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Using Compressed Air for Cleaning Purposes
Explaining How Walls, Ceilings, Windows, Shafting, Electric

Motors, Generators, Transformers, Machine Tools, Patterns, Core
Boxes, Benches, etc., Can be Quickly Cleaned by Compressed Air

THERE are many places in the

modern machine shop and indus-

trial plant where compressed air

can be appled to considerable advant-

age for such work as cleaning walls,

ceilings, windows, shafting, electric

motors, generators, transformers, ma-
chine tools, patterns, core boxes work
benches etc., as well as for blowing
scale from steam hammers, stamping
dies, drop presses, etc. One blast of

compressed air, properly directed, will

instantly clean the cuttings from a

bored or drilled hole that would require

the expenditure of many minutes' time
by the old method of fishing them out

with a magnetized file, or a piece of

wire, and at the same time the lathe,

milling machine, boring mill, or drill

press, can be kept entirely free from
chips and dirt without the necessity of

using a brush or pieces of cotton waste.

The equipment is simple and easily in-

stalled, and it is usually found that its

first cost is quickly absorbed by the

reduction in fire hazards and the added

convenience and increased efficiency of

the plant as a whole.

Most metal working concerns now use

«lectrcity extensively, some operating

their own plants, and others using

power obtained from central stations or

Hydro-electric plants, and it is often

found that the motors become clogged

up with dust and dirt, causing them to

heat up through the reduction of the

openings provided by the manufacturer

for ventilating purposes, and increasing

the liability of burned out coils should

they be overloaded at any time, as the

additional heat cannoit be readily dissi-

pated. Sometimes the motor bearings

are oiled too much and the surplus oil

gets into the windings, and combines

with the dust and dirt to form a mixture

whch readily absorbs moisture and

shortens the life of the insulation, caus-

ing short circuits or grounds to the

frame.
While all motors should be cleaned

frequently, those installed in foundries

and pattern shops, or in places where

By F. A. McLEAN

dust and moisture is always present,

should receive more careful attention.

Unfortunately, cleaning by hand is

often exceedingly difficult, as the ven-

tilation openings are usually too small

to admit a brush, and the motors them-
selves are sometimes located on ceilings

or in such cramped places where space

in the building is at a premium, that it

is almost impossible to get at them
without a lot of trouble and inconven-

ience.

Under such conditions, the air jet has

many features which make it of con-

PORTABLB MOTOE-DRrVEN COMPRESSOR
OUTFIT.

siderable value for this work. In shops

where a stationary compressed air

power plant is not already in use for

operating air hoists, pneumatic tools,

sand rammers, etc., a small compressor

of the portable, or semi-portable type

for belt or electric drive, with a capacity

of 3 to 45 cubic feet of free air per

minute, at a pressure of 100 pounds

per square inch and a receiver holding

from 50 to 150 cubic feet, (depending

on the amount and frequency of the

cleaning to be done), can be purchased

at a reasonable price. Where a station-

ary compressor is already in use it will

usually be more convenient to pipe the

air about the plant, making suitable

openings for hose connections in the

various departments where the cleaning

is to be done; although in the case of
,

large plants it is sometimes a good
plan to use a portable outfit as well.

In large plants where there are a con-
siderable number of motors in use, it is

a good idea to number them consecu-
tively by means of small brass tags at-

tached to the frames, or by painting the
number on the casing. These numbers
should then be entered on cards on which
a complete record is kept of the date
each motor was inspected and cleaned,
when it was repaired, and any other in-

formation which may seem desirable.

For bl(j[Wing out motors and gener-
ators, cleaning machine tools, or blow-
ing chips from drilled or bored holes, a
nozzle of the blow gun type is the most
suitable. The blow gun consists of a
solid casting with a metal to metal valve
seat,. and having no springs, gaskets, or
other delicate parts, it is durable, fool-

proof and not liable to leak. It is shaped
in such a way as to lend itself to con-
venient handling, and the long lever

makes it easy to operate, and the short
lift ensures prompt closing of the valve
when released.

These valves are obtainable with
either metal or fibre nozzles of any de-

sired length, the former being suitable

for use arouni machine tools, or general
use, while the later is designed for use
on electrical machinery. The principal

advantage of this type of valve is, that
it does away with the necessity of kink-
ing the hose to stop the flow of air,

and operates considerably faster than
the ordinary globe valve, with conse-
quent saving in air consumption. In
addition to the blow gun it is also pos-
sible to buy several styles of self-clos-

ing nozzles of more elaborate construc-

tion, which work on a somewhat similar
principle.

After a motor or generator has been
thoroughly blown out it is a good prac-
tice to spray the winding with a high
grade of air doTring varnish, at intervals

of six months or a year, depending on
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CLEANING A D.C. MOTOR WITH AN AIR JET,

the conditions under which the machine
is forced to operate. Before putting on
the varnish, which should be applied by
a compressed air plant sprayer, it will

be found preferable to thoroughly clean

the windings with gasoline applied with

the paint sprayer, or with a double-bar-

relled or atomising nozzle. There are

a number of different sizes and styles

of paint spraying outfits on the market,

and as they can often be used for fin-

ishing parts of the product as well as

on many other painting Jobs around the

plant in addition to this work, they usu-

ally pay for themselves within a very
short time, as the following examples
tend to show: From tests made by a

large stove manufacturer, it was found
that one man with an air brush oould

paint 100 standard kitchen ranges with

air-drying enamel while 30 or 40 were
being done by hand. In an electrical

equipment factory, a single air brush
operator lacquers 3,000 electric light

sockets per day, instead of 500 or 600

by hand. With 10 air brushes a maker
of brass bedsteads finishes 400 beds
dai'ly. An expert hand-painter will en-

amel from 150 to 200 lamp shades in a

day, while, with an air brush, an aver-

age workman will turn out from 800

to 1,000 pieces per day.

The outfit illustrated in figure 5 is

known as the "Spraco" and has proved
veary satisfactory in the service of the

N.Y.N.H. & H.R.R. for spraying elec-

trical machinery, as well as painting with

cold water paints, etc.

The grade and composition of the

vamis'h to be used will depend on
whether the motor operates under
normal conditions, or is exposed to

chemical fumes of either an acid or an
alkaline nature. In any case it is best
to get in touch with the manufacturer
of the motor, giving him an idea of the
conditions under which it is used, and
then rely on his recommendations in

this respect.

For cleaning motors mounted over-
head, ceilings, shaftings, pieces of brass

or iron tubing as long as re-

quired, may be attached to

the blow gun, and since the

volume of the air required is

not great, the tubing should

be of small diameter for ease

in handling and economy in

ail consumption. The end of

the tubing may be bent to

any desired shape which ex-

perience shows to be best

suited for a particular pur-

pose. When surfaces of con-

siderable area, such as walls,

ceilings, windows, etc, are to

be cleaned, a suitable nozzle

may be made by bending
three or four inches of the

tubing at right angles and
plugging the open end after

a number of small holes

have been drilled in the short

leg of the ell to form
an "air brush." Before

using a nozzle of this type, the air pipes

should be blown out before attaching

the hose in order to prevent dirt or scale

in the pipes from clogging the small

holes. Nozzles of this style may often

be advantageously applied to certain

types of annealing and hardening fur-

nace doors, where the men in attend-

ance are exposed to intense heat each

time it is necessary to inspect the interior

of the furnace. The nozzles are usually

placed below the furnace door in such

a way that the streams of air rising

upward form an air curtain or screen,

wiiich effectively protects the operators

against th* intense heat and prevents

the escape of flames each time the door

is opened. When used for this purpose

the air jet is superior to both water-

cooled doors, which only afford protec-

tion as long as they are closed, and to

exhaust blowers, which subject the

workmen to too sudden changes of tem-
perature.

One of the advantages Which the air

jet has over practically all other

methods of clieaning, and which makes
it of particular value to a manufactur-

ing concern, is its ability to dislodge dirt

and dust while machinery is running,

thus keeping the machinery clean, while

in no way interfering with its rate of

production. While this feature is of

considerable value in the metal working
plant, it is of even greater importance
in some industries, such as textile and
paper mills, where the machinery is

generally operated 24 houis a day and
a few minutes' shutdown every few
hours in order to clean the machinery,
results in a material reduction in the

output per day.

The air pressure required will depend
on the nature of the work to be done,

10 to 35 pounds being suitable for blow-

ing light particles or painting motors,

etc., while for heavy, oil-laden dust and
dirt, pressures of 60 to 100 pounds are

more effective. Cleaning is acconnp-

lished by the sharp impact of the air

upon the material to be removed, and
with a suitable pressure this is ac-

complished as effectively with a small
jet as with one of larger diameter.
Nothing will be gained by using a large
volume of air when a small one will do,
as a heavy blast may scatteo- the dart in-

stead of merely dislodging it. When
cleaning machinery it is advisable to
start at the top of the machine and
work downward, thus avoiding the neces-
sity of going over any ,part a second
time. It will sometimes be found neces-
sary to instruct the operator 'how to
manipulate the nozzle to the best ad-
vantage, so as to avoid blowing the dirt

into the bearings of the machine. Should
this trouble occur, it may be overcome
by employing a lower air pressure. In
attaching an air-cleaning nozzle over a
machine permanently, care should be
taken to suspend it in such a manner
that it will not be in the operator's
way. It is often possible to hang the
hose from a point overhead and toward
the rear of. the machine, so that it will

fall back out of the way when released.

The hose should be long enough to reach
to the lowest part of the machine to be
cleaned, and as it is subjected to con-

siderable wear, it is best to use either

the wire wound or armored type, in the
3-8 of an inch size, as this is amply
large for most cleaning purposes and is

very easily handled.

It sometimes happens that employees-

who have not been properly instructed,

remove the cleaning nozzles, thinking

that they will be able to do better clean-

ing. Others will enlarge the opening
in tbe nozzle by filing, with consequent
increase in the air consumption, as may
be readily understood by reference to

the accompanying table. These troubles

may be prevented by placing a reducer

in the air supply line, or inserting a

hardened steel bushing in the tip of the
nozzle. The most effective way of com-
bating these abuses, however, is to in-

struct the operators carefully and then

see that these instructions are carried

out.

The air as taken from the ordinary

receiver is usually in satisfactory condi-

tion for ordinary cleaning purposes.

Where acme of the older types of com-

A CLEANING NOZZLE OF THE BLOW GUN
TYPE.
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too copiously in the air cylinder, result-

ing in small particles of oil being blown

from the nozzle. For ordinary cleaning

around the shop this is not objection-

able, but for use on fine work, or when
cleaning surfaces whioh are to be

painted or varnished, and in textile and

paiper mills, it is nece&sary to have the

air absolutely free from oil. An oil

separator placed in the supply line will

remove practically all of this oil, and
when it is desiralble to thoroughly clean

the air, it may be passed through muslin

or other light cotton cloths as well.

When cleaning motors before varnish-

ing, and on some other classes of ma-
chinery, it iis best to use a double-bar-

relled nozzle, the upper tube of which is

connected to the air supply, and the

lower by a piece of flexible tubing to a

tank containing gasoline, oakite, or

some other form cf cleaning solution,

thuis effectively cleaning parts of a

machine which could not otherwise be

properly cleaned by either method alone.

In factories operating on steam power,

compresised air imay be readily used for

blowing soot and dirt from the boiler

flues, etc., for which purpose it will be

found much more convenient than steam.

The necessity of keeping the heating

surfaces of the boiler free from soot

is of especial importance when the

"SPRACO" PNETIMATIC PAINT SPRAYING
OUTFIT.

present high coat of fuel is taken into

consideration, as a layer of soot 1-32 of

an inch in thickness wiU reduce the ef-

ficiency about 9^/^ per cent., while, if

this accumulation reaches a depth of as

much as % inch, the reduction in effici-

ency will be 80 per cent, or more. When
steam is used for cleaning the ^boilers

the water of condensation is usually an
objectionable feature, and it is necessary

to us« heat-proof hose, or insulate the

nozzle in some way, so that the operator

will have no difficulty in holding it.

The ease with which an air hose may be
handled, and the absence of moisture in

FLOW OF AIR FROM A RESERVOIR

THROUGH AN ORIFICE

IN CUBIC FEET OF FREE AIR PER MINUTE FOR VARYINa

DIAMETERS OF ORIFICE AND GAUGE PRESSURES

s« Recelver Gauge Preuure.

11
3^£ 2 lbs. Slba. 10 lbs. 15 lbs. 30 lbs. 35 lbs. jolbs. 35 lbs. 40 lbs.

."i .038 •0597 .0842 .103 .119 133 -156 .173 .19

iV 153 .242 .342 .413 .485 •54 .632 -7' -77

tV .647 -965 1.36 1.67 1-93 2.16 2.52 2 80 3-07

H 2-435 386 5-45 6.65 7-7 8.6 10. II.

2

12.27

U 9-74 .15 40 21.8 26.70 30.8 34-5 40. 44-7 49 09
H 21-9.5 34.60 49- 60. 69. 77- 90. lOO. 110.45

'/2 39.00 61 60 87. 107. i^^- 138. 161. 179- 19S-35

H 61.00 96.50 136- 167. 193- 216. 252. 280 306.80

H 87.60 '33- 196. 240. 277. 310. 362- 400. 441 -79

h 119-50 .89. 267. 326. ,^78. 422. 493. 550- 601.32
I 156- 247- 350. 427. 494- S,50. 645- 715- 785.40
ij< 242. 384- 54V 665. 770. 860. looo.

I'A 350. 550- 780. 960.
2 625. 985-

« lb«. 50lb>. 6a lbs. 70 lbs. So lbs. 90 lbs. 100 lbs. 125 lb<.

A .so8 .225 .26 •295 •33 • 364 .40 .486

V, -843 .914 J 05 1. 19 1-33 1.47 1.61 1-97

Vk 3.-i6 3-64 4-2 4 76 5-32 5-87 6.45 7.85

'A 13-4 14.50 16 8 19.0 21.2 23-50 25-8 31-4

% .53 « 58-2 67. 76. 85- 94- 103. 125

H 121. 130. 151. 171. 191. 211. 231 • 282.

% 2'5- 232. 268. 304- 340. 376. 412. 502.

H 336. 364- 420. 476. 532. .587- 645- 785-

^ 482- 522. 604. 685. 765. 843- 925-

V» 658. 710. 622. 93°- 1004.

I 860. 930-

the jet, makes the job much cleaner, and

as it facilitates quick work, the men re-

sponsible for the care of the boilers feel

more inclined to clean them frequently,

with consequent increase in the amount
of steam produced from each pound of

coal consumed.
When at first glance the coat of in-

stalling a pneumatic cleaning system
may seem unwarranted, this is, however,

not the case, as the correct basis for

figuring the relative cost and value of

the equipment should be the saving that

can be effected by its use rather tthare

the actual amount of money involved in

its installation and maintenance.
The increase in production vvhich re-

sults from' the ability to keep the ma-
chinery in the plant thoroughly cleaned
wihile it is in operation, will often pay
the cost of suipplying the adr, and at the

same time pay a good raite of return on
the money invested in the necessary
equipment. In many plants where com-
pressed air cleaning systems have been
installed, new uses for the equipment
have bieen discovered, whioh were not
thought of at the time the installation

was made, and larger outfits have been
jwrehasied, as a result of the good ser-

vice rendered' by the smaller units. The
greatest benefit to be derived from the
use of compressed air as a cleaning
agent in the shop, however, probably
lies in the fact that through its use it

is possible to maintain a clean shop
and contented, 'healthy workmen.

Our readers sihould be by this time
quite familiar with the use of compress-
de air for the actual operation of paint-
ing. A writer in a recent issue of "Fac-
tory" calls attention to another import-
ant use of air in large paint shops.

Nearly all large plants, he says, have
paint rooms of their own. Here is stor-

ed the paint supply of the wthole factory.
Because of the tendency of the paint to
settle, it must be stirred up each time
any quantity is withdrawn. As a rule,

the stirring of paints by hand is done to
the aceompanixnent of aching muscles
and breaking backs. One good-sized fac-
tory, however, performs the whole opera-
tion by the turn of an air-cock. There
happens to be a ihigh-pressure air supply
handy to the paint room. Paint is kept
in barrels each containing a double 'wood-

en paddle. When the paiint requires
stirring, a pneumatic reaming tool is

slipped over the end of the paddle shaft
which projects aibove the barrtel toip.

This shaft is held in place by two crossed
pieces placed across the barrel head. By
using the shaft in place of a reamer
s'hank, the paddle is whirled rapidly and
the paiint mixed in a surprisingly short

time. After one barrel of paint is mixed
thoroughly the reaming tool is slipped
over the paddle shaft in the next barrel.

Thus the whole job is done quickly and
with little labor.

TABLE SHOWING FLOW OF AIR.

Tliere ore nearly 35,000 fewer horses

in service in New York City than there

were two years a^, a reduction of mor.'

than 30 per cent.
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The Use of the Pyrometer in Steel Industry^
A Continuation of a Paper Discussing the Progress Made in the

Accurate Measurement and Control of High Temperatures in the

Heat Treatment of Steel of All Kinds

A GALVANOMETER indicates the
point at which no current is flow-
ing, and when the pointer on the

galvanometer indicates zero, the '.oltage
of the dry cell equals that of the thermo-
couple. The lino resistance from the dry
cell to the galvanometer is exceedingly
small and constant. When the thermo-
couple voltage has been opposed to the
voltage of the dry cell and balanced, the
actual measurement is that of the dry
cell circuit. Hence this measurement is

entirely independent of the resistance of
the circuit, including the thermo-couple,
lead wires and galvanometer.
The potentiometer can be used with

amy length of leads desired, and the in-

dications are entirely independent of line-

resistance or changes in resistance due
to atmospheric changes in temiperature
along the leads. The potentiometer has
a disadvantage as compared with the
milli-voltmeter method of temperature
measurement in that some outside source
of current, a dry cell and standard cell,

for example, are necessary as a source
•of current and the dry cell must be re.

placed from time to time. The standard
•cell likewise is liable to injury if sub-
jected to temperatures (below 40° or
atove 104° Fahr. and the standard cells

Tmrst be checked occasionally.

The claim is made that the sticking
•of the movable element of the milli-

voltmeter may cause erroneous readings
and that the potentiometer eliminates
this. This statement is a fallacy in that
the potentiometer also incorporates a
galvanometer, and provided the galvano^
meter sticks, an erroneous reading is se-

cured.

I recently developed and have been
granted two patents on a type of port-
able precision potentiometer in which we
use a spiral resistance winding for our
slide wire. The total length of this spiral

resistance on a cylinder 4 in. in diameter
and 6 in. long is 8 feet. On a correspond-
ing cylinder in the instrument the scale

is in spiral form 8 feet long, in which
ttie temperature can be read.

The operating mechanism moves the
spiral wound resistance equivalent to the
motion of the temperature scale and an
index is designed to travel across this

temperature scale deper.dent on the
spiral line on which the temperature is

read. Naturally with the 8 foot scale,

exceedingly fine temperature indications

can be secured. Our standard instru-

ment graduated to 2000° Fahr.. with base
metal thermo-couple, is gTaduatpd to 2°

Fahr. and can be easily read to a half

in dePTees Fahrenheit up to a total range
of 2000" Fahr.
Potentiometer pyrometers are available

in recording form, in which the imechan-

*Re«d tJefoTP Ule American Sterf Treaters'
Sccietr.

By R. P. BROWN

ism automatically balances the voltage

of the cell against that of the thermo-
couples, and in this instrument the re-

cords are automatic and no hand balanc-

ing is required.

In either the milli-voltmeter or in the

potentiometer type, recording pyrometers
are available to plot a continuous record

of the temperatures on a chart daily,

weekly or monthly, as desired. The re-

cording pyrometers are supplied either

to make a single record on a chart, or

with two or more galvanometers side by
side majking individual records on one
recording sheet. Multiple recording
pyrometers are also available incoripor-

ating a switching mechanism, which al-

ternately connects the various thermo-
couples to the galvanometer or milli-

voltmeter in a recording instrument, and
many records can he secured on one
chart.

There are numerous methods of pro-

ducing a record on the chart. The most
common form is to use different colors

for these individual multiple records, or

by using for one record a single dot, for

another two dots, the number of records

can be multiplied. The records are made
distinguishable also by dots, dashes and
stars, corresponding to each record. In

some instances the record is produced
by jumping an electric spark through
the record paper, and in others by a

printing mechanism with numbers beside

each individual record dot, corresponding

to the particular thermo-couple recorded.

Where a recording instrument oper-

ates on the milli-voltmeter method the

frictionless type of recorder is required

and the pointer is depressed only momen-
tarily at intervals on the recording ch«rt.

In the potentiometer type cf recorder

sufficient power is available from the

motor operating the instrument to im-
print a record directly on the chart.

Automatic signaling pyrometers have
been used for some years lin the larcer

heat-treating plants where it is desirable

that the operator should not decide

whether the teminerature is correct or

not. but should be signaled bv lights,

as to whether the temoerature is within

the correct liimits. For some years it has

been common practice to install a cntral
indiicating pyrometer with switchiboard.

and bv means of three colored Mghts at

each furnace, usually red. whiitp and
green, to signal from the central station

whether the temnerature ^s too low, cor-

rect, or too high. TJsuallv 2.5° is con-

sidered a limit vdthin which the temper-
ature should Ibe miaintained.

The white liiicrht bums wihen thp tpm-
nerature is correct. If the temnerature
drop® below, the itrreen lifiht "lo"-?. or

if it rises above the desired t'^mnerature
the red lipht bums. The onerator of the

furnace does not have to know htfw to

read a temtperature scale; all he need
be instructed is to keep the white light
burning and what he is to do when the
red or green light bums.

Incorporated with this system is usu-
ally a signaling system to indicate when
the steel is to be removed from the fur-
nace, where a definite time interval for
heat-treatment has been determined.
A step farther is the automatic signal-

ing of thfe temperature !by an automatic
signaling pyrometer which can be in-
corporated in the standard form of milli-
voltmeter pyrometer. Instead of the
pointer being depressed on a record chart
as in the recording instrument, it may be
depressed on to contact plates represent-
ing the correct temperature, too high or
too low. By incorporating with such an
instrument a switching mechanism, a
numiber of thermo-couples can be con-
nected to a single indicating instrument
and as many as twelve or more thermo-
couples can be connected to one signaling
pyrometer, which will automatically
operate the lights at the furnace, elimin-
ating the operator who is now required
to flash the lights from the central sta-
tion.

Automatic Temperature Control Pyro-
meters

The day when the furnace tempera-
tures will be accurately controlled auto-
matically is coming very rapidly and
notable progress has been made in this

respect during the last few years.
The application of automatic control

pyrometers to electric furnaces is a
comparatively easy problem, as auto-
matic switches can be easily operated by
a solenoid which can in turn be operated
by the same contact device in the pyro-
meter as used in the signaling instru-

ment. We have applied automatic tem-
perature control to electric furnaces
most successfully, and some 100 electric

furnaces to my knowledge are being con-
trolled automatically at present.

This control may be secured by the
opening and closing of the main circuit

or line, or hy cutting in and out a small
portion of the available current, which is

possible through cutting and out of rheo-

stats. In this way the fluctuation in

current is materially reduced as com-
pared with opening and closing the main
circuit.

Automatic control of gas-fired fur-

naces is a little more difficult, as a gas
valve to be tight and not leak under
continual operation must be well packed
and considerable power is required to

operate the valve. We have, however,
by the iise of powerful solenoids, or by
motor-operated valves, been able to over-

come this, and we have a number of gas'-

fired furnaces of large dimensions which
are automatically controlled.

There is no question in my mind hut
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that within the next year or two the au-
tomatic control of furnace temperatures
will be very generally adopted wherever
a constant temperature is to be maintain-

ed and it is desirable to eliminate the

huma/n element and hand control.

I have developed a special tj^e of au-

tomatic control pyrometer which can 'be

connected to almost any number of fur-

naces. It was necessary to add the re-

quired switching mechanism to connect
the various thermo-couples to the in-

strument and also connect simultaneous-
ly the various electrical'ly-ftperated valves

or switches.

Another step and we have already de-

veloped an instrument of this character,

for which patents have been applied for,

is an instrument in whioh the contact

ta-ble carrying the high and low contacts

is moved along the temperature scale by
clock mechanism at any desired rate of

speed so that where a furnace must heat
up at any given rate, this can be ac-

comiplished automatically.

Assuming, for example, that a large
annealing furnace should have to attain

a temperature of 1600° Fahr. in twenty-
four hours. The clock m.echanism ad-

vances the contact table across the scale

to 1600° Fahr. in the period of twenty-
four hours, and when this temperature is

attained the current can ibe automatically

shut off if desired, opening the switches

to an electric furnace or closing the

valves if a gas furnace is used.

The proiblem which has offered a little'

difficulty, but which we seem to be rapid-

ly solving, is the automatic control of

oil-fired furnaces, as the oil "burners usu-
ally operate under high pressure and the

burner may become clogged, which wSU
be noticed if an operator is available,

but offers difficulty with automatic tem-
perature control. Ii feel that we are

rapidly reaching a point when this diffi-

culty will be solved by securing an auto-

matically-operated burner which is fool-

proof and will not clog.

Pyrometers in Steel Treatment

I think many are not aware of the part
pyrometers play in steel treatment from
the smelting of the iron until the finisih-

ed product. Let us take a part made
from high-grade alloy steel. First in

the blast furnace where the iron is smelt-

ed ; the hot blast temperatures and the

temperature of the escaoing gas from the

furnace are accurately controlled by
tihermo-electrnc pjTometers.

Next, the open hearth furnace where
the gteel is refined. Temneratures are

very lareely controlled in these furnaces
by installing a platinum thermo-counle
in the slag itvocket or the gases from the

cbecker brick. A very satisfactory re-

cord can be secured on a recording pyro-

meter of the working of the onen hearth

furnaces in this indirect manner. Optical

pyrometers are also used to focus on the

molten steel in the furnace or on the

step! lin T^ouring.

The forHnr of steel carried on in

forenng fumacps at a tf^mnerature of

around 2000° Fahr. is accuratolv con-

trolled with the aid of thermo-electric

pyrometers, usine nlatinum thermo-
couples with special Ptirax tubes.

The annealing, hardening, re-heating
and the quenching temiperatures are real-

ized by everyone to be of the utmost im-
portance and should be accurately con-
trolled with pyrometers. Where oil or
water is used for quenching, recording
thermometers or resistance thermometers
are applied to advantage.

This Avill give some idea of the part
pyrometers play from iron in pig form
to the finished steel part, the recent im-
provements in pyrometry, and the out-

look for the next few years. I want to

make one point clear, however, that while
We are continually striving to improve
the pyrometers which we manufacture
and design these instruments to better
meet each requirement, our efforts are
a failure provided we cannot educate the
users of pyrometers in how to use and
care for them.

I have seen the best of pyrometer in-

stallations jgive unsatisfactory results

simply because it was assumed that when
pyrometers were installed that the steel

in some miraculous manner would come
out perfectly heat-treated without any
attention whatsoever. The pyrometers
•were apparently supposed to be infal-

lible, and that while a watcfh has to be
wound and adjusted occasionally, the
pyrometer should require no such atten-

tion. There are no pyrometers produced
to-day which do not require some atten-

tion, and if you are told by any pyro-
meter salesman that his instrument will

work year in and year out without the

.slightest attention, you can put it down
that he has too vivid an imagination.

If you instal pyrometers, take the
time to make a little study of how the
instruments operate, how they can be
best installed, and how they are to be
cared for after they are in use in your
plant. If you have quite a number of
furnaces and a considerable pyrometer
inst-allation, place a man in charge of
the instruments who has been first in-

structed in the information, anyone
should have to handle such a ioh. Do
not take an office boy to look after your
pyrometer equipment as I have seen so
often done. A flirst-class nyrometer
equipment will pay for itself time after
time during the year, and vpill be of in-

finite benefit to the user provided', first,

it is properly designed to meet the con-
ditions; second, it is properly installed:

third, it is properly understood and cared
for.

We are struggling every day to miake
pyrometers better. Can we not count

on the users of pyrometers to endeavor
every day to make the care of the pyro-
meters better? If this can be accom-
plished, then the troubles with pyro-
meters will very rapidly disappear.

PACKING BOXES WITHOUT NAILS
Arrangements are being made in Great

Britain for increasing the output of a
novel and ingenious form of packing
crate or box. It requires no nails, no
screws, no hinges, no wires; it is col-

lapsiible, and when put together, is cap-
able of holding any kind of merchandise.
Rigridity is obtained by a system of inter-

locking parts. A special method of scal-

ing the cases has been adopted to render
the work of the pilferer more difficult.

With the ordinary nailed-up box it is any
easy job for the railway thief to apply
a jimmy or a nail lifter, and restore the
original outward appearance of the pack-

age after he has extracted the contents.

With this new crate, it is im^jossible to

extract any goods without leaving ob-

vious signs that the package has been
tampered with. Another advantage in

these days of congested transport is that

"returned empties" take only one-fifth of

the space occupied by the non-collapsible
box.

Probably the slowest work in wood
shipbuilding is that of planing the wood-
work, quantities of which have had to

be done by hand as the sihip goes to-

gether. A skilled woodworker at St.

Helens, Oregon, set about to invent a

planer that would work by means of com-
pressed air. He finally made one that

worked fairly well, but was cumbersome,
weighing about 150 pounds.

Then some one at Portland took up
this problem. He could see no reason
why, if a small machine could be made
powerful enough to drive great rivets

by air, an equally small machine could

not be made for planing. The result of

his labors is a power planer operated by
compressed air through a pipe, j'lst as

the "guns," or pneumatic riveters, work,

and this weiorhs only ten TK)unds, and as

but sixteen inches over all. It can be

iised in almost any p^ace on the ship,

taken anywhere and after being tested

for more than ten months, shows that it

needs no changes or renairing other than

the customary sharpenin<r of the blades.

One of these T>laners will now do more
work and better work than twenty men
with hand rilanes can do in a day—

a

fine record for a simple device.

Cut out and send with drawing

Name

Address

Position

Firm's name.
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Canadian Machinery Drafting Course, Part 10
The Definition of a Surface, Straight Line Development, Curved

Line Development and Other Details in the Art of Development
of Surfaces Are Explained in This Section

By J. H. MOORE, Associate Editor Canadian Machinery

IN this last portion of our elementary
study, before entering the strictly

mechanical field, we will consider the

subject of the development of surfaces.

The subject is a very imjxjrtant one and
the various explanatory sketches should

be studied carefully before proceeding

with the plate itself.

What is a Surface?

A surface may be described as fol-

lows:

A surface is that formed by the mo-
tion of a line. Any length of line moved
sidewise in any direction \vill form a sur-

face, of a width equal to the length of

that line, and of a length equal to the

distance over which it has been moved.
There are, roughly speaking, two dif-

ferent types of surfaces, namely, those

formed by, first, a moving straight line,

and secondly, those formed by a moving
curved line.

In some classes of work, patterns of

the complete or partial surface must be

made, as in sheet metal work, stone-

cutting work, etc., etc. Where there is

some irregular surface, there must be a

pattern made, giving the shape of- the

developed surface, so that when a sheet

is cut (in sheet metal work for example)

it can be so formed that it will be of

the same shape as the original.

It is this templet, or pattern making,
namely, the laying out of the complete

surface on one plane, that is termed de-

veloping the surface. Any surface which

can be smoothly wrapped about by a

sheet o(f paper can he developed. Figures

made up of planes and single curved

faces only, can be included in this sec-

tion. Double curved surfaces and warped
surfaces cannot be developed, and pat-

terns of such surfaces, if desired, must
be made by an approximate method
which requires two or more pieces to

complete the pattern.

By ascertaining the true size of all

the faces of an oibjeot made up of planes

and joining them in proiper sequence at

their common edges, the completed de-

veloped surface will be found. The best

metiiod of accomplishing this is to find

the true length of the edges of the ob-

ject.

Straight Line Development

At Fig. 1 we show an object of very

plain nature in the fhape of a rectangu-

lar block of steel, which has a similar

shaped hole through it in central loca-

tion. Now, the question is as follows:

How would this object look if developed

on a single plane?
Referring to Fi^. 2, first let us con-

sider the mechanical drawing, showing
how this piece would appear. You will

notice that we have marked the various

edges, Nos. 1, 2, 3, etc., etc.

Following closely these views, and

looking on the developed figure at Fig.

gether with two polygons the exact size

of the bases.

In every case it will ibe found a great

help to number all corners on the object

and iprojected views, as shown in our

illustrative skeitch.

The Curved Line Development

Let us now take a case of curved line
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3, the reader should have no trouble in

grasping the idea.

Briefly the idea is to take the com-
plete object and place it on one plane,

in other words, all four faces of the ob-

ject are placed on the same plane.

The developed rectangle, 1, 2, 3, 4,

shows the top of the rectangle, 3, 4, 6, 6,

illustrates one end 1, 2, 7, 8, the other

end, while 2, 4, 9 and 10 illustrates one

side. In like manner 9, 10, 11 and 12

shows the bottom, while last, but not

least, 11, 12, 13 and 14, illustrates the

other side.

This development is then the exact

size and shape of a covering for the

prism or original ofeject. In other words,

if the development as sihown, was made
in sheet metal and bent up to shape, the

result would be a prism of correct shape.

Of course, as readers can understand,

such a prism made of sheet metal would
be hollow, and not of solid material,' as

the object shows, otherwise the Shape
would be exactly the same.
The rectangular hole through the ob-

ject is illustrated by the lines 15, 16, 17

and 18 in one view, and with lines 19,

20, 21 a-nd 22 in the other.

As a summary, we might add these

words: The development of a right

prism consists of as many rectangles

joined together as the prism or object

has sides, those rectangles being the ex-

act size of the faces of the prism, to-
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development in this example, a cylinder

as shown at Fig. 4. To develop this sur-

face is a comparatively simple matter

and for illustrative purposes we have

considered an imaginary line, 1, 2, as a

starting point, developing from there.

The result is shown at Fig. 5. In other

words, the development is a resultant

surface on a flat plane of a width equal

to the length of the cylinder, and a

length equal to thn perimeter, or all

around distance of the curved line of the

cylinder. This proiblem is so self-ap-

parent that we dwell no further upon it.

The Principle Applied to the Cone

We will now ^ a little deeper into the

nf.s^
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problem of development, and consider

the cone shown at Fie. 6.

Here we see a mechanical drawing of

a cone cut by a plane pai-allel to the

base, by the line A B, considering for
illustrative purposes that the vertex C
still exists.

To make a true development, proceed
in the following manner:
We will now suppose we are about to

roll the cone on a flat plane, the vertex
remaining stationary until the same ele-

ment is in contact again, the space rolled

over representing the development of

the convex surface of the cone. Now
look at Fig. 7.

Let C, as before, represent the vertex.

C F will, of course, be equal in length
to either contour element of the cone.

This distance is taken from the eleva-

tion view. For example, C E is equal

in length to the radius C F. Next, work
on the plan view at Fig. 6. Divide this

circumference into some convenient

number of equal parts, 12 for this case

in point, and transfer these spaces to

the radius formed on the partially de-

veloped view, namely, F 1, 2, 3, etc., up
to point 12. This point is the end of

the arc, or developed surface. From
here draw a line to the vertex, as shown.

Next, space your compass to the dis-

tance C A or C B on elevation view, Fig.

6, and draw an arc of this radius on the

developed view. Fig. 7. The result is,

the developed surface of the cone shown
at Fig. 6.

' A Pinal Example
As a last example we will consider a

cylinder of the shape shown at Fig. 8.

This object if developed (or rolled, if

you prefer), upon a plane, the various
elements being parallel, will appear as
parallel lines, and the base line being
perpendicular to the elements will ap-
pear as a straight line of length equal to
the circumference of the base. The base
of the cylinder shown will be for illus-

trative purposes divided into 12 equal
parts.

Let us first follow the procedure on
Fig. 8. Divide the plan view into 12
parts, then project down in the matter
illustrated to the elevation.

As a next step, let us look over the
developed view, Fig. 9. On the base
line of the view, step off the distances
as marked on the plan view, 1, 12, 11,

10, 9,. and so on the result being the
completed base line 1 to 1, which is equal
to the distance around the circumfer-
ence of plan view. This gives the total

width of developed view.

Project lines up from these points as
shown, and lines across from elevation
view. Where these points intersect are
the development points. It will be seen
that the curve formed is symmetrical,
the half on the left of point 7 being the
same as that to the right. The develop-
ment of any similar surface may be
found in the same manner.
While we have not attempted to go

into this subject of development very
deeply, we have at least skimmed the
surface and given readers sufficient in-

formation regarding the principles in-

volved. As we have already stated . in

other portions of our course, this is not
supposed to foe a detailed course in the

art of mechanical drawing, but rather

a general talk on the suibject to famil-

iarize the average reader with the under-
lying fundamental principles.

To give, in this form, a detailed course

would take years, but by touching to

some extent on each subject the reader

at least gets some value out of it, which
enables him to follow up the later plates,

which will deal purely and simply with
the subject of mechanical drawing. For
this reason out studies are of equal value
to the man on the bench and the man in

the drafting office, for we aim to ap-

peal to apprentices, machinists and ap-

prentice draftsmen alike.

Upon the completion of our studies we
will, more than likely, appeal still more
to the man in the machine shop, for he
will see objects which he will be more
familiar with, and the drawings will be

rriore practical than theoretical as at

present. We would therefore suggest

that those readers, machinists or other-

wise, who so far have said, "This course

is not for me," look out for the next

issue, and follow it up from the start of

the subject of mechanical drawing
proper.

In conclusion to this portion, let us

consider plate No. 10.

As before, make your plate 9 x 13 to

border lines, and divide up as directed.

Purposely, we have shown only me-
chanical views of the various objects

and ask readers to supply the developed

views. The result will prove whether

they have followed out the basic idea and

principle involved.

We have illustrated no luarder pro»-
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lems than we described, and have

marked all necessary dimensions on the

plate. Do not be discouraged if this sub-

ject proves a little difficult to start

with, but plug along and work out t^ese

four iproblems. Above all, be neat in

your work, space off your distances ac-

curately, and take pains with your ink-

ing -in.

As heretofore, we offer three prizes

for the best three results sent in, so let

us see your work as soon as possible.

To readers in general we can only once
more add, Watch for Part II on thds

course, which should prove of special

interest to all.

a man holding a hammer properly by the

end of the shaft I pay him $15 a week;
when he holds it half-way along I pay
him $10 a week, and when he holds it

higher up still I only pay him $5 a week

;

do you understand?" "Yes, sir," says

the boy, "will you please say where I

am to hold it? I get $1.2.5 a week."

Excavation work in the north t«bf of

the 14th St. rapid-transit tunnel under
the East River, New York City, was
completed Aug. 7, when the last piece

of rock between the tunnel headings be-

tween Brooklyn and Manhattan was shot

away. The river section of the tunnel

is 3,437 ft. between shafts. The top of

the tunnfll is 97 ft. below mean high
water at the lowest point, while the bot-

tom is 115 ft. The maximuin pressure

used in driving the tunnel was 30 lib.

The head of the firm, when walking
round the works, spies a young appren-
tice holding has hammer close up to the

head. "Look here, my boy, that is not
the way to hold a hanuner. When I see

HERE IS GOOD NEWS FOR OUR READERS

CANADIAN MACHINERY is pleased to make the follow-

ing announcement relative to their drawing course:
Owing to the great interest taken in the course by our

readers, we felt that some special effort on our part should be
made to secure plates for our course, some practical and
proven parts of a machine tool. This has been accomplished,
and, starting with Part II, which enters into mechanical draw-
ing proper, we will go through the following subjects: Milling
machine, vise, important parts to a well-known miller, also
various details on an up-to-date disc grinder. These subjects
will be gone into in detail, gear problems, etc., discussed and
figured out. We will take the student carefully and by easy
stages from one detail to another, not by quick jumps which
would only tend to confuse. All dimensions will be given
and, as stated before, these are actual parts now in operation.

The value of this announcement is easily realized, so our
only comment is as follows: Your opportunity to dig in and
obtain results is here. The winter months are upon us, there-
fore it is easier to stay in and study. Send your plates
promptly. In our January 15th issue we intend publishing a
list of prize winners on the various plates. Watch for your
name.
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Tools and Plant from the User's Point of View
By "UBIQUITOUS"*

I
have been asked whether in view of

a passible permanent reduction in the
calorific value of coal gas it will have

a deteriorating effect upon the power
development of gas engiines, and wheth-
er if gas is supplied less rich in heating
value it can be converted into power
without an equivalent loss in efficiency
and economy. I am not sure that I can
explain thds matter within so restricted
a scope as this, but at any rate I will
try. Let me then first of all say that I
dont think if will, and then I will tell
you why I think so. To obtain the best
results within the cylinder of a gas en-
gine richness of gas is of less importance
than mixture, the correct proportion of
air to gas being the all-determining fac-
tor. In other words, the reilative calori-
fic value of a ,gias is subsidiiary to its
chemical composition. Two examples
prove the truth of this. Town's gas of
a quality of 600 B.Thu.U. per cubic foot
might be used as against producer gas
of from 110 to 130 B.Th.U. per cubic
foot, and yet the ultimate difference in
the matter of efficiency would not, re-
latively, be anything approaching the
difference in heating value per cubic
foot. Then, again, many gas engines
are working very efficiently and econ-
omicaKy on blast-furnace gas having a
heat value as low as from 80 to 90
B.Th.U. per cubic foot^-which goes to
suggest that it is much more a question
of air dilution than quality of gas.

The Importance of Chemical Com-
position

It has been said that the chemical com-
position of a gas is all-important. I will
show you -why this is so. Take, for ex-
ample, coal gas of, say, a "standard value
of 500 B.Th.U. per cubic foot. This
would be composed of hydrogen, marsh
gas, ethylene, and carbon monoxide as
the principal comibustible constituents.
Now each of these elem.ents possesses
a different and definite calorific value,
yet while these four ingredients may be
of any relation or proportion to the
others, their combined heat value would
still remain 500 B.Th.U. per cubic foot
of composite gasses. But as each sep-
arate element will require more or less
air to furnish necessary oxygen to sup-
port combustion, it must follow that ac-
cording to their relative proportions so
the amount of air required will be great-
er or less. This again suggests that air
dilution is important. Take a gas en-
gine using coal gas of a value of 500
B.Th.U. We knew that this must be
diluted with air to the extent of about
90 per cent, in order to obtain the best
effects from combustion within the cy-
liinder; consequently the mean calorific

value of such a mixture would be, say,
500 ^ 10 = 50 B.Th.U. per cubic foot.

•From "Hardware Trade Journal."

We should get practically the same ef-
lect in an engine using producer gas
having a ter amlvlaue ot say, 1,10-120
B.Th.U. per cubic toot, the diltereiice be-
ing made up in the reduced quantity of
air required. Thus assuming this value
tor the gas, and about equal quantities
of gas and air to fomii the ex,plo&ive mix-
ture, its mean value would be therefore
roughly equivalent to that of the pre-
vious exaimple. In other words, more
gas but of a lower heating value must be
admitted t* the cylinder in order to
make up in quantity what it lacks in
quality. And the extra consumption in-
volved will not so much matter if, as it

is suggesited, we pay for calorific value
in B.hH.U. and not in cubic feet passing
the meter.

A Belt Calculation for Electrical
Machinery

Just recently I came acros an extreme-
ly simple ana reliable rule for calculat-
ing the width of belting required to drive
electrical machinery when the output in
watts of such machinery is known. It is
as follows:—One foot per minute of belt
speed per inch of width will transmit one
watt of electrical energy. Therefore if
the belt speed in feet per minute is

m\itiplied by belt width in inches the re-
sult will be total energy delivered in
watts. Iif divided by 1,000 the result will
be kilo^wiatts. This rule holds good for
single ibelting; if Wglht double belting,
then from 30 to 35 per cent, additional
energy may be expected. So that from
this rule we can obtain the width of belt
required as follows:

Amps X Valts Watts
= =:: width of

Velocity V
belt in inches.

The Value of a Gas Blow-pipe to the

Ironmonger
One of the most useful as well as

profitable items in the equipment of an
ironmonger's workshop is undoubtedly
a gas blow-pipe. Its uses are really too
numerous and comprehenstive to fully
enumerate. It can be employed with
equal success in the soldering, brazing
and annealing of small articles, harden-
ing and tempering drills, taps, dies,
reamers, enters, lathe and shaper tools,
for burning old paint off machinery, for
melting lead and tin, beslides a whole
host of minor unremembered operations.
In conjunctions with a blow-pipe a
double-action foot bellows, operated by
the foot is a necessity. The blow-pipe
should be so constructed that the air
passes through the middle of the flame,
not around it. Equalising and adjusting
taps should be provided both for the gas
and the air. If the proportion of air to
gas is correctly adjusted the greatest
economy is effected, and all the gas will

be properly consumed; but if too much
air is used the flames loses its heat.

Most workers in a desire for economy
use too much adr. The quantity deliver-
ed by an aperture, say, 3-16 in. diameter
will required practically all the gas sup-
plied by a % in. pipe. Indications of
smoke or soot on the work denotes an
insufficiency of air. Always use flexible
metallic tubing in preference to rubber,
as the latter possesses a provoking habit
of kinking and stopping supplies.

Haw to Use a Hack Saw
A deal of skill is erquired in the use of

a hack saw, that is if saw breakage is

to be avoided. In the first place the saw
requires to be set quite firmly in its

frame, given a fair amount of tension,
and so held that twisting is prevented.
In its use it must be remembered that

^ the teeth are given a certain amount of
rake or inclination in order to cut one
way only, that is in a forward direction.
Therefore, cutting pressure should toe

applied only on the forward stroke, the
saw being eased slightly out of the cut
on each return stroke. As a rule, a hack
saw frame is so arranged that the saw
can be fixed in four positions, thds being
often a great convenience. Always use
the full length of the blade if it is at all

possible, the general inclination among
workers being to devote all their ener-
gies to the middle thre or four inches,
hence a saw is often scrapped as worn
out when only about half its length is

unfit for further service, the other half
been practically as god as ever. When
putting a new saw to work on hard me-
tal, tool steel, or the like, use very litle

downward pressure, otherwise the dan-
ger of ripping off three or four consecu-
tive teeth, and so uttterly spoiling the
saw, is always present. Use a dry saw
for cast iron, bras or gunmetal, but
slightly grease it when sawing mild or
teel steel. When a saw chokes with-
dratv it from the cut and rub it down-
wards with the finger and thumb pressed
tightly against the teth. Present-day
hack savre are invariably too hard to be
re-sharpened when becoming dull; and it

is questionable if it would be a paying
policy to do so, wer it possible.

Coiling a Band Saw
Mention of saws reimnds me of a little

knack of coiling a band saw when I saw
done the other day. This is termed the
"three-fold coil," and, I was assured, is

the only safe way of coiling a band saw
without risk of distorting it. Place the
saw in a single loop sis it goes on the
machine, standing on the floor with the
foot holding down the lower part of it.

Now grasp the upper part with the two
hands about 2 ft. apart, and level with
the face. Give the saw three distinct
twists and the nstoop lowering the saw
to the floor, when it will fall naturally
into the three-coil fold.

Revivifying "Perished" Brass
It may not be generally known that
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brass ware, brass strip, or brass stamped
articles that have been stored for any
length of time, and subjected to varying?

atmospheric influences, loses its strengrth

and ductility, and shows sigTis of "perish-

ing." Such injurious effects mny almost

entirely be eliminated by heating the

metal for a few minutes to a tempera-
ture of between 500' and 600" C, then

cooling the metal either slowly or quick-

ly. A useful hint to those of my readers

w4io have to store such lines for any
lenarth of time is to keep all brass goods
tightly and securely wrapped up in plen-

ty of clean dry paper, and well tied to

exclude the outsiide air.

Color of Oil Engine Exhaust
I learnt a wrinkle the other day that is

worth knowing. An expert was over-

hauling an oil engine, and he had got it

running for the first time. After mak-
ing the usual examinations p.s to smooth
and quiet running, the condition of the
bearings, and so on, he went outside the

engine house and crritically watched the

exhaust gases leaving the exihaust pipe,

iieing abnormally curious, I questioned

him as to the reason for sufh a proce-

dure. Said he: "The color of the exhaust
from an oil engine is always a s\ire in-

dication as to the manner in which it is

working. Under medium or full-rated

loads this should be almost invisible,

which goes to s'how perfect vaporisation

and combustion; under light loads the ex-

haust should be just perceptible as a

white or whitish-blue vapor. Correc-

tions, if these conditions are not being

fulfilled, would be the adjustment of the

oil fuel, air supply, and v.'ater injection."

. . Something more learnt.

Two Styles of Handy Trays for Finished Parts
By ROBERT MAWSON

TWO styles of holding and carry-

ing trays for finished parts of

a cylindrical sihape are shown in

accompanying illustration.

The one de,signated Style A was made
to (hold elements such as gears and pul-
leys, in which a hole had been Ibored in

a previous operation.

The last operation on these gears was
cutting the teeth, the pieces being just

turned, faced and bored. The blanks
were then taken to the gear cuttinig de-

partment, but it was often found that

some of the parts were damaged after

the teeth had been cut, by the operator
allowing tliem to drop against other
gears.

In some cases the teeth were broken
away, wWch meant that these gears were
only good for scrap. To overcome sudh
troiible, the trays as illustrated wias

ntade.

A wooden frame provided with logs of

sufficient height was made so that a
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STYLE "fl"

n
||

\I

whereabouts of any certain part could

be readily ascertained fey the routing de-

partment. The second type marked B
was made to hold circular discs, in Which
no holes were machined.

In this case the pieces were turned
and faced all o\'er by being held in a
universal ohiuck. The la.--t operation was
grinding the faces and -bevelling one edge
almost to a sharp corner. It is easy
to imagine how these elements could be
injured even by the ibest of care if the

sharp comer came in contact with an-
other disc.

To avoid this the tray illustrated wus
designed. This tray is also made of

wood with legs for the purpose previous-

ly noted. Slanting partitions were fast-

ened inside t?he fraimework with cross

divisions or partitions at right angles.

The finest ground discs were then slid

into the spaces. Their inclined positions

made them easy to remove when desired.

The cross partitions prevented any two
dis«s coming in contact with each other

STYLE ."B'
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U
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VIEW SHOWING THE TWO STYLES OF TRAYS.

light truck could be used to transfer
the loaded tray from one department to

another. Wooden pegs were driven into

the tray at sufficient distance apart so

that the gears would not touch each
other on their periphery.

In front of the tray was fastened a
metal part-card holder, so that the

and thus avoided injury-

It mig*ht be added that these trays

are not only cheap to make, but that they

also tend to keep the machining depart-

ments miuich neater in appearance. Pro-

duction is also likely to increase as the

operator, foreman or scheduling depart-

ment can tell at all times the condittion

or progress of the various elements
through the shop.

A PRACTICAL BLUE-PRINT PROTEC-
TOR

Blue-prints are always getting dirty,

wet, greasy or torn while ibeing handled
by workmen using them.

An inventive genius has designed a
very practical blue-print protector of
simple construction and low cost.

A sheet of transparent sheeting—the

same material used for lights in auto

curtains—is cut to desired size. A piece

of lightweight leather substitute is then

cut about a half inch larger all around
than the piece of sheating. This extra

half inch allows for a lap-over on all

but the top side of the protector. A
sewing machine stitches the lap down to

the sheeting forming a large flat pocket,

open at the top for the insertion of the

blue prints.

Both the transparent front and the

coated falbric back are waterproof and
grease-proof, pirt or grease may easily

be wiped or washed off either without

injury to the material. Both materials

are flexible and the holder may be roll-

ed up if desired in the same way an un-

protected blue print is usually handled

by a workman.

A further development of welding in

American shipyards is anticipated from
the recent approval by the American
bureau of shipping of the thermit pro-

cess for welding stern frames, rudder

frames, and other heavy sections on

ships registered under its classification.

The only qualification is that this bu-

reau he notified sufficiently in advance

to have a surveyor in attendance during

the welding operation as well as to in-

spect and test the weld when completed.

The man who adapts familiar equip-

ment to new anti useful ends is many
times more valuable to his employer than

the one who calls for a special machine
for each new job that develops. Com-
pressed air is a valuable and easily

adaptable power around a plant.
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WELDING
AND CUTTING

Electric Arc Welding
By F. A. ANDERSON,* San Francisco, Cal.

IT
IS (wtly a few years ago that the

subject of electric arc welding would

have aroused but little interest, and

yet to-day the art is engaging the atten-

tion of many men standing high in the

engineering profession.

At the present time electric welding

may he divided into two general classes,

resistance welding and arc welding. The

former had its inception some thirty

years ago, and has been practised more

or ;less continuously ever since, gaining

in popularity as its many applications

have proved themselves valuable.

In this process the necessary heat is

produced by current flow through the

high resistance of metals in contact, and

when the proper heat is obtained the

completion of the weld is accomplished

by the application of pressure sufficient

to unite the molten masses into one. This

is the fundamental principle of the many
spot and butt welding -processes in use

to-day.

Arc welding is about twenty years old,

and was probably first introduced by

Zerener, who devised the means of hold-

ing two carbons of opposite polarity in

a V form and employing an electric mag-

net fnr forcing the arc toward the work.

The desired heat was thus obtained di-

rectly on the metal to be welded, and

welding wire was fed into the arc, fill-

ing the void and completing the work.

This early process resembled that of the

acetylene torch and is rarely used to-

day.

The next improvement in the art was

due to Bernardos, who dispensed with

the electromagnet and one carbon, using

instead the work as one side of the cir-

cuit and a caAon as the other. The arc

was struck directly on the work, imme-

diately producing the desired heat, and

at the same time the welding wire was

fed into the work, This process is stil!

extensively used and lends itself most

advantageously to many phases of

modem practice. It is generally refer-

red to as carbon welding.

A further development was made by

Slavianoff who introduced the method of

using the welding wire for both striking

the arc and feeding it into the work. As

Abstract of « paper prMent<>d at a meeHne rf
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a result the welding wire became known
as the electrode, and the process as

metal-electrode welding. It is one of

the most generally used to-day, and
whenever discussing it the term "elec-

trode" refers to the metal added in the

operation and the term "parent metal"

to the metal to be welded. !n recent

years the term "arc welding" has been

imderstood to mean metal-electrode

welding, and it is igenerally custom.ary to

qualify the phrase when referring to

carbon welding.

In the past a great many failures of

welds have been largely due to the oper-

ator, who did not manipulate the elec-

trode so as to brmg the parent metal

to a molten state. This resulted in the

electrode beiijg deposited on but not

uniting with the parent metal, since no

pressure is added to complete the union.

As an example of one such failure, the

following may be of interest. A short

time ago the writer was connected with

an enterprise where difficulty had been

experienced in successfully exnanding

6 in. extra heavy pipe into steel flanges.

This method, however, proved unsatis-

factory. Both the screwed flange and

the Van Stone or flaneed joint had also

been disapproved, and when arc welding

was suggested the writer was asked to

make a sample for test.

.It is still trenerally believed that the

metal, in passing through the arc 'oses

all its ductility and elasticity and as-

sum.es characteristics wholly those of

cast iron or steel. The turnings of this

weld, however, presented an appearance

similar to good machine steel, and when

analyzed showed the following: Silicon,

a trace; sulphur. 0.OT5; maneanese, 0.23;

phosnhorus, 0.0018; carbon. 0.25.

While it was essential that this weld

be able to stand a steam pressure of

200 lbs., the sample was tested first at

!>00 lb., then at 800 lb., next at 1.000 lb.,

and finally the pressure allowed to go

the available limit of 1,400 lb.

This test was witnessed by a number

of interested narties, but one skeptVil

member asked that the snecimen be given

a hammer Wow with the fuT nressure

on. This was readilv acreed to and.

since the workmen refused to strike the

blow, the writer secured a 14 lb. ham-

mer and struck twelve blows on the face

of the flange, after which examination

was made and no damage whatsoever
was apparent. Six blows in the r'?ver3e

direction were also given without pro-

ducing any failure of the weld.

The weld was then tested. It was be-

lieved the weld was not more than 2i5

per cent, efficient, for the operator had
not given his 'best efforts to the work,

and as the welding material was only of

about 50,000 lb. tensile strength, the ef-

fective area of welded material would
probably show about 250,000 lb. This,

however, was greater than the strength

of the twelve %-inch flange bolts, which
was perhaps 150,000 lb. The weld was
then pulled in an ordinary testing ma-
chine at 119,000 lb.

Although the test had proved the weld

capable of sustaining a strain greater

than ever likely to be met in service, it

was completed by breaking the weld. To
do this the flanges were enlarged, and

when the piece was again nulled the

weld gave way at 208,000 lb., but before

this the flange on each end had dished

about % in.

The results of these tests, while show-

ing that such a weld might be ser\'lcB-

able, nevertheless justify the statement

that the weld was a failure, for the

broken snecimen showed that only about

one-fifth of the welded material united

with the pipe and flange. This was the

most apparent from the specimen itself,

which thus justified the previous esti-

mate, since 208,000 lb. is practically 20

per cent, of the amount which it was
assumed the weld would hold when figur-

ing the 25 per cent, weld at 250,000 lb.

In passing, it is of interest to note

that in one of the larze manufacturing

plants near Philadelfp-hia, Pa., there is

a 2,000 lb. hydraulic pipe system instal-

led, every joint of which is arc-welded,

and although it has been in service a

year and a half, no joint has developed

a leak or given any trouble. There are

a number of firms to-day who are using

electric arc welding for securing flanges

to pipes and making T and other con-

nections on steam lines, and their ex-

cellent records testify to the ability of

arc we'lding to withstand the many
strains of time and service.

Many other examples could be pre-

sented. The following is one of particu-

lar interest as it shows the service to

b° expected under severe conditions

On the large 16-wheel articulated loco-

motive it is necessary to have a ball

joint in the steam pipe between the two

trucks, and one manufacturer has. for

about six years, used the arc weld-ntr
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process to fasten in place the ball of

this joint. This weld must atami- vHJi^-

tior. from the jar of the locomotive over

track and joints, tension uvd compr(?ss'.on

from the foHi'ard jnd ibackward move-
ment of the train, 'reverse strain as the

curves from riprht to left are made, and

an interna' steam pressure' of about

100 Ibt Six years' service has brought

no reports, of failure;

As an illustration of the saving in

time and money often resulting from
arc welding; tne follow-iiig incidents ar»

typical; The Italian ship "Titania" had

a badly damaged rudder, but it was suc-

cessfully repaired by arc welding at a sav-

ing of $10,000 and 4 months and 2 weeks

of time. One part of the weld was com-

pletely through the 6 in. by 9 in. rudder

post. This vessel was repaired in August,

1916, and has since seen constant ser-

vice. I'll
A report of the electrical engineer of

one of the great middle-western railroad

systems accredits to arc welding a sav-

ing of about $200,000 in one year. This

saving was computed from economy in

this method over others previously used

on the same class of work, and also from,

the saving effected by the restoration to

service of otherwise useJess apparatus.

Since that report this road has increased

its number of welding unit about 300

per cent.

Among the great lessons which the

recent war has taught us are economy

and the conservation of our time, energy

and raw material, and arc welding pre-

sents a veritable storehouse of oppor-

tunities ready for the engineer who will

adapt them to his own requirements.

In the course of the discussion which

followed Mr. Anderson's paper the fol-

lowing interesting facts were brought

out. Since 190€. the Pelton Water Wheel

Co. has used arc welding for very heavy

work in building up large steel castings.

In making these castings the shrinkage

stresses are so severe that the reinforc-

ing ribs are often puUed p.part and ruin-

ed. The reinforcing ribs are therefore

cut to allow for this shrinkage and then

welded.

In discussing the relative merits of

alternating and direct current, the con-

sensus of opinion seemed to be that

direct current is l^e more suitable for

arc welding. .Alternating current can of

course be used, but it takes a more ex-

perienced man to maintain the arc, and

in practice there are very few that are

aible to weld with any degree of satis-

faction.

In discussing the question. What, in

general, is the effect of the weld on

the character of the metal? it was
brought out that metallurgists and

chemists are trying to arrive at some

standard for electrodes. It must be re-

membered, however, that the parent

metal has certain constituents that be-

came molten. The electrode also becomes

molten and it has certain constituents.

These two commingle and form other

elements which disappear in the heat of

the arc, are carried off in the oxide, and

sometimes, strange to say, form a new
composition. The advocates of the cover-

ed electrodes claim one thing, others use

use fluxes, and still others metals in

various proportions, and every one is

claiming certain results for the particu-

lar method he uses.

MULES IN A CHINA SHOP
The old saying in regard to the con-

sternation brought along by a "Bull in

a China Shop," has probably been easily

paralleled by the recent shdpment to

Indo-'China of 30 Bates "Steel Mule"
Crawling-Grip Tractors, by the Auto-
motive Products Corporation of New
York.

This shipment is interestirig to the

American nismu!fiaicturer and exporter

from more than one point of view. In

the first place selectiion was made after

careful investigation by representatives

of the buyers in this country. The trac-

tors also had to be specially prepared for

shipment so that they could upon their

arrival, without any vunnecessary delay,

be put into running condition as they
were to be driven under their o^vn power
a long distance into the interior.

Sadgon, the s'hippdnig point, is the capi-

tal of the province of Cochin China, one

of ithe sections of that great far Eastern
territory controlled by France and com-
prising Indio^China. This area includes

the great tracts of -AmTi-am, Cochin Ciiana,

Tonkin and Camlbodte, covering some
250,000 square miles and having a popu-

lation of 20.000,000. Saigon itself, a

citv of some 50,000 population and albout

30 miles from the sea, is one of the fin-

est modem cities of the Far East and
possesses many of the features thiat

might be considered laokinig in an area

that for hundreds of years was controll-

ed ))y the gi'eat but nomadlic and war-
like race of Mongols.
The tractors were packed and equip-

ped not only for their journey half-wav

,^CIross the American continent and then

across the Pacific and Ohinia Seas to Siai-

gon, hut ailso for their long intend jour-

ney. They will bum kerosene as fuel, on

aiccount of the high price and difficulty

in securinff gasoline. While the coasts

of Indo-China are swampy, marshy and

low-lying, the interior iis rough and

mountainous and, unlike vast areas of

China, is heavily clad with forests.

Many seotionis of the country are ex-

tremely fertile and grow crons of suear-

cane, rice, cotton and even tobiacco. The

tractors are to be used in opemng un

nietw areas to inteinisive cultivation and

siome day we may ibe sweetenling our cof-

fee with sugar, eating the rice and wear-

ing the cotton clothing thiat h'as been

cultivated by these tractors sent from

our own country.

PEAT. ITS EMPLOYMENT DURING
THE WAR, AND ITS FUTURE

Mr. P. Willems, after giving a short

history of the peat industry, remarks

that the composition of peat varies

greatly even in the same bog. He points

out that in such countries as Norway,

Sweden, and Denmark, where there is

little or no coal, the peat industry is

assisted by a Government subvention

amd by expert advice. In Prance, 70

years ago, about 500,000 tons of peat

were raised annually; but this gradiually
decreased, until in 1913 it was only about
60,000 toris, and the industry received no
aid from the Government.
When, during tho war, the scarcity of

coal ibecaime pronounced, the Freinoh
Govemimient decid^ed to encourage peat-
diigging, but only small hand tools were
gencTally available. The old mechanical
diggers worked by hand power through
gearing were able to raise a block of
peat 0.30 m. x 0.30 m. x 6 m. deep (say
12 in. X 12 in. x 19 ft 8 in. deep). Some
of those were found and repaired, and
it is hoped to c^btain very soon, simple
machines driven by a motor of 4 or 5
hjp. which will be alble to raise 100 cubic
metres of peat per day of 8 hours. Peat-
mixing machines are now made which
will treat 8 to 10 ouibic metres per hour,
and make it inito cylinders pierced with
holes; these, after drying, are ready for
use.

In 1918, about 500,000 tons of wet peat
were extracted, producing 100,000 tons
dried, so as to contaiin 35 per cent, of
water. lit has been proved that steam
boiilers can be worked satisfactoriily vi'ith

a mixture by weight of one of coal to
three of peat; IVz tons of peat are eciual

to 1 ton of coal. Domestic closed stoves
can be fed with antihraciite (or coke) and
peat in equal parts. When coal falls to
the normal price the use of peat as fuel

will no doubt decrease, but then will ibe

the time to distil the peat and obtain
combustible gas and by-products.

The author describes some of the
minor uses of peat, such as that of bed-
ding for animals, paper and textile mak-
ing, but these would scarcely find a use
except during such cirruim stances as
were produced by the war.—Proces-
verbal de la Societe des Ingeniieurs Ci^^ls

de France.

A company at Elizabeth, N. .1., is plat-

ing iron sheets with copper by a new
process. The plating metal is applied to

the sheet in the form of a soft siixture

by means of rolls, such as inkin"- rolls.

The sheet, after being coated with this

mixture, is automatically carried for-

ward and deposited on a link-belt con-

veyor, which carries it through a fur-

nace maintained at a temperature well

above that of molten cooper. The basic

principle involved in this method liies in

the application of the olatine metal to

the sheet while the ^heet is cold and then

melting the metal in place on the sheet

under conditions which are favorable to

the formation of the plating.

Because of the law prohibiting the em-
ployment of boys in the anthracite mines

of Pennsylvania, the ooerating com-

panies are employine old men in their

places, as slate pickers, jig operators,

chute tenders and oilers in tlhe breakers.

The potential output of petroleum

from the wells of Mexico is, according to

information furnished by the Secretary

of Imdutsry and Commerce, equivalent

to over 250,000 cubic metres daily but

the actual output is only about one-

tenth of this amount.
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DEVELOPMENTS IN
SHOP EQUIPMENT

MASON DRILLING MACHINE
The Arthur C. Mason Inc., of Haw-

thorne, N.J., have recently placed on the
market a hig^hnspced, sensitive, ball-

bearing, drilling macl'.ine.

Three prime factors liave been incor-
porated in this quick chang^e machine,
namely:

Efficiency, lasting accuracy, and ease
of operation. Further iimprovements
have been made to bring out a machine
of unit construction which permits ease
of adjustment for wear and replacements.
The total elimination of frictional bear-
ings, the entire absence of belt trouble
and the directness of drive, induced posi-
tive and instant speed changes with ball-
bearings throughout. All danger from
exposed moving parts is entirely elimin-
ated.

The design is somewhat heavier than
usual, which makes for greater rigidity
under highest speeds. All moving parts
have been covered, with the idea of
"safety-first" in view. The nose of the
chuck is the only visible moving part
on the whole machine. Operating levers
have been placed within easy reach, and
all .s.pee<l changes can be made instantly
without stopping the machme. There
are no belt idler adjustments to he made
whatever. Four spindle speeds from 3,000

MASON DRILL BENCH TYPE.

MASON SENSITIVE DRILL.

to 10,000 are arranged for, and lower
speeds in proportion. The machine is

lubricated for six months from the date
of installation, with the single exception
of the spindle. An endless belt and a
suitable chuck ere famished with the

madhine.

The Drive

Power is applied through a pair of

tight and loose pulleys, to a specially

designed silent gear driving a vertical

back shaft in connection with a straight

horizontal endless belt, to the spindle.

A woven belt is furnished with the nta-

chine; all stretch is automatically taken
up by an idler under-spring tension. The
belt requires no attention for a period

of from six months to one year. Belt

slippage and wear is reduced to a mini-

mum by the use of a special fabric com-
position spindle pulley.

The spindle is made of hi<rh^grade

spindle steel, accurately ground, and is

arranged vfith a double ball-ibearing so

that the thrust can be taken up in both

directions; by this method all end play

can be eliminated. Provision has been
made for retaining a supply of oil to
continuously lubricate spindle bearing,
preventing its rapid wear at high speeds.
The spindle balance has been arranged
so as not to lessen the extreme sensitive-

ness.

The spindle sleeve is made of steel ac-
curately ground, and requires no oiling.

A convenient adjustment has been de-

veloped for quickly taking up the lost

motion between the teeth of the sleeve

and the pinion. A positive non-slipping
depth gauge has been provided.

The spindle sleeve bracket is well pro-
portioned and rigid; the spindle sleeve is

guided by a feather; the clamping device
is new and effective and quickly operat-
ed.

The table is heavy and of larger capa-
city than usual, and has a generous
channel for catching oil or chips. In
the column type the table is counter-
balanced and is quickly adjustable to any
position. The binder handle is always
in the correct position.



14 CANADIAN MACHINERY Volume XXIIl

The MacLean Publishing Company
LIMITED

(ESTABLISHED 1887)

JOHN BAYNE MACXJEAN. President. H. T. HUNTER, Vice-President

H. V. TYRRELL. General Manager.

PUBLISHBRS OF

GnadianMachinery
^ Manufacturing news^

A weekly journal devoted tio the machinery and manufacturing interests.

B. G. NEWTON, Manager. A. R. KENNEDY. Managing Editor.

Aflflociflte Editors

:

W. F. SUTHERLAND T. H. FENNER J. H. RODGERS (Montreal)

J. H. MOORE.

Office of Publication, 143-153 University Avenue, Toronto, Ontario.

VOL. XXIIl. TORONTO, January 1, 1920 No. 1

PRINCIPAL CONTENTS
(Jsinx Compressed Air for Cleaning Purposes 1

The Use of the Pyrometer in Steel Industry 4

Canadian Machinery Drafting Course—Part X 6

Tools and Plant From the User's Point of View 9

Handy Trays for Finished Parts 10

Weldins and Cutting 11

OeTelopments in Shop Equipment 13

Editorial 14

Market Developments 16

Selected Market Quotations 68

Industrial News 7-

Killing Patronage Again
TpHE Farmers' party in Ontario is reported as having a
* bit of a flare-up over a $3,500 per annum job in London.

The patronage system, of course, has been killed. It's

been killed before, but generally keeps in pretty fair

shape in spite of all the assassinations.

Will the politicians from lot 10, concession four, be

any less keen to run in and take the Government jobs

than the city and town type ? We shall see.

Of course we are all ready to hoot and shout at the

funeral of friend Patronage. We will walk through the

moral cemetery and smile approval at the slabs they may
weave to decorate his resting place.

And after all this has been accomplished, we turn

home only to find old man Patronage standing on the

main corner of the town, right across from the post office.

It has yet to be demonstrated that any political party

can survive without the patronage system being on hand
to haul grist to the mill.

Why Not Settle the Strike?
Ij'OR months past a strike of moulders in this district has

dragged along. Some shops have signed up, but many
of the larger ones have not. As far as We can learn

the chief trouble is with the 44-hour week, the foundry-
men holding that they cannot grant this, as they are in

competition with 48-hour shops all over.

Many good moulders have left this city and district.

Some of them are working in places where the hours are
longer than those they were working here before the strike.

There is a disposition on both sides, as far as CANA-
DIAN JIACHINERY can learn, to have this strike settled.

Why not make the effort? Is there a better way to

start the New Year than by wiping out the scores that
have made 1919 an industrial nightmare in many spots?

It is time that reasonable and sensible men realized

that limiting production and talking about lower living

costs are not reconcilable.

The less we produce, the less we have to sell. The
less we sell the less money in circulation, and the less

able we are to batter down the smothering exchange rate

against us in United States markets.
The fag ends of 1919 strikes should be wiped out.

Get together on this proposition on a reasonable and sane
basis. There are no insurmountable objects in the way.
A little common sense, moderation and sincerity on both
sides would start 1920 off on a good industrial basis in

the Toronto district.

An Undesirable Condition
\X^RITING in the Toronto Globe of recent date in regard

' to the way the Government runs its railroads, a

correspondent says:

—

"I had occasion to visit Prince Edward county, where the

only line of railway serving that prosperous farming com-
munity is the old C.N.R. line running between Trenton and
Pieton, now, of course, under Government control. I was
obliged to take an early morning train in returning to Toronto

from one of the points on the line between Trenton and Pieton,

and was surprised upon reaching the railway station to find it

in complete darkness save for the warm glow of a coal fire

which shone from the interior of th^ waiting room. My friend

who accompanied me to the train apologized for the state of

<)arkness surrounding the station-house and explained that it

was never open at that time in the morning, and also was
rarely open when the eastbound train arrived late at night.

People who had come to the station either to meet friends or

to see them off, he said, were obliged usually to stand outside

in the cold. He also added that freight service had been very

bad along that line, he personally having waited over three

weeks for a shipment of tin roofing material from the town of

Oshawa, and had had no notice up till that time, of the date

of its arrival. After entering the train the conductor, upon

punching my ticket, inquired if the station at the point where I

had boarded the train had been open. When I said "No," he

informed me that this condition prevailed all the way along

the line between Trenton and Pieton, and he said that it in-

volved much extra work for him in issuing tickets to passen-

gers after they had come aboard. I asked him if this state

of affairs had existed since the Government had taken over the

road, and he admitted, rather hesitatingly, that this was

the case."

Now it may not be a fair thing at all to take this

case and hold it up as a specimen of the way the Govern-

ment runs its railways. At the same time there is the

germ there that has done much to bring the phrase "civil

service" into meaning anything except efficiency and com-

petence.

The Government in the past has been an easy mark
to work for in many cases. Salaries were not high, but

duties were not very exacting.

It has led to the belief that taking money from the

Government was like picking it out of the air, or waving

King Midas' magic wand.
Why can't we face this thing as it is, and realize that

the people themselves constitute the Government? When
they take money and do not give a service commensurate
with the amount expended, they are simply taking their

own money to plug up the gap and piling up a liability

that they must liquidate.

It may be poor management on the part of the Govern-

ment, and again it may be a lack of real, wholesome
honesty and sincerity on the part of the people. The
two together make a combination sufficient to hang like

a millstone around the financial neck of any national

service the Government may undertake to operate.

Chalk production of England is between 4.000,000 and

5,000,000 tons, with an approximate value of 10% cents

per ton. The output for 1913 was 4,458,126 tons, worth
£213,479, of which 2,796,857 tons came from the county

of Kent.
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The New Year Resolution
|ID you make any new resolutions for 1920? Perhaps

you have made them before, only to break them,

but the very fact that you consider it necessary to make
a few resolutions is fairly good proof that you've got

enough common-sense to see where you fall short of

being the man you want to be.

The first of the year is a good time to take stock

of yourself. You may imagine you're a dandy. But are

you? Be honest. Take a good look at yourself.

It's no trick at all to stand up beside a foot-rule and
imagine you're a pretty big man. Neither is it much of

a trick to put yourself up against a very average standard

of things in general, and juggle yourself into believing

that you're not such a bad sort after all.

But get a good, big stick—ten feet long—and stand

beside it. Get a high standard of all-round excellence

and measure up to it. Then be honest, and if you're a
runt, admit it.

Sit down some night, and think the whole thing over.

Have you got any particular objective in life? Is the

old world better or worse because you have lived in it?

Don't hedge or dodge. If you are the man you ought to

be you can weigh yourself and see where you fall down.
Remember, the world accepts you largely at your own

valuation. In 1920, if you're a dub, the world will accept
you at that rating. If you want to be rated as a real

man, then play the part.

A Much-Misunderstood Term
'T'ERMS of a semi-technical and semi-commercial nature

are in current use, which are very imperfectly under-

stood, even by those who should be absolutely clear on
the matter. A typical example of this is much in evidence

of late in connection with the Ontario Government's
Stationary Engineers' Act. For the purpose of grading
certificates of competence, and also of grading the relative

importance of different plants, a -basic unit of power must
be adopted. The natural factor to use is the capacity of
the boiler, and this is expressed in terms of boiler horse-
power. It is this latter expression which leads to so
much confusion.

To the general public, horse-power is a familiar term.
They know it as a measurement of their car's capacity.
They have heard it spoken of- in connection with the
locomotive that draws them from town to town, the ship
that carries them across the lakes and oceans, the aero-
plane, etc. The stationary engineer knows it as a measure-
ment of his engine's caoacity. The technical engineer,
when be thinks of horse-power, recognizes it as a measure-
ment of the rate of doine work. That is 33,000 foot lbs.

of work per minute. When the term is applied to a
boiler nobodv seems to be very clear as to what it means,
and long misuse has clouded the meaning more than
necessary.

Both engine and boiler makers found it necessary,
when marketing their wares, to have a simple way of
explaining their rating to prospective buyers. Engine
builders for some time used a rating based on the cir-

cular inches in the engine cylinder, and called this

nominal horse-power. This was so far from being a
measure of the engine's capacity for doing work that it

was soon discontinued, and the indicated horse-power rat-

ing was adopted. The boiler-maker needing a rating
for his wares, designated his boiler as being of so many
horse-power. To determine this, a certain number of
square .feet of heating surface were allotted to produce
one horse-power, this number of feet divided into the
total heating surface being the boiler rating. This was
a step towards a standard, but unfortunately every maker
used a different divisor, usually taking one that would
give the highest rating to the boiler. Apart from this,

the rating did not, and does not convey much meaning
to the average commercial user. For instance, two users
may have each a 100 H.P. engine. One is compound con-

densing, and uses 18 lbs. steam per horse-pow^r per

hour. The second is an automatic slide-valve and uses

30 to 35 lbs. steam per horse-power per hour. Now, if

they go out and ask for a 100 H.P. boiler in the open

market one will get a boiler inadequate to his needs.

Recognizing this, experiments were made by the American

Society of Mechanical Engineers, who determined that a

boiler horse-power should be the capacity to evaporate

341,^ pounds of water at 212° F. to steam at 212° F. per

hour. This is a definite performance, involving the ex-

penditure of a definite amount of heat, which gives a

definite amount of energy available, and horse-power i»

energy expended at a certain rate. Now, obviously as

fuel is the medium to supply the heat, the evaporation

depends on the amount of fuel burnt per hour. There-

fore, if a prospective buyer knows the grate surface he
can form a fair idea of the evaporative capacity of the

boiler. A very closely approximate rule is to take the

area of the grate and multiply it by three. For instance,

a 60-inch boiler will have a fire grate 5x5, and multiply

ing by 3, gives 75 H.P. The Ontario Government standard
is 34 pounds of water from and at 212' F. per hour.

They also give 15 square feet of heating surface per

horse-power for a horizontal boiler, and variations from
this for other types. However, horse-power, based on
heating surface, is only useful as a commercial term.

It is the evaporative capacity of the boiler that counts,

and, while the heating surface has something to do with
this, the amount of fuel that can be burnt per square

foot grate per hour is the real governing condition.

A Real Mechanic For a Day
/^H, I like a-hangin' round the house the week past
^^ Christmas time: the feelin' that camps in my chest

is powerful nigh divine. I love that season of the year,

by gum, I surely do—it makes me be a kid once more
and makes old things come new.

In that there season of the year I get my saw and
file. I get my hammer and the glue, I hatch also a
smile, and then I gather spikes and tacks, a daub of
paint what's red, and tell the kids, to come along, I'm
fit fo go ahead.

And that procesh then starts to come in anguish and
in woe; I have to put a spine in new and straighten out
a toe—and put a neck beneath a head, and sprout a brand
new leg. and make a hen look like as though sh«'d squat
and mold an egg.

And what are all these wondrous thines I operate on
now—to chase the wrinkle and the scowl from out the
childish brow? Why, just the Christmas stream of junk
that's built for- hours of nlav—the elephants that thrive
an hour, the dolls that live a day.

I put new ears upon the horse, new wheels upon the
carts, the Noah's Ark calls forth in grief for sixteen
brand new narts.

OVi Jn them hours I do r-tf-p trices thpt sawbones
wouldn't try—I carve a leg from out a slab, of beads
I mold an eye. Ah, yes, I am a man of parts, smart
'ookin' to the ch'ld; he glories in mv stone age craft and
in my art so wild. I am a genius for a day, real wheat
without the chaff, as I nion new noses for the pigs, new
legs for the giraffe.—ARK.

The Ttalo- American Union, a new trade organization
of Ttalians intprested in America, has recent'v come into
existence. It is designed to fumioh q centre for all Italo-
America-n committees, and comnriseR economic, intel-
loctnal, ai-t. li-gislative. and press sections. The National
ForeioTi Trad" Council learns that hehind it are the big
financiers and commercial men of It-aly. who hope to en-
courap-e commercial and economic relations between
the two countries.

The association has obtained the beautiful mediaeval
Palazzo Salviati on the Corso Umberto. and will nrovide
there an information office for American business men.
a librarv of American industry, and a central meeting
place comlhining both business and social features.
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MARKET
DEVELOPMENTS

The Prices Going Up in Some Lines of Steel
Hard Matter to Get Enough to Satisfy the Trade—Scrap Markets
Dull Through the Holiday, With Coppers Weak—Large Amount
of Business Waiting to be Looked After as Soon as It Can be

Handled

As might be expected, trading is dull during the

Christmas season in some lines, but in the main the

volume of business that is ready to be taKen care ot
in the machinery, iron and steel markets is large and
promising for the coming year.

Probably the most serious problem for the moment
is the supplying of the wants of manufacturers who are
insistently in the market for sheets, black and galvanized;
for plate, bars, tubes, etc. The improvement in the way
this material is coming through is very little, if any at ali,

and it is hard to see where help is coming from. Pitts-

burgh, according to very reliable reports, looks for nothing
like real production until well on in March of 1920. Mean-
while prices continue to rise, not necessarily with the
mills, but with the jobbers. Many lines are getting back
to where they were when Government control was on, and
others are higher than at that time.

, Mills do not want to
take on business. They cannot trust the future sufficiently

in regard to production costs, etc., and then there is the
desire, perhaps not openly expressed, that the mills shall

be in shape to take on business when the prices increase,
as they figure they must in some lines at least.

United States Ordnance Department is putting a big
list of machine tools on the market here. These were
taken from the munition plants in Canada where contracts
were held for the U.S. Government. For instance, one
Toronto shop and one Montreal shop had between them
600 lathes. Much of the equipment that was strictly

single-purpose has been already scrapped. In fact, there
is not much war scrap left in the country.

The scrap metal market remains dull, bceel Items are
the most interesting, and higher prices may be necessary
to bring material from those who are holding it. The
coppers are weak and may continue so. The companies
are going ahead with production, while the export busi-

ness is not taking anything like the usual amount of ma-
terial out of United States. The result is that there ia

too much copper in the market for higher values. This

condition is very quickly reflected in the Canadian market

A YEAR OF UiNCERTAINTIES AND
OF MEN CHANGING THEIR MINDS

Special to CANADIAN MACHINERY.

PITTSBURGH, December 31.—The pig
* iron and steel markets have been
very quiet the past week, as indeed they
have been for a fortnight, thus reflect-
ing the dullness the holiday season al-

ways brings. Pig iron prices are sta-
tionary, while small lots of some descrip-
tions of finished steel products for early
deliveries have brought larger premiums
than were ruling. The total tonnage sold
at fancy prices is very small in propor-
tion to the large tonnages that have
been sold for late deliveries, particular-
ly the second quarter, at either the
March 21 prices—the "stabilized" prices—or at slight advances above them.

Indications point to a steadier market
in both pig iron and steel products in

future. The holiday dullness has given
buyers an opportunity to reflect, and in
large measure they have gotten over
their scare, so that they are not likely
to continue the process of bidding the
market up on themselves.

The Year 1919
The quietness in the market leaves

opportunity for a brief consideration of
the year now ended. It was a year of
uncertainties and of men changing their
minds.
The thought at the beginning of the

year, only seven weeks after the armis-
tice had been signed, was that there was
a great deal of work for everybody to
do, and that conditions would have to
be developed whereby they would be in

a p'osition to do the work. Necessarily,
it seemed, the work left undone was
chiefly of a construction character, thus
representing investment, and for an in-

vestment there must be assurance to
the investor that the investment will

prove profitable. The investor would
not put up a building or factory or
power plant if he foresaw that a year
or two later >>e cinld build the same
thing at considerably less cost.

As prices for commodities and rates
of wages were vastly hieher than before
the war, the common thought was that

everything would have to be "deflated,"

just as everything had previously bee^n

"inflated" before business in large
volume could proceed. The iron and
steel industry, fearing that eventually
the bottom might drop out of the mar-
ket, had already made some price re-

ductions, $3 a ton on pig iron and var-
ious reductions on finished steel pro-
ducts, which represent an average of
a trifle over $4 a net ton on the whole
list. It was prepared to make further
slight reductions at intervals. There
were some in the trade who advocated
maintaining the full Government war-
control prices on the theory that there
would not be inuch buying in any event.

In February the Government took up
the price deflation subject, and Secre-

tary Redfield, of the Department of

Commerce, appointed the "Industrial

Board," which would deflate and stabil-

ize prices. The board began with the

iron and steel industry, arranging for

a reduction of $4.2.5 a ton in pig iron

and reductions in finished steel averag-
ing nearly $7 a net ton. The new prices

became effective March 21 and are still

referred to as "March 9.1" or "stabilized^

or "regular" prices, in the case of un-
finished and finished steel, but in pig

iron those prices are forgotten since pig

iton declined in some instances during
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the second quarter, while in all districts
it advanced sharply in the second half
of the year, being now nearly $3 a ton
higher than the war-control prices.
The Industrial Board struck a collec-

tion of snags. The iron and steel prices
were criticized in some quarters on the
ground that the reductions were in-
sufficient. The controversy waged large-
ly in the public press between Chairnran
Peek of the Industrial Board and Direc-
tor-General of Railroads Hines as to
whether or not the deflated prices were
low enough, may be passed over in this
review for the reason that the gentle-
men were simply trying a moot case,
"because after all the railroad adminis-
tration had no occasion to make any pur-
chases of steel, at Mr. Peek's prices or
any other, that would count for any-
thing.

Another .snag the Industrial Board en-
countered was that other industries
would not reduce prices as the iron and
steel industry had done. Another, v/hich
it ignored for more than a month, was
that the Attorney-General had rendered
a positive opinion that the whole pro-
cedure was illegal.

The Dearth of Orders

Production of steel decreased, until,
by the middle of May the iron and steel
industry was operating at only about 50
per cent, of its capacity, this comparing
with an 87 per cent, operation in Janu-
ary. There was surprise, not that the
operating rate dropped to 50 per cent.,
T)ut that it was so high early in the year
that the low point in production was
not found until six months after the
armistice was signed. The common view
lefore the armistice had been that when
liostilities ceased everything would stop.
Many attempts were made to explain

why the mills operated as well as they
did in the early months of the year. One
was that at the time of the armistice
there was a great deal of work in pro-
gress that v/as good for peace times as
well as war times, even thouj-h in-
augurated in connection with the war.
Another was that certain large steel in-
terests had quietlv "reinstated" a large
quantitv of relatively low-priced busi-
ness, this beinsr regarded as quite dif-
ferent from cutting the market openly.

Turn in the Tide

It is undesirable to attempt to an-
alyze the complicated economic influ-
ences that molded affairs. Suffice it to
point out that there was a general swing
downwards and then upwards, and the
iron and steel indu.stry had to be carried
with it. Commodity prices in general, as
shown by Bradstreet's index number,
declined continuously to about May 1,

and then began to .ndvance. Wages did
much the same. There were no whole-
sale wage reductions in the early months
of the year, hut there were some. Be-
ginning in April or Mav. wages tended
rather to rise than to fall.

Eventually people csme to realize that
whatever theories or notions they had
entertained, prices and wages were not
goinn- to fall. Confidence was thereby
established, not to a great extent if one

POINTS IN WEEK'S
MARKETING NOTES

Scrap markets are dull, especial-
ly in copper. There seems to be too
much copper on the market at pre-
sent. It is being produced at a high
rate, while little of it is being ship-
ped out of the United States.

It may be that higher prices will
shortly be ()aid for steel scrap,
which constitutes a large part of
the scrap business.

Everything in sheets is very hard
to secure. In galvanized it is al-
most impossible to get a shipment,
and premiums are readily paid for
any material th.it can be secured.

Montreal, it is reported, has in-
creased seamless and lapwelded
tubes 10 per cent., but no advance
has been made in Toronto ware-
houses yet. An increase seems likely,
though.

A large amount of machinery and
equipment is being put on the mar-
ket by the U. S. Ordnance Depart-
ment in Canada. This was taken
from the shops where U. S. con-
tracts were held.

Makers of small tools are being
asked for a special price on a fairly
large order. Dealers are anxious to
see what h.ippens as price shading
has been absent from the selling in

this district for some weeks past.

A large purchase by France of
war tools on the U.S. market has
cledred the situation there. This or-
der was for $25,000,000, and paid
for by ten-year bonds.

New York machine tool market
says that 1920 is going to be the
greatest year yet.

consider carefully, but to a sufficient ex-
tent to make the country busy. It would
have been very unfortunate if "con-
fidence" had been' completely restored,
for that would have meant the countrv
attempting to do several years of work
in a few months. The attempt could not
succeed and confusion ruinous to every-
body would have resulted.

At the annual convention of the Amer-
ican Federation of Labor held in St.

Paul, in June, 1918, it was recognized
that the great "open shop" iron and
steel industry stood as a bar to any fur-
ther great progress of the union move-
ment. The convention did not put it-

self en record as saying so, but the chief
consideration, doubtless, was the spec-
tacle presented by the industry of its

ability to get along on the open shop
principle, and if so, why could not other
industries? Accordingly steps were
taken to organize the industry. By

August, 1919, after some 14 months of
work, the organizers found they had
done about as much as they conld ex-
pect. While they had not organized
anything like the majority of the men,
they had gotten to a point where they
could not keep up the excitement ex-
cept by a strike, for they stood to lose
the adherents they had more rapidly
than they could expect to gather fresh
adherents. Accordingly, the strike was
called for September 22 with no de-
mands at all having been made upon
the independents, and none upon the
Steel Corporation except a request, on
the part of the strike leaders, for a
"conference" with the chairman of the
Steel Corporation.
The strike proved to be chiefly one of

common labor, and chiefly the ignorant
foreign born labor. It did not touch the
ore fields or the Connellsville coke re-
gion. As to the remainder of the in-
dustry, it rendered idle about 40 per
cent, of the men, many of those render-
ed idle being intimidated rather than
being actual strikers. Production was
cut about 50 per cent. After the first

few days production began to increase
by men returning to work, and by the
first week in December the strike was
practically over except in the Wheeling
district. Then came closing of some
mills on account of coal shortage, and
when coal supplies became available
ae-ain even th« Wheeling district was
willing to work.
On the basis of the rate of production

just before the strike, a rate of about
83 per cent, of capacitv against the 50
per cent, rate at the middle of May and
the 87 per cent, rate in January, the
strike caused a curtailment of finished
rolled steel outnut of nearly 3,000,000
gross tons, and a curtailment in pig
iron of 2,500,000 tons or a trifle more.

The Year's Production

The year's production of finished roll-
ed steel was about 25,000,000 tons, while
capacity is about 37,000,000 tons. Thus
about one-fourth of the lack of produc-
tion can be ascribed to the steel strike
and about three-fourths to lack of or-
ders. It was certainly ironical t/hat
orders should be scarce up to the time
of the strike and be all too plentiful,
for the market's stability, when the
strike was about over,

The "Transitionary" Period

During the war and for some months
afterwards there was a great deal of
talk about "the transitionary period"
during which industry, finance and
everything would adjust itself and
change for war-time to regular peaces
time conditions. The idea is now seen
to have been the biggest blunder that
could possibly be made. In one way
there is no transitionary period and. in
another way the world will not be done
with its transition in five years or ten
years, perhaps not in 15 years. There
have been remarkable changes in 1919,
falling prices and wages, and then ad-
vancing prices and wages, and there
will be such changes in 1920 and suc-
ceeding years.
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CONDITIONS MUCH
LIKE THE WAR YEARS

Deliveries Distant, Prices High, and a
Lot of Business are the Features

Just Now
Tp ORONTO.—The close of 1919 wit-
• nesses a market much the same as
the market from 1915 to 1918—the
busiest years of the war.
At that time dealers were swamped

with business they could not handle.
They could only guess at delivery
schedules. Now the situation is not
much different. Deliveries are not im^
proving. The costs are mounting, and
in some lines it begins to look as
though the end were not yet in the
matter of mounting costs.

Millers, for instance, are due for an
increase, according to some of the

dealers. They were brought down about
20 per cent, some months ago, and have
since been selling on that basis. The
reduction was made on the assumption
that there would be decreased prices in

all machinery lines following the war,
but these have not come. No intima-
tion has been given yet "on the price of

millers, but dealers are expecting some-
thing to happen in that direction.

A large quantity of used machinery
is being placed on the Canadian market
at present by the Unijed States Ord-
nance Department. One hardly has a
conception of the amount of machinery
that was put into the munition shops
until the lists are looked over showing
the amount of machinery that had to

be disposed of. Machines that were
entirely of the single-purpose variety
were scrapped some time ago, and a
good many of them went out of the way
in this fashion. The steel billets have
been cleared out, but there remains
about a half-million pounds of copper
ingots in the Montreal district, for

which sealed' tenders are 'being asked.

The Small Tool Market

Business continues brisk, with book-
ings satisfactory, and, what seems to

please the dealers most of all, there

appears to be an absence of price shad-
ing in this field. One instance is being
noted with some interest. A firm that
has a good order to place is trying out

the various makers to see if a special

price can be secured. As far as CAN-
ADIAN MACHINERY can learn, there

has been no move made yet to meet this

request. The special representatives

cannot afford to go below their regular

selling schedule, or they would have
nothing to come and go on.

Some very nice orders are coming in

from a wide range of industries, and,

for the holiday season, the dealers are
satisfied with the amount of business

they are doing.

Steel Markets

Although Toronto dealers have not

done so yet, information points to the

fact that they have announced a new
rate for boiler tuhes, which is practic-

ally a ten per cent, increase over the

last issued schedule. So far, the price

has not moved here, and the chances are

that, for the present at least, the price

will not move, although, -when selling

has to be done on the basis of replace-

ment of stock, a new schedule will prob-

ably be necessary.

A change was made some weeks ago

in the manner of pricing cold rolled

shafting. The old way was. a list price,

with a plus or discount. Now there, is

a base price for mills and jobbers for

sizes and quantities. The base at the

mills has been $4.95, and from the job-

bers $5.50; (but the price of $5.75 will

probably be nearer what the jobbers are

asking.

There is nothing in the way of im-

provement in the matter of galvanized

sheets. They are scarce—very scarce

comes nearer to the truth. As far as

some cases are concerned, the real situ-

ation is that they are not to be had for

any price. The 10% ounce sPre priced

now at $9; but that price is more or

less nominal, as a person who really

has to have sheets is apt to pay a

pretty stiff premium, and to do so will-

ingly. Although that is the case, it can-

not be said that any of the dealers or

galvanizers are out to gouge the trade

for this particular line, and, as a gen-

eral rule, they seem to ibe content to

make a fair profit on the deal, especially

in view of the difficulty of replenishing

the stock in their warehouses.

Sheets, as a general thing, are away
back on deliveries. No. 10 are now
quoted from the warehouse at $6.50.

Blue annealed were fixed by the Govern-

ment, when Government control was on,

at $3.55 for No. 10 gauge. That price

was on under war conditions. To-day

the price is $4, and the mills are not a

bit particular about taking on any more
business, as they have more than they

can handle, as things stand at the mo-
ment.

Scrap Market Dull

There is nothing much moving in the

scrap market, and dealers are not look-

ing for any improvement until business

gets under way following the holiday

season. The steel items are the best in

the whole assortment, and the chances

are that some higher figures may be

necessary in order to induce some of the

holders to let go of their material. Steel,

of course, is the big end of the scrap

market, so far as the ferrous lines are

concerned.

Copper, and the rest of the yellows,

are weak, and the best guess is that they

are going to stay that way for a while

yet. The big companies are going

ahead and producing copper just as

though the export trade were active

—

while, as a matter of fact, the export

business, owing to the exchange rate, is

almtoisit a dead letter. There are still

some nice lumps of copper in the

country from the war contracts. For

the time being, there is too much copper

in the market to suit the man who

wants to make money out of a rise. Of

course, this is a condition that would

soon right itself were conditions to be-

come normal and the export business to

AMERICAN MACHINE TOOL TRADE
LOOKS FORWARD TO GREAT BUSINESS

Special to CANADIAN MACHINERY.

NEW YORK, Dec. 31.—With many
machine tool manufacturing plants

sold up for three to six months, or

longer, and orders still coming in at a

very good rate, the American machine

tool trade has brighter prospects at the

beginning of 1920 than it ever had in

its history, with the exception of the

war years. The year closes with good

business in all lines, many buyers hur-

rying to get their orders on the books

before Jan. 1, when some advances in

prices will undoubtedly go into effect.

Throughout the year, the automotive

industries have stood out prominently in

the buying of machine tools. In fact,

without the automotive industries, the

machine tool trade might have had a

very dull year. At the close of the

year, however, manufacturers in many
other metal-working lines have begun to

place their orders, and the requirements

of a goodly number are still to be met

in the new year.

Practically aU of the automobile com-

panies have bought new equipment in

1919. The total purchases of the Gen-

eral Motors Corporation run into many
millions, while orders fromi $100,000 to

$1,000,000 have been placed by other

companies in the same field. Outside of

the automotive industry, the largest

buyers have been the E. W. Bliss Co.,

Brooklyn, N.Y.; the American Locomo-

tive Co., New York; the American Car

and Foundry Co., New York; the (Gen-

eral Electric Co., Schenectady, N.Y.,

which has also bought for new plants

at Rochester, N.Y., and Decatur, Ind.;

and the Columfcia Graphophone Co.,

Bridgeport, Conn.

Export trade has not maintained the

promising start it made early in the

year, but the falling ofl' has been due

largely to the unfavorable rates of ex-

change with European countries. Japan,

China, and some of the South American

countries, have bought fairly well.

While the trade during the early part

of the year viewed with grave appre-

hension the possibility of a flood of used

war tools, this factor has now largely

been removed from consideration. The

French Government will buy $25,000,000

worth of the Government surplus, and a

commission is now on its way to the

United States to make selections. The

tools are to be paid for by lO-year

French bonds. Of the remaining tool

surplus, there probably will not be
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Gould & Eberhardt
GEAR HOBBERS

are

Automatic therefore EcoTiomical

If you cut gears in quantities
they can be cut with advant-
age on G. C^ E. Gear Cutting
Machinery.

For gears up to 120" dia.

Catalog describing full line of Gear-cut-
ting, Robbing and Rack-cutting machines
on request.

Write for prices and deliveries

The A. R. Williams Machinery Company, Limited
ST.'JOHN, N.B.

WINNIPEG, VANCOUVER " // It's Machinery, Write Williams"
64 Front Street West

TORONTO

Acid Electric

STEEL CASTINGS
Acid Electric Steel Castings show

superior ability to resist wear and

crystallization. They are smooth in

texture, free from Blow Holes, and

m.achine perfectly. We specialize in

Railroad and Other High Grade

Castings

up to 15 tons, any specification. Elec-

tric Steel Castings COST NO MORE
than ordinary Steel Castings.

Pric*M on Application—Prompt Deliveries

The Thos. Davidson Mfg.
Co., Limited

9to*l Foundry Division, Lachine Canal

Head Office: 187 Delisle St. MONTREAL
Phona Victoria 1492

# SCREWS '^^

"CUSS"
There is "Class" to eaoh "MOR-ROW" product; that indefinable
something which lifts them out of
the ruck.

"Good enough" won't do in
"MORROW" manufacture. Every-
thing must be "better than" the
average. Bach article is built on
honor and sold on merit.

As quality is the sole argument
to the discerning buyer, we can
appeal to him with "MORROW
manufactures.

Remember these "MORROW"
products in your next requisition.

"MORROW" Set Screws.
"MORROW" Cap Screws.
"MORROW" Nuta.
"MORROW" TwUt Drills.

They have the 'ICLASS."

^ I John Morrow Screw &
Nut Company, Limited
Ingersoll - Ontario

Ingersoll Files Are Good Files

^^ NUTS ^^
// interested tear out this page and place with letters to be answered.
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enougrh high-graide machdnes to aifect

the situation seriously. It is significant

that the denrnmi for second-hand tools

keeps up at a grood rate, in spite of the

large buying of new tools. The demand
for second-hand tools is, in fact, stimu-

lated by the shortage of "new tools for

prompt delivery.

During the past week, the American
Oar & Foundry Co. has placed some

fairly large orders. The General Elec-

tric Co. continues to buy, and orders

have been placed for numerous tools by
the Neptune Meter Co., New York,

C. H. Johannson, Inc., Poughkeepsie,

N.Y., and the Poole Engineering &
Machine Co., Baltimore, Md. The latter

is buying a list of equipment for the

manufacture of electric washing ma-
chines.

$7 per ton, malleable scrap takinig ore

this last advance. Wroug*ht iron axles
are quoted at $25, an advance of $5 per
ton. Revised prices will be found in the
selected market quotations.

AS HIGH AS 3.25 IS OFFERED FOR
PLATES TO SOME INDEPENDENTS

SpccUl to CANADIAN MACHINERY.

WONTREAL, Dec. 31.—There is
iVl every prospect of a busy period de-
veloping early in the new year, although
there is a temporary lull at present, due
very largely to the holiday period and
the general stock-taking of many firms
at this tiime of the year. Business is

taking on an undertone of activity and
deferred action in many cases is the in-

ability to get definite assurance of de-
livery of material. This is panticularly
true in respect to finished steel lines,

and very little betterment is looked for
until well into the spring. Business in
machine tools has not been very active,
but the volume of inquiry is sufficient
to maintain the interest of the trade.
Delivery of tools from the States is still

of;, uncertain character, and sales of used
equipment are frequently made when
immediate needs are considered. The old
material market is quiet, but the outlook
is for a better and firmer market.

Scarcity in Finished Sfceel

"Shortage of steel lines in every direc-

tion," was the remark of a dealer here
this week. "Most of the large mills are
booked ahead for nearly six months, so
there is little hope of relief in the way
of steel for some months to come." The
larger producers are holding firmly to
the price of $2.65 on plates, at mill con-
venience, bu(t as high as $.3.25 has been
offered to some of the smaller independ-
ents for immediate delivery.

In the case of some of these smaller
mills, the bookings are seldom more
than two or three weeks ahead, and they
ane frequently in a position to take ad-
vantage of premium offers. Officially,

the aitrike of steel workers is still effec-
tive, but the return of many workers
has enabled a resumiption of operations
that is slowly, but gradually, returning
the mills to normal activity. Reorgan-
ization of employers and departments
has resulted in restricted production, and
it is roughly estimated that upwards of
fouT million tons of finished steel hag
been lost in consequence of the strike,

and in the face of "the present demand
it will take some time to overtake this

handicap.

The insistent demand for sheets .and
plates prevents the mill from overtaking
it and a marked scarcity of these pro-
ducts is still pronounced. The shortage
of black she€rt!s is reflected in galvan-
ized, as the gialvanizers are unable to

procure sufficient base material to sat-

isfy the trade requirements. 'Boiler

tubes are still bard to get and the mar-
ket is very firm. Price changes this

week are confined to sheets; black 28

being quoted at $7.00, an advance of 45

cents per hundred. Canada dull plates

are quotieid at $7.65. Premier 28 is

quoted at $8.85, a rise of 65 cents per

hundred, and 10% oz. at $9.25, shows an
advance of 75 cents per hundred libs.

Metals Move Upwards

The non-ferrtous situation is affected

more by the changes in the States and
abroad than by any material altering of

local conditions. The market here, as

regards sales^ shows little change, and
demland is quite steady. Exchange rates

and the English market are responsible

for daily fluctuations in the States, but
this is not always reflected here, al-

though it keeps the dealers very active

following the movements of the larger

interests. Lake copper has advanced to

25 cents, with caftin^gs quoted at 24

cents, an adviance of V^ cent per lb. The
nervous condition of tin is shown in the

sharp advance of the week, which is

now 65 cents per lb.; this, however, is a

nominal figure, and is subject to change
from' day to day.
There is a fairly good demand for

spelter and the quotation of 11% cents

represents an advance of 1% cents per

lb. Lead is also up 1% cents and is

selling lat 9% cents per lb. Antimony
is up a cent at 11% cents per lib.

Steel Scraps Advancing

There is little to report in the old ma-
terial situation, as the market is af-

fected by the holiday season and some
plants have been operating at low capa-
city during the paist week, so that the

requirements for scrap bave been lighter

than usual, with the feeling that this

will continue thi^ou.ghout the present
week. Dealers, however, are looking for-

ward to increased demand early in the
coming year, and anticipate a stronger
mlarket than that now prevailing. With
the steel trade gradually getting back to

normial in the States, it is expected that
better buying will develop before the

close of January. All metals are mov-
ing slowly with quotations on non-fer-

rous quite firm. Iron and steel iscraps

are takimg on strength and prices are

adivancdnig. Advances range from $1 to

U.S. SCRAP METAL

The demand for scrap is showing im-
provement which is a reflex of the im-
proved coal situation. There have been
some price advances. Following are
reports from various sources:

ST. LOUIS.—There has been a gen-
eral advance in prices from $1 to $3.50
for all grades. Old car wheels have
gone to $28.50 and $29. There is a
very confident feeling in the market
due to a good general demand and a
marked scarcity of material.

NEW YORK.—Foundries are buying
scrap freely without question of price.

No. 1 heavy machinery is quoted $27
to $28 f.o.b. New York. City wrought
pipe, long stock, is $21.50 to $22.50
f.o.b. New York. Machinery cast is

$29 to $30. Heavy melting is unchanged
but firm.

PHILADELPHIA.—There have been
good purchases of heavy steel scrap,

blast furnace borings and turnings and
machine shop turnings. Heavy steal

scrap brought $22 delivered, which is

not considered high. No. 1 cupola has
sold to $35 delivered.

PITTSBURGH. — The steel making
grades are very firm, heavy melting
being quoted at $25 delivered. Machine
shop turnings are quoted at $16, a rise

of $1. Low phosphorus steel is $30 de-

livered.

BUFFALO.-There is little trading,
everybody evidently waiting for the
New Year. Prices, while quoted higher,

are really nominal.

BIRMINGHAM.—There has been no
change in prices, although the tendency
is for them to go up. Contracts are be-

ing made, and some grades are getting
scarce. Heavy melting steel is still held

too high by the dealers to interest con-

sumers.

CHICAGO.—There is a generally firm

feeling in the market. Mills producing
bar iron are getting into operation
again, and this has helped the demand
for wrought scrap and bushellings.

There is a better demand for steel-mak-'

ing grades.

BOSTON.—The market is quiet, the

only grade shewing activity being cast

scrap. As high as $36.50 has been ob-
tained for mixed railroad and ma-
chinery scrap. Heavy melting steel and
turnings are quiet.

CLEVELAND.—There is little doing
here as far as consumers are concerned.
Dealers are doing some speculative buy-
ing, offering in some cases considerably
higher than the market. Other dealers

are sitting tight, neither buying nor sell-

ing. Prices remain the same generally.
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IS

A GOOD
BOON

"Geometric Tools are a good boon

in our business. Always reliable

and sure of turning out a class job

;

in fact, I don't know how we could

secure a decent output without

them."

This is what the Works Inspector of

a London (England) shop says. He
adds that they are making screw and

.

small parts for air craft, and have

quite a lot of Geometric Dies in con-

stant use.

Because of the fact that Geometric threading tools are "a good boon" in

the thread cutting business, the majority of screw machines and turret

lathes are equipped with Geometries.

THE GEOMETRIC TOOL CO.
NEW HAVEN, CONN.

Canadian Agents:

Williams & Wilson, Ltd., Montreal
The A. R. Williams Machinery Co., Ltd., Toronto,

Winnipeg and St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba, Saskatchewan, Alberta

For any thread, any size, any
pitch — there's a Geometric
Collapsing Tap or Self-Opening
Die Head. Be assured there is

one to meet your particular
threading need — whatever it

may be. Ask us.

If interested tear out this page and place with letters to be answered.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering producU.

PIG IRON
Grey forge, Pittsburgh .......... $33 00

Lake Superior, charcoal, Chicago 38 4U

Standard low phos., Philadelphia
40 00-40 00

Bessemer, Pittsburgh 35 00

Basic, Valley furnace 30 00

Toronto price:— «..„„
Silicon.. 2.25% to 2.75% $37.00 to $40.00

IRON AND STEEL
Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 4 25

Steel bars, base, Toronto 4 25

Steel bars, 2 in. to 4 in. base o 50

Steel bars, 4 in. and larger base 6 00

Iron bars, base, Montreal 3 75

Steel bars, base, Montreal 3 75

Reinforcing bars, base 4 60

Steel hoops _o 00

Norway iron

Tire steel

11 00
6 50

Spring' steel • 8 00

Band steel. No. 10 gauge, base. . 4 40

Chequered floor plate, 3-16 in.... 7 50

Chequered floor plate, % in 7 00

Staybolt iron 8 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 2 35

Tank plates, Pittsburgh 2 65

Structural shapes, Pittsburgh 2 45

Steel hoops, Pittsburgh 3 05

F.O.B., Toronto Warehouse
Small shapes 4 25

P.O.B. Chicago Warehouse
Steel bars 8 62

Structural shapes 8 72

Plates 3 90

Small shapes under 3' 8 62

FREIGHT RATES
Per lOO Pounds.
C.L. L,.C.L.

Pittsburgh to Following Points

Montreal ..". 33 45

St. John, N.:? 41% 55

Halifax ... 49 64%
Toronto 27 89

Guelph 27 39

London 27 39

Windsor 27 39

Winnipeg 89% 185

METALS
Gross

Lake copper $25 00

Electro copper 24 00

Castings, copper 24 00

Tin 65 00

Spelter 11 50

Lead • 9 50

Antimony 11 50

Aluminum 33 00
Prices per 100 lbs.

PLATES
Montreal

Plates, 14 up $ 5 00

Plates, 3-16 in 5 25
Price List No. 38
WROUGHT PIPES
Standard Buttweld

$24 00
24 00
24 00
60 00
10 75
8 75
10 50
35 00

Toronto

$ 5 00
5 25

%
^
%
%
%

1

1%
1%
2
a%
s
8%

in.

in.

in.

in.

to.

6 00
4 68
4 68
6 21
7 82

in. 11 66
m. 16 64
in 18 70

to. 26 16

to 40 37

in. 62 79

in 67 16

4 in 79 57

Standard Lapweld
2 in 38 81

2% in 42 12

3 in 55 08

3i% in 69 00

4 in •. 81 75
93

1 08

99 74

35 34
52 36
68 47
86 94
103 00

m.
in.

4% in

5 in

6

7
8L in.

8 in.

9

lOL
10

in.

in.

in.

40
83
93
22
66
46
17

18
37
78
32
44
81
36
12

4 02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,

Hamilton, London, Montreal, Toronto,

Welland.

Prices—Ontari©, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4' and under, 40%,
4V2" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying Prices.

Copper, light

Copper, crucible

Copper, heavy
Copper wire
No. 1 machine composi-

tion

New brass cuttings

Red brass cuttings

Yellow brass turnings .

.

Light brass
Medium brass
Scrap zinc
Heavy lead

Tea lead
Aluminum

Heavy melting steel ....

Boiler plate
Axles (wrought iron)..

Rails (scrap)
Malleable scrap
No. 1 machine cast iron.

Pipe, wrought
Car wheels
Steel Axles
Mach. shop turnings . . .

Stove plate

Cast boring

Per 100 Pounds.
Montreal Toronto

$14 00 13 75

17 00 17 00
17 00 17 00
17 00 17 00

15 25 16 00

11 00 10 75

14 00 14 75

8 00 9 00

6 25 7 00
7 25 7 75
6 00 6 00

5 00 6 00
3 75 3 50

18 00 18 00
Per Ton Gross

15 00 16 00

15 00 11 00
25 00 20 00
16 00 16 00
25 00 20 00
24 00 25 00
10 00 9 00
22 00 20 00
21 00 20 00
9 00 11 00

22 00 21 00
10 00 11 00

8 00
6 81
6 81
7 78
9 95
14 71
19 90
23 76
32 01
51 19
66 94
84 18

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %' and less 15

Carriage bolts, 7-16 and up Net
Coach and lag screws 30

Stove bolts 50

Wrought washers 50

Elevator bolts 5

Machine bolts, 7-16 and over 10

Machine bolts, %" and less 20

Blank bolts 25

Bolt ends 10

Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, 0. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass 1^
Machine screws, 0. and fil. hd.,

brass net

Nuts, square blank add $1.50

Nuts, square, tapped add 1 75

Nuts, hex., blank add 1 75
Nuts, hex., tapped add 2 00
Copper rivets and burrs, list less 15

Burrs only, list plus 25

Iron rivets and burrs 40 and 6
Boiler rivets, base %" and larger $8 60

Structural rivets, as above 8 40

Wood screws, O. & R., bright 75

Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 40

Sq. and Hex. Head Cap Screws. .

.

35

Rd. and Fil. Head Cap Screws . . 5

Flat But. Hd. Cap Screws 10

Fin. and Semi-fin. nuts up to 1 in. 35

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 25
Pin. and Semi-fin. nuts over 1%

in., up to 2 in 10

Studs 15

Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10

Planer head bolts, with fillet, list

plus 10 and net

Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 30
Thumb screws 40
Thumb nuts 75

Patch bolts add 20

Cold pressed nuts to 1% in., .add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per pross ton

Bessemer billets $43 00
Open-hearth billets 43 00

O.H. sheet bars 46 00
Forging billets 56 00

Wire rods 55 CO

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails

Cut nails

Miscellaneous wire nails

Spikes, % in. and larger

Spikes, Vi and 5-16 in

ROPE AND PACKINGS

.$4 95

. 5 00

..60%

.$7 60

. 8 00

Drilling cables, Manila
Plumbers' oakum, per lb

Packing, square braided,

Packing, No. 1 Italian

Packinar, No. 2 Italian

Pure Manila rope
British Manila rope .

New Zealand hemp
Transmission ropp. Manila . . . ,

Cotton rope, Vi-m. and up

39
1014
38
44
36
32
26
26
43
80

POLISHED DRILL ROD
Discount off list. Montreal and
Toronto net
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If

Save Time!

Wahlstrom
Automatic Drill Chucks

will save a great deal of time on your drilling jobs. This chuck
takes any size drill within its capacity and grips it centrally and by
the entire shank—so firmly that slippage and chewed-up shanks
are impossible. You can remove the tool and replace it with another
in a second without stopping the spindle. You can drill any number
of holes of various diameters regardless of the number of spindles
in your drilling press, at a minimum cost.

AIKENHEAD HARDWARE LIMITED

We carry a full

line of Wafilstrom

chucks in stock.

Also the Wahlstrom

tapping attachment.

Write for circulars.

17, 19, 21 Temperance Street Toronto, Canada

Valuable Information
for the Pattern andWoodworking Shop
Long experience and careful experiment have shown that glue has its greatest
adhesive strength—its greatest sticking power—when it is maintained and used at

a temperature of 145 to 150° Fahr. A higher temperature than this will injure the
glue, so that live steam at 212° Fahr. or more should never be used as a source of

heat.

tC(U^^4s{^ ^*^^*"^ ^**'® Heaters

have been designed for these conditions. The heating
element is carefully designed to supply just the right

amount of heat. There are no steam pipes, no water,
no evaporation and thickening of the glue, no wasteful
scum, skin or dirt of any kind on the surface of the

glue. This new heater eliminates all the filthy, waste-
ful features of the old style pot.

We shall be glad to send you a descriptive circular.

AIKENHEAD HARDWARE LIMITED
17, 19, 21 Temperance Street Toronto, Canada

// interested, tear out this page and place with letters to be answered.
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MISCELLANEOUS
Solder, stricUy * 84

Solder, guaranteed 39

Babbitt metals 18 to 70

Soldering coppers, lb 58
Lead wool, per lb 14

Putty, 100-lb. drums 6 75

White lead, pure, cwt 17 80

Red dry lead, 100-lb. kegs, per
cwt 15 50

Glue, English 35

Tarred slater's paper, roll 1 30

Gasoline, per gal., bulk 33
Benzine, per gal., bulk 32

Pure turpentine, single bbls., gal. 1 50

Linseed oil, raw, single bbls 2 90

Linseed oil, boiled, sinjrle bbls... 2 92

Plaster Paris, per bbl 4 50

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
Sal Soda 03^4

Sulphur, rolls 05
Sulphur, commercial 04%
Rosin "D," per lb 07
Rosin "G," per lb 08
Borax crystal and granular 14

Wood alcohol, per gallon 2 00

Whiting, plain, per 100 lbs 2 50

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes up to 62 40

S.S. drills, wire sizes. No. 53 to

80 40-10-5

Standard drills, all sizes 40-10-5

3-fluted drills, plus 10

Jobbers' and letter sizes 40-10-5

Bit stock 40

Ratchet drills 15

S.S. drills for wood 40

Wood boring brace drills 25
Electricians' bits 30
Sockets 00

Sleeves 50

Taper pin reamers net
brills and countersinks 5% off

Bridge reamers 60
Centre reamers 10
Qiucking reamers net
Hand reamers 10
High speed drills, list plus 20 to 40
Canadian high speed cutters, net to 10 off

American plus 40
COLD ROLLED SBAFTING

At mill list plus 6%
At warehouse list plus 25%
Discounts off new list. Warehouse price

at Montreal and Toronto
IRON PIPE FITTINGS

Malleable fittings, class A, 20% on
list; class B and C, net list. Cast iron
fittings, 15% off list. Malleable bush-
ings, 25 and 7%%; cast bushings, 25%;
unions, 45%; plugs, 20% off list. Net
prices malleable fittings; class B black,

24%c lb.; class C black, 16%c lb.; gaU
vanized, class B, 34c lb.; class C, 24%c
lb. F.O.B. Toronto.

SHEETS
Montreal Toronto

Sheets, black. No. 28. . $ 7 00 $ 6 75
Sheets, black. No. 10. . . 6 50 6 50
Canada plates, dull, 52

sheet.s 8 50 8 00
Can. plates, all bright.. 8 50 9 00
Apollo brand, 10% oz.

galvanized
Queen's Head, 28 B.W.G.
Fleur-de-Lis, 28 B.W.G.
Gorbal's Best, No. 28...
Colbome Crown, No. 28.
Premier, No. 28, U.S.. . 8 60
Premier, 10% oz 9 00
Zinc sheets 20 00 20 00

PROOF COIL CHAIN
(Warehoiue Price)

B
M in., $13.00; 6-16, $11.00; % in.,

$10.00; 7-16 in., $9.80; % in., $9.75; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;
Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B.B.

% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;
7-16 in., $9.80; % in., $9.75; % in., $9.50;
% in., $9.30.

Prices per 100 lbs.

FILES AND RASPS
Per Cent.

Globe 50
Vulcan 50
P.H. and Imperial 50
Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50
McClelland, Globe 50
Delta Files 20
Disston .

'. 40
Whitman & Barnes 50
Great Western-American 50
Kearney & Foot, Arcade 50

BOILER TUBES.
Size. Seamless Lapwelded

1 in $27 00 $
1% in 29 00
1% in 30 00 26 50
1% in 32 00 26 50
2 in 31 00 26 00
2% in , 35 00 28 00
2% in 43 00 32 00
3 in 48 OO 40 00
3% in. 41 00
3% in 60 00 42 00
4 in 75 00 56 00
Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 24%
Machine oil, per gal 36
Black oil, per gal 15

Cylinder oil. Capital 58
Cylinder oil. Acme 45
Standard cutting compound, per Ib.O 06
Lard oil, per gal

:
• • • ^.^ ^

Union thread cutting oil, antiseptic 88
Acme cutting oil, antiseptic 37)%
Imperial quenching oil 89%
Petroleum fuel oil, bbls. net 8
BELTING—No 1 OAK TANNED

Extra heavy, single and double. . 30%
Standard 30, 10%
Cut leather lacing. No. 1 2 20
Leather in sides 1 75

TAPES
Chesterman Metallic, 50 ft $2 00
Lufkin Metallic, 603, 50 ft 2 00
Admiral Steel Tape, 50 ft 2 75
Admiral Steel Tape, 100 ft 4 45
Major Jun. Steel Tape, 50 ft 3 50
Rival Steel Tape, 50 ft 2 75
Rival Steel Tape, 100 ft 4 45
Reliable Jun. Steel Tape, 50 ft. . . 3 50

PLATING SUPPLIES
Polishing wheels, felt 4 00
Polishing wheels, bull-neck.

.

2 25
Emery in kegs, American 06
Pumice, ground 06
Emery glue 35
Tripoli composition 09
Crocus composition 12
Emery composition 3.0

Rouge, silver 50
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 inelosiye 08%
Grits, 80 and finer 6

BRASS—Warehoiwe Priee
Brass rods, base % in. to 1 in. rod 84

Brass sheets, 24 gauge and heavier,
base $0 4Z

Brass tubing, seamless 4^
Copper tubing, seamless 4ft

WASTE
XXX Extra... 191% Atlas 17
Peerless 19 X Empire . . . 16^
Grand 18 Ideal 18
Superior 18 X Press 14
X L C R ....17

Colored
Lion 15 Popular 12
Standard 13% Keen IQ^
No. 1 13%

Wool Packing
..25 Anvil 15.

..20 Anchor 11

Arrow ....

Axle

Washed Wipers
Select White. 11 Dark colored. 09
Mixed colored. 10

This list subject to trade disconnt for
quantity.

RUBBER BELTING
Standard... 10% Best grades. . . 15%'

ANODES
Nickel 58 to .66-

Copper .. 38 to .4&
Tin 70 to .7(K

Zinc 18 to .18-

Prices per lb.

COPPER PRODUCTS
Montr«al TitroBt*

Bars, % to 2 in $42 50 $43 00-

Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00-

Copper sheet, tinned, 14x60,
14 oz 48 00 48 00-

Copper sheet, planished, 16
oz. base 46 00 45 00-

Braziers', in sheets, 6x4
base 45 00 44 00^

LEAD SHEETS
Montreal Toronto-

Sheets, 3 lbs. sq. ft $10 75 $11 50

Sheets, 3% lbs. sq. ft.... 10 50 11 00
Sheets, 4 to 6 lbs. sq. ft.. 10 25 10 50-

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ .26

Acid, yhdrochloric -04

Acid, nitric • 10-

Acid, sulphuric 04
Ammonia, aqua .13

Ammonium, carbonate 20
AramoniuTO, chloride .22

Ammonium hydrosulpuret 50
Ammonium sulphate -30

Arsenic, white .14

Copper, carbonate, aiuiliy .41

Copper, sulphate .16

Cobalt, sulphate 20
Iron perchloride .62

Lead acetate .30

Nickel ammonium sulpate .16

Nickel carbonate 32
Nickel sulpate 18H =

Potassium carlbonate • • _ -60

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.25

Silver nitrate (per oz.) 1.20

Sodium bisulphate .18

Sodium carbonate crystals .... .06

Sodium cyanide, 127-130% 38
Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18
Tin chloride 1.75
Zinc chloride, C.P .30

Xinc sulphate 08

Prices per lb. unless otherwise statsd
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ILLINOIS TOOL WORKS, CHICAGO
Detroit Store—

•

Woodwai:d and Warren Aves.
A. C. Tcnrne, Inc.*

17 W. Swan St., ButTalo.

S. J. Plair

Pioneer BldR.. St. Paul.
Rose Tool and Supply Co.*

Ill Market St.. PittsburKh.

Louis fi. Hene«*
75 Fremont St., San Francisco.
Title Insurance Building,

Los Angeles.

Indianapolis Office
616 Fletcher Sav. & Trust Bldg.

New York Office
141-145 West 36th St.

•Complete Stock carried at Detroit—Buffalo—PittBburjr and San Francisco.

// interested tear out thin page and place with letter* to he answered.
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The Iron and Steel of British Columbia
Efforts Are Being Made to Have a Basic industry Established on

the Pacific Coast Coast—Many Considerations Have to be
Weighed Before Making a Start

THE possibilities of developing a
steel iiidusitry in British Columbia

are dealt with at considerable lengitJi in

the annual report of the Research Ooun-
cil. Many thinars have to he conisideredj

and the report leaves the imfpressdon that

further research work will h« necessary
before definite finding's would be pos-

sible.

On March 22, says th« report, there

was submitted to the Minisiter of Mines
at Ottawa a miemo from a delegation

from British Columbia in which is set

forth an argument for the estaiblishiment

of an iron and steel industry in British

Columbia. Copy of this is attached.

While this m«mo sets forth clearly the

benefits which would ensue if an iron

and steel industry could be established in

British Columbia, it brings forward no
evidence to show that there has been any
sufficientt developmienit of the ore bodieis

in British Cofamibia on which can (be

based d<ata for the establishment of an
iron and steel industry, or that there is

any sufficient data of any kind upon
which to base the formation of such an
industry.

lit is clear that a very great deal of ex-

pensive investigation will have to be un-

derrtaken before any practical considera-

tion can be given to the establasihiment

of the iron and siteel indiustry on a large

scale.

The first thing to be done is to deter-

mine the extent and nature of the avail-

able ore bodies, and any aid that can be
given either by the Provincial or the Do-
ntinion Government to this work will

doubtless produce valuable results.

Suth work, however, would take a loni^

time even if a very Targe sum of money
were immediately available, and in the

meantime the iron and- steel industry in

British Columbia can only be exoected

to start from small beginnings and grad-

ually to grow to lair^rer things.

The most likely direction in which im-
mediate progress car. be made is in elec-

tric smelting.

The Present Capacity

There is at the prese-nt time only one
electric furnace in British Columbia.
This is a 5-ton, 3-phase, furnace estaib-

lisihed at the Port Moody Steel Works by
the Aetna- Iron and Steel Co., and now
being operated by the Columibia Iron and
Steel Co. This furnace has been in op-
eration since the end of May. It is pro-

ducing pig iron from ordinary scrap and
the product is being exported to Japan
at a price of about $70 per ton. So far

the maximum production in any month
has been 3R0 tons, but it is hoyyed that

a steady production of 500 tons per
month can be obtained.

The use of an electric steel furnace
for !«uch a puroose is ckarly onlv justi-

fied by war prices, and high grade steel

instead of cast iron wiM have to be (pro-

duced after the war.
There is at prasenit no electric steel

casting furnace in British Columbia, and
in this respect Vancouver is badly be-

hind the times. Tfhere is only one steel

founidry in Vancouver, and while this is

doing 'g-ood work its product cannot ap-

proach the product of the electric steel

furnace for castings.

Negotiiationis are under way, if not

ccmcludod for the estalbl'ishment of a
second electric furnace for the produc-

tion of pig ir'on, using part scrap and
part ore.

The existing power companies can sell

power for melting steel in electric fur-

naces at a remunerative price which
costs the producer about $6 per ton of

product for the power used. The amount
of power, however, which is required for

smelting iron ore is three times as great

as is required for melting, and the pro-

duct for the "after the war" market
could not posisibly stand a price for

power of $6 per ton. On the other

hand the existing power supply oom-
paniies, having been built for general

light, power, and street railway pur-

poses, cannot sell ipower remuneratively

at the low price required for smelting

iron ore under the conditions of el^sdtric

smelting which have prevailed up to the

present time.

If a high grade steel can be produced

in one process directly from the ore, as

is being done in the experimental fur-

nace of Dr. Robert in Setattle, it is pos-

sible that the electric furnace could pay
a price for power which would be remun-
erative to the exJisting power comipanicts.

If a process can be made comimercially

succes.=ful whereby the preliminary

re'duction of the ores can be carried out

by reducing gases at low temperature,

and reduction can be furmished in the

eleitric furnace, the amiiount of power re-

quired per ton of product will be so

greatly reduced that the existing power
companies will be able to sell power for

electric smelting, on a small scale, at

prices which -would make smelting pro-

fitable. Furnaces of small capacity could

then be establfehed at various conveni-

ent points in Bii'itisih Columbia.

If, however, electric power a'maunting

to around 2,000 kw.h. per ton of product
iis required for smelting purposes, then
it would appear that some one of the

numerous power sites on the British

Columbia coast will eventually have to

be developed for this special purpose.

There are a number of sites on Van-
couver Island, and' along the coast be-

tween Vancouver and Pi^ince Rupert,

where power can be developed as econ-

omically fconsiderinifT differences in cost

of material and labor) . as any power de-

velopment that has been made in Nor-

way or Sweden. These power sites are
situated at tide water where ore, lime-
stone, coke and other raw materials can
be delivered at low cost, and the product
can be shipped from the works in ocean-
going vessels at any time of the year.

Such power, however, cannot generally
be economically developed unless the
plant is built to the fullest capacity at
the start. This usually involves an in-

vestment that is too large for any small
commercial . undertaking. If, however,
there could be established a group of in-

dustries for the electric smelting of iron,

ferro-manganese and other metal pro-
ducts, for the production of nitrates,

calcium carbide and other electro-chemi-
cal products a sufficient demand for
power would be crepjtcd to make it pos-
sible to take full advanitage of the econo-
mical value of the powear sites along tMs
coa.st.

It appears to be quite possible that
such an undertaking might be commer-
cially successful either under war, or af-

ter the war, oonditionis, and it is sug-
gested that further investigations along
these lines would be of value.

That normal transatlantic shipping
is not yet an accomplished fact is shown
by the recent announcement of the
British Ministry of Shipping regarding
the early 1920 sailings to the West
Indies, that had been arranged by the
White star-Dominion Line. The SS.
Megantic was to have been placed on
this route for a number of pleasure
cruises, but the po\vers-that-be have
seen fit to decide otherwise, and this

vessel will remain on her regular route
throughout the winter to assist in re-

lieving the heavy service that is expect-
ed during the next six months.

T. W. Rogers has joined the staff of
the St. La-wrence Welding Company, of
Montreal, and will have the position of

.general sales manager for the company.
Prior to his recent appointment, Mr.
Rogers was eight years with Darling
Bros., four years as a travelling sales-

man and the last four as purchasing
agent. He was formerly with the heat-

ing division of Taylor. Forbes Co. The
tank development of the St. La\vrence
Welding Company will necessitate ad-
ditional selling organization, and M*.
Rogers will have full ch.arge of this de-

partment. ^
A St. Paul man has invented a fan

for barber shops to carry advertisements
and be hung where a patron ''an read
them while he is in a chair, at the same
time being within easy reach of a bar-
ber.
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1920 Will Be What You Make It
LET us start out with the idea of making

1920 a better year than 1919. From many-

angles the year just closed has been a mis-

take. Industrially it has been a nightmare.

Following the war we looked for more
humanity in industry and we have looked in

vain. The details of the peace treaty had not

been signed when Capital and Labor were
ready in Canada to stage a contest that was as

bitter as it was unnecessary.

The man in the shop is human. Don't use

him as a bit of material. He will respond to an
incentive, but he will not be driven.

The man in the shop does not like to feel that

the only notice taken of him is when his metal

tag shows him late or absent.

Now, in all seriousness get a^vay from the
idea that you can "run your men" on the card
index system.

Remember, each of those metal numbers
represents a man—in many cases a married
man. Follow along. It represents a home, a

family—it represents disappointment or joy,

hopes and aspirations along sane and proper

lines, or else it represents a discontented mind,

ripe for the teaching of the extremist and tilled

for the seed of revolution.

By all means have your shop efficient, but
take care not to efficiency-expert all the ambi-
tion and genius out of your men.
The shop that is efficiency-experted to death

is hanging out a streamer calling upon the labor

leader to come along and do his worst.

Don't say you have so many men in your

plant that you don't know them personally. The
man on the machine or on the bench likes to

know the man or men he is working for. You'll

be surprised how many of them you can know
if you set seriously to the task.

There are manufacturers who have their

happiest moments putting across plans to make
life worth living for the men who are turning

out the work for them.

There have been manufacturers whose death

has been the signal for an open celebrawon
among the men at the works.

These are absolute facts, and you can put
yourself largely in the class of your own
choosing.

The man in the shop should watch out for

the agitator. He should watch out for the man
who makes money out of strikes.

Strike pay at best is a joke when stacked up
against the cost of living at the present time.

If you have a grievance, make sure it's a real

one. If it is, get busy and take it up with the

proper parties.

If your supposed grievance is only a
grouch, forget it. If you keep on nursing the
thing it will spoil you.

If you have a good place to work, help to

keep it in that state. Don't make yourself the

excuse for calling in the efficiency engineer.

The strike should be the last resort. There
have been times when men could not honorabjy
take any other course. But don't let the agitator

do your thinking for you.

Grow a big crop of common-sense in 1920,
both in the office and the shop. Rehashing old
scores is the pastime of fools.

Keep the office close to the shop, not in

actual feet and yards, but in sincerity of pur-

pose, frankness of dealing and honesty of

endeavor.

There are greater things in the world than
piling up dividends, and more worthy objects

than earning the mercenary plaudits of share-

holders.

Put yourself—manager and mechanic—^in

the other fellow's position now and then. It

broadens the vision and irons out a whole lot of

picayune conceptions.
'

Give 1920 a better chance than you gave
1919. A little give-and-take is good for both

ends of the business. No one side to a contro-

versy ever had a monopoly of all the good
points.
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1919 Was a Period of Growth and Expansion
Repoi-ts From Industrial Centres Tell a Story of Progress and
Growth—Old Plants Enlarging and New Ones Entering the Field

for the First Time

THE year just closed was not the blue ruin period
of time that was supposed to follow on the heels

of the armistice. Canadian industries had a busy
time. They v^ere building: extensions and taking on more
mesi, buying equipment and looking aibout for improved
methods for speeding uip operations in all branches.
The markets of the world were depleted—sadly so.

There was a great chance to sell almost anything that
the shops could or would turn out. Strikes and labor
troubles hurt business early in the season, and shortage
of material since then has not helped matters. But the
industrial centres of* the Dominion have gone ahead in

a remarkable way, as the following resume will show.
CANADIAN MACHINERY is indebted largely to the
secretaries of Boards of Trade and Chambers of Com-
merce for the information on these pages:

w:
Growing in Spite of Strike

INNIPEG.—Building in Winnipeg was hampered to

a great extent on account of the general strike,

covering a period of nearly seven weeks. Many con-
templated additions to industrial plants have, as a result,

been held over until the beginning of 1920. Indications
are that tha new year will see a resumption of building
in this city on a very large scale.

Following are completed or under way:
Western Wheel and Foundry Co., plant covering 15

acres in St. Boniface, across the river from Winnipeg,
$75,000; City Light and Power Dept., show-room, $42,000;
R. S. Robinson, warehouse, $60,000; Allen Theatre, $200,-

000; Reliance Ink Co, warehouse, $8,000; J. H. Parkhill,

bedding factory, $49,000; Alaska Bedding Co., factory
additions, $26,800; Brett Mfg. Co., factory, $20,000;
Chevrolet Motor Co., sales-rooms, $23,000; Bemis Bag
Co., warehouse add., $25,000; Manitoba Government Tele-
phones, additions, $51,200; Quinton Dye Works, addi-
tions, $.30,000; Manitoba Creamery, additions, $10,000;
Northland Knitting Co., factory addition, $24,000; J. K.
L. Ross, garage, $50/WO; Weidman Bros., factory addi-

tion, $9,000; Ames-Holden-M<sCready, warehouse, $60,000;
University cf Manitoba, institution, $85,000; Canadian
Fairbanks Morse Co., warehouse, $10,000; Rumley Mfg.
Co., warehouse addition, $40,000; V. Rubin, factory, $7,-

000; Twin City Separator Co., warehouse, $21,000.

New bank branches:—Bank of Commerce, $68,000;
Merchants Rank, $29,500; Union Bank of Canada, $37,000.

School additions, $142,000.

Everything points to a banner year for residential

building in the City of Winnipeg in 1920. Applications
for loans under Winnipeg's Housing Scheme are being
received at the rate of five a day. A permit has just

been issued for another new theatre, costing nearly half

a million dollars. Marshall Wells, wholesale hardware
company, are erecting a warehouse on the east side of the
Red River, which will cost $175,000.

Five New Ones in Guelph

GUELPH.—Five new industries have commenced
operation? in Guelph-:

(1) The .^h:nn Mfg. Co., automobile wire and lightning
protection. This is a branch of an American concern.

(2) The Northern Rubber Co.—A new reinforced con-
crete building, four stories in height. Cost of building,

$150,000. Total investment, $500,000. Number of em-
ployees when completed and in operation, 500. Will make
rubber footwear.

(3) Lang Mfg. Co., manufacturers of special machinery
and garden seats. Purchased an existing building and
enlarged it, 820,000.

(4) Live Wire Co., manufacturers of insulated rubber
wire. (Branch of an American Co.), $100,000.

(5) Flax Sipinners, Ltd., linen, yams and threads,

$50,000.

The following firms have erected additions:

Partridge Rubber Co., $150/)00 expenditure, four

stories.

Guelph Caiipet and Worsted Spinning Mills, a $400,000

new addition, including a new reinforced concrete four-

storey buildi-ng, and additions to the existing plant.

The Sterling Rubber Co., a new addition, being the

first of several units planned, cost $15,000.

Taylor-Foifbes Co., additions to the foundries, $20,000.

Dominion Linens, Ltd., $20,000 addition.

International Malleable Iron Co., new piipe-fitting

works, total investment, $100,000.

Gilson Mfg. Co., new addition, $15,000.

White Sewing Machine Co., new addition, $20,000.

Sherer-Gillett Co., new building and additions, $25,000.

The building operations at Guelph at the present time

are abnormally active, due to the above-named additions

and improvements, and also to the big housing expansion

now going on. A new school, $80,000: skating rink, $50,-

000; and several very large additions to the Ontario

Agricultural College are now being carried to completion.

Stratford Has Busy Year

STRATFORD.—The close of the year 1919 finds

Stratford in a very healthy condition industrially.

Stratford is pre-eminently a wood-working centre, and

our furniture factories are all taxed to capacity in an

effort to meet the unprecedented demand for their out-

put.

The phonograph division of the McLagan Furniture

Company, Limited, has assumed large proportions and

even larger growth is looked for during the coming year.

The Kindel Bed Company, Limited, who moved to Strat-

ford from Toronto in 1916, are erecting an addition 75

ft. X 185 ft., three storeys and basement, this addition

being necessitated by the rapid increase in their business

since moving here.

Stratford has acquired two splendid industries this fall.

The first is the Canadian Edison Electric Appliance Com-

pany, Limited, who have purchased the Mooney plant

with 120,000 feet of floor space. They will manufacture

electric household appliances of all kinds, and it is ex-

pected that this industry will develop into one of the

most important ones in the city.

The Grosch Felt Shoe Company, Limited, of Milverton,

have purchased this week the Stratford Desk Company

plant with 25,000 feet of floor space, and will begin the

manufacture of felt shoes early in the year. Their busi-

ness has been making such strides that the Milverton

plant could nc longer supply the demand, and it is ex-

pected that both plants will be operated to capacity.

Practically all other lines in the city have all the busi-

ness on hand they can well look after, and the year has

been a prosperous one for our industries.

Established Firms Expanding

ST. CATHARINES.—The industrial growth of the city

of St. Catharines and surrounding district during the

past year has been, considering the conditions that have
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existed, very encouraging. Two new industries have been
located here, and while operatioms are being confined to
a few lines at present, it is the intention df these con-
cerns to gradually add other lines to their product, and
there is every prospect that they will very rapidly de-
velop into industries of considerable magnitude.
The principal industrial development, however, that has

taken place in this district during the past year, is the
Jarge increase in the capacity of the majority of the well-
established industries. One of the largest concerns has
added many new lines to their product which will prac-
tically double their capacity. Another company has pur-
chased a site for the erection of a new factory, which
will enable them to triple their output, while several
others are tuilding additions to their plants in. order to
take care of the increased demand in their different lines.

In so far as the industrial future of St. Catharines is

concerned, with its many natural advantages, such as
an abundance of cheap electric power, rail and water
transportaticn facilities, high-grade labor market, close
proximity to large centres, etc., together with the added
advantages of being located adjacent to the New Welland
Ship Canal now under construction, and within a few
miles of the 300,000 h.p. electrical development at Queens-
ton, there "s every prospect that this city will eventually
become the centre of one of the largest industrial sections
in the Dominion.

Niagara Falls Gets Big One
"I^IAGARA FALLS.—The industrial activities in the
-L^ city as suggested fey new factories are:
A new brick building for the Niagara Wire Weaving

Co., Ltd. The building is well alon^ towards completion
and will represent an investment of $220,000. They will
employ aibout 150 hands, and the product will be wire-
weaving machinery and wire cloth, to be used largely
in pulp and paper mills.

The Carbon Alloy Steel Co. have purchased a site and
broken grounci for a large factory adjacent to our city.

They will scon be in a position to give more particulars
as to proposed output, etc.

The American Can Company have enlarged their plant
by taking over the premises formerly occupied by the
Thompson and Norris Co.

Prospects for American manufacturers locating
branches here in the near future are bright, being at-

tracted by the unique power situation. Located as we
are at the very source of power development, we are able

to furnish comparatively cheap energy and avoid all

transmission difficulties.

New Industries at Belleville

BELLEVILLE.—Distinct and material progress has
been made during 1919, not merely in the addition

to our population, but also by the establishment of several

new industries, such as:

The Judge Jones Milling Company, Limited (Dominion
charter).

The Elliott Woodworking Machinery Company.

The Teco Manufacturing Company (Pancake Flour,

etc.) {

The Weed Harvester Company, Limited.

W. A. Wood Valve Company.
The Peaso Company, Limited.

The building permits have, in spite of the excessive

price of matorials and labor, been very satisfactory, and
the council have adopted the Housing Scheme. The new
Albert College will break ground next year. There is

also to be a new Public School, and the new main build-

ing of the Ontario School for the Deaf has actually been
commenced. The C.P.R. freight sheds are in course of

construction. Everything points to a prosperous and
progressive 1920.

Peterborough's New Industries

PETERBOROUGH.—The new industries in Peterbor-
ough this year include:

—

The Western Clock Co., of La Salle, 111., makers of the
well-known Westclox line of clocks and watches. This
company has purchased a building on George Street
South, 80 x S3 feet, three storeys and basement, which it

will occupy this month. In the meantime they are oc-

cupying space in the Barrie building and are building up
their organization, and expect to have 200 hands em-
ployed withia a year.

The Albion Knitting Co. leased, with an option to
purchase, a building on Park street, 36 x 55 feet, two
storeys, and are making good progress in building up a
staff and business.

The Bon Marche Manufacturing Co. was organized
and leased premises on Simcoe street, and is engaged
in the manufacture of whitewear.

The Nashua Gummed & Coated Paper Co., of Nashua,

N.H., have leased the premises on Aylmer street which

had been used by the Renfrew Manufacturing Co. for

a munition factory. There is in the building 40,000

square feet of factory space, besides a warehouse, 348

X 50 feet, and an office building, 30 x 48 feet, two

storeys. Imiprovements are being made in the building

and the company expects to begin manufacturing opera-

tions before the end of the year.

The Canadian Aladdin Co. has arranged with the city

for a site of about six acres on the Monaghan Road, and

will erect a building 100 x 200 feet, and invest $70,000

in building and plant for the manufacture of their ready-

cut houses.

Alexander Stewart has put up two buildings on Glad-

stone avenue, 40 x 20 feet and 30 x IS feet, for a wool

stock factory.

Several of the established factories have enlarged

their space.

The Canadian Woollens, Limited, are erecting a fac-

tory building at their Bonner-Worth plant on McDonnell

street, 114 x 56 feet, three storeys and basement, at a

cost of $40,000.

At their Auburn factory on Auburn street, 'Canadian

Woollens, Ltd., are putting up an addition to provide

additional weaving space, 140 x 70, one storey and base-

ment, at a cost of $36,000.

On McDonnell street, also, Canadian Woollens, Ltd.,

are erecting an office building, 66 ft. 4 in. x 37 ft. 6 in.,

two storeys and basement, which will cost $10,000.

The Alfred McDonald Lumber Co. are erecting a build-

ing, 50 X 50 feet, on Rink street for a box factory, to

enable them to increase their output in this line, as well

as to give more space in their planing mill and sash

and door factory.

The Canadian Chicle Co. purchased a building, 115 x 40

feet, on Rink street and are enlarging it into a three-

storey building and otherwise improving it for their

growing business at a cost of $8,000 to $10,000.

The DeLaval Co. put up a storage shed, 112 x 32 feet,

and Turner Bros, a similar building, 40 ft. x 27 ft. 6 in.

The Peterborough Cereal Co. completed ten concrete

elevators and the enlargement of their cereal mill, by

adding a storey on the mill and additipns, begun last

year.

Kitchener Keeps on Growing

KITCHENER.—The year 1919 has been one of very

marked industrial activity and expansion in Kitch-

ener. Quite the most important accession to new in-

dustries is the Ames-Holden-McCready System, who are

erecting a million dollar automobile tire plant here and

expect to be turning out tires early in the new year.

The A.-H.-'M. people are also building a large factory

for manxrfacture of felt footwear and commercial felts.

It is expected to be turning out finished product by
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February 1 next. This felt factory and equipment is

costing about $150,000.

The Dominion Tire Company has met with uninter-
rupted success and have brought their daily output of
tires from 3,200 to 2,100. The factory is being enlarged
to double its present capacity and !by early spring the
output will te again doubled. The company is spending
about half a million dollars on expansion.

A new industry with great possibilities that has come
to Kitchener this year is the Four Wheel Drive Auto
Company, sti^rting with a capitalization of $200,000. This
is the Canadian branch of the parent company at Clin-
tonville, Wis

, and the Canadian plant will supply not
only the home demand for these trucks, tout, as well,
look after the foreign demand. A factory sit* has been
located beside the railway and building operations are
well advanced.

The Kitchener Buttons, Ltd., were obliged to add four
stories, 40 ft. x 60 ft., to their already large factory,
spending about $50,000 on enlargements. The Lang
Tanning Cop.ipany, which, near the end of last year,
embarked upon the manufacture of sole leather, in addi-
tion to their big harness leather industry, have steadily
expanded this year. Some large additions have been
made to their immense plant and "but for the difficulty
in obtaining materials and shortage of laibor, much more
would have been done. Their expenditures on new build-
ings and equipment this year will approximate $35,000.

The Pollock Manufacturing Company, makers of phono-
graprs and accessories, was recently amalgamated with
the General Phonograph Corporation of Canada, Ltd.,
and considerable expansion is already indicated. An
addition to their factory, 65 ft. by 100 ft., is nearing
completion.

The Greb Shoe Company, Ltd., makers of men's shoes,
have removed to new premises, giving them more than
double former floor apace, and they now occupy a splen-
didly built factory, 56 ft. by 100 ft., three storeys and
basement. When in full running order this company's
present daily output of 300 pairs will toe increased to a
minimum of 1,000 pairs.

The Mercliants Rutober Company felt the effects of
increased activity and added a four-storey and basement
building to their plant, giving them some $5,000 square
feet of additional floor space. Approximately $60,000
was expended on building and equipment.

A. & C. Boehmer, paper box makers, are building a
wing to their factory, which will cost about $10,000.

The Mitchell Button Company, organized only four
years ago, found it necessary to secure larger quarters
last fall and now have a modern and efficient plant,
working to capacity. They spent some $15,000 on ex-
pansions.

Among the new industries which have become estab-

lished in the past few months are Watson & Kilby,

makers of child's bootees, and the Kitchener Envelope
Company, Ltd., the latter located in the premises vacated
by the Mitchell Buttons.

The John Forsyth Company, manufacturers of fine

shirts and underwear, have opened an additional facory
in the adjoining town of Waterloo.

Baetz Brothers Furniture Company have taken two
floors of the premises formerly occupied by Star White-
wear Company, and are engaging in the manufacture
of furniture specialties. ,

The Twin City Oil Company have gone into the

manufacture of grain crushers upon a larger scale and
are also manufacturing gasoline measuring tanks, and
put up a large addition to their premises for manufac-
turing purpotes, spending about $10,000 on buildings

and machinery.

St. John's Immense Dry Dock
CT. JOHN, N. B.—St. John has experienced a fairly

good industrial year, notwithstanding the labor unrest
and other disturbing post-war conditions.

About 500 men have been actively employed through-
out tbe year in dry dock construction and in the de-
velopment of a shipbuilding, ship repair and hartoor
plant at Courtenay Bay. A breakwater 7,070 feet long
has been almost completed, and good progress has been
made on the dry dock scheme. The dry dock will be
1,150 feet long by 125 feet wide, and will be the largest
dock of its kind in the world. It is designed to accom-
modate either one large ship or two smaller vessels. The
dock area was inspected by Admiral Jellicoe on his
recent visit of ins,p€ction to the port of St. John, and he
expressed himself greatly pleased with the work that
had been done so far. The contract is being carried out
by the St. John Dry Dock and Shipbuilding Company,
who have sul'Iet the excavation to the Bedford Construc-
tion Company. A. R. Dufresne, C.E., is the chief engineer
on the work.

The Corona Company are now enlarging their building
and chocolate manufacturing plant on Union street. The
additions to building and machinery will double the

capacity of the plant.

The Atlantic Sugar Refineries have made some exten-
sive additions to their sugar storage plant the past sea-

son. It is now one of the best-equipped sugar refineries

in Canada and is turning out an excellent product. The
refinery is located on the water front and has the ad-

vantage of having an all-the-year-round connection by
water with the sugar producing islands of the West
Indies.

The Crosby Molasses Co., Ltd., recently awarded a

contract to Grant & Home for the construction of con-

crete bases for two steel molasses tanks. The contract

is about completed. The tanks will have an individual

capacity of over 250,000 gallons.

The same construction firm is rushing work on an
extensive addition to the immigration buildings at West
St. John. This work is toeing carried on jointly by the

Immigration Department, Ottawa, and the Canadian
Pacific Railway.

The Provincial Lime Company, whose plant was de-

stroyed a few months ago, have lost no time in recon-

structing their plant on more comprehensive lines. The
factory is now turning out a fine grade of lime, for

which a ready market is found.

Max Newfield has recently started the manufacture
of hosiery at St. John, and is meeting with good success.

Preparations are being made for an early resumption
of machine manufacturing at the plant of T. McAvity
& Sons, Marsh Road. During the war this company
was among the most active shell manufacturers in Can-
ada. In addition to two units of 400 x 80 ft., they have

recently erected a large building as a moulding shop.

They will make a specialty of valve manufacturing.

The cotton factories, nail works, brush factories, wood-
working and lumber mills have all been very busy during

the year. A larger number of men have gone into the

woods this Winter than for several years, so that there

is every indication of a greatly increased lumber cut.

No Labor Troubles in This City

pORT WILLIAM.—Industrially, the past year has been
a very proaperous one for Fort William. While there

were no sensational demands for local products, all in-

dustries were kept fully engaged and activities well

balanced.

One of the features worthy of comment, while the
present year has witnessed almost universal unrest
throughout the Dominion, Fort William industries were
not affected. All industrial disputes were amicably ad-
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justed as they arose and the van of production kept mov-
ing steadily.

The plant of the Canada Starch Co. has just completed
one of the best years of its history, the increasing de-
mand for their product necessitating large additions to
the plant during the past year.

The Ogilv-e Flour Milling Co. has just completed ex-
tensive additlims to its plant and have also added a unit
for the manufacture of stock foods.

The Canada Car & Foundry Co. have had a very good
year, the car department being fully engaged in the
building of new freight cars and the repairing of used
cars. Their shipbuilding department has been greatly
developed, oDginally designed for the execution of war
orders; it will remain as a permanent unit of the plant.
The latest product of the plant, the S. S. "E .D. Kingsley,"
an oil burning- freighter, destined for the West Indies
trade, is rated one of the most modern freight boats
built upon the Great Lakes. Further ship orders have
been booked, and the company contemplates the erection
of additional shipbuilding facilities at once.

All iron foundries and engineering plants have been
running to capacity, and future pros,pects are of the 'best.

The Plymouth Cordage Co. are erecting a five-storey,
fire^proof warehouse on the harbor front for the storage
and distribution of binder twine for the Western trade.

Wholesale and retail business has been very good, the
volume being as great as in any pre-war year.

In spite of high building costs the building trades have
been quite active, $500,000 being expended in school
buildings akr.e. Additions have been made to several
of the grain elevators. A $50,000 skating rink has also
been erected. A number of residences were built under
the provisions of the Federal Housing Scheme, and sev-
eral higher c'.ass residences were erected. There is still

a brisk demand for housing accommodation, and additional
homes must be erected next spring.

The relatively high prices obtained for farm produce
has given quite an impetus to the business of agriculture
and agricultural lands are in good demand. The spring
of 1020 will undoubtedly see an influx of settlers to the
agricultural lands of this district, which is especially
adapted to mixed farming, abounding in wood, good
water and fertile soil.

Since the completion of the Scott Highway, connecting
Fort William with Duluth and other American cities by
automobile route, summer tourist traffic has grown to
be quite a fei;ture in the commercial life of the city.

Labor conditions have been remarkably well balanced,
there being absolutely no unemployment, and, on the
other hand, there has been no curtailment of industrial
operations di'c to labor shortage.

As an indii-ation of the prosperity of the community,
it may be mentioned, during the recent Victory Loan
Fort William was asked for $1,300,000. Fort William
subscribed $2,050,000, thereby showing that this com-
munity is not only prosperous, but is willing to share

its prosperity with the rest of the Dominion.

Gait Factories Are Growing

GALT.—Industrial expansion to the tune of $119,420
is the record of which Gait can be justly proud.

In January, $2,400 was spent in new buildings, and
in the other months the amounts, as stated below, were
utilized: Feb., $4,350; Mar., $3,500; April, $25,000; June
to November, $30,975. From January to November,
$17,195 was spent in additions of various natures.

In addition to the above, Goldie & McCulloch laid

out $25,000 ill additions. We make this statement sep-

arately as this firm is really outside the corporation

limits.

The firms below spent the amounts herein mentioned:
Riverside Silk Mills, $50,000; The Perfect Machine Tool

Co., $20,000; and the R. McDougall Co., $40,000.

Making Tool Steel in Welland

WELLAND.—The only new industry which is

established in this city in the past year is the Dillon
Crucible Alloys, Limited, which is already doing a very
considerable business in making alloy and a high grade
steel for tool steel. The company is employing at present
sixty hands and the prospects for increased business are
exceedingly bright.

There havs been no additions to existing factories here,
and all of thtm are progressing favorably.

Hamilton's Big String of 32

TTAMILTON.—Hamilton has enjoyed a year of unpre-
-ilcedented success in the securing of new industries
and may well look forward with confidence to the future
prosperity of the city. Since the beginning of 1919 no
fewer than 32 industrial concerns have decided to locate
their plants here, and while a few of the smaller ones
are already in operation, the larger ones have not yet
had time to complete their building operations, so that
it will be realized that the city has not yet begun to
experience the fruits of a year of marked industrial
growth.
For the most part, the new industries are Canadian

branches of American concerns which are coming to

Canada, not only to care for and develop the Canadian
market, but also with a view to looking after their export
trade from within the Empire, there being a widespread
feeling among the manufacturers of the United States
that a high {.referential tariff within the Empire is sure
to came in tht immediate future, and that they will then
not be in a position to compete with Canadian manufac-
turers for the coveted British trade unless they have had
the foresight to establish Canadian branches. While
many American manufacturers have already made tha
plunge, there is no doubt but that scores of others are
deterred only by unsettled labor and other conditions '

from doing likewise. This condition applies not only to
Canada, but to the entire continent, if not the whole
world. It is not at all surprising that the manufacturer
should adopt this attitude, more particularly when it is

a case of making an investment in what is, to ' him, a
foreign field, but there are indications that he is pre-
paring for quick action when conditions generally be-
come more settled. This optimistic prediction is borne
out by the fact that never in the history of the city's

industrial department have inquiries from American
manufacturers been more numerous than during the year
1919, while the numlber of inquiries from Britain and
other overseas countries also show a considerable in-

crease over preceding years.

While most other places have been in almost constant
turmoil during the year, Hamilton, although one of

Canada's chief manufacturing centres, and fairly strongly
twiionized, has had no strikes or labor disturbances of
any kind, and this has unquestionably been a big factor

in the city's industrial success. There are probably
many reasons for this comparative labor rest. Some may
ascribe it to the fact that labor is largely represented in

the Hamilton City Council, thus giving the workingman
confidence in the government of the city. Others say
it is due to the fact that in Hamilton a majority of the

workingmen own their own homes, and, having a stake

in the community, they hesitate to do anything that
would militate against the welfare of themselves in

particular and the community in general; but in my
opinion it is because Hamilton manufacturers have
shown the good sense to take their employees into their

confidence and evince an interest in their welfare, not
only in the shops, but also in their hours of rest and
recreation.

Among the larger industries that icKiated in Hamilton
diuring the year, but of which the city is not yet feeling

the benefit are: Firestone Tire & Rubber Co., Akron,
Ohio; Hoover Suction Sweeper Co., Canton, Ohio; Quaker
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City Chemical Co., Philadelphia, Pa.; Gerrard Wire Tire
Co., New Ycrk; Carr Fastener Co., Cambridge, Mass.;
Canadian OaTbonate Co., Montreal, Que.; Norton Co.,

Worcester, Mass.; and Porritts & Spencer, Bury, Eng-
land. When the plants of these companies are completed
they will represent an invested capital running into mil-

lions, and will give eimployment to upwards of 4,000
people, so that unless something unforeseen happens there

is no cause to worry about Hamilton's prosperity for

some time to come.

Sherbrooke Aiming at 50,000.

C HERBROOKE.—Sherbrooke, Quebec, records an in-

^ crease in the industrial line. The Canadian Connecti-
cut Cotton Mills are duplicating their actual plant and
the new addition will cost a million; Julius Kayser
are erecting a four-storey plant at an expense of $500,-

000; Cluett-Peabody (shirts and collars) have pur-
chased a planit formerly owned by a shoe factory and
will employ at least 300 hands.

Sheribrooke has inaugurated a great paving plan, which
will stand for five years, during which period all our
main thoroughfares will be permanently paved; a mile
And a half of highway is now paved according to the
latest modem methods.
Our Street Railway Co. is building a mile and a half

of railway and has doubled its tracking system to a cer-

tain extent. A company is established to erect a model
city; the capital is $500,000, and the construction will

begin next spring, 1920. The future of Sherbrooke is a
promJising one and with its civic developments, our city

should attain a population of 50,000 in a few years.

A gang of seven men that took refuge in a compart-
ment of the hold of the Ward Line S. S. Guantanamo in

Brooklyn recently to escape from ammonia fumes coming
from a tank, the head of which had blown out, were
rescued through the quick wit of another gang engaged
on a job of welding. The welders were at work on a

barge alongside the same pier when the news of the

accident reached them. The seven men were part of a
crew of twenty-five engaged on the repair of a condenser.
Under too grreat pressure, an ammonia tank in the engine
room gave way, flooding the room in which the men were
working. All of the men were able to scramble to
safety to the hatchways and upper deck.

Cut off frtm exit, the seven retreated to a compart-
ment far down in the hold, from which they signalled
their location by rapping loudly on the plates with their

hammers. Their predicament was grave, as the fumes
of ammonia, filtering through the crevices, slowly fillsd

the room ana made breathing more and more difficult.

The welders rose to the situation by cutting a hole

through the compartment where the men were imprisoned
and thrusting down a compressed oxygen pipe line used
on their new job. This not only served to blow away the

ammonia fumes from the men, but supplied them with
comparativelj fresh air to breathe for the period of a

half hour. Meantime the fire department had been called

and Battalion Chief James Heffernan and his chauffeur,

Martin J. McNamara, who tied vinegar soaked handker-

chiefs over their faces, were lowered into the hold by the

welders.

They opened the compartment door and after three

trips got all seven men to safety, though the latter were

all ternporarily blinded from the effects of tha fumes
and were so weak that they could hardly stand. The
heroism of the firemen and the resourcefulness of the

welders were the subject of considerable com.^nent in the

press.

THEY do tell now that our silver money is getting almost

worth more than its face value. That may be so in theory,

but when the grocer and the butcher get through with

you we can't see wherein the 30-cent standard has been

departed from.

THE Ontario Government is advertising for an engineer.

Quite a change from the good old days when a man had
to be a good Grit or Tory first and some sort of an
engineer after that.

THE MARK RUNS RIGHT ALONG BEHIND

joiAi h^emf-

The American dollar is still in tiie lead, and £oinff strons, but the Canadian doHar is second in the race. The pound and
the franc are losing more arronnd. Some financial experts say that the Argentine "lira" and the Spanish "peseta" are really

abore par. but that doesn't enter Terr much into Canada's financial calculations.
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GENERAL MOTORS GOING INTO
BUSINESS IN A VERY LARGE WAY

THE growing importance of the
automobile industry in Canada is

reflected in the new manufactur-
ing facilities which have become avail-
able recently. Many new factories are
being rushed to completion, and a num-
ber of others are on a production basis.

The plant of Canadian Products Ltd.,
Division of General Motors Ltd., Can-
ada, is one of the latest to be built for
the Canadian automotive trade, and in
attention to general design and detail it

displays constructive thought of a very
high order.

Provision for expansion has been taken
care of in the purchase of about ninety
acres of plant site, ami the layout of
the buildings now erected and their lo-
cation is such as to permit of extension
when necessary.

The present buildings are two in num-
ber, each 160 feet wide by 600 feet long
and one storey in height. Saw-tooth
roof constrjction is employed, steel, roof
trusses and gypsum roofing being used.
The gypsum roof is pored in situ and
makes a very light and durable con-
struction, a material saving in steel re-
sulting from its use.

The two buildings are laid out for a
total of about 1,100 separate machines,
for the dri\'ing of which approximately
one thousand motors of varying . horse-
power will be required. Group drive has
been eliminated wherever possible. The
electrical equipment for the motors is

of the remote control type, and direct-
connected motors are used with very few
exceptions. t

Two lines of track serve the buildings,
lojidine docks having been constructed
alongside. These docks are of ample
width for trucks and will be larpely used
for the shop transportation system, done
by means of electric shop trucks. For
the affording of passage between the
two buildings across the tracks lift

bridges will be installed. These bridfros

will lift to sufficient height to permit
of the shunting cars underneath them.
Large locker rooms are provided in

both buildings for employees, and lava-
tory accommodation is provided in the
saw-tooth roofs, access being given by
spiral stairs.

Each building is a complete unit by
itself with separate entrances and
separate time-recording features. Elec-
trically-operated time clocks will be
used.

The first building will be devoted en-

tirely to the manufacture of automobile
engines, four different types being made,
two types of Chevrolet motors, one
Buick and one type of Oakland motor.
The front portion of this building is

given over to executive offices, account-
ing and other departments connected
with the management of the business.

The motors will be manufactured com-

plete from the machining to the final

testing on the test floor. In the other

plant, front and rear axles will be made,
together wth automobile transmissions.

The machine-too! equipment installed

will be of the character demanded by
this work ar.d that of the tool-room
which is located immediately in the rear
of the engineering offices at the front
of the building.

The heat-treating plant is located at
the rear of this unit and comprises four
double annealing furnaces, one forge
furnace, and four lead pot furnaces. An
electrical heat-treating furnace will also
be installed. All temperature control
>vill be done by means of a complete
pyrometer system.

The buildings are heated by an iso-
lated power plant which also serves as
a substation for the supply of 550-volt
power and lighting circuits. Two Wickes
vertical water-tube boilers are installed,

each of 300 horsepower. They are
equipped with Jones stokers, two being
provided for each boiler. Forced draft
is employed.

A 10-inch overhead steam main de-
livers the steam for heating to the var-
ious offices and the condensate is return-
ed through a 5-inch underground line

to the vacuum pump in the power plant.
A 6-inch air compressor line is also car-
ried on the same structural framework,
supporting the steam line, and compress-
ed air" will be supplied by a 12%, 20 by
1'4 in. Canadian Ingersoll-Rand compres-
sor.

A Cochrane heater forms part of the

power plant equipment.

In all about 45,000 square feet of ra-
di.ition is installed, not including about
1,600 lineal feet of 2-in. header and
about 300 feet of 5-in. header. The ra-

diation is installed along the exterior
walls and in the saw-teeth of the roof.

The Dunham system is used.

Hydro-electric power will be used for
plant operation, the transformers being
located outside the building and reduc-
ing the voltage from 13,200 down to

550. A Canadian General Electric

switchboard forms part of the power
plant equipment and controls the var-
ious plant feeders.

An extensive landscai^e scheme will

be developed and dormitories are now
being built for the aceommodatioti of the
employees. Later, other accommoda-
tion will be developed. A cafeteria is

also being erected.

Difficulty has been encountered in the

securing of delivery of equipment, and
it is estimated that several months will

ellipse before production will reach 100
per cent. Production on f.bout a 10 per
cent, basis is now being carried on in

the motor department, and by the end

of February it should reach a figure of
75 per cent.

Personnel

Mr. Howard E. Blood is general man-
ager of the Canadian products; Mr,
Davidson is chief designing engineer;

Mr. Chas. Ri;;h is master mechanic; Mr.
Deets is production manager; Mr. Don-
ovan, comptroller; Mr. T. Miller, axle
pUint superintendent Mr. Cunningham,
motor plant superintendent; John Knapp,
purchasing agent: A. K. May, works
engineer; J. Gold, assistant works en-

gineer; Mr. Bessie, tool engineer, and
Mr. Suttle, standards engineer.

AND SHE'S VERY RESERVED, TOO
A young Brantford school-ma'am

boarder was a stout, jolly girl and
rather broad from rear view. She had
kindly consented to look after nine-year-

old Jack, while his mother took a
month's holidays. Of course. Jack had
to be spanked occasionally, and the

teacher was quite equal to the task. Jack
didn't mind it when he had his "knick-

ers" on, but somotimes the only pants
he was allowed to wear was the pair

that Nature gave him.

One day she turned him over the knee,

and as she applied the shingle, he re-

marked: "0-o-h gee! Miss Blank,

spank easy, it stings awful on the bare,

bare place."

"It will do you good," said the teacher,

as she paused a moment; "it will make
the bare place groiw."

"Gee! iMiss Blank," said Jack, "you
must la-goit a lot of sipaniking when you
was small."

And pQor Jack couldn't uftderstand

why .she smacked him harder.

NEW USE FOR AIRPLANE ENGINE
That the airplane enigine is not above

ordinary hiUTndrum work is shown by the
fact that one has recently -been installed

in a London factory as a steind-by ipower
unit. lit bums gas instead of petrol

and the cooling wiater is circulated

through a common casit iron radiator. It

is an eight-tcylinder engine, siunplUs from
the war, and at the aerial rate of living

would develop 200 horsepower, tout 'has

been rated at 75 horsepower on earth to

give it a reasonable length of life.

'One of the curious suggestions made
in the Southwest for the saving of wfheat

at harvest is the use of vacuum cleaners

of sipecial size and construotion. The
idea is that machines of the proper con-

struction could be run over the fields and
gather up the loose heads of wheat where
grassbappers have eaten the stalks. In
some cases 50 per cent, of the heads
were lying o nthe ground as tihe result

of this insect's activity. Soone farm-
ers used close toothed rakes with more
or less succes. Others mowed the wheat
and raked it up. It is possible the "va-
cuum" harvester is on the way.
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THE MAKING
OF THE

OVERLAND
FOUR

The building of auto-

mobiles requires special

tools and fixtures, in

order to obtain maxi-
mum production.

A YEAR ago, wondering wihat to d» with a plant
equipped specially for the turning out of aeroplane
motors—now, production already secured, and work-

ing upward to an objective of fifty cars per day. One year
ago not a source of employment except for a few factory
executives—to day, a payroll of 1,200, with a fifth of

them returned men, and the prospects of many more being
taken on.

SiTsh. in brief, is the 1919 hisrtory of the WiMys-Overland
plant on the Weston Road, Toronto. The close of the

Wir left this company, in common w^th many others, with
a big problem to look after. Great organizations had been
(built up to produce munitions, and they had done it suc-

cessfully. The Weston Road plant had been tuned up to
turn out aeroplane engines—the Sunbeam Arab type—^and

they haH done remarkably well in a job that was perhaps,
from n mechanical and engineering point of view, one of

the most baffling of the war.

The plant m it stands to-day is a tribute to Canadian

couruf^c and initiative to Canadian engiineerin^ skill, and

to tnc unboiinded faith which our oapitains of industry

have in the future of tliis country and of the countries to

v.hich they hope to export.

The o^^her plant concerned in this company. The Machine
and Svampincc Coimipiny, Limited, has a similar inspiring

talc Stamping work in connection with the munition

business of the Russell Motor Car Company, together with

the manufacture of bicycle chains and spark plugs, formed
the n).T.jority of th<!ir business.

It was only during- the early part of this year that they

deiinitsly decided to m.mufacture the transmission portion

of this Model 1 car, yet in that short tijme they have gath-

ered together the bast of equipment and help, and have

now reached a production basis. Having mentioned the

histoiy of the paist performance, let us proceed with prev
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FIG. 1—ASSEMBLING THE CHASSIS. FIG. 2—A PARTIALLY ASSEMBLED CAR.

ent aocotnplishments, describing the actual operations in

the making: of the new car.

To brirgr before our mind's eye a view of the general
appearance of the oar, let uis refer to the illustration,

forming a portion of the heading of this article, which
illustrates the first Overland Four produced in Canada. It

is worthy of note, that seated in the oar are four execu-
tive.? of the concern. Mr. T. A. Russell, presddeTit and
gf.neval mana.srer, is at the wheel; Mr. J. G. Perrin, assist-

ant gener.^il manager, sits beside him, while Mr. J. F. Mac-
kay, secretary iind treasurer, sits at the Irft hand side of
the car, at thr; rear; and Mr. W. A. Dover, sales TnlaT»ag?er,

is seatf'r' at his side.

The Assembling of the Chassis

No doubt everyone is Vvell awiare that the first step in

the assembly of an automobile is the assembling of the
chassis, so let us study closely Fig. 1, in order that we
can discuss one of the car's big features.

Here we see the workman riveting together the various
members of the chassis, or framework, as some prefer to
call it. If you are at all familiafr with oars you will note
the peculiar shape of these frames, as this form of chassis
is only to be found on .=uch type of car.

It i=! made in this manner to accommodate the three-

point cantilever springs whi^-h are perhaps the main fea-

ture of the ortire car. This rnnovation is claimed to

create a riding buoyancy never possible before with a car
of like weight. The springs spoken of will show up clear-

ly in a later view. Referring once more to the photo, it

will be noticed that these framies are assembled on a spec-

ial jig, with levers at the side which tighten the frame-
work by means of cam-shaped bodies. The riveting is ac-

contplished '\ith the aid of a igun manufactured by the
Tnor Tool C-Timpany.

Iiiimediatoly the framework has been asseonbled it goes

through the following sequence of operations:

The S'prinjTi: are now placed in position on framework.
The various braces, front axle, bumper brackets, battery

pan and front yoke, are also assemlbled during the next
step in the preparing of the complete chassis.

After this has been accomiplished, the rear axle is as-

soinibied. Next the engine pans are assemlbled, also the

engine itself is placed on the chassis. The sitarting crank
hole is reamed out, and the starting crank shaft assembled
in place.

The Painting Department
The parri'.illy completed chassis now passes along rails,

on a specially constructed carrying truck to the painting
department, where the frame is painted black, and the en-
gine grey, by means of an Aeron spray gun.

Tliey now pass through a long drying oven, oominig out
at the o'Jier ond baked sufficieiitly to allow immediate
work on the further .stages of assembly. This journey
through the ovans takes approximately one hour. The
complete drying conve.yor is driven from a 5-H.P. West-
irghoase motor, the speed of the earner chain being re-

duced by means of gears connected direct to the motor.

Further Stages of Assembly
After cnminc out of the drying ovens the various por-

i'ons of the chassis are thoroughly oiled and greased.
Grease cups are placed in position, wheels with tires at-

tached ar« assembled, and running boards are attached.
A gooii idea of how the car looks at this stage is seen

^T >m Fi». 2. At this point we wish to call attention once
more to the three-point cantilever spring and the rear
one showing to splendid advantage.
By the use of these springs, one at the front and one ait

the rear, the spring base is increased SO inches, and as the
chassis has a wheelbase of 100 inches, this makes the
spring base 130 inches, which is a feature of design found
only in this type of car.

In order to ma(ke clear the class of work being accom-
plished by the two firms concerned in the manufacture of
this car it might be mentioned that the Machine and
stamping Company, Limited, manufactures and assem-

A GE.MKKAL mRU'S-EYE VIEW Ol'' IHE WILLVb-OVEKLAND PLANT.
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FIG. 8—MILUNG BOTH ENDS OF FRONT AXLE AT ONE TIME. FIG. 4—DRILLING. REAMING AND FACING FRONT A\i E

hies the trRRsmiission, wMle the WiHys-Overland plant

Tmake thr- rest of the power plant—and the remainder of

the car, with the exception of about 20 per cent. In other

words, at present this is an 80 per cent. made-in-Canada

car with 20 per cent, purchased elsewhere. It is, however,

the hope of those interested soon to be able to say that it is

a 100 per cent. made-in-Canada product. Having pointed

out these facts, let us leave the chassis in its partially as-

sembled stage and consider various operations to other

portions, individually.

The Front Axle
The front axle is made of I-beam section, drop foTg«d

in one piece, and passes through many various interesting

operations. Before passing into the miaohine shop, how-
ever, each axle is carefully straightened on a machine for

FIG. 5—MILLING T

this purpose. As readers will readily imderstand it is only
possible for us to illustrate a few of the different opera-
tions on the various parts, so we will show only two of the
steps in the manufacture of the axle.

The first of these operations (see Fig. 3) illustrates a
very interesitinig fixture on an Espen-iLniicas horizontal
miller. Here we see both ends of the front axle being ma-
chined at the same time by means of eight cutters. A
machine of tMs nature equipped as shown means steady
production, which is so essential where a certain daily out-
put is ab!io!ute!y necessary.
The operation sbown at Fig. 4 is that at drilling and

facing the different holes in the front ajde. This opera-
tion is performed on a Foote-Burt four-spindle drill. By
careful atudy of this picture the design of the jig can be
clearly noted. The axles are gauged from vee blocks.

which come in from each end, at a uniform speed, operated
from a handle at the end of the jig, but which is not
shoTn on the photograph.
After all operations on the front axle have been per-

formed, they are forwarded to the front axle assembling
department, where on sipecial stands made for the pur-
pose the workmen assemble siteering knuckles and various
other parts to the axle.

The Cylinders

To describe, operation by operation, the work on the

cylinder blocks would prove too intricate, and take up too

much space to suit the purpose of sudh an article as this,

so again we will consider only certain interesting opera-
tions.

Xt Fig. 5 we illustrate the operation of miilling the fly-

wheel end of the block on a Kempsmith Miller. These
blocks are placed on a special jig plate and are then

clamped in position as shown. Of course, they are gauged
from a positive point, as one can readily understand.

Other milling operations of like nature are performed on
millers of both the vertical and horizontal type. In every
case the block is igauged from tlie same gauge point, so

that no error can result and the work is interchangeaible,

which is a very necessary point to ibe considered.

FIG. «—A SPECIAL EIGHT-SPINDLE CYLINDER BORING
MACHINE AT WORK.
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Another very interesting operation is that of boring
and rHaromo: tne four cylinders. This work is accomplish-
ed on a special eight-spindle machine made for the pur
pose hy the Defiance Machdne Co., and is illustrated in
r ig. o.

ms is the only maehine of its kind in Canada and is
well worth considering in detail. The four spindles to the
left of th^ picture perform the function of rough boring
the cyjmders, whik the four at the right of photo ream
outt the rough bored surfaces. The main machine of the
table revolves, 90 degrees at a time. The reason for this
IS apparent, viz., that while the machine is rough boring
and reaming fr.vo cylinder blocks the operator is unloading
and loadmg at the other two sitatioms on the table It is
in installations of this kind that we see the benefit of
special machines for s(pecial purposes.
Another s.inglc pu-rpose machine is illiuistoated at Fig. 7

and 8. Ilere we show a Bausb three-way horizontaj drill

FIG. 10—THE REVOLVING JIG USED IN CONJUNCTION WTTHTHE MACHINE SHOWT^ AT FIG 9.
^^

PIG. 9—TAPPING BOTH TOP AND BOTTOM OF CYUINDFRBLOCKS. 38 HOLES ABE TAPPED AT raiSOpfRiSoN

at work on the cylinder block. Foitty-seven hioles are drill-
ed at one time in this machine. The view, F(iig 7 depicts
the back view of the drills about to enter th^r' busihes
While Fig. g illustrates the fronit view of machine show-
ing the drills coming in from either side.
The cylinder block itself is mounted on a jig block which

slides out and in on the -portion marked A on photograph.
It IS hardly necesisary to state ithat prodiuctiion, coupled
w,th mterchanigeaWMty, is a big point in this machine's
favc.

Another Interesting Installation
Our next view at Fig. 9 is still another argument in

favor of sipecial equipment. In this case we have two

Naibco drills, used for tapping in this particular operation,
airanged oidie by side and connected up by means of a s«t
01 rails.

At this openatton the block is tapped both top and bot-
tom, twenty-four holes in one case and 14 holes in the
otier._ In conjunction with these drill®, there is a arpecdal
rc>v<<h"ing j;g wh,ich we illuis.trate by itself at Fig. 10. The
action of these two operations is self-apparent. One set
of holes are first tapped, then the carriage with four
groovml wheek, which forms a part of the jig, is pushed
alonig the I'oils between the two machines. The jig is now
revolved 180 degrees by means of the hand-wheel A
shown at Fig. 10. This controls an indexing attachment
owernted ';hroTigh a worm and worm wheel, that can be
cleany noticed on the photograph. The other details are
so self-apparent that no further comment on these photo-
graphs K necossiary.

As slated before, theie are other innumerable opera-
tions on the cylinder block which we cann-ot enter into
but at least we have abxiwn some interestirjg steps in dits
progi-ess to completion, so, taking it for granted that all
the remaining machining parts haw been accomplished on
tnis portion, let us consider other parts of the ear

Other Engine Parts

other operations on. various portions of the engine -will
next (be considered. At Fig. 11 is shown the operation
known as finis:h igrindinig line bearing on the crankshaft.
Thus work is acoomiplJshed on a Norton grinding machine,
as are other different operations of similar nature. There
are quite a few grinding operations on the crankshaft, but
the photagraph illustrates the average style of accom-

FIGS. 7 AND 8-TWO VIEWS SHOWING THE DRILLING OF CYLINDER BLOCK OF SPECIAL BAUSH THREE-WAY DRILL.



CANADIAN MACHINERY Volume XXIII

KIG. II^KINISH GRINDING LINE BEARING ON THE
CRANKSHAFT.

plishing such work. The photo, being a close-up view,
allows one to see clearly the various details.

We notice at Fig. 12 another case of speciail equipment
used to advantage. This view depicts a Becker double
spindle vertical miller, arranged with a revolving, contin-

uous milling fixture. This fixture is designed to take care
of 18 eonneeting rods, the sipindles being equipped with
cutters of proper design to mill both ends of the rod at
once. As stated previously, the fixture is continuous in

its actio.':, ihe operator loading and unlioading at the var-

ious stations, while the machine keeps on producing. At-
tention is called to the rack to the extreane right of photo-
graph, '.rhis is simply a double^sided >stand on four wheels
with wooden pins on which the operator places the finish-

ed rods, that is, finished as far as his operation is con-
cerned.

It is small details, such as this method of handling the

rods after each operation, tha t help to speed up the work
throughout the plant.

Of course, this step is merely a start of the many other

stages in the connecting rods' joiimey; for they must be

drilled, reamed, tapped, etc., etc., before arriving at the

fmi'Sihed stage. Lack of space prevents us entering into

greater detail, but suffice it to say that in every Case

special jigs and fixtures form a part of each operation.

At rig. 1? is shown a Foote-Burt four-sipindle drill at

work on the e>haust manifold, the operation in this case

boiny drilling and facing the four holes shown. This

photo shows up the details so clearly that we feel no com-
ment IS necessary.

FIG. 13—DRILLING AND FACING FOUR HOLES IN THE
EXHAUST MANIFOLD.

Work on the Transmission
We often hear the sayirg that a change is as good as a

rest, so suppose we now consider for a short time the work
beinjr performed on the tiansmission parts at the Machine
and Stomping Comnpany, Limited.

FIG. 15—BROACHING SIX KEYWAYS ON TRANSMISSION GEARS.

iigftin we must confess that it is impossible to enter in-

to as deep detail as we would like, for one could prepare
a regular volume on the making of a car of this nature,

but before oomimenting on any further photoarraphs, we
will discuss two operations w'hich are not here illustrated.

FIG. 12- -MILLING 18 CONNECTING RODS ON A CONTINUOUS
MILLING FIXTURE.

FIG. 14—MILUNG INTERNAL BOSSES O'S THE TRANSMISSION
CASE.
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The first of these is the lathe work performed on the
case itself. These operations are done on Potter and
Johnson automatic lathes, the work being held in special
cluucks. Another oiperation of interest is that of milling
the pedal shaft boxes on a Garvin duplex miller. Two cut-
ters perform this work, one on each side of the gear case,
tha result being a quick, accurate job, with all parts in-
terchangeable.

Referring now to Fig. 14, we see a very clever fixture
on a lirawn & Sharpe vertical miller, designed to mill two
bo«^sesi inside the transmission case.

This internal milling fixture is driven direct from
the main spindle of the machine, ibeing fastened in the
manner shown. The two cutters, A and B, accomplish the
facing of the internal bosses, the case being fed uip into
the f ijctui-e.

Broaching six splines, or keyways, on the transmission
gears forms the subject of Fig. 15. This work is done on
a Lapointe broaching machine and in the photograph
shown the broa«h is just about to enter the work. To fur-

FIG. 16 ROUGHING AND FINISHING UNIVERSAL BALL JOINT.

ther illuatrate the type of broach used we have set one at
the side of the other where its general proportions can
readily be ascertained. The work itself is shown separ-

{itoly on top at A. A good stream of sipecial lubricant is

plnyinig on these gears at all times, as the steel is of very
hig-h order.

At Fig. 16 We illustrate the roughing and facing opera-
tion of the universal ball joint, the work being performed
on a Warner & Swasey turret lathe. This work is accom-
plished in one operation, ami the tooling is; shown quite

cloarly.

Last, Ibdt important as any other operation in this plant,

we show at Pig. 17 the machining of the universal ball

joint sockett.

First this piece is bored, then the radius is rough turned,

after which it is finished by means of a specially con-

g

FIG. 18—THE POWER PLANT AS IT LOOKS FROM THE
DISTRIBUTOR SIDE.

strijcted tool and iguide. lit is this tood that is in opera-
tion in th'j photograph.

Briefly its action is as follows: The portion A presses
against the guide B. The crosis slide operates this gruide

at the proper speed, which in turn pushes the plunger A
in at a predetermined rate. On this plunger are cut a
numiber of teeth w*hich mesh with a quadrant, C, a portion
of the teeth being clearly noticed in the photograph. To
this quadrant is attached the radius turning tool.

The action is now easily followed out. The plunger mov-
inig in rocks the quadrant, which moves the turning tool at
the correct radius.

The saddle in the meantime has been feeding in at pro-
per speed, which oomlbination of movements accomplishes
the opei'ation.

Bpfore leaving the subject of this plant, it might not
be amiss to mention the splendid tool equipment they pos-
sess, the well-laid-out tool room and inspection depart-
mont, in fact, all the vital points which ,go to make up a
succcsisful organization.

We will perhaps, at a later date, go further into the
details of the inspection system adopted hy this company,
enough to say for the present that no jig is allowed to be
used in the factory without undergoing a thorough test in
thi.s inspection department. We will leave the transmis-
sion case at this point, taking it for granted that it has
passed through its various stages and finally been assem-
bled and shipped out to the plant of the Willys-Overland,
there in turn to be assembled to make up the complete
power plant of the car. At this point a glance at Fig. 18
would be a good idea, as we then can figure about how
the power plant would appear from the distributor side.

FIG. 17. MACHINING THE UNIVERSAL BALL JOINT
SOCKET.

FIG. 19- -A VIEW SHOWING THE BLOCK TEST STAND, WITH
ENGINE IN POSITION.
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FIG. 21- -TURNING FOUR INNER BRAKE BANDS AT A TIME
ON A PRENTTCE LATHE.

Now that we have arrived back at the plant, let us follow

the engine from this point on.

Testing of Engines

After assembly all engines are carefully iblock tested.

To fet soane idea of these block test stands •we dlhistrate

an en^iine during test at Fig. IS. At the side of eadh

testing stand is a huge switchboard on which is installed

al' necessary equipoment to show just how the engine is

performing. The engine is first siet in motion Iby the "mo-

tor shown to the right of the picture, then the cat'buretor

is properly adjusted until the engine is firing properly,

after which the motor switch is shut off. The engine now
runs on its own power. The revolutions per minute, mile-

age, battery, etc., all show clearly on the switchljoard.

The main switch is next placed on load position and

the control button pressed. The engine is now rwminig on

what is known as grid resistance. The toad is of course

varied 'o test the engine tlwroug^My and a record made of

its perfomnance.

Should any defect occur, it is taken to a special revolv-

ing dis-assiembly stand, where the trouble is remedied.

This stand is revol-vied in such a way that the operator is

ahvaj'a working in a comfortable posiition', irresipective of

the location of the trouble in the engine.

After leaving the testing derpairtment and having ibeen

certified as O.K., it is ready for assembly to the chassis.

FIG. 20—CUTTING EIGHT CAM GEARS AT ONE TIME ON A
GOULD & BBERHARDT GEAR SHAPER.

Other Interesting Operations
We will now consider a few more miscellaneous oper-

ations on the car, after which we will proceed with its fur-

ther stages of m.aniufacture.

Fig. 20 illnstrates the cutting of the cam gear on a

Gould and Bberhardt gear cutter. Bight blanks are mount-

ed on the spindle at one time as shown, the hob or cutter

going rigiht down ibhe line. It is hardly necessary to com-

ment further on this photogra/plh as the details are so

clear.

FIG. 22—HOBBING THE SPLINE END OF PROPELLOR SHAFT. FIG, 23—BORING AND FACING REAR AXLE HOUSING.
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Turning four inner brake bands on a Prentice lathe is

illustrated at Fig. 21. By means of a special quadruple
tool holder, this work is very easily accomplished. The
work itself is lield on a mandrel made specially for tihe

purpose. Here is a case where by a little ingenuity pro-
duction was increased to a considerable extent and well

repaid the cost of special tooling.

Another bobbing job of a different nature is shown at
Fig. 22. This operation is known ais hobbdnig the stplinie

end of propeller shaft, and is accamplisbed on a Barber
& Coleman gear cutter.

The next photograph. Fig. 23, illustrates the borinjg and
facing operations on the rear axle housing, the work be-

ing performed on a Gisholt turret lathe. As this style of
work is somewhat along the usoiial line of machline shop
practice we leave the reader to study the photograiph at
his leisure.

The Layout of Operations

It mi-ght be interesting to call attention to the system of

arranging the variouis operations. At one portion of the
main floor is arranged the different work on the cylinder

block and cylinder head. Mathew gravity conveyors run
between the various machines eng^iged on this work. Which
naturally speeds up the handling of the product. For other
methods of handlinig, various style trucks are used, includ-

ing the well-known line of Cowan Transveyors.
At another portion on this floor the various operations

on the flywheels are performed, Mathew gravity convey-
ors again being used at the sides of machineis to aid in

the liandling of the work.
Across from this department on the same floor the var-

ious operations, on propeller shaft, back axles, crank
shiafbs, cam shafts, etc., etc., are accomplished. On the
same floor level, but in another department, the assemb-
ling and testing of engines takes place, the various store-

rooms for these different parts being placed in the very
best position for easy access.
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FIG. 2i- A SECTION OF TOOL ROOM, SHOWING INSTALLATION

OF SMALL LATHES AND MILLER.

The front axle asseimbly and rear axle asrsem!bly are in

a different depaitmient, but also on the saone floor level.

The Heat Treating Department
The has^t traating* department is also located on this

main floor, and more than ipaissing nuefntion should T>e

made regrarding' this most important ^portion of the organ-
ization. This department is well equipped with American
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TECHNICAL DESCRIPTION OF THE CAR
For readers familiar with mechanical details we publish

this brief description. Our object in thus separating the
mechanical data, is in order to a.low the general reader to
continue the main article without entering into confusing
details.

There is one radical departure from general engineering
practice which dominates the new Overland. This is the
method of spring suspension. Mounted on a wheelbase of
100 inches, the springs are so arranged that the distance
between the spring supports is 130 inches. This suspen-
sion, which is virtually a cantilever system, projects ahead
of the front axle and behind the rear axle, giving an over-
hang of 15 inches beyond the axles at each end.

This combination of short wheelbase and overhanging
springs has enabled the production of a car which weighs
less than 2,000 lbs., while giving maximum room for occu-
pants.

Simplicity is an outstanding feature of the chassis. A
unit power plant, a propeller shaft enclosed in a torque
tube, and a three-quarter floating rear axle enclosed in a
two-part malleable iron housing complete the driving parts.

The frame has parallel side members with very heavily
reinforced end pieces to take care of the strains and
stresses imposed by the spring suspension. There are no
cross-pieces between the rear end of the frame and the
engine support, consequently the result is a flexible struc-
ture rather than a rigid one. In fact, the chassis suspen-
sion is practically a three-point arrangement. There is

but one shackle on the entire car, at the left rear spring.
All other points of spring suspension are fixed.

The engine is of L-head type with detachable cylinder
head. Cylinders and crankcase are cast integrally. Crank-
shaft bearings are die-case babbitt, and are reamed to size

during the manufacturing process. The bearing caps are
shimmed for adjustment.

The flywheel is a semi-steel casting, machined all over
and marked for ignition timing. It is drilled for balance
after .assembly to the crankshaft. The flywheel teeth act

as oil carriers for the lubricating system, as well as for
the engagement of the starting motor.

Helical timing gears drive the camshaft and generator.
The gears are located at the front of the crankcase in a
separate housing.

The camshaft is drop-forged with integral cams. It is

mounted on three bearings. The front bearing is die-

cast, and the other two are out of bronze. The valves are
operated through mushroom tappets and cast iron guides
which are integral with the crankcase.

Means have been taken to insure the flow of an ample
supply of water through the thermo-siphon system. The
jackets are large, and the radiator is of cellular type with
non-corrosive sheet brass tubes made of an alloy of

copper and zinc. The radiator shell is a pressed steel

one-piece unit, and a fan shroud on the back of the ra-

diator further assists cooling. The fan is a four-blade,
steel stamping, belt driven with an adjustment provided
through the fan lock-shaft bolt. The fan-belt is located
in front of the fan, thus permitting the bolt to clear the
timing gear case readily and the fan to' be in approxi-
mately the same plane as the timing gear case, reducing
the overall length of the engine to a minimum.

Constant circulation of the oil is maintained by the
flywheel gear teeth. The oil is taken up to a reservoir
and is thrown into a strainer where it is filtered. It is

then led to the main feed pipe which runs the full length
of the cylinder block and which is connected with the
crankshaft bearings through three openings. Scoops on
the lower ends of the connecting rods splash the oil to

the cylinder walls and to the other bearings. The timing
gears are lubricated through a small hole in the end of
the main oil feed above the front main bearing. The oil

in the crankcase communicates with the clutch, gearset,
universal point, speedometer gear, lighting generator and
starting motor drive end bearing There is a float oil

level indicator on the left side of the engine.

The gasoline tank is located under the cowl, providing
a gravity feed for the fuel. The material used for the
tank is terne plate (lead coated steel). The carburetor
is a Tillotson of special design, equipped with hot air at-

tachment.

The carburetor is on the opposite side from the intake
manifold, the gases being drawn through the cylinder
blocks. The inlet manifold as well as the exhaust is cast
separately and is attached to the cylinder block by three
clamps,

Auto-Lite electrical equipment furnishes ignition, start-
ing and lighting, the generator being of four-pole type
with third brush regulation. It is mounted on the left
front side of the engine. The storage battery is 11-plate,
3-ceIl, 6-volt type rated at 80 ampere-hours. It is located
beneath the driver's seat. No battery cover is needed, as
the wooden seat lid affords both protection and ventilation.

The circuit-breaker is of Auto-Lite rectangular type
with the cut-out speed of 6 m.p.h. This is 1% m.p.h. less
than the cut-in speed, thereby avoiding frequent cutting-
in and cutting-out when travelling at very low engine-
speed. The regulator is mounted on the right gasoline
tank bracket. A current indicator, reading charge and dis-
charge, is mounted on the instrument board.

The clutch is a single plate unit of semi-steel mounted
on a splendid clutch shaft and clamped between the fly-

wheel and another iron ring by means of a spiral spring.
Between the flywheel, clutch plate and thrust ring are
interposed two moulded asbestos plates. Pressure is ap-
plied to the spring for engagement through three toggle
levers by a 300-lb. spiral spring. The entire clutch as-
sembly operates in oil, and is constructed in unit with
the engine and gearset, thus giving a completely enclosed
part.

The gearset is of practically standard construction.
Gears are of the stub-teeth type, and the main shaft is

supported at the front end by" a phosphor bronze bearing
and in the rear by an annular ball bearing. The counter-
shaft is carried in two phosphor bronze bearings, and the
reverse idler operates on a bearing of similar material.
The gears are nickel steel, the countershaft gears being
all made in one forging.

Because of the use of a torsion tube, but one universal
is needed on the propeller shaft. This is of double-yoked
and double ring type, and is drop-forged with the four
pins running in oil and enclosed in a ball and socket joint
of malleable iron.

The propeller shaft is of nickel steel, and is sunported
at the front end on a phosphor bronze bearing and at the
rear on a double row of ball bearings, taking both radial
and thrust loads.

The torsion tube is carbon steel of round tapered seam-
less tubing. The front end slides in a ball joint, and the
rear end is forced into place by hydraulic pressure and
riveted to the propeller shaft bearing carrier.

The three-quarter floating rear axle is carried in a

two-part iron housing, carrying the differential, two steel

axle tubes and two malleable iron brake supports pressed
and riveted together. The differential is a four-bevel pinion
type, located concentrically with 12 teeth in the pinion
and 24 in the gear. The differential is carried on two an-
nular ball bearings, each capable of taking end as well as
radial thrust. The drive pinion and gear are nickel steel

and are spirally cut. The pinion contains 10 teeth and
the ring gear 45 teeth, giving a reduction of 4.5 to 1.

Pressed steel channel section side bars are used in the
frame construction. The springs are secured to the frame
at the front end by bolts, and to the front axle, close to

the wheels, by eye bolts. The radius leaves act as guides
for the front axle. The rear left spring is bolted to the
frame and shackled to the brake support on the rear axle,

and the rear right spring is bolted to the frame and se-

cured to the brake support on the rear axle with an eye
bolt, thus providing the solitary spring shackle construc-
tion which is a feature of the suspension system. All

elongation of spring centres is taken cave of by this

single shackle. The car is driven through the springs, the

reason given for this being that the stresses on the axle

are taken directly at the wheel instead of at the centre,

thus permitting the use of a lighter axle and less unsprung
weight.

The shipping weight of the car is 1,825 lbs., and the

weight complete with gasoline, oil, water, tools and side

carrier with extra rim is 1,940 lbs.
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Four of the Executives Behind the "Four"

TP A. RUSSELL, president and general
* manager of Willys-Overland Lim-

ited, has been in the automobile business
for some time in Canada. Not only is

he now president of the Willys-Overland
Limited, but also of Russell Motor Car
Co., Machine & Stamping Co., and Can-
ada Cycle & Motor Co., and when the
word president is used, take it as a fact
that there is no reference to the easy-
chair, carpet-slipper variety.

Besides his many industrial activi-

ties and presiding over the destinies of
Toronto National Exhibition as presi-

dent, Mr. Russell's bent is toward farm-
ing and stock raising. He goes in for

the real thing in stock, and his farm
"Downsview" is the home of stock good
enough to bring back the first prize from
Chicago International last year and
second place at the same event this year.

Tractor plowing has also held Mr. Rus-
sell's sympathy and interest for some
time—so much so in fact that it would
have occasioned no surprise had he
turned to the making of tractors when
war contracts were over. *

Just recently he completed a tour of

the West, sizing up the situation from
the standpoint of disposing of the pro-

serve the best things in machine shop
practice and production methods.

Mr. Adams believes in the Overland
Four— he muet, because he drives one

—

a neat Sedan type. He drew attention
particularly to the manner in which ma-
terial is routed in the plant, to the in-

spection of everything entering the car
before and after assembly, and to the
efforts that were being made to elimin-

ate "chance."

Mr. Adams had much to do with carry-
ing out the large shell contracts of the

Russell Motor Car Co. The appreciation
of the munition workers of Mr. Adams'
assistance and fairness there was shown
in a most tangible way, when they were
leaving at the expiration of the con-

tracts. On that occasion he was given

a handsome grandfather's clock. It's

a fair compliment to be "presented"
when you are not leaving, but left, as

was the case then with Mr. Adams.

JG. PERRIN, assistant manager of
• Willys-Overland Limited, is an auto-

mobile man through and through. He
knows cars and knows them thoroughly.

He has designed cars of the racer type

MR. T. A. RUSSELL
peace lines, and were, he hoped, a thing
of the past now. The Canadian market
for the Overland Four is very large, and
the big problem is not in selling the pro-
duct of the factory, but in getting the
product turned out in large enough
quantities.

I7RED G. ADAMS, factory superintend-

ent, moved over to the Willys-Over-
land plant when the war contracts were
wound up at the Russell Motor plant.

Just now the neat little task facing him
is the raising of the production capacity

of the plant to fifty cars a day.

Like Mr. Perrin, Mr. Adams came into

the automobile business via the bicycle

route, in which he had a thorough train-

ing. In fact Mr. Adams has had a

training covering a broad field, secured
largely by individual effort, study, and
many worth-while opportunities to ob-

MR. J. F. MACKAY

duct of the Toronto plant. He returned

and hung out the sign, "Full speed
ahead," and that is just what has been
happening ever since.

JF. MACKAY, as business manager of

' the Toronto "Globe," gave up one of

the highest positions in Canadian news-
paper work to become associated with
the Russell Motor, and later with Wil-
lys-Overland Limited, as secretary-trea-

surer. Whether such a position as

"general negotiator" exists in connection

with the plant, we do not know, but if

such a department were to come into ex-

istence, Mr. Mackay would be elected on

the first ballot. If there is anyone in

the office who has come closer to the

men in the shop in a shorter time, we'd

like to hear of him.

Speaking of the automobile industry

in Canada, and more particularly of the

outlook for disposing of the output of

the Willys-Overland plant, Mr. Mickay
was particularly enthusiastic. The labcr

troubles at the plant he regarded simply

as part of the transition from war to MR. F. G. ADAMS

MK. J. tx. i'tiiiUN

that have successfully contested some of
the classics of the auto racing world. The
U.S. Government was quick to recognize
his worth during the war, when he was
summoned to Washington as a member
of the Aircraft Production Department.
It was in this way that he came in touch
with the aircraft division of Willys-
Overland Limited. Shortly after this,

at the suggestion of the Willys-Overland
Company, and with permission of the
U.S. Government, Mr. Perrin took charge
of the making of aircraft motors at the
Toronto plant. Before the conclusion of
the war the company was turning out
five Sunbeam-Arab airplane engines in

an eight-hour working day.

The Overland Four is largely a car de-
signed on lines worked out by Mr. Per-
rin. "There is no doubt," said Mr. Per-
rin, "about the new model being abso-
lutely certain. The car was thoroughly
tested for two years before we adopted
the final design, and we are making that
car now."
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gas fumacjcs and Rockwell furnaces of various types. It is

here that the cam shafts, etc., are decarbonized. Each
shaft is placed in separate tube, heated to 1,650 degrees F.,

then left overnight to cool.

The valve tappets are hardened by the lead bath pro-

cess, in a special holder, which acconunodates five at a

tiino. Tn this samae department is a 'blacksmith shop for

greneral work of such natiire required throughout the

plant. A very interesting installatiion in this portion of

the plant is a Beighler pyrometer, controlling, if necessary,

twenty funiaces. By this means one can tell at a glance

if the different furnaces are up to their ;proper heat.

Work Accomplished On Various Floors
ristor.3, comiiecting rods, front axles, rear axle housdng-s,

brake supports, exhaust manifold, inlet manifolds, water
elbows, inner brake bands, and other portions are made
on the second floor, while on the third floor between one
hundred and fifty to one hundred and seventy-five differ-

ent parts are made. Each ipart is followed through in pro-

per sequence, thus eliminating all unnecessary motion.

On the fourth and tap floor of the building is situiated

the tool room where all jigs, fixtures, etc., are made. This

is a department well equipi)ed in every respect, even to

the smaller mashines shown ait Pig. 24. These smiall lathes

and milleT shown alt the right of picture are Pratt and
Whiitney products and are used on very small pins, etc.,

which are often necessary for jig and fixture work.

Further Progress of the Car
Having commented on the routine of operations, let us

continue to sibudy the piartially connpleted chassis where
we left it, and follow it through to its completion. To re-

fresh our memory suppose we once more glance at Fig. 2.

^e note that up to this stage no radiator has been
placed on the ear. The placing: of this radiator is the next
step, after which the car is placed on rails, shown to the

right of Fig. 2, and passes gradually along, parts being
added as it proceeds.

Fenders, etc., are placed in iwsition, and bodies axe

lowered through a hole in upper floor onto the chassis.

Froon tliis stage the progress is very rapid. All connec-

tions are tightened up, bolts screwed into position, elec-

trical connections made and other variouis details too nium-

erous to mjenticn.

On reaching this final stage they appear as shown in

Fig. 25.

The car now being compteted, the gasoline tank is fill-

ed and ready for the road test. In a mioment of enthusdasm
the writer sivggested that he actually go with the driver

on this road testing tour, and he did—but—^well, at least,

he can write from personal experience.

The Road Test
We •went eleven mUos altogether, and over such roads

as, l>ad as our Canadian roads are, never, in my mind ait

least, existed before.

In some cases we went into holes and ruts that while

they have so far not reached China, have not far to go.

BuTOp, bump, bump, we went en. At last I vemtuied a

remark to my driver, who seemed glued to his seat, so en-

grossed was he in his task, "Won't you break the car at

this rate of going?" I enquired. "Nope," was the reply

—

"tlxey all get the same treatment." I mentally fligrured out

'how this driver's inner works were holding out under
these daily tests. One ipoint I noticed, was that in spite

of the extreme rough going, the riding was not

nearly so unpleasant as might have been expected. Had
it not been that my driver seemed to grumble if he did

not hit at least 90 per cent, of all the holes and ruts on the
road, I might have enjoyed my ride. "See this hill

ahead," sipoke up the driver. I nodded, and he continiued:

"Starting at the bottom at 5 miles per hour, we must fin-

ish at a speed of 25." Personally, I had my doubts if we
would do it, but I felt—^that, weli—^time would tell, so sat

tight and waiited for the Mil, which was really a hill and
not a mere mound. We slowed down to 5 miles per hour,

then up we went, gaining speed evenly and steadily until

FIG. 26—THIB ILLUSTRATION WILL GIVE BEADHRS A GOOD IDEA OF HOW THE CARS COME DOWN THE ASSEMBLING RAILS.
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actually 28 miles per hour reg-istered on the dial when we
reacliod the crest of the hill.

Soon we returned to the plant, none the worse for our
drive, and with my mdnd thoroughly miade up that one
position 1 would leave strictly alone was the teslJing out

of these cars. Never has it been my privilege to witness
such a thorough test.

During these tests, should any trouble develop, the car

is taken tack to the factory and the trouble remedied. As
a ^jeneral mle, however, this condition seldom happens.
A final road test is always given by the chief road insipec-

tor after the preliminary tests have been gone through.
ITntil such time as he places his O.K. on the car, it is not

considered as a comipleted article.

After completion it is sihipped in the usual manner, this

department being also well equipped with side tracks and
other shippdng facilities.

As a conicluisiion to thi.9 article we miigbt add that the

makiing of an autooniobile is a bigger proposition than

many imagine. The machine tool equipment must 'be of
the very beet, the meiehanics employed mnist be of higih

standard, and, to obtain uninterrupted production, consider-
able planning and arranging of operations must be accom-
plisihed.

Thiiis ta.ik requires executives who thoroughly under-
"^tiand the requiireiments of such a plant, and we feel safe
in saying that it is the lucky choice of these various beads
which h«8 accounted for suxih remiarkable progress.

CANADIAN MACHINERY asked these gentlemen to
state brdofly their viewpoint on their pet suibject and they
have kindly done so.

On one page of this article portraits of these men,
with their statements appear, and we cannot do bet-

tor than say "read and digest," for what they peimark is

righjt to the point.

At some future time we hope to ahow other operations
on thiis oar for the perusal of our readers.

Broaching as an Aid to Greater Production
The Third and Last of a Series on the Above-Mentioned Subject.

Interesting Examples of Set-Ups Are Given, Which Should be
Especially Valuable to Tool Designers

By FRANK H. MAYOH

IN
making up this final sieotion on broaching practise

mostly examples of set-ups will be shown, and it is

in this branch of the subject that a tool designer

may display his ingenuity; here he may decide how many
parts can be successfully handled at one time, the type

of fixture needed, means of locating, and other such

points as it is customary for a too! designer to deter-

mine. This distinction is made between broaches and
fixtures for holding the work, because in designing

broaches the designer must be largely governed by what

This makes a very substantial broaching arrangement,
and the result is very smooth, accurate work.

Mention having been made of enlarging holes in

hardened parts by the use of broaching machines, an
example showing this class of work is illustrated by Fig.

31. The work is a sliding gear, and when hardened it

naturally closes in unequally, owing to the uneven dis-

tribution of metal in Its construction. To correct the

hole and reniove these inequalities, a broach similar to

that shown below the work is drawn through it. This

^ '^^gi^

FIG. 30—METHOD OF BROACHING THREE SLOTS IN A STUD.

practical shop experience has proved commercially

practical, while fixtures, being a combination of new

elements for each job, dependence need not be so com-

pletely based on what has gone before.

An example of external broaching three slots in a

stud is shown by Fig. 30. This consists of a fixture for

holding the work, and a special broach holder to grip

three broaches. Referring to the illustration, the work

holder A is made of cast iron, and it has a hole B bored

through it; in this hole the work is placed, the end

coming against the plate C to locate it endwise; a plate

D having a square hole cut through it fits over the

square on the work; this plate also has a hole in it

which fits over pin E, thereby locating the same radially.

A hardened steel plate F backs up the broaches G as

they are drawn across the work in the position shown,

while at the opposite end the broaches are held by the

block H and screws J contained in the cap K, all of

which are attached to the threaded shank of the holder

L by screws M. In this instance, advantage is taken of

the square on the work, to prevent it from turning

iVsr/r

'n/oraea
\snr~
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FIG. 31—WORK AND BROACH FOR ENLARGING HOLE IN
HARDENED GEAR. -

is simply a smooth bar having the entering end small
enough to pass through the smallest part of the hole,

and a gradually increasing portion which opens the hole

to a size a few thousandths larger than the hole desired,

so that after the broach has passed through it will spring

back to the size required.

For broaching spiral holes having a long lead, a
suitable arrangement can be made by locating a ball

Ji^EZjL Bt/sJt/n ff

FIG. 32-ARRANGEMENT FOR SPIRAL BROACHING.
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bearing thrus; washer in a work-bushing similar to that

sho\s-n -by F;g. 32. This is so arranged that the work

will revolve as the broach is drawn through it, and con-

sists of a revolving pad A against which the work comes;

check nuts B keep this revolving pad in the bushing, and

the ball bearing takes the thrust of the cut in the usual

manner. This makes a bearing which easily revolves

under the cut, thus allowing the work to follow the angle

of the spiral.

^^ J/aU Sea rJr^ ^
FIG. 38—ME'llriOD OF SPIRAL BROACHING WHERE BROACH

•EVOLVES.

Another spiral broaching arrangement where the

broach revolves instead of the work is illustrated in

fig. 33, and consists of the following parts: A work-
holder A is held to the face-plate of the machine by
screws B; this work-holder has a slot cut across its face,

and the work being rectangular in shape is prevented
from turning thereby. Two pins C are held in place by
screws D, and these are flatted to fit slots cut in the

broach, which pins are set to conform to the angle of

spiral of the broach when they are in place in the

this illustration, two views of the work broached are

shown.
An indexing fixture used for broaching teeth in an

internal gear is shown by Fig. 34. This is held to the

face-plate of the machine, and is set off centre so the

broach will ijass through the centre hole of the machine.

Referring to the illustration, the body of the fixture A
is securely held in the face-plate of the machine by a

collar B. This has a work-holding member C held to it

by a strap D. A spring pin arrangement E locates this

member C at ten different points about the centre. The
work is held in place by a strap F and four bolts G. In

operation, the broach H is passed through the work
once and then returned to its starting point, following

which the vvork is indexed in the fixture to the next

locating holes successively until the broaching is com-

pleted. In this fixture a wedge J backs up the broach,

and this has a slight adjustment for wear, by means of

the screw K, while it is locked in position by a screw L.

FIG. 34~METHOD OF BROACHING AN INTERNAL GEAR.

holder. The broach-holder shank E has a sleeve F over

it, and this contains a ball-bearing thrust washer D in

it; a broach-bolding portion G having a head on it comes
against the ball bearing, and thus the thrust of the cut

is taken directly by this ball bearing. To hold the

broaches in position, a key H passing through a slot in

the broach it; used. In operation, as the broach is

pulled through the work, the guide pins C in the slots of

the broach cause the broach to revolve as it is drawn
through the work, and as the ball-bearing construction

at the pulling end allows it to do so, spiral keyways are

broached very nicely. At the lower left-hand corner of

FIG. 36—EXAMPLE OF BROACHING FOUR OVERLAPPING PARTS
AT ONE TIME.

For broaching large gears, a number of keyways and
other parts v/hich would require an extra-large broach,

this method will often prove the most economical and

sometimes tie only practical method of machining.

The next two illustrations. Figs. 35 and 36, show ex-

amples of group broaching, both of which are keyway-
broaching fixtures, one for levers and one for gears.

Referring to Fig. 36, this fixture A fits into the face-

plate of the machine, and the levers are located on work
bushings B and pins C, while three broaches are pulled'

through the levers.

In Fig. 36, the large bushing A contains four work
bushings B, which are held in position by the screws C,

and the broaches operate in the usual manner to cut the

FIG. 35- FIXTURE ON WHICH THREE LEVERS ARE BROACHED.

FIG. 37—FIXTURE FOR BROACHING LINK CONNECTION.

keyways. The gears held on this fixture are staggered,

the short hub on one being arranged with the long hub

on another so the gear portions will clear each other.

A fixture, in which a link connection has the slot

broached in il, is illustrated by Fig. 37. This link has

the centre hole drilled in it at the lower end before

broaching, it otherwise being rough; this centre ho'e is

used for locating purposes, as the body of the fixture A,

which is attached to the machine in the usual manner,

has a centre B in it, while a screw C holds the upper

end lightly in position against the locating screw D; the

work rests against the body of the fixture at X while-
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the broach E is pulled throug-h it. A hardened stfeel

plate F backs up the broach during this operation.

Broaching? a slot in the outside of a ring is accom-
plished very neatly by using the fixture shown by Fig.

38, where a cast-iron body A has suitaible provisions

made for holding a large ring while a broach B, support-

ed in a guide-bushing C, cuts the slot. This guide bush-

ing has a groove machined in it to support the work
while a slide block D, operated by the screw E, clamps

the work. This screw has a head on it which fits a

counter-bored hole, while a plate F keeps this screw in"

place. The stud G has a tapped hole through it, and

the screw E, operating in this hole, moves the slide in

and out to bind the ring while, at the opposite side of

the ring, a hook bolt H, with a hand knob on it, clanvps

the work against a finished seat on the arm of the body

of the fixture. At the upper right hand comer of this

FIG. 38—FIXTURE FOR BROACHING SLOT TO RING.

illustration, a section showing the broached slot in the

work has been drawn. It will be readily apparent that

this fixture makes a very simple and effective method of

holding the ring for this operation.

The purpose of the broach shown in Fig. 40 is to en-

large the holes in soft material and, by compressing the

metal, give the holes a glazed finish, thus producing a

harder surface than would be possible by reaming.

The two illustrations below this broach show typical

examples of work handled in this manner, these being

bronze bushings. The finishing teeth for this purpose

are made slightly larger than the finished size of the

m^EEM EB-
S^ofrcM h'/rH Smooth TecTM.

FIG. 40^COMPRESSION BROACH AND EXAMPLES OF WORK.

hole, to allow for spring in the metal, while the amount
compressed is usually about the same amount as is al-

lowed for reaming.

For broaching the two slots in the open end of a yoke,

a fixture similar to that shown by Fig. 41 was used. The
body of the fixture A is made of cast iron, and has a

stem turned on it to fit the hole in the faceplate of a

draw broaching machine; there is also a pin B for locat-

ing the work, while two screws C and two locating screws

D, one against each arm, hold the open ends in position.

The plate E slips between these open ends and into slots

at both sides of the fixture, while two wedges, F and G,

when drive 1 into position, form a solid backing for tak-

ing the thrust of the cut as the broach H is drawn across

the work. Two plates, J and K, back up and help to

guide the broach, which forms the sides and radius at

the same time.

This fixture is one of many which form a class for

locating from finished surfaces to Iwing broached sur-

FIG. 41-jFIXTURE for BROACHINti Si^ois IW YOKE.

faces in line with them; they vary but slightly from the
general run of work holding fixtures, the most important
feature, in addition to proper locating points, being to
hold the work rigidly at the broached points to counter-
act the severe stresses of straight line cutting.

During the repairs on a 1,900-ton drawbridge, located
where the Lincoln Highway crosses the Pas'.aic River
near Ne^vark, N.J., it was found necessary to remove
the centre casting and pin, the latter being so tightly
wedged that it was impossible to pull \z from the casting.
After several unsuccessful attempts to draw the pin

from the casting, below which it projected down 3 inches
into the masonry, it was found necessary to ci't a trench
In the hard granite so that the cas-ting might be shifted

laterally to one side for removal and replacement by a
new and larger centre casting. This trench was :. feet
long, 9 inches wide and 3 inches deep, exterd.ng under
the old casting.

The cutting of the trench would have been an endless
task had it not been discovered that an oxy-acetylene
flame chipped the granite quite readily and coul,; be ased
under the old casting without damaging th<» balance of
the masonry. The desired channel was thus quickly ob-
tained. The flame was also used for cutting away the
abutment back of the fixed span bottom chord to pro-

vide expansion clearance. This work was under the super-

vision of T. J. Wasser, county engineer of Hudson County,
N.J., and was done by the Bethlehem Steel Bridge Cor-

poration, with Thomas D. Fulton as erection engineer.
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The Day of the Apprentice Has Not Vanished
The Stratford Shops of the Grand Trunk Maintain a Merry Army
of Young Men Who Are Thoroughly Schooled in the Working of

a Locomotive

By A. R. K.

THE world moves, and the apprentice moves along

wth it. At least he does as far as the Grand Trunk

shops are concerned. Apprentices used to start at 3.4

cents per hour, while now they begin to learn the why and

why not of the mechanical world at the sum of 29 cents

per hour.

The Stratford classes of the Grand Trunk shop have

always held a premier position in the organization. It is

interesting to notice the way in which apprentices line up

and wait for a chance to get in there. In fact, it is some-

what of a relief to see the size of the classes and the

calibre of the boys in them. It is not unusual to hear a

manufacturer sigh and say: "We have no apprentices in

our shop." In such a case one can almost with certainty

put it down that apprentice training is not seriously con-

sidered in that shop. The shop that trains apprentices,

that teaches them and uses them fairly is going to have

a good supply of apprentices. The shop that wants an

apprentice as a chore boy, or to get a day's work out of

him after he has been around the premises for a week or

so, is going to have a poor and a hard time trying to

interest the apprentice. Such a shop has nothing to offer

the boy, and the reputation of the place travels quickly

and acts, as it should, as a signal and a warning.

In the first place the Grand Trunk apprentice must
have a certain training before he is taken on. That

eliminates right at the start the lad who has no par-

ticular interest in his work, and it gives the apprentice

instructor, both in the shop and schoolroom, something to

work on.

The Five-Year Term Again

The Grand Trunk are reverting to the old term of five

years for apprentices. For some time they were put

through in four years, but the change has come into effect

within the last few weeks, and in the future the five-year

period will be in force. The McAdoo schedule for rail-

way employees is probably behind the scale that is paid

now. Here are the amounts paid to apprentices per hour

under the new scale. Along with it is given the scale

for four years, which has just been abandoned:

—

Old Scale New Scale

First six months 25 29

Second six months 27% 31%
2nd year, first 6 months 30 34

2nd year, second 6 months 32% 36%
3rd year, first 6 months 35 39

3rd year, second 6 months 37% 41%
4th year, first 6 months 42% 46%
4th year, second 6 months 50 54

5th year, first 6 months .

.

60

5th year, second 6 months .... .

.

69

The apprentice in the Grand Trunk shops has an
option of the following trades:

—

Blacksmithing.
Boiler Making.
Tinsmith and Pipe Fitting.

Pattern Maker.
Machinist.

It is hard to state with accuracy what percentage of
apprentices go through for the various courses, but the
last class named, viz., machinists, would embrace by far
the most.

The Grand Trunk aprentice is looked after in the shop
and in the class room. The shop instructor sees to it

that the apprentice is moved on, that he becomes the

master of every operation. in the shop, and even though
there are a large number of apprentices going through,
there is no stinting with individual instruction. The day
the writer was in the shops this was clearly demonstrated.
One lad was on a lathe for the first time. He was not
getting along—in fact, he was getting tied up. The in-

structor saw where the boy had gone wrong. He did
not shout at him or "bawl him out." He simply did the
thing that would help the boy most, viz., start right at
the beginning, show him exactly how to put his work in
and true it up and then set the tool, etc. The boy was not
long before he was gaining, but the instructor was in no
hurry to leave, and before he was done that lad under-
stood that operation coming, going, upside down or side-
ways. I thought at the time that that might offer the
explanation as to why there was always a waiting list of
apprentices at the Grand Trunk shops in Stratford.

The putting of an apprentice along from one rate of
pay to the next is accomplished by certain attainments on
the part of the apprentice himself. The Grand Trunk
shops are not run on any hit and miss basis, neither are
the apprentices lost siglit of after they are indentured.
The full time must be made up in each period. That is,

if an apprentice is out for a couple of weeks in his first

six months, he must make up that time before passing
along to the pay of the next six months.

In the Classes

The Stratford shops have class rooms that are ideal
for all the purposes of apprentice instruction. The rooms
can be thrown into one large assembly hall, and social

gatherings are frequently held for the boys.
In a general way the first year's instruction in arith-

metic takes in addition, subtraction, multiplication, divi-

sion, and the same work applied to decimals, vulgar frac-
tions, etc. Percentage is also included in the first year
apprentice work.

The second year takes them into involution and evolu-
tion, mensuration, triangles, circles, rings, cylinders, solids,

cubes, ratio and proportion, while in third year work the
apprentice passes to the more advanced forms, such as
equations and formulae, transmission of motion, pulleys,
gears, lathe gearing, uniform motion, horse power, steam
engine, friction, etc.

What a Difference

Do the Stratford shops turn out good mechanics?
Well the Stratford shops have a reputation for turning
out a tremendous lot of good work, and good work and
good mechanics generally travel along together. Mr.
Robb, vice-president of the Grand Trunk, is a graduate of
Stratford, so was Mr. Maver, late superintendent of the
Montreal shops, as well as Mr. George Wilson, the present
holder of that position. Mr. Battley, superintendent of
the Eastern lines, was also trained at Stratford, and Mr.
McDonald, assistant superintendent of the Montreal shops,
is another. And Mr. Jos. Chidley, general superintendent
of the Lake Shore Road, comes on the same list. Mr.
Robert Patterson, now retired, but for many years master
mechanic at Stratford, also came up through the Strat-
ford shops.

J. C. Garden, now superintendent of Motive Power
at Stratford, was a Stratford apprentice. "It's quite a bit
different learning a trade now to what it was when I

first came here," remarked Mr. Garden to CANADIAN
MACHINERY. Mr. Garden, by the. way, talks to the in-
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tei-viewer, gives instructions to clerks, answers the phone
and pushes buttons all at the same time. In other words
he's a busy man and the Stratford shop is a busy place.

Mr. Garden has "growed up" with the Grand Trunk—
in fact he was a foreman at the age of 21, and he's been
going ever since.

But to get back to the brand of days that existed when
Mr. Garden started to find out the mechanical wherefore
of the Grand Trunk shops. "Let's see, we used to get in

those days a scale that ran something like this—First

year, 3.4c per hour; second year 4.5c; third year, 5.6c;

fourth year 6.7c., and fifth year 7.8c. After that, if the ap-

prentice turned out to be a very good mechanic he got
15 cents per hour, but if he didn't the chances are that

he was let out. That's quite a diflference to the scale as

it stands to-day. Starting now at 29c against 3.4 and
ending at 69c against 7.8. It's hard to say if the appren-
tice is any better off on account of the higher wages. It

works differently in different cases. An apprentice on the
present scale can really become self-supporting and more
or less independent of home influence or restraint. This
does not often happen, but it can.

"Of course there were no classes for mechaijical draw-
ing or arithmetic in my apprenticeship days," continued
Mr. Garden. "I can remember when about a dozen or so

of us decided to study drawing. We bought our own ma-
terial and drawing supplies, and then paid for our teacher.

That cost as near as I can remember about $1 per month.
Not much, you say. Well, when you consider that appren-
tices then were earning about $6 a month, it was quite a
sum. But for all that they always had an apprentice
waiting list about a mile long.

"Then there was a class organized by some of the ap-
prentice boys who wanted to study arithmetic. No classes
then on the company's time. We hired a room down town
and engaged one of the school teachers to come there at
night. Then there was something else to consider," re-

marked Mr. Garden, "the place had to be heated. We
used to put our ovra fires on, and after the room had
become sufficiently warm the class would commence. The
woodpile that we had in connection with our school was

a mark for someone in the neighborhood and we had a
merry time of it trying to keep track of our supply of

fuel."

But the apprentices of the day when Mr. Garden went
through were going to master shop arithmetic and mechan-
ical drawing, and they did. Speaking of drawing brings
to mind an incident told me at the Stratford shops. It

shows the interest Mr. Garden still feels in the boy who
wants to get along. An apprentice, a returned man by,

the way, had been working studiously at home trying to

get a drawing in shape for the Exhibition, when word came
placing the closing date at a time that would make it

quite impossible for the boy to get his drawing in shape,
as it was an extensive affair, with a very large amount of
detail involved. Mr. Garden heard of the incident, called
the apprentice to his office, and inquired about the draw-
ing. The apprentice informed him that it would not be
possible for him to get it done in time.

Asked as to how long it would take, the answer was
that a couple of days "if laid off," would see it done.

Whereupon Mr. Garden informed the ambitious drafts-
man that he was to use the drawing room at the shops,
and stay with it until he was finished, and that no time
would be lost.

Time was when Mr. Garden looked in directions quite
separate and apart from the railroad shops. If one were
to go back far enough it would probably be found that the
parents had a Scotch Presbyterian pulpit picked out for
him, while not many years after Mr. Garden had a law car-
eer mapped out for himself. As a matter of fact he read
law and studied shorthand at nights, preparatory to study-
ing with one of the Toronto firms. The law was a poor
trade just then, however, and a number of very capable
lawyers were seriously and anxiously looking for some-
thing to do that had a real meal ticket hitched to it. So
it was that Mr. Garden was lost to the pulpit and the
bench, but he found his element in the railway world.

The Days of Shop Secrets

"A boy going through our training," remarked Mr.
Garden, "learns a real trade. If he applies himself' and

WHO SAID THE DAY OF THE APPRENTICE HAD PASSED ?
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THE 1919 APPRENTICE CLASS AT STRATFORD SHOPS OF G.T.R.
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takes advantage of all the opportunities here, he can go
out nothing short of a mechanical engineer. There is

a great difference in what the apprentice can learn now,
and the ease with which he can learn it. The day of the

trade secret has passed away. For instance, the setting

of valves on the locomotives used to be a real secret. It

was so much so in years gone by—and remember, I am
speaking of a number of years ago—that one of the fore-

men wanted to watch an old hand setting valves, and so
informed him. He was greeted by something like this:

—

'You get to out of here. If I'm going to set valves

you're not going to watch me. I paid well to learn that
trick and I'm not handing it out free.' The upshot of the
thing was," laughed Mr. Garden, "that the foreman had
to get out while the old man set the valves."

The apprentice in the Grand Trunk shops does not
have to work long now before he has a chance to become
familiar with slide valves. It is not the policy of the

shop to have any secrets. They want men who know the
locomotive, valves and all, and nothing is held back from
the boy who wants to go ahead and learn.

More Attention Needed for the Average Boy

IF
one were to ask Robert Patterson, formerly master

mechanic at the Stratford shops of the G.T.R., what
part of his life work had had the strongest appeal to

him, my guess would be that he would say "The apprentice

classes." Mr. Patterson is now superannuated, but has

not lost any of his interest in the work to which he gave

the best years of his life.

Although Mr. Patterson did not start his apprenticeship

at Stratford, he completed it there. After going through

the Model School at Toronto, he entered the Grand Trunk

shops at Montreal in 1874, but went to Stratford three

years later. Becoming a journeyman, Mr. Patterson went

to the big Baldwin works, returning in 1882 as foreman of

the machine shop at Stratford. He was made general

foreman of the Midland Railway at Port Hope the same
year, and from 1883 to 1887, was locomotive foreman at

Montreal. It was in 1888 that Mr. Patterson was made
general foreman of the shops at Toronto when the G.T.R.

got possession of the Northern and North Western Rail-

way. Acting assistant master mechanic at Gorham from
October to December, 1896, and in 1897 general foreman of

the Port Huron shops. The same year Mr. Patterson was
made master mechanic of the lines west of St. Clair

River. In February of 1899, the Grand Trunk made Mr.
Patterson master mechanic of the Stratford shops. He
retired, on the advice of physicians, almost two years ago.

Such, in brief, is where Robert Patterson has been, but
it does not record what he has done. You hear much of

the latter from the apprentices—now mechanics, and good
ones—who came through the shops under his direction.

To all these he was not merely "the boss," but more. He
was their friend—their ideal of what a real railroad man
should be.

I spent an afternoon with Robert Patterson in his

pleasant home at Stratford a few weeks past. We talked
of many things, but no matter how far astray we went, it

was not long before the drift was back to the question
of a real chance for the average boy. Not the boy whose
parents could school him to the limit by their wealth and

position, but the average boy, the lad who had, sooner or
later, to get out and make good off his own bat.

"The ordinary man is the one we have to deal with,"
is Mr. Patterson's starting point. "I have my doubts if

we have ever done enough in our schools for the ordinary

ROBERT PATTERSON
For 20 years master mechanic of G.T.R. at Strat-

ford—now retired.
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boy. We are making it possible for the best technical

schools to be cornered in the cities, and it becomes al-

most as great an undertaking for a father to send his

boy there as it does to give him a university education.

Sooner or later we must realize the necessity of looking

after the boys who live in the smaller centres. We must

prevent them as much as possible from drifting out and

growing up as laborers."

"Well, how would you go about it?" I asked.

"Schools right in the shops," was the answer of Mr.

Patterson- "Have trade schools with travelling teachers

who are specialists in their lines. Let shops in similar

lines of work in a district come together for this purpose.

The apprentice who goes into a shop has a right to know
what he is going to get there. That shop has the boy

in those important years which are going to determine

largely what sort of a man or mechanic he is going to be

in after years. Every apprentice should be educated along

the lines that he is going to work on in after years. If

this is done what happens? The boy becomes an intelli-

gent apprentice, he turns out to be a first-class mechanic,

with sufficient knowledge to «nable him to go to be a

foreman, a master mechanic or superintendent. What
do the shops and factories get out of it? A better class

of mechanics, a better output and a satisfactory supply of

skilled men. Give the boys the very best teaching of

the things they are going to need in shop practice, and

be careful to cut out the things they will not need. Make
a drive on the subjects that men have had to work nights

to learn."

Mr. Patterson holds firmly to the belief that we have
no right to shape our schooling so that the advantages

will be for those who are able to go to our higher schools

of education. "The average boy is the lad we have to

deal with in nearly every case," is his idea, and it's hard

to see where one is going to find good reason or ground

to dispute this claim.

But what of the apprentice who enters a shop where

he is going to get a training worth while ? Mr. Patterson

does not by any means favor the building up of any jug-

handled arrangement by which the apprentice would have

nothing to do but come in and take advantage of the

training.

"Keep up the standard of the shop. Keep up the

standard of what the boys must know before that shop

will take them in, and you will find you are doing a lot

to raise the standard of the whole community. Boys

should not be allowed to have a period in between the

time vvhen they leave school and when they begin to

learn their trade. Any man who has dealt with appren-

tices has seen this work out. A boy leaves school as soon

as the school age allows him to do it. He starts out to look

for a job—commendable, no doubt. But what happens?

He spends a year or so driving a grocery or a butcher rig

before he realizes that he has made a mistake, and wants

to learn his trade. In that year he has had little chance to

use what he learned at school. His asset has been his

knowledge of the streets and houses in the town or city

and his ability to drive a horse. - When he starts in a

machine shop, he really knows less, from that point, than

when he left school. A good examination, fairly stiff,

based on the essentials, should be the starting point of the

apprentice. Make your training worth while, but let the

boys understand that they have got to come up to the

scratch in order to qualify, and they will come."

k

CENTERING LARGE SHAFTS WITH
A PNEUMATIC DRILL

By F. A. McLean.
In many shops it is sometimes neces-

sary to centre shaft or other pieces of

machinery which are too large to be
readily handled on an ordinary center-

ing machine or in the lathe, and where
machines of suflScient size are in use, the

time consumed in lifting the pieces to

and from the madhmes is often an ob-

jectionable features To anyone who is

confronted with this problem, the follow-

ing description of a .pneumatic centering

rig used by a large manufacturer in the

eai?tem part of the United States to cen-

tre large shafts may be of some interest.

The size and weight of the shafts made
handling costly, and in view of this fact

it was thouigiht that some form of iport-

able centering equipment would be of

value. A mimber of methods of doinig

the woric were tried out and abandoned

for one reason or another, until the

pneumatic centering device showTi in the

accomipanying illustration was worked

out by the company's engineers.

From a little study of the photo, it

will be seen that this centering fixture

consists essentially of a pneumatic drill

supported in a cradle formed by screw-

ing steel rods into the back of a three-

jawed universal chuck. The rods were

placed in such a way as to prevent the

drill from turning, and were fastened at

the free ends to a round steel plate. The

star feed wheel which is usually fitted

to air drills was removed, and a round

hand wiheel with a rolled edge used in

its place. In on>eration the chuck end of

the device is slipped over the end of the

eihaft to be centered, the jaws are

tightened sufficiently to resist the thrust

and the drill is started. After drilling to

the required depth with a combination

drill and centerimg tool, it is only the

work of a few moments to loosen the

chuck and go on to the next shaft which

may ibe of the same or another diameter,

as the universal chuck readily permits

shafts of various diameters to be center-

ed without the use of bushingis, etc., and"

with full assurance as to the ultimate

concentricity of the hole. The entire de-

wice being Kglht in weight, easily

handled, and speedy in operation has
proved of great value for this work.

According to the "Engineering News
Record, a superintendent was annoyed
to find that a crew of carpenters did not

attend to their work properly, while a

derrick was periodically swinging its

load over their heads. The men in-

variably stopped work to watch the loads

oass by. A canvas awning was stretch-

ed over the carpenters' benches. This

was obviously no protection at all against

a falling object; nevertheless, it served

its purpose, because the carpenters were

unable to see the work of the derrick,

and although they knew that the loads

were passing over them, they did not

stop and stand ready to dodge if the

derrick should let go. This device re-

sulted in the saving of 10 per .cent, of

carpenters' lost time.

USING THE CENTERING or I lir
DESCRIBED.

Reed Small Tool Works, 'Cherry Street,

Worcester, Mas.s., are sending out their

new catalogue. No. 4, in which a revision

of list prices is noted. This booklet, con-

sisting of forty pages and twenty half-

tones, covers the Reed line of micro-

meters muiih more fully than any of

their descriptive matter heretofore is,-

sued, and shows a greatly broadened
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JOHN PATTERSON •

Mr. Pat±erson catne with the com-

I»any at the age of 46, and spent 29

years in the lumber yard and Saw
Department.

*VM. LOWRY

Ten years at Brantford shops, then

in Toronto. He has served 38

years here, making: 48 years in all.

HARRY PRICKER

, For 32 years employed in No. 1

Machine Shop, retires on the Pen-

eion Fund. Harry wears medals for

Fenian Raid and long service in

militia.
'

GEO. IRWIN

He retired at 77 years of agre, with

19 years' service to his credit, most

of which he spent aa an expert.

HARRY PAYNE

For nearly 32 years in the No, 1

Machine Shop. Now 70 years of

age, with the Massey-Harris Co, for

32 year^.

JOHN VALENTINE.

Of the Knife Department, retires

with 22 years' service to his credit

at the age of 71 years.

After They Have Done Their Bit
ALTHOUGH there are no actual fig-

ures prepared ydt, st'-owing- on What
'basis the pension scheme will be oper-

ated, a.bout thirty of the employees of the

Massey-Harris Comipany have gone on the

pension list, provision for them being' made
temporarily out of tlie capital of tihe com-
pany. It was in April of 1919 that the

directors approved of the idea, and, although
there has been a lot of investigiation can-ied

on, the plan to be ultimatoly adopted 'has

not been comipleted. The matter is now in

the hands of a firm of actuaries, and on
their report, if it is feasible, will be based

much of the maoMnery for putting into

effect the pension fund of the Massey-
Harris Company.

So far the pensions are running from
?'25 to $40 per month, depending largely

on the length of service. In time, when the

whole plan isi worked out, there will be a
definite statement, put down in black and
white, and the man entering the employ-
ment of the firm win know exactly what he

can expect in the way of pension.

The Ideal System

Mr. J. N. Shenstone, first vice-president

of the Massey-Harris Co., discussed the

matter at scwne length vdth a representa-

tive of -CANADIAN MACHINERY. "Tiie

ideal pension system," said Mr. Shenstone,

"is not one that provides for the man in

his old age only, (but goes on and provides

for his dependents. "I'll grant that siuch

a thing takes a long time to v.'^rk.up to,

but it is coming. We want the men here.

when they come to fch? point where they

are eirtitled to a pension, to feel chat they

are not getting anything in the shape of

charity. We want them to realize that

they have, through their years of service,

earned the pension which they are starting

to receive, and that they have a perfect

fight to it."

Where It Does Not Work
Mr. Shenstone went on to s,pcak of the

experiences of other places that had worked
alonig lihese lines. One instance came uip

where not long ago an employee of a certain

shop was urged to igo on the pension list.

He did not like the idea of quitting -.vork.

Like many another man he still held to the

belief that he could still hold up his end

in a day's work as well as when he was
twenty-five years of age. Tile result was
that one day, after walking home and feel-

ing very much exhausted by an extra effort

on account of the failure of transportation

facilities, he dropped dead shortly after

reaching- his home that evening. Now, the

pension, had he taken it, would have helped

him very little. The persons needing help

are those who are left without the earning

power of the bread winner.

"So far," stated Mr. Shenstone, "we are

sinuply making provision for pensions out

of a lump sum set aside by the shareiholders

for that purpose, but we intend to have a

fund invested for the purpose, and use the

interest to sustain the pension fund. That

is the only way to put it on a substantial

basis.

PATRICK HARDING

For 21 years in employ^ of Massey-

Harria, lately on elevator in Cream
Separator Department, retires on

the Pension Fund at age of 73.

ARTHUR WALL.

Retired under tile Pension Sciieme,

at tlie age of 68, after 80 yearj'

service, mostly in tiie Malleable

Department.

LEVI DAY

Retired under the Pension Scheme.

at the ajfe of 75. after 20 years'

service, mostly in the Malleable

Department.

JAS. RICHARDSON.

As repair man in the machine ahop,

Mr. Ricliardson was 32 years with

the firm. He is now 70 years of age.
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HENRY DUNSFORD.

Now 77 years of age, was in the

Construction Department at To-
ronto for 17 years.

WM. WATSON
Sixty-three years of ajte. 36. ol
which he spent as an expert, start-

ing in with A. Harris & Son av
Trantford. Mr. Watson w^s tike.i

ill with paralysis last March, bul
recovered.

FRANK FALSER

He retires under the Pension

Scheme at 67 years of age. His

record is 36 years' service in Nos. 2

and 3 Machine Shops.

'•Will th€ men 'have anythirifr to do with
it?" asked CANADIAN MACHINERY,
"that is, will they be asked t-o pay any-
thing into a penrfon fumd?

"Not at all?" replied Mr. Shenstone.
"We are not igioini? to ask the employees
to pay. We consider that the best form
of pensiion is one that is provided by the
company out of its earnings."

THE INDUSTRIAL COUNCIL
Some time ago the Massey-Harris Co.

introduced the industrial council idea, an
account of which was -given in the Julv 31
issue of CANADIiAN MACHINERY. ' At
tihat time it was in itsi experimental stages,
and only »x;tuial exiperience could show its

worth or wealoiess. An official of Massey-
Harris Co. stated just a few days ago that
they were well pleased with the way in

which it was ^\orkin.g out. "The chief
thing is this—the members of the council,
while at work in the shop, can head off

a good many disturbances tihait might go
further, and that is a great consideration.
When you can get the men in the shop to
believe that they have recourse to an in-

dependent body, and that no shop prejudice
is working agiainst them, you have some-
thing worth while. Just a faw days ago
a meohandc applied to his foreman, stat-

ing that he considered he was entitled to

an increase in wages. The foreman could
not see it that way, claimiing that tihe next
raise in that department s'hould be comirug
to the assistant foreiman. The man was,
of course, disappointed, and went to the
shop representative of that deipartment on
the industrial coxmcil, who in turn got in

touch with the suiperintendent. The rc-
oiultt was that the three, the shop represen-
tative, the foreman, and siiiperintendent

settled the matter in a few minutes. It

is splendid work to get these things at-

tended to at one, beoHUise no m.nn, either
in th« office or the factory, can do his best
work if he considers that his application
for wages or for the readjustment of any
grievance has simply been side-tracked.

Stock Selling to Employees

Progresis is also being made in regard
to selling stock in the company to em-
ployees. There seems to be a very fair

way in vogue. For instance, if a 7>erson

subscribes for an allotment of five shares,
he is credited with one sihare paid-up just

as soon as 20 per cent, in paid, whereas
in many stock propositions it is withheld
until fully paid up. Glancing over the
stock list of the Masisoy-Harris Co., one is

impressed with the numlber of names that
can be checked off as being actively in the
employ of the company.

The Victory Loan has interfered to some
extent with the work, but now that is over
it is anticipated that stock buying in the
Massey-Harris Co. by the employees will

be igone on with more aggressii"\'ely than
ever. The number of sihare'holders is in-

cicasing, now being not far removed from
the five hundred mark.

The Massey-Harris Oo„ in common with
other large industrial concerns, have had
a great deal of valuable time taken up in

the last few months with securing sufficient

steel and iron, and more recently coal for

the operations of their plants.

TH08. BUXTON
Retires on pension. Owing to Mr.
Buxton becoming blind through
cataracts he was only able to give

us 13 years' service in the No. 3

Machine Shop and on the elevators.

WM. SHERRIF.

Retired at the age of 69 with a re-

cord of 35 years to his credit. Most
of thig time has been spent in the

Shipping Department.

JOHN D. HENTIG '

He is now 74 years of age, for 15

years with the company, in the

Scratcth Iron Department.

^^^^Bp^^
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BENJAMIN FINNIK

Here*8 a record, 48 years, almost
Aalf a century-mostly in the Paint

Department. Mr. Finnie has retired

at the age of 75.

THOS. BAKNETT

He is 78 years of age, for 24
year in employ of Massey-Harris as
a painter. Mr. Barnett has been
sick and unable to be at work

since 1913. .

ADAM MURRAY

Retires under the Pension Scheme.

He is 72 years of age and has served

26 years in the Shipping Depart-

ment and on various elevators.

J. H. MASON

He has 37 years' service to his
credit. Mr. Mason was a genial
deaf mute—a familiar figure in No.
1 Machine Shop— respected and liked

by all.
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Th^ Personal Touch Worth Cultivating
How the Jeffrey Mfg. Co., With Their 4,000 Employees, Get
Along Without Strikes—Aim to Make Man Get the Work He

Likes and is Fitted For, and Find It Pays

By S. S. MOORE, Canadian Machinery

IN these days of industrial unrest, the question that

pushes itself to the front is, "What is the solution?"

—

and out of the desperation of it all there seems to be

developing on the part of the employer and the employee
the recognition that each possesses all of the elements

of heart and head—and soul—that go to make up a

human being. There is a call for confidence, for inter-

responsibility which must resolve itself into co-operation

on a common sense, business-like basis.

The Jeffrey Manufacturing Co., of Columbus, 0., have
investigated, experimented, developed and applied the per-

sonal touch among their 4,000 employees. That little

phrase "the personal touch," is not a stranger; it has
been recognized in many changes of raiment, has been
camouflaged, overworked and misunderstood, but still it

represents factors that contribute to good business and
that can be applied thereto in a practical way. The Jef-

frey Co. are applying it, not by any means as a cure-all,

nor do they claini that its adoption in different lines of
co-operative interest will cast aside human frailities and
misunderstandings, as apparent in the industrial world.
Still, it is evident that the personal touch works effectively

toward ironing out the problems that are everywhere re-

tarding good business—that is, good business for the em-
ployee as well as for the employer.

New Sphere for Woman
Sweeping aside the altruistic bung that so often

hedges around the so-called welfare work of the present

day, the Jeffrey people recognize that, in dealing with
men, there are three fundamentals that must claim first

consideration. These are, wages, working conditions and
the square deal.

By paying better wages, they secure the better class

of workmen, and this in turn leads up to higher standards
of efficiency, superior workmanship, more satisfactory pro-
duction.

By the way, a man applying for a position with the
Jeffrey people, does so to a young woman, pleasing, tactful,

but with an intention which seldom errs in an estimate
of the applicant. The reason is plain but seldom appre-
ciated by employers of labor. Inquiry proves that when
an applicant first meets a man, and is asked for certain
particulars as to his record, skill, etc., there is almost
invariably set up a sense of resistance, a Tsrejudice which
damages confidence, if it does not induce deception. On
the other hand, it is seldom that an applicant will be any-
thing but truthful when confronted by a young lady; he
will not hold back any useful information, and his con-
fidence is obtained to a degree that would hardly be pos-
sible under other circumstances.

Having been successful in his application, some atten-
tion is paid to the man's adaptability. The Jeffrey Com-
pany are manufacturers of mining machinery and the
assignment of men throughout the different departments
is not done in a hap-hazard way. The newcomer is placed
wherever he feels he can best make good. He is not
driven into a location for which he is little fitted and for
which he has little heart. The idea is that from the
outset, he is made to feel that he has a position in which
there is scope for his ambition and in an atmosphere that
is friendly, helpful, rather than antagonistic. The effi-

ciency system of the organization is such that the man's

wages are advanced according to improvement in his

work.

Every Liberty to the Worker

There is no paternalism about the Jeffrey plant. It is

one that helps the employee help himself, thereby setting

up a co-operation that works for the benefit of the entire

organization. Should an employee feel that he has a

grievance it is his recognized right to appeal—to his fore-

man, to the works superintendent, to the general super-

intendent and so on up to the general manager, if he so

desires—and certainly no impediment is put in his way.

His reasons for withdrawing from the service, if it comes

to this, are very finely sifted and given sympathetic con-

sideration. Of course, some withdrawals are unavoidable

—rank insubordination, domestic troubles, climate condi-

tions, etc.—but this matter of eliminating the floater in

labor turnover has its merits from the viewpoint of good

business.

It has been established by actual investigation that the

labor turnover in industrial plants throughout the United

States is something like 250 per cent., that every with-

drawal from the force means an average cost to the con-

cern of about $80. That is to say, some 3,500 men are

hired during the year to maintain a permanent force of

one thousand men—and that every withdrawal means a

loss of $80. When this fact is brought home to the aver-

age employer of labor, he is dubious. He has never looked

at the labor turnover from that point of view. The going

and coming of men is all in the day's work. He fails to

realize that a temporary employee is by no means a pro-

ducer, that permanence is the one factor that makes him

a paying investment. By careful selection, by the most
agreeable working conditions, by the application of the

square deal—in short, by setting up the elements of con-

tentment and confidence the Jeffrey people have reduced

their labor turnover from 250 to 40 per cent. The sav-

ing thus affected certainly is good business. In the forty

years of their history there has been one strike—about

twenty years ago—but this was due somewhat to a mis-

understanding and at a time when the personal touch

had not been developed.

How to Go About It

In a recent address on "The handling of men," Mr.

W. A. Grieves, assistant secretary of the Jeffrey Manufac-
turing Company, stated: "Our work has been from the

men to the company, and not from the company to the

men. We have avoided, as far as we could, all evidences

of suggestion that we might have paternalistic motives.

The average man is at once more or less suspicious of

any attempt to hand him something for which he is

not looking. He assumes the attitude of one who has
to be shown—shown that you are dead in earnest—and
this requires time and patient effort on the part of the

employer. If anything new is to be introduced, get hold

of the leaders—those fellows whose intelligence is most
developed. Having gained their favor, the less thoughtful

will fall in line."

In the Jeffrey organization particular attention has
been paid to the situation of foremen, for as the foreman
so will be his men. Big, broad-minded workmen will not
be content to work for a department head whom they
cannot respect Men unconsciously gather about them
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men of their own viewpoint and disposition. The elimina-

tion of the policy of hiring and firing and the adoption of

a policy of education is, from the standpoint of good busi-

ness, the approved procedure for modem industry.

The Mutual Aid Association

In the various plans adopted by the company by way
of encouraging employees to work out their own prob-
lems, there is again seen the principle of mutuality. In

the beginning, of course, there was placed at the service of

the men someone fitted to lead men and to help them in

helping themselves. In all activities fostered and en-

couraged by the company, the management and organiza-
tion has been carried on entirely by committees of shop
men. They have their Mutual Aid Association, a $20,000
employees' restaurant, an employees' grocery and bakery,
the latter with a capacity of four thousand loaves per day.

There are clothing, dry goods and boot and shoe depart-
ments. In connection with the meat department, butcher-

ing has been successfully initiated, and lard rendering,
sausage making and the killing of poultry have been the

means of considerable saving to the men, and needless to

say, there is no profiteering in connection with this co-

operative store, in which the business amounts to about
$25,000 each month. Agricultural products are handled in

a large way, and there is a regular auto truck and wagon
delivery service.

How They Solve Housing

Some ten years ago a building and loan association was
formed. The result is the erection of over four hundred
houses—modem, comfortable, homelike houses—owned by
employees. The Association's operations last year were
to the extent of a million and a half dollars. It has paid

a dividend of 6 per cent, and has loaned the money for
a lower rate than is paid elsewhere. The company ad-

vanced the money to start the Association, but it has all

been paid back—a matter of helping the employees help
themselves.

"Jeffrey Service," a monthly publication in the in-

terests of the entire organization has done much to weld
together various elements of factory, shop and office life.

Its columns are made up of the main events of human
interest to all of the organization. Pictures of the beauti-

ful homes, the winsome children and babies, Jeffrey sales-

man, branch offices, records of parties, editorials and spe-

cial articles go to make up a most interesting periodical.

The paper has its regular staff and as the bulk of the
material is contributed by the men themselves, there is

never a dearth of copy. The paper reflects Jeffrey shop
and home life vividly.

Insuring the Employees Now
Recently there was inaugurated by the company a plan

of insurance to cover all those who have been in their

employ over a year or more. A very extensive study was
given to the subject before its adoption. The ideal plan
would be for each employee to pay his own insurance,
but the fact remains that they do not do this and as a
result their dependents do not have the protection they
should. One good feature about the group insurance plan
is that it gives protection to all employees whether they
can pass a physical examination for ordinary insurance
or not. Moreover, such a large quantity of insurance,
based entirely on the law of averages, can be bought at
a very low rate—an average of about $13 per thousand.

All those who have been in the employ of the company
for one year, are insured for $500; this insurance in-

creases $100 each year for the next four years, at the
end of which time, the completion of five years' service,

the amount is automatically raised to $2,000. It contin-
ues to increase $100 per year for the next 20 years until

a total amount of $4,000 is reached. This plan is based
on the idea that there is at least a certain consideration
in length of service which justifies the company, in paying

for it the way the plan provides. The inauguration of
group insurance as described is not looked upon by the

employers as any great panacea for stability within their

organization, but they believe it will be an important fac-

tor. It will tend, as other activities have, toward a better

understanding between management and co-workers as
well as providing a very helpful agency toward security

in the family relationship.

In all of these undertakings—the Building and Loan
Association, co-operative grocery, restaurant, hospital,

dairy farm, etc.—the same idea is in mind, that it is

profitable to encourage and help men to help themselves
and their ability'to do things other than the mere routine
of the daily work for which they are paid in money.

Commenting upon the insurance plan, as described, the
Christmas number of "Jeffrey Service" had this to say:
"The insurance is provided without cost and no medical
examination is required. Further, it does not interfere

with any payments under the Workmens' Compensation.
Since the plan was announced there has been a constant
expression of approval and appreciation on the part of all

co-workers. We see in this insurance another evidence
of the willingness of all of us who work here together to

make it a safer, more secure and better place to work.
We know that the expense involved will be more than
accounted for by the increased service of every one of

us. It is purely a business proposition and we know that
it will pay. Those of us who know anything of the spirit

behind everything that we have undertaken here together,

know that our interests must always be that of mutuality
—none of us can truly and permanently succeed unless we
strive for the success and welfare of all. It is this atti-

tude that has madeJeffrey what it is; and it is going to be
the perpetuation of this idea that will make secure our
future."

Confidence is the Keyword
Mr. W. A. Grieves, assistant secretary of the company,

is a former Canadian. His boyhood home was near Mea-
ford. He has made a careful study of conditions sur-

rounding and created by modem industry, and is a strong
believer in the application of common sense and sincerity

in working toward workable solutions in industrial prob-

lems. "Confidence," he declares, "is the last word. The
biggest wages, the best working conditions and an honest
effort to divide the profits fifty-fifty won't even satisfy

The whole question has a more fundamental element. It

goes deeper than any one or a thousand methods. It

has as its rock bed, confidence. It has as its superstruc-

ture a combination of all those factors that make for good
will. And these cannot be catalogued. They are found
in the hearts of men who have learned to play the game
fairly. They are nurtured in the atmosphere of harmony,
which, in turn, is nothing but the culture bed of efficiency."

A device has been constructed by an automobile manu-
facturing firm in its own shop for testing the properties
of lubricants. The machine is built on the following
lines: The chief part is a pendulum hung on a bearing
which is supported on a shaft rotated by means of a
pulley. The bearing is composed of two brasses to which
pressure can be applied by a spiral spring inside of thfe

pendulum. The pressure regulation is effected by a
milled-head screw. When the shaft is rotated the friction

between it and the brasses causes the pendulum to set

itself a certain number of degrees out of the vertical and
this distance together with the pressure on the journal

give an indication of the friction, from which the friction-

reducing value of the lubricant between the shaft and
bearing can ^e determined by consulting a calibrated

scale.
—"Scientific American."

WHEN one reads of the plight of Austria—in need of

credits, of grain and almost everything—it is not hard
to see that one word "production" sticking up in Canada
as the slogan for 1920.
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Business of Selling an Interesting One
The Ideal Time to Start is Around 16—Get Bright Boys and
Train Them Thoroughly—How Does the Outside Man See the

Inside Organization at the Head Office?

By A. R. K.

Is there an,opening for the young men of to-day to go
in and study seriously the business of selling machine
tools? How many successful, high-class machine tool

men do you know? Not many. Do you see many of

them out of employment ? Or do you ever hear the remark,
"Do you know where I can get a good salesman?" The
latter many times more than the former.

CANADIAN MACHINERY discussed the matter at
some length with Fred. W. Evans, Toronto manager of
the Canadian Fairbanks-Morse Co.

"The best time to get a salesman," said Mr. Evans, "is

when he is a boy of 15 or 16. Get the chap that has come
from a good, thrifty home, where the value of money and
time is known. Get a boy who is not too smart or too
much advanced to go to Sunday School—get that boy and
make your start with him. When the boy is ready to
sell for you some years later, he will know your business
thoroughly. He will have been brought up with it. He
will know definitely and intimately the ways and methods
of your firm. You have a chance to work with him during
the years when he is willing to receive impression, because,
unfortunately the time comes for many people when that
period has passed.

The Man Who is ''Just" Too Old
<*'TpHEN there is the young man of twenty who comes in

-" and applies for a position. He has had some experience
in selling, perhaps in a store, and he is quite certain that
inside of two weeks or so he could get out and sell machine
tools. Imagine a company putting a two-weeks man up
against the average superintendent in the larger factory.
He would stand a great chance, but still they come in

that way. They have passed the stage where they are
willing, or where they can afford to work for a small wage.
They cannot start where you want them to start. They
cannot work in the warehouse, from which they should
naturally come on to the sample floor. We do not en-
courage the young man to come on with the idea of get-
ting out on the road as a salesman in a short time.

"Then in the third class, and quite a large one, too,
is the man of 35 or 40 who begins to realize that he has
not had enough direct drive in his life—that he has wan-
dered around too much, and has failed by not concentrating
his effort. He realizes that he has got to make his stake
pretty soon, and very often he is most persistent when

asking for a chance. Some of these men, especially if

they have experience in certam linefe that the hrm can
commercialize, make good salesmen, but that is not the

rule, it is rather the exception to the rule. You will find

in nine times out of ten that a man at forty is set in his

ways. He has his own ideas as to how things should be
done, and he has his ovm ideas as to how machinery should
be sold. The average firm does not want to take a man
on with a view of training him after he has gone past
the period where he is susceptible to training.

The Real View of the Salesman

*<'TpHERE used to be a belief that the successful salea-
^ man would have to be a mechanic himself, and that

he would have to be the mechanical master of the line

he sold. A general knowledge is necessary, but it does
not follow that a man has to be a high-class mechanic in

order to sell successfully. If he runs into problems that
are too deep for him he can always draw on the company
he is selling for, and experts can be quickly secured. The
biggest thing a salesman has to think about is this:

"'What does my customer think of me?'

"The customer may be in a centre away from your
head office. He may never have seen your head office,

your factories, or any of your plants. I''or the time be-

ing all he sees is your salesman. The salesnian who is

going to succeed must get that idea behind him and ahead
of him all th3 time. He has g.T, to measure up to vh^

size of the company. His big job is not selling a machine,

or some other article, not simply taking an order or chas-

ing up a prospect. His real worth-while vsrork is to soil

the company to the man, and that is a big enough job

for any man to tackle, and the man who can do it success-

fully and consistently is going to succeed, and it will be

difficult to keep him back."

"And do you think," CANADIAN MACHINERY asked
Mr. Evans, "that there is future enough in the machinery
business to warrant a boy going into the business as a life

work, expecting from it as good a chance at advancement
as he could gain by investing his time elsewhere?"

"I certainly do," was the reply. "The business of

selling in the mechanical field is a big proposition, and the

field is not crowded. There is room for competent men,
and there will be more room in the future as the industrial

developments in this country become more marked."

How the Outside Man Sees the Home Office

HOW does the outside man view the home office?

Here's a pretty fair view from R. V. Donaldson,
London representative of the Canadian Fairbanks-

Morse Co.:

It seems to me that a great deal of misunderstanding
occurs owing to the fact that salesmen are inclined to
feel that the inside organization does not give sufficient

attention to each order he sends in and forgets that the
inside staff have a duty to perform to a large number
of salesmen, and that it is impossible for those on the
inside to devote all their time to one particular order,
but the best possible service must be rendered to all.

On the other hand, those on the inside sometimes seem
to think that a salesman is just a fellow who travels
around the country in a first-class train or drives a

flivver around, picking up orders here and there, living

on the fat of the land, and getting well paid for it. Need-
less to say both viewpoints are wrong.

There are many people who have a responsibility in

connection with the execution of every order. In this

responsibility there are no exceptions, from the manager
to the office boy, each must assume his share and must
never forget that a moment's carelesness may cost the

company a good account.

A curt answer on the telephone, a little sarcasm in

a letter, a wire overlooked, or worst of all, a promise
of shipment made and broken; a hundred and one little

things which seem of no consequence, but which at a

critical moment may prove vital to the customer.

Service is the keynote of business to-day. The quality
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of service given by us to our customers will determine
the volume of our business in the years to come. If we
are prepared to give our customer the right article to

serve his needs in the most efficient manner, and to see

that we not only make the sale but also that the article

leaves our warehouse in good condition at the earliest

possible moment, and be prepared, if necessary, to follow

the shipment up and see that no unnecessary delay occurs

in its reaching the proper destination, then we can, to

a great extent, forget price. I do not mean by this that

we can soak a man, but that we can secure business at

a price showing us a reasonable profit, and competitors

can cut prices if they like, but in the long run we are

going to get the business.

Remember the Customer Always

T^HE point I am trying to impress on the minds of the

inside staff is that no salesman can continue to do
business unless he has the support and co-operation of the
entire inside organization. Every man has got to do his

share in the most efficient manner possible, and the only
suggestion I have to offer is that the department mana-
gers and their assistants endeavor to keep in closer touch
with the shipment of orders after the salesman has sent

them in. For instance, a big concern gives an order for

an article which, unfortunately, is not in stock. This
party happens to be a good customer of ours, and the
department head or assistant immediately endeavors to

pick up the article. Failing to find it in the city, he may
wire the factory and have the goods shipped by express.

In doing these things he is using all the means in his

power to serve the customer, but meantime Mr. Black,
superintendent or engineer of the concern requiring the
goods, only knows that he gave a salesman the order,

and that his work is tied up, and the goods should have
arrived three days ago if those fellows in Toronto were
on the job. Result—^he gets Mr. Salesman, and gives him
a dressing down. Mr. Salesman calls Toronto on the long
distance telephone, and learns the facts and communicates
them to his customer. Mr. Blank says: "All right, but
why in 'Sam Hill' did not they let me know that? I would
have borrowed a tool from someone else, or done some
other work, but now I have lost three, four or five days,
as the case may be, waiting on every express to bring the
goods." Result—Mr. Salesman spends an hour smoothing
up the rough spot. He is generally unreasonable if a delay
hits his pocket, or inconvenienced him, and Mr. Salesman
has spent an hour's time, and a whole bunch of energy
which could have been used in procuring more business,
and don't forget, he also spent 60 or 70 cents on a long
distance phone call, and used up some of the phone oper-
ator's time, the department's time, and the time of the
purchasing department.

Advise About Any Delays

^[OW, if those on the inside made a practice, in a case
^ of this nature of dropping Mr. Superintendent or
manager a little note advising that we had endeavored
to get the goods locally, failing which we had been in-

terested enough in giving service to pay for a wire to

the factory, and that we were after his shipment, all

this soreness and unnecessary friction and expense would
have been avoided. Customer would feel better disposed
to us, the salesman's temper would have been unruffled,

and considerable energy saved to be used in productive
effort, instead of reselling the company all over again.

This is the most vital thing I can think of in connec-
tion with our "Inside organization," the keeping of the
customer advised without his asking for information, as

he generally allows the delay to run along until he is

good and sore before asking, and then time and money
must be spent to remove the sore spot, whereas if we
had forestalled his soreness by assuring him we were
after his interests he would have felt better disposed
towards us.

Selling in a Broad Way
T T seems to me that those on the inside sometimes lose
•*• sight of the fact that a salesman does not only sell

the article to the customer; that kind of business may be
all right, in dealing with a specialty which a man buys
about once in his lifetime, but the man who represents
us has got to sell himself, his article and also the class

of service which the company stands for, because we
want, not only the order to-day but the account during
the years to come. The time I feel best is when weeks
or months after I call on a customer, and open an account,
to receive from this office a salesman's copy of a shipping
ticket, covering some different line of goods to that which
was first sold. Then I know that not only did I sell him
one order, but that the manner in which the Inside or-

ganization handled that order sold him the service of
the company, and that I have another solid customer in

my territory; and the next time I go back and send my
name in to that man he immediately begins to think, "Now,
what do we need that I can buy from this man?"

A special dispatch from Rome to the Chicago "Tribune"
states that negotiations are being concluded between a
representative of a French syndicate and the Italian
Government for the construction of a tunnel through
Mount Blanc, which will be one of the greatest projects
to pass through the Alps. Studies for the project have
been going on for about fifteen years. It is now proposed
to build an electric railway from Chamonix in Savoy to

Amsta in the province of Turin, a length of 50 miles,
whereof 10 will be under Mount Blanc. The new railway
will join two of the most celebrate'! valleys with mag-
nificent scenery and perhaps the most renowned among
all picturesquf- cities of the Alps.

NOW that they are going to have an examination for
graded certificates for engineers in Ontario power plants,
how about an examination for the men appointed to do
the examining? Is there any good reason why they
should not demonstrate their ability before some dis-

interested, yet capable, body?

Darlinc in Dea Moines "Resister.'

Th« ijiBoc«at little fame of crack the whip.
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TH^ivaer
Editor 'Marine Bi^ineerin^'

WITH more tonnage under construction than at

any previous time, the centre of gravity of the

world's merchant fleets shoves a considerable

movement from pre-war days. The chief cause of this is,

of course, the heavy losses sustained by Great Britain,

and the heavy gains made in the United States. Other

nations have also come into the field, but the distribution

of tonnage between the two great Anglo-Saxon nations

is the dominating feature of the situation.

If we look at the relative positions at the outbreak

of war, and that of the present day, we will see what
a radical change has taken place. The question that is

uppermost in the minds of those interested in shipbuilding

on both sides of the Atlantic is "How will we stand two
years hence?" The latest available figures show that

Great Britain, emerging from her sacrificial labors of

the war, and her more recent labor difficulties at home,
is beginning to catch up. On the other hand, construction

in the United States is declining. The general losses

in the world's fleet are being made up, and ere very

long ocean freights will be governed by normal com-
petitive rules. The day when anything capable of carry-

ing a. cargo can be operated at a profit will be past,

and the vessel that can keep out of dock for the longest

time, and take the least amount of maintenance and
operating cost will be the survivor. Again, if two com-
peting vessels are on an equality as regards these prime
essentials, the prize will go to that one which enjoys

the greatest skill in management. In that day years

of successful experience in ship operation will be a big

factor against competition from comparative newcomers,
however brilliant they may be. But those days are yet

in the future, and in the lap of the gods. Let us turn

to concrete facts and see where the nations stand.

The Tonnage in 1914
TN August, 1914, the tonnage of the world's fleet was
^ approximately 40,000,000 tons gross. This is equal to

about 60,000,000 tons
deadweight carrying
capacity. Of this, .

Great Britain posses-

sed approximately
20,000,000 tons, or
about one-half the

total tonnage of the
world. The United
States at the same
date had 2,700,000

gross tons of ocean-
going shipping.
France possessed

2,325,000 gross tons,

Italy about 1,700,000, A MODERN OIL TANKER—ISHERWOOD CONSTRUCTION.

Japan about the same, Swden, 1,222,000; Norway, 2,500,-

000; Denmark, 737,500. Spain had 864,395 tons, Greece

about the same, Holland, 1,500,000; Belgium, 400,000, and
Brazil, 3,000,000 gross tons. Of the enemy nations' fleets,

Germany owned by far the largest. Her fleet was ,in fact,

second only to that of Great Britain. She had a total of

5,291,000 gross tons, while Austria had only 1,000,000.

During the war the losses to the allied and neutral

nations amounted to about 15,000,000 tons. Here, again,

Great Britain was by far the largest loser. This was,

of course, inevitable. Her ships kept the seas and carried

her troops and supplies from every corner of the world,

besides carrying supplies to other nations. Her total

losses were 9,000,000 tons, or about 45% of her fleet as

it was in August, 1914. During the war, in spite of her

enormous production of naval vessels, and repairs to

damaged ships, she built 4,342,000 tons. Captured vessels

and ships bought from other countries amounted to

1,247,000 tons, a total of 5,589,000 tons. Her net losses

were, therefore, 3,443,000 tons. This left her at the end

of the war with a tonnage of 15,814,000. Her losses were

in some respects greater than appears on the surface.

This is because she lost a large number of her first-class

passenger liners, which are hard to replace, as well as

the larger size of cargo carriers, which carried on trade

as regular liners on established routes. Now she is get-

ting down to cases, and her yards are busy on the pro-

duction of both cargo and passenger ships, the naval

construction having been dropped. The comparative con-

struction figures further on in this article will show just

what is being done in this direction.

The Position of United States

THE record of the United States shipping during the

war is, of course, one of pure gain. By new con-

struction alone she added to her fleet 875 vessels of

2,941,845 tons. In addition to this she purchased 233

vessels of 833,854

gross tons, and
brought down frrom

the lakes 66 steam-
ers of 140,000 gross

tons. Her losses by
enemy action amoumt-
ed to only 322,214

gross tons, and th,is

wa.s offset by the

seizure of 81 enemy
steamers of 546,000

tons. The U. S.

shipping profit and
loss account shows a

good credit balance
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through the war. Her sea-going merchant marine of

2,706,317 gross tons in 1914 had grown at the end of the

war to 5,515,180 gross tons. Including lake and coastwise
shipping, she has 12,000,000 tons.

France lost about 40% of her pre-war shipping and
has no new construction in her own country to take its

place. She is getting some ships built in Canada at

present, and a large number of wooden steamers were
built here during the war. These vessels were of 1,500

to 3,500 tons deadweight, and their value to France is,

with all due deference, problematical. France demanded
that the enemy merchant ships seized at surrender should
be turned over to her in the proportion of ton for ton,

and that she be allowed to buy 1,000,000 tons each from
Great Britain and the United States. These plans have
not yet been realized, but it shows her ambition to be-

come a maritime nation. This ambition is shared by others.

Italy, who lost about 51% of her merchant fleet during

low cost of labor, the difficulties of securing plates, etc.,

has resulted in Japanese costs going up till they are in

the neighborhood of $185 per ton.

The Scandinavian nations also suffered during the

war, and their efforts at new construction were ham-
pered by the lack of raw materials. Norway was the

heaviest neutral sufferer among the nations. Out of a

tonnage of roughly 2,500,000 she lost no less than 1,178,-

000 gross tons. To counteract this, she had under con-

struction at the end of 1918 about 200,000 tons. This

was made up of steamers and motorships, fifty of which
were of wooden construction and eight of concrete. It

is interesting to note that the Norwegians were among
the first to undertake the construction of concrete vessels,

and they adopted methods which have been widely copied

by other builders. Sweden lost about 18% of her mer-
chant fleet by enemy action, amounting to 202,000 tons.

She had under construction at the end of last year about

60,000 tons. The Swedish yards are very busy, but have

H.M.S. "WITHEKrfJGTOX" 28,000 H.P. GEARED ,,TURBINE.

H.M.S. "RENOWN,"

the war, is also taking steps to rehabilitate herself, and
a bit more. She has now about 36 shipyards in operation,

and still more are planned. She hopes to obtain an an-

nual output of 400,000 tons, if she can obtain the raw
material. This has in the past been obtained chiefly from
Great Britain, and during the war that source was, of

course, shut off. She is looking now to develop her own
resources, chiefly on the island of Elba.

Japan was another nation that came out of the war
exceedingly well as far as her ships and shipbuilding

capacity are concerned. She lost through enemy action

only 132,000 gross tons. She sold to other countries about
another 125,000 and purchased 130,000 tons. During the
war she built for herself 768,325 gross tons, the net result

of her activities being an increase of 25% on her pre-war
fleet. She also built for the U.S. about 130,000 tons, and
had under construction at the end of the war about thirty

more steamers for the U.S. Japan has expanded her ship-

building facilities enormously, and has now an annual
capacity of over 1,000,000 tons. However, despite the

suffered from the difficulty of obtaining ship plate, which
were in pre-war days imported from England. Denmark
also suffered from the submarine activities, her losses

being 219,000 gross tons out of 739,532, leaving her in
June, 1918, with 600,000 tons. The difference was made
up by new construction which amounted to 100,000 tons,

and sale to and purchase -from other nations about
equalized themselves. Spain had a merchant navy, of
approximately 864,000 tons before the war. She came
out of it with about 650,000 tons. She lost by enemy
action 166,000 tons, while marine risks and sales accounted
for 133,000 tons. New construction amounted to 35,000
tons and purchases 47,000 tons. Greece, Holland, Bel-
gium and Brazil all suffered heavy losses, the totals being
662,000 tons out of a tonnage of 2,900,000 tons belonging
to the four nations.

What Canada is Doing
'TpHE total tonnage under construction in the Dominion
^ of Canada in June, 1914, was 14,184 tons gross. In
1915 the necessity for more ships had become apparent
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and the Imperial Munitions Board took up the question

of building ships in Canada. Contracts were given out

amounting to $70,000,000, including both steel and wooden
ships. There were 43 steel and 58 wooden ships. This

started shipbuilding in Canada in good earnest, and it

has kept up so far in very good shape. At the end of

1918 there were 45 berths for steel vessels ranging from
3,500 to 10,500 tons in the various yards. The Canadian
Government Merchant Marine programme c^me along
when the I.M.B. ships were being finished, and is still

keeping the majority of the yards going.
In addition to this, some firms built ships to their

own account, for sale, and at least one firm is doing so
at present. Other yards have contracts for European

tons, were being built. The great preponderance of ton-

nage compared with the slight difference in numbers
building, is accounted for by the larger size of the vessels

built in the deep-water yards. These vessels are all

steel. Besides these, 49 wooden ships of approximately
49,000 tons were under construction. All the other

British Dominions had between them only 24 steel vessels

of 77,000 tons, and 9 wooden vessels of 6,443 tons.

The cost of building a ship in Canada is now but

little different from the English prices. Taking into

consideration the fact that English yards are not in a
position to take outside orders for some time, and that

European nations are clamoring for ships, there should

be lots of business for Canadian shipyards. The exchange

owners, and there are at present negotiations being car-

ried, on for the securing of a large order from France.

This would cover contracts for over 100 ships. It is

supposed that the Canadian Government would finance

the building of these vessels, the stumbling block at

present being the low French exchange rate. The growth
of the Canadian shipbuilding business can be seen by a
comparison of the tonnage under construction in 1914

with that in the present year. The figures for June, 1914,

as already stated, were 14,184 tons gross, while those at

September, 1919, were 210,800 tons gross. This was
divided as follows: Great Lakes shipbuilding yards had
23 vessels of 53,833 gross tons under way, while on the
Atlantic and Pacific coast 29 vessels, of 108,020 gross

rate is, of course, a very adverse factor, but this could

probably be overcome. Canada's deep-water yards can

construct any type of cargo ship, and there are at present

oil tank vessels being built on the St. Lawrence. The
Canadian Government Merchant Marine have had 24 ships

delivered this year, and the remainder, comprising 30

vessels, will be delivered during 1920. These ships are

being built at fourteen different yards, situated on the

Atlantic coast, River St. Lawrence, Great Lakes, and
Pacific coast. They range in size from 3,500 tons dead-

weight to 10,500 tons deadweight, and will make a very

useful fleet when completed. Already a goodly number
of them are sailing the seas, bearing Canadian goods to

different countries, and bringing their products in return.
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Another phase of the marine business more particularly
connected with upkeep and repair is the establishment
of large drydocks of the floating type in Canadian har-
bors. Sydney and St. John on the Atlantic coast, and
Victoria and Vancouver on the Pacific coast, will all have
these docks in the near future. An adequate drydock,
of the floating or permanent type, is a source of income
to the vicinity it is situated in, as well as a splendid
investment to the owners. It is also of indirect benefit
to the shipowner in that its presence in certain localities
exerts a favorable influence on insurance rates. These
drydocks should bring many millions of dollars to Can-
adian pockets that formerly went to our Southern neigh-
bors. Canada has built a large number of motor and
auxiliary craft in the last few years, but no Canadian
firm has yet tackled the making of the marine oil engine.
However, that may come before very long, and be attended
with as much success as the building of the marine steam
engine.

The great expansion in shipbuilding called for a large
number of auxiliary appliances for ship use, and Can-

OPPOSED PISTON TWO-CYCLE OIL ENGINE.

adian firms went into this business with as much energy
as they displayed in the main effort. The manufacture
of steam winches, windlasses, steering gears, pumps, etc.,

has been so successful that in some cases these machines
have been sold to U.S. purchasers in direct competition
with American builders.

In far-away Australia 12,000 miles from the heart
of the Empire, the shipping shortage was felt acutely.

There were thousands of bushels of wheat waiting for

shipment, a lot of which was spoiled. It was piled along
the wharves in many cases under temporary covering.

Faced with the knowledge that ships could not be ob-

tained, the Commonwealth Government resolved to build

for themselves. They, therefore, gave contracts lio

several firms in the Commonwealth for twin-screw cargo

steamers built on the Isherwood system. The first to

be completed was the "Dromana," and eight more are

under construction. Since laying down these ships the

Goverijment have decided on a programme of fifteen more
to be built during the next two years. They have also

ordered six 12,000-ton steamers in Great Britain.

The Losses of Germany
r\F Germany's fleet of 2,159 vessels, aggregating 5,291,-^ 000 tons, which she owned at the beginning of the

war, but little remains.' At the time of the armistice

probably 2,500,000 tons remained in her lands, and a con-

siderable amount of this has been transferred to Allied

natfons. The actual tonnage remaining to her is not very

clear. She built during the war about 740,000 tons. The
ships so far divided among the Allies include the cream of

her passenger fleets, which cost so much time and money
to create. It is only poetic justice that the nation which
started out to wipe all other flags from the seas should

only succeed in nearly eliminating her own. There will

be few tears of sympathy shed over the spectacle.

The quarterly returns issued by Lloyd's Register of

Shipping make interesting reading, and the latest available

statement is up to September 30th of this year.

There was on March 31st of this year a total tonnage
under construction of 7,796,266 tons gross. This only in-

cludes vessels of 100 tons and over. Of this total the

United Kingdom was building 2,254,845 tons, and the

United States 4,185,523 tons. Canada had at this date 61

steel vessels of 168,935 tons, and 42 wooden vessels of

49,452 tons on the ways. The total of the other British

Dominions was ten steel vessels, 46,866 tons gross, and
18 wooden ships of 16,987 tons. The remainder were di-

vided over the European nations. These figures relate

|only to steam and motor vessels. There were in addition

165 wooden and 3 steel sailing vessels being built in va-
rious parts of the world, but their total tonnage was only
151,500.

On June 30th there were under construction 1,744 ves-
sels of all types, the tonnage being 5,493,717. These in-

cluded 1,155 steam and motor vessels of steel, 356 wooden
steam and motor vessels, 5 steel sailing vessels and 228
wooden sailing vessels. Great Britain had in hand, 2,-

524,050 gross tons, the United States at the same time
having 3,874,143. This shows an increase for Great Brit-
ain of 269,155 tons, and a decrease for the United States
of 311,380 tons. Canada had under construction 55 steam
and motor vessels of steel, totalling 163,493 tons, and 70
wooden vessels of 81,000 tons, 244,493 tons altogether.
The other British Dominions were building 26 steel ves-
sels of 70,256 tons and 13 wooden vessels of 11,647 tons.
European nations accounted for the rest.

The British Show Gains
T^HE latest figures show the position at September 30th,
-' and are interesting as showing the relative activities

of Great Britain and the United States. The total for
the United Kingdom is 781 vessels of 2,816,773 tons, while
that of the United States is only 3,470,748. The increase
in Great Britain over the previous quarter is 293,000
tons, and the decrease in the United States about 400,-
000 tons. Canada had 52 steel vessels of 161,853 tons
and 49 wooden vessels of 48,950 tons. This is a slight
decrease from the previous quarter, and shows that ships
are being delivered with no new orders taking their place.
The other Dominions have 33 vessels altogether, 24 steel
and nine wood, but the tonnage is about the same as the
last quarter.

That Great Britain is getting her large cargo liners
back on the seas is evident from the size of the ships
under construction. There are 157 vessels of 6,000 tons
and over on the stocks, and 18 of these are between 15,000
and 25,000 tons- It is confidently predicted that the out-
put for the full year will amount to 3,000,000 tons. The
United States may be going to capture the seagoing trade
of the world, but they will know they have been in a
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race. There are no figures available for Germany or

Austria as yet. Holland, Italy and Japan are the only

other nations with over 200.000 tons under construction,

beside Canada. France has about 180,000 tons.

The ferro-concrete vessel has practically gone out of

existence, the only vessels of this type under construction

being barges of small size. Wooden shipbuilding is also

being relegated to the limbo of forgotten things, as far

as large-sized ships are concerned. Both wooden and con-

crete ships are practically possible as far as being ships

is concerned, but they have the fatal drawback of costing

as much as a steel ship, with less deadweight capacity.

This is a point that cannot be got around, and effectually

disposes of their claims to recognition.

New Features of Ship Design

TF the concrete ship, which was to revolutionize all future
* marine construction, according to the enthusiasts, has
slid quietly into oblivion, there have been other develop-

ments which are more permanent. Another feature of

war-time shipbuilding which was introduced with a great
flourish of trumpets, was the standard fabricated ship.

This was particularly in evidence in the United States,

where it was entered into on a large scale. Briefly, the
idea was to introduce repetition production into the science

of shipbuilding, and turn it into manufacture. A stan-
dard design of ship was decided on, and the making of the
scantlings was given out to different contractors all over
the country. These firms would cut, bend, and drill the
various members to the drawings or templates furnished,
and the manufactured shape would be shipned to any yard
to be assembled. In Great Britain a number of vessels
were built under this plan, but on the conclusion of the
armistice, those not completed were sold to private owners
in their uncompleted state. These private owners made
the necessary alterations to fit them for the particular
trade they were going in. Fabricated shipbuilding, as far
as the United Kingdom is concerned, has been abandoned.
In the States the experiment did not work out with the
complete success expected, but there are a considerable
number of these ships still under construction.

The greatest departure from old established practice
was the introduction of the Isherwood system of construc-
tion. From time immemorial boat builders have built
their craft with vertical rigs or frames attached to a
longitudinal keel. These frames are spaced from 2' 6"

to 4' apart, according to the size of vessel, and the shell
plating is riveted on to the skeleton tlius formed.

The Isherwood system, so named after its originator,
departed completely from this practice. The main scant-
lings of the vessel are laid fore and aft, or longitudinally,
the vertical framing consisting of deep frames at con-
siderable distances apart. This method allows for greater
strength with considerably less weight of steel. It is
being adopted more and more every day, and especially in
the construction of oil tank vessels.

Electric welding, while for many years employed in the
repairing of vessels, has only since the war been suggested
as a means of construction. A vessel of 150 feet in
length has been laid down, in the construction of which
rivetinnr will be entirely eliminated. She may be com-
pleted by the time this article will anpear, and her per-
formance will be watched with interest. Lloyd's Register
Committee have also approved a design for a vessel on
the Isherwood system, in which the plates will be at-
tached to the longitudinal framing by this method.

Development in Marine Engines
^yHEN we turn to the propelling end of marine design,,

the great advances made are apparent. After long
years of successful and reliable operation, the triple and
compound inverted vertical reciprocating engine seems
doomed to pass away, and its place taken by the geared
turbine and internal combustion engine.

From the inception of steam navigation on the ocean,

development was comparatively slow. The first great
revolution was the introduction of the screw propeller to

take the place of the paddle wheel. Following this came
the introduction of the compound expansion engine, the
first trans- Atlantic steamer to be fitted with this type
being the "Holland" in 1870. From the two stage ex-
pansion developed the three and four stage, and it was felt

that the last word had been said in this direction. From
1881 to 18r6 the only improvement made was in the di-

rection of higher pressures, and slight gains in economy.
Then in 18.' 6 the engineering world was startled by the
advent of the "Turbinia," a little vessel of 45 tons dis-

placement, 100 feet long, 45 feet beam, which tore through
the water at the speed of 34 knots an hour. This was
achieved by the use of Sir Charles Parson's turbine. The
British Admiralty immediately started experimentmg with
the new motor with the result that about 1905 this method
was finally adopted for all the vessels of H.M. Navy.

The turbine was introduced into the merchant service In
1^907, by the "King Edward," a Clyde pleasure boat. The

TRIPLE EXPANSION RECIPROCATING ENGINE.

Allan Line steamer "Victorian" was the first trans-At-
lantic steamer to adopt it in 1905, and then came the two
sister queens of the seas, the "Lusitania" and "Maure-
tanla." Thus was the turbine definitely placed in su-

premacy for all high speed, high-class liners. The great
bulk of the merchant marine still held fast to the recipro-

cating engine, the reason being that for speeds under
fifteen knots the turbine was not efficient. This was be-

cause of the high speed, of rotation necessary for effi-

ciency, which was only practicable on high speed ships.

However, ingenuity in the engineering world was not to

be stopped by this obstacle, and in 1910 the "Vespasian"
was fitted with a reducing gear between the turbine and
propeller, which allowed both to be run at their most
efficient speed. The single reduction gear was so success-
ful that it was developed further, and a double reduction
gear intuoduced. The success of this may be estimated by
the fact that in June, 1917, Lloyd's classed 23 vessels of
153,000 tons fitted with either single or double reduction
turbines, and in the following twelve months 72 vessels
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of 367,960 tons, while in the year ending June 30, 1919,

they classed 183 vessels of over 1,000,000 tons. The larg-

est of these vessels was the oil carrier "San Florentino"
of 12,842 tons. This does not take into account war ves-
sels, of which the "Renown" is an outstanding example.

Another development has been the combination of
steam turbines direct connected to electric generators,
which drive motors connected to the propeller shaft. The
best example of this style of equipment is the U.S. battle-
ship "New Mexico," while in England the "Wulsty Castle,"
a vessel of 3,566 tons, has been so fitted.

The adoption of the internal combustion engine for
sea-going vessels dates from 1910. In this year the
"Vulcanus," of 1,179 tons, was fitted with a Diesel engine
of six cylinders, 15% inches diameter by 23% inches
stroke. The development in this type of engine may be
seen by the fact that the latest and largest vessel of this
type is the "Glenapp," fitted with two sets of engines
driving twin screws. Each set consists of eight cylinders
2914 inches diameter by 43 5-16 inches stroke, the horse-

The second consideration is weight and space occupied.

These must be a minimum as every cubic foot occupied by
the power plant, and every ton displacement, is obtained
by sacrifice of earning, or cargo carrying space.

Fuel economy comes next. Not only in the actual fuel

used per horse power is economy beneficial, but greater
economy in fuel c6nsumption means less fuel carried
for a certain length of voyage. This enables more cargo
to be carried. If the voyage is a long one, it means less

calls for replenishing fuel stores, saving money in pilot

and harbor dues. It also enables the fuelling to be done
where that commodity is cheapest, or at least leaves
some alternatives.

Maintenance and operating costs come next. The
prime mover which requires the minimum of attendance,
and consumes the least supplies, may be more desirable
than one which is cheaper in first cost, or slightly more
economical in coal.

Regarding the question of reliability, there is nothing
to choose between the reciprocating engine and the

^ro" y^ttc

2Tt4M Cri'r^oei

^^m^ Ftto Wmtm* lao'^ '^^^ Mcrm£,.L

^ff /so' -^

THE STILL OIL AND STEAM ENGINE.

power of the two being 6,400. The "Glenapp" is 7,374

tons gross, about 11,000 tons deadweight.

The Engine of the Future

IT will be seen by the foregoing that there are rivals

a-plenty for our old friend the triple expansion en-

gine. Which of them will eventually gain the palm, and
occupy the position so long and honorably held by it in

the marine world? To answer that we must look into

the question a little deeper than we have up to the present.

In deciding on the type of power plant to be adopted
in a ship, several factors must be considered, all of which
have an important bearing on the final decision.

The most important is reliability, or freedom from
danger of breakdown. The great bulk of the world's
trading is carried on by ships that have to be away from
their home ports for months at a time, sometimes even
years. It is absolutely necessary that the motive power
must be capable of long sustained running with only minor
adjustments. A major repair carried out in a foreign port
may easily devour the profits of several voyages.

geared turbine. The triple expansion engine has moved
the world's fleets around the oceans, with a remarkable
absence of breakdowns. The only thing that made them
a total breakdown was the breaking of a tail end shaft,

and these accidents were few in proportion to the number
of vessels engaged. In the early days of turbine oper-

ation, some trouble was encountered, due to the stripping

of blades, but this has long since been eliminated. Tur-
bines with and without reduction gears are now giving as

reliable service as the older reciprocating engines.

Taking up the subject of weight, the geared turbine
installation has the advantage of the reciprocator. In
figuring on the total displacement for each type of engine,

the fuel consumption must be taken into account. The
installation which uses the least fuel allows for a greater
amount of cargo being carried. The consumption of fuel

foi all purposes with a good triple expansion engine may
be taken as 1.6 lbs. per I.H.P. per hour, while that of the

geared turbine Vi\\\ be about 1.3 lbs. per S.H.P. per hour.

I.H.P. means indicated horse power, while S.H.P. means
shaft horse power. The shaft horse power will be in the
turbine installation about 96 per cent, of the I.H.P., so
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that consumption per I.H.P. will be about 1.2 lbs. This

is taking the fuel used to be coal. If steam is generated

by oil, the consumption will be less in both cases, but the

real factor is that the steam consumption of the turbine

is least. The consumption of fuel figured on here includes

that necessary for driving the auxiliaries, which must be

taken into account. We see, therefore, that the geared
turbine is equal in reliability to the reciprocating engine,

and is the better as far as weight and fuel consumption
are concerned. In first cost the geared turbine installa-

tion is from 3 to 4 per cent, dearer than the reciprocator.

This disadvantage is more than outweighed by the other
advantages.

The turbo-electric drive, while slightly more economical
in steam consumption, is much heavier than the geared
turbine, and is also higher in first cost. The complicated
electrical connections call for much more skilled attendance
than is required for the geared turbine, and we may safely
say that for the general cargo carrying steamer its adop-
tion is unlikely. For naval vessels it may have a field.

A further combination which has proved very success-
ful in a certain class of vessel is the reciprocating engine
exhausting into a low pressure turbine. This is the ar-
rangement adopted in the famous "Olympic," and gives
economy of operation with flexibility in manoeuvring.
However, it is with the typical cargo carrier of 6,000 to

10,000 tons that we are more immediately concerned. This
tjrpe is the backbone of the merchant marine.

The Oil Engine's Future
XlfE will now consider the latest type of marine engine,

and the one which many people believe will be the
standard type in a few years. The internal combustion
engine has a good many points in its favor with but few
against it, and the latter are gradually being eliminated.

In the first place, the use of the internal combustion
engine eliminates at once, boilers, coal and boiler room
crew. Instead of large spaces being occupied to store coal,
the oil is carried in the ballast tanks. This, of course, is

true of an installation using oil fired boilers, but the dif-
ference is that the internal combustion engine uses only
about one-half the fuel consumed by the most economical
steam motors. In a steam engine the heat losses start
at the furnace, and go on to the condensor. The result
is that in a reciprocating engine the overall efficiency is

about 12 per cent. In a turbine it is about 16 per cent.,
while in the oil engine it is about 30 per cent. The
thermal efficiency of the oil engine is higher by far than
any steam engine or turbine can ever reach.

The first cost of an oil engine is probably 20 per cent.
higher than the geared turbine type, but the crew neces-
sary is only about two-thirds that of the latter. This
coupled with the much lower fuel consumption places it

far ahead as an economic factor. While the saving of
weight in the engine itself is not great compared to the
turbine installation, the increased cruising radius, or the
smaller quantity of reserve fuel required, is much more
important than the actual engine weight.

It has had several disadvantages to fight against. The
first, and one of the greatest, is the limitation of power
that could be developed in each cylinder. This limitation
precludes its use in very high-powered vessels. About
500 H.P. per cylinder would seem to be the limit at pres-
ent, but a further adoption of the two-cycle type may in-
crease this considerably. Difficulty of reserving and
starting were also a drawback, but these may be said
not to figure in the latest types. Difficulty of finding oil

stations militated against both oil fuel and the oil engine
for some years, but is practically overcome now. The
great drawback seems to have been the liability to irre-
parable breakdown and the difficulty of finding highly
trained attendance. With improvement in design, and
greater experience the first diflSculty should gradually
vanish. With the more general adoption of this engine
the men will be trained. British engine builders are de-
veloping their own designs, and improvements are taking
place frequently. One of the most promising of these is

the Still engine, in which the exhaust gases are utilized to
evaporate the water in the cylinder jacket, the resulting

steam being used on the opposite side of the piston. By
this method a still greater efficiency reaching as high as
40 per cent, has been obtained. The development of the

two-cycle opposed piston type will result in reducing the

weight per horse power, allowing of larger units, and de-

creasing the number of cylinders required for a given

power. Taking it all round, the oil engine promises a
reduction in weight, space, attendance, and fuel, a com-
bination which should result in its general adoption for

all medium speed cargo vessels of 6,000 to 10,000 tons.

The first-class express steamer and the warship will

no doubt be propelled by the geared turbine for some
time to come, while the mixed cargo and passenger liner of
17 to 20 knote will no doubt use the combined reciprocating

and turbine installation in many cases. With the growing-

need of economy in both coal and oil, and the steady in-

crease in wages, marine engineers must keep on their

investigations to determine the most efficient motor.

Special trades require specialized treatment, but the out-

look for the internal combustion engine is good. Some
day the practicable internal combustion turbine will be
discovered, marking another great stride in the science of
marine propulsion.

The Outlook in Canada

/^ANADA has a large number of well-equipped yr
^^ to-day, with efficient managing and operating staffs.

There are between the actual building and the contributory

trades probably 40,000 men employed. The pay roll

amounts to something like $40,000,000 a year. Every
British yard is booked up for two years to come. That
means that the most dangerous competitor is removed.
All Europe wants ships, and must get them built outside

of their own countries. The exchange rate operates just

as much against the U.S. as it does against Canada, put-
ting them on an equality. Canadian yards can build as
well and as cheaply as United States yards. It is up ta
them to go after the foreign orders and keep their yards
going. If they can be kept in successful operation for
the next three or four years, they should be in a position
to face the future with every confidence. Make shipbuild-
ing a permanent industry of the country.

Accordinj? to "Der Schweizerische Eisenwarenhan-
del," a file v.hen new, if viewed under a strong magnify-
ing glass, will be found to consist of fine points or teeth,

so far as the cutting surface is concerned, and if passed
over a piece of hard steel or other hard resistant metal,

it will be found that the majoritv of these teeth have
splintered off, leaving a very indifferent set of cutting

points. For this reason, it is best always to use files

first on brass and copper alloys, as this saves the teeth

from breaking away, while the heat engendered by the
working friction somewhat anneals them, and makes
them fit to follow on with wrought iron and mild steel,

harder steel and cast iron taking the last place, and after

these the files want re-cutting, if they be thick enough.

A gas stove is now available for housekeepers that

has a heat jreasuring device for the oven. A thermostat

is made use of, which automatically maintains oven heat

at a constant temperature, and also enables the cook to

select at will any pre-determined temperature. The
regulator will automatically maintain it for any definite

period.

Fitted v,ith flanged steel wheels, a motor truck was
recently used to reclaim an abandoned railroad spur line

extending to a deserted lumber camp in Montana, thus

saving a large amount of money for the company. A
small flat car served as a trailer on which were hauled

the rails. The truck used was standard make, one-half

ton, and in the first month travelled 3,300 miles, or about

108 miles dally.
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NOT so very long ago the engineer's handbook
contained a few well-known facts regarding the

physical properties of the more common industrial

metals. Reference information ocf this character was
somewliat limited and the engineer was also handicapped
by the paucity of the materials at his command. The
liandbook of to-day must contain a fund of data relative

not only to iron, copper, fcrass and other well-known alloys,

but must also embrajce the siubject of nonferrous alloys

to a much greater extent than has been the practice

heretofore.

Metals, which for many years had been of interest

only to the scientist and to the laboratory investigator,

are n©w used with signal success in the making of articles

of high value in the industrial arts. Chromium is one

such metal, and, alloyed wtith nickel, it forms the teasis

of many alloys used where high temperature conditions

are encountered. Carbonizing boxes, annealing pots,

lead pots and similar articles are subjected to the action

of external heat, and it is desirable- that the materials

from which they are made should possess a mumber of

characteristics, such as the power to resist the action of

VOLTA FURNACE AND REGULATORS.

either oxidizing or reducing flames; resistance to the
action of metals and salts and toughness under high
temperature conditions, even as great as 2,500 degrees
F. It is also desirable that the material should be soft

enough for I'lachdning.

Hiram Walker and Sons Metal Products, Ltd., Walk-
erville, Ont., are the manufacturers of "Nichroloy," an
alloy possessing the desiraible qoialities enumerated
above. It is composed of low carbon steel, chromium,
silicon, manganesie, aluminum and nickel, together with
two other metals, forming a very hard and clear surface
when cast.

,

The physical qualities of the alloy closely resemble
those of steel even when heated. The metal machines
similar to a medium high carbon cast steel, yet, when
machined, does not oxidize or rust, but maintains for a
considerable time its grey steel appearance. Unlike steel,

too, it does not become porous when heated, and when
used for carbonizing, boxes this property tends to the

conservation of the cai4)onizing compound. The life of

the ibox-es depends, of course, upon their size and thick-

ness, as well as the temjperature to which they are sub-

jected. Life runs of albout 3,500 hours are common.
The life of nickel content alloys when used for con-

tainers of mclten metals or salts to some extent depends
upon the percentage of nickel. In this alloy the nickel

content is low and a scale is formed when heated in the

air. By producing the scale artificially in the interior

of the pots it is possibl-e to prolong the life very ma-
terially.

Manufacture of Nichroloy Products

Naturally enough, when the product has to withstand
high temperatures in the performance of its duties, its

manufacture involves the use of higher temperatures to

secure fusion and in the electric furnace is found the

most suitable means of melting. In the present plant

a one-ton electric furnace, made by the Volta Manufac-
turing Co., Welland, is installed. This furnace is of the

three-phase type, using six-inch Acheson graphite elec-

trodes and i'i fitted with a Thury regulator made by the
same firm. The usual rheostats and hand control, to-

gether with ammeters for indicating the current input,

are also installed. Low tension current for furnace

operation is supplied iby three single-phase Packard
transformers, which step down the 13,200 volt, 2S cycle
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GROUP OF DRAW BENCHES IN WIRE DRAWING DEPARTMENT.

supply to 100-95 or 90 volts, depending on the tap em-
ployed. The high tension is connected star, while the

low t^sion is connected up in delta, the delta being

placed at the transformers.

A switciilbcaTd forms part of the equipment, two
Condit oil switches being mounted, together with a gra-

phic watTtmoter and an integrating wattmeter, both of

Canadian Westinghouse make. The furnace lining is of

magnesite brick for the hearth, with silica brick lining

above and a siHcia brick roof.

In the making of nichroloy, the nickel is charged into

the furnace in shot form and the chromium as ferro-

chrome. No slags are needed for refining as in siteel

making, the only additional agents needed being ferro-

ailicon and ferro-manganese. These ferro-alloys serve

to eliminate any oxides forjned in the metal.

Monel Metal

In the making of alloys which resist corrosion, there

is a broad field for a metal which will withstand acids,

high temperatures and the erosive action of hot gases

and super-hea'ed steam. Monel metal meets these severe

requirements, and as the Canadian distributors, Hiram
Walker and Sons Metal Products, convert this metal into

the form of the finished casting or wire for the Can-
adian market.
Monel metal is not a synthetic alloy, but is a natural

combination of nickel and copper, which is refined with-

out changing the relation of the important elements,

i.e., nickel and copper. These two metals bear the same
relation to each other when the alloy is refined and
fabricated as in the ore taken from the mines. The alloy

contains approximately 67 per cent, nickel, 28 per cent.

copper and 5 per cent, other metals.

In making castings, the natural alloy, either in shot or

ingot form, i.< charged into the furnace and melted down.

Metallic magnesium is added for deoxidation near the
end of the heat before the metal is poured.

Moulding Practice

Pouring temperatures encountered are much higher
than those prevailing in the iron foundry and accordingly
the foundry practice adopted is, to a large extent, that

of the steel foundry: Exceptional care is taken to ensure
good moulds since the metals cast are of comparatively
high intrinsic worth and spoiled castings come high. Dry
sand moulds are used, the binder being molasses. A
silica -wash is also employed when particularly smooth
castings are desired. The baking of the moulds is very
thoroughly done since moisture detrimental to the proper
casting of either nicholoy or monel metal.

Wire Drawing

Nickel-chromium alloys possess valuable properties

when used' for resistance wire in electrical apparatus.
Their specific resistance is high, varying with the dif-

ferent grades; their melting point is high and their im-

munity from oxidation makes them particularly adapted
for use in heating appliances, both industrial and do-

mestic.

This comiviny manufactures "Chromel" resistor alloys

in three different classes, each having its own electrical

characteristics. Chromel "A" contains approximately 80

per cent, niikel and 20 per cent, chromium. It is especially

useful in electrically-heated devices operating at tem-

peratures above 1,600 degrees F. and up to 2,000 degrees

F. Its resistance to oxidation and corrosion makes it

very useful for electric stoves, furnaces, hot plates, etc..

Compared with copper, its electrical resistance is 60 times

;

as great at 7.5 deg. F. Chromel "B" has a lower chromium
content sinc-T its composition is approximately 85 per

cent, nickel and 15 per cent, chromium. It has a slightly

lower electrical relsiistance, ranning about 51 times that

of copper at 76 deg. F.

Chromel "C" is a nickel-chromium-iron alloy contain-

ing about 25 per cent, iron and 11 per cent, chromium.

It finds considerable use in sadirons, toasters and other'

devices of a simil'ar nature.

The Canadian demand for these various types of re-

FINISH DRAWING BY MEANS OF DIAMOND DIES.
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sistance wire is rnet by the product of this factory and
in> addition to chromel wire, monel metal wire is a'lso

drawn. Aside from tungsten the chromel alloy "A" is

the hardest wire drawn commercially, and since tung's-

ten wire is drawn for lamp purposes only, the drawing
of chromel alloy is no small achievement.

Various factors enter into the successful drawing of the

metal. The drawing imust proceed at a uniform rate,

the wire must he supplied with the proper lubricant and
the annealing and cleaning of the wire between opera-

tions must ba carefully done.

From th« accompanying illustrations a good idea of

the drawing operation may be gamed. A number of

draw benches are provided and are fitted with rotating
heads upon which the wire is coiled and by mean's of

which it is pulled through the dies. Two kinds of dies

are used, chilled cast iron and the diamond. Since the

latter is used on a somewhat special machine it will 'be

considered later.

A word as to the mechanical details of the drawing
benches: They consist of an angle-iron framework sup-

porting a flat iron top. Through this top each vertical

shaft projectJs and is provided with bearings and a worm
gear meshing with a worm on a horizontal shaft run-

ning the length of the bench. This shaft is belted to the

line shaft in the usual manner and is fitted with a fric-

tion clutch, by means of which it may be started or

stopped.

Five standi; or benches are used in drawing with cast

iron dies. The first of these is a single drum machine
with a 24 in. drum. The second stand is of similar con-

struction to the first, mounting three drums of the same

size. The third stand has six 14 in. drums arranged in

two sets of three each. Two more stands of two drums
each complete the equipment for using cast iron dies.

The drums on each stand can be used singly or in

multiple, that is, the wire being drawn can be taken
from the reel, passed through the die and wound upon
the drum, or it can be reeled off, passed through the die,

given a loop around the drum and through another die

to the next drum in line, and so on until it reaches the
last one, where it is coiled. By this means it is possible

to effect several reductions in the one reeling with con-

siderable economy.
The character of the metal being drawn determines

the number of passes advisable; with monel, six are pos-

sible, but with chromel, three are about the limit, the

greater hardricss of the latter metal making the drawing
operation more difficult and necessitating more frequent
annealing. The wire, of course, elongates in being
drawn through the dies, owing to the reduction in diame-
ter, and at first sight it might be supposed that difficulty

would be encountered from this source in multiple draw-
ing, since the drums on each bench rotate at the same
speed. This fact is of no importance, for the wire looped

about the first and intermediate drums slips sufficiently

to compensate for its growing length. The dies are of

cast iron, chilled, and are cast in rectangular shape with
rounded off cone-shaped depressions. The wire hole is

drilled to the smallest size and carefully reamed to the

correct taper. On being worn oversize the hole is then

reamed to the next size larger, and as this is repeated

until the opening is worn too large for the largest pass,

a considerable life is thus obtained. The multiplicity of

DKJA.i. ..LW OF ONE OF THE LATEST TYPES OF DRAW BENCHES.
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holes in each block also tends towards economical use
of the die blocks.

The benches above described are made by the firm
for its own use and are of interest in that the worm
drive is contrary to usual practice. The extra expense
is justified in the securing of more uniform tension in

the wire. ThiiB is of considerable imiportance in the draw-
ing of a difficult metal, such as chromel.

Diamond dies are used for the reduction of the wire
to the finished sizes for the market. These dies are set

in brass holders and the machine shown in one of our
illustrations is of much smaller dimensions than those

just described. While this is the case, these last ma-
chines, of which there are two, are capable of drawing
monel wire through ten passes with the one reeling. Six
passes are the limit on chromel wire.

Starting from the reel the wire passes through the

first die and then over a drum beyond, from which it

passes through the bath of lubricant and up over another
drum on the original side of the die. From this it passes

through the second die and repeats its course until all

dies have been passed. From the late die it is wound'
on a receiving drum. Both horizontal cylinders and the-

receiving drum are power-driven. The elongation of the-

wire here as in former drawings is taken care of by
slip. The dies are supported by an iron bar through
slots in which the wire passes.

The lubricant here used is of a liquid type, a special

soap being one of the ingredients. Wire is drawn froia
5-16 in. rod down to standard gauges, as required by
customers. The smallest size usually drawn is .009 in.

in diameter; this corresponds to aoout No. 31 B. & S.

gauge. The draft in each pass varies with the material
and with the diameter of the wire; it varies from .025

in. down to about .0005 in. for the smaller sizes. The
wire is annealed at various stages of the drawing. The
annealing is done in a separate building with two oil-

fired pot furnaces and fitted with quenching and pick-

ling tanks. A special coating is also given the wire to

assist in the lubricating of the dies used.

After a final annealing the wire is reeled on spools,

and is then ready for the market.

Making Turbo Blowers and Alternators
A Line Now Being Made in Canada—Many Interesting Features
in Connection With This Type of Equipment—Work at Dominion

Bridge Company Plant
By C. 0. THOMAS, Asst. Chief Engineer of Turbine Dept., Dominion Bridge Co.

THE construction of steam turbines

of any considerable size in Can-
ada has not, until recently, been

considered a commercial proposition. Yet
it seems unreasonable to suupose that

this country, which has developed so

many different lines of engineering
manufacture, should continue longer to

stop short at the steam turbine. The
principal prime mover of the age is now,
however, a product of Canadian indus-

try in the form of steam turbines, manu-
factured by the Dominion Bridge Com-
pany under license from the Rateau-
Battu-Smoot Company of New York.
Two of these units are each of 2,150 h.p.

and drive blowers, also built by former
company, for the conversion of nickel

material at the plant of the British

American Nickel Corporation of Nickel-

ton, near Sudbury, Ont.

The blower unit, illustrated in outline

by Figure 1, is a direct connected set,

consisting of the turbine and a multi-

stage blower, delivering 36,000 cu. ft, of

air per minute at a pressure of 12 lbs.

sq. inch above atmosphere. The tur-

bine takes superheated steam at a pres-

sure of 180 lbs. and exhausts into a
surface condenser at 28 in. vacuum re-

latively to a 30 in. barometer.
The turbine is of the Rateau impulse

type, with characteristically large

clearances between the bucket, and sta-

tionary parts, and the normal running
speed of 3,600 r.p.m., is well below the

critical speed of the shaft. Although
the end thrust with this type of tur-

bine is almost negligible, a trust bearing
of the now well-known Kingsbury type

is provided to retain the motor in its

proper endwise position. These bear-

ings have given perfect satisfaction on
the steam trials. The packing boxes
consist of a series of self-centreing car-

bon rings, the leakage from the first

two or three at the high pressure end
being led back into the turbine casing

where the steam is utilized by the nozzles

which receive it. Some of this steam

is also conducted to the exhausts end
packing box to seal the vacuum against
air leakage. High pressure steam can
also be supplied for the same purpose
when starting up or at very light loads.
An interesting feature of this turbine

is the air fan governor. .'X.s the pressure
of air delivered varies with the speed,
this pressure regulates the position of
the steam actuated admission valve.
Very close regulation is attained. The
fan is directly mounted upon the tur-
bine shaft beyond the outer bearing and
the air pressure is also used to operate
"n emergency shut-off valve in the ca^e.
An advantage of the fan governor is its

extreme simplicity, no lubrication being-
required owing to the absence of sleeves,
links, etc. The impeller blades of the
blower, shown in Fig. lA, which is con-
nected to the turbine by a flexible coupl-

_

ing, consist of high-grade forging ma-
chined all over and have a section taper-
ing to the periphery in such a manner
that the stress is nearly uniform along

FIG. 4—GENERAL VIEW OF TURBINE ASSEMBLY DEPARTMENT. FIG. 3—2100 H.P. TURBO BLOWER ON TEST BLOCK.
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FIG. 1

the entire length of the blade. The
1>Iades are secured to the shaft by T
iheads fitted into corresponding slots

milled in the shaft, each blade being
machined until the weights of all are

«qiial. * This construction results in a
very well-balanced and strong rotor with
710 end thrust, as there are no revolving

discs to give rise to it. One of the bear-

ings, however, is provided with an ad-

justable thrust collar to maintain the

^axial clearances constant. The blower

is cooled by means of water circulation

in cored spaces, which can be opened
for leaning. Like the turbine, the blow-

er can be readily opened for inspection

by lifting the top half of the casing.

Oil is supplied from the lubricating sys-

tem of the engine room, in which there

are three other blowers driven by tur-

bines as well as an alternator. The oil

is lifted by independently driven pumps
to an overhead tank, from which the

bearings are supplied by gravity, the

oil thence draining to three cooling tanks

before returning to the pumps.
A volume pressure curve characteris-

tic of this blower is shown in Figure 2.

An automatically operated stabilizer

LAYOUT OF DIRECT CONNECTED TURBINE AND MULTI-STAGE BLOWER.

18

14 Z6 ZS

\ Cob. Ft. pf rn,r\.

FIG. 2—DIAGRAM OF VOLUME PRESSURE CURVE.
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at tlhe present Itime they steamed for

hours at eacih end. Of course, the

steajn tod to l>e turned on very slowly,

awinig to the fact that the pressoire

tniiglht blow off the roofing and the

charging hole caps. The system had

been In orperaition for four or five

monitths, amd he bad noit noticed ,any

G'amage whatever to the oven walls.

FIG. 3- 210D H.P. TURBO BLOWER ON TEST BLOCK.

valve in the air discharge line, in accord-

ance with the usual practice, prevents

any back flow occurring at light loads.

On test at the manufacturer's works,

the guaranteed steam consumption and
output were fully met, the unit running
with marked absence of vibration. The
machine mounted on the test bed with

its surface condenser is shown in

figure 3.

Figure 4 is a view of the Dominion
Bridge Company's assembly shop with

five turbines, three blowers, and two
A.C. generators in course of construc-

tion. On the right of the picture, paper-

making machinery is seen in course of

erection. Turbines and blowers in earlier

stages of construction are shown in

figure 5, where a blower impeller is also

to be seen as described above.

a year or so ago, allthoug'h Mr. Harri-

son be'Jieves that refractory costs will

'Steadily decrease.

In sumtoing up tihe merits of .pulver-

ized coal as a fuel for oipen4iearth

furnlaices, Mr. N. C. Haarison, the gen-

eral sulperinlteindenlt of (the Atlantic

Steel Co'mjpany, 'says that in the case

of the pulverized fuel, all the heat units

in the coal are consumed lin the fur-

nace, wihile in fthe case of the gas pro-

ducer some 18 to 25 per cent, of the

heat units are lofit in the producer it-

seK when converting the coal into gas.

Coal can be pulverized in plants of

abouit 100 tons dlaiiy capacity and de-

Hvered to the furnace for about 50

cerfcs (2s. Id.) per Iton, which is about

the satae as the cofits for gasifyiing coal

in gas producers. When ui^ing the same
coal as in gas producers, the flame is

hotter, which allows) the use of a

greater percentage of scrap per ton of

steel. On the other hand, howeveT, the

refractory ccrts have been very much
greater in the furnace using pulver-

ized coal than in the gas producer fur-

naces, and were almost twice as great

Some information on the systsm. of

steaming gas retorts was given at a

recent meeting of the Midland Insti-

tute of Mining, Civil and Mertfanjiaal

/Engineers by Wr. Riley, the coke-oven

manager at TinsJey Park. Mr. Riley

exiplained that the steam connection

was made about 18 in. up from the oven

level in the centre of the door; a bole

iwate dnilled to receive a 1% in. coup-

ling. The .steanij pipe ran along each

side of the oven, with branches att

every oven, and Ithe steam was inltro-

duced by a flexible hose with a nozzle.

When about to start steaming a rod
was rammedi into tbe coke and the noz-
zle inserted, which tapered from 1 in.

to % in. This was inserted and the
steam turned on for four or .six hours;

In a paper read before the American

Elecitro-Chemical Society, Chicago, Mr.

G. M. Clark states that two American

concerns have developed methoch of

heating rivets electrically. The Ameri-

can Car and Foundry Comipany emiploys

a method whereby the .rivet itself forms

a shorit-circuit connection across the

secondary of a transformeir. A .siprinig-

device bolds the rivet in the desired

position across the ends of the trans-

former whilst the operator hok»3 the

rivet with a pair of tongs and brings

the spring holding device into operation

by means of a foot lever. The con-

sumiffcion of electrical energy is about

20 units per 100 lb. of rivets, and the

time taken to beat the rivet naturally

varies wilth the size of the rivet. In

another type of heater, employed by
,tbe Electric Furnace iCompany, a

granulalted canbon bloclc forms the

gihort-circuiiting device across the trans-

formed seconidlary, and in .turn radiates

heat to the rivets. The (consumption of

electrical energy for thite type is about

18 units peir 100 lb. of rivets.

Accorddng to Mr. F. B. Silsbe, the

cracking of Ibhe rubber insulation on the

high-.tension cables connecting th«

spark plugs of petrol motors to the

distributor is due to ozone. The ozone

piroduced by electrical discharges in

the neighlborhood of suicih cables ait-

tacks unistres'sed rufbber uniformly and

very slowly- The preisence of a very

little mecihanical tension in the insrula-

ticn, however, is sufficient to localize

the corrosion to a few deep cracks,

which rapidly extend to the core of the

cable and rerider it useless.

THINGS TO REMEMBER
By Proverbious

A single fact is worth a shipload of argument.

A poor workman quarrels with his tools.

A good action is never thrown away.

Be slow to promi..^e and quick to perform.

Better do it, than wish it done.

Conceit may puff a man up, but never prop him up.

Do not throw your opinions in everybody's teeth.

He that stays in the valley never gets over the hill.

Sloth, like rust, consumes faster than labor wears.
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Plans of the Canadian Steel Corporation
Plant Now Under Way at Ojibway Indicates That This Company
Looks for Big Developments in Canada—Planning for a Steel

City There of 25,000 People

npHE Windsor district of Ontario, to
A which the name Border Cities has
been given, is one of the most flourish-
ing industrial centres in Canada at the
present time. With the influx of auto-
mobile manufacturers and other indus-
tries of like nature, a rapid growth is

taking place. It also bids fair to be-
come one of the bigger stuel centres in
Cnnada, for when the Canadian Steel
Corporation complete their plant at Ojib-
way, not only will the steel now import-
ed into the country by the US. Steel
Corporation, the parent company, be
supplied by a home industry, but export
trade may also be developed.

In the establishing of this steel plant
a departure in design has been made
from one of the practices of the U. S.
Steel Corporation. The mills of the
company in the United States specialize
in particular products, that is, the whole
output of individual mills is devoted to
one particular class of steel product.
Here, on the contrary, the whole steel
industry will be represented in the pro-
ducts t'.irned out; structural shapes,
rails, rod, sheet and plate, together with
t.inT)late and wire will be manufactured,
the different plant units being added
as netd arises.

Several million dollars hnvt <»lready
been spent in actual construction work
and drawings and plans have been fin-
ished for the whole development.

A Steel City of 25,000?
A site of some two thousand acres has

been purchased which will accommodate
both the steel plant proper and the com-
pany's industrial town of Ojibway. This
latter has been laid out for the accom-
modation of a community of 25,000 per-
sons. The steel plant site has a front-
age on the Detroit River of two miles,
and the town development is located be-
hind that portion reserved for the plant.
The ultimate size of the plant will be

on a generous scrle. .^s laid out at pre-
sent twelve blast furnaces are provid-
ed for, with a rossible two additional.
These will be of 500 to 550 tons daily
capacitv each. At the nre=ent tinie four
orly of these will be installed, the re-

mainder being left for future require-
ments.

In add'tir>Ti to the'se open henrth fur-

naces will be e»-ected. Present plans
call for two or three grouns of fo:irteen

open hept-th fn'-nncrs of the station-Try

type, each of 75 tons canacity. The
capacity of each croup will be in the
neighborhfiod r-f 750.000 tons per annum.
A« an alte'-nnti^'e to the above it is pos-
sible that- fliinlpx '^•ncess of the tvne
used at the Garrr m''l« may be used, and
in this cai»e t^"o ?50-t.on open hearths
will be erecfp'' ^nr^^^^hpr with two 25-ton
converters. Ti-.-"<: riant would have a
capi.citv of K(\ noo tnns a month.
The Talbot process, by which thepe

open hearths would be operated, does
not require the use of any scrap for the
making of steel, but is able to use the
molten iron from the blast furnace as
the sole raw material. The iron is first

partially blown for the removal of the
silicon and a varying proportion of car-
bon and is then transferred to the open
hearth. About one-quarter to one-third
of the finished steel is tapped at one
time, the remaining portion of it being
left in the furnace to dilute the impuri-
ties contained in the pig iron and to
supply the heat )iecessary for the keep-
ing of the slag very fluid. Aildition of
lime »nd iron ore or oxide are made as
slug-making materials, and after the
slag has formed the molten iron is run
in and a violent reaction takes place,

most of the phosphorus and silicon be-
ing removed in the first few minutes.
With the four blast furnaces consider-

ed as present equipment and with six-

teen 75-tor open hearths, approximate-
ly 1,000,000 tons of ingots wll be made
per annum.
Blooming mills will be installed to take

care of the product of the open hearth
plants and the rolling mills also con-
templated will manufacture nearly every
line of rolled steel products. A. combin-
ation structural and rail mill, a plate
mill, a bar mill, rod mills and wire mills

will be erected, toeether with finishing
mills for wire products. Tube mills and
mills for the manufacture of sheet and
tin plate are also a'.nong the future pos-

sibilities.

Present Status of the Development
While considerable development work

has already been done, the magnitude of

the work is not apparent at first sight

to the casual observer. This is so for the

reasoTi that most of it is underground
and the substructure of any building or

work of this nature, while inconspicuous,

when finished is exceedingly important
and costly.

The ore dock and blast furnace found-

ations consist of concrete work of con-

siderable magnitude. The blast furnaces
will be erected in a line at right angles

to the river frontage, and frr the ac-

commodation of the ore vessels a slip

has been partially completed. This sl'p

for the present is 2,400 feet long bv 202
feet between dock walls, and will be
completely dredged out to a depth of

2.1 feet. The method of makinsr the dock
walls is of much interest. Excavation
Wi's made to the bottom of the concrete

walls and pile foundations were driven
to solid rock some seventy feet helow.

On top of these the concrete was poured
ati'i the dock walls finished in drv land.

Whoi. t>e concrete had ^et and when the

w^rV had advanced sufficiently, a sand
drc^^e WIS emnloyed to rc"iove the

pnrth 'n*e"V('r,ing between the walls.

The sand thus removed served adnMrably

as a fill for some low land on the plant
site; 600,000 cu. yards of earth will be
removed from the slip. At the present
time this concrete work is completed
and a considerable portion of the slip

dredged out.

As mentioned before, the section com-
pleted at the present time is 2,400 feet
in length. Later, when expansion is

necessary, a further 2,000 feet will be
finished, making the total length 4,400
feet. The width of 202 feet is sufficient

for two boats to tie up at opposite sides
and a third to pass between them.
The snubbing posts are of special de-

sign, constructed so far as is humanly
possible to avoid accidents in mooring.
Hand chains are also provided at water
level for the saving of any workman un-
fortunate to tumble off the docks, and
ladders are provided at intervals for
his gaining access to the level above.
The portal is 400 feet wide, the con-

vergence to the width of the channel in-

side all being made on the down stream
wall. The end of each dock wall makes
a right-angled turn and these portions
of the walls arc securely braced back
by heavy reinforced concrete beams, alt

converging to a common centre. Later,
slag will be used as a filling material.
Some movement was naturally to be

expected when the slip was dredged out,
and this was provided for. About two
inches lateral movement was found.
About forty feet back from one dock
wall is placed a reinforced concrete
structure which serves as a runway for
the boat unloader and also as a retain-
ing wall for the stock pile; beyond this
wall is tied in to the dock wall with
heavy reinforced concrete beams every
forty feet or so, and in turn it is tied
in to the stock pile wall some 600 feet
beyond. Conduits are provided in it

for power supply to the unloader, and
a tunnel runs its full length. This latter
serves to lighten the wall and at the
same time provides a place for racking
pipes, etc.

Excavati.^n has been nfade for the
foundations of four blast furnaces to-
gether with their stoves, and founda-
tions have practicallv been comnleted
for two of them: 12.000 yards of con-
crete will be used in these found.itions.
Tn building them piles are d»'i-<'en to rock
bearing as thicklv as poso'h'e. and on
these is laid 15 feet of limestone con-,

Crete. This is followed bv five feet of
gravel or silica concre+e, and on top of
this 12 feet of fireb^-ick w'll he laid be-
fo»'p the bla=t fuTnce is eroofed.

Two stacks too-et^er wHh fv,p,> stoves
are now in the course of f"'bWcp*ion as
wp'l as the steel for a mach'ne shop.
Copner bv-nroduct coVp ovp»>a will

be erec^^ed. and their canacitv will keep
ppce with the demands of the blast fur-
rares.
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HTHE need of a ^)ecial department of

this nature is coming to be recognized

as an important adjunct to the selling and

advertising end of the business.

*E.Ef1^KOT\^-t:Sn:^rvd ^J.fl/loore t

To anyone in the manufacturing; business the value

of good photographic reproductions of their product

can hardly be over-estimated.

It is becoming a more established Jact as time goes

on, that good photographs are of the greatest assistance

to the sales department, securing orders in many cases

where the prospect was doubtful. Another advantage of

using the photographic method of showing your product

is in such cases where the carrying of samples is impos-

sible. Take, for example, a large marine or power plant

installation. A series of photographs forwarded to a pros-

pect showing similar installations to that which he re-

quires cannot fail to carry considerable weight.

Manufacturers who depend on outside photographers

to supply their work are very often disappointed at the

results obtained. This is due to the fact that the local

photographer rarely pays any attention to commercial
work, and is, therefore, unfitted for such work, having
neither the equipment or experience, not to speak of tech-

nical knowledge.
Because of this fact, and other important reasons,

many manufacturers are installing their own photographic
department to work in conjunction with their advertising

and sales departments. The advantages of such a move-
ment are ovious, chief among them being the quality of

.the work obtained.

^Advertising Manager. Go1di« & McCuloch Co..
tAssociate Editor, Canadian Machinery.

Ltd.

Quality of Work
Having your own photographer, he naturally becomes

familiar with your product and develops a sense of mech-

anical values, which is most important in order that the

greatest possible value as a selling aid may be found

in the photograph. By specializing on any one line of

product the photographer is enabled to bring into prom-

inence the important details that have real sales and

educational value, as well as additional artistic merit.

When a photographer realizes that success to a great

extent depends on his efforts, it is his best work only

which you procure. His subjects are always arranged

to make retouching as small an expense as possible, the

plates are exposed and developed with greatest care, while

the prints he delivers are of the best quality he can obtain

from his negatives. In other words, he takes a personal

pride in his work. This is especially true if his efforts

are commented on and appreciated.

The efficient service obtainable proves a most important

advantage over the usual outside method. Perhaps you

wish some prints in a hurry. With the outside photo-

grapher this becomes quite a problem, as three or four

days is not an uncommon time to wait for prints ordered

from outside sources. In many cases the print becomes
of no value through arriving too late for its sales pur-

FIGS. 1 AND 2. ILLUSTRATING THE VALUE OF PHOTOGRAPHS IN SHOWING CONSTRUCTON PROGRESS.
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FIG. 3.- -RECORD PHOTOGRAPH SHOWING STYLE OF WRENCH
SUPPLIED WITH CERTAIN INSTALLATIONS

pose, proving once more that it pays to conduct your own

photographic department.

With your own studio, finished prints from existing

negatives can be delivered to the sales department at an

hour or two's notice, an advantage not to be overlooked.

Another strong point in favor of one's own photo-

graphic department is the question of expense. It will

be found that considerable money can be saved through

conducting a studio at the plant. In place of the usual

three to four dollars per exposure, you will find the ex-

pense cut to a considerable extent, not to speak of the

advantage of getting the exposure just when you want it.

A commercial photographer does not answer one's beck

and call, for he has other lines to attend to, and often

you must wait his pleasure before obtaining the desired

picture. The advantages of having your own photographer

have been clearly pointed out and the reader, no doubt,

convinced. We will now state what has proved to be a

successful equipment for average conditions.

What Equipment Is Necessary

As the great majority of work will necessitate the tak-

ing of the complete kit to where the work is,

we should secure an outfit which is easily port-

able, yet not lacking in utility. Any of the

modern type of view cameras which has a focal

length equal to at least twice the diagonal

of the plate used, will do nicely. This focal

length is necessary in order to obtain good
perspective in our subject.

In photographing machinery we should get
far enough away from the subject in order
that our perspective and proportions are gooa,
filling our plate by using a long focus lens.

The extension bed on a view camera admits
of this long draw of bellows. Another desirable
feature is the sliding block under the bed of

the camera, which is so arranged that tho

weight is well balanced over the tripod, and
not all in front as would otherwise be the case.

This is a great convenience in wide angle
work, or when working on a slippery floor,

for one can balance the camera with less

danger of upsetting. For illustrative pur-

poses, we will mention the photographic outfit

as used by the Goldie & McCulloch Co. of Gait.

Starting from the ground up, we first come
to the tripod. This is of the regular wooden

type, which folds up and goes into the camera

case. It should be sufficiently heavy to form
a solid foundation for camera-. The camera

used is of the Premo view type, fitted with a
series 7A Ziess-Protar anastigmat double lens,

working at F 6.3. This lens is made by the

well-known firm of Bausch & Lomb. It is so

arranged as to give two focal lengths. With
both lens in position, a focus of 9% in. is

procured, but with either the front or rear

combination used separately, it gives a focus

of 16% in. The advantages of such latitude

are self-apparent.

The Work Room
The lens works in a volute shutter which

varies from one one-hundredth second exposure

to three seconds, in addition to the usual bulb,

and time exposure points.

Entering their room, we find the following

equipment: First, the regular developing tanks,

fixing tanks, print washer, plate washer, etc.,

etc., which require no detailed mention. Next
comes the contact printing apparatus which
we will dwell on for a few moments. This

printing box is equipped with a 500-watt

BOARD nitrogen lamp, which gives ample light for

the purpose.

In front of the printing light is a flashed opal glass

for evenly diffusing the light, but installed in front of

this again and operated from a foot treadle is a pair of

sliding wings in which is placed a safe light color for print-

ing purpose. The object is obvious. When loading paper

in the printing frame, these wings are in front of the

printing light, making the light perfectly safe. By press-

ing the foot treadle, these wings come out, allowing the

bright light to print the required work. Immediately the

treadle is released these wings, operated from springs,

fly back into place, once more making the light safe for

unloading purposes.

Before leaving the subject of printing, let us quote the

method adopted for timing the prints. After a trial has
been made and the proper exposure ascertained, a me-
tronome, or in other words a musical time indicator is

used. By adopting this method of timing one need not
look at the instrument, but can count its ticks to a nicety,

devoting all their attention to the negative, thus securing

the best possible print. The printing frame used in an
Eastman transparent backed swivel frame, having a ca-

pacity of 10 in. square.

The next, and very important, portion of the work

FIG. 4.—ILLUSTRATING THE .VALUE 01
SET UP.
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room is that of the enlarging apparatus. This is a

Folmer & Schwing outfit, Division of the Eastman Kodak

Co., and its capacity is of course more than is ever re-

quired by a firm of this kind.

The lens used in the enlarging camera is the same as

m the regular camera. This idea can often be adopted,

thus saving considerable expense.

Another ingenious arrangement adopted by Mr. Hether-

mgton is as follows: In place of the regular easel, or

bromide paper stand on the floor, he has gone one better

and built an overhead trolley arrangement to accommodate

this part of the equipment.

The entire outfit is made of wood. Two rails run the

complete length of the workroom. On these rails is a

groove, in which run four stepped pulleys, which are

attached in turn to the easel framework. By adopting

this principle one is always assured of the easel being per-

fectly true with the lens of the camera. A tilting ar-

rangement is provided on the easel, should it be desired to

move one portion of the paper slightly nearer the lens.

The light for this enlarging outfit is supplied by a

Cooper Hewitt type K.K. 3000 C.P. mercury M light. The

peculiar shape of this light obviates the necessity of con-

densers. The tube takes the form of the letter M, in

this way spreading the light evenly all over the plate to

be enlarged.

Other fixtures in the workroom can be enumerated as

follows: An Eastman Co. Safe lamp with Wratten slides

to suit the various conditions met with, the regular film

holders, plate dryers, etc. In fact, all the usual parapher-

nalia found in a room of such nature.

Varied Conditions

As shop conditions vary, it is impossible for us to lay

dawn any hard and fast rule to follow. Light conditions

are never the same in any two plants, machinery is often

placed in very awkward places, and so on. We can,

therefore, take only certain supposed cases for illus-

trative purposes and attack the problems in the best

manner possible, storing this knowledge away for future

occasions. When the actual photograph has to be made
we must exercise our ingenuity to the best advantage and
come out with results that prove that we understood our

problem thoroughly.

Take for example Figs. 1 and 2. Here we note two
views of the same installation, both exterior photographs.

Being taken outdoors the exposure was a very short one,

something impossible when picture taking inside the plant.

Apart from the actual exposure of these negatives, what

is the sales value of such pictures?

The photographs have both sales and educational value

for the following reasons: As a record showing how the

assembling of this installation was accomplished they are

ideal, for they serve the purpose of depicting to others

the system adopted. From a viewpoint of salesmanship

they are also invaluable, for a prospect noting the

methodical way in which the work was being accomplished

could not help but be impressed by the standard of the

company who wished to deal with him. In this way these

.

pictures serve a double purpose at one cost.

Photographs As Records

Photographs as permanent records are meal in very

many ways. They give a truthful representation of the

object exactly as it appeared when exposed. Take for

example Fig. 3, which illustrates a wrench board as

supplied with certain installations made by the company
already mentioned.

"How did we make up these boards for such an in-

stallation?" is a query often asked. Out comes the

photograph and there you have all the details at your

command. No guesswork, but plain facts are before you

at once. It's hardly necessary to state that this con-

dition means more efficient work, with no loss of time.

The system of records can be applied to innumerable lines.

Let us consider another case, this time in a large

manufacturing plant. Bill (we will call him that,

anyhow) sets up the tooling on all the turret lathes while

the various operators merely know enough about the

machines to keep them running.

Suddenly without warning Bill gets sick. What hap-

pens? His assistant (if he has any) has to change over

the tooling on one of the machines. "How did Bill fix

these?" he enquires of the machine hand. "Search me,"
comes the reply, and the poor sub is very much worried.

Loss of time results with frantic S.O.S. signs sent up to

Bill. He in turn may be able to draw up a rough sketch

of the arrangement, then again he may not. In any case

they have a mejry old time and all hands are thankful
when Bill returns to work.

How different would have been the above story had this

firm used a camera! They would have taken a photograph

h »lt 1*
1 -^
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FIG. 5 AND 6, ILLUSTRATING THE BENEFITS DERIVED FROM THE USE OF A PROPER SCREEN.
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-THE VALUE OF FLASH AND DAYLIGHT K.\

OF SHADOWS.

of the tool set up, the first time it was completed, and

kept a print on file for such occasions. Fig. 4 illustrates

the idea exactly. As soon as one looks at the photograph

he grasps the various details. Bill becomes unnecessary,

the change is easily made and production goes on without

interruption. Which is the best system?

The Use of the Screen

When photograping any machine it is always advisable

if possible to use a white screen behind it, as this arrange-

ment shows up the picture to better advantage, also saving

money on the retouching process.

At Fig. 5 we illustrate the photo with all its confusing

background in detail. Not only does the background de-

tract from the subject itself, but it means extra work
in the retouching department. Contrast Fig. 5 with Fig. 6.

A white screen has been used in this case to splendid

advantage. It is sometimes good practice to scatter saw-

dust or wood chippings on the floor around

the subject, or to work on a portion of floor

space that has been specially whitewashed,

but these points, of course, depend upon the

color of the machine, its shape, etc.

Wlien using a screen it is advisable to keep

it in motion, otherwise all wrinkles, dark spots,

etc., will show up, making the picture very

poor in appearance. Note the smoothness of

the background in Fig. 6, yet this screen was
both soiled and creased. The moving of screen

is easily accomplished. Have two men behind,

instructing them to move it sidewise slowly,

and as evenly as possible.

The Value of Flash Powder
We could go on enumerating countless

cases where by a little ingenuity money can

be saved in the later processes, but our space

is limited, therefore we must proceed to an-

other section.

In securing photographs of any machine

the chief object is to get away from shadows

as much as possible. An evenly lighted pic-

ture is a joy to the photographer's eye.

We would not have readers infer from
this that we advocate the use of flash powder
alone, but it is our belief where daylight is

procurable, that a combination daylight and

flash exposure is ideal. Fig. 7, which illus-

trates a Ro-Turbo centrifugal pump difectly

connected to a gasoline engine was taken in

this way. The even light with absence of

shadows is especially noted in this photograph.

.4n open flash lamp is about as good as

any for such purposes, but where smoke is an

objectionable feature the smoke bag should be

used. Study your shadows, and play your
flash on the darkest portion, making sure your

.\USENCE

light is well behind the lens ao that no lens

glare can result.
,-"'•»-

,^

,

To illustrate once again the value of a

photograph for recording purposes we show

Fig. 8. Here we see a triple expansion marine

engine after assembly. The value of this

photograph is again two-fold. First its sales

value is self-apparent. A prospect can at once

realize what he proposes purchasing, while

from a record standpoint the photo is of

great value.

It shows to advantage all the various pip-

ing, how it is bent and so on. It also illus-

trates the position of gauges, etc. In other

words, to the shop it is a miniature repro-

duction of what they must build on some
future occasion.

Blocking Out Negatives

This term blocking out is a familiar one to camera
fiends, but not so to the tyro, so we had best explain

the meaning of the term.

To centre attention on the object itself, the background
is painted out with red or black opaque. This brings the

entire ground up in white when printed, pushing out the

subject in all its details. A small easel is usually made
to finish such work with a light striking on the back of

the negative, allowing the worker to see all points clearly.

A good, steady hand is necessary. Where long straight

lines appear on the negative it is a good policy to use a

ruling pen for outlining such surfaces. Practice is really

the big essential, the more you become familiar with the

task, the speedier and more accurate becomes your work.

A good example of blocking out is shown at Fig. 9.

This illustrates a compound marine engine. As can be

noted by blocking out the rest of the negative, at once

we concentrate on the subject itself.

FIG. 8.—THE VALUE OF THIS PHOTOGRAPH AS A RECORD IS SELF
APPARENT. PIPING, GAUGES, ETC., ARE CLEARLY NOTED AND THEIR

POSITION CAN BE DUPLICATED IN LATER INSTALLATIONS.
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FIG. 9.—A NEAT KXAMFLE OF BLOCKING OUT WORK.

Another section which can be adopted to advantage

is the photographing of the artist's retouch (from which

the half-tones are made). In this way splendid finished

prints are obtained, which will be found very useful in

making up travellers' photo albums, and for enclosure

with proposals, etc.

Fig. 10 illustrates a photograph of an installation at

Montreal Mechanical School showing Heavy Duty Goldie-

Corliss Engine. This was photographed from the artist's

retouch, and the neat appearance of the print illustrates

clearly the value of this class of photograph.

System of Filing

Any photographic department is behind time Without

a filing system. It should be so arranged that when a

negative or print is required, one can put their hand on

it at a moment's notice.

Every negative should be enclosed in a separate en-

velope on which should appear the title of the negative

as well as the number. These should be filed on edge

FIG. 10.—A GOOD EXAMPLE OF PHOTOGRAPH FROM
WORK.

in a vertical cabinet similar to that used for ordinary

correspondence filing.

A cross-card index, giving the title and number of

each negative, makes them easily and quickly found, and

after the required prints are made ordinary care should

be observed in seeing that the negative is returned to

the proper envelope, the number on which makes it prac-

tically impossible to put it back in the wrong place.

The finished prints can be placed in folders and

handled in a similar way.

It is important in filing both negatives and prints

that numerous and intelligent headings be used, such

as—turret lathe tool set-ups, automatic tool set-ups,

watertube boilers, Corliss engines, etc.

For negative files a heavy pressed board guide with

metal title holders will be found most substantial and
conspicuous for sub-dividing the various classifications.

Some General Hints

If possible, have the machine to be photographed

painted a grey shade. Above all avoid red or blue. Red

means a black dismal photograph, while blue ensures the

very opposite, the result being a white streak instead of

the proper color value. It is not always practical to name
ihe particular shade you desire, but by diplomacy and co-

operation between shop and photographic department im-

provement can be made to a wonderful extent. Where
some highly-polished surface appears, it is best to dull

this down with suitable paste or chalk, to get away

from the glare.

Should it be desired to show cap screws, nuts, bolts,

etc., or letters on some casting, rub these with chalk, or
cover with a thin layer of white lead. The letters caa
be painted with the regular white paint, as is often done>

Wherever a machine is taken, showing actual opera-
tion, be careful that the cutter or tool is really in a work-
ing position. It often occurs that you see some photo-
graph showing the cutter in a position, that from a hard
practical standpoint would be quite impossible. Where
including the operator of the machine, refuse to take
the picture before he assumes a natural working position..

The tendency of the operator is to pose facing the camera.
Be careful to avoid this as the value of the print, from'
a mechanical standpoint, is materially lessened. His
eyes should be on his work. If is often possible to take
a picture of this nature without the operator's knowledge,
but in the majority of cases the light is so poor that such
a procedure is impossible. For this reason it is best
to take the operator into your confidence, explain diplo-
matically, that without his aid your picture cannot be a

success, then watch how natural he
looks. A little encouragement is all

he requires. When arranging ma-
chinery care should be taken to see'

that all small parts such as oil cups,

pipe fittings, handles, etc., are pro-
perly screwed in place, and in pro-
per alignment.

In some cases it is a habit to

place wooden plugs in threaded holes
to protect the threads. Watch this

point, for many a photograph has
been spoiled through lack of care
on small details such as mentioned.

While it is not good practice,

generally speaking, to use a wide-
angle lens, it becomes necessary in

some cases where extreme width
must be obtained. For such work
the firm quoted throughout this

article, use a Cooke primoplane
series .7A lens working at F 6.5.

The principal objection to the use
of a wide-angle lens is the difficulty

in securing true perspective, and,
owing to the small aperture focus-

sing is made more difficult where
light is scarce.

ARTIST'S RETOUCH
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When arranging a photograph, take your time. Study
your picture. You have, we will suppose, reached the
point where you are ready to press the bulb, or remove
the lens cap, as the case may be. Before starting the
exposure take a final look at the object to be photo-
graphed. It will pay you many times over, for countless

pictures have been saved through this final glance. Other
points to be watched will crop up from time to time, but
experience is a great teacher.

A Suggestion

To those firms who feel that the expense of employing
a photographer for their work is too great, we make the
following suggestion:

Look around your plant. The drafting office is a
splendid starting point, and ascertain if there is not
someone who could accomplish this work in conjunction
with his regular employment. It is a poor plant that
does not harbor at least one photo bug. Like the poor,

they are always with us. You will find this arrangement
very satisfactory, for given the proper equipment to

develop his ability, a photographer will break his neck
if necessary to obtain results. Expense becomes a very
small matter if this arrangement is followed out. Tall

oaks from little acorns grow, and a humble photographic
department started in this manner will soon make its

value so apparent that it will expand in its usefulness
as time goes on.

What supplies shall I use? That is the first question
the tyro is apt to ask himself. In answer to this supposed
query we would say, use only the best of everything.

Good work requires good tools. The plates, or films,

whichever you use, should be dusted carefully before
being placed in holders. A wide camel's-hair brush
should be used for the purpose. Developer should be
kept at proper temperature and be clean. The same holds
good for the fixing solution. Care and cleanliness should
be the slogan of the dark room. For those readers al-

ready familiar with the art of photography we publish a
formula used by Mr. Hetherington in the developing of
prints. This formula is particularly adaptable for use
-with Azo paper, but will be found equally desirable for

almost any quick printing paper. Clean, snappy prints

are turned out by means of this solution. Following are
the ingredients, which should be added in the order given,

«ach one being thoroughly dissolved before another is

added. The developer is non-abrasive.

Water, 40 ozs.; metol, 15 grains; sulphite of soda, 1

«z.; hydrochinone, 60 grains; carbonate of soda, % oz.;

potassium bromide, 25 grains; red prussiate, 5 grains;

oxalic acid, 5 grains; potassium iodide, 5 grains. This

developer is ready for use in this finished form. A feature

of the developer is that it requires no alcohol as a pre-

servative.

What One Firm Has Accomplished
In conclusion, we quote what the National Acme Mfg.

Co., of Cleveland, Ohio, has accomplished in their photo-

graphic department. In common with other manufactur-
ing companies they found a great deal of difficulty in

securing suitable photographs from outside photographers.

They established in 19i0 their own photographic depart-

ment as a branch of the advertising department.

In three years' time the department made itself self-

sustaining, and proved to be a valuable adjunct to the

advertising and sales division of the business.

Over 850 photographs per month were used for adver-

tising arid sales purpose, which means over 10,000 prints

during the year. That was in 1913. Since then the work
has .still further increased. The advertising department

uses all sorts of views of machines, parts, tools, etc., for

many purposes. Photographs are sent to those enquiring

regarding their products, and for sales promotion work.

The pictures help to bring out the truth of the points

stated in their various letters.

They use 8" x 10" cameras for general photographing,
and an 11" x 14" for catalogue work. A 5" x 7" Graflex

is also used on special work. Fouy lens are in use, viz.,

19", one 12", one 8" Dagno, and one Bausch & Lomb Zeiss-

Protor Series V lens for extreme wide-angle work.
In their case they bring the work to the studio. It is

taken from the elevator by a portable crane, and placed

on a turntable which allows the photographer an easy
means of photographing the machine from any angle.

It also allows him to take advantage of the best lighting

available at the time. Artificial light is also used to

penetrate when the daylight fails to go. A Cooper^Hewitt
light is used as an auxiliary to the daylight in the studio.

Usually the machine is specially painted before ex-
posure in order to reduce retouching expense as much as
possible. The paint used is an oil paint which is flat

but not a dead black. This paint dries smoothly and with
just enough lustre to give the image a little snap.

For small parts they use what is known as a sky-
scraper camera, placing this in a vertical position on a
special stand and arranging the parts on a horizontal
table. These few points will impress readers with the
fact that this department is far beyond the experimental
stage. Everything is worked out intelligently and with
the id.ea of reducing expense always in mind, the result
being a well-conducted and profitable department.

While the average concern cannot attempt to enter
into this field on such a large scale there is no reason
why they should not enter it on a more conservative
basis. The day is coming when the up-to-date shop
will conduct their own photographic department, as a
necessary portion of their organization.

High efficiency in the sifting of sand is secured by a
new "sand hog," which is electrically operated. The
motor is suspended below the riddle, and by centrifugal
force throws the sand toward the rim. The motor is

cooled not only by the running sand, but also 'by the
circulation ot air through the hollow supporting -mem-
bers. The frame is adjustable for all standard-size
riddles. The device, complete, weighs about thirty-five

Ipounds, and is so compact as to require only a small
amount of space. It may be easily raised or lowered to

suit the convenience of the operator.

L«me(i In 8*. l.auU l^»l-lJIp>tct)

THE EFFICIENCY EXPERT GETS BUSY, WITH THE RESULT
THAT THE GIBLS CANNOT HOLD CONVERSATIONS OF UNDUE

LENGTH OVER THE PHONE.
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The Canadian Plant of Crane Limited

By J. H. RODGERS

ENGINEERING activities, for the

purpose of developing trade in

Canada, have made considerable
progress during the past year, and the

result of such action is already making
itself felt. Many of the more recent
enterprises — new to Canada — have
doubtless arisen as a direct consequence
to the change in world trade conditions

following the close of the European
war. However, there are somie instances

where new industries have come to this

country—not as an aftermath of the

signing of the armistice—but rather as

a foresighte^ policy of old-established

and progressive firms.

For some years past the Crane Com-
pany of Chicago has contemplated
opening a manufacturing plant in Can-
ada in order to take care of the rapidly

growing demand tar their lines in this

country and others^ in the British Em-
pire. The company of Crane, Limited,

was incorporated in February, 1918, and

a suitaible site was secured at Cote St.

Paul, on the south side of the Lachine
Canal, and construction work com-
menced in Septemlber of the same year.

Steady progress has been made on the

buildings which were completed in the

early fall of 1919. Since then manu-
facturing operations have been carried

on and gradually increased as equip-

ment was installed (they are rapidly
approaching capacity production).

The main building is three storeys
higih and of reinforced concrete con-

struction, and, as will be seen from the
line sketch, the property is in the form
of an irregular octagon, enclosing a

considierable area in the centre, with
a,mple acconmnodation for future addi-

tions to the ipresent plant. One of the

novel features in the-layout of the plant

is the location of the brass and iron

foundries, both of which are situated on
the top floor of the main building, with

a portion still higher that serves as a

charging floor for the cupola. This ar-
rangement provides for exceptionally
good lighting and ventilating facilities,

the latter having received particular at-

tention in consideration of the condi-

tions under which the moulders are re-

quired to work. This not only provides
ideal working environments, but facili-

tates the handling of the material from
the casting to the finished product, al-

lowing the natural force of gravity to-

mjnimize the physical effort which is

too often emphasized in many indus-
trial establisihments. The floor con-
struction throughout the entire manu-
facturing portion of the plant is of
creosoted wooden blocks.

All raw materials, such as pig iron,

scrap, ferro-silicon, siand, etc., are
Sitored in the basement and arranged in

piles and bins for convenient distribu-

tion to the different departments. Spe-
cial machines are installed for machin-
ing the different valves and fittings. All

A VIEW OF THE BRASS rOUNuKY. GENERAL VIEW OF THE CORE ROOM.
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fittings are given & careful inspection

before being iplaced in the stock de-

partment.

Core Making Department

The core room Ls on the same floor

as the foundries, and is located midway
between, so as to conveniently serve

both departments. Arranged along the

outside wall of the roK>m are the work
benches, made of sheet steel and each

one fitted with a stool that can be

swung beneath the adjoining bench
when desired. The moulds in which the

cores are made are of oast iron, ma-
chined on the inner surface to give a

smoioth, clean core. Three specially de-

signed oil-fired furnaces—'two small

and one large—are located in the centre

of the room. The door on the larger

oven is of the balanced type, and band-
iron isafety guides are provided on
either side to protect the workmen from
the moving weights, and which prevent
anyone from going directly beneath
them, when they are in a raised posi-

tion. The ovens are designed with
small sectional side dooj^s, for observ-

ing the progress of the drying process.

Like all other departments the floors

are of creosoted wooden blocks, with
concrete inserts at eithesr end of the

furnaces, with inlaid tracks for the oven
trucks. The transfer trucks which
carry the cores froim the benches to the

ovens, and from the ovens to the stock

shelves, are of the all-metal type, the

platforms being supported on compres-
sion springs. This arrangement serves

as a cushion and reduces the possibility

of destroying the cores by jarring of

the truck.

Braas and Iron Foundries

The sixteen pit furnaces in the brass
foundry are arranged in a row along
one side of the room. Two lightly con-

structed hand-operated traveling cranes

—one in each bay—are used to transfer

the cruoilbles from the furnaces to any
desired location. A small air-operated

hoist is used to remove the crucibles

from the pits. Slightly-elevated port-

aible fjoor tracks are provided to carry

the all-metal trucks upon which the

flasks are placed after coming from
the moulding machines, which are spe-

cially designed for economic operation.

All flasks are made of perforated metal,

being light and durable. The electri-

cally^perated sand riddles are sus-

pended froim shoit fixed runways that

are in line with the lower ctane rail,

the latter serving as a convenient means
of removing a riddle from one position

to another, suitaiblc eledtric and air

connections being provided for the dif-

ferent equipment. The location on the

top floor gives excellent light and the

roof is provided with ventilators that

can be controlled from the floor level.

The iron cupiola is located at one end
of the foundry, with the charging floor

in a separate room and on a higher
level. The most interesting feature in

connection with this department is the

overhead traverse system, the centre

section laid out in the form of a race

course, with radial feeders into the
side bays. At the junction of the side

rails with the main track a special

swivel is installed, and so designed that
it can only be turned when the side

trolley triaick is in perfect alignment, so

that it is virtually impossible to run the
trolley off the track. The handle that

operates the side crane also controls the

locking dog, and the trolley can only
pass back to the main track when this

dog is in position. The openings in the
floors that connect with the chutes to

the mill room are protected with sheet
metal hoods, with just sufficient space
to push in the castings.

Cleaning the Castings

The mill room, which is located below
the foundry section, is equipped with
several tumbling barrels and heavy
duty grinders, the wheels of the latter

being protected by special sheet steel

guardis, the front slide being adjustable.

To transfer the castings from the foun-
dry to the mill rooin, special chutes are
instailled, down which the castings are
delivered as they come from the moulds.
At the lower end of the chute is a fair-

sized hopper that retains the castings

until the operator is ready to load the

mill. This is accomplished by raising

the hoppeir door sufficiently to aillow the

required quantity to pass into the mill,

when the door is again closed. No lift-

ing is required to place the material in

the mill, but provision is made to raise

large pieces from the interior by means
of the small chain block that is sup-
ported on a trolley running on a mon-
orail suspended from the lower portion

of the inclined shoot. An Inbeam nvon^

orail is suspended from the ceiling and
supports a chain block, which in turn
carries a steel bucket used for transfer-

ring the milled castings to the benches
alongside the grinding wheels. Dust
receiving pipes are fitted to all mills and
grinders to take away all dust and carry
it to the general storage ban above the

railroad siding.

A machine of interesting design is

that used for sand-^blasting the cast-

ings. The body is made of wood and is

fitted with a number of nozzles at vary-

ing heights around the circumference.
Extending from the ceiling where the

power is applied are a number of rods,

which are revolved individually while
passing around the centrad vertical

shaft. In th'is way the castings are
subjected to a steady blast on all por-

tions before making the complete cir-

cuit. All the operator is required to do
is to place on and remove the ipieces

froow the hookg.
In the case of birasis valve bodies, or

other fitting® intended for high pres-
sure, the castings after sand-blasting,
are given an individuail hydraulic test,

so that every ipiece going to the machine
department is perfectly sound and free
forom defects. In the case of iron fit-

tings the pieces are thoroughly in-

spected after coming from the mills, toi

eliminate faulty material before the
same passes on to the machines.

Pipe Bending and Storage

An interesting department is that
division of the plant devoted to pipe
bending: this branch of the company's
activities marking a pioneer move in
Canada in regard to work of this ch^r-

GEXEZIAL VISVV OF VOU.ER ROO.M. .SHOWING STEAM HEADER?^
AND RETURN SYSTE.M.

A SKCTION OF THE MILL ROOM.
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PIPE BENDING FLOOR PLATES AND HEATING FURNACES.

acter being carried' on on a commercial
basis. The furnaces for heating the

pipes are of the oil- gas type. The fur-

naces are arranged across one end of

the room and are specially designed to

meet the various requirements for pipe

bending and flanging. The large one to

the left is for heating long sections, the

small one in the centre for local heat-

ing, and the one to the right is used for

flange work. The Craneweld and Crane-

lap joints axe also made in this depart-

ment. The equipment installed is cap-

able 0(f bending and threading pipe up
to 18 inches in diameter. Directly in

front of the furnaces are installed a

number of heavy cast iron floior plates,

so designed and arranged a's to take

care of any class of bend. The centre

plates are made with circular slots of

different radii for faciliitaiting the bend-

ing of the pipe to desired arc of con-

tour. Several tons of auxiliary equip-

ment, euch as flixtuie(s, fomUs, clamps,

eifcc., are oarried in stock and can be fit-

ted to the floor plates with very little

trouble. For the convenience of main-

tenance and repairs a space has been
I*

leift below these plates. A hand-oper-
ated traveling crane is installed above
the floor plates to handle the pipe dur-

ing the bending operations. To the ex-

treme left <A the department is a deep
pit, m which the pipes are placed when
filling them with sand, this being an
essential detail, where sharp bends are

required to prevent distortion.

Adjoining the bending deipartment is

the pipe storage, the various sizes being
arranged in racks for convenient ac-

cess. Between the two divisions is a

railway track, and an overhead electric

trolley facilitates the loading and un-

loading of the different materials. A
number of pipe threading (machines are
installed in this depart-ment.

Heating and Power Equipment

The buildings are heated with steam,

three low-pressure boilers being in-

stalled for this purpose. An interesting

feature of the heating equipment is the

return of the condensation to the bailers

without the use of pumps. This is ac-

complished by the use of Cranetilt non-

iret/urn, three valve lifting and direct

return traps, the non-return traps
draining the headers, the three valve-
lifting traps lifting the water of con-
densation, and the dairect return traps
delivering all condensation to the boiler.

This not only givci a siaving in fuel
over the use of feed pumps, but allows
the water to be returned to the boiler at
a temperature higher than a pump could
deliver it.

Electrical power is purchased from
Montreal Light, Heat and Power Con-
solidated, and is brought in at 12,000
volts and transformed to 220 volts. In
addition to the regular service line, an
auxiliary line is brought in which can
be used in case the main service line is

cut off for any cause.

A notable detail of the'power inst^iMa-

tion is the method of connecting each
motor to an individual line that runs
direct to the switcii board located in
the engine room. Each line is fitted

with a circuit breaker, so when trouble
develops the engineer has little diffi-

culty in locating the cause. The system
has the added advantage of minimizing
shut-downs and inactivity in the plant.

The conupressed air supply for the
planit is furnished by a belt-driven com-
pressor driven by a 150 h.p. motor.

Stock Storage Department

Probably the most imposing depart-

ment of the entire plant is the finished

stock section, and a large portion of the
ground and second floor are utilized for

this purpose. The layout of the various
divisions facilitates the stocking and
shipping of the different valves and fit-

tings, the bins for the heavier lines be-

ing on the lower ' tiers. To eliminate

the necessity of using a ladder and at
the same time utilizing the full height
of the room, a platform gallery is pro-

vided that extends throughout the en-

tire net-work of stock bins. Provision

is made at the elevator shaft to truck

the goods on and off the car at this

level. A safety railing is fitted on the
outer edge of the platform. Each sec-

tion is set apart for a certain class of

fitting and each individual bin is in-

.-.vTIAL VIEW 01 JllE FINT9HED STOCK DEPARTMENT. VIBTW OF THE STABLES ABOVE TliL ^.Ai.AGE.
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LAYOUT OF BUILDINGS.

dexed to specify the character of stock

and for convenience of locating the

same.
Stables and Garage

A highly interesting featiire of the

Crane organization is the care that is

taken in acquiring horses for local and
district delivery. The raising of the

stock for many years has received par-

ticular study by Mr. Ciiane, and the

majority of the local horses are of

prize-winning stock, and no effort has

been spared' to nrovide comfortable

quarters for the animate. The stables

are located on the upper floor of a two-

storey building, the lower portion being

reserved for a garage and drive ished.

In addition to the modem and well-

equipped stables, the company has pro-

vided comfortable living quarters for

the hostler, at one end of the stable,

and every convenience, even to a shower

bath, is furnished.

The comifort and the welfare of the

entire staff of employees have been given

particular i^ttention. Lavatories, wash

bas-ins and shower baths have been in-

stalled in every dei)artment, and drink-

ing fountains are well distributed

throughout the entire plant. Needless to

say. Crane fittings and equipment is

used wherever possible.

Excellent shipping facilities are pro-

vided, as both the G.T.R. and C.P.R.

have sidings into the plant. The plant

is in close proximity to the Lachine

Canal, and within a few miles of the

Montreal harlbbr, so that ideal shipping

conditions are available, both by rail

and water.

The president of the Canadian com-

pany is R. T. Crane, Jr., and E. C.

Townsend, 2nd vice-president, io the

n>anaging director.

Montreal is the head office and

branches are maintained at Vancouver,

Winnipeg and Toronto, where full stocks

are carried. Oflfices and representa-

tives are located at Calgary, Ottawa and

Halifax.

Crane, Limited, also have a London,

England, branch—Crane-Bennett, Limn

ited. No. 45 Leman street, and have re-

cently opened a sales office at No. 4

O'Connell street, Sydney, New South

Wales.
,

RADIO .ACTIVITY

Public interest in radio-activity has

been heightened by Sir Oliver Lodge's

picturesque description of atomic en-

ergy. In the December issue of "En-

gineering," the British technical jour-

nal, he says there are two concealed

stores of energy not yet utilized, that

of the Atom and that of the Ether.

The energy of the Ether exceeds the

bounds of imagination and is at present

utterly beyond reach; but the energy of

the Atom is not helplessly so. To quote:

"All atoms possess energy, but some

cannot hold it all. These are the radio-

active elements, and they periodically

fire off projectiles with more than vol-

canic violence: A radium atom firing

off a particle, which turns out to be a

positively charged atom of helium, is

like a two-ton gun firing a hundred-

pound shot. That is about the actual

proportion between the projectile and
the rest of the atom, which naturally

recoils each time it fires. The recoil

has been observed. Before it has ex-

hausted its ammunition it fires off five

such projectiles, and then settles down
into a quieter existence as lead—or, if

not exactly lead, something chemically

indistinguishable from lead. A uran-

ium atom had already fired off four

projectiles in order to become radium.

Radium is a temporary half-way house

between uranium and lead: it is active,

but not so fiercely active as some of the

intermediate substances which last so

short a time that they barely have

names. They destroy themselves by
their own activity, and consequently

are very scarce—like a population with

a high death-rate. Radium is of mod-
erate activity; its lifetime is of the

order of a thousand years, whereas th«

lifetime of some of the intermediate

substances may be measured in weeks:

or even minutes. Yet they are real ele-

ments, with a place in the series, and
they have definite spectra and chemical

properties."

Sir Oliver adds that it is not by any

means their whole energy that atoms
thus exhibit—it is the energy they ex-

pend and get rid of, their waste en-
ergy, that is perceived. The explosion

is not the bursting of a gun, but merely
the firing of a shot, except that in the

atomic case the shot is far. more than
the energy expended. When its active

transformations have ceased and left

it in a stable state, like lead or gold, or
silver or copper, or iron or any com-
mon element, we are not to suppose
that because it is quiescent it has no
store of internal energy. Cordite looks

harmless enough, and so it is until a
suitable stimulus is applied.

Sir Oliver asserts that there is

enough energy in one atom to blow the
submerged German fleet in Scapa Flow
to the top of the highest mountain in

Scotland. Let us hope that if science

finds a mode of releasing atomic energy
to the utmost, the discoverers will be
friends of humanity.

Steam tube blowers, if not properly
drained before using, will, when the
valve is first opened, discharge consider-

able water as well as wet steam. This
moisture causes an accumulation of soot

between the tubes, particularly if there

is a deposit on the bottom row. For

this reason only dry or superheated

steam should be used with steam tube

blowers. The deposit of a clinker or

scale on the bolttom of the lower row

of tubes is usually found with stokers

using forced draft, and this cinder or

clinker accumulation cannot be removed

with the usual tube blower. It must be

scraped off with hook or scraper. This

is readily done since this deposit does

not as a rule adhere strongly to the

tubes.
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Dominion Steel Corporation Big Plate Mill
Work Almost Completed for Turning Out Great Quantities of

Ship Plate on the Eastern Coast—Views of the Plant Show Size
of the Undertaking

CANADA has much to be proud of

in her industrial development.
The achievements of. her manu-

facturers in supplying the much-needed
war munitions have resounded through
the world. She has created a ship-

building industry during the last five

years which can bear comparison with
that of much older countries. Hitherto,

most of the plates for the ships built

in Canada have been imported; but, in

the near future, these plates will be
"made in Canada." The steel works of

the Dominion Steel Corporation, at

Sydney, C.B., will supply the ingots, and
these will be rolled in the huge plate

mill now being erected on the company's
premises. This will be the first mill to

roll large ship plates in the Dominion.

The Nova Scotia Steel & Coal Company
have a mill for rolling small plates at

their New Glasgow plant, but %-inch

thickness is the limit of their capacity.

The mill now in course of erection will

roll plates up to 2% inches.

The idea of establishing a mill was
developed during the early days of the

shipbuilding revival, when the Imperial

Munitions Board was getting steel ships

built in Canadian yards. Considerable

delay was encountered at various yards

through difficulty in obtaining plates. It

is probable that, even at that date, the

idea of a Canadian merchant marine

was germinating in the minds of th

;

Government officers most interested.

Naturally, the plate situation would
claim their attention, and thus the es-

tablishment of a plate mill was first

promulgated. The exact nature of the

pour-parlers are not public property,

but eventually the announcement was
made that arrangements had been con-

cluded between Hon. Mr. Ballantyne, on
the one hand, and Mr. Mark Workman,
on the other, representing the Govern-
ment and the Steel Corporation respect-

ively, for the erection of a plate mill.

Work was started on June 15th, 1918,

was stopped for two months from May
to July, 1919, and is now rapidly ap-

proaching completion.

Some Particulars of the Mill

The mill will cost, altogether, $5,000,-

000 for construction, and will have a
capacity of 12,000 tons per month. This

means, in terms of days, 500 tons per

day. Taking a definite size, say %-inch
thick, this becomes a capacity of 50,000

square feet of this thickness every 24

hours. The capacity of the rolls is from
3-16 inch to 2Vi inches in thickness,

width of plate up to 80 inches, and
length up to 80 feet. A plate rolling

mill, of course, involves many more de-

tails than the rolls themselves. There
are the open hearth furnaces where the

steel is made and cast into ingots. There
;.rc the re-he?.ting furnaces, or soakin;.

pits, where the ingots are re-heated be-

fore going to the rolls. There is the

conveyor, or hot bed, handling the ingot

on the way to the rolls, and from them
to the rolls which flatten and straighten

any inequalities in the plate. There is

the shearing machine to trim the plates

to size, and castor conveyors and trav-

elling cranes to handle the finished pro-

duct for shipping or storing. Naturally,

all this apparatus requires considerable

room for its accommodation.
The buildings cover an area of 24,000

square feet, divided as follows: The fur-

nace building is 140 feet by 227 feet;

the conveyor, or hot bed building, 100

feet wide by 560 feet long. The mill

building is 80 feet wide by 250 feet

long. The slab crane runway is 80 feet

by 200 feet; the shear building being

300 by 350 feet. The total length of

ground devoted to mill operation is

1,260 feet. The plan of the building is

in the shape of a T, the cross-piece, or

top end, being devoted to the shearing

and storing of the plates. The long end,

or leg, contains the apparatus for hand-

ling the ingot as it comes from the

heating furnaces, the rolling mill,

flattening roll, inspection table, etc. In

adjoining buildings to the rolling mill,

or rather adjoining rooms, are housed

the mill motor, scale pit and water tank.

The buildings are of steel frame con-

struction, on concrete foundations, and

THE ROLLS FOR THE MAIN PLATE MILL.
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the roof is supported on steel structural

trusses, which eliminate the necessity of

columns, and give clear floor space for

the necessary operations. The roof is

built with a lantern, for purpose of light

and ventilation.

. The Manufacturing Process

The ingot, as we have seen in an
earlier portion of this article, comes
from the open hearth to the re-heating

furnace. These furnaces are four in

number, and are gas-fired, regenerative,
reversing type. Each furnace has a
capacity of 8 slabs, 96 inches long. They
are each 38 feet long, 9 feet wide, 7 feet
high, and in the construction of all the
furnaces and stacks 2,000,000 fire bricks
have been used. To bring cold stock up
to the heat required, for rolling would
require three hours; but, of course, the

ingots are fairly hot when they are put
in the furnace. The length of time they
are kept in the re-heating furnace vrill,

of course, depend on the speed with
which the work is running through.
These re-heating furnaces are often
termed, in steel m,ill parlance, "soaking
pits," and this is a good name. It de-
scribes, literally, just what takes place,
the soaking in or absorbing of heat by

GENERAL VIEW OF SOAKING POTS.
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the ingot while in the furnace. These

ingots weigh anywhere from three to

ten tons. The gas for the re-heating

furnace will be supplied from the coke

oVens of the company.
From Furnace to Mill

When the ingot has been sufficiently

heated, the withdrawing crane is brought

into play and reaches into the furnace.

It grasps the ingot, hauls it out, and
places it on an electrically-operated

truck. Tnis truck carries the blazing in-

got to a table, which receives it, and then

tilts up, shooting the mass of hot metal

onto the conveyor. The conveyor leads

direct to the rolling mill itself, and is

continued on the further side of the mill

to the flattening rolls. It continues again

beyond these rolls till it meets a chain

conveyor at right angles. However, the

description is proceeding faster than the

ingot, so we must retrace our steps. The
conveyor is a roller arrangement, electri-

cally operated and water-cooled.

The rolls, or the plate mill itself, is, of

course, the leading piece of apparatus in

the building. The mill is-cf the three

high type, 36 ins. x 110 ins., the rolls be-

ing water cooled. It requires two thou-

sand gallons of water per minute to

carry off the heat imparted to the rolls

by the hot metal. The mill complete
•weighs about 800 tons. The ingot passes

through the mill between the lower and
middle rols, and back again through the

upper and middle rolls. After each
pass the rolls are adjusted to

squeeze the metal still thinner,

till the desired dimension is reach-

ed. The whole operation is com-
manded by a man stationed in a control-

ling tower, other men are in attendance,

but the gauges and indicators shewing
pressures and thickness of plate are con-

tained in the control car. The rolls will

MATCHING MACHINE IN SHEARING BUILDING.

miike a plate from % inch in thickness
as a minimum to 2M inches thick as a
maximum. This latter plate is, of course,
not used for ship plating, but is required
for heavy boiler sheets. Having been
rolled to its approximate dimensions in

the main mills, the plate is ejected on
to the conveyor, which bears it along
to the finishing roll. In this roll all in-

equalities are ironed out, and the plate

is made commercially smooth. Once
more the plate emerges on to the roller

conveyor, and travels on towards its

completing stages. The edges, not hav-
ing been treated at all, are naturally
rough, and the plate as a whole, though
posse.ssing one definite dimension, the
thickness, must b<^ brought to a size. The
width is the first thing dealt with.

It will be understood by the reader
that the plate, by the time it leaves the

finishing roll, is cold or comparatively so.

It would be too hot to place the bare
hand on, but would be black. The trim-

ming of the sides to the desired width
is accomplished by passing the plate

through two circular saws, which can be
adjusted to any required width. The
plate is forced through, the saws revolv-

ing and cutting through the metal with
absolute undeviating precision. Thick-

ness makes no difference, except that

more power is required to cut the same
length in the same time. If the thicker

plate is fed through more slowly, the

same power will suffice.

Having trimmed the sides, the ends of

the plate are trimmed in a shearing ma-
chine. This machine will be familiar to

anvone who has been in a shipyard or a

boiler-making shop. It is really a large

steel knife, contained in a heavy frame,
and operated by a motor of sufficient

power to force the knife through anv
thickness of steel that may be presented

to it. First, one edge of the plate and
then the other are brought under the
knife, the power is applied, and the plate
is completed and true to the required
dimensions. Thege operations have
brought the plate through the mill build-

ing and it now rests in the assembling
department. The method of moving the
plate around in this department is by
rolling it over inverted castors, which
are mounted on vertical supports. These
castors are on ball bearings, and the
plate resting on them can be moved with
the greatest ease, friction being practi-

cally eliminated. It can be moved for-

ward, backward, sidewised or diagonally
as the situation requires. There are a
total of 2,500 of these castors. The plate
can be sent to the storage or to the ship-

ping platform. Alternately it may be
directed to any one of three shearing
machines contained in this building. Two
of these are arranged so that the plate

may be cut diagonally, and the third is

what is known as a matching machine,
and is used to match different kinds of

plate as required.

To serve the mill three travelling

cranes are being installed. They are
of ten tons capacity each and the tracks
are carried through the entire length of

the furnace, mill, assembling and storage
buildines. There is a crane for the roll-

intr mill proper with a capacity of fifty

tons.

The Plate Mill Motor
To operate the plate mill 4,000 h.p. is

renuired, and to provide this power an
induction motor, operating at 6,600 volts,

60 cycle, 3 phase, is installed. It has a

momentary overload capacity of 300 per
cent. It has a speed of 82 revolutions

per minute, the mill beine geared down
to 53 revolutions per minute. The floor

Continued on page 90
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Shop Management—the Old and the New Idea
Being a Summary of the Changes in Management, Principles and
Ideas Durmg the Past Few Years—The Reasons Behind the

Changes That Are Taking Place

By E. T. SPIDY, Production Engineer, C.P.R. Angus Shops, Montreal

WHO has not heard the saying "There is nothing
new under the sun"—nobody, and yet when one
comes to look baclc a few years to the time, say,

when we served our own apprenticeship, we cannpt but
admit that something that did not exist at that time,
something new, in other words, must have entered into
the methods of shop management to bring about the great
changes that we know have come about.

It is very fitting, especially at this period of the year
perhaps, that we should give a little thought to such a
subject as this and to follow the reasoning for the changes
to be seen, if for no other reason than to give us a line on
ourselves to find out whether we are in the "leader" class,
whether we are in the "imitator" class or whether we are
still "old style."

Perhaps I had better define.what these three classes are
a little more before going any further. Every man is a
manager in the sense I am talking, whether he has to
manage himself or whether he manages the largest busi-
ness.

The second class I mentioned, the "imitator" class, does
new trails. He has a line on all developments of his busi-
ness, he follows the world's discoveries and "thinks" about
them. He is one who noted keenly about ten years ago
that a group of engineers started something that was
called "scientific" management. He studied them to find
out what they had that was new. Maybe he found it

—

perhaps he didn't, it is not the easiest thing in the world
to grasp, but eventually, he decided that the principles of
this group of men were right, realized then what they had
was not anything new at all, it was merely a new applica-
tion of the old stunt of specializing, which he had done for
"years" in the shop, but had never applied it to the man-
agement of the shop. This manager "got" the big idea
and has developed it some more still. There is always
"some more" to develop. He is a "leader" because once he
decided he stood behind his decision and made it go.

A Large Class This

The second class I mentioned the "imitator" class does
not need much comment, although it cannot be passed be-
cause it is quite a large class. Our man here has followed,
with dubious eyes somewhat, the progress of management
by production specialists since the beginning. He hates
to start. The war came and he in common with lots of
us undertook his share to manufacture something essen-
tial. He saw again that the maximum output was only
obtained by "specialists." He later on gets fidgety, be-
cause his costs are getting away from him and he then
starts to "put in," as he says it, scientific methods him-
self. What result does he obtain ? Nothing. Why ? Be-
cause he had "not got the idea," he was not himself con-
vinced and he really was giving it a "try out." There is

no such thing really as a "try out." Scientific methods
are a success or failure from the word go. . A showdown
comes quickly when you take from some of your old fore-

men some of the responsibility they have carried for
years, and tell them that in future a special department
will handle this; it either does or it doesn't depend on
whether these making the change know what they are
doing or not.

I called this class the "imitator" class, because it simply
copies in detail what it has seen, read about, or heard of.

No very great success can possibly come without the ap-

plication of the principles being made to suit conditions

as they exist.

Then the Stand-Pat Man
The third class, what I termed "old style," is the man-

ager who does not see anything in these "new fangled"
ideas. He will tell you he expects his supervisors to do
this and that and so on. True enough he expects it, but
does not get it. He can't get it if he supervises more than
fifty men because it is more than one human being can
possibly do—right. This manager never makes the de-
liveries he promises, does not know why his costs are high,
because he can't pick out which jobs are the expensive
ones. He only knows his final costs. He has his foremen
and operators chasing around for material that should be
at the machine. He has idle machinery—needless to say,
he does not know how much, and so on. In other words,
this manager still expects his supervisor to be an expert
in half a dozen lines and refuses the entire output possible
by a change in organization that gets everyone doing one
job right.

We are all in one of these classes. It is in everybody's
interest to be in the first class, because progress and pros-
perity to all are assured thereby. Goods produced at the
right cost and sold at the right price have the greatest
number of possible customers.

Production methods—what are they? Production
methods aim to set a task that can be accomplished for
every shop, department or man, and to co-ordinate, or
bring together the operations of the whole plant to ac-
complish the tasks set.

The Canadian Pacific Railway Angus Shops at Montreal
have adopted production methods which are applicable in

principle to all manufacturing industries. While the
Angus Shops are the largest of their kind on this con-
tinent, employing over nine thousand men at the present
time, it is to be noted that they are made up of many
shops, and the shops, of departments, all of which are
supervised by foremen and assistants. I find it very
difficult to think of any trades not represented at the
Angus Shops.

Now, as in your own plant, you will recognize that every
foreman does a certain amount of work which, if some-
one else qualified did it for him, would give him more
time to look after his men and really supervise them. At
the Angus Shops the Production Department undertakes
some of these duties. It acts somewhat in the same capa-
city as a clearing house does for the banks. It being in

direct touch with the Works Manager, it provides an
"Operations due" sheet for every department every day.
This means that it plans the work of each department for
each foreman. It does this by a series of schedules and
graphic charts, from which it takes off for each depart-
ment a list of all operations that must be done each day.
These "Operations due" sheets are all sent out the evening
previous to the day it covers. Each day the Production
Department checks each shop with its sheet, investigates

and summarizes late operations, so that proper action may
be taken to prevent them causing delays to output.

.A^nother function of production methods as applied at
the Angus Shop applies to material. Every foreman is

dependent on the proper supply of material, whether pur-
chased, manufactured or finished stock being available
when it is required. Instead of each foreman having to
trace his own material from stores or whatever the source
to the shop, an especially trained material tracer from
Production Department handles the entire transactions.
Failure to get any required material results in it being
placed on special lists which get the attention of proper
official?. When it is seen that deliveries will not be made
in time, arrangements for substitution are made as quick-
ly as possible.

At the Angus Shops there are functional foremen



7S CANADIAN MACHINERY Volume XXIII

who check all the work done in each department from

a point of view of the efficiency of the individual opera-

tions. It must be noted that in the performance of these

duties, the Production Department does not act in a way
that the foremen of the shop is ignored. Quite the re-

verse is true. Before any function is taken over and also

at every change in policy or program, the foreman is con-

sulted and agrees that the final modus operandi decided

on is to his best interest. These systems, having now been
in effect for nearly two years, have proven to all that the

Production Department is out to boost each man's output

by making it possible for him to do it. Foremen have con-

fidence in the work because they realize that a single de-

partment tracing all sources of information must be able

to do it better than they could individually.

In the development of this work also we make the
greatest endeavor to disperse any idea of mystery such
as one unacquainted with how it is done is liable to. This

be'ng an unfortunate situation brought about by the crop
of so-called "efficiency" men who discredited the real thing
just before the war. Naturally, a foreman at first feels

that it is not possible for an outside department handling
so many other departments to cover the ground properly.
Our answer is: "Come and see, there is nothing about it

you won't understand in a minute. Everything we have
is an open book and we "want" you to know just what we
do do." The result is co-operative effort. As each man
understands he uses. He realizes that in the head office

there is a record of his own performance and he endeavors
to make it show riirht. To the foreman it is a satisfaction,
if he 's the right kind of foreman, to know that the man-
ager knows hows he is doing. The manager has also the
satisfaction of really knowing what is going on, what is

causing delays and why. There are many other phases to
this work wh'ch need not be enumerated here. Sufficient
is it to say that specializing carried beyond the shop is

the real thing and time will show it to the doubters, when
they find themselves at the tail end of the race. The ideas
are lotrical and necessary to meet the social changes of
to-day's world.
Which class are you in—and why?

Rules for finding length of crossed belts. First find the
length for straight belt. Square each the diameter of the
larce rulley and distance between centres. Add together
and extract square root of sum. Subtract from this the
distance between centres. Multiply the remainder by two
and add to length of straight belt as previously found. The
result will be the length of crossed belt.

Belt slip. As a belt depends entirely on its power of
adhesion to the pulleys to perform its function, see to it
that its power of adhesion is maintained at the maximum
by not overloading, and by the consistent use of suitable
belt dressing, sparingly but regularly applied. Do not
allow the dressing to clog on the pulleys. As belt slip is
such an insidious danger—it makes no noise—and may be
going on unsuspected until irretrievable damage has been
done to the belt. Begin the application of belt dressing
immediately the belt is put into use.

Rules for finding length of belt required. When it is
not convenient to measure with the tape line the length
required, the following rule will be found of service: Add
the diameter of two pulleys together, divide the result by
two, and multir)ly the quotient by 3 1-7; add the product
to twice the distance between centres of the shaft and you
have the length required, substantially. If one pulley is
considerably larger than the other, a little extra allowance
should be made, because the distance from ths centre of
the top of one to the centre of the top of tho other is a
little greater than the exact distance between the centre.^
of the shafts.

To ascertain the number of feet in a roll of belting.
Add diameter of roll in inches to diameter of hole in centre.
Multiply the result by the number of coils in roll, and then
by 132; the three left band figures being the number of
feet in roll.

A process by which fibre of good quality can be manu-

factured from the bark of the Australian eucalyptus tree

consists in passing the bark through a "softening" ma-

chine to loosen out the fibres, and then through specially

adapted carding and spinning machines. The inventor

of the process has opened a factory near Melbourne, where

samples of twine, rope and bagging, for the manufacture

of which the fibre is chiefly utilized, are exhibited. It is

claimed that these goods are equal in quantity to the best

flax and Indian jute goods, and can be produced at half

the cost. Waste fibre is employed for furniture stuffing,

fibrous plaster work, placing refrigeration chambers, etc.

A novel method of storing coal in carbonic acid gas,

which combines the advantages of the overhead bunker

with the absolute safety of storage under water against

spontaneous ignition, has been adopted in an installation

described in the "Iron and Coal Trades Review" as having

been recently erected at Dortmund, in Germany. It con-

sists of three cylindrical bunkers—with semi-spherical

tops and bottoms—each bunker holding 2,500 tons of coal.

There are three outlets in each bunker for withdrawing

the coal and three holes at the top for receiving it; the

lower outlets close gas-tight, whilst those on the top,

though requiring a good fit, need not necessarily be gas-

tight, since carbonic acid gas is nearly twice the weight of

air, and does not therefore escape at the top. A simple

structural steel tower unloads the coal by grab from a

barge; the coal is then shot into a small hopper from which

it is fed on to a push-plate conveyor, the path of which
completely envelops the three bunkers in the vertical plane.

It can therefore both feed and reclaim the coal. There

is a slight leakage of carbonic acid gas during the with-

drawal of the coal, but this is stated to be small, and can
be easily replenished.

An investigation of the temperature of a 24-in. ingot

during the process of heating it up to forging heat is

described by Mr. F. E. Bash in a paper read before the

American Institute of Mining and Metallurgical Engineers.

He says that after seven hours' heating the surface tem-
perature may be 2370 deg. Fah., while the temperature

at the centre is 2287 deg. Fifteen minutes after the ingot

was taken from the furnace the corresponding tempera-
tures were 2125 deg. and 2280 deg. respectively. Mr.
Bash thus comes to the conclusion that, although it is

possible to heat a 24-in. ingot from room temperature to

forging temperature in seven hours, the question is raised

whether this fast rate is not injurious to the steel. While
the steel is still comparatively cold, large stresses are set

up which may cause internal fissures. The rate at which
an ingot can be heated without injury depends on the kind

of steel, chrome steel being very tender, while low-carbon

steel will stand more abuse.

In his presidential address to the Institute of Engineers
p.nd Shipbuilders in Scotland, Dr. T. Blackwood Murray
pointed out, as an example of the advantage of using
special steels, the fact that the weight of a motor car gear
is less than 12 per cent, of the weight of an electric crane
reduction gear transmitting a similar load at similar

speeds. He also dealt with the increasingly important part

being played by aluminium alloys in the construction of

motor vehicles and aircraft, and said that particulars of a
new light piston alloy, the chief constituent of which is

magnesium-, with a specific gravity of 1.74, had recently

appeared in America.

The permanent field magnets used on magnetos are
easily recharged by inserting them in solenoids wound
for a current of 20 amperes at a potential of 6 volts so

they can be coupled up to an automobi'e starting system
battery of that vo'tage. The connection is made only
for an instant as several contacts of a second's duration

are all that is needed and this will not injure the battery

It is stated thiat a freshly charged tungsten steel magrnet
of a large niafneto will lift in the neighborhood of 20

lbs. as ordinarily energized.
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DEVELOPMENTS IN
SHOP EQUIPMENT

FOSTER NEW LINE OF HAND
SCREW MACHINES

The Foster Machine Comipany of Elk-
hart, Tndianla, has recently designed and
perCected a comiplete line of hand screw
machines embracang' five sizes. These
are to be known as the Nos. 0, ], 3, 5,

and 7 Screw Machines, and the sizes of •

saime are, respectively 7/16 in., 13/16 in.,

1-5/16 in., 1-13/16 in., and 2-9/16 in.

Several new features, whioh will be
described, have been perfected and in-
corporated. Taken as a whole, the ma-
chines do not represent any radical de-
parture from established practice, but
are built upon fundamental principles of
correct machine desi?7i incorporating the
best features. They represent the latest
and highest developments in this branch
of the machine tool industry. The design
is founded upon a knowledge of work
performed on this type of machine and
of a keen understanding of the possi-
bilities of still further iwidening of the
field for same. The material used for
eadh imli\ndual part throughout has been
given a thorough study.
The power and rigidity provided is in

excess of the requirements made neces-
sary by the latest developments of hiigh-
sipeed 5teel and stdjita. The margin
aibove tlie=e maximum requirements has
been added with a view in mind df tak-
ing care of and providin'? for any ad-
ditional improvements in cutting steels.
Three different sty'es of cut-off unit>;

f!h
*"'^ 'ever feed icut-off, hand screw

feed cut-off and power feod cit-off are
beang built. These are interchangeable

NO. 2 SCREW M.\CHINE APUON KOR TURRET SLIDE AND SADDLE.

and either one can be furnished as re-

quired. The power feed' to turret is a

separate unit and a nuachine can there-

fore be built with either power feed to

turret slide or mth Jiiand feed. The
automatic chuck and bar feed are inde-

pendent units and can be furnaslhed or

not as required.

The No. and No. 1 Screw Machines,

which are of 7/16 in. and 13/16 in. bar

capacity re3.pect:vply, are designed for

high-spindle speed and sensitivenes's of

FIG. 1.—OPEN VIEW SHOWING FRICTION HEAD.

operation so essential in machines of

sima'll bar capacity. They are built in

the three-step cone pulley Plain Head
type only. The turret slide, which is op-

erated by means of a hand lever, hais an

effective longitudinal movement of 3 in.

for the No. Screw Machine and 5 in.

for the No. 1 Screw Machine. The No.

Screw Machine can be equii'pped with

a compound rest, whioh is intsrchange-

able with the lever feed cut-off ordin-

ar'lv furnished with this machine.

The No. 3 Screw Machine, the bar ca-

pacity of which is 1-5/16 in., is bwilt in

both the Plain Head and Frict'on Head
types. No. 5 and No. 7 Screw Ma-
chines, of 1 13/16 in. and 2 7/16 in. baa-

capacity respective'y. sre bufft in the

Friction Head type only. The lar<re dia-

meter cone pulley and the Dowerful fric-

tion provide more than ample no<wer for

the heaviest reouirem'^Tnts. The turret

slide has an efficient travel of 7 in. for

the No. 3, 9 in. for tV No. .t and 11 in.

foi- the No. 7 Screw Machines.

Design of Mead

The half-tone figure. No. 1, shows the

gear friction head for the No. 5 Screw

Machine. The gear covers and spindle

caps have been removed in order bo

more ol^rly show the design. The

powerful fridtlion clutch, TOOunted, on
the spindle between the cone pulley and

the friction gear, serves to engage the

spindle inito driiving connection direst
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KKi. 3. APRON KOR NO. 3 sCKKW MACHINE, WITH POWER FEED CUT OFF.

with the cone (puUey on one aide or with
the beck gears througrh the large dia-

meter spindle ge&r on tile otber (hand.

The frictioiis are of the cone type and
are opewited by the hand lever tiroug'h

ttie medium of a Umg movable sleeve

and fo«r fingers mounted on the apin-

dle. The friction ia very sensitive in

operatian and extremely powerfud.

The front and i«ar spindile bearings

are made of special high-gTade bear-

ing' bronze. The spindle is made of high

carbon steel forging.

The head is cast integral with the

bed. The rigid double girder type of

bed is very heavily ribbed internally

and is designed throughout to gain the

maximum ngwUty •without tihe use of

nnnecessary large amount of cast iron.

Automatic Chuck and Bar Feed

The automatic chuck is of a standard
spring <H)llet type. The automatic chuck
hood and spindle nose have been design-

ed so as to gain as short overhang as
possible fro»m the front s^iindl* bearing.

The cittet operating mechanisTn diiffers

materially from «;he design which has
heretofore been used.

Instead of the weH-kno»vvn sliding fork
prinxriple the fork lever prinio'iple has
been utilized. This eHminates the cock-

ing action and the imduly large amount
of frietton in the already mentioned slid-

ing fork type operatin?' meehamsm. The
automatic chuck fingers have been equip-
ped with rollers to elSmiiiiate friction at
this point.

The bar feed operatii^ mechanism is

dn new in de«iign. For the No. 0. No.
1 and No. 3 Sere»w Machines the single
supportiTv? rod is used, but for the No.
5 and No. 7 Screw Macihines the stock
support slidee on two parallel bars. The
continued motion of the automatic chuck
tever. as it opens the collet, feeds the
bar forward. This is accomplished
throng a system of links and levers in
Mich a mann«r that Uk" automatic chuck
and the bar feed are operated intermit-
tently.

Turret Slide and Saddle

The No. and No. 1 Screw Marihineg
are equipped with the round turret, while
the No. 3, No. 5 and No. 7 Screw Ma-
chinea, owing to the fact that flanged
tool* are dwirable for the heavier work

done on these machines, have the hexa-

gon turret. As already mentioned above

the turret slide on the No. and No. 1

machines is operated by a hand lever

pivoted on the top of the slide near the

rear end of same.

' The turret, indexing mechanism is very

sensitive in operation. The vertical lock

bolt is mounted underneath the front

side of the turret viTtually ddreotly be-

neath the working tool.

Fig. 2, '.Vhich iis a vi^eiw of the No. 3

Turret iSlide and Saddle, with the slide

tipped up amd standdnig on front end,

shows clearly the main working parts

i>t the turret indexing mechanism.

Attention is oaIl<?d' to that, the end

of llhe lock ibolt lever, which intermit-

tently engages the tumibler for with-

drawing the lock bolt preliminary to the

indexing of the turret, is equipped with

a roller for the sake of the sensitiveness

and red^iction of, wear.

The rearward travel of the slide in-

dexes the turret by means of indexing

pins in the bottom of the turret and a
pawl pivoted in the saddle.

The No. 3, No. 5 and No. 7 Screw Ma-
chines are equipped with a sy.stem of re-

volving independent stops which are

geared to the turret ajid index with

same. The stop screw working in con-

junction with the working station of the

turret abuts a movable stop in the sad-

dle. This movable stop stands in work-

ing relation with the
_
mechanism disen-

gaging the automatic feed in the saddle

aipron.

Tile system of independent stops for

the No. and No. 1 Screw Machines dif-

fer considerably from the one just de-

scribed for the langer Strew Machines.

Instead of having the stops revolve with

the turret, the stops are mounted in the

end of the turret slide. A revolving

stop working in tihe slot betv/een the two
lugs on the rear end of the saddle in-

dexes with the turret and acts to bring

the proper stop into working relation

with the forward turret station.

Additional sensitiveness oif indexing

is thus gained as the stop screws do not

have to revolve with the turret. This is

a vital point on a small) machine work-
ing on delicate work. Its importance

can readily be appreciated when atten-

tion is caMed to ihe fact that frequently

several hiindired parts can be turned out

per hour on this machine and that every

one of these pieces might require the

turret, to be indexed several times. The
design of the turret indexing mechanism
is the samie as on the larger machines.

Power Feeds

The half-tone, Fig. 3, slunvs the in-

terior view of the power feed apron for

the tun'et slide. Three sMdwug gears

provide means for obtadning the feed
changes. These three changes are mul-
tiplied by a cluster of two sliding gears

in the gear box at the end of the ma-

FIG. 4.—NO. SCREW MACHINE—FRONT VIEW.
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FIG. 5.—NO. 7 SCREW MACHINE—FRONT VIEW.

chines. This provides six cbanigies in

all. Th« power feed is engai^d and dis-
engaged by a friction working in con-
junction with the gear engaging the
large driving gear of the pinion
shaft. The face cam on the outside of
the apron and the drop-out lever serve
the purpose of engaging the feed fric-
tion. This drop-out lever stands in work-
ing relation -with the sysitem of indepen-
dent st^ps as already described above.

Attention is caMied to ithe fact thlat the
apron is filled aviiith odll ujp to a certain
level, and that, therefore, the lower gears
Sn the gear train, including the worm
gear, run in a bath of oil.

The crosis feed apron shown by the
half-tone. Fig. 4, is similar in deaign to
the saddle apron, with this difference,
however, that adddtioiniali sliding igiears

are introduced in the train to obtain the
neverse of the feed movement. The
feed friction which works in conjunction
with the two large intermediate gears
is operated iby a rapid atting and power-
ful cam manipulated by a hand lever.

This power feed apron, together with the
carriage and cut-off slide, constitute a

Fia 6. NO. 3 SCREW MACHINE TURRET
SLIDE AND SADDLE.

separate unit which is interchangeable
with the hand screw cut-off, sihown in
the front ^'iew of the miadhine and also
with the lever operated cut-off, either of
whieh three out-off units can be furnish-
ed at the optiion of Wie customer. The
three-step sliding gear nests in the
apron in oonjuniction with the two
dhanges obtainable in the igear box, at
the head end of the machine, as already
described, provide six changes of feed
to the cross slide.

An important feature is the location
of the hand longitudinal feed screw for
the various cutnoff unite ibetween the
ways of the bed. The force moving the
cuit-off carriiaige on the bed is thus ap-
plied in the middle of the guide where
same Should be, instead, as is customary,
on the front sidle, where it will cause a
cooking action to ibe introduced resulting
in inaccuracy of the 'adjuisltment and un-
due \vear of the macWine at this point.

Immediately inside of the hand' wheel
for the hand longitudinal feed is mount-
ed a large diameter graduated dial
equipped with observation stops. This
facilitates the ease of adjusting the cut-
off oarriaajc longitudlinailly. A similar
graduated dial with observation stops is

also mounted on the cross feed screw
and used in oonjurtction with the move-
ment of the cross slide.

Control Systems

Referring to the front -vdews of the
machines, attention is called to the cen-
tralized control and the ease with whicJi
the various control levers and knobs can
be reached by the operator when standi-

inig in his natural posiition in front of
the machine. The principal feed changes

. are located in the aprons, 'which is ideal.

The lever operating the automatic chuck
and also feedinig itihe bar forwiardi is

within easy reach of the operator and,
ais has already ibeen pointed out, oper-
ates with unusual ease.

For applying the proper amount of
coolant to the work and the cutting tools,

the larjyer machines are supplied with a
double system of piping, one working in
conjunction with the turret slide and the
other with the cut-off. On the smaller
machines, where a smaller amount of

coolant is required, only a single sys-

tem of (piping is used.

The remeininjg cuts illuistrate other
general views oif ttihis line of machines.

GANG DRILLING MACHINE
A gang drilling machine of unusual

design especially adapted for boiler

shops, structural steel fabrication and
ship-plate work has been built by the

Hilldrill Co., 2141 North Nineteenth

Street, Philadelphia. The drill spindles

are chain-driven, and by virtue of the

almost direct application of power, re-

quire a comparatively small horsepower
consumption for the operation, enabling

great latitude in the number of drills

driven. The flexibility and strength of

the chain drive also makes for a ma-
chine that is adaptable not only for

heavy duty but for gang drilling on any
type of work. The cycle of operations in

the actual drilling is automatic and the

spacinig of the spindles is universal,

above a minimum, whieh on the heavy-

duty type here shovm is 2% in. centres.

This spacing may be cut in half by

shifting the work.

The application of chain drive for

drilling is the basic feature of the ma-

chine, which has been designed by Aaron

Hill, 1028 West Forty-eighth Street, Los

Angeles, Oal. The invention gives vir-

tually a direct pull on the spindles and is

found to eliminate power losses or chat-

ter. On Vs in. iboiler plate, drilling

44 11/16 in. rivet holes tlirough plate and

% in. inner and % in. outer butt straps,

about 11 hp. net was required. The

spindle sprockets engaging the chain are

stagigered, to distribute the load over the

se^eral chains provided; and the web of

the drill carriage forms a lubricated run-

way for these roller chains and serves

to prevent the chain ;'rom s'lipping off

the sprockets.

The mechanism clamps the work in

place with a pressure of about 10 tons,

sufficient to straighten any ordinary

sweep or buckle, feeds and lubricates the

drills and at the end of the cut raises

the drills, stops both the drills and lulbri-

cation and releases the work, all auto-

matically.

A radical departure in drill design are

the drill heads, built as independent de-

tachable units. Each unit consists of a

small bridge casting which straddles the

chainway and is machined at each end

to slide easily along the carriage rails.

At the top and .just above the spnndle

socket are hineed clamps operated by

levers linked to the adjusting handle. In

placing the unit in position on t^e car-

riage seats the clamping device is only

partially tightened. The spindle is then

racked into position by rotatinc the!

spindle by means of a loose lever in-

serted by hand in a drift hole in the

spindle socket. Rackinfr the s"indles to

correct centres is facilitated bv means

of a steel tape stretched across in front

of the spindle heads. The units, weigh-

ing from 4 5*0 eS lbs., aire easily ihandled

by man and helner, and the entire gang

can be set in about 8 mins.

The accepted practice in drilling ca"'S

for higher soeed and slower feed the

smaller the diameter of the drill. This

principle is automatically taken csre of

without chanjring feed or speed on the

machine proper, but by corresponding

differences in the design of the various
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«se unite. For example, a unit desiern-

ed ft>r a No. 3 socket, taking t«> to H4 in.

driH, is equipped with a 10-toothed

sprocket turning up to about 160 r.p.m.,

with an average feed of 0.004, while the

unit for a No. 5 socket holding 3i4 in.

cutters is equipped with a 20-toothed

sprocket turning 80 r.p.m. and feeding

at an average of 0.008 per revolution.

To start the cutting cycle, the motor

is started and the clutch thrown in. In

the Btart-ng position the disk cranks hold

tlie carnage just past the upper dead

centre, so that the initial drill feed is a

minimum, in the first stages approaching

a maximum of 0.005 in. per revolution

passing through the body of the work
and automatically dimcnishing to about

0.003 in. at the break-through. This

variable feed safeguards the machine
against shocks and minimizes losses from
bre«kage of drills by "hogging" on the

break-through.

The drill unats are locked into place

by br!n«iing the adjusting handle down
tight, forcing the clamps home into

grooves in the cross-radl. Keyways cut

in the face of the lower seat and stag-

gered serve to prevent any tendencv on

the part of the units to cook over while

being racked into position. The drill

heads are likewise alternately stasrgered,

so as to insure a close_ setting where re-

quired.

During the return to starting position,

a small cam on the hub of the large gear
at the drivine end operates a lever to

throw tV-e clutch out and -break the motor
circuit, bringing the entire machine to

a standstill.

The machine is adjusted to feed slight-

ly beyond the break-through before

reaching the lower dead centre; an(l

upon passing this point 600-lb. countor-

wei"'hts on the two larye ppur gears
simnHaneonsly pass over the too point

of equilibri<um and throws out of balance,
whirling the spur gears through an- arc

of 180 decrees and raising the drill beam
back approximately to starting position.

The lu*^ricating system is especially

noteworthy. A shallow trough direct-

ly beWnrl the STJind'e sockets is fi'led with
lubricant to a depth of about 1 in., from
which rt is fed mechanically through in-

d<ir)»nd"nt lubricating units to each drill

individually. These units are essentially
a disk '•nrri<Hl on a follow spindle sus-
pended from the drill housing. The disks
carry fins or rilbs on.the buck, curved to
pick un on these narrow shelves driblets

of the fluid, which are run centripetally
bv a «Ko-ht oscillation into holes through
the hub oo^nin? into the hollow stem. A
small downward oitch to the stem suffices

to «arrv the cutting compound out on to
a gutter on t^e spindle, bored to drop it

through «o as to run down the drill sur-
face. The units are turned back and
forth BTvnrox'mate'y 180 desr. by a small
connecHn«r rod and irston driven off the
haft T>in''med to the worm trear. A
qnadnnt '*>vpr oscillates a chain which
tarns t#»» lubricators by means of sprock-
eti> ju»t h;>rk of the disks.

The driving chaina run over sorockets
at each end of the cross-rail. Those at
the left end run on idlers. At the right

hand end of the machine they are keyed

"to the Same shaft as the flait at ibevel gear

driven by a bevel pinion on the shaft

carrying the pulley ibelt-driven by a 50-

hp. alternating current motor which is

rated to run at least 60 1-in. spindles

through 2 ins. of soft steel.

The drill feed mechanism is operated

by the worm gear on the lower end of

this driving shaft, which drives a chain

actuating a gear keyed to a shaft run-

ning across the back of the machine and

connected at each end by trains of reduc-

tion gears to two spur feed gears, 4%
ft. in diameter. These large spur gears

are mounted on shafts, on the front end

of which are disk cranks. The connect-

ing rods, on which the drill beam is

hung, are eccentrically mounted on the

disk cranks, and at the lower end are

pinned to the drill carriage.

The drill feed is, therefore, controlled

by the rotation, of the lar-jje spur gears.

The adjustment of the drills to the start-

ing position is done by hand, for the

GENERAL VIEW OK THE GANG DRILLING

rcMson that it requires but a moment,
and tends to breed caution in the opera-

tor before starting the machine. After

the work has been set in position, the

drill Than steps to the hand wheel, seen

in the side view beneath the motor, and
by a few quick revolutions advances the

spur gears to bring the drill s.pindles

almost in contact with the work.

The low power consumption permits
the use of this machine w-ith -great

economies wherever multiple drilling

throusrh heavy sections is required, not-

able results along these lines having been
accomplished at the plant of the Baden-
hausen Co., Philadelphia, in boiler -mak-
ing. As shown in the illustrations, the
production of boilers is reduced to a
manufacturing process.

For riveting the boiler drum the plate
is first rolled to shape. Then the outer
butt strap is set along the seam of the
8.hell and gripped in place -by chain sling-

jacks placed at intervals along the shell

and tightened bv hand lever to secure a
perfect butt. For supporting the work
during the operations use is made of a
super-beam consisting of a special

H-'beam equipped at the head end with

a caster. The inner butt strap is first

laid on the beam, after which the tail is

lifted by the crane and it is rolled

through the shell on the caster. It i»

now -slung on ibow slings and then raised

by the crane against the butt joint and
screw clamps are placed at each end
holding the parts firmly in place. The
work so rigged for drilling is now set

upon special rockers in posilriomi 'u'p'on

the drill table.

For most operations the base of the

machine is set in a concrete pit and
bolted in place. This ibrings the table

about at floor level and the drill spindles

approximately -breast high, beneath the

eye of the workman. The table is carried

on two slides on the forward flanges of

the frame and is raised and lowered by
means of four 3-in. ."screws operated by
worm drive, which on the machine here

shown, for example, allows of work on

cvlindrical boiler drums up to 48 ins. in

diameter.
The work may be done

either in the flat or af-

ter rolling and shaping,

carriages designed for

the various types of

work being readily fit-

ted upon the table of the

machine. The cross-rail

carrying the drilling

heads or units, a strong
I-beam in section, is

brought into position

and the rigging adjusted

to lino the drills with

the centre line of holes

to be drilled. The work
is then clamped, and the

drilling started. For
clamping the work and
holding it secure while
cutting is going on, a
powerful lever clamp is

provided. It consists in
MACHINE. g heavy pivoted frame

, ?et inside the frame of
the machine back of the drills. The for-

ward part is linked to the upper side of
the cross-rail, and at intervals clamping
fingers reach out over .-ttie work. As the
drill caiTiage is brought down to start-

ing position it presses these clamps /irm-

Iv against the material to be drilled.

Heavy compression springs act to cush-
ion the device and compensate for the

vortical travel of the drill carriage. In
the heavy duty plate drill the mechanism
has a binding presure of about 10 tons;

but this is variable with tho'strength of

the springs.

The radii of the sectors or rings in-

sures that the holes will all be at right

angles to the shell, and inasmuch as the

butt straps and shell are drilled simul-
taneously, all parts are bound to come
"fair." As an oversize hole of but 1/32
in. is required for the easy insertion of

the rivet, this clearance is provided for
in the drilling and the time usually con-
sumed in punching, drifting and reaming
is done away with. The uniformitv of
the holes with proper riveting practical-

ly insures that the swaging of the rivet

will completely fill the space, reducing
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Sharp Chasers

Cut Clean Threads

Accurate, uniform threads result only from
dies which are maintained in the highest

state of cutting efficiency. This means that

chasers must be kept sharp, and ground
uniformly.

Even if just touched up from time to time,

the chasers respond splendidly, with clean

threads. And with this machine—the

Geometric Chaser Grinder—the matter of

keeping threading tools up to scratch is a
comparatively simple matter.

Various makes of chasers can be ground on
this adaptable machine. The two wheels
permit the easy grinding of both milled and
tapped chasers. In addition, the plain

wheel lends itself readily to various kinds
of tool grinding.

Uniform grinding of a set of chasers is

purely a mechanical matter through the use

of adjustments which can be accurately set

to govern the grinding of an entire set of

chasers.

The Catalogue describing

this machine is a mine of

information on chaser

grinding. Write for it

THE GEOMETRIC TOOL COMPANY
NFW HAVEN CONNECTICUT

Canadian Agent* :

Wilson, Ltd., Montreal. The A. R. Williams Machinery Co., Toronto, Winnipeg, St. John, N.B.
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the uanlency to sAtear as a result of any

unequal expan^on and contraction of

•1i>e shell. The n«ceBa*ty for first laying

out and then centre punching each hole

is dispensed with.

For drilling additional rows of holes,

as in boiler or plate work, special stands

are employed to suit conditions. For
butt-strap rivet holes the awper-ibeam

becomes the bed of a cradle, which is

sol upon rockers and fastened by set

screws. Thejaockers rest on curved beds,

and are toothed along the outer half to

mesh into pinions on a shaft extending

between thorn. Detachable hand levers

at the ends are used to turn the cradle

until the next centre line is brought be-

neath the points of the drills. A point-

ed sleeve jig is slipped over the end
spindles and slid down to touch the work
until correct alignment is obtained. For
appropriate work, such as drilling tube
holes in water-tube iboilers, the shell is

placed in rings instead of a cradle.

The type of machine built for heavy
work is designed for a length up to 40
ft., or to carry not less than 75 drills;

but it is stated by the manufacturer that
any desired number of drills and any
span may be had. The illustrations are
of a model of 20 ft. working span weigh-
ing about 25 tons. When running there
is an entire absence of jar or vibration,
the only sound audible bearfg the cpiiet

hum of the drills cutting into the metal.

6-TON VOLTA FURN.\CE IN POURING POSITION.

VOLTA ELECTRIC FURNACES
The electric furnace has become the

recognized me.ins of making the steel
necessary for the steel foundry. Can-
adian steel plants have been fully aware
of the advantages offered in economy
and ease of operation and the instal-
lation of Canadian-made furnaces in the
plant of the Dominion Foundries and
Steel Co., Ltd., Hamilton, is a feature
worthy of note. This firm manufacture
carbon and alloy steel castings and are

now operating the two 6-ton furnaces

recently installed by the Volta Manu-
facturing Co., Welland.
These furnaces, while of the Heroult

type, contain a number of exclusive

Volta features which make for improve-
ment in operation both as regards ease

and economy. They are installed en the

open hearth floor of the main foundry
building, and, owing to the necessity for

keeping the charging floor in tlie rear

free for the open hearth charging ma-
chine, the transforijier rooms are located

on the floor below and to the rear of

the furnaces. The furnace transformers
have a capacity of 1,500 kv.-a. and con-

nection is made to the furnace catenaries

by means of the usual copper busses.

The secondary is connected up in delta

6-TON VOI.TA KUKNACE IN RUNNING POSITION.

while the primary is in star. Current is

obtained from the company substation at

13,200 volts by means of underground
cables.

An interesting; feature of the Volta

furnace is seen in the electrode arrange-

ment. The electrode clawps on a fur-

nace of this size are usually water-
cooled, and in most typos of furnaces

water pipes as well as copper leads have
to be carried by the electrode hoisting

arrangement. This has been done away
with in the present instance and copper
tubes serve to conduct both the current

and water. Two tubes are employed for

each electrode, and while both serve to;

conduct current, one serves as a water-

feed while the other is used as a return.

In heavy current engineering the Cjues-

tion of skin effect is of much importance;
the current tends to crowd to the outside

of any conducting member while the in-

terior is of little or no use. By using
a tube and utilizing the bore for water
the economy effected is at once apparent.
The electrodes themselves are of a pa-
tented desijrn which allows the use of
electrodes of varying diameter.
The tilting arrangement is also of

some interest. It is not of the rocker
type but a heavy shaft is emrloved,
pl.-'ceH well forward towards the front
of the furnace. The furnace is so ar-

ranged tmd balanced that a comparative-
ly f,m;;ll-si:'.ed motor is all that is neces-
saiv to P'ive the desired tilt.

The Thuvv regulator of an improved
design developed by the Volta Manufac-
turing Co. is employed. They are equip-
ped with no-voltage devices which pre-
vent the travelling of the electrodes
downward under the action of the regu-
lator in the event of power failure. In
place of the carbon arcing tvpes employ-
ed in regulators of former design, copper
contacts fitted with magnetic blow-out
coils are now used.
The two furnaces now installed make

possible six heats a day, with an aggre-
gate production of from 80 to 100 tons.



January 8, 1920 CANADIAN MACHINERY

The MacLean Publishing Company
UMITED

(ESTABLISHED 1887)

JOHN BAYNE MACLEAN. President. H. T. HUNTEHi Vice-President

H. V. TYRRELL. Generafl Manager.

PUBLISHERS OF

(JnadianMachinery
^Manufacturing News^

A weekly journal devoted to the machinery and manufacturing interests.

B. G. NEWTON. Manager. A. R. KENNEDY. Managing Editor.

Asfiociate Editors

:

W. F. SUTHERLAND T. H. FBNNER J. H. RODGERS (Montreal)

J. H. MOORE.

Office of Publication, 143-153 University Avenue. Toronto. Ontario.

VOL. XXIII. TORONTO, January 8, 1920 " No. 2

PRINCIPAL CONTENTS
1919 Was a Period of Growth and Expansion 20

Genera] Motors Going Into Business in a Large Way 25
The Making of the Overlap Four 26

Broaching as an Aid to Greater Production 37

The Day of the Apprentice Has ,Not Vanished 40

After They Have Done Their Bit 44

The Personal Touch Worth Cultivating '.

.

:

46

Business of Selling an Interesting One 48

The Status of the World's Mercantile Fleet 50

The Making of Nickel Chromium Products 57

Making Turbo Blowers and Alternators 60

Plans of the Canadian Steel Corporation 6S

Shop Photography ./ 64

Canadian Plant of the Crane Limited ',

- 70

Dominion Steel Corporation's Big Plate Mill 74

Shop Management—The Old and the New Idea 77

Developments in New Equipment 79

Editorial 84

Market Developments 86

Industrial News 9®

The Outlook For 1920

IT is not necessary that a person should resort to soap

box oratory to make it plain that there is going to be

good business done in Canada during the present year.

The one thing that at present is holding up more rapid

development is the inability of many firms to secure the

equipment they need. The lines wanted are oversold,

and production cannot keep pace with the demand, which

is insistent and financially sound.

The price of the equipment is not now the determining

factor. This fact alone makes it plain that those putting

in the machinery have a good working knowledge of

what they are going to do, and are satisfied that they see

a market for their product big enough and extensive

enough to easily discount any increase they may have to

pay for the equipment they need.

Steel can be accepted as the barometer for the metal

trades. The bookings of steel for this year are large

—

very large, and they come from such a wide variety of

interests that it is apparent that activity is going to be

widespread. Shipbuilding, structural workers, automobile

builders, boiler and engine firms, agricultural implement
shops, and scores of other lines are in the market for

material.

Representatives of these concerns state that their big

problem is not one of selling, but of producing. They are

making things that the people want in order to increase

the production from the land. They are making it pos-

sible for us to have more for sale than we have had in

the past, and in this fact lies our best chance for. righting

the exchange that is telling so forcibly against our
coinage in the United States market at the present time.

It is hard to see where there is going to be a slump in

prices for some time to come. Indications are not that

way. Those who have stayed out of the market waiting
for a lower level have been disappointed, and it is hard to

see where such a course can be justified in the light of the

volume of business that is now piled up against the pro-

ducing capacity of the steel mills, the machine tool works
and other kindred lines both in United States and Canada.

Given freedom from labor troubles, and an honest at-

tempt on the part of the manufacturers to put real m«rit

into their product and real foresight into their sales pro-

grammes, Canadian industries should go ahead in 1920 as
they have never done in a similar space of time-

Get Straight For 1920
CTART the new year by getting your books in good
'^ shape. It does not make any difference whether you
have an elaborate set of books, or only the little book

that the savings department of the comer bank gives to

you.

If you have accounts outstanding collect them.
If you have bills to pay, get out and pay them off.

Don't resort to the poor expedient of financing on
money that you honorably owe to other people.

If you cannot pay off your debts now the chances are

that you will not be able to pay them off in the future.

If you cannot collect your accounts now, in these days

of free circulation of money, the chances are that you
will have trouble in realizing on them in the future.

Get your house in shape for a clean year as far as

credits and debits are concerned. Don't pigeon-hole

accounts that you know you owe and ought to pay. It

hurts your feelings a whole heap more to pay for some-
thing after you have used it than before. For instance,

you can see the reason and wisdom for paying for coal

now. In the spring the straightening out of such an ac-

count would be accompanied by a wry face and a grouch.

Remember the man you buy from cannot finance on
promises any more than you can.

Have your business in good shape, if it is nothing more
than your household affairs, then no matter what comes,

you will not be found running for cover at the first sign

of a setback.

The Granary and the Workshop
POLITICIANS used to refer to Canada as the Granary
*• of the Empire, and no doubt that is a reputation worth
the having.

At the same time Canada is making rapid strides toward
becoming one of the great workshops of the Empire. De-
velopments are under way in the matter of increasing the

steel producing capacity of this country that can hardly

be grasped by the ordinary citizen. The plans have the

backing of all necessary money, and they are not on a
small scale, either. The work is being undertaken with
the idea that there is a great future ahead of this country.

The way in which American branches are coming across

indicates that these people have a tremendous amount of

faith in this country, and in the ability of the mechanics

of this country to make an article that can compete in

the markets of the world.

The Canadian is a good mechanic if he has a chance.

He can think and he can pian, and he can hold up his end
in the matter of turning out the quantity.

Canada is demonstrating that it can be not only the
granary of the Empire, but the workshop as well. Agri-
culture, from the size and extent of our country, should

be our basic industry. It is a sure foundation from which
to grow. But the industrial section of the Dominion is

coming to a point where it is going to crowd closely on
the heels of the supremacy of the farmer. Together,
these make a great combination.
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For The World's
Best Tools

When a tool manufacturer has spent years in

developing the quality and workmanship of
his product, building up his reputation in the
teeth of strenuous competition, he will not
needlessly take chances with this reputation
—his greatest asset. He will not allow his

tools . to be displayed promiscuously among
obviously inferior and little-known makes.
The firm which represents him to the purchaser
must have a reputation (equal to) his own for
quality, honesty, and service.

Aikenhead's is the Canadian headquarters of
a number of makers of the world's finest tools.

L

AIKENHEAD HARDWARE LIMITED,
// what you n»t4 it not advertited, eoTitult our Buyers' Directory and wnle advertitere listed under proper ktadint.
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Wahlstrom Tapping Attachment

Why the heavy tap breakage with machine tapping?

Obviously, because the tapping machine is usually sufficiently

powerful to snap a jammed tap.

But that's not the real reason. In hand tapping the tool.

doesn't jam—simply because the tap is reversed for part of a
turn every revolution to free the chips. Machine tapping
make* the tap jam, because no attempt is made to free the chip

from the cutting edges. Result; the lands packed with chips,

the cutting edges are smothered, either a soft spot draws the

tap off centre or it wedges tight in the hole—and the machine
breaks the tap.

The Wahlstrom Tapping Attachment saves taps and turns out clean,
squarely cut threads, because it produces the simple reversal of
tap movement which frees the chips. The tap is driven with an
oscillating movement which closely imitates hand tapping.

This attachment gives you the time and labor saving of machine
tapping with the accuracy and tap economy of hand tapping. Nothing
to get out of order; built for long service.

May we send you one on trial.

Automatic Wahlstrom Chuck
Two seconds— that's all

Two seconds is all you need to change the operation from
drilling to reaming, to counterboring, or to tapping—and
you don't stop the spindle.

Your operator can drill any number of holes of different

diameter, one after the other, simply by grasping the

chuck with one hand and replacing the loosened drill

with another—and two seconds does it. Figure out the
labor saving in your plant on drilling jobs.

This Wahl.'^trom Automatic centers the tool, and its in-

stant-acting jaws close on the entire shank in a grip that

becomes firmer as the resistance to the tool increases. The
clutch can't slip, and the jaws never mark a tool.

Made in a number of sizes to take straight or taper shank
tools.

Write for the Wahlstrom Booklet

17 Temperance Street, Toronto, Ont.

J{ interested tear out this page and iilace with letter* to be answer*'^-
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W HAT THINGS ARE DONE IN

NAME OF SAFETY!
Devices Grow and Thrive in This Rare Atmos-

phere—and What Will Be Coming

Out Next?

Editor. CANADIAN MACHINERY :-The pursuit of

safety methods is laudable. As an ameliorator of in-

dustrial conditions it.rjpta highly, and the literature dif-

fused so liberally l^'^fie High Priests of Safety First

add greatly to the gayety of the race. However, like

many other good thing?, it can be overdone, and on some

of its devotees it- ceaofe^ in strange fashion. Looking

through the pages'^)! a technical magazine recently, we

came across a section headed: "Platitudes for Puzzled

Practitioners." This was not the exact wording, but it

indicates the meaning. After reading of a bright in-

dividual who conceived the idea of putting a fixed obstacle

on a lever to prevent a sliding piece sliding too far,

we were going to try another section, when a spirited

sketch attracted our eye. It showed a hand grasping

a cold chisel, and another hand poising a hammer as

though to strike. There was nothing in this to cause

comment, but on both the hammer and chisel were de-

picted strange protuberances. That on the chisel was

arranged near the end, and looked as though some lady

mechanic had tied a ruff round its neck to make it look

better. The hammer was decorated right on the end of

the shaft, and close examination revealed the fact that

the excrescence was an ordinary round washer held on

with a coach screw. Now for many years we have

used a hammer and chisel, but never saw them fitted up

in this manner. Therefore, we anxiously read the text,

to find out the raison d'etre of such a peculiarity.

It appears that a sturdy mechanic grasped his trusty

hammer, and prepared to smite the chisel a resounding

blow. Alas, the hand that grasped the hammer was a

greasy hand, and instead of striking the chisel, the

smooth hammer shaft slid through the greasy grip, and

smote an unoffending laborer on the apex of the

cranium. Nothing daunted, the mechanic grasped the

hammer again and this time his hold was so firm, and

his aim so true, that the chisel drove through the metal,

slipped through the holder's hand, and hit a second work-

man who happened to be adjacent. This was too much.

Safety First was outraged, and the safety expert called

in. One glance sufficed, and the remedy was deter-

mined on in a twinkling. Simply fasten a large washer

on the chisel, above the hand, and a similar one on the

hammer, below the hand, and the trick was done. Oh,

safety, what things are done in thy name! For the

benefit of those who are interested, we off'er some further

suggestions:—An inspector should -be appointed who will

periodically inspect the men's hands, and see that all

superfluous grease is removed. Lessons should be given

twice a day on the proper way to hold a hammer and
chisel. To make absolutely sure, any pian engaged in

chipping should be enclosed in a boiler plate compart-

ment. Men operating lathes shall b#;)!provided with a

suit of mail and asbestos gloves in case of being burnt

with flying chips. Men engaged in grinding operations

shall be located in another room, and watch the operation

through a periscope. We might go further, but have
fear of being mistaken for a safety expert.

Safety first is an excellent motto, but should be atten-

ded with a little common sense.

COMPANY IS REORGANIZhD
A NNOUNCEMENT is made this week of the reorgam-

A^,atio;,of the Garlock-Walker Machinery Co Lunjed

which will, in the future, be known as, Garlock Walker

Machinery, Limite4. A Dom-

inion charter on fairly broad

lines has been secured, and

the capital of the company

increased from $50,000 to

$500,000. Of this amount

$250,000 will be issued, the

balance remaining in the

treasury for future develop-

ment.
The firm has secured a

long-term lease on the Mill

Building, of the Toronto Fur-

niture Co., on Dufferin St.^

which has a floor space of

16,000 feet. The repairins;

and rebuilding work carried

on by the firm will be done

at the new premises. On
this ' account Garlock-Walker

Machinery are giving up the

warehouse and shop on

Adelaide Street, as well as

the warehouse on the Don.

At the new warehouse and

works the firm intend to

carry considerable machin-

ery in stock.

There has been no change made in the personnel of

the company; they remain as follows: President and

general manager, Wm. Garlock, Jr.; vice-president, A. B.

Walker, and secretary-treasurer, J. Albert Brown.

Progress in Marine Power
CINCE the day when the old paddle and sailing vessel

^ "Savannah" crossed the Atlantic, ships and ships'

propulsion have gone through a constant process of

evolution. The first grreat change was the introduction

of the screw propeller,' to replace the paddle. This in

turn brought about modification of the engine, and many
and varions were the expedients adopted. The trunk

WM. GARLOCK, JR..

Pres. Garlock-Walkev.

engine, the return connecting rod, the geared engine, in

which the propeller was geared up instead of down, as

regards revolutions, all had their day. The inverted

vertical type then made its appearance, and speedily

gained favor. In its early days it was a single crank

engine, with a huge fly-wheel, and some of these steamers

were running from Antwerp to the far East as late as

1906. They belonged to the famous Blue Funnel line of

Alfred Holt & Co., Liverpool. Pressures were low, from

15 lbs. to 25 lbs. per square inch. With more knowledge

of metallurgy, and better manufacturing facilities, higher

pressures came into vogue, and the compound expansion

engine appeared. The advantages of this type were so

marked that a further development was soon made, and

triple expansion was adopted. This seemed to mark the

limit, for although quadruple expansion was adopted in

some large ships, the triple expansion became the main

marine prime mover. However, the marine engineer never

feels content with any achievement, and it was not many
years before the Hon. Chas. Parsons aHapted the steam

turbine to marine propulsion, marking the greatest inno-

vation since the days of Fulton. About the same time

Dr. Diesel's oil engine was being adapted to marine

work. The steam turbine rapidly came into favor for

high-powered, fast vessels, but was unsuitable for the

ordinary steamer. This was on account of the efficient

speed of the turbine being too high for the efficient

working of the propeller in the ordinary slow vessel.

This seemed to limit the usefulness of the turbine, till

the inventor of the turbine tried out a reduction gear

between turbine and propeller. It proved successful, and
was further developed, double reduction gears being

used, till now the largest and fastest vessels in the world
use this type of prime movers. The oil engine, back-

ward for a long time as a marine proposition, has been
rapidly developed in the last four or five years, till now
it is taking its place as a competitor of both turbine

and steam reciprocator. Future development will no
doubt result in the supremacy of either the geared tur-

bine or the oil engine, with the gradual disappearance
of the reciprocating steam engine.
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It isnot our
ambition to
make all the
Nobs used in
industry;
only to make
the best.

ILLINOIS TOOL WORKS, CHICAGO,
Detroit Store^*
Woodward and Warren Aves.

\. C. Towne, Inc.*
17 W. Swan St., Buffalo.

S. J. Pfaff
Pioneer Bldg.. St, Paul.

Rose Tool and Supply Co.*
Ill Market St.. Pittsburgh

Louis G. Henes*
7.5 Fremont St., San Francisco.
Title Insurance Building,

Los Angeles.
•Complete Stock carried at Detroit—Buffalo—Pittsburgrh and San Francisco

Indianapolis OfBce
616 Fletcher Sav. & Trust Bldg.New York Office
141-145 West 36th St.
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MARKET
DEVELOPMENTS

Better Deliveries Are Much Wanted Now
Capacity is About 80 Per Cent. Now, But Against This There Are

Bookings for About 150 Per Cent, of the Nominal Output—Bar

Iron Prices Are Up This Week

IF
a vote were taken at the start of the 1920 business

year of the machine tool and steel trade, as to the

"one thing most to be desired just now, the verdict

would no doubt be "Better Deliveries."

Authorities of the United States Steel Corporation

state that production at their plants is now 80 per cent.

normal, although the strike there has never been officially

declared off. That is very encouraging, but the trade

faces a deficit of a good month's output by reason of

the strike. It is safe to say that against the 80 per

cent, production, there is now a demand equal to 150

per cent, of normal, so there is still a large gap left.

"Bar material moved up in Canadian points during the

week. Mill prices in most cases work out around 3.80

Toronto, against a former 3.30, and warehouses have
left the 4.25 price that has remained for a good many
months and gone to a 4.75 level. Mills are sold out

on all wanted lines, and although more finishing capacity

is coming in shortly, this will simply tend to make more

demands upon the already rushed open-hearth capacity.

Business is coming to the market from many sources,

such as shipyards, agricultural implement firms, auto-

mobile factories, while large tonnages of structurals.

have been carried over from 1919.

Prices fcif machinery and small tools remain about

the same. Large/quantities of used machinery are com-,

ing into the market, from the winding up of the shops!

that carried war contracts.

English makers of small tools are cutting the price

nretty close in order to secure business from some of

the large firms, but as a general thing there is not much

price shading being done at present in machine tools or

supplies. .
^

BUSINESS GETS AWAY TO A GOOD
START IN MONTREAL THIS YEAR

SpccUl to CANADIAN MACHINERY.

X^ONTREAL, Jan. 8.—The slight
•'•'1 disarrangement in the general mar-
ket, caused by the holiday season, is

gradually being adjusted and conditions

are taking on a more normal appear-
ance. The spirit of optimism marks
the advent of the new year and dealers

are anticipating a good business year
in 1920. The realization that existing

conditions are likely to prevail for an
extended period has impressed many
with the immediate need of a more pro-

gressive plan of reconstruction than
was shown during the past year.

The state of industrial unrest that has
been so pronounced during the past six

months is slowly taking on a more set-

tled condition, and this will help to

bring about an adjustment that will en-
able business to become more stabil-

ized.

Despite the fact that the first post-

war year has gone by, the industrial

world is apparently operating under
war conditions, the domestic peace de-

mands being such that the production
is still insufficient to meet the trade
requirements. This is oarticularly true

in respect to some line" ' '*»"'«hed

steel, the market for which is far be-

yond the present capacity of the mills.

The filled-up condition of many of the

large mills makes the delivery question

one of marked uncertainty. Machinery

inquiries are exceptionally good, and the

prospects in this direction look bright

for the early part of this year. The
scrap situation has developed little of

interest, and apart from the firmness in

steels the market i.-j uneventful.

Steady Demand For Tools

There is a well-distributed inquiry

for a wide range of machine tools and

general supplies, and a large portion of

this comes from the Middle West. Farm
demands are quite heavy. Railroad re-

quirements are falling off a little, out

dealers are still reporting considerabK
business of a light and varied character.

Second-hand tool business is quite

active, as a result of the delayed de-

livery on some American lines. There

is every reason to believe that prices

on tools and supplies will be subject to

advances in the near future.

Brighter Future For Scrap
While thore is a prospect of an early

revival of scrap activity, there is little

to indicate that a move of this kind has,

as yet, developed. Inquiries, however,

are more promising and dealers are

hopeful for the coming months. Irons

are comparatively firm and. may be

stronger in a short time. Non-ferrous

metals are inclined to be weak, but cur-

rent quotations are unchanged.

BETTER DELIVERY
THE WISH OF 1920

otherwise Outlook is Bright for the

Industrial Outlook in This

Year's Trade

TORONTO.—The start of another

year's trading is well under way,

with prospects all that could be desired.

It may be well to modify that phrase

"all thai could be desired" by a little

explanation. If one were to go to the

steel trade or to tl\e machine-tool trade

and ask what would help them more than

anything in the present year, or especial-

ly in the immediate future, the chances

are that the verdict could b? summed
up in a couple of words, viz.: "Better de-

liveries."

There is such an expansion of business

on all hands that the makers of tools

cannot get out the orders. .\s a matter

of fact production per man in the shops
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Group of Forgings Used in a Well-known Tractor

Our Plant is equipped to handle any type of Drop Forging, Large and Small, in Large Quantities

Dominion Forge & Stamping Co., Limited - Walkerville, Ont.
Toronto Office: 206 Excelsior Life Bldg.

1 // interested tear out this page and place with letters to be answered.
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of the tool builders is not as high as it

was before the war.

Buying ia General

One of the largest dealers in steel in

this district showed CANADIAN MA-
CHINERY a list of bi^ess that was

carried over from 1919 to li;20 on his

books. It was not chance trade, or or-

ders that mitrht be withdrawn, but all

placed on the understanding that a con-

tract is 3 contract The tonnage was

!argr and the indfustries represented

were representative of almost every line

in the country. They took in shipyards,

automobile shops, agricultural i.Tiplement

works, boiler makers, and a number of

other lines. Besides this there was a

large booking of structurals, all of which

means good business in this country dur-

ing the year that has just been entered

upon.

Indications that are coming up now
bear out the prediction that has been

made in these pages recently, viz., that

prices of certain lines of steel would

move upward. This week some of the

Canadian mills moved bars up. The To-

ronto price from the mills has been rais-

ed from 3.30 to 3.S0, which means that

the warehouses will in all likelihood be

quoting bars, iron or steel at 4.75, a

figure which CANADIAN MACHINERY
is quoting this week for the first time

as the average price to the buyer who
gets his materials from the warehouse.

ITie former price of 1.25 has stood for a

long time, but had to give way in view

of the recent nction of the mills.

"We are doing the best we can for

our old customers," is the way one im-

porter sized up the situation. "Judge

Gary says that the mills of the corpora-

tion are running about 80 per cent. That

is very good," he concluded, "but it must
be remembered that against this 80 per

cent, production there is r. demand that

looks like 150 per cent, of normal."

Good Rusiness Reported

In last week's CANADIAN MA-
CHINERY reference was made to the

fact that one buyer who had a large or-

der to place for cutters and drills was
looking for a special price. From what
CANADIAN MACHINERY can learn he

was successful in his quest for part of

the business, getting some sag in the

price. Most of the representatives of

Canadian concerns are standing pat on

their prices for small tools, and they are

getting good business.

POINTS IN WEEK'S
MARKETING NOTES

'' New York reports state that deal-

ers look forward to 1920 as the best

year in their machine-tool business.

Belgian buyers in the U. S. mar-

ket have a long list of requirements

so large that even the U.S. war

stock cannot fill the list.

The prices of steel and iron bars

have been advanced, and warehoused

here are now quoting 4.75 base,

against a price of 4.25 which has

held for a good many months.

The production capacity now in

operation at the Steel Corporation

plants is stated to be about 80 per

cent. Against this there is a de-

mand that would represent about

150 per cent, of normal.

There is going to be more finish-

ing capacity in the steel trade, but

that does not affect the tonnage of

steel. The blast furnace and the

open hearths are the real pace set-

ters. .
,

Lirge orders at the steel mills are

looked for when the U. S. railroads

are returned to their owners. It is

hoped that the mills can catch up

with their business before that takes

place.

There is a demand in this district

for foundries that can handle cast-^

ings for certain lines of machinery.

Wire nail prices at the mills are

going up. Fancy prices are being

paid for nails shipped from stock for

instant delivery.

Premiums for sheets at U.S.

points are rangina' around SIO per

Ion up, according to the urgency of

the sale.

Shops that were a lontr time tooling up
for new I'nes are gettinc up their pro-

duction rate, and with this it is to be
expected that there will be a (greater

demand for small tools.

Volume XXIir

life, but of all articles, may eventually

cause some hesitation on the part of

buyers. Certainly there cannot be the

greatest degree of prosperity until pro-

duction reaches somewhere near a nor-

mal basis.

During the past v.-eek the General

Electric Co., Schenectady, N.Y., has con-

tinued to buy for its new plants and for

replacements. The E. \V. Bliss Co.,

Brooklyn, has again come into the mar-

ket for milling machines and boring-

mills and will have some planers to buy.

Other purchasers include the Bantam
Ball Bearing Co., Bantam, Conn.; the

Redington Standard Fittings Co., Red-

ington. Pa.; the Farrel Foundry A. Ma-

chine Co., Ansonia, Conn., and tlie New-
port News Dry Dock & Siiipbuilding Co.,

Newport News, Va.

The Rolls-Royce Co. of America has

issued a new list of about fifty tools to

round out the equipment for its new
American plant at Springfield, Mass.

A Belgian mission, headed by M. Jean

Jean, and representing the Societe la

Construction de Metallique, of Brussels^

is in this country to select a large num-
ber of machine tools from the surplus

stocks of the United States Government.

The mission brought lists of tools desir-

ed by Belgian manufacturers, but could

not find more than 600 of these tools in-

the stock held by the Government. Ef-

forts are being made to purchase the'

remainder of the needed tools, number-

ing several hundred, from other sources.

1920 TO BE THE BEST YEAR THE
MACHINERY TRADE HAS EVER HAD

Special t» CANADIAN MACHINERY.

NEW YORK, Jan. 8. -The year starts

out promisingly for the machine-
tool trade. While there has been

something of a lull over the holiday
period, it has by no mean? been as quiet
as has been the rule in past ye.irs. De-
cember was an excellent month and
rounded out a very good year for the
entire trade. Many of the machine-tool
manufacturing companies are holding
meetings this week of their sales repre-

sentatives. To say that there is op-

timism in the trade is putting it mildly.

Some, go so far as to predict that 1920
will be the best year the machine-tool
trade has ever experienced. While it

appears like plain sailing, there is in

some quarters a decree of apprehension
over the price situation. Labor troubles
seem to be fairly well out of the way,
but there is a fear that advancing prices,

not only of the ordinary necessities of

ANNUAL BONUS BY
GEAR SHAPER CO.

Custom Was Inaugurated in 1916 And
This Year Called for Sum

of $25,000

Following a custom inaugurated in

1916, the Fellows Gear Shaper Company-
on December 24th distributed an annual
cash bonus to its employees. Approxi-
mately 665 employees received this;

bonus, which amounted to a total of

$25,000, $20,('00 of this amount being
paid in gold.

The rating of this bonus is governed"

by the length of continuous employment,
and is based on the total wages earned •

during the year. For the first and
second years it is 2 per cent, of the total

wages earned, and increases hy 1 per
cent, each succeeding calendar year up
to 10 per cent.

The bonus distribution this year was
of special interest to those who were
in the "serv^ice" during the World War.
To all of those who raturned to the em-
ploy of this company the bonus was cal-

culated from the time of their original

employment. That is to say, when they
returned they were not considered as
new employees, and the time spent in

the service of "Uncle Sam" was not de-

ducted.

Effective January 1, 1920, l,ieut.-CoI.

B. Ripley, Toronto, was appointed dis-

trict engineer of the C. P. R., succeeding
Mr. A. L. Hertzberg, retired.
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CANADA'S
PREMIER
MACHINERY
HOUSE

MR. H, W. PETRIE, SR.

THROUGH half a century of industrial expansion,

through wars and mmors of wars, through financial

panics and trade depressions, the H. W. Petrie Limited,
has stood, and stands to-day in unchallenged supremacy, the

acknowledged machinery headquarters for Canada—the firm

with a national reputation for quality, service and fair

dealing.

The policy of Efficiency in Service is one of the sterling qual-

ities that have built up and sustained the public confidence in

the H. W. Petrie Limited, for fifty years.

In Toronto alone we possess 130,000 square feet of floor

space for the storage of modern machinery. This, and the

excellence of our buying and selling connections, enables us
to handle a contract of any size in the quickest possible time
and at most reasonable prices.

Our facilities for repair work of every

description (stationary and marine)
are magnificent.

pj^s^

H.W. PETRIE
LIMITED

TORONTO

// interet'.ed tear out this page and place with letters to be answered.
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NOT MUCH PROSPECT OF CATCHING
UP WITH THE SHORTAGE OF STEEL

Special ta CANADIAN MACHINERY.

PITTSBURGH. Jan. 8.—Activity in

the search for prompt lots of steel

jirotiucts is increased, as compared with

conditions prior to the holidays, while

on the other hand there is little busi-

ness being done for extended deliveries.

The decline in the volume of contract

business is a necessity of the situation,

since the mills that were willing to ac-

cept contracts are filled for such periods

as they were willing to consider, the

half year in some cases, and the first

qnarter only in other cases. Thus there

is practically no opportunity to place

open contracts.

The shortage in steel is not relieved,

nor is there any prospect that it will be

relieved in the near future. There is

even a qnestion whether it ever will be

relieved as long as the period of indus-

trial prosperity continues. The com-

mon view is that conditions will be ap-

proximately back to normal in a period

of months, six months being the longest

term usually mentioned.

While this six-months-to-normal is a

common view in the trade, there is some

ground for disputing it. There are two

considerations: First, that production

is likely to increase sharply in the next

few weeks, and, indeed, if production

does not, the steel industry will be in a

bad way, for it has always made its

good profits when it was operating on

practically full tonnages. Second, rail-

road buying on a fair-sized scale at

least is expected almost as soon as the

railroads are returned to their owners,

the date for that operation being March

1, while the approach or advent of

spring is likely to bring heavy demands

for steel for construction purposes.

Hence, it would seem that if the steel

mills do not catch up with their cus-

tomers' requirements in the first three

or four months of the year, they will

have little opportunity to do so later.

It is easy to over-rate the so-called

"shortage" in steel by comparison with

capacity. While tha market demand for

spot and prompt lots is insistent, it is

generally for carloads to 1,000 tons, and

thus a few hundred thousand tons would

be a large aggregate. That, however,

is not much when viewed in the light

of production or capacity figures. At
the time the iron and steel strike

started, September 22, there were at

least normal stocks of steel in the hands

of jobbers and manufacturing con-

sumers, and probably somewhat greater

stocks than usual, as the strike certainly

had been expected by many, both sellers

and buyers. Production of finished

rolled 8t«el just before the strike was
at the rate of about 600,000 gross tons

a week. In the 15 weeks intervening,

production has averaged about 400,000

tons a week. The present rate is prob-

ably 650,000 or 5'75,000 tons a week,
while capacity is about 725,000 tons a

week. Buyers got along somehow when
they were restricted for 15 weeks to an
average of 400,000 tons a week, and
a shortage of a few hundred thousand
tons if the mills, during the next two
or three months, work up to 650,000 or

725,000 tons a week.

Fancy Prices Paid

The lowest price on wire nails for

quick shipment seems to be $4.50, base,

per keg. Just before the strike the

independents were on their $3.50 basis,

while the American Steel & Wire Com-
pany has continued its price at the

March 21 level of $3.25. The $4.50 price

is made by some large mills, rather

than by small producers or by middle
interests. Nails purchased from stock

may bring dollars per keg more. Mer-
chant steel bars show a great range.
The March 21 price, adhered to by the

Steel Corporation and some independ-
ents, is 2.35c, while some large mills

quote 2.50c and can make delivery in

two or three months, and some rolling

mills, including iron mills, producing
from purchased billets, ask and secure

3.00c and higher, for delivery, say, in

30 days. In limited tonnages one can
frequently buy at 3.25c from warehouse,
particularly warehouses maintained by
mills that have a price of 2.35c to 2.50c

for mill delivery, time uncertain. In

sheets, which, by the March 21 schedule,

are set at 3.55c for blue annealed, 4.35c

for black, and 5.70c for galvanized; pre-

miums on deliveries over the first quar-
ter are usually about $10 a ton, but
black sheets from stock command from
5c to 6c.

Stabilization Policy Firm

The United States Steel Corporation's

adherence to the March 21 price schedule

has been reaffirmed and thus is booked
for , indefinite continuance. Thei-e was
possibly a little room for doubt recently

whether the policy would be contained
after 1919, for the basis was the March
21 arrangement between the Industrial

Board and the steel producers, and all

that was settled upon at the time (irre-

spective of the fact that not long after-

wards the Industrial Board disappeared)

was that prices were to be "stabilized"

for the remainder of 1919.

The reaffirmation comes by way of

a public statement made by Judge Gary,
chairman of the Steel Corporation, de-

claring the corporation's adherence to

the schedule and its feeling that steel

price advances would tend to encourage
further increases in the cost of living.

Thus the policy is to be of indefinite

duration, and as the statement makes
no reference to time, or to a new calen-

dar year having come, there is no ad-

mission that at any time the Steel Cor-

poration regarded its policy as one
adopted for 1919 alone.

"The higher prices being paid by many

buyers of steel, accepted by the ma-
jority, if not nearly all of the smaller

independents and by a few of the large

independents, must thus be considered

a premium price above the market
basis, the premium being paid for the

early delivery involved. There are rela-

tively few cases of premiums being paid

for second quarter, and none involving

third quarter.

Pig Iron

Pig iron advanced an average of

about $11 a ton from June 1 to just be-

fore Christmas, when advances practi-

cally ceased, the market having been
relatively dull since then. Some fur-

nace interests now talk as if the ad-

vancing movement is to be renewed.

Undoubtedly pig consumers have it in

their power to put the market up further

on themselves if they desire, and per-

haps they will do so. There does not
seem to be altogether good ground for

an additional advance at this time, if,

indeed, the previous advance was en-

tirely justified. The furnaces are either

back into blast or are scheduled to get

into blast. On the March 21 prices

some furnaces claimed they could not

make a profit, but prices $10 a ton

higher are a different matter. A $10
clear profit would easily pay in one year
for the best furnace built. There is

much talk of labor shortage and labor

inefficiency, but if such conditions con-

tinue, the influence will be to make pig^

iron plentiful, rather than scarce. About
80 per cent, of the pig iron made is

used by steel works, nearly all the bal-

ance going to iron foundries. Labor
shortage and labor inefficiency would
restrict the operation of steel mills, and

hence their consumption of pig iron.

With a blast furnace, however, it is-

chiefly a question of the raw materials

being dumped in and of the superin-

tendent having the requisite ability to

operate the furnace.

OBITUARY
The death is announced from Cleve-

land of a well-known citizen of St.

Catharines, Mr. Ralph B. Hamilton. Mr.

Hamilton, who waH for twenty years

manager of the Packard Electric Com-
pany in St. Catharines, was 44 years of

age and a graduate of Cornell Uni-
versity. He was born in Toledo. He
was president of the Carey Safe Com-
pany, Buffalo; Packard Fuse Company,
Canadian Standard Products Company,
and Precision Manufacturing Company,
all of St. Catharines. He went to Cleve-

land three months ago to become pro-

duction manager of the National Safe
Company, of which he was vice-presi-

dent.

Belgium to Buy Locomotives.—Bel-

gium, which is badly in need of loco-

motives, is about to place a contract

with the Montreal Locomotive Works.
The Belgian Government recently placed

an order for 100 locomotives with Arm-
strong, Whitworth Company in Eng-
land. There is a possibility of orders
for cars being placed in Canada also.
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". not worth the paper
they are written on"

Internationa! Job Recorder

"Made in Canada"

We refer to Production Cost Figures that

depend on pencil records.

What pencil records?

The time-cards on job work that your

workmen or foremen now fill out in pencil.

Why aren't they good in pencil?

Because pencil records can be changed

and a working-time balance can be forced.

And if your factory production costs are

"leaky" the whole question of your costs,

your overhead, etc., is "up in the air."

The International Job Recorder abso-

lutely corrects this condition. It enforces

a printed, machine-made, unchangeable,

infallibly accurate record of the time spent

on any job or operation.

It does many other profitable things for its users.

Let us tell you more about them.

International Business

Machines Co. Limited

FRANK E. MUTTON
Vice-President and General Manager

Head Office and Factory:

300 Campbell Ave., Toronto

Also at - Montreal
Winnipeg Vancouver

(Also makers of Dayton Computing Scales and Hollerith

Electric Tabulators)

ilill'llllilllllllllllllllililllilllllllllillllll lllliillllillllllllillllllllllllllllinUliliililllllllHiH lilllllllll nil Ilillllllllllllllilllilllliiill

If interested tear out this page and place with letten to be answered.
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^ Knight

Metal Products

Used

Machinery
2—No. 2 Foster Back

Geared Friction Head
Screw Machines, with
wire feed.

1—2 X 24 Jones and Lam-
son Flat Turret Lathe,
for chucking.

3—Fox Brass Lathes, with
chasing bar 16" x 6'.

2—20" Back Geared
Champion Drill

Presses.

1—18" X 8' Stevens Engine
Lathe.

1—14' X 6 McKenzie En-
gine Lathe.

1—Garvin Plain Milling
Machine, with power
feed. Size of table 42"

X 12". No. 15 with
Universal d i v i d ing
head and vice.

3—No. 1 Burke Hand
Milling Machines.

2—Cataract Bench Mill-
ing Machines.

2—Brown & Sharpe Mfg.
Millers, No. 12.

Large stock hangers, pul-
leys, belting, shafting,
couplings, Chapman Ball
Bearings for hangers.

NEW
Knight Chucks.
Osborne & Sexton Shap-

ers.

Pashall Milling Attach-
ments for lathes.

Davenport Milling Ma-
chines.

Knight Metal Products

Limited

MACHINE TOOL DEPARTMENT

67 Adelaide St. West

Toronto

IRON AND STEEL TRADE IN 1919

THE war restrictions which surrounded the American and Canadian

iron and steel industry during 1918 were happily removed, and

during 1919 the market has been left free to work out its own

salvation. The eiTort of the more prominent producers to co-operate with

other forces towards reducing the cost of living showed itself in a reduc-

tion of prices, first, at the beginning of the year, and, secondly, in March

last when prices were established at levels $10 to $15 per ton below

those authorized during the war by the U.S. Admmistration. This con-

servative policy has been firmly maintained, and steel products have the

distinction of "being one, if not the only one, of the basic commodities

obtainable at values considerably under those ruling at the conclusion

of the war.

While demand was fairly well maintained during the first quarter,

timidity on the part of buyers was apparent over the following three

months, due largely to the difference between the views of the steel

producers and the U.S. Administration on the question of rail prices.

An indifferent demand with rather weakening prices during the early

summer months was followed by a gradual rising volume of business

and increase of production, but with no appreciable price changes. This

was the position when the American steel strike started on 22nd Septem-

ber, to be followed by the coal strike at the beginning of November. The

effect of a sharp curtailment of mill and furnace operations was imme-
diately apparent. There was a scramble among buyers to be covered

for their requirements during the first six months of 1920, and between

October 1st and the end of the year prices on pig iron and steel products

were advanced as much as $10 per ton. As matters stand to-day, the

American mills are carrying over to 1920 the equivalent of the loss of

eight to twelve weeks' output, caused by the strikes. Not only so, but

a very active demand for all steel products has arisen in the interval.

The prospects are that for the next few months deliveries will be difficult

to obtain, end that the present increased level of prices will be fully

maintained.

The adverse exchange situation with the United States is one of the

striking features of the year. While benefiting certain industries in

Canada which have the advantage of an excellent market in the States,

it cannot be said to be altogether an unmixed blessing to the Canadian
steel manufacturers. While they are in a position to take advantage
of the situation by advancing their prices, should they care to do so, this

advantage is partially offset by their dependence on the United States

for much of the essential raw materials. Until the international exchange
situation clears, it is likely that American exchange will continue to

operate against Canada, and this will have the tendency to restrict

purchases.

Reports recently received from Germany indicate that it will be some
years yet before the steel industry in that country can reach the position

it occupied prior to the war. As regards export trade, Germany can be
left out of the reckoning for the present year.

Notwithstanding the low rate of sterling exchange, it is expected
that only trifling quantities of British iron and steel products will find

their way into Canada for some time to come. Prices in Great Britain
remain at a high level. Production, however, is below the average, and
cannot cope with the demand.

In a general way, the experiences of 1919 have been marked by some
disappointments, but at the same time, have served to reveal the unsound
movements in the new era of reconstruction. The tendency, therefore,
will be towards more settled conditions in all branches of labor, as the
oommon-sense of the community is beginning to assert itself in no un-
certain way, and it is becoming increasingly evident that no extreme
element in any industry will be allowed to control the situation, or de-
prive the vast general public of their necessities.

With the gradual settlement of these labor troubles, the outlook will
be for lower prices in all commodities, but this can scarcely come in the
steel trade until the huge productive capacity of the mills in the United
States can catch up with the demand, and this, at best, will be a matter
of some months. During the first half of the present year, therefore, it
will be a matter for Canadian users of steel products to anticipate their
requirements, and to bring all possible pressure on the mills to secure
deliveries.

We can well bear in mind the words used in the days of Good Queen
Bess: "Let us carry with us ears and eyes for the times, and hearts
for the events." J. T. McCALL,

President and General Manager,
January 5th, 1920. Drummond, McCall & Company, Limited.
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Announcement !!

MORROWS
AT
INGERSOLL

The pioneers at Twist Drill making in Canada, who always

made—not cheap drills—but ^00J drills,\i3i\e now perfected some-

thmg better, a Twist Drill of really wonderful performance.

A demonstrator—an expert on Drill Tempering—will

go into your plant if desired to show you, without

cost to you, what these Morrow High Speed Twist

Drills will do. If you are trying for maximum

production on rough work, write us at once.

If these Morrow High Speed Drills will do for you

what they are doing in some of the large auto manu-

facturing plants then you want them.

Morrow High Speed Drills will positively give you

more holes than you can get with other makes.

JOHN MORROW SCREW & NUT CO., LIMITED

INGERSOLL -- -- CANADA
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STOHNUOUS WORK FOR TOWING MACHINES
CONTINUED demand for Canadian-

made marine etiuipnient is indicated

in reports fi*m manufacturers of tpw-

ing machines, cargo winches, deck hoists,

steering apparatus, etc., and very much

of this iiiachiner\ is being employed in

strenuous spheres of usefulness. The

Corbet Foundry & Machine Co., Owen

Sound, state that the Government

vrreclcing tug, the "Loni Strathcor.a,"

which is cquippetl with one of their

No. 5 towing machines, has been

engaged recently on heav>' service

in connection with the several

groundings and wrecks on the Atlantic

coast. For the time being the tug's

headquarters have been shifted to Hali-

fax. The G. T. P. tug "Lome, equipped

with Corbet machines, is the largest on

the Pacific coast, while the "Strath-

cona" is the largest on the Atlantic

coast The tug "Liicknow," of the Mid-

land Transportation Co., also having

Corbet equipment, is the largest tug on

the Great Lakes.

As indicating the service that her

Canadian-made equipment is performing,

the Corbet people recently received a

letter from a large Buffalo shipbuilding

concern, stating that five of the six auto-

matic steam-towing machines have been

placed in U. S. li.ivy tugs. These ma-
chines all passed the preliminary trials.

The first tug has been in commission all

summer, towing barges frcm Chicago to

Buffalo, and has met all requirements.

The other tugs have escorted Eagle boats

from Buffalo to New York over the St.

Lawrence route. The automatic release

and take-up possible by use of the Cor-

bet machinos means a practical economy
in the application of power to towage,

there being no pulling aini hauling and

jerking, as is the case when the auto-

matic take-up is lacking. Some thirty

of these machines are in use on the

Pacific coast. Many others to the At-

lantic, and not a few have been supplied

to foreign buyers.

GOING IN FOR
EXPORT BUSINESS

Took Advice of Trade Agent and Sent

Their Own Man to Investigate

Conditions

During the past year the old-estab-

lished firm of T. McAvity & Sons, Ltd.,

of St. John, N.B., has been at work in

what is probably the best export fields

for Canadian manufacturers: Britain,

Australia and France, and have made

many additions, alterations and improve-

ments to their several plants to enable

them to compete successfully in these

places with the many other makers of

products in their line.

As no doubt every exporting manu-

facturer knows, it is a different propo-

sition now than was selling the foreign

trade before the World War, with trade

conditions altered, exchange rates to be

considered, and manufacturers every-

where seeking bigger markets for their

goods, and while in some cases "before-

the-war" trade connections can be re-

established, it is mostly a case of go over

the ground again. Exchange is by no

means a small item to be considered as

it affects the exporters to low-rated

countries adversely. A pound in English

currency, if spent in England will, of

course, purchase more than the same
money sent over to Canada in payment
for Canadian goods, and therefore the

Canadian article, although nominally of

the same value as the English, will be

higher in price when taken into that

country.

Early in the game Messrs. McAvity
took the advice given by the Canadian
Trade Commission, of having a man
right on the ground, and this policy has

proved to be the only practical one to

be followed. Lieut.-Col. T. Malcolm
McAvity, upon his return from France,

made his headouarters in Ijondon. Eng.,

find from there has bcpn opening up an
extensive and promisinT export business

both in Britain and on the Continent, and

he will take charpe of the branch office

and warehouse there which the firm in-

tends opening shortly where ihey will

carry a large stock cf their manufactur-

ed material.

Price Fluctuation During the Years 1915-1919
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The Hellenic State Trade Commission,
Drummond Rldg., Montreal, have an in-

quiry from (ireece for small oil engine

and water distributing units manufac-
tured in this country.

The Davie Shipbuilding plant at

Lauzon, Quebec, which has been prac-

tically closed for some weeks, has been
acquired by the Canada Steamships Lines

and building operations will be resumed
shortly, when about 1,500 men will be

employed to carry out new contracts

which have recently been closed.

The Montreal Motor Show, which will

be held the week of January 17-24 at

the Motordrome, promises to eclipse any
that have been held in previous years.

Over one hundred makers of cars and
accessories will be represented, and ex-

-cellent accomr^.odation has been provided

for every exhibitor. Special lighting

and decoration has been made to add
beauty to the display.

The fate of the stearr.er "Canadian
Itecruit" and the serious position of an-

other of the merchant fleet in the icy

passage of the lower St. Lawrence, has
drawn the attention of the Government
to the imperative need of providing ade-

quate facilities for the protection of such
vessels as may be late in getting away
at the close of the season. The Hon. C.

C Ballantyne, Minister of Marine and
Fisheries, has expressed liis belief that

it may be necessary to nrovide equip-

ment in the way of ice-breakers, that

•will assist navigation on the St. Law-
rence after ice conditions become severe.

Shipments of Canadian products, ap-
proximating 30,000 tons a month, are
going to Greece through the agency of
the Hellenic States Trade Commission to

Canada, with headquarters at the Drum-
mond Bldg., Montreal. The bulk of this

freight has been in grain, food and
clothing as these are the present essen-

tial needs of that country. Stamos Zogra-
pnakis, who is in charge of the Canadian
office, stated that, so far, the trade de-

veloped by individual concerns was on a
very small scale, and that personal rep-
resentation would be necessary befcre in-

creased business could be expected.

Everything possible is being done to

reach the Canadian Government steamer
"Canadian Spinner," which is drifting in

the ice of the Lower St. Lawrence. The
ice-breaker "Montcalm" is making every
effort to reach the vessel and it is ex-

pected that this will be accoriiplished in

a day or so. The "Canadian Spinner"
has been fighting the ice for nearly two
weeks, and unless the "Montcalm" suc-

ceeds in reaching her there is a grave
danger of the vessel sharing the fate of

the "Canadian Recruit," which is now
stranded near the .Saguenay River and
will stay there until spring.

The Dominion Engineering and Ma-
chinery Co., a recently incorporated sub-

sidiary of the Dominion Bridge Co.,

Montreal, has taken over the plant of

the St. Lawrence Bridge Co. for the pur-

pose of manufacturing pulp and paper
mill machinery. Work of this >;haracter

has been carried on by the Bridge Com-
pany for som.e time past at their own

plant, but the increasing volume of busi-

ness necessitated additional facilities for
construction, .so the shops of the St.

Lawrence plant have been acquired and
are being remodelled to carry on this new
branch of the company's activities. A
portion of the new plant is being fitted

out as a modern foundry for sujjplying
the necessary castings for the paper ma-
chinery and the line of turbine machin-
ery which they have been making for the
past year or more.

B. C. Coal for Industry.—The use of
British Columbia coal for Canadian in-

dustries is a near possibility, according
to Arthur V. White, consulting engineer
to the Commission of Conservation. The
large demand for United States coal

and the high prices being paid for it,

may m.ake B.C. coal a commercial pos-
sibility in Ontario in spite of the long
haul. The Canadian Manufacturer's
Association is investigating the ques-
tion.

Montreal Has Good Year.—The first

year of peace was a great year for

Montreal port. During the season of
navigation 786 ships, 702 of which were
Trans-Atlantic, visited the port. The
total tonnage was 2,700,000, of which
1,640,532 were British. Inland trans-

portation amounted to 7,499 vessels, of

4,357,734 tonnage. There were 84 ves-

sels engaged in river and gulf traffic,

as against 30 in the previous year. Navi-
gation opened on April 14 and closed

December 12. The first ocean vessel

arrived April 22, and the last ocean de-

parture was on December 10.
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('Figures show cords, OOO'a omitted.)
Seamless Tapweld Forginsr Bessemer
Tubes. Tubes. Billets Billets

Pre-war Price $18.00 $14.00 $24.00 $20.00

Record High 77.00 60.00 125.00 100.00

Lowest, 1919 56.00 52.00 51.«« 3S.O0
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,^^^K' BRAND Srff^

"HAWK
VANADIUM"
TOOLSTEEL
Remarkable in its glass

Hardness, Toughness and
Cutting Efficiency.

Will give twice the cut

of a regular tool steel

at one grinding.

Order "Hawk Vanadi-
um" for your End Mills

and cutters. Once
known—always used.

Large Stock. Prompt
Shipment.

Write for full particu-

lars to

Hawkridge Brothers
Company

Main Office and Wa reliouia

303 Congreu Street, Bojton, Mmi

Steel
OF EVERY DESCRIPTION
SEND US YOUR ENQUIRIES.

SAXt) THE MASTER MEOH-
AJnC: Vm Oreb Autouatic Orip
Puller It a One-Mu Puller

-

Qnkk-Mtiiis. etranc uxt etmDle In
the eartnaie. Mv be looked In
•nr deelrad poi<t1ou . A ocmMiw-
tlon of two or three anna. HeaTy
Dut; aize capaoltT 1* to IS*—
Jmior eiie oaiMoitT 1" to T. Two
Kts <rf jaws (untiiieil with each
Bize.

TB.V DATS' TaiAL.—If iwir
dealer or jobber doea not im,n
them we wul aend Toa one. T^

If bot eaUitftototT,
We alao

It ten dan.
Rtors ta \m asd w« will refand jroor mooe;.

the OEEIB RIM TOOL.
THE CREB CO., 318 State St BOSTON

WHEN ANSWERING ADVEB-

TISEMENTS KINDLY MENTION

NAME OF THIS PAPER

:CJj»4^' the "health
of your employees
depend your profit

and production

Don't be contented with half-way goodness

or makeshift drinking arrangements.

Throw out the germ-laden

Drinking Cup !

Give your men a clean drink

TORO
fMADE IN CANADA)

SANITARY
DRINKING
FOUNTAIN

Allows jiist ttie

proi>er amoimt
of cool, clean
fresh water to
come tiirmiffh

t h.e bubbler.
N o spurting,
overflowing, no
loss. "Puro"
regulates Itself.

"Puro" sav es
36% on water
bills, too. YoT
can attach it in
a few minutes.

Tell ua how
many men, how
many depart
ments and weT
tell you how
much the cosi
will be.

Puro Sanitary Drinking
FountainJCo.
Canadian*Agentt:

McKENZIE BROS.
18 St. Alexis St. Montreal, P.Q.

n n
ni*i!rr mTm
RirTABlCPURg?

DRAW CUT SHArWS
SnOAL DRAWCUT R RSIMPCRS'

riNISHCO MACHINE KEYS'
STATI0N«iiTS.PORTADUKCTWATCIITTUISl <

SPCCIAL UUMOTIVE CYUMPW fUWMSl
ijrritC -WyRKS.MUSKLOWN rttK;MT.)UiA.

WHEN ANSWERING ADVER-

TISEMENTS KINDLY MENTION

NAME OF THIS PAPER

Business Good Here.— The Mason
RefTulator & Engineering Co., Ltd.,

Montreal, have just completed and made
the last shipment on a contract for the

United States navy consisting of 2,000

Mason standard reducing valves, special

navy type, flanged. All U. S. navy
valves are tested to 450 lbs. hydraulic

pressure. This was a stock order for

the navy yards in different parts of the

United States. It is interesting to note
that this is the largest contract for re-

ducing valves ever placed in Canada.
This same firm have received an order

from the National Shipbuilding Corpora-
tion, Three Rivers, for evaporator and
feed-water heater equipment for five

ships for the French Government. This
company is also at the present time
furnishing a considerable number of dis-

tillers for the drinking water to be used
on Government ships.

Fire Did Not Stop Them.—The H. H.
Robertson Co., Sarnia, manufacturers of
asbestos-protected metals, had a slight

setback through fire recently. How-
ever they will be in full operation again
in a week or ten days, and there will be
little, if any delay in orders. The com-
pany reports very encouraging bookings,
not only for industrial buildings but also

for storage and transportation struc-

tures.

DOMINION STEEL CORPORATION

(Continued from page 76)

space occupied is 37 x 34 feet. The floor

space occupied is 37 x 34 feet. The total

weight of motor and flywheel is 659,000
pounds. The asembling of this machine,
after its arrival on the groUnd, requires
three months' work.

The Power House

A large power station is being built

to furnish the power required for opera-
tion. The power house will be equipped
with steam-driven generators, the steam
boilers being fired with gas from the
blast furnaces. The steam from the
boilers will drive steam turbines direct

connected to alternating current gen-
erators. There will be a unit of 5,000
k.w. and one 1,000 k.w., a smaller one of
500 k.w. being also fitted. Besides driv-

ing the plate mill, the 28 in. rail mill
will be also connected to this power-
house. The power-house is of brick con-
crete and stel construction, and will be
equipped with a travelling crane of fifty

tons for handling the heavy machinery.
The dimensions are 80 feet by 100 feet,

and provision has been made for further
extensions. The company will gradually
substitute electric drive through all their
buildings to replace the individual steam
engines.

Every effort is being made to have the
mill in operation early in the year. All
material is traced from the manufacturer
to the mill, and no cars are allowed to be
side-tracked on their journey. It will be
a big thing for Sydney and for the Dom-
inion generally when this mill rolls its

first plate.
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Have Reorganized.—The Ingersoll Ma-
chine Co., Ingersoll, after a thorough re-

organization following their activity in

war work, now have their plant
thoroughly equipped for the production
of high quality gear and milling cutters,

thread millers, reamers, three-lip drills,

etc. This concern proved an important
addition to the group of IngersoU's in-

dustries engaged in the manufacture of
high standard tools.

America Gets Ship Contracts.—Al-
though the price per ton is much
higher than that of British yards, sev-

eral contracts have gone to American
builders recently through inability of

British firms to take any more work
just now. The Pusey & Jones yard on
the Delaware have taken an order for

12,000 ton deadweight tank steamers,

and the Bethlehem Shipbuilding Cor-
poration have received orders for four

10,000 ton vessels of the same type.

The price is said to be in the neighbor-

hood of .$205 per ton. While British

prices are considerably below this, they
cannot compete on a delivery basis.

C.P.R. to Make Improvements.—Half

a million dollars v/ill be spent on im-

proving the lines of the C.P.R. in the

London Division next summer, accord-

ing to an announcement by Mr. Wil-

liams, superintendent of the division.

One of the largest amounts will go to-

wards installing an automatic block sys-

tem on the main line.

British Columbia's Ship Output.

—

During the year of 1919 the shipbuilders

of the Pacific Coast built 170,500 tons.

This included ten steel and forty-six

wooden vessels. The French Govern-

ment took forty wooden vessels, the

Imperial Munition Board took four steel

steamers, and six have been built for

the Canadian Merchant Marine.

Company Loses Action.—The Russell

Motor Car Company lost the decision in

an action brought by them against vari-

ous railway companies for loss of 3,838

castings, which had disappeared in

transit. The action was dismissed on

the grounds that the company did not

count the contents of the freight car

on the morning that they broke the

seals.

Insure the Employees.—The Taylor-

Forbes Company, Ltd., of Guelph, Ont.,

is putting into immediate effect a profit-

sharing plan by insurance for its em-
ployees. A notice to the employees

states that the Taylor-Forbes Company
has insured the lives of all its employees

according to the length of service with

the company, beginning after the first

three months with $500, and ending with

$3,000. Medical examinations are not re-

quired. Any employees who were in the

army will be allowed full time for such

service as part of their working years.

Every year of continual service with the

company will add to the insurance policy

value up to $3,000. It will not in any
way interfere with any advance in wages
or earning capacity.

Vancouver.—The Coughlan Shipbuild-

ing Company successfully launched the

steamer "Canadian Exporter," 8,100

tons deadweight, for the Canadian Gov-

ernment Merchant Marine recently

CANADIAN MACHINERY

DOCKER'S
£Ia8tic Steam Jointing Cement
Its elastic properties allow for
all expansion and contraction
as well as oscillation and vi-

bration.
It is unaffected by pressure
600 lbs. per square inch or
temp, of 500° Fahr.
It will not *'blow" expansion

f

and contraction bein? same as
iron.

Its bulk is more than double
that of red lead.

Iron Cement
For blow holes, cracks and
defects in castings.
Also for furnaces, boiler
seams, leaks in tanks, etc.

J. N. WARMI^^'ON & CO.
MONTREAL

Agen ta:
Boynton &. Williams, Toronto

Engineering Apparatus Supply Co. Winnipeg

DICKOW's are Improved
You will have to travel far to find lO-in. Uni-
versal Index Centers that will equal these in
accuracy^ and all 'roimd dependability.

They increase pro-
duction. Let us tell

jou about the points
of excellence.

Patents Pending Prompt Delivery

^D1CK0W^> For Dependable Accuracy Get Dickow
Sold by dealers.

Write us for complete description
Fred. C. Dickow, 1859 W. Lake St., Chicago, 111

PATENT
ATTORNEYS

RESEARCH BUREAU
REPORTS BY EXPERTS ON SCIENTIFIC. TECH-
NICAL AND INDUSTRIAL DEVELOPMENT.

SPECIAL RESEARCHES ARRANGED.

PATENTS. TRADE MARKS. ETC
HANBURY A. BUDDEN

Ha ORUMMONO Bt-OO.. MONTRCAL
CABt-e Addres*

"BREVET"

ATENT
FethcrstonhanKh & Co.,

The old established firm. Pat/-

enta cTerywhere. Head offica

Royal Bank Bld«., Toronto.
Ottawa office. 5 Elgin 8t
Offices throughout Canada.

Booklet Free.

[PROMPTLY SECURE!
In all countries. Ask for our Investor's Advisei^

which will be sent free.

MARION & MARION 364 University Sf
Merchants Bank Building, comer

St. Catherine St., MONTREAL, Phone Up. C4t<
mid Washinirton. D.C.. i;.S.A.

No. 4 Preaa
10 to 12
ton*.

Write for complete information on
Atlaa Arbor Preaaea. All aizea for all

p arpoaea.

ATLAS PRESS CO.
330 N. Park St.

Kalamazoo, Mich., U.S.A.

i^

/UFKiN
SCALES
All atandard
pattema, alao
Comb i n a tkm
Ste«I Sealea
and Reference
Tablea, carry-

ing DECIMAL
E Q U I V A-
LENTS O F
FRAC T I ONS
AND WIRE
GAUGES,
TAP AND
DRILL SIZES
OF ALL
STANDARDS.

Handy
and

Durable

THE/i/rKmRuL£(7o- ofQanadA^Itj).
W/NDSOR. OA/r.

=/cv

SbipbaildQPS

SfQQl Wopks

BERTRAMsTlMITED

^aHQBaBD«a«nMn«nBnjin*a»ng

OVENS
Japaniiing and Vami.*ing Orena heated br
Oas Electricity, Steam or Ooal. Kemchen
Siphonage Ventilators, Bakers' Oyens. trucks,

casters, etc Write for Booklet.

Brantford Ovin A Rack 0*., XM.
Brantford, Taaada.

a
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Ar>^'^'l'TISING
Rates (payable in adrance) : Two cent* per word first insertion: one cent per word sub-

sequent insertions. Coont five words when box number is required. Each figure counts

as one word. Minimum order Jl.OO. Display rates on application.

-^==^1 *OM
HELP WANTED PATTERNS

AGENTS WANTED THROUGHOUT DOMIN-
ion for Cowan Transveyors. Address R. B.

Smiley. 120 Glenholme Ave.. Toronto. Ont.

FIRST-CLASS MACHINIST WANTED
EXCEPTIONAL OPPORTUNITY FOR MAN OF

ability and education to become demonstrating

rate setter. RequiremenU are thorough know-

ledce of machine tools and skill in their operation,

initiative, perseverance and Uct. In reply, please

«tate a«e, experience, salary expected and when
available. Box 646, Canadian Machinery. (c4m)

POSITIONS WANTED
MECHANICAL SUPERINTENDENT OR GEN-

eral foreman seeks position. Extensive ex-

perience in layout work, designing, developing,

manufacturing and maintenance work in light,

medium and heavy work. First class executive

with initiative ability. Apply Box 647. Canadian
Machinery. (cSm)

AGENCIES WANTED
CANADIAN AGENT WANTED TO HANDLE

line of Black Diamonds, Diamond Tools, etc.

Address Box 643, Canadian Machinery. (ctfm)

MACHINERY WANTED

U^TSED. IN GOOD CONDITION, PUN(TH AND
Shear to punch I'' hole through 1" plate,

depth of throat not important. One 36' Gap
Lathe: also several Enirine Lathes from 13 to 18"

Swing. Apply Box 644, Canadian Machinery.
(c28m)

u;ai<te&-second-hand metallurgical
microscope. State make and price and if

fitted with " camera to take photo micrographs.
Box 648. Canadian Machinery. (c3m)

TXMEaMATELY — ONE PHOTO-STAT MACH-
ine. Must be in perfect working order. Send

photo and full description of make and prices.

T. McAvity ft Sons. LU., Box 700, St. John, N.B.•* (c2m)

W\NTEn—Jones & Lamson Tur-
ret Lathes, 2x24 and 3x36.
Either friction or gear feed. State

full particulars and lowest price.

Box 645, Canadian Machinery.
(ctfm)

FOR SALE
NEW MITRE BOX PATENT

TF YOU ABE INTERESTED IN BUYING A
patent for tiw latest labor-saving device in

mitre boxca, address Box 636, Canadian Machin-
ery.

pOB SALB—BBAND NEW INGERSOLL-KAND
^ Aftrr-«ool«r, ncrar used, for compressor up to
14 X 14*. London Mfg. A Machine Co., Ltd..
London, Ont. (ctfm)

ti.

pOR BALE — WATSON-iTILLMAN HYDBAU-
" lie Preaa, complet* with fonr-plnnger auto-
matic rariabl* bait pomp. A. G. Crawford. 14 Hail
Bld«.. Torontn, Ont

.

pOB SALE AT REASONABLE PRICES.
Genuine Swedish iron Iran. Full assortment of

sixes. Apply Dillon Crucible Alloys.. Wetland.
(c7m)

-pORONTO PATTERN WORKS, 65 JARVIS
'• Street. Toronto. Patterns in wood and metal
for all kinds of machinery. (cfm)

DRANTFORD PATTERN WORKS ARE PRB-
pared to make up patterns of any kind—in-

eluding marine works—to sketches, blue prints or
sample castings. Prompt, efflcient service. Bell
'Phone 631 : Machine 'Phone 783. Brantford Pat-
tern Works, 49 (Jeorge St., Brantford, Ont. (ctfm)

MACHINE WORK WANTED
IVTACHINB WORK WANTED FOR LATHES,
^" shapers, milling machine and planer, etc.

Hourly or contract basis. Prompt delivery. W. H.
Sumbling Machinery Co., Toronto. (ctfm)

NOW!
You've been going to send

in that ad for weeks, so

why not mail it now for

next week's issue.

Canadian Machinery
143-153 University Ave., Toronto

THE "WANT" AD.
The "want ad/* faaa firrown from a

little used force in businefls life into
one of the great necessities of the
present day.

Biuiness men nowadays turn to the
"want ad." as a matter of course for
a hundred small services.

The "want ad." gets work for work-
era and workers for work.

It gets clerks for employers and finds
employers for clerks. It brings to-

gether buyer and seller, and enables
them to do business though they may
be thousands of miles apart.

The "want ad.** Is the great force in
the small affairs and ineidents of daily
life.

Manufacturers desirous

of selling in Great
Britain are asked to
give particulars to

Furniss Clarke & Co.
Room 63

364 University St., Montreal

WANTED.—Second-hand crude oil

stationary engine, about 50 H.P.,
or two engines that will give that
power.

The Miramichi Quarry Co., Ltd.
Quarryville, N.B.

Full line of

Honestly Rebuilt Machine
Tools at bargain prices.

Special price on 20 inch x
8 ft. C.M.C. Lathe.

STANDARD EQUIPMENT &
TOOL WORKS

179 St. James St. MONHREAL

SAY YOU SAW IT IN

CANADIAN MACHINERY

WANTED

FOUNDRY
to make

lii^h - grade Gas Engine

Cylinder Castings. Submit

full particulars as to ex-

perience, caj>acity, and re-

ferences to present connec-

tions.

Box 649, Canadian Machinery
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\Mr—^^^ Making the Empire rypewriter^^^^?\
^^^^^^^ Some of the Important Features of Construction are Dis-

cussed and Interesting Operations Shown
1 ) 1

^^^^»
^^ ^ By J. H. RODGERS

IN
the year 1844, C. W. and John Williams Com-

•menced building sew-ing machines in Montreal. They
occupied a small shop on Dowd Street, and from this

humble beginning has grown the present organization of
The Williams Manufacturing Co., Limited, with modern
factories at Montreal and Plattaburgh, N.Y., and sales
ofRces in Montreal, Toronto, Hamilton, St. John in Can-
ada, and in New York and Washington in the United/

States.

In 1895, manufacture of typewriters was commenced
in Montreal, and in 1897 this line was also added to the
activities at Plattsiburgh.

The Company grew rapidly in both quantity and
quality of output, and in 1916 devoted almost Its entire

plantv to the manufacture of time fuses for the British

Government, making over 1,000,000 of these intricate

devices. During the war, the Plattstourgh plant was also

busy on munitions, and made many millions of time fuse

needles.

Since thi war, the company has developed new lines

of manufacture, and is now making the Wedgerite Piston

Rings in both plants, as well as gramophone woodwork
and parts at Montreal.

Because of the exceptional character of the modern
machine tool equipment purchased for war work, and

having a splendid new five-storey building with 50,000

square feet of available floor space, this company is

fully justified in looking forward to a bright future, and

it is now considering several promising new lines of

manufacturing development.

The company began the manufacture of the "Empire"

typewriter in the year 1895. It is not the purpose of

this article to go into the manufacture of typewriters in

detail, but rather to dwell on some of the more import-

ant features of construction that makes the "Empire"
equal in efficiency to others of more complicated con-

struction.

The frames for the different machines are made on
moulding machines, and the castings are all annealed be-

fore being machined. A special Pratt and Whitney pro-

*
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DETAILED DIAGRAM -SHOWING ACTION OF

FIG. 1—ARRANGEMENT OK PLATEN AND STEEL GUIDES.

filing machine is used for milling off the various hubs

and bosses. This machine is fitted with a long, small

drum at the rear that serves as a driving pulley for the

two vertical spindles, which are connected to the driving

pulley by means of the mule drive. The different oper-

ating positions for the cutters are regulated by adjust-

ing stops, located on the side of the frame, for control-

ling the vertical travel of the cutter.

The spindle head is operated laterally on the cross

rail by means of a rack and gears operated by the

handle at the front of the ma-
chine. The side movement is

controlled by stops on either

side of the cross rail.

The drilling of the frames is

accomplished in several four-

spindle machines, and the jig

used is designed for drilling

from all six sides—a total of
56 holes are drilled before the

frames are removed from the

jig. Drilling takes place after

the frames have been japanned

KEY. and baked.
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FIG. S—TYPE ROLLING MACHINE.

All the small screw parts are made in the plant, and

a number of Brown and Sharpe and Davenport; automatics

are installed for this purpose. All small screws and

working parts on the machines are hardened, after which

the screw hends are polished and blued by immersion in

hot sand.

The type bars and key levers are given a special heat

treatment, by immersion in a red-hot solution that leaves

the parts with a clear, black, pleasing appearance, and

free from any signs of warping, even though the parts

are long and slender.

The assembly is done in stages, the machines passing

from one operator to the other, each operator having a

certain duty to perform' in the assembly of the machine.

Type Alignment
The principal merits of the "Empire" design are sim-

plicity, directness and ' durability. In the type action,

which is the heart of a writing machine, there is only

one intermediate between the key lever and the straight

thrusting type-bar. This feature insures a powerful and
accurate type impression and clear manifolding.

The type are held in alignment at the printing

point by hardened steel guides, which maintain the type
impression, both vertically and horizontally, and to

determine the continued straightness of the printed line,

the Platen "B," Fig. 1, which receives the type impres-

sion, is aligned by being guided by a fixed roll D position-

ed directly under the centre of the printing point. This

novel arrangement prevents the possibility of any in-

1fIG. 6—OIL STONING DEVICE.

/A\^ /-^N
(0 ) ) n^m
v
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FIG. 4 KNEADING MACHINE FOR MAKING TYPE.

T
>
J.

FIG. 5.

nXTUKE IX)R TESTING MASTER TYPE.
FIG. 8—TYPEWRITER MAIN FRAMES DRILLING JIG.

ARE DRILL-ED IN THIS FRAME.
66 HOLES
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FIG. 9—PROFILING MACHINE MILLING TYPEWRITER FRAMES

accuracy being caused by wear of the carriage raceway
or balancin;? mechanism.

The only requirement of manufacture to assure a
constant printing line along the face of the platen is

that the groove A, which positions the carriage for
capitals or fjfures, be maintained parallel with the centre

line of the roll or platen. This guide groove, not being
subject to v/e&r, determines the printing point correctly.

Even should some wear occur in the balancing arm
joints C, it v.ould only cause a tilting of the letters in

relation to the printed line, and this actual tilt would be

reduced in the proportion of at least 85 to 1, as the

length of the line between pivots is never less

than 9% inches, while the height of the letters is seldom

more than .100 inches. It is, therefore, apparent that

wear in the carriage will not affect the vertical align-

ment of the printing point.

The result is very different in the usual type of

carriage pa'-aOeling device, in which the guide roll is

fixed to and travels with the carriage, for any wear in

the joints results in an increased inaccuracy of the posi-

tion of the printing point as the carriage travejs to

either the narht or left end of the raceway.

Rolling the Type Faces

In considering the manufacture of the type in the
early days of the "Empire," it was found that the form-
ing of the letters or characters was practically a secret
process very carefully guarded. So it was necessary to
design a machine for rolling or kneading the type faces.

These type are made of a special soft grade of steel,

which is case-hardened after machining. The blanks are
punched out to approximate size, allowing sufRcient

material to force into the matrix of the kneading ma-
chine and produce the desired type. The face of these
blanks is then polished to prepare the surface for forcing

into the matrix or master die.

By referring to Fig. 4, it will be seen how simple the

kneading machine is. Mounted on the rocker-shaft A is

the matrix holder B, in which the matrix C is secured.

This rocker-sl'.aft is geared directly to the reciprocating

table through the pinion E and rack F, iboth of which are

of steel, heit treated. The pitch line of the pinion E is

maintained constant with the pitch line of the matrix C
at the bottom of the impressions or type faces, which
insures that the travel of the matrix at this diameter is

identical with the movement of the reciprocating table.

This tab'e D carries the type X clamped in the type

holder Y. The shaft A is oscillated through the rocker

arm G connecting rod, crank pin I and drive shaft J, and

this oscillation provides a true rolling motion between

the matrix C and type face.

In order to force the type blank into the impression

in the matrix, the driving shaft K carries the worm K,

which engages worm-wheel L mounted on vertical shaft

FIG. 10—SPECIAL GORTON ENGRAVING MACHINE ADAPTED
TO MILLING TYPE MATRICES.

FIG. U—FIXTURE. FOR STONING 0UT*ERS.

M. This vertical shaft carries a double-face cam N,
which lifts the slide O twice each revolution. This up-

ward lift is communicated to the ram P through the

hardened steel thrust plate Q and roll R. The type-

holder being mounted directly on the ram, rises about
.001 inch f.or each oscillation of the matrix shaft, and
completes a type in thirty oscillations, the idle time for

loading and unloading the type being about 15 or l-3rd

oscillations of the total time.

This rrjachine takes the thrust of the rolling directly

through the heavy bearings of the shaft and the yoke

frame carrying the double-face cam, and an idea of the

utility may be formed by the fact that it was found

unnecessary to make any changes in the design, other

than to increase the calculated a(peed of the drive shaft

about 50 per cent., and one of these machines was used

steadily for ten years without any repairs being neces-

sary to the face cams or worm.

The makirig of the matrices for the type was an in-

teresting problem, and at first master type were used,

the blanks for these being made up of tool steel, as

shown ini Fig. 5, the radius N being slightly larger than

the radius of the platen, and the depth of the master V
being exactly equal to the distance between the capital

and small letter on the type. The radius N was first

milled, then ground true, and coated with copper. 'The
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FIG. 1»—ENGHAVING MACHINE SPINDLE.

Making the Master Type

lines to determine the outline of the character required

were next k-id out on the coppered face of the radius,

using a micrometer height gauge, and an expert steel

engnraver cut the type to the lines, using the microscope

as a check for height, width and alignment.

The masters were then carefully hardened, the faces

of the type finished in the oil-stoning device, Fig. 6, to

proper radius, and after examination under the micro-

scope and passing a printing test in the fixture shown
in Fig. 7, thej were grouped together and forced into a

blank matrix in the type-rolling machine previously de-

scribed. This blank matrix was next dressed down to

proper radius on the outside diameter, then hardened and

n»ed in the type rolling machine to produce the type.

Making the Matrices

While this process gave good results, it became ap-
parent that the engraving of the master type required
such precision and care, that even the most skillful work-
man could not remain continually on this class of en-

graving without undue strain to the eyes and nervous
system. The method finally evolved was developed by
adapting a Gorton engraving machine to the work. To
provide for a roughing and finishing cut in engraving
the matrix, two ball bearing grinding spindles were
mounted in cylindrical quills, as shown, in Figs. 10, 11,

12, these quills, being exactly concentric with the grinding
spindles, interchange accurately in the hinged spindle

carrier A of the engraving 'machine, the finishing ;cutter

following the path of the roufehing cut' very evenly, and
finishing the type faces to a smooth and accurate sur-

face. The spindle quills were provided with a limited

vertical motion, the spindle bearing sleeve being pressed
upwards by a spring against the form plate B, bringing
the ball point into contact with the curved surface C,

which determines the radius of the type faces in the

tnatrix. This curve C is not identical with the type face,

but is a resultant curve, calculated to generate the proper

curve, when used in the type rolling machine. The

roughing and finishing cutters must run true, be exact

as to angle of cut, width of point, and an exact even

length from the top of ball point to point or face of

cutter.

Grinding the Cutters

To fulfil these requirements, the cutters are sharp-

ened by being mounted in the fixture, Fig. 11, which

receives the spindle quill in the half bearings shown

—

the ball point being forced by the spring against the

fixed stop A.

The stoniu;? block B carried on slide C has the hardened

bevel plate D, which determines the angular length of

one face of the cutter. To feed the stone to the cut,

a micrometer screw E, with dial graduated to .0006 of

an inch positions the stoning block B in relation to the

cutter. The four faces of the cutter are brought suc-

cessively into parallel with the bevel plate D by a four

position dial on the spindle drive sleeve F, controlled

by the index lever.

In stoning the cutters, each of the four faces of one

cutter is stoned to alignment with the bevel plate D,

the other cutter quill is then substituted and cutter

stoned without disturbing the setting of the micrometer

screw. This operation leaves the cutting faces pyra-

midal and the points sharp. In order to form a cutting

edge of a definite width, the bevel stoning block is ad'-

vanced .0035 in. by micrometer screw E and two opposite

faces are stoned down to the plate. This is repeated on

the other cutter, and assures that the cutting points

shall be true and even in width, angle and length. The

type face is approximately .003 in, wide. The cutters

being ready, a matrix is mounted in the holder D, shown

in Fig. 11, and the. depth of cut determined by the ver-

tical feed dial and index.

Laying Out New Type
In originating, or laying out a new type or character,

the following process is adopted:

—

KKKEUKNCK ,Ali(.E I'OK IVPEWKirKU t'AKKlAGE
ENDS.
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Section line paper charts are made, with fine lines

spaced at .002 inch intervals. The letters are now laid

out fifty times larger than required.

By using so great a reduction, it becomes easy to

reproduce any required character, and many peculiarities

of vision are discovered and easily corrected. For in-

stance, a capital L must be made thus, L, in order to

look plumb in the fnis'hed print; a small t mu.^t be in-

clined to the right, a small d very slightly to the left,

a round letter must be slightly larger than one having

square top and bottom, as o or e must be a little taller

than n or m.

When a request comes in to make a type to match
sample, it is enlarged directly by using the microscope

fitted with Camera Lucida, tracing a rough outline on
the chart and then correcting it to match the limit lines

of the chart. These paper charts are next mounted on

flattened wire is put through a machine that loops it,

forming links by bending it back and lapping it over in

such a way that the links in the series cannot drop ^hack

and wedge, as sometimes happens in flat chains.

FIG. 15.

the copy table of the engraving machine and reduced

three times to form the brass copy plates.

Anyone who has tried to follow a fine line with a vertical

pointer knowi how difficult a job it is. To make this

operation more easy, the vertical pointer was replaced

by a light steel frame, Fig. 15, carrying a thin glass

slip which IS marked on the under side with a small

circle, the inner diameter of which is but slightly larger

than the width of the lines on the chart.. With this

device it becomes an easy matter to follow any straight

or curved line, as there is no pointer-shadow and the

operator looks directly at the chart through the glass,

instead of having to try and see two sides of the pointer

at once, as when turning a sharp corner or angle. Hav-

ing the master copy, as required, it is very easy to make
duplicate type at any time without any special manual

skill.

In the making of the Empire typewriter, attention

is ^ven to the world-wide distribution of the machine,

and characters for many languages are continually re-

quired in typswriters going to foreign lands.

A master mechanic of the electric railway at Schenec-

tady has invented a device that can be attached to any
snow plow. A cutter spindle of wooden drums is mount-
ed on one end of a regular snow plow. On the drum
surface are numerous cutters or ice teeth of steel,

seventy-two in all. As the drum is revolved, the ice

melts away in its path. A motor on the floor of the

snow plow c&b drives the cutting device.

In sinking a mine shaft at Kendall, Montana, through

old heavy timbering the wood was cut very handily by
using a wood chisel with a cutting edge 2 in. wide and

operated by a Jack-hammer drill arranged to work with-

out rotation. This was used for cutting off logging,

planks and ends of timber, which was accomplished

rapidly and easily.

A gypsum process of dry scouring wool is said to

have been discovered in boys' play; that while the de-

veloper's sons were playing on the sands of the Alma-

gorda Desert, their greasy clothes were cleaned as if by

magic. On investigation and experiment it was developed

that gypsum of a high degree of dehydration absorbs the

moisture present in wool, chemically breaks down the

fatty and heavier materials adhering to the fibres and

removes them along with the moisture.

What is believed to be a world's record for gliding

with a dead motor was accomplished at Ithaca, N.Y.,

in a Thomas-Morse two-seater biplane. This machine

flew to the bead of Cayuga Lake, a distance of 35 miles,

and having attained a height of 17,500 feet, the pilot

switched off his motor and glided to Ithaca, at which

point he still had 5,000 feet altitude. If his glide had

been continued it is estimated that an additional 15

miles could have been covered, making a total of 50

miles without the use of his motor. The longest glide

previously recorded was that of Capt. Raynham, accord-

ing to "Aeronautics," when he glided from Brooklands

to Hendon, in England, a distance of 22 miles.

In repairing a drawbridge across the Passaic River, at

Newark, N.J., it became necessary to remove a casting

and pin from a granite pier. After several unsuccessful

attempts to draw the pin, as narrated in Stone, the pin

projecting down 3 inches into the masonry, it was found

necessary to cut a trench in the hard granite so that the

casting might be shifted laterally to one side for removal

and replacement by a new and larger centre casting. This

trench was 4 ft. long, 9 in. wide and 3 in. deep, extend-

ing under thc' old casting. The cutting of the trench

would have beere- an endless task had it not been dis-

covered that an oxy-acetylene flams chipped the granite

•quite readily and could be used under the old casting

without damaging the balance of the masonry. The de-

sired channel was thus quickly obtained. The flame was

also used for cutting away the abutment back of the

fixed span bottom chord to provide expansion clearance.

The manufacturer of a new chain is reported to have

found a way to make chains that will not buckle. The
HOW AM I GOING TO SHOOT THE ONE WITHOUT HURTING
THE OTHEail"
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Canadian Machinery jDrafting Course-Part XI
This Section Will Be Divided Into Two Parts, the First Being

Devoted to the Discussion of "What is a Working Drawing" and

Other Fundamental Principles Involved

B" J. H. MOORE. Associate Editor Canadian Machinery

FOR the benefii of those readers

WHO pernaps aid not care to fol-

low up the preceding and cleWien-

tary plates connected witn this course,

we believe that a short explanation of

wnat is meant by mecnanical drawing
would not be amiss.

J he need ol some means of illustrat-

ing lo workmen tne operations they are

to perform i:> ao c,cif-apparent that it is

not neces&aiy lo awell on this point.

The inetliou employee, however, tlifters

in some cases, a rou^n sketch is some-
times all that a wuiKman has to go by,

and even the sketcii is not always avail-

able, in which case verbal instructions

are merely given. This poor practice

we are glad to say is dying out, for re-

sults have proved that verbal instruc-

tions may be all right in thoit pl.-ice,

but that their place is not where the
making of some detailed piece of ma-
chine work is concerned.

In the up-to-date shop of to-day we
are sure to find a drafting room where
mechanical drawings of all kinds are

prepared for use throughout the plant.

What is this art of mechanical draw-
ing? There are various ways of ex-

plaining the meaning of the term, but
perhaps the two given below are as good
as any.

Mechanical drawing is the art of

exact representation by means of draw-
ing instruments of precision. It differs

from freehand drawing because it uses

instruments, and, in general, aims to

reproduce the object, not as it appears
to the eye in perspective but in its actual

relations to the space it occupies.

To put it in a different form, we might
say that mechanical drawing is a term
usually restricted to drawings represent-

ing macliines, machine parts, and other

objects used in the mechanical arts. In

other words, a mechanical drawing is

the language employed by the designer
of machinery to convey his idea to

others, who will be engaged on the build-

ing up of the idea.

So far in this course we have not
touched upon the actual art of mechani-
' al drawing, but have been simply lead-

ng up to it through the elementary
pbites which described the fundamental
principles involved.

What is a Worldng Drawing?

Any workman who constructs a ma-
chine or makes machine parts from a
'Irnwing is said to work to drawings.
On this drawing must be all necessary
diiner-'iions to allow its completion,
which of course gives it its well-known
term of a working drawine. The only
difference between a working drawing
ar.'< an assembly view of a machine for

instance, is that while all dimensions are
given on the former, the latter is mere-

ly an assembly to illustrate how tne

complete machine goes together, there-

lore requiring no dimensions. Ot course,

in some cases it is advisable to

place dimensions on an assembly

drawing, but immediately tne first

dimension goes on a sneet of this

nature it becomes at once a working

drawing.
We can now safely state that there

are tvo classes of working drawings,

viz.: assembly (or general drawings as

tney are sometimes called), also detail

drawings.
As before stated, the assembly draw-

ing illustrates to the workman tne rela-

tion between and the positions occupied

by the component parts of the structure

no matter what it may be. Dimensions

given on sach drawings are usually only

tne leading ones, such as length over all,

distance between impoi-tant points, and

so on.
' Detail drawings, on the. other hand,

sht*- the exact shape and size of every

integral part. For this reason they are

supplied with every dimension required

by the workman, together with any ad-

ditional notes that the designee: or

draftsman may consider necessary.

Detail drawings may be made so com-

plete that they will be equally useful to

the patternmaker, machinist, or even

blacksmith. This policy is usually car-

ried out in the smaller shops where ex-

pense is a big item, but in the larger

shops the better policy of separate draw-

ings for each trade is adopted. Only

such dimensions are placed on the pat-

ternmaker's drawings that interest

him, and so on. This latter policy pays

in the long ran, as fewer mistakes and

speedier work is obtained.

Standard Drawing Practice

To give readers a standard drawing
practice is impossible Were we to

quote one drawing office method and

suggest working to that we phould only

hopelessly muddle the 'student, yo for the

purpose of the course we can only sug-

gest that you work to the style shown
on each plate, acquainting yourself in the

meantime with the different styles of

drawings which may happen to pass

throug'ii your hands.

It is often impracticable to make a

drawing of a certain part full, or life-

size. This is especially true when deal-

ing with large machinery.

Scale dravrings are then used, the ob-

ject being drawn to some reduced scale.

For example, suppose some object is

4 ft. long and it is desired to reduce it

to 12 in. in length. This represents a

reduction of V* or an equivalent of 3 in.

to 1 foot. This scale vi^ould therefore

be termed as 3 ih. = 1 foot.

The triangular type of scale which we

illustrated in an earlier portion of the

course is much used in drafting practice.

No doubt our students are supplied with

a scale of this nature, and by this time

have studied and mastered the various

scales represented on it. If they have

not done so they should at their first

opportunity, for a good working know-
ledge of tliese scales is essential to ac-

curate and quick work in laying out

objects to reduced size.

In some cases when the size of , his

drawing is limited and the scale of re-

duction must not be too great, the

draftsman has to resort to the use of a

special scale not found on the triangular

type. When this happens he can

adopt two methods: First, he can

purchase some other rules having a

greater range of scales marked on them,

or second, he can make a scale for him-

self on good stiff drawing paper or on

thin Bristol board. Usually a drafts-

man engaged at the profession has, as

a part of his kit, various rules on which

are all the scales he will ever require, but

again there are others who would rather

make their own. Should students at-

tempt to make a scale for practice, re-

member that the distances must not be

marked according to the eye but by the

geometrical method.

What is a Draftsman?

As a rule there are three classes, who
take on the following rank: First comes
the designer. He, as the name indicates,

designs the structure or apparatus what-

ever it may be. Next in order comes
the chief draftsman, who takes charge

of such work as turned out by the de-

signer and sees that it goes through the

various steps to a successful completion.

In many cases the chief draftsman and
designer are rolled into one position, the

same chap occupying both positions,

while in other cases the chief draftsman
is the high and mighty one, with the de-

signer next in prominence.

Then comes the detailer, who takes the

assembly drawincrs and makes up the

details from them, calling for the pro-

per material, parts, etc. As time goes

on a good detailer can achieve the posi-

tion of designer without any trouble.

I,ast comes the tracer, who takes the

pencil drawings and makes tracings for

reproduction purposes. His work in turn

can be used to good advantage in prc-

naring himself for detailer. It is more
than iirobable that many of our readers

are already acquainted with this routine,

but it is for the benefit of others not so

conversant with drafting room practice

thnt we state these details.

As a general rule the apprentice starts

by taking care of the filing system in

the drawing office. From there he steps

to the task of blueprinting, then to trac-
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ing. Detailing comes next, after which

comes the actual designing. The writer

personally passed through the lot, and

before reaching the coveted position of

chief, used to think he was too blamed

long on the other side lines, as he termed

them. This personal note is placed in

this article with a purpose, namely, to

warn those who are almost too enthus-

iastic as to their gwn particular ability.

Looking back on the incidents at this

late date, the writer can readily see why
he was kept so long at each particular

portion of the business. As the China-

man said, "It allee con.es out in the

washee," so nevei- be discouraged but
.

keep on plugging.

Things to Watch
We will supose we have passed the

duties of filing and blueprint making,

and reached the stool at the tracer's

table.

The necessity of carefully" following

out J'.ll instructions in ir.akinc tracings

cannot be too forcibly Ijresented. Care-

less, slovenly work will at once create

a bad impres.^.ion, while careful, pains-

taking work will immediately place the

tracer in favorable standing with his

employers. VVoiJc slowly at the start

until each subject is well in hand and

thoroughly understood. True, speed is
!

important, and will come later, but ac- .

curacy must come first.

From the commencement the student

should remember that neat and accurate,

work is essential, that all lines, figures,

and even the title must be clear a(nd

distinct.
_^

There must be no doubt as to the

meaning of the dimensions, or limits, if

any are shown on the drawings.

Mistakes made on the drawing are

easily rectified if caupht before leaving

the office, but it is a different proposi-

tion if they once reei'Vi the shop. Not

only does the piece on which the mis-

take has been made become scrap, but

the error may not be noticed until an

attempt at final assembly is made. This

not only necessitates a new piece being

machined, but holds nn production,

thereby causing considerable dissatisfac-

tion tbrcujhout the plant.

Another point to be guarded against,

is needless complication of a drawin?.

By that we mean that the student must

not get into the habit of duplicating his

dimensions on all views. Only place

dimensions where absolutely necessary.

This does not mean to be so stins-v with

your dimensions that vou lenvp out var-

ious deta"pd dimensions whi;h mean so

much. When a drawin" leaves the

draftsman's hand marked comnlete. it

Fhould not he rpfes'=prv to refer to him.

for further particulars.

Bo Careful of These Points

Never write a fraction like this, 5/16.

Always make the dividing line horizon-

5

tal. For example: — in. looks much
16

better than 5/10 in. W.<\tch this point

for it has caused many an error. Snp-
1

pose we h£d a dimension 1— in.

16

SOME MORE PRIZE WINNERS

READERS interested in our drawing course are not

sending in their work as promptly as we would like.

To those reading this notice we request their co-operation.

Now that we have started on Mechanical Drawing,

new students should be added to our list, for many have

no doubt held back until the straight mechanical details

werB started.

The class of work coming in, while up to fair stand-

ard, does not deserve three prizes on each plate, so that

we ire only awarding such prizes as we think advisable.

Again we emphasize the necessity of letting us see

your work. Winter is here and the long evenings at home
are just what you need in preparing the various plates,

so go to it, allowing us to see the result.

Following are the winners on plates Nos. 4, 5 and 6

:

Plate No. 4—A. M. Richmond, 1120 16th Ave. West,

Vancouver, B.C., Canada.

Plate No. 5-—D. Rathwell, 12 11th Ave., Lachine,

Que., Canada.

Wilfred Wandle, 89 Gowan St., Allan-

dale, Ont., Canada.

Plate No. 6—Leonard Snary, 170 E. Superior St.,

Chicago, 111., U.S.A.

Carl Rowson, Box 632, Port Hope, Ont.

Through carelessness we mark it 11/16.

1 11

Which is it, 1— in. or — in. ? Catch the

16 16

point ?

Abbreviations are only used where

lack of space prevents the complete word

being printed. There are a few used at

all times, such as diam. for diameter,

rad. for radius, thd's for threads, and f

for finish. These points will be taken

up at a later date, however.

When the word drill is used it is taken

to mean that the hole is put thrpagb

the piece by drilling. Ream on the other

hand means tliat the hole is finally fin-

islied by reaming. The word tap is well

understood. For instance, a hole is

marked 1 in. 8 tap. This would infer

that a 1 in. 8 threads to the inch tap

was to be used.
.

The word cored implies that firish is

unnecessary, the hole beinff produced by

a core in the mould All cores are of

course arranged for by the pattern-

maker. The terms: shrinking fit, forced

fit, driving fit, turning fit, and so on, al-

ways imply that the workman is to make

allowance for the style of fit called for.

These fits are a question of discussion

as one plant may make different allow-

ances from others,

f. all over, infers that the piece so

marked has to be machined, or in other

words, finished all over.

Should you desire to convey special

information on your drawing, do not de-

pend on abbreviations but \vrite out your

instruction*: in good plain English so

that it cannot be misunderstood.

(To be continued)

Experiments to test the effect on the

eye of different illuminants are de-

scribed in the "Transactio'ns" of the

American Illuminating Engineering So-

ciety by Messrs. C. E. Ferree and G.

Rand. They included various electric

incandescent lamps—carbon, tungsten,

tungsten with blue bulb—and a kerosene

lamp. Results arc plotted in terms of

"time clear to time blurred" to indi-

cate the degree of fatigue as in previ-

ous work. The results suggest that the

color is an element of some consequence.

The loss of efficiency of the eye, on the

above criterion, was least with a tung-

sten lamp giving a "white" light,

greater with a 'carbon lamp and a kero-

sene lamp, and highest with the lamp

with a blue bulb. It thus appears that

the least fatigue was sustained with

the light approaching nearest to white.
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Four Automobile Production Milling Fixtures

The Automobile Producing Field Demands Maximum Production

in All Branches of the Business. Herein Are Four Examples of

Fixtures Arranged for Use on Various Types of Millers

By J. H. MOORE

THE use of the milling machine as

a rapid remover of metal is al-

ready too well known to need

comment. The finest miller in the land,

however, will not accomplish its intend-

e<l purpose, if not properly equipped,

both as to cutters and proper fixtures.

It's the same old story over again

»-here a manufacturer purchases a ma-
chine with no actual conception of its

possibilities. The writer, in passing

through many a plant, has noticed some
huge all-geared, motor-driven miller,

with a miserable 3% inch or 4 inch x

% inch milling cutter, chopping aw-ay

at a job that really belonged on a much
smaller type of machine.

If readers doubt this statement, let

them look around, when they \\ill be

surprised to find that, unfortunately,

there is a great deal of truth in the re-

mark. Of course, the wTiter speaks of

the average machine shop and not the

type of automobile manufacturing con-

cern of the present day.

In a plant, such as tlie Willys-Overland

Co., of West . Toronto, it is absolutely

essential that production reaches the

maximum point. This means that every

conceivable fixture that can be devised

to facilitate the product is broufirht into

use. In this respect, the milling ma-
chine is not forgotten.

The millers are so arranged to receive

certain operations, each operation being

right up to the capacity of the machine.

No small work is placed on a large-

si:^ miller, for that would show lack

of judgment on the part of the produc-

tion engineer.

Every fixture is desdgne<l to handle

the froduct just as speedily as the ma-

FIG. 2 AN INTERESTING JIG USED ON A LINCOLN-BBXTKER MILLER.

chine will turn it out. To illustrate

what we mean by efficient fixtures, we
sihow four different views of milling fix-

tures used on work for the Overland
Four car.

Sample Examples
The first of these, Fig. 1. illustrates a

fixture used on a Ford-Smith Miller. The
operation is known as milling the brake
support spring bracket, and consists of
milling both faces on these brackets.

The fixture is so arranjred that it re-

vo'ves in this way, coming under the

FIG. I-Mn,LINC FIXTURE I-X)R BRAKE SUPPORT SPRING BRACKET.

classification of a semi-continuous mill-

ing fixture.

While the machine is performing its

operation at A, the ojjerator is unload-

ing, or loading, at the other station B.

In this way lost time is reduced to a

minimum. The rest of the fixture is so

self-apparent that no comment is made.
Four pieces art accommodated on the

jig at one time.

Another fixture on the same principle

is illustrated at Fig. 2. This operation

is known as milling the rear sipring

.shackle. The work is accomplished on a

Linco!n-Becker miller, with a gang of

eight cutters. As before, four pieces are

accommodated in the jig, four cutters

being used on each shackle. Attention

is called to the novel method of grin-

ping the work. Serrated jaws, A and B,

etc., are oiperated on the fulcrum .prin-

ciple, holdinc the shackle firmly in posi-

tion, the ti'jhteninT beintr accomolished
by two centre studs, as shown at C and
D. To allow readers to form a clear

conceotion of the shackle itself, we have
p'aced two in the foreground of the

photograph.
A Duplex Fixture

The next fixture il'ustrated at Fig. 3

represents a rather unusual milling ar-

rangement on a Garvin duplex miller, the

operation performed be'niO- that of mill-

ing the two pedal shaft bosses on the

transmission p-ear case. Onlv one boss

is shown at .A, the other being on the

other side of the ease. The case is held

by means of a quick action clamp,

operate<1 from the handle B. Here is
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an examiple wihere it paid to install a

duplex machine, to accommodate the

work, finishing at one set-up, rather

than placmg- on a regular type machine,

with two set-up's. Greater accuracy is

also obtainable with a machine such as

shown, for with two set'up's on an ordin-

ary miller, the workman mia'ht possibly

fail to clamp the work accurately, throw-

ing the two faces out of alignment. When
purchasing machinery of any nature, it

pays to thoroughly study your problem.

The remaining photograph is shown at

Fig. 4. In this case the work is of a

very light nature, therefore placed on a

small Pratt & Whitney milling machine.

The operation is that of cutting the key-

ways in the taper end of the rear axle

shaft, and advantage is taken of this

taper for clamping purposes.

No actual clamps are uspd, the taper

on the shaft providing its own clamp-

ing surface. The fixture A is provided

with two taper holes, of similar taper to

thait on the axles. The method of load-

ing the jig is self-evident. The axles

are placed in these taper holes, and the

operation commenced. The action of the

m,illing cutters pulls the axles up secure-

ly into the "holes, thus holding the work
securely. As can be noted, two axles

are accommodated in the fixture. This

is an example where extrem simplicity

can be combined with efficiency in the

desigrning of any fixture of similar na-

ture.

A NEW PLANT FOR TORONTO
The Canadian National Carbon Com-

pany, Ltd., and the Prest-0-Lite Co.

of Canada, Ltd., have jointly purchased
the westerly ten acres of the property

at the south-west corner of Bathurst and
Davenport Road in Toronto, as a site for

a large nev/ manufacturing plant.

The new plant, which is to be

erected at once, will consist of

two buildings, one of which will be

FIG. 3—AN EFICIENT DUPLEX MILLING FIXTURE.

80 feet wide by 400 feet long, two storeys
high, with one section 80 x 80 three
storeys high, to be occupied by the Cana-
dian National Carbon Company, Ltd.,

while the second building for the Prest-

0-Lite Company will be 80 feet wide by
400 feet long and two storeys high.

The heating plant will be housed in

a separate structure, 50 ft. x 60 ft., and
will have room for installation of addi-

tional boilers for future units to be
added.

All the buildings will be of reinforced

concrete frame, flat slab floors, mush-
room type columns on 20-foot centres,

steel sash and brick curtain walls.

Each building will have two freight

elevators, and all toilet accommodations
and stairways will be contained in towers
erected outside of buildings, thereby re-

moving any obstructions which might

FIG. 4—A JIG THAT RBQUIRE5S NO HOLDING BOLTS.

interfere with manufacturing operations.

Arrangement is provided for special

rest rooms for female employees, shower
baths, a dispensary with competent

medical attendant to look after any in-

juries to employees, restaurant with

modern equipped kitchen, in charge of

a competent chef, where meals will be

cooked and served to employees at bare

cost.

It Is expected that the plant will be

ready for occupancy in May, 1920, and

everything possible will be done to get

it ready by that time.

At the present time the two companies

are operating five plants at different

locations in Toronto, but owing to the

large demand for their goods have been

unable to fill orders for some time past,

and propose now to get facilities which

will enable them to take proper care of

their customers.

Mr. R. H. Combs, who has been general

manager of the Prest-0-Lite Company
for the past three years, and who was
also recently appointed general manager
of the Canadian National Carbon Com-
pany, states that his companies expect to

employ about five hundred people as

soon as the new plant is ready to oper-

ate, and that the facilities provided by

these first two units will take care of

UDwards of 700 employees if needed.

"We have secured enough ground," said

Mr. Coombs, "to enable us to put up six

such units as the two which are now be-

ing built, but before adding new units,

both the present units will have a third

storey added as the buildin<rs are being

erected to carry three full floors."

In addition to the large plant describ-

ed, Mr. Combs states that the company
will erect in the spring a new acetylene

gas plant in Toronto or immediate

vicinity to take care of the greatly in-

creaf=ed demand for compressed Prest-0-

Lite gas for welding and cutting, and
that a large new storage battery ware-

hou.se and assembly plant will be erected

at Winnipeg.
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WELDING
AND CUTTING

Fusion Welding Applied to Drop Forgings

By S. W. MILLER

IX
connection wth the applxation of

fusion welding processes to drop

forging, a ntuniber. of questions have

to be considered, before a decision can be

made as to their use. The principal ones

are as follows: First, can any fusion

process t>e appiicd; second, if so, what

process should be selected ; third, will a

forging rec'aimed by welding be satis-

factory to the customer; fourth, '.\-dll a

welded forging give as good results as

one not requiring welding; fifth, will

the cost of welding he greater than that

of a new forging' It would appear clear

that the answers to some of these ques-

tions ore not within ray province, as I

cannot decide, for instance, whether a

welded piece, no matter how good the

job was. would satisfy the customer, nor

can I decide as to the relative costs of

welding pieces and new forging. What
I propose to do, therefore, is to merely

present my ideas as to the possibilities

of producing certain resuita by welding.

1 am not concerned with t)he third and
fifth questions.

There are two n>et)x)ds of fusion weld-

ins which are applicable to the repair

of drop forgings. Each one has its

peculiarities, limitations, and advantages.

They are th* oxy-acetylpne and the

metallic electrode or (oleotric). The
melting temperature is maintained in

the former case by the combustion of

acetylene in the (presence of oxygen,

which gives the highest flame tempera-
tirre known, about 5,000 deg. Fahr. In

the second method the Tnelting temipera-

ture is obtained by u^ing the electric arc

drawn between a metal electrode and the

pieces to be welded. The temperature of

the arc so formed is hiyher than tfhat

of the oxy-ac-etylene flame.

I believe it will be generally found
that the oxy-acetylerve process is wore
applicnble to the reclaiming of drop
forgings than the electric, especially

wh»»r<-' the defects are small, because,
while the electric process is considerably
cheaper (the cost olf orpcration beintr only
a^trt haJf that of the ox^--«cetviene),

yet there is grewter Maibility with the
electric process.

*A Mp*r prcMliUd before the sixth annual
«onTention of die Ajneriean Drop Forsre AsDocIa-
tion. PHUiKinrb. Jane 14. The author U oro-
pHewr of the Roehnter Weldins Workt. Ro<4mi!-
ter. N.Y.

4

Characteristics of the Two Methods
In order to in«ke cJear the effects of

welding, it should be considiered that the

heat of the welding fteme or arc is very

high and that there is a strong tendency
to burn out, both from the weilded piece

and the weld itself, such elements as

carbon, manganese and silicon, so that

the weld is usually of very different com-
position chemically from both the

original material and the welding rod.

A material commonly used for oxy.-

acetylene welding is steel wire contain-

ing about 0.10 per cent, carbon, 0.1'5 per
cent, inanganese, and phosphorus and
sulphur le.ss than 0.04 per cent. These
nnay be considered the usual maximum
figures, although there is consideralble

variation m different welding wires. For
special purposes other wires way he
used, and some of these will be con-

aidered later. With the above wire, the

carbon will be reduced in the weld to

aibout 0.05 per cent., the manganese to

about the same amount, wihile the sul-

phur and phosphorus will ramiain a:bout

as they vnre, so that such a weld is a

quite pure iron castling. If properly

made, the weld imatenial will have an ul-

timiate strength of about 52,000 lb., a

yield point of about 25,000 lb., and an
elongation of about 20 per cent.

The chemical- connpositioin of wires

used for metallic eltectrode work (electric

welding) varies widely. One of the best

contains about 0.15 per cent, cairbon,

r.bout 0.5O per cent, manganese, and sul-

phur and phosphorus not over 0.04 per

cent. each. In pasisang through the arc

in the form of a vapor .as it does, there

is naturally a great opportunity for the

metal to lose its carbon and manjganese
and tj become oxidized. Su'ch metal in

the wejd will contain ahovt 0.03 per cent,

carbon and about 0.2 per cent man-
ganese, tlic sulphur and phosuborus be-

ing practicallv unchanged. It? tensilk?

strength will be about 55,000 lb. per sq.

in., the yield noint nearly equal to the

t'-nsile strength, and the elongation

about 3 r.er cent.

The effect of the heat on the material
bein? welded is different also in the two
processes. With the oxy-acctylene
method, the temnerature is not so h'igh

nor is it so local, the results being that

the heat effect extends a " jreatnr dis-

tan?e from the weld, and, as the heat

has to be applied longer, the coarsening

of the grain near the weld is greater

than with the electric method.
The quality of material being welded

should also be considered. lif it is a plain

carbon steel, the higher the carbon con-

tent, the greater the injury, by welding

to its i)hysical characteri:7.tics. The
writer'? experience leads him to believe

that material \vp to about 0.5 per cent,

carbon can be satisifactorily welded, pro-

vided it is properly heat treated to re-

move the grain coarsening. By this he

means that there is no permanent dam-
age to the material. He does not mean
necessarily that the welded piece will be

satisfactory, even if the weld be s/ound.

This is a matter that will be considered

later.

It is, therefore, evident that three

thinigs have to be considered in deciding

as to the quality of a wollded piece: First,

the effect on the piece itself; second.

Whether the weld will be sufficiently

strong and otherwise suitable, and third,

whether heat treatment can be applied

to improve the qualities of the welded

piece and the weld. The answers to

these questions evidently depend on the

resT.ilts desired.

If heat treatment is to be applied,

some consideration should be given to

the effect of this heat treatment on the

welded piece and the weld. In an ex-

aimination of the effect of such treatment

on oxy-acetylene welds made in material

containing about 0.18 per cent, carbon,

the writer found that there was a dif-

ference of about 300 deg. Fahr. between

the refining temperatures of the material

and the weld, the latter being made w4th

wire of the composition above refeiTed

to. This is accounted for by the differ-

ence in carbon content, and also by the

fact that the weM is a casting which

requires a higher reflininig tem,peiiature

than a forging of the same carbon con-

tent in order to obtain the best results.

Therefore, when weldling material of this

kind is used, a double beat treatment is

necessary, a higlh temperature, about

1,700 deg. Fahr. for refining this weld,

and a lower ore, about 1,450 d<^.

Fahr. for refining the originOil

material. It would seem advisable

from this to provide a welding ma-
terial which in the weld will require

the same refininig temperature, and
which would have the same physical

Oharacteristics as nearly as passible as

the material being welded. Whether
this is possible or not is a question which
has never been decided to the writer's
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knowledge. It would deipend largely on

the nature of the original material. It

woulrt appear possible to increase the

carbon in the welding wire so that in the

weld there will be the same carbon con-

tent as in the piece, but another diifficullv-

ty is introduced, wbich is a practical one.

Such weWinig msiteriial is diifdcult to

handle, and unless extreme care is used,

the weld will be full of laps and oxide

films, and it will be more dangerous
than one made with low carbon material.

Of course, careless welding with any ma-
terial will make laps, etc., in the weld.

Another solution may lie in the direction

of using alloy steels, sucJi as vanadi\iim.

These make welds free from oxide, and
in which the carbon is largely preserved,

but they are, unless annealed, exceeding-

ly brittle. As a matter of fact there has
never been sufficienit demand for such

materials to warrant any rosiearch dn

connection with them, but the writer

feels that the time is at 'hand w^hen this

and similar investigations will have to

be carried out.

As illustrating the effect of heat treat-

ment, part of a weld was heated to 1,550

deg. Fahr. quenched in oil, drawn at

800 deg. Fahr. and cooled in air. The
weld, of course, contains less carfbon than
the material welded, so that more fer-

rite is shown in the weld, but it is easily

conceivable that for certain punKtses
sdich a -weld would be entirely satisfac-

tory. This is an illustration of the line

of investigation that must be followed

in order to determine whether weldinisr in

any particular case may be permitted.

Effects of Heat Treatment

It has been found that the heat treat-

ment such as outlined aibove increases

the diictility of sound oxy-acetylene
welds made with ordinary materials. Of
course it cannot 'improve defective welds.

More worlc v\ ill be required to determine
the amount of improvement, and in what
dii'ections it takes place, not sretting

thorough fusion at the beginning of the

work. In other viords as the arc is

drawn between a rather heavy mass and
the electrode, the former requiring some
time to be brought to the fusion point,

the beginning of the weld is liable to be
imperfect, while with the oxy-acetylene
method the piece can be brought to the
melting point before any metal is added,
thus insuring thorough fusion. These
points then should he considered in de-

ciding which process should be used.

There remains for discussion, therefore,

only the fourth question, which refers to

the quality of the weld itself and the

effect of welding on forging. The more
important of these is the quality of the
weld.

To begin with, it should be understood
that the writer is not ad-vocatins: and
has never advocated, the indiscriminate

use of welding processes. His belief is

that for many purposes a welded piece

is iust as goofl as one that does not need
welding, but he also ibelieves that Wiere
are many cases where a welded niece will

not give satisfactory results, and in those
cases he advocates very strongly that
the pieces be scrapped. The reason for

this lies in the nature of wields. A fusion
weld is a casting, and, no matter by
what process it is made, and no matter
how good it is, and no matter to what
heat treatment it is subjected, it cannot
have all the qualities of a forging, so
that, where a beat-treated caisting will

not give good and safe results, a welding
process should not be used.

Jit is known that nickel increases the
tensile strength of oxy-acetytene welds,
but at the expense of ducitility. Welds
made v^nth such material are also liable

to contain numerous gas pockets iprob-

ably due to the nickel present.

With regard to eleotriic welds, the
writer has not yet found it possible to

imiprove their elongation by any metthod'

of heat treatment. The large amount olf

nitride of iron present in siuch wieMs
does not seem to affect their sitrength

because they rupture along the grain
boundaries, even When (there is no aip-

pearance there of any oxitle or nitride

films under the highest power of the
miicroseope. The writer ibelieves that
such intergranular brittleness is due to
ultar-microsiooipic films of oxide of iron,

and is not aware of any way of eliminat-

ing these at the present tiime. It also

does not seem to make any difference

what material is used for electrodes.

This problem will undoubtedly be soilrved,

but it will take time and patient invesbi-

gati'on.

Electric wields are also subject to de-

fects, but clean electrodes and careful

welding help to eliminate them.

Less Successful With Alloy Steels

With regard to the woldinig of alloy

steels, the writer has very little informia-

tio;i. In his shop he has not found good
results in the few cases in which he has
used it. It is ev'idently foolish to exipect

that a chrome nickelnsteel heat-treated

forging can be satisfiaxitorily welded,
even witJh the same material as that of

which the forging is made, and, owing
to the sensitiveness of alloy steels to

heat treatment, he is at present verj'

dubious of the results.

The question of cost enteiis into all this

work to a very large extent. It might
pay to repaiir droip-forgod automolbile

axles by any we'ding process because of

the exipense of the forging, while it cer-

tainlv would not usually pay to repair a

small lever. Also the., results in the case

of the axle would be entirely satisfactory

Where, for examp'ie. a comer of one of

the spring pads did not fill out in the

die, because there is a surplus of

strength at that point, and in the

writer's shop similar repairs have been

frsouently msde bv both processes. Axles

broken in the middle by collisions have

been welded and many other repairs have

been made which are considered perfect-

ly safe and which have never given any
trouble in service.

There is one thing which the writer

would strongly urge, which is that those

resnonsible for the welding made sound

welds. It is rather renuarkalble how few
welders, according to the writer's experi-

ence, are capable of doing this, and he

has found that even welders who are

supposed to know how to do good work
have never be^n trained to make reliable

and uniform welds. As illustrating thds,

the writer knows of one test in which
two welders of more than ordinary
aJbility and experience welded fi^ie tost
pieces each. The average tensile strfength

of these ten pieces was som^'hat' over
46,0f'O lb. (not per sq. in./. An examin-
ation of the fractures showed ladk of
proper fxision and other inmperfections
which accounted for the low strengrth.

Another welder who had rl>cen specially

trained then made a test pie>c.e with the
same welding -materiial, which broke at
56,000 lb., the weld being free from im-
perfection. To show what can be ac-
complished, the writer has a record of
15 welds made in V2 x 3'/^ in. material,
the test pieces ibeing moehined all over,
which gave the following results:

EHonffa- Elonga-
tion in tion in

centre in. 5 in.

T S. Y P PJC P C
Maximum B3,3ob 37.:0O iH 26
Minimum 60,600 32,100 17 10.6

Average 51,900 33,180 23 15.6

As showing what can be done with
some^vhat better iwielding material, the

following are the avenagies of three
pieces made under the same conditions;

ais before:
Slonffa- Elonga-
tion in tion in

centre in. 5 in>

T S Y P PjC P C
Average 53,100 '37,600 31,

l"
20.7

Foreign Matter Impairs Results

Tin making electric welds, the condi-

tions are such that it is difficult to get
them free fixmi filmis of oxiide, slag
pockets, etc. It muislt be romemlbered
that everything in the eleotrodes goes
into the weld, and if the electrode is im-
perfect and contains slaig and dirt, the

weld will also contain these same impuri-
ties. Further, the tiieimendous oxida-

tion undergone by the iron as it passes
through the arc is detriimental to the
quality of the weld. This does not mean
that this method of welding lis not suit-

able for many purposes, because it is,

and is suiocessfully usied. The WTJter

uses it every day for suich purposes as

filling up holes that have been drilled

wrong, for filling up worn key seats, for
replacing metal where too much has
been removed in machining, and in many
otSier places where its use is entirely

satisfactory.

The advantages of the electric weld
are its low cost and the speed with which
it can be made. Its prindipal disadvant-

age has been referred to before, and
that is its brittleness. There are many
places where this is not detrimental, and
if there is enouie^h suitable work to w-ar-

rant the installation of an electric weld-

innr outfit, its use willl be found economi-
cal. One matter which should be watch-
ed closely in connection with electric

welding is the effect of the b-gh tem-
perature and its sudden aopKoation to

steels containin<T 0.4 ner cent, carbon.

To be continued

Wants Oil Pump.—S. Zographakis, of
the Hellenic State Trade Commission,
Drunimond Building, Montreal, has an
inquiry from Greece for the installation

of a small oil engine pump assembled.
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WHAT OUR READERS
THINK AND DO

Another Comment on Recent Letter by H. H. J,

We Would Especially Like to Hear From Foremen or Superin-

tendents on This Subject, as So Far We Have Heard Only the

Workman's Side of the Question

REFERRING to the letter from H.
H. J. in your issue of December
18, and to the answer to that let-

ter in the December 25 issue. I should
like to give you my own views on this

subject.

To come straight to the point, I may
say at once that I agree both with H. H.
J. and with the writer of the second
article.

Natiirally I cannot give you my own
name for publication as it might result

in my losing my position, so I will elect

to be known as H. A. S., which might
mean, "Here's Another Story."

Taking H. H. J.'s letter first, I think he
is undoubtedly exaggerating when he
says that practically none of the shops
in Toronto give the young man a proper
show. At the same time, while I do
not think that they are all as H. H. J.

describes them, I do believe a consider-
able number of them fail to treat their

apprentices fairly. Perhaps the discus-

sion does not really concern apprentices
but as I have almost finished my time
and can thus still be classed as one, it is

this side of the subject that most in-

terestn me.
To illustrate my contention I will men-

tion the case of a friend of mine who
had started in as an apprentice machinist
and in due course was put on a lathe to

learn its operation. Being a smart, in-

dustrious fellow he soon mastered the
work and asked to be moved to another
machine. The boss, however, refused to
move him and told him to remain where
he was. This, naturally, did not suit my
friend so he went to the superintendent
and again asked to be changed to an-
other machine. "What did your boss
say?" was the superintendent's query.
My friend told him and at once received
the abrupt replv: "Then stay where you
are and be satipfie<l."

A few davs later he decided to make
an application still higher un and so
he inten'iewcd the manager. The latter,

who was craite a decent type of man,
called in the superintendent and asked
him his reasons for refusing to change
the younir fellow over to another ma-
chine. Tmafine my friend's surprise
when he heard the reason given as fol-

lows: "B's a good man on that lathe and
has learnt the work he's on thoroughly.

Our production is better than ever since

he has been in the work, so why change
him for someone who may only spoil

.^11 our work?"
The manager hummed and hawed at

this, but my friend did not get moved
and so had to quit to seek other fields.

Why? Was it because of lack of ability?

On the contrary it was rather the re-

verse, which goes to prove, as H. H. J.

says, thr.t it does not pay to be too good
at your job. Here is a case in point

where to my mind an ambitious appren-
tice got a raw deal and conld not help

himself. As he said: "I went in to learn

the machinist trade complete, and not
pierely run a lathe." This case happen-
ed not in some far-away town but right

here in Toronto.

I know of another case in which an-
other friend of mine went into a Toronto
firm to learn the drafting business. He
was gettinff along extra well and had
been highly complimented on his pro-

gress, when suddenly he was asked to

get out at two weeks' notice. He had
a contract but not for any stated period.

Naturally he was discouraged and asked
why he had to go. It took him some time
to find out, but at last he heard that a
returned soldier was being brought in,

at no cost to the firm, as the Govern-
ment was paying him. and because of

this another ambitious yonng fellow had
to step aside. So disgusted was he that
be started to work in a garage at or-

dinary and everyday repair work, while
if he had been given a proper chance he
might some day have been a good tool

designer.

Lastly, I would like to add a personal
instance to this letter and tell a story
about myself. I, too, am in the drafting
business, and, as stated before, almost
out of my time. I have tried earnestly
to deliver the "oodi?. have read CANA-
DIAN MACHINERY for many years,
and found it helpful in various ways. To
put it in another way, I have not wasted
my evenings reading useless trash but
have read only good, technical matter.
The result is that T have been given

good work by my chief draftsman, who

is a prince in every respect, but here

comes the rub.

His superiors are by nc means of the

same calibre, as the following incident

will show.
"Harold," says the chief the other

week, "I'm going to give you a real good

increase at once, for you really deserve

it." "Thank you," I said, and looked in

my next envelope for the extra salary,

but, alas, only two dollars a week was
added. I was very much disappointed.

If this was the chief's idea of a good

increase I had another opinion.

My suspicions, however, were all

wrong, for the chief came to me of his

own accord and said: "Harold, I'm sorry

but the manager would not stand for any

bigger increase. I told him of your

ability, but it did no good. My advice

to you is to finish out your time with

me, then get out. In the meantime I will

show you all I can."

Imagine these words coming from a

chief, who, fine fellow as he was, had

not {he power to fix the value of his

men under him. All this in Toronto,

where the young man is suppposed to get

a show.
In conclusion, the member of your staff

who wrote the answer to the first letter

is right in this respect, that even if con-

ditions are such as I've described them,

we should not lose heart, but plug away,

for time will, I positively believe, alter

these conditions. The young man's value

is beginning at last to be realized in

many plants, so here's hoping for the

day when the fellow who really is will-

ing to work will get a fair chance.

REPLY TO A QUERY
CANADIAN MACHINERY a short

time ago received the following query:

"Can you tell us how to roll flat stock

from round wire of all sizes from No. 1

to No. 12. Our rolls are ground true

and parallel, and are set with opening

parallel guide on entrance side of rolls

and set square with rolls both ways, also

a close fit for the wire. The wire is cut

and straightened to lengths, with no
guide on discharge side of rolls. The
flat stock will not come out straight.
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and light or hea\"y reduction in thickness

seems to make no difference. Can you
solve our problem?"
CANADIAN MACHINERY' at all

times endeavors to answer their reader's

queries, so we got in touch with one of

our correspondents who is well familiar

with this line of work. Following is his

answer:
Answer to Roll Query

Rolls for reducing small, round sec-

tions, such as making round wires into

flats, should be made in the regular type
of rolls for making flat iron or steel

bars—having grooves and tongues. The
sides of the groove should fit the wire
tightly when it is inserted in the first

pass. This prevents the wire from spread-
ing and also prevents it from rolling over
in the pass. The wire being prevented
from spreading sideways, the metal is

made to deliver straight as all the work
on the metal is exerted at a right angle
to the direction of rotation, providing
that the rolls are parallel both axially

and horizontally and the guides set cor-

rectly.

There also should be a close-fitting

guide on the discharge side, the latter

to be about IF inches long and having
a top piece to keep the metal down as

it leaves the rolls. To keep such small,

thin sections straight while they are hot,

it is best to have them run from the rolls

into a narrow trough. Referring to Mr.
Leeman's difficulty in getting the rolled

wire to come out straight on the dis-

charr-e side, the writer would say that
rollin? small narrow sections on plain

both sideways as well as at a right angle
to the direction of rotation.

The metal spreading in two directions

at the same time makes the bar take
a curved path, it being difficult to get
straight bar.s under these conditions, es-

necially when their cross section is round.
Would suggest that you have a narrow
and long guide on the discharge side of
rolls, also keeping both the entering and
discharge guides as tight as practicable.

See if one of your rolls is crossed from
an axial standpoint, as one neck may
be worn more than the other; a 1-64 of
an inch crossing would curve the metal
leaving the rolls. If there is any room
between the housing and bearing brasses
put a small tin liner on the side toward
the curve of the bar, the object being to
cross one of the rolls as to cause the
bar to straighten up as it leaves the
rolls. If any further difficulties are en-

countered the writer would suggest that
you consult your roll-turner, as, being
on the ground and knowing the condi-
tions that obtain in your mill such as
regards engine power, diameters of
rolls, methods of heating and handling
the rolls, all of which factors have a
most important bearing on rolling prob-
lems and also difficulties encountered.
The man on the ground can, as a general
rule, work to better advantage in over-

coming difficulties than a person six

hundred miles away, as he is familiar
with the working conditions in the mill.

In "Conclusion, will say that for the gen-
eral run of rolling small sections that
cool quickly, grooved rolls will be found

-to be superior to all others and give the
best satisfaction.

Another thing that has a most im-
portant bearing upon the curving of
small bars which lose their heat quickly
is to keep the metal when it goes from
the furnace to the rolls from touching
any floor plates, as in the latter case the
cold part of the bar resists the rolling
pressure more than the hot part and
makes a curved bar.

LAMP BRACKET FIXTURE
By G. Barrett

CANADIAN MACHINERY readers
will no doubt 'be interested in this fix-

ture to turn automobile lamp brackets
on the lathe. These brackets are of
malleable iron and were usually done by
a box tool on a drill press and threaded
with a threading attachment, but proved
to be a very poor joib.

The bracket shown in view Fig. 1 is

first centred in a drill press by uising

the centre drill Fig. 3, which needs little

explaining, as the reader will see by
placing the lamp bracket with the two
ends located in the tee slots of drill

table, then pulling down drill spindle till

the bush A comes in contact with the
end of bracket to be centred. This bush
is made to slide on the drill shank and
has an elongated hole at B which is to

allow for tig'htening the grub screw to
hold centre drill, also keeping sliding

bush from falling off through the tension

spring.

Fig. 1 shows plan view of bracket

ready for operation, which is turning

and threading the parallel end. This

bracket is driven by a spiral plate A,

Fig. 1, which is clamped to the face

plate, the turning and threading fixture

is bolted to the cross-sHde, and the

.bracket is turned by the tool B, then

the cross-slide is broxight forward to a

stop C, this bringing tihe chaser D to

its working position. The threading is

dorne by placing the feed nut in mesh
as in ordinary screw cutting, and pulling

on lever E till the rear slide F comes to

stop G.

This tool slide, which carries chaser,

is shown more plainly in the enlarged

side view. Fig. 2, and it will be seen that

the slide is brought forward by the lever

A, which works on to a shaft, this shaft

having a pinion keyed in the centre to

mesh in small rack B which is fastened

to the tool slide by small fillester screws.

The operation is very simple and is

done by a specialist, and no doubt there

are lots of other jobs around the country

in which a fixture like this would be used

to advantage.

Brockville Has New Industry.—Early
in the spring, J. Gill Gardner, president

of the Board of Trade, will erect a new
foundry in Murray's Fields. It will have
are lots of other jobs around the country
in which a fixture like this would be used
to advantage.

ASSEMBLY AND DETAILS OF THE FIXTURE
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DEVELOPMENTS IN
SHOP EQUIPMENT

ALL-GEAR DRILL PRESS
The Danber-Kratsch Co., of Oshkosh,

Wis., have recently placed on the mar-
ket a new upnght drill press, known as

their "Wisconsin" 20-inch All-Gear
Driven Upright Drill Press.

The machine is shown in the accom-
panyinf; illustration.

As will be seen from the cut, the old

type of cone drive has been discarded

and replaced by a peared head single

pulley drive. This eliminates all shift-

ing of belt-s to get the different speed
changes required. The drive for the
machine consists of four pairs of semi-

steel and rawhide gears. These gears
are engaged or disengaged through
friction clutches by means of the single

operating lever on the left-hand side of

the machine. There are no sliding gears
in the gear box, so that the speeds may
be instantly changed from one to an-
other, without shock or jar, by a single

movement of the clutch lever, while the
machine is running at full speed. The
clutch gears in gear box are mounted on
roller bearings, so that it is unnecessary
to run gears in an oil bath. The end bear-
ings of gear shafts are broVize bushed,
and are lubricated from the outside by
Means of oil cups. The drive from gear
box to spindle is through a pair of bevel
gears.

The column is reinforced by the
straight hack-strut, which - supports the
back end of the gear bo.x. and also re-
lieves the column of all bending stress
induced hv the pressure o.^ the drill. The
lower cylindri'-al end of the column is

ground to carry the table support.
The base is made heavy enough to pro-

perly support the machine, and also pro-
vides snace for any work to be driUpd
on it. Base has two Tee slots for bolt-
ing work to it.

The table support is made in the form
of a box section. This is clamped on the
column by a single clamnin<r screw, oper-
ated bv means of a hand lever. The
table hn« four Tee slots. The centre
hole in the tnble linc° ut> exactly with
the drill spindle, so that a^ boring bar
may be used in spind'o. if desired, for
boring large holes. Table is clamped
in its support bv a conveniently-Iocated
hnnd le\-er. The elevatine screw, fo^
raising and lowering the table is placed
at the back of the machine so that the
table may bo swung at right anHes, en-
tirely out of the way of the colvmn on
either side, for drilling work on the base.

Both table and hace aro provided with
large oil trough for properly taking care
of cutting lubricant. Balance weights

for both spindle and sliding head are

placed between column and back-strut,

and run on guides, so that they are

easily accessible. The machine is equip-

ped with a sliding head and all-geared

ALL GEAR DRILL PRESS,

power .feed. -Also has handwheel feed

and a large pilot wheel for quick return

of spindle or sensitive feed for small

drills. The spindle is made of high-

carbon steel, and has ball thrust bear-

ing at its lower end. It has four changes
of feed for each spindle speed. There
are four spindle speeds on the machine
shown. If desired, a two-speed friction

counter-shaft may be furnished, this

giving eight spindle speeds.

All gears used on the machine are pro-

perly covered to keep out dirt and to

protect the operator. Machine may be
equipped with tapping attachment, if de-

sired.

STRAIGHTENING MACHINE
The W. J. Pine Machine Co., of

Kenosha, Wis., have placed on the mar-
ket a machine which they believe to be
a new departure in the machine tool line.

Every user of cold-roUed pteel knows the
difficulties they have to contend with in

its use. It is full of kinks and twists,

and the usual method employed is to

hammer the convex side of a kink to

drive it in, but this only draws the grain
on the long side longer, and if the kink
is reduced at all there must be additional
kinks of lesser degree. It is impracti-

cable under present methods to use cold-

rolled flat or square stock, where on&
edge or side is to be broken the full

length owing to tension of all surfaces

which, when broken, causes the stock to

bow. Cold-rolled flat stock could be used
to ad\'antage for a great number of pur-
poses where it is now impractical, if a
practical means for straightening were-

at hand.

With this machine devices are at hand
for doing this work in the only way prac-

tical, that is by pressure on the long side-

of a kink which contracts the long grain,

and expands the short grain.

The upper bar is a testing table on
which stock is laid to find the kinks; it

is then placed under the pressure screw,

which is convenient for the purpose, as
illusti-ated in the photograph. When
used to take the ti^ist out of stock, one-

end is clamped on the parallel under
yoke vise, and the other end in the tv^'ist-

. ing head vise.

The machine provides a convenient

means for doing innumerable operations

that come up in machine shops in gen-

eral. Such as ofi'setting connection rods;

and bars, bending irregular shapes in

forms or dies, where pressure is used.

Four sizes are being huilt which apply

mainly to the length of the testing table.

The four sizes with their principal speci-

fications are as follows:

VIEW OF STRAIGHTENING MACHINE.
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Wth-Testing Table ...

Number 1 Number 2 Numbers Nu„-ber 4Width-Testing Table , .« ^f

'

8 feet lo f-et '^""^""l ^Hand Wheel-Diameter
, ^ !"t^^ ^ '"^hes 5 nch« . ^^ '^f''Straig-hten ing Screw

. .

'

'

'

'

iv ^ ^>u '""u^ . '^ '"^h-^ 1« nch^ , = '"''u*"Straightening Table .
.'

^^'
'[^l^i !"'=t««

1% ^ Uy, inches 1 % x 16 "„fC^ , ,% , ^ !"=^«
Vise Jaws Jixgmches 16 x 8 inches 20 x 9 n^?

I%x 16 inches

Distance between Centers A^"f«*-'""?'"' lK.x4inchl^ 2x1^^^ 20x12 nches

Approximate Weight * '^^'
»
'"=hes 6 feet 8 inches 8 feet 8 nSe2 10 /jf « "'^k*''""""""-^^ 900 pounds ,2oVprnd: "*

UoVp'outd:

SIDE-OPENING FURNACE I
'

97

utilized.. The spent gases, as thev leave
t;io vt?its, circulate through the pre-
heaters shown at the rear of the furnace
and arranged above the vents The air
in these preheaters thus returns through
the burners the greater part of the heat
in the spent gases that would otherwise
be loHt. The fuel con<=umption in this
larnace is e.xtremely low, due to the effi-
cient application of the heat and the

lost'^''"°"
of the waste heat ordinarily

Provision is made for the convenient
control of th.e burners from above the
floor level at the rear of the furnace

Expansion of the brickwork, or of
the furnace as a whole, is taken up by
heavy sprinsrs shown at the side of the
furnace. The overhead trusswork has
been so divided as to prevent any distor-
tion, due to the heat in the furnace.

If the pieces to he heated are small,
they may be placed on the floor of the
furnace, or if they are large and rather
unwieldy, heavy cast steel tmcks may
be used, upon which the pieces are sup-
ported above the floor level, special nro-
vi.sion also bein<r made to take care of
the expansion of the pieces within the
furnace.

This side-opening furnace is equally
good for heatinff Ion"-, fairly iighi rods
These may be laid directlv on the fur-
nace hearth and pul'ed out one at a time
for quenching or other treatment. The
doors may be opened only enous-h to per-
mit of a piece being withdrawn, thus
conserving the heat in the furnace. Doors
are easily controlled by the air hoist
rioor-hfting mechanism.

FRo.\ -VV
.. ..o^HP-lKEB -Ol.OPgNlN0J^^AT.THEA™K.T FUR..CK. SHOWIMC

heat treat material varying widely inshape and size.

This furnace is .36 ft. wide. Stock ap-
proximately this length may be placed
in the furnace for heat-treatment, or the
furnace may be partitioned off into in-
dividual chambers 5 ft. 9 in. wide or
multiples thereof. Thus, while onechamber was heating stock say 5 ft. long
the other part of the furnace could beheating stock either much longer than
5 ft. or smaller. The furnace has proved
so advantageous in operation that it isnow being widened to provide a working
chamber 105 ft. wide in the clear, the
length remaining the same. This in-
creased width will provide facilities to
anneal and heat-treat the largest shaftsand similar pieces handled in this forge •

The doors can be raised or lowered in-
dependently of one another. They are
operated by compressed air and counter-
weights. They are dovetailed and form
guides within themselves that prevent
the escape of hot gases. The roof is
constructed of flat tiles, avoiding the
thrust caused by the ordinary arch con-
struction.

Oil or gas may be used as fuel. Com-
bustion takes place in a series of com-
bustion chambers located under the
heaitl:, the hot gases from which nass
into the heating chamber in such manner

tions Some of the gases in the heating
chamber are siphoned back into the com-
bustion chambers, insuring a complete
circulation and uniformity of tempera-
ture throughout the heating chamber.
The heat m the spent gases is also

MUSKEGON, MICH. - The steamer
Petoskey, about whose safety grave fears
were entertained, arrived safely at Mus-
kegon, after a very severe passage from
Milwaukee. The vessel encountered very
heavy ice, and was prevented from mak-
ing the harbor after she arrived off the
port by a very heavy blizzard. The pas-
sengers and crew suffered no ill effects
from their experience.

CAR TYPE ANNEALING AND HEAT TREATING FURNACE-OIL OR GAS FUEL.
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Something For Nothing

IN THESE days of high fuel costs it is no cause for sur-

prise that consumers will carefully study any means of

fretting better results from the fuel they use. There is

plenty of room for legitimate methods of fuel conserva-

tion, the efficiency of the average steam plant being of a

very low order. Unfortunately, the situation also gives

opportunity to the charlatan who is anxious to benefit

humanity by a wonderful preparation, which gives heat
value by being merely sprinkled on the fuel. The peculiar

part of it is that they are able to not only sell the stuff

to supposedly hard-headed, though frequently gullible

business men, but to get signed statements claiming that
the stuff does what it is supposed to. These quacks and
their fuel-saving nostrums appear from time to time in

different parts of the country. They flourished a brief
space and vanish, only to re-appear far from the scene of
their former labors.

The basis of all fuels is carbon. The composition of
coal is carbon, hydrogen, oxygen, nitrogen and ash. The
proportion of carbon varies with different coals, but may
be taken ast being from 75% to 90% of the total. The
heat value of coal, which means the heat available from
the combustion of one pound of coal, is anywhere from
9,000 to 14,000 British thermal units, depending on the
relative amount of carbon, hydrogen and ash. Oil fuel has
a higher heat value than coal, owing to it being without
any ash content. It runs as high as 22,000 British thermal
units to the pound.

In a recent case we have seen, the vendor of one of
these heating compositions claims, by the use of his pre-
paration, to have raised the heat value of the fuel by
50%, and have lowered the ash content of the fuel. Now
the ash content of a fuel cannot be lowered. It is there.
What may happen is that some ash will fuse at a lower
temperature than others, and a higher proportion of un-
bumed carbon may be carried off by it. Providing that
the furnace was working at its best efficiency, the onlyway that heat could be added to the fuel would be by add-

ing some chemical of a tremendously high heat value.

Hydrogen has the highest heat value of any chemical,

and that is already contained in the coal, and further-

more, could not very well be applied in the form of a solu-

tion. Common salt will make a pretty flame when
thrown on the fire, but the added heat is nil. In fact, it

will probably extract heat in changing its state. There

is nothing to back up the claim of added heat value in

the case we mention that would receive any consideration

from an enginer. If any one comes to your factory trying

to sell a compound that will cut the coal bill in half, in-

sist on him bearing the expense of a properly conducted

evaporation test by an independent engineer of recognized

ability. If the seller is willing to do this, then enquire in-

to the cost. If anyone buys a cheap compound, or a dear
one, for that matter, with the idea he is going to save

.

half his fuel bill, or one-quarter of it, he must be of a
high susceptible nature, and a good subject for a gold-

brick artist.

The Exchange Situation

A MERICAN firms doing business in Canada have made
'^ a very fair move to overcome the handicap to their

business by opening bank accounts in Canada.
The business going from Canada was being dis-

counted in payments anywhere from eight to eleven

per cent.

The way to overcome this was simple. Open a Can-
adian account, accept Canadian money at par, in the

certain knowledge that the tremendous wealth and re-

sources- of this country are sufficient to bring the ex-

change rate back to normal.

Canadian people do not like to have their money
sausage-machined in United States or in any other
country.

Canadians fed that there' is real security behind
their coinage, and do not relish the inference that carry-
ing Canadian bills or silver is nursing a white elephant.

U.S. firms that are opening accounts here, and accept-
ing payments of accounts at pare are showing in a con-
crete way that they have confidence in Canada's ability

to right the exchange situation.

In other words, they have confidence in the common
sense of the Canadian people to see that growing more
and producing more is their one sure way out.

They have confidence in the common sense of the
Canadian people to see that shutting down on produc-
tion by shorter hours and less effort is going to be a
funeral rather than a festival.

Canadian people enjoy the confidence of these U.S.
merchants. It is a compliment to the worth and strength
of this country to have an exchange rate of from 8 to 11
per cent, waived in our favor.

Canadian people should come right up to scratch and
demonstrate fully that this confidence is well placed.

Wet and Dry At Once
IT seems to be the aim of the Governments of this
^ country to please the people. That may be another
way of stating that the least government the people
have the better for them.

The people of Ontario voted on the booze idea. The
result was that John Barleycorn was led to the edge
of the village and pointed in the direction of the wilder-
ness.

The Dominion Government, on the other hand, prob-
ably heard of the thirsty throats and depleted cellar
bar rooms. Hence they make it possible for the Quebec
people to reach over and pour booze into Ontario.

Ontario votes dry and goes dry and pleases the drys.
Ottawa makes Ontario wet and pleases the wets

despite the 2-to-l vote.
• Give all the people what they want seems to be the
slogan nailed to the Government offices in this country.
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Beware Working in Closed Garages
By CHARLES C. PHELPS

r\lD you ever stop to realize that working in a small,^ closed garage with the engine of your car running

is like gambling with death? The newspapers have re-

ported several cases of persons collapsing and perishing

under such circumstances before aid could reach them.

This should serve as a warning to all car owners. Un-
fortunately it is easy to forget the warning on a cold

winter day when you are pottering around the car and

have closed the door and windows of the garage, and
have started the engine running, perhaps to secure a

little heat from the muffler and radiator.

There is no mystery about the cause of disaster lurk-

ing in the closed garage. It is the deadly gas carbon

monoxide which is mixed with the exhaust gases from
the engine. Even small quantities are disastrous; in

fact, this gas formed the principal constituent of one

of the worst of the poison gases used in the war.

The U.S. Bureau of Mines recently issued a technical

paper dealing with the vitiation of garage air, in which
it was stated that air containing as little as one-fifth

of one per cent, of carbon monoxide will cause a man
at rest to collapse within an hour. Experiments made
to determine to what degree air in a closed garage is

vitiated by running a four-cylinder engine of 30 horse-

power, proved the presence of dangerous proportions of

carbon monoxide in the most distant parts of the garage
after running the engine less than a half hour, while
near the exhaust muffler the air was extremely unsafe
after the engine had run 15 minutes. These results

were secured with various settings of the throttle and
spark.

The worst feature of carbon monoxide poisoning is

that there are likely to be no symptoms to serve as a
warning. Collapse comes suddenly, while the running
engine is constantly making the air still more poisonous;

hence everything is in favor of the victim perishing be-

fore help could arrive.

Always open the doors and windows of your garage
before starting your engine, or better still, take the car

out into the open and you will thereby avoid exposing
yourself to a very real danger

Production in 1930!
A WRITER, with a rather facetious turn of mind, has
^^ a story in a recent number of Engineervag, in which
he describes a motor car being turned out in batches of

10,000 at £.50 each. The story is dated 1930, and re-

leased for publication now, no doubt, in order that people

may hold their automobile orders for the new car.

The manner in which automobile production has been
brought to a science, and turning out of parts speeded
up to a tremendous rate, also has the tendency to open
the door to the writer who sees in this age of specializa-

tion the opportunity to lead in the absurd and the ridicu-

lous.

So when the mechanical specialists of the automobile
world find writers having their little fling at them and
at their work, they will simply have to grin and bear
it. Such is fame.

The Business Paper
A N association of railway executives undoubtedly re-

presents the most capable and progressive business
men on the continent. Practically all of them have
worked their way up from minor positions and they
know every phase of labor, business and public opinion.

They should know it better than any other class in the

community.
Recently the Association of Railway Executives of the

United States wanted to lay before the country the funda-
mental facts of the railway situation. They selected a
number of newspapers for this purpose. Out of the total

number, 42 were purely trade and technical newspapers.
This is one more experience which we commend to

the attention of the Dominion Government which employs
M. E. Nichols at a bigger salary than he ever earned
before, as Director of Public Information. The two daily
newspapers which Mr. Nichols directed went insolvent.
Mr. Nichols reported and passed his report to the Govern-
ment that business newspapers were of no public value
and were not entitled to admission to the newspaper
mails. Should such a man, who is so far behind the
times, be retained at such a high salary and in so im-
portant a public position?

WHILE going through the fitting shop of a large en-
gineering works the manager noticed an apprentice, who
was holding his hammer close up to the head, in an
unworkmanlike manner. The manager remonstrated with
him in this fashion: "Look here, my lad, that's no way
to hold a hammer. When I see a man holding his ham-
mer by the end of the shaft I pay him $30 a week. If
he holds it half way up I pay him $20 a week, and when
its held higher than that I pay him only $10 a week.
Do you get me?" "Yes, sir," replied the youngster;
"but you might tell me where I should hold it. I only
get $5 a week."

A good way to test a suspected mica plug is to lay it
on top of the cylinder after dark, .taking care not to have
the insulated terminal in contact with any metal parts
except the high tension current lead. The engine is
then run on the other cylinders and the inside of the
spark plug watched to see if sparks jump between the \

insulator and the plug body, instead of between the
points. If a short circuit exists, it will be easily detected
by the minuto sparks plainly evident in the darkness. It
is sometimes possible to test a plug out in the daytime
by shading it from the light in some manner, as with
a black felt hat.

A new microphone to collect sounds and convey them
to the ears of partly deaf .persons by almost invisible
wires is so comipact that it can be worn under a man's
necktie.

For the production of cheap electric power, briquettes
and certain iy-produots the Government of Victoria is

planning to develop immense deposits of brown coal,
estimated to exceed 20,000,000,000 tons.
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MARKET
DEVELOPMENTS

Prices Show No Tendency of Resting
Increases Marked Up in Several Lines—Big Shipment of Galvan-

ized Offered at 9.50, Brooklyn—Automatic Output Sold Up to

February, 1921

A NUMBER of machine tool builders in United States

/A have taken steps to protect their business against
•* •*• the handicap of the exchange rate. They have

opened bank accounts in Canada. In this way Canadian

payments are accepted at par, and .the funds are

left here in the meantime or invested in Canadian

securities. Payments for machine tool equipment often

run into large sums of money and the exchange rate

was becoming a serious anchor to the transaction of

business.

There seems to be no limit to which the price of

material will go. Just this week one Toronto ware-

housing concern got an offer of 500 tons of galvanized

sheets at Brooklyn, the price being 9.50 per pound. To
bring this shipment to Toronto would raise the price to

very close to 12c, which would mean that the warehouses
would sell out at between 13Vi and 14c per pound. The

material would also have to be inspected, and it might
decrease by this process. Compare this with 7.50, the

selling price in Toronto as recently as July of 1919, and
one has some idea of the trend of prices. The present

quotations in Toronto are around 9.50 to 10c, with de-

livery slow and material very hard to secure.

There is a good volume of business now in almost all

lines, such as machine tools, supplies, etc. Kindred lines

also report good business. Stock-taking is occupying
considerable time just now, and in some places this has
been the first opportunity of cleaning out the remainder
of the war supplies.

One of the makers of a fine line of automatic machin-
ery has notified Canadian sellers that their present de-

livery schedule stands at February, 1921, the time in

between being fully occupied in turning out business

now on the books.

BETTER SUPPLY OF MATERIAL
WOULD HELP MONTREAL BUSINESS

SpecUl to CANADIAN MACHINERY.

MONTREAL, Jan. 15.—The ratifica-

tion of the peace treaty is an event
that the entire world has been waiting
for for many months, but it remains to

be seen whether this incident will have
any material effect upon general busi-

ness. It has been accepted by trading
interests generally that the actual pass-

ing of the treaty was just a question of

time, and manufacturers and dealers
here do not anticipate any radical change
of existing conditions as a direct conse-
quence of this welcome but long-deferred
political consummation.

Greater Prodaction Necessary

The pivot upon which the steel trade
swings at present is that of delivery.

The prospects for a betterment of this

condition lies in the greater production
of the mills. For some time past the
steel strike in the States has interfered
with the operation of many of the mills

and dealers here have experienced con-
sid<!rable difficulty in getting material
throueh fr^m A'^er'cBn p'>'nts. This hns
had the effect of aiding Canadian mills,

and reports are shoMring the greater local
activity that has developed daring the

past several months. Consuming de-.

mand is of a steady character and reserve
marks many of the steel inquiries. Deal-
ers do not anticipate any marked in-

creased demand as a result of peace but
are looking forward to a very good year
in all lines of activity. It is generally
conceded that impetus will be given to

export trade now that the world is again
on a peace basis. The gradual adjust-
ment of labor troubles will be the prin-

cipal factor in greater production and
incidentally a lowering of the high prices

now prevailing. This latter condition
is, however, a question of intensified out-
put and little or no decline is looked for

before the early or middle summer.
Dealers here are quotinp a warehouse
price of $4.25 on steel bars against a
mill price of $3.75 Pittsburgh

Improvement Showing in Scrap

The market in scrap has revived a little

since the first of the year, but the acti-

vity so far is not pronounced. The local

trade in foundry business is veil 'iia'n-

tained but the -supply is not large and
prices remain firm. Local dealers are
better pleased with the prospect of a

return to normal trade with the States,,

but the question of exchange is still a
deterring factor. Slight fluctuations
have taken place in some lines but quo-
tations are invariably firm and subject
to individual sales.

Under the inquiry that is coming to
hand there appears a good prospect of
a steady improvement in the demand for
different classes of machine tools. There
is, from time to time, inquiries as to
certain articles that can be made here
in Canada, and it is presumed that
agent.s of foreign countries are looking
about for manufactvirers that can take
care of their needs. If existing plants
are not in a position to handle the par-
ticular product required it is not unlikely
that, in some cases, factories would be
established. A good demand still exists
for standard equipment but dealers are
often unable to meet the wishes of their
customers in this matter of delivery.
Considerable business has been done of
late by Canadian firms as a result of
the exchange rate now prevailing. Sup-
plies are still moving in good volume.

MONTREAL.—It was stated by Maj.
P. A. Curry, the new general manager
of the White Star-Dominion Line, that
there would soon be two new passenger
ships on the St. Lawrence route. These
ships will be named the "Regina" and
the "Rimou9ki."
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STEEL PRICES ARE
GOING HIGHER YET

Several Lines Have Been Moved to a
Higher Level Since

First of Year

-pORONTO. _ House cleaning and
stock taking are among the chief

pastimes in the machinery trade this
week. There are instances where it has
never been possible, owing to the amount
of business that has kept coming, to get
the war stock all out of the premises.
This refers especially to supplies and
certain lines of small tools

is .rr'L,^S' '™ - -'
It IS no family secret to state thatgalvanized sheets are scarce. In fa^tscarce hardly describes the situa ^nThe scarcity of the article threatens toblow up all the price regulations thathave been in force for some time past

fn n.H™.'""'*
^^""^ galvanized materian order to go ahead, and if that firmIS fortunate enough to find some ma^

t^It the"
""'*'''" '' '^ ^^ P'-" - daythat they must pay the price. Here's ahttle happening of a day ago that showshow prices have taken to the uppirregisters. A Toronto warehousing ffrmreceived word of a lot of 500 tons ff g™

nections m Chicago stating that thev hadreceived work of a lot of SM tonroTgalvanized iron for sale at a certain pointnear New York. The price on these wTsquoted at 9.50c per pound, and it wasfurther stated that the sheets had ^obeen inspected. They were a lot that

and they might or might not be goodall the way through. If a person wereto bring these to Toronto and pay dTtvfreight exchange, etc., the prfce would

X )r 'r
*''"" "•'" - 12c by the timethe deal was over. This would mean a

Tsc'trurr.:' ^°'"^^'^'"^ ^"'--

it for thi V,
^^^""^ ^"^ anything inJt for the handlers. Buyers who havebeen over in the States recently say thitprices that are being quoted in Canadianwarehouses right now are better for thebuyer than those asked in the ware!Wes ,n the States at the present mo-

tolul^l'
''°*^ '^P^"'*^ ^""^ seamless,took a five per cent, jump, which is nowcharged to the trade.

nn'?!, ^u" °^ P'^<^« continues to be

largetfr' '^ ^"'"^' ^^f prices are

admS thTr'- ^"^""^ '^° "°t "ke to

butll !^''^ ^'^ P^y-"^ premiums,but as a matter of fact there is a lot of

K!,"'" ''"^"'I^ss crossing the line from

MACHINp''pv V."' 'fV^^' CANADIAN
iwACHINERY heard of was where a ton-nage running into some two or threehundred tons, was placed at 3 25 Ofcourse, for this price there is a corres-pondingly good service in the matter ofdelivery which was promised in 60 days

fj"
^^.^'"ty 'be promise was a guaran-

tee, bixty days is not quick delivery as
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POINTS IN WEEK'S
MARKETING NOTES

disSf f
''••?, ''«^n placed in this

district for plate at as high as 3.25

Tie ?«f^^
"''"'' '''^"^"y guarantee,rhe 2.65 price is still good, but noth-ng s promised in the way of de-

liveries at that, price.

One Chicago firm wired a Toronto
warehouse this week offering gal-vanized sheets at Brooklyn 9.50 perpound To put them in here wouldbring them up to almost 12c Thevwere not guaranteed or inspected.

Most of the machinery and sup-
ply houses are busy just now taking
stock. In several cases this is the
first chance they have had to get
things m shape since handling war
materiaL

A shortage of trained men atsome of the steel mills is a factor
in keeping down production.

Some of the U. S. steel mills are
not selling far ahead in the open
market, preferring to look after the
best of their old customers and em-
ploy the rest of their capacity on
premium business.

Crane manufacturers are booked
tor some months ahead. Some Can-
adian business has been placed.

It is expected that U. S. railroads
will be m the market for equipment
as .«oon as turned over to their own-
ers by the Government

Dominion Bridge, Montreal, is
spending a large amount on equip-
ment, one estimate being around the
million mark.

a general thing, but just now it is in
the remarkable class.

As long as price is not the determin-
ing factor premiums can be easily asked
and collected if the material is forth-
coming. It is simply a case of passing
the increase on to the last buyer. Hence
the scarcity is doing its bit in keeping
up the high prices.

The Canadian steel mills are booked
well ahead. They are not able though,
to handle anything like the volume of
urgent business that is being offered in
the Dominion at present.

The Machinery Market
When it is stated that some of the

standard line of machine tools are ad-
vising deliveries now of February, 1921,
some idea may be secured of the busi-
ness that is booked ahead. No, we did
not make a mistake there. It says Feb-
ruary, 1921, and that is correct.' How-
ever, there are ways known to the trade

whereby these dates can often be im-proved a little for a bona fide and u^-gent sale.

f.,t T"lu^''- P^ American makers hav#taken to the idea, started a week or so ofopening a bank account in Canada toovercome the exchange situation. Theymake it possible for the Canadian buyerto make his dollar buy a dollar's wor'^h,and the arrangement means quite a bitto the customer here, when the presentrate of exchange is taken into considera-
tion. American firms found that theywere handicapped so seriously by the ex-

tn hr.vf'l"?i'°"'
^""^ *^« '^h^n^^es seemto be that there will be more of thisdone in the future.

A nice volume of business is beingdone in small tools and supplies, notfrom any particular concern, butfrom a wide range of firms. The tradeearns that one firm in this district, fol-lowing extensive tests that are being

Jarge quantities m accordance with their
findings.

Although dealers as a general thingare not protected by the makers of drillsand other small tools, they report a very
nice trade in these lines, at^heir owstock prices, regardless of what thesame material can be secured for at the
factories. Some of the dealers are hav-

u ,'*, t^<»'0"erh house cleaning now of
*

what they have on hand, and finding outjust where they stand in regard to slow-
mioying lots. There is little doubt butthat a close search will show there isw """.^ ''°'» *h« ^ar days in the stock
yet. Chances are that the trade will be
aavised, and a movement forced If theworst comes to the worst there are some
sizes that will make a shipment to thescrap heap.

Turkish emery is once more on themarket m fairiy liberal quantities, and
is bringing a better price than the Amer-
ican product which was in use here dur-ing the absence of the Turk stuflf Plat-ing material is coming in fairiy. Potas-sium carbonate, if any is to be secured
sells now at about $1.25' to $1.50 perpound There were some large stocks of
It held in this country when the war
started, which were largely brought herefrom Germany. With the exhaustion of
these tne scarcity set in. During thewar what was turned out in United
States was the property almost exclu-
sively of the War Department, and nevercame on the open market. An improve-
ment in this line is looked for

An important industrial announce-
ment IS that the General Fire Ex-
tinguisher Co.'s business will hence-
forward be carried on by the Grinnell
Co. Inc. Both these companies are suf-
ficiently well known in the fire appliance
sprinkler, and steam piping and fitting
fields to make description unnecessary,
the new company will carry on all the
lines formeriy handled by the two con-
cerns, including a complete engineering
and constructional service for industrial
plants.
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CRANE BUILDERS ARE BOOKED UP
WITH BUSINESS FOR MONTHS TO COME

Special to CANADIAN MACHINEBY.

NEW YORK. Jan. 15. — A remark-

ably good business is being done

in all lines of metal-working machinery.

Taking cranes as an example, the busi-

ness which has been done in the past few

weeks has been sufficient to fill up some

of the crane shops for months and they

are hesitating about accepting much
more business at present prices on ac-

count of the advancing cost of steel. An
Ohio company has taken a very large

amount of crane business, including or-

ders from the Algoma Steel Corporation

of Canada, the American Rolling Mills

Co., Middletown, Ohio, and the Follans-

bee Bros. Co., Wheeling, W. Va., which is

building a new sheet mill at Toronto,

Ohio. The Westinghouse Electric &
Mfg. Co., Essington, Pa., near Philadel-

phia, has bought 12 overhead cranes for

additions to its plant and will within the

near future be a large buyer of machine

tools. The Westinghouse Company built

its Essington plant during the war to

make turbines and auxiliary equipment

for the Emergency Fleet Corporation.

Since the war the company has branched

out into the manufacture of land tur-

bines also, and now it has been decided

to consolidate all of the company's manu-

facturing in this line at Essington. The

buildings occupied for this purpose at

East Pittsburgh, Pa., will be vacated and

used by the company for manufacture of

electrical equipment. A part of the ma-
chine tool equipment will be moved to

Essington, but a great deal of new equip-

ment will be bought for both East Pitts-

burgh and Essinprton plants.

Roads Due To Buy
In view of the return of the railroads

to private operation on March 1 and the

probability that extensive purchasing of

rolling stock will be made, it is signifi-

cant that car manufacturing companies

are expending their facilities. Comment
has been made in these reports on the

buying done recently by the American

Car & Foundry Co. for its various plants.

Now the Midvale Steel & Ordnance Co.

has appropriated nearly $2,000,000 for

extension of its car shops at Johnstown,

Pa., and about $500,000 of this amount

has been expended for machinery, such

as forging presses, bolt and rivet ma-

chines, punches and shears and ma-

chine tools. The American Locomotive

Co. still has quite a lot of equipment to

buy for its various plants. The Amer-

ican Bridge Co. has recently bought

plate-working machinery for its Tren-

ton, N.J., plant, where steel for ships is

being fbaricated.

The Dominion Bridge Co., Montreal,

Que., has been seeking heavy tools, such

as planers, boring mills, etc., in this mar-

ket, and has made several large pur-

chases. It is reported here that its ap-

propriation for new or used equipment

is about $1,000,000.

The New York market has not been

extremely active since the first of the

year so far as large projects are concern-

ed, but the volume of business in small

orders is very satisfactory, and much in

excess of what has usually been expected

at this season. The Empire Cream Sep-

arator Co., Bloomfield, N. J., is about to

buy a list of tools to increase its output

of cow-milking machines and cream sep-

arators.

BELIEVES CONDITIONS ARE DUE TO
IMPROVE IN PITTSBURGH DISTRICT

SpccUl to CANADIAN MACHINERY.

PITTSBURGH, Jan. 15. — With pig

iron and steel so extremely scarce

the matter of production is the chief item
of interest in the trade. The indications

have become more favorable. Of parti-

cular importance is the showing made
by the compilation conducted by the "Iron

Age" of the production of pig iron month
by month. The report for December
shows that production in that month was
at a rate of 6*^ per cent, greater than
the rate during November, and the steel

works furnaces and merchant furnaces,

which are reported upon separately,

showed approximately the same propor-

tionate gain. The rate of production

January I, moreover, is shown to have
been about 6 per cent, greater than the

average rate during December, so that

the improvement is progressive. Nor
does the improvement stop there, for it

is well known that there was a very con-

siderable coke shortage even on January
1, and thus as this coke short-

age is gradually relieved produc-

tion will increase still farther.

On January 1 there were some fur-

naces banked from lack of coke. Others,

and quite a number, were running slack,

with their insufficient coke supplies,

rather than bank entirely. Still others

were idle, but merely awaiting a coke

supply in order to blow in Supplies of

coke have been increasing and it is

the common expectation that the supply
will be nearly, if not quite, normal before

the end of this month. As to the general

future no fears need be entertained, for

with the many by-product coke ovens
built in the past few years, nearly all

the old beehive ovens surviving, there

are more ovens than enough to make
coke for all the blast furnaces in exist-

ence. Prevailing coke prices are very
profitable, while the average of $11 ad-

vance in pig iron . in the past seven
months makes it that the furnaces coul3
offer still higher prices for coke if fur-
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ther temptation needed to be put in the

way of coke operators to make coke and

to get the labor necessary to do so.

The remarkably favorable nature of the

pig iron report is made apparent when
it is recalled that early in December, on

account of the acute fuel shortage, it is

common expectation that pig iron pro-

duction in the month would be at a lower

rate than in November, while instead of

6% per cent, increase is now shown. The
reason the furnaces did so well in the

face of a coke shortage was that during

November production was still being re-

stricted by the iron and steel strike.

Practically all of the strike had disap-

peared before the middle of December.

The item is of no consequence, but it may
be mentioned parenthetically that last

Thursday the strike committee met in

Pittsburgh and formally called the strike

off. Original strikers remaining would

be chiefly men whom the employers did

not wish to take back on account of na-

tionality, ignorance of the language or

disposition to make trouble rather than

do good work.
Another favorable indication as to steel

production in this quarter of the year is

that in the past ten days the valley steel

mills have been large buyers of heavy

melting steel scrap, for deliveries over

60 to 90 days, when movement in scrap

market just before the holidays had been

supposed by dealers to have represented

about all the scrap the mills felt they

would need for the quarter. Ap^a-entlv

their expectations as to labor and fuel

supplies have so improved that they

count >iDon larger output of stpel than

when the original plans wei-e la'd. The
buying sent the market up $1 to $2 a

ton, heavy meltine' steel being now quot-

able at $26 to $27, delivered Pittsburgh

and valley districts.

Holding Down Prices

As recounted in last report, on Decem-
ber 30, Chairman Gary of the Steel Cor-

poration made a public statement, in

which he reiterated the Steel Corpora-

tion's policy of holding down its steel

prices to the March 21 or Industrial

Board schedule, thus removing any doubt

as to whether the Steel Corporation

would abandon the policy at the end of

1919, for which year the price stabiliza-

tion program had originally been ar-

ranged.

Since then definite proof has been fur-

nished of the Steel Corporation prac-

tising what it preaches, in that the un-

filled tonnage statement made public last

Saturday shows 1,137,036 increase during

December., This represented approxi-

mately 87 per cent, of capacity for the

month, while shipments may be esti-

mated at 73 per cent, of capacity, so

that the bookings were 159 per cent, of

capacity. None of the corporation's

bookings were at above the March 21

prices, unless in the case of export busi-

ness, and export business does not as a

rule figure largely in the unfilled tonnage
statement. The statement shows that in

December the corporation subsidiaries

sold more than 2.000,000 tons of their

steel products. This is in striking con-
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trast with the action of some independent

producers who nominally adhere to the

March 21 prices, in that they have not

announced definite advances, but do not

sell at all. Many producers have been

selling at advanced prices, which have

been obtainable for early deliveries, but

the total of sales at advanced prices, in

point of tonnage, is very small by com-
parison with the Steel Corporation's sales

of more than 2,000,000 tons in a single

month at the stabilized prices.

With this situation obtaining, con-

sumers of steel who are greatly in need

of material will pay extra or premium
prices only for a short period ahead, as

they would be placed at a disadvantage

by comparison with their competitors

who secure their supplies from the Steel

Corporation.
Steel Production

Taking the steel industry as a whole,

the rate of production is now about 80

per cent, of capacity and the rate is in-

creasing steadily. There remains some
labor shortage, but the situation is im-

proving, while the men at work are be-

coming more accustomed to their jobs.

As the strike waned there was much
shifting of employment, and some new
men were taken in, so that many men
have had to be trained. Coke is still

scarce, but production is increasing at
both by-product and beehive ovens. Coke
is almost invariably scarce around holi-

day time, and usually becomes relatively
plentiful after the middle of January.
An illustration of this was furnished in

the winter of 1912-3, the average price
of spot furnace coke in December, 1912,
being $4, while January showed an aver-
age of $3.85 and February an average of
$2.60, representing a drop of 35 per cent.,

the open market conditions enabling the

price to reflect the improvement in sup-
plies.

Prospects now are that by March 1

the steel industry will be operating at
90 per cent, of capacity or better, where-
by there will be much more steel avail-

able than during the past four months.
A remarkable thing about this steel

market situation, when steel is so ex-
tremely scarce, is that the steel mills do
not have full order books bv anv means.
On an average they are not sold nearly

as far ahead as they usually are when
industries generally are so active. The
Steel Corporation is, of course,- sold

farthest ahead. Its unfilled tonnage,
Dec. 31, as just reported, was 8,265,-

366 tons, equal to its output in about 6%
months, running at capacity, but some
of the tonnage is for far-off deliveries,

against construction jobs, and in some
products the corporation still has a little

unsold output in the second quarter.

Then there are some large independents
that have been selling scarcely at all of

late, most of their present obligations

being tonnage deferred from 1919 by the

strike. One large interest would be prac-

tically out of orders by April 1 if it did

not sell between now and that date. Its

sales will be made in due course, chiefly

or wholly to regular customers, to whom
in many cases it has already made de-

finite promises. Then there are the mills

that have been charging premium prices,

and, of course, they could not sell very
far ahead at such prices, even if they
wanted to. If the railroads come into

the market there will be a moderate
amount of rolling space for them.

The Week's Events in Montreal Industry

Lome C. Webster, of Montreal, has

been appointed a Senator, to succeed the

late Sen? tor Landry, of the Stadacona

district. Senator Webster has had little

experience as an active politician, as he

has devoted most of his time to com-

mercial undertakings.

William Ross, general superintendent

of the Phoenix Bridge and Iron Works,

Montreal, died suddenly on the street

last Saturday, following an acute at-

tack of heart trouble. Mr. Ross was
returning from work when stricken. He
was nearly seventy years of age, and

had held the position of general super-

intendent of the Phoenix Works for the

past twenty-three years.

After several weeks of suppressed

anxiety as to the fate of the "Canadian

Spinner," the tension has been much re-

lieved by the latest report to the effect

that the vessel, with the ice-breaker

Montcalm as a relief .ship, will succeed

in clearing the ice this week and reach-

ing the port of Sydney. It is not thought

that any serious damage has been done

to the vessel.

The power plant and the machine shop
of the Record Foundry and Machine
Company at Moncton, N.B., was de-

stroyed by fire last week. The stove

plant was not damaged, but about 100

men will be out of work until a new
engine can be installed. The fir«

originated from an explosion of an oil

tank, in which .springs were being

hardened. The loss will be over $60,-

000.

eluded to establish a direct service be-
tween Canada and Brazil.

Intensified operations in the Cape
Breton coal regions of the Dominion

Steel Corporation has resulted in thsi

mining of increased quantities of coal.

Official statements gives the production

for the month of December .as 312,891

tons, an increase of over 40,000 tons

ove^r the corresponding month a year

ago. Officials of the company state

that every facility is being provided to

bring the mines up to maximum capa-

city.

In connection with the American As-
sociation of Port Authorities, it is in-

teresting to note that a change has

been made in the way of news distribu-

tion in the monthly bulletin that has re-

cently been issued from the office of

the secretary, M. P. Fennell. Formerly,

the issuing of the bulletin was an an-

nual affair, so that the new departure

will provide current news to the mem-
bers within a more reasonable period.

City and Board of Trade officials of

St. John, N.B., have decided to memori-

alize the Federal Government to com-

mence early opera.tions in the develop-

ment of improvements and extensions

to the port, to take care of the rapidly

increasing trade to this country. In ad-

dition to breakwater extensions and in-

creased accommodation as to ship berths

and grain elevators, the installation of

a wireless station came into discussion

and this will probably be included in

the program submitted.

That the Canadian Government Mer-

chant Marine is losing no opportunity to

develop new trade routes is shown in the

arrangement that has just been con-

At the annual meeting of the Do-
minion Marine Association held last

week at the Windsor Hotel, Montreal,
the Hon. C. C. Ballantyne briefly re-

viewed the activities and achievements
of the C.G.M.M. After dwelling on the

accomplishments of Canadian yards in

the construction of freight vessels, the
Minister stated that the department
liad under consideration the building of

several passenger ships for operation

by the Government service. If the pro-

posal is adopted, these vessels will be
built in Canadian yards and with Can-
adian material, as far as possible. In

addition, it was intimated that this de-

parture might be followed by the con-

struction of naval vessels if a naval

policy is decided on.

The Marconi Wireless Company of

Canada, Limited, has recently formed
a subsidiary company known as Scien-

tific Experimenter, Limited, for the

manufacture of a product closely asso-

ciated to their present activities. This

work will be in the character of what
might be classed as amateur and ex-

perimental telegraph and telephone ap-

paratus, and other lines of practical

toys distinctly different from the com-
mercial appliances now being made by
the parent company. The Marconi fac-

tory will be utilized for the manufac-
ture of the new product, and branches

will be established in the leading Can-

adian cities for the sale and distribu-

tion of the amateur apparatus.
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SELECTED MARKET QUOTATIONS
R.m.r a record of prices current on raw and finished material entering

.?rfK! ^nufactie of mechanical and general engmeermg products.
into the manufacture

PIG IRON
Grey forge. Pittsburgh. ....... .-^SS 00

Lake Superior, charcoal, Chicago 38 40

Standard low phos.. Philadelphja
^^ ^

Bessemer, Pittsburgh 35 00

Basic, Valley furnace 30 ou

I^^.2S^^o 2.75% $37.00 to |40.00

IRON AND STEEL
Per lb. to Large Buyers Ccnte

Iron bars, base, Toronto * 4
j^

Steel bars, base, Toronto 4 76

Steel bars, 2 in. to 4 in. base. .
. . 6 00

Steel bars, 4 in. and larger base 6 50

Iron bars, base, Montreal 4

Steel bars, base, Montreal 4

79 57 99 74

4
6

11
5

25
25
75
00
00
50

8 00

25
50
00
00

36
66
46

Reinforcing bars, base

Steel hoops
Norway iron • • •

Tire steel

Spring steel • • •• •

Band steel. No. 10 gauge and 3-16

in. base ^
Chequered floor plate, 3-16 m.... 7

Chequered floor plate, % in 7

SUybolt iron • • »

Beasemer rails, heavy, at mill •

Steel bars, Pittsburgh 2

Tank plates, Pittsburgh 2

Structural shapes, Pittsburgh 2

Steel hoops, Pittsburgh 8 06

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 62

Structural shapes « 72

Ptates 890
Small shapes under 8' 8 6^

FREIGHT RATES
Per 100 Poun*.
C.L. L.CL.

Pittsburgh to Following Points

Montreal 33 46

St. John, N.B. IIVb 55

Halifax 49 64%
Toronto 27 89

Ouelph 27 39

London 27 89

Windsor 27 89

Winnipeg 89^ iBo

METALS
GroM.

Lake copper $25 00 $24 00

Electro copper 24 00 24 00

Castings, copper 24 00 24 00

Tin 65 00 60 00

Spelter 11 50 10 75

Lead 9 50 8 75

Antimony ...ij..< H 50 10 50

Ahiminum 33 00 86 00

Prices per 100 Bm.
PLATES

Montreal Toronto

Plates, V4 up $ 5 00 $ 5 00

Plates, 3-16 fai 5 25 6 26
Price List No. 88
WROUGHT PIPES
SUndard Bottweld

%
%
%

1
1^
1V4
2
2H
'S

in.

in.

in.

in.

in.

fai. • •«« •« • •

6 00
4 68
4 68
6 21
7 82
U 66

2

2Vi
3
31%
4
4%
5
6
7
SL
8
9
lOL
10

In. :..-.. IB 64
in 18 70
fn. » 16
in. 40 87

In. 62 79

in 67 16

Standard Lapweld
in 38 81

in 42 12

in 55 08

in 69 00
81 75

93
1 08
1 40
1 83
1 93
2 22
2 66
2 46
3 17

m.
in.

in.

in.

in.

in.

in.

in.

in.

in.

35 34
52 36
68 47
86 94
103 00

18
37
78
32
44
81
36
12
02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,

Hamilton, London, Montreal, Toronto,

Welland.

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES

4" and under, 60%.
4%" and larger 50%.
4" and under, running thread,

Standard couplings, 4 and u—
4%" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying

8 00
6 81
6 81
7 78
9 96
14 71
19 90
28 76
82 01
61 19
66 94
84 18

30%.
and under, 40%,

Prices.

Per 100 Pounds.
Montreal Toronto

Copper, light $14 00

Copper, crucible 17 00

Copper, heavy 17 00

Copper wire 17 00

No. 1 machine composi-

tion 15 25

New brass cuttings 11 00

Red brass cuttings 14 00

Yellow brass turnings.. 8 00

Light brass 6 25

Medium brass 7 25

Scrap zinc 6 00

Heavy lead 5 00

Tea lead 3 76

Aluminum 18 00
Per Ton

Heavy melting steel 15 00

Boiler plate 15 00

Axles (wrought iron).. 25 00

Rails (scrap) 16 00

Malleable scrap 25 00

No. 1 machine cast iron. 24 00

Pipe, wrought 10 00

Car wheels 22 00

Steel Axles 21 00

Mach. shop turnings ... 9 00

Stove plate 22 00

Cast boring 10 00

13 75
17 00
17 00
17 00-

16 00
10 75
14 75
9 00
7 00
7 75
6 00
6 00
3 60
18 00
Gross

16 00
11 00
20 00
16 00
20 00
25 00
9 00

20 00
20
11

21
11

00
00
00
00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %" and less 15

Carriage bolts, 7-16 and up Net

Coach and lag screws 30

Stove bolts 50

Wrought washers 60

Elevator bolts 5
Machine bolts, 7-16 and over 10

Machine bolts, %" and less .20

Blank bolts 25

Bolt ends W
Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, o. and fil. hd., steel 10

25

Machine screws, fl. and rd'. hd.,

brass V W,\.a'
''**

Machine screws, o. and fil- hd.,

brass net

Nuts, square blank add $1.50

Nuts, square, tapped add 1 7&

Nuts, hex., blank add 1 75

Nuts, hex., tapped add .2 00

Copper rivets and burrs, list less 15

Burrs only, list plus 25

Iron rivets and burrs 40 and 6

Boiler rivets, base %" and larger $8 60

Structural rivets, as above 8 40

Wood screws, 0. & R., bright 75

Wood screws, flat, bright 77%
Wood screws, flat, brass 56

Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60

Wood screws, O. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent.

Set screws 40

Sq. and Hex. Head Cap Screws. .

.

35

Rd. and Fil. Head Cap Screws.. 5

Flat But. Hd. Cap Screw* .

.

10

Fin. and Semi-fin. nuts up to 1 in. 35

Fin. and Sesmi-^n. nuts, over 1 in.,

up to 1% in

Fin. and Semi-fin. nuts over 1%
in., up to 2 in 10

Studs 15

Taper pins 40

Coupling bolts Net
Planer head bolts, without fillet,

list 10

Planer head bolts, with fillet, list

plus 10 and net

Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net

Hollow set screws net

Collar screws list plus 20, 80
Thumb screws 40

Thumb nuts 76

Patch bolts add 20
Cold pressed nuts to 1% in., .add |1 00

Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per firro«8 ton

Bessemer billets $43 00

Open-hearth billets 43 00

O.H. sheet bars 46 00

Forging billets 56 00

Wire rods 55 00

Government prices.

F.O.B. Pittsburgh. •

NAILS AND SPIKES
Wire nails $4 95

Cut nails 5 00

Miscellaneous wire nails 60%
Spikes, % in. and larger $7 60

Spikes, % and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10%
Packing, square braided 38
Packing,. No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 32
British Manila rope 26
New Zealand hemp 26
Transmission rope, Manila .... 43
Cotton rope, %-in. and up 80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net



GnadianMachinery
AND

Manufacturing News
Volume XXIII. No. 4. January 22, 1920

Further Examples of Jig and Fixture Work
The Concluding Portion of Article Describing Various Type Fix-
tures Used in Milling Machine Construction. We Find Herein
That a Very Simple Fixture is Often the Solution to Our Inter-

changeable Problem

By J. H. MOORE, Associate Editor, Canadian Machinery

IN the first portion of this article

we described and illustrated six

simple jigs used in the manufacture
of certain portions of a well-known mill-

ing miachine. Iin this, the second and
last portion of the article, we will con-
sider other six fixtures used in the mak-
ing of these machines.

The first to be considered is the wonm
l)Ox jig shown at Fig. 1. This is a fix-

ture of the box type, as can be readily

noticed. The worm box is also clearly

seen restincr on the top of jig. To load
the work in the fixture, the plates A and
B arc first removed. The gear box is

pilaced in jig bottom down until it hJts

the screw C. The plates ara now placed

in position. The work is next adjusted
by set screws until it comes up to posi-

tive stop. The screw C is next tighten- „„ . _
1 jv,- u 1. iij ii. 11 PIG- 3—JTG FX)R DRTLLI^PG THE OVERARTVIed, wihich hoMs th? work srecurely •. ^ mi^ uvaitaiKM.

ii^^^ ^ ^^^^^^^^^^^^^^^B

f^^^^SS^'': -Z-'f

' J

!^^^;J

/^' ",
i "^:.^''¥^-Wnsm^aiit.

FFG. 1—BOX TYIPE OF .IIG FOR DRILLING THE WORM BOX.

against the plates A and B, after which
the work is drilled. Six holes are drill-
ed in this operation, these being clearly
noted on the photograiph.

Gear Lever Jig.

The next fixture is that shown at Fig.
2. The iprice illustrated at A represents
tihe work wibich is known as the gear
feed box change lever. This is a steel
casting, for considerable strains are
exerted on this piece while in actual use.
Before being ready for this operation,
the hole B is finislied. The work is now
placed in the jig in the following manner:
The hole B goes over the (Stwl €, while
the portion D rests agadrast the stop E,
and is tigihtened up against the stoT by
the set screw F. First, a hole is drilled
at G, then the jig is turned end for end,
and a hole drilled at H. The fixture is
now (placed on its side, and the twyj holes
drilled through the bushings J and K.
In this way four holes are drilled at the
one set up. An essential point to watch
in a jig of this nature is the importance
of having all restimg surfaces planed per-
fectly true and at right angles to each
other.

Overarm Jig.

At Fig. 3, we illustrate a jig for drill-
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FIG. 2—A SIMPLE BUT EFFIOIENT GEAK LEVER JIG.

ing five holes in the 'overarm steady resit.

The idea is very simple. A plug of simi-

lar diajneter to that of the overarm fits

into the finished hole A, while the lug
B, with its adjustable stop C, hits up
against the boss D. .A set screw on the

other side tightens up the complete fix-

ture. Five holes are now dTilled, four
to accommodate the brace, and one to

suit the arbor. The remaining details of

the fixture are so self-apparent that wo
leave the reader to study the photograph
at his leisure.

Fig. 4 illustrates a double purpose fix-

ture of almost ridiculous simplicity. So
snnple, in fact, that we hesitated illus-

trating it, yet it accomplishes its pairpose

—K) why not?
First, it 'is used for drilHng the s>prinar

pin hole in the face gear, as shown at A.

A plun/ger of proper diameter fits tihe

bore of the gear and in this way center-

ing the jig, as the distance from, the

center of this plunger to the center of

either bashing is tihe correct radius

necessary.

Tlie bore of the step cone pulley, B, is

of similar size to that in the face gear,

therefore the same jig is used. In the
operation on the pulley the foar holes

are drilled; drilling two holes at a time.

In both tihese cases, the jig is held se-

curely by means of a loni? bolt with
washer and nut.

Two Other Examples.

The next iHustration, Fig. 5, depicts

two other drilling jigs.

At A is shown the fixture for drilling

the gear guard which goes at the end of
miller table. At this operatjon, it is only
desirable to drill the hole B. To accom-
plish this, a pin of proper diameter is

placed into the already finished hole C,
which, of course, centres the jig as far
as this hole is concerned. Tne other end

is centered by means of adjustable set

screws, illustrated on photogra/ph.

The other jig: shown at D represents

the fixture used to drill tilie change gear

handle bracket. On thiis operation the

piece is placed over the stud E and pulled

up to place by means of fhe nut shown.
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Adjustimient is also obtained from the set

screw f . The remainder of the jig is

so self-apparent that we make no further
oominient. . ,>

Dividing Head Jig.

A very important portion to any
miller is that of the dividing head. For
this reason, the drilling of the head must
be watched with care. In the illustration

shown t)he head has passed through the
operation of drilling the three holes in
its side A, B and C. The head is placed

in a diiiplicate base D similar to that
used on all dividing heads Which passes
through the plant. In this way they are
assured of accurate results. The base
in turn has a groove in it, which slides

on the tongue E. This groove is alSo a
duiplicate of the size used on the miller

table. The complete arrangement is slid

into the jig proper, until it hits up
against the stop F. The bolt G, and
another similar bolt at the other end (but
not seen on the photo) is tightened into

place, holding everything securely. The
jig is now turned up and rests on the
faces H and J, which are, of course, ma-
chined at right angles to the other face.

The one bushing is interchangeaiWe for
all the holes drilled.

While none of the fixtures illustrated

have been of the cosTiplex variety, they
have delivered the goods, which is what
counts when all is said and done. Of
course,, in some cases, work, owing to its

complex nature, demands a more compli-

cated jig, ibut where the piece is of a
simtple type similar to the example
shown, there is no necessity of expending-
more money than is absolutely necessary

i y&BHiP
i^^H

1
pEJfl

FIG. 4—A DOUBLE PURPOSE SIMPLE JIG.

HG. S~TWO DIFFERENT JIGS OF SIMPLE DESIGN.
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on tflie fixture. In a later, article we shall
illustrate same other ji^is of a more com-
plex nature.
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CHANGES AT CHAPMAN CO.

A
DEVELOPMENT and change of

considerable importance has taken
place at the Chaoman Double Ball

Bearing Co., Ltd., Toronto, Canada. As
readers of CANADIAN MACHINERY
are no doubt already acquainted with
the well-known line of ball bearing
equipment turned out by this firm, we
will make no comment on their existing
lines, but will first discuss the new
position attained by Frank H. Lennox,
who formerly had charge of the sales
department of this concern.

Mr. Lennox has now been appointed
assistant manager, with special duties,
which will be explained in detail later
on in the announcement.

Previous to coming to Toronto as
sales manager for the parent company,
Mr. Lennox was assistant sales man-
ager at the United States company,
whose plant is situated at Buffalo. He
first entered their employ as mechani-
cal engineer, afterwards becoming road
engineer, and then sales engineer. Ha
also attended Michigan University,

studying engineering in its various
phases. He spent a few years with
some of the largest manufacturers of
ball bearings in the United States. His
one source of information and conversa-

FRANK H. LENNOX.

tion, which never fails, is that of ball

bearings, with their proper application.

Service That Will Be Service

Speaking of the proper application

and installation of ball bearings brings

us to the second position of our story.

It is the intention of this company to

create a service in attending to cus-

tomers' requirements that will have no
equal.

In speaking of this service, Mr. Len-

FIG. 6—THE DRILLING JIG FOR DIVIDING HEAD.

nox mentioned that what they were par-
ticularly anxious to accomplish was this:
"To let every manufacturer know of the
service, and to have them realize that it

was open to them without any obliga-
tion on their part."

"In what manner do you propose to
supply this information?" we asked.
"By answering any enquiry pertain-

ing to ball bearing installation. You
know," continued Mr. Lennox, "in all

respect to the average draftsman or de-
signer, they know very little about the
proper installation of ball bearing
equipment. The subject is a very difficult

one, combining various formulae with
which only ball bearing manufacturers
are conversant. For this reason the
proper size of bearing is not actually

figured out, but guessed at. Such a
condition does not produce maximum
efficiency, but far from it.

"Then, again, the subject of proper
protection against dust is seldom con-

sidered as it should be, and as anyone
can understand, this is a most important
point, for without the proper protection,

the bearing cannot deliver the best re-

sults,

"We have often found the following

condition to exist: A manufacturer de-

cides to install a ball bearing installa-

tion in some portion of his product. His
designer goes to work, drafts up his

idea of what the installation sh6uld be,

and sends us the result, with a request

to state cost of such an installation.

"As a general rule, we are forced to

reply that the design, as shown, is not

what it should be, submitting to the

firm a new layout at a reduced cost to

the manufacturer.

"The unfortunate part, however, is

this, that the firm concerned may have,

in the meantime, proceeded with their
pattern changes, thus necessitating a
further change to our corrected design.
This condition holds good in practically
all the proposed layouts sent in for our
approval.

"It is such a state of affairs that we
hope and intend to overcome. Our
trained staff of expert designers allow
us to feel assured that such a condi-
tion can be stamped out, if, in turn, we
receive co-oneratien from the various
manufacturers."

A New Line

In addition to this service, the firm
spoken of are now handling two new
lines of annular ball bearings. These
new types are known respectively as the
Schatz Universal, and the Schatz Com-
mercial.

The former bearing has as its fea-

ture a three-area contact, which abso-
lutely ensures against any binding
strain. This type of bearing is supplied
in light, medium and heavy series, and
in millimeter sizes.

The second style handled is that of
the commercial desig^i. Two types, A
and B, are made, the style A not being
ground, while the type B is ground in

the bore, outside diameter, and ball

tracks. These two commercial types are
supplied in English sizes only.

Each type has its own particular use,

and to those interested we can only add
that catalogues can be secured by re-

quest, which illustrate these lines fully,

going into the mechanical details.

Taken in its entirety, this announce-
ment of new appointment, new lines, and
added service is one that should interest

every manufacturer contemplating the
use of ball bearing equipment.
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The Generating Process of Producing Gears*
It is Questionable if the Average Mechanic Understands Thor-

oughly the Fellows Principle of Gear Cutting. This Article

Covers the Subject in an Able Manner, Discussing Different Styles

of Work Accomplished

ALL surfaces produced mechanical-

ly are either formed or generated.

The simplest generating operat-

ing operation is that of a planer, which
produces a plane or flat surface by ineans

of the point of the planing tool. Another
arimple generating operation iis the pro-

duction of a cyjlnder by traversing: the

FIG. l-TWO CUTTERS AS DESCRIBED
IN TEXT.

point of a lathe tool in a straight line

whae the surface beinsr produced is ro-
tated on its axis.

j

The simpiti,!: lorming operation is th(>

production of a plane or flat surface by
usdnK a broad millinsr cutter. J:t is ob-
vious that any errors in either the form
or the setting of a formed milling cutter
wll result in similar errors in the sur-
face produced.
The generating process of producing a

true surface of any definite kind offers
fewer chance? f<»r error than the forming
process. In gear cutting both the form-

CLEARANCE ANGLE

FRONT VIEW SECTION X-X

TIG. 2.- SHOWING THE PRINCrPLE OF THE
CUTTER GRINDERS.

ingr and generating processes are used.
Since the ciitters used in cutting gears

can oiJy reproduce in the finished work
their own accuracy, it may be of interest

•From "Msebin* Tool Review."

to note how the cutters for each process
are made.
The shape of the formed milling cutter

:& dependent upon the methods employ-
ed in making the template. These are

generally hand and eye methods, requir-

ing superlative sikill even to approach ac-

curacy. Then aigaiin errors due to

hardening cannot be avoided, no matter
how carefully that operation is iperform-

ed. In the end the formed miTliing cutter

when ready for use must naturally be
inaociurate.

On the other hand the cutter as used
en the Fe;lav,"s gear si'iaiper is itself a
generated gear. It is first roughed out
and then hardened. In Fig. 1 the left

'Hand cutter has been hardened, but the

tooth outliincs are only roughed out while
the right hand cutter has been finished.

The invoiliute tooth oiiltHnes are generated
on the cutter by grinding after harden-
ing. Thus any errors can be rectified,

prodiuoinig a very accurate cutter.

FIGS. 3 AND 4.—SHOWING EITHER GiUNDING
IN ROLLING CONTACT WITH WHEEL.

In grinding the tooth ouitlines advan-
tage is taken of the flact that the flanks
of an involute rack tooth are straiight.

As every gear will mesih correctly with
a rack of the same pitch, it follows that
every gear that meshes with ibs rack cor-
rectly will run correctly with ea<^h other.
It is therefore possiible to replace one of
the flat faces of the imaginary rack with
the flat face of the grinding wheel (D).
Tliis, in conjunction with the rolling mo-
tion of the blank, will cause the wheel
to grind a- true involute curve on the face
of the teeth.

The 'princiilple of the cutter grinder is

sihown in Fig. 2. The grinder (A) is of
the same diameter as the pitch of the
'-utter, and roMs on the plane surface
(B). It is constrained to roll on that
rurface without slipping by the action of
taippts (F), which control this rolling mo-
tion. The cutter (C) is mounted on the
end of the ispindle (G), which is solirl

^^•nth cylinder (A). As the cylinder is

rolled up and do\vn the plane the cutter,
hy means of the tapes on the cylinder, i.-i

caused to roll in exactly the same way as

riG. 5.

a gear in mesh with an imiaginary rack
(E) shown by dotted line.

Fig. 3 shows the cutter just rolling in-

to contatt with the wheel. At Fig. 4 it

is nearly at the end of its rolling motion
ready to return. By means of special in-

struments the gear shaper cutter is

measured for tooth thickniess and tooth
sipace at the pitch line of every tooth
and space on every cutter made. The
measurements are indl'cated by a 10 to
1 multiplying lever bearing on the con-
tact point of a dial microimeber gauge,
which gives readings directly to .0001 oif

an inah; the error from one tooth to an-
olther must ibe well within .0004 before it

is passed.

The pr'nei'ple of operation of the Fel-
loavis gear siha.per is similar to the action
of two gears in mesh; one gear, the
cutter, is provided with teeth, which are
relieved to facilitate clotting and to pro-
vide for sharroendntg without change of

FIG. G.
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FIG. 7.

form, and the other is the gear blank to

be cut.

Fig. 5 shows a metal gear rolling with
a blank made of some plastic material,
such as wax. When rolled together, as if

they were a pair of gears in mesh, the
generating gear will mould teeth on the
plastic blank of proper shape to engage
it. If the teeth of the metal gear are
properly designed they will generate cor-
rect tooth outlines for a 12-tooth blank,
for rack or for any number of teeth up-
wards, all of which wi'il run properly
with the igenerating gear or with each
other.

Pig. 6 sihows the scheme aipplied to the
cutting of metal gears. The generating
gear is made of hardened steel sharpened
to a cutting edge all round its profile.

The cutter is held on the cutter spindle

mounted in the ram, and is given a reci-

procating motion • sim;ilar to that of a
crank shaiper.

At the same ti'me the work and cutter
are connected by gearing so that they
slowly rotate together. The work blanks
are mwinted on an arfbor held in the table
or apron of the machine which is fitted

with a relievintg arrangement for with-
drawing the work from the cutter at the

return stioke of the latter.

Fi:;. 7 shows an ilkistration of the No.
6 Fellows gear shaper. The apron on
which the work is mounted can 'be swung
clear of the machine in order to facilitate

ITC. 9.

setting uip. Two independent motions
are provided for the feed of the cutter,

the depth feed by which the saddle carry-
ing the cutter is fed into the blank, and
the rotary feed by which the cutter and
b'ank are slowly rotated in unison. The
rotary feed of the cutter is effected

through change gears to 'preserve the
correct relation between the number of

teeth in- the cutter and the nuimber of

teeth in the gear to be cut. A special

chart gives the correct change of wheels
to use.

In comimencdng to cut a gear it is

usual to engage the depth feed first, the

cutter being allowed to feed in three-

quarters of the depth before the rotary

feed is engaged. When specially ac-

curate gears are being produced in large

quantities it is more economical to use

one or nuore igear shapers for roughing
and another battery for fini^ing. In this

way the caiitter is not called upon to taike

i-oughing and finishi'nio: cutSi, and so the

finifhiing cubter which takes only a lig'ht

cut will last much loniajer and produce
better work.

Helical Gears

Sipur gears with helical teeth are 'grad-

ually suipersedinig straight tooth gears

where quietness of action is important.

The reason for this is that in helical

gears the tooth contact is progressiive.

It is made first at one end of a pair of .

teeth, then a little further from the end.

and ISO on progressively until the end of

the tooth is reached. By this time an-

other pair of teeth will be in contact at

the front end.

The Fellows Company have designed a
machine for cutting the teeth of helical

spur gears, both internal and external.

It is similar in principle to the straight

spur machine, with the exception that
the cutter and cutter slide are given a
sipiral motion bo correspond to the helix

angle of the cutter. The substitution of

rOMWW, TAHOENT

INTERNAL DEAR
»OT«TH.'A^'TC«

STUB TOOTM

FIG. 10. FIG. 13.
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a helical in place of tihe straight Kuide

to the oittter spir.dle, as shown in Fig. 9,

produces this motion.

The gnide shown in Fig. 10 is a Iblook

of cast iron, and is generated by means

of special machinery to exactly the same

angle as the lead angle of tihe gears

to be cut THie mating guide, also shown

in Fig. M), is fixed in a large hub,

wiiich forms part of the uq>per index

wheel. The guide in the hub is split and

provided wth emdwise adjustment to

take up any wear.

By means of Ohe apeciail machinery

use«l any number of guides can be gen-

erated, enabling igears of exact inter-

cJhaageaibiBty to be produced in large

qoontities.

The guides are quioMy changed; ten to

fifteen minutes only being necessary to

cliai^>e from one helix angile to another

or from left to right hand gears.

Pig. 12 shows a helical machine cut-

ting the driving gear of a Briti^ electric

tniok.

Internal Geara.

The cutting of an interna;!' gear prior

to the advent of the Fellows machine,

presented a diflknillt pwiposition and was,

aa a rule, aiccompHrfied by make-shift

means. The cutting of an internal gear

on the Fellows gear Bhaper does not dif-

fer materially from that of cutting an ex-

ternal gear, the only difference being

that an inrtermediate gear must be in-

verted in the train oif dhange gears so

• as to keep Mye cnltter and woi^k rotating

as two gears in mesh.

It will be reaVzed that w^Jen cutting

external gears the work and cutter ro-

tate in opposite direction to each other,

whereas on internal gears the work and

cultter must rotate in the sajme direction.

F^g. 13 illustrates this. An intermediate

gear is therefore put between the gear

on the wx>rm shaft and the pitch gear

(see Fig. 14). Otherwfise the selecting

and setting of the change gears is ac-

complished in the same manner as for

external gears.

In cutting intern^ gears it is neoes-
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Eary to provide a groove ait least 3-32 in.

wide for the cutter to run into at the end

of its stroke. This is to provide for the

excess stroke of the cutter and for chip

room.
Comipaotnesis of design and efficient

tooth action respresent two of the most

imiportant advanteiges that the internal

gear possesses over the external gear.

These two advantages make the internal

gesT particularly aipplicable to speed-

reducing mechani'sms. Within the past

few years the initemal g"ear drive has

been applied with suiecess to trucks and

other heavy commercial vehicles, trac-

tors, etc. This form of drive is highly

efficient, and forms a very convenient and

satisfactory means of transmitting

power. Fig. 15 Shows a phantom view

of a popular type of internal igear drive

axle as applied to trucks.

Internal gears igive a highly efficient

result when laipplied to reduction

mechaniisim. An example of this tyipe of

gear is shown in Fig. 1'6, which illus-

trates Vhat is known as the Turbo re-

duiotion gear. These reduction ge'ars are

made in various capacities, and are cap-

ahle of transmitting power under dif-

ferent conditions. The particular ratio

sihown is for a 500 h.p. Turbo gear tur-

bine drive, having a reduction of 7 to 1.

The internal gear, as sihown in Foig. 17.

is applied to a disc clutch. The external

memiber of this dutch is an internal

gear, and sliding in this is a series of

diiscs. These dtecs are keipt in contaictt

by means oif a stiff siorimg, and as their

faces are provided \\-ith a form of brake

lining a very satisfactory drive is secur-

ed. As soon as the tension of the sipring

is overcome the discs are separated and

the clutch dvsengages. When used in

this oonnecttion the internal gear is

simrolv u'sed as a multinle soTine. This is

clearly iMiusitrated' in Fiig. 18 where a de-

tail view is shown of the internal igear

memiber of a disc clutch.

Irregular Shapes.

At first sight the production of irre-

gular shapes, sudh as gas engine and

FIG. 15.
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other ciamis, wouHd aippear to ibe toeywid
the scope of the Fellows gear ahiaiper.

As a matter of fact, Ihowever, the ma-
chine will produce a more accurate cam
than can ibe obtained iby any other known
method. The cutters have to be special-
ly made to the required shape depending
upon the cam.
The foregoing description of the gear

shaper and the character of the -work it

is adapted to ihandle will illustrate the
almost universial' application of this ma-
chine. New uses are ibeinig found for
the g-dar sha.per every day, and for the
informatik>n of the designer and manu-
faxaturer a lisit of some of the work the
gear shaper is now handlinig on a com-
mercial basis lis appended.
Spur Gears, extermal and internal,

within the capacity of the miachine. Ex-

ternal, pitdh diia. 35 in., face width 51 in.,

,pitch 4 D.P. Internal, pitclh dia. 26 in.,

face width 3 in., ipdtch 4 DJ*. Spur,
cluster and shoulder gears.

Helical Gears, exitemal and internal

within the capacity of the machine. Ex-
ternal, pitch dia. 26 in., face width 5 in.,

pitch 5/7 situlb. Internal, pitch dia.

26 in., face width 3 in., jwtch 5/7 stub.

Helical, clluster, shwulder and double
helical gears.

Herring-bone Gears. Chain sprockets.

Ra'tchets, internal and external. Cams
of all shapes both internal and external

within the capacity of the machine.
Geneva stop cams. Splined shafts and
keys not exceeding 5 in. long. Grad-
uatinigt, and dividing.

FIG. 16. FIG. 17

PYROPHORIC IGNITION
One of the minor changes brought

about by the war is the increased use

made of pyrophoric ignition devices,

which are, after all, merely a modern
form of the old flint and steel and tinder

tox. Where flint was used the sparks
obtained were weak and uncertain and
a good deal of practice was required be-

fore the tinder could be ignited with
certainty. It was not long before it was
found that various forms of pyrites,

struck by steel, gave off sparks of great-
er heat and larger size, and had it not
T)een for the discovery of the mineral
cerite, there is no doubt that the use of

pyrites would have been still further

developed.

The spark-giving properties of cerite,

when first discovered, seemed likely to

prove of little commercial value, as there

was a difficulty in producing the sub-

stance in sufficient quantities. A Ger-
man scientist, Muthmann, gave a good
deal of attention to the subject and de-

"vised, with the aid of his students, a

method by which cerite could be produc-

«d by the aid of fusion and electrolysis.

Another German, Auer, whose name is

chiefly known in connection with the gas
mantle, availed himself of the discover-

ies of his predecessor, but even he did

•not realize the commercial importance

of the discovery. He took out a patent

covering the use of alloys of cerite with

heavier metals, and this had the effect

of checking the investigation of others

in the mineral and its properties. An
Austrian, in Vienna, disregarded the

Auer patent, and having become possess-

ed in some way of a specimen of the

Auer alloy, devised a pocket kindling ap-

paratus, in cartridge form, in which a

piece of steel, suitably notched, was
made to rub against a piece of cerite

alloy, by pressure, and give off sparks

which were caught on a piece of charred

rag which could be used for lighting

pipes or cigarettes. Hearing of this,

Auer took steps to safeguard and devel-

op his discovery and ultimately sold his

German patent to a Cologne company,
who paid a sum equivalent to £'30,000.

The Austrian inventor also began the

ERRATUM

A regrettable typographical er-

ror occurred in the Dec. 4th issue

of CANADIAN MACHINERY in

connection with the leading article

on the Greaves-Etchells electric

furnace. On page 547, third col-

umn, the statement is made that

"During this time 220 heats were
run off. This statement is erron-

eous, and should read: "During
this time 2,200 heats were run off."

development of his cartridge lighter in a

commercial form, and there was subse-
quently a keen competition between the
German and Austrian houses, and the
ultimate outcome was an attack on the
validity of the Auer patents. At that
date it was known that Auer had made
several errors in connection with his

gas mantle patents, and whether this in-

fluenced the decision or not, the Patent
Office annulled the second Auer patent.

Auer had stated that the pure metal,

cerite, did not possess pyrophoric prop-
erties and although he subsequently al-

tered his opinion on the matter, it was
decided that his patent only related to

.illoys which contained 30 per cent, and
over of heavy metals. According to Dr.

Bohm, another German scientist, the use
of light metals as alloys suitable for use
with cerite was not mentioned in the

Auer patents, although a manufacturing
firm, Kunheim & Co., had specified these.

As a result of several objections their

patent was also annulled, and as a result

there is to-dav no monopoly in pyro-

phoric materials. According to him there

is a third possibilitv of producing pyro-

phoric substances, illustrated in the so-

called liUcium patent. The efforts of

ICrieger to produce pyrophoric alloys

containing no cerite have so far only

led to the discovery and use of materials
which only give out satisfactory sparks
under certain restricted conditions.
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The Use of Vee Blocks in the Machine Shop*

While Vee Blocks Are Used in Many Ways in the Machine Tool

Industry, it is an Open Question if Their Value as an Accurate

Means of Lining Up Work is Appreciated and Understood

By JOSEPH HORNER

GENERALLY all cylindrical arti-

cles that are not held in spec-

ial fixtures are attached to mla-

c4iine tab".« sxhile supported in vee-

blocks. They are seldom put in semii-

cipcular seatings, because these will only

take onv exact diarndter, wihile a vee

will aoconunodbte diameters that vary by

from half-inch to an insh, dependent on

the depth of the vees. These s^lstaan

the cyMndrical arttjclies centrally, they

pirevent them from roKing about, and

they also maintain them at a umform
faei^t ftx>m the table. The vees pro-

vide the support; the clamping is done

in various ways, differing with cir-

cumstances. The cylindrical pieces held

are mostly shafts and spindles that ihave

key-grooves cut in them oi- facets tool-

ed. But a considerable volume of work
of a different character is held for tool-

ing of other kinds, for whSch the shaft

located in the vers is not the part oper-

ated on, but an intermediary, to carry

the worl: to be planed, milled, etc.

Brackets and articles of many kindis

B~Z5~H

FTG. I.

th*t h»v« 1>ored bosses have shafts thrust
ttanHlg)! their bored bok», and the shafts
an Isid in itiie veas end, being clamiied

Trom "HBidmr* Trade JoariMl,"

down and the bracket also being suit-

ably secured, its foot or the other portion

to be faced is dealt with. Tha advan-

tage gained is that the machined face oc-

cupies its correct relation to the bored

hole, and it ds more likely to be accur-

ate than if it were fa.eed first and the

hole bored subsequently.

These very esisemtial blocks occur in

a gwjd many varieties. The plainest

kinds are repirssiented by the typical

form in Fig. 1, A. The block ils madie

in forged iron or s'teel in the smallest

sizes, in cast iiron in the larger, amd

lightened out as sihoiw:n in the largest.

It is simnly laid upon the taible, in many
oaiS'es without any torignie to guide 'it in

the tee-groove. The work is veir>' com-

morly c'lamped m the manner s^own, but

only necessarily so When a key groove

or a f-eet has to Iba tooled along the

wihole lemgtfh of the sihiaft, to permit of

which the clamp'ing plates must be kept

clear of the tooH. The albuttinig ends of

the olamps are made convex, and if the

shaft is polished it is vKtl to insert a bit

of packing, of card or soft metal sheet,

to prevcTit it from becomirjg marked by

the C''amips. These ctaimipis and itheir pack-

ings are those used for general service

on machine taibles. The bolts that se-

cure the clamps also hold the vee-blocks

down.
When the toolinig to be done is not con-

tinuous, but only occuirs aliomig a portion

of the lensiths as, say, near tihe ends,

the clamp plates may be bridged right

acrosis. (Fig. 1, B.) In tliriis instance

the clamips are portions of the vee-Woek,

which economizes time spent in fixin?

up. There is the further greater advam-

tage tihat the b'>lts can be brought very

close to the work, instead of standing

a considerable disitance away from it, as

at A. The grip -mil be better. The ibolts

are a permaiient fitting in the vee-block.

The lower nut (holds the block down on

the table, the upper nut tightens the

clamp plate on the work. The bolts are

slid into p'ace endwiise in tlie blotak

through open s'lot holes With clearance.

The alignment of the IblOcks is secured

by a ishallow tongue on the base that

fits the tee-gTove. A Silight self-centring

of the clamp plate is provided for by
cutting a shallow vee of large angle to

fit on tht wonk.
Fig. 1, C, shows another design, in

whidh the block has a tongue fitting in

the tee-slot. The bolts are permanent
fiilttings, being stud bolts in thiis instance.

A separate clamping bolt is therefore

necessary to hM the fclock down It

goes through the flange seen. The
clamp plate is a silightly better form
than that shown at B, because, being
crankd downwards, it affords a larger

area to grip the work, and the bolt

lenxth is correapondingly lessened, giv-

ing a steadier grip.

There are several designs of vee-

blocks which are used to acicommoda*e

different diameters on a single piece of
work. This is very often done ^)y select-

ing a couple of blocks that stand at dif-

ferent heights. But the difficulty often

then is to get the precise differences in

heights renuirod, which renders the use

of thin packin.^is necessary. There are of
angular section laid in the vees, or fchey

are plain packings under the foot. These
adjustments are avoided by employing

vee-ihlocks of either of. the shapes shown
in Pig. 2.

At A the vee hiais a screaved stem en-

tering a boss with a tongued base. The
iScreiw has a lockinig not. The height ad-
justment required is obtained by rotaifcing-

the vee, setting its iheigiht by measure-
mewt and locking its screw with the nut,

after Whith the wiork is laid in and
clampsd by the method most suitable for

the job. In tJhe exaim'ple shovm, as in

all tal'i blocks, the height is unfavorable
to stability, but tlhSs is unavoidabile in

many cases. A comimion illustration of
this kind ds that of a dip crank, where
the sihaft must be raised high enouizfh to
permit the crank to clear the machine
taible. At B another desiism is sihlown,

which is rather better thian at A. Here
the vee-Wock is made separateHy from its

base, fitting to it with an inoldned nlane,

Whicfh affords a fair range of height ad-
justment. In this feature it resemibles

a good many adjustable packing blodkis.

The stud holits in B fit into the vee-
b'iock and the clamp plate is a permanent
fittin;». It ds stiffer than those previous-

ly sihown, being thickened where the
Ibendini-JT istresses iconiset^uent on the
tightening of the iboits come.

The p-irouD dn Fig. 3 shows blocks suit-

able for lioldinig articles that have to be
mdlled with a horizontal cutter. In A
the block is bolted to the table through
a tee groove, to wihicih It fits by a
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toTij?uo. The clamp plate, of riight-an-

gular shape, is attached permanently to

the block. Tf ;<- adjustable in the verti-

cal direction to accommodate varying
diameters througth a slotted hole moving
over the set-screw that is tapped into the

FIG. 3.

block. A set^serew above grips the ipiiece

of work thxooigih the clamtp, whiich is

veed to embrace it. Packings can be
inserted, one of which is seen to the
right.

The objection to this form is that, al-

though it admits a flair range in diame-
ters, each different diameter stands at a
height which varies with diameter. If

the centre for one odincides with the
horizontal axis of a cutter the centi-es for
all other sizes will not, but wiW
stand hdghier, or lower, with increase or
ie3ser/ng of size. This in the ease of a
machine where the cutter cannot be ad-
justed for height renders the fona ob-

jection.uble. A better design therefore
is that at B, where the vee is cut in a
vertical face, so thstt all diamie'ters will

lie in the same horizontal axis. The
c'lamp plates, ii" fitting, permianently as

shown, would interfere with the cutting

of a groove along the entire length, tout

not with tooling in lesser lengths. If a
whole-length cut must be taken plates

and packings like those in Fig. 1, A, can
be substitnted.

A variation in this ferm is sihown by
Fig. 3, C. The principial difference lies

in the lareer range of capacity provided
in C. The vee is very deeip, so that it

will centre a smiall shafc like that shown,
or one much langer, indicated by the dot-

ted circle. The clamip plate is desiigned

to accommodate this range, havino: a
projection on one side for small shafts

and being left flat on the other for

large sizes. Another detail of valUe is

the fitting of coiled sprihgs to throw
the clamp off the work on the release of

the nuts.

In all the previous examples only a

siinigte artic'e is gripped at one time,

which is not economical when quanti-

ties are called for. For these require-

ments special blocks are made, which
may be grouped with the fixitures. In

Fig: 4, at A. a block is shown which car-

ries tw/o shafts ly'nig in semi-eircu'iar re-

ccstses with mftflnis for rapid eripniTi"'.

The block is made in two portions with
a (base bolted to the machine table.

through a bolt in a lug at each end with
open slot holes and the work-holding
block, whVh lies on this and is held be-
tween bevelled edges, one of which is

sicrer,ved fast by the strip to the right,
while the othw, to the left, is tightened
with a lever nut. This strip has an
abundant tongue fitting in a groove. Its
face stands off the base, so that the
tightening of the nut causes the bevelled
edige to take a grip on the block. The
latter will only receive shafts of one
exact size, so that it is only suitable for
repetitive woilk. Two sihafts are ^hown,
held with central! claimjp plates with set
screws and spring to throw them off
when the nuts are loosened.
The vee-iblock shown in Fiig. 4, B, has

provision for holding four shafts to be
tooled only over portions of their length,
since one claimp plate covers the whole
series. Springs throw the plate off. The
Mock at C has separate ctemp plates, to
permit the cutting along the w'hole
lengths of the shafts. The flanking
clamps are tightened finally after hav-
ine baer set hoi-izontally by the gruib

screws. Springs throw the plates off the
work.
There is no particular advantage pos-

sessed by the form at A, so far as the
semicircular recesses are concerned,
over the vees in B and C. Possibly some
may think the support would 'be steadier

FIG. 4,

than that afforded by vees, but the o'laim

could hardly be insisted on. The reail ad-
vantage lies in the meithod of gripping
the block, since it permits of the use of

duplicate blocks, one of wthich can be
loading on a bench or machine table

while the tooMnig is pTjceeding on the

other. The mlaohdne iis thus kept fully

occupied, instead of being held up dur-

ing loiading.

In Fig. 5 a imetthod is shown of holding

several shaft? without inserting them in

vees. From the pllan and end view. A, it

',vill be seen that the shafts are disposed

side by idde in a recess in the block, and
are tightened laterally with set screws,

pressing a loolse strip against one of the

outer sihafts so pushing them all against

the resistance offered by the abutment
on the side opposite. A single hinged
clamp plate bridges and secures them all.

The plate, or plates if the block is lon/g,

are hinged on one hoist, to be swung
aside, instead of lifted off, and the pivot

bolt lias a coiled spring. The claanp

prevents cutting along the whole length
of a shaft. An alternative then is to

olamp laterally, as at A, but to exer-
cise end preissure also, as at B.

A WRINKLE IN BRASS CASTING
In casting brass and some of the

bronzes on the flat there is often a very
great tendency for the castings to be-
come "smoky,"as it is termed, this, in

reality, being caused by a series of cold
sheets in more or less developed stages.
Assuming that the metal poured is clean
and in a good fluid state, this points to
the fact that too slow pouring has been
used and waves of air have passed in

with the metal, the remedy being ob-
vious. As an additional precaution, how-
ever, it is well to adopt an uphill method
of pouring, as shown in the illustration,

the flasks being placed at an angle of
roughly 20 deg. from the horizontal, with
the ingate to the mould at the lower end.
By this method the ingate is kept chok-
ed with molten metal, with the result
that air cannot pass, and in combination
with fast pouring, smooth castings should
be produced. In most cases it will be
found necessary to put in risers on pro-
jections as shown, so that not only shall

air and gases escape freely, but also that
any dirt carried to the higher points
and there trapped may rise out of the
way in the readiest manner.

This article was taken from "The Prac-
tical Engineer," and we will not attempt
to throw a hint about where they got it,

but by a strange coincidence we had ft

in CANADIAN' MACHINERY in the
issue of old 1918. Of course, there is

nothing particularly new about the idea,

but it is not generally followed, although
it is the proper way to get a sound cast-
ing, either in brass or iron.

For an iron casting of this descrip-
tion, it would be best to cover the risor
until the pouring wa's done, but with
brass the risor should be left open for
the escape of air.

GETTING OVER THE THUMB TACK
TROUBLE

By Harrison Jenkins
It often happens that the usual system

of placing your thumb tacks on the draw-
ing-board becomes quite a nuisance, but
if readers interested will employ the
scheme shown in the accompanying il-

lustration this difficulty may be easily

overcome.
Of course such an idea as this is only

applicable where standard size drawings
are made.
Merely counterbore a slight distance

down in the drawing board, small

holes. Bore these holes where the

tacks come on these standard sheets,

which naturally will be just clear of the
trimming line. In this way you will

have no further difficulty with raised

tacks hitting your T-square, and even
should the holding holes for tacks get
pretty well used up in time you can
easily insert wooden plugs or cork in-

serts, so that this fact should not deter
readers from adopting the idea.
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Two Interesting Fixtures Used on Automobiles
By J. H. MOORE

TWO very interesting fixtures are
shown in the accompanying illus-

tration. First, we will refer to
the jig marked A. This is known as a
taming fixture for the support spring
bracket on the Overland car. The opera-
tion consists of turning, facing and
threading the portion marked B. While
looking at B, let us closely consider the

peculiar form of this sprin'j: bracket. It

is easy to realize that this is a difficult

piece to hold in proper position, so in

order to ensure rapid handling, the first

operation consists in drilling and ream-
ing the hole througih which the pin C is

placed in the photograph.
This hole (being drilled and the bosses

•faced, makes the task a simpler one.

The bracket is placed over the stud D
and held in position by the clamp E.
The complete fixture is bored and
threaded at fihe back to suit the spindle

TWO INTERESTING FIXTUKBS, BOTH OK WHICH HAVE PROVED VERY
EFFIK>IE»rT.

of the lathe. The clamp F is also

utilized in the holding of the work. Thus
a difficult piece to handle is so arranged
on a fool-proof jig to ensure both speed
and accuracy.

The other fixture illustrated is used
on a bevel milling operation on the .same
piece. It is necessary to mill a 45-

degree bevel on this part, which must be
'absolutely accurate, owing to the fact
that all the strain is taken on this face,

also that this piece fits into the rear
axle housing. Even a slight variation

would mean that undue strain would
come on the portion B, with possibilities

of damage resulting, so that this opera-
tion is conceded to be a very important
one. The pin C goes through the hole

already described, while the portion G
is slid in until it comes to a definite stop.

The bracket rests on this slide, after

which it is clamped securely in position.

To test the accuracy of work turned
out on this milling jig, the gauge H is

used. Workers are held to very close

limits, being allowed plus one thous-
andth, with no minimum whatever. The
nature of the gauge is such that the
work can be passed on very rapidly.

Placing the portion B through the hole

in the gauge H, the lugs J and K at

once determine the accuracy of the

product turned out. Readers will, no
doubt, be surprised to learn that such
close limits are the rule rather than
the exception in automobile manufac-
ture.

Gear Gauges of Special Interest
By J. H. M.

THE tes^ting or gauging of gear
teeth is at any time a very in-

testing study, so that we feel
wire our readers will be interested in the
following description of various test
gauges used at the plant of the Willys-
Overland Ltd., of West Toronto.

Perha.ps, as good a plan as any would
be to point out the technical names of
the various gears shown in the illustra-
tion. Tile small gears shown on board
at A are TcnoM-n as the steering shaft
pinione, while the cam shaft gears are
*own at B. The generator gears for
crank shaft are shown at C, and the
steering pinions at D.
The first gauge which we will consider

is the one shown at D. Two differential
•teeriner pinions are placed on special
*tud» on this gauge, and the pinions re-
vohred to ascertain their smooth run-
ning.

Tile second gauge used is shown at E,
and is nsed to test the timing gears. In
this case, three gears mesh into each
odier, btiag ipiaced on studs as beifore.
The la«t gaag'e illustrated is arranged

to test the steering pinions, the three
differential pinions, and the internal
gear. The same principle holds good in

this case also, the complete arrangement
being mounted on a plate as shown.
This method of testing the accuracy of

gear teeth has proved very successful,

and ensures that nothing but the best of

work passes the inspectors' hands. The
majority of the gears cut at this plant
are cut on gear shapers, which further

aid in the high quality of the product
turned out.

A GROUP OF GEARS WITH THEIR ACCOMPANYING TEST BLOCKS.
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WELDING
AND CUTTING

HINTS TO WELDERS
To readers not familiar with A. W. P

products, we might say that these elec-
trodes, outfits, etc., for electric arc weld-
ing are manufactured by the Alloy Weld-
ing Process, Ltd., 14-16 Cockspur St.,
S.W.I, London, England.
The "A.W.P." electrode has only re-

cently been placed on the market, but
it has been used privately for some years,
and has proved its value by reason of the
excellent results obtained. In changing
over from another type the operator will
probably not feel "at home'? with the
first two or three electrodes used. He
would, therefore, be wise not to con-
demn the electrode after one trial run,
but pass judgment after he has welded'
with "A.W.P." electrodes for some little
time.

Our electrodes are just as good on al-
ternating as on direct current. The
operator will, of course, be controlled by
existing conditions as to plant, but if
on D.C. from a separate generator ad-
just the voltage by the shunt regulator
to as near 60 volts as possible. This
lower voltage may make welding a little
more difficult for the first two or three
hours, but it will soon be noticed that
there is a considerable improvement in
the weld. With this low voltage it is
necessary to keep a shorter arc, and that
means better welding.

If welding with A.C., do not use a non-
inductive gri(! resistance in your cir-
cuit to adjust the current. Trv anrJ get
an adjustable choking coil, which pro-
vides the same variation in current in
addition to steadying the arc and saving
power.
Be guided more by personal judgment

as to the current than by any set table;
a higher current means quicker welding
and a better weld.
The temperature of the electric arc is

constant, and is not affected by the
;fmount of current passing whilst tem-
perature of the work Henends on t^^^^e

lene-th of time t'ne arc is played on the
work. The current only affects the quan-
tity of heat generated in a given time,
so if weldincr is carried on faster with a
higher current the work will not get
any hotter with a lower current for a
lontrer time.

Use, therefore, as high a current as
can easilv be "laninulated v/ithout burn-
inf throueh the metal.
When on work which comes under the

refulations of any classification society
(shipbuilding) you must be guided by
their rules as to preoaring plates, etc.
On other work vee all close butt joints,

and where welding can only be done from
one side the vee should extend to the
bottom of the plate. When welds are to
be made on both sides of the plating the
veeing need not be carried right through
If the edges are left slightly open.
On plates of % inch or less, excellent

butt jomts can be made without veeing
by leavmg the plates 3-16 inch to H inch
apart, and making a light run down the
back or by using a light butt strap at
the back if welding from one side only
Except when working under society or

local regulations, it will be found that
with our electrodes there is no need to
chip off the slag when making a second
run of metal. Just brush away the loose
pellets with a brush and chip a clean
place to start upon. The slag will then
flow well away from the fresh metal and
come up to the surface.

In using the "A.W.P." electrode do not
worry about the slag, which will be found
to run so freely that it sometimes comes
back behind the electrode. Moreover, the
slag keeps running away from the metal,
thus preventinn- the formation of slag-
holes in the weld.

A NEW WRINKLE IN CARBIDE
ECONOMY

By E. D. Bullard*

It is well known that callciujm carbide
will waste considerably when exposed to
the air for an extended length of time.
This slacking will vary, of course, with
the duration of the exposure and the
amount of moisture in the air. In some
industries where huge quantities of car-
bide are used this loss is noticeable, es-
pecially in remote regions where trans-
portation cost must be added to the pur-
chase price of the carbide.

This is particularly true in tropical
operations, due in part to the high humi-
dity, and in part to the low inteWigence
of workmen who cannot bo made to un-
derstand the need for careful handling
of their daily allotment of carbide. This
very serious waste has led to some in-
teresting experiments in the large min-
ing operations conducted in the Island
of Suimatra. These enterprises are
operated on a very large scale and em-
ploy many thousands of native miners,
and tremendous quantities of carbide are
shiT>ped to them constantly from the
United States.

Some time ago the writer was inform-
ed that ihe v.'astage from air-slacking at
the Sumatra mines has been practically
eliminated by the simple expedient of

•From Acetylene Jonmal.

anointing all carbide with kerosene oil;
each drum is opened and filled up with
kerosene, which is immediately thorough-
ly draine<l off and used in the next drum.
In this Avay an astonishingly small quan-
tity of oil is expended, and yet each lump
of the canbide is coated with it and com-
pletely insulated from the atmospheric
moisture. Jn this state the carbide will
not slack at all unless ibrought into con-
tact with water. It can be carried in
sacks to distant points, by prospectors,
for instance, or for the use of construc-
tion gangs with flarolights, etc. There
is no loss from slacking unless the car-
rier gets caught in the rain, drops his
load in a stream, or, in a word, allows
water t<, reach the carbide. In such a
case the carbide will become a total loss,
of course.

The point is that atmospheric mois-
ture affects the carbide thuis treated
not at all. In the lamp or generator,
however, there is no loss of acetylene
through the presence of the kerosene en-
ve^ope. Indeed, there is, presumably,
some added heat in the flame due to the
kerosene vapor generated by the heat of
slacking when the water reaches the
carbide.

Of course there is the exnense of the
kerosene th.at adheres to the carbide,
but this is said to be quite insiffnificant
compared to the great saving^ in car-
bide.

This method has been very well tested
out at the Sumatra mines and in gen-
erally adopted there. The atmosphere
of that country is exceptionally humid
and the loss of carbide in the old days
was proportionately great. The writer
has tried it out very thoroughly, also.
He carefully cleaned and dusted two
pounds of % inch (mine-lamp size) car-
bide, coated it well with kerosene, which
took approximately one fluid ounce, and
set it out sipread thin to a day of hot
sunshine and strong ocean wind, and a
night of heavy San Francisco fog. There
was no loss of weight and no slacking
dust after this exposure. Not even the
slightest odor of carbide could be de-
tected when the pan was finally brought
in from the window-sill; only the sli<rht
smell of the kerosene was present. The
treated carbide was then subjected to
a barning test allong with untreated car-
bide in every type of mine lamp. It gave
off gas freely and burned as long, or
longer, than the untreated carbide, and
gave a perfectly clear flame. On cl«an-
iner the lamps the sludo-e was in no way
different from th^tof the untreated car-
bide.
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WHAT OUR READERS
THINK AND DO

EQUALIZING GEARS FOR BUCKET
CONVEYORS

By John S. Watts

Any engineer wibo has operated a
bucket conveyor driven by plain gears,

knows from painful experience the heavy
strain put on such mechanism by the un-
even velocity of the conveyor. The rea-

son for this unevenness is that the links

of a bucket conveyor are relatively long

between centres of pirs, and therefore

the driving sprockets, to be of a reason-

able diameter, are generally made with
only six teeth. This, with plain circular

gears, gives' the buckets a maximum
velocity equal to » X D X RPM., and
a mean velocity of 3 X D X RPM., D
being the diameter of the siprocket from
centre to centre of link pins, or in a
six-tooth sprocket twice the length of
the link centres..

This can be proved from a perusal of
Fig. 1 by noting that the centres of the
Hnk pias in one revolution of the
sprocket travel a distance equal to the
circumference of a circle whose diameter
is D; i.e., a distance of t x D, while the
actual travel of the bucket chain in the
same time is only the length of six links,

or 3XD-
To overcome tljjs effect, it is necessary

to have tlie driving sprockets revolve at
a speed which will vary the amount
necessary to give a uniform velocity to
the buckets. While this causes the driv-
ing sprockets to have an unequal .'ipeed,

the mass of the sprockets is so small
relatively to the mass of the buckets
and chain that this uneven velocity is of
no importance.

In all that follows, we assume that a
six-tooth sprocket is being used, but no
difficulty would be found in working out
the problem for a sprocket with more or
les4 teeth by using the same reasoning.

As the peripheral velocity of the
sprocket must v^y from the minimum
to thfc maximum and back to the minii-

mam six times per revolution, it is es-

sential that the ratio of gear to pinion
be some factor or multiple of six, and
will generally be six. Now, this ratio

of six is the mean ratio, and a pair of
gicars can be decided on which will trans-
mit the required horsepower, usip^ the
usual formul.i and neglecting for the
montent the equalizing effect required.
The general dimensions of the p.iir of
Kears being decttted, we have the dis-

tance centre to centre of gear and
pinion, which distajice we lay off as
shown at C in Fig, 2; on this line de-

6XC
s^rribe a circle whose radius is ,

7

which represent.3 the mean pitch circle

of the gear, which is the same as it

would be if we intended iising a plain

circular gear.

From the above it follows that the

maximum peripheral velocity of the

sprocket should be ; 1.0472 times the

mean velocity, and should o<cur six times

per revolution. Now the mean gear ra-

tio beina- six. the maximum gear ratic

will be
'

6 X 1.0472 = 6.2832, and the

short radius, a, of the pinion will be

1 4- 6.2832

From centre line of pinion shaft lay

off this length a, and from this new
point measure back the radius of the

pinion pitch circle as already decided

would be for a pair of plain circular

gears.

Next lay off centre;-, of teeth on the

pitch Circle of both pinion and gear,

projecting the latter out to the cirola

drawn through the centre of the pinion

shaft.

Now measure lengths from centre of
pinion shaft to centres of teeth on
pinion pitch circle, as at a, b, c, etc., Fig.

2, and lay off these distances inwardly
from circle through centre of pinion

shaft on lines projected through tooth

centres on moan pitch circle of gears

as sihown. Through the points so found
draw a curve which will be the required

pitch line for the gear. In other words
the pitch lino of the gear is described

by graphically rolling the pinion pitch

circle around the gear.

Only one 60° segment has been work-
ed out in Pig. 2, as the other segments
are all duplicates of this one.

The teeth of the gear can be now laid

out by the usual methods, using the-

curved line for the pitch Jline.

PIG. 1.

and describe pinion pitch circle as in

Fig. 2. Note that the pinion is truly
circular but ibored eccentric by an

C C
amount equal to ; the centre

7 7.2832

It will be found that where the gear
ratio is half the number of teeth of the

sprocket, the pinion pitch line will be

elliptical in shape, as then one revolu-

tion of the pinion will take two points

of maximum velocity and two points of

minimum velocity.

of pinion shaft being exactly where it In erecting these gears, care must be
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about seventy years ago. He held the
position of general superintendent for
the last twenty-three years. He is sur-
vived by a widow.

The death is announced from Montreal
of David Robertson Stewart, deputy
port warden of the port. Mr. Stewart
was a native of Liverpool, England, and
was 39 years of age. Until about 15
years ago he followed the sea, sailing
in the Beaver, Elder Dempster and Can-
adian Pacific Lines. He then joined the
shore staff of the C.P.O.S. and was ap-
pointed deputy port warden of Montreal
in 1914. He was a member of the Wav-
erley Lodge, A.P. & A.M., and of the
St. Lawrence Curling Club. He is sur-
vived by his widow.

FIG. 2.

taken to get the gear and pinion set so

that tooth "a" on pinion meshes with one
of the teeth spaces marked "a" on the

gear.

Also, in keyseating the gear and
sprockets, the work must be done so

that the centre lines throu'jh the points

of maximum pitch diameter of the gear,

I.e., at "a" in Fisr. 2, are in the same
plane as the centre lines through the

sprocket teeth marked "a" in Fig. 1.

Montreal. He was stricken on Windsor
street while on his way home, and died

immediately. Death was due to heart

disease. Mr. Ross was born in Ontario

The Taylor Instrumenit Comipanies,
Rochester, N.Y., have issued the 1919
edition of their General Industries Cata-
logue of Tycos instruments. This cata-
logue lists the temperature instruments
manufactured for the requirements of
manufacturing and industrial opera-
tions. Thermometers of all types,
hydrometers, viscometers, pyrometers,
both indicating and recording, tempera-
ture control apparatus are listed, and a
valualble feature of the„catalogue which
will conMnend itself to 'the engineer is

thirty-two pages of ready reference
taibles applicable to industrial uses.

GRINDING CHUCK FOR GEARS
By J. H. Moore

A very interestinig grinding chuck is

shown in the accompanying Sketch. This

chuck is used at the plant of the Machine
and Stamping Co. for the grinding of

some of the gears on the differential for

the Overland Four car.

As ^v-ill be noted, the chuck really

grips on the pitch line of the gear teeth

in this way, ensuring absolute accuracy.

The chuck is of the collet construction,

pulling up in the regulation manner.

When very accurate work is desirable

one cannot do better than follow out the

nrinciple shown in the illustraition.

After the gear is Chucked in the

method described, the centre ho'le is

ground out on a regular style machine.

1^ ^J^ [ USING TOOL HEAD ON POPPET
BARREL

1

By J. HARDY

The plan view illustrates an ar-

rangement that was devised to do a
part of the machining of a casting
on an engine lathe, the pair of tools,

for recessing and chamfering, being
fed up from a casting fitted over the

-

IT-
3

3

A

nose of the poppet barrel. A pilot

bar centred the head. As a means of
taking the torsional effort without im-

. posing any strain upon the barrel
spline or its key, the dodge of tacking
on a piece of bar, A, was adopted,
this bar lying on the top of the lathe
bed, a practice that answered success-
fully.

PERSONAL
E. L. Cousins, the energetic manager

of the Toronto Harbor Commission, will

leave Toronto at the end of January for

a trip to England. He will, while over

there, endeavor to secure new indus-

tries for the city, particularly for the

sites which have been developed by the

Harbor Commission.

Death occurred very suddenly to Mr.

William Ross, general superintendent of

the Phoenix Bridge and Iron Works, SBCmONA'L VIEW THROUGH THE CHUCK.
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DEVELOPMENTS IN
SHOP EQUIPMENT

BURTON LOCOMOTIVES
The Burton Engineering and Machin-

ery Co., Cincinnati. Ohio, have pl.<iced on

the market a line of gasoline and kero-

sene locomotives suitable and adaptable

for any gauge track.

The cab is of wood and metal construc-

tion, extending the entire length of the

locomotive, providing ample room for the

operator, and giving free access to all

parts of the locomotive. The motor is

the latest type of Herschell-Spillman,

ilNKKAl. VIEW OF THE IXJOOMOTIVE IN ACTION.

These locomotives » are designed to

operate with either gasoline or kero-

sene, and are built in sizes ranging from
3'4 tons to 12 tons. Simplicity of con-

struction and operation are the essential

featnres as the power is transmitted

through a spur friction, 22 inches in dia-

meter, on a large shaft carried on Hyatt
heavy duty bearings.

The jack shaft is on heavy duty Hvatt
bearings driven by steel roller chains

having %-inch rollers, lV4-inch pitch, and
the final drive to semi-steel wheels with
chilled flange and rim ground to a true

running surface. These wheels are pres-

sed and keyed on special axles which are

mounted on extra large Hyatt standard
bearings in joum.'il box, carried on coil-

ed springs of the proper size to insure

smooth running, with ample provision

for lubrication. Steel roller chains and
cast st««l sprockets are used throughout,

eliminating all gears.

The friction control is operated by
hand lever, brake by hand lever, speed
chains by special locking device, and en-

gine controls are all within easy reach.

dition to run freely. The control of

Sanders is by foot pedal, conveniently lo-

cated for the operator.

.A.nother important feature is the cool-

ing system, which is thermo-syphon,

with radiator located in front of motor.

The radiator is of a large capacity with
cost iron shell hung on a special shock-

absorbing device. One of the special

features of the cooling system i? the re-

versible fan blades which automatically

reverse when the locomotive is run back-

ward or forward. This insures cooling at

all times.

The control by friction drive is con-

veniently located and the friction disc

is protected from grease and dirt by a

cast iron shield.

four-cylinder cast in block, equipped with

Bosch high tension magneto, zenith auto-

matic carburetor, Pierce mechanical-

driven governor, and radiator with cast

iron shell, honeycomb core, sprinp

hangers, which absorb all shocks, which

a machine of this type is subject to. There

is also a guard in front of the radiator

to protect it from damage by articles

protruding from cars in actual work. All

complicated parts such as gears, differen-

tials, clutches, licensed engineers, are

eliminated. It has any speed forward or

backward with equal power in both di-

rections. All parts are accessible for

cleaning and adjusting.

Brakes on all wheels have a special

equalizing device with large cast-iron

brake shoes. This device has a powerful
leverage, capable of locking all four
wheels by means of hand lever con-

veniently located for operator. Another
very important feature of the braking
system is the sand device. The sand box
is 80 located that the exhaust from the

motor passes through the same, keeping
the sand hot at all times, and in a con-

HARDNESS TESTER
' S. P. Rockwell, 122 Dickerson St.,

Syracuse, N.Y., has placed on the mar-
ket a hardness tester for use in testing

the hardness of all kinds of metals by
the Brinell method.

It is claimed that this machine gives

very accurate results and that it is

adapted for testing both curved or flat

surfaces and either thin or thick sec-

tions. It operates rapidly, and may be
carried around without trouble. An-
other important feature is that it does
not excessively mark or destroy the

ROCKWELL HARDNESS TESTER.
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work on which a test is made, and that

the machine is adapted for testing the

hardness of all metals ranging from
lead to hardened steel. The machine
consists of a sturdy hollow cast frame
and a plunger, which holds the testing

point at one end and abuts against a

delicate measuring device at the other

end. A series of levers with knife-

edges connects this plunger with a

weight, and by shifting the position of

the weight, more or less force may be

applied to the testing point to suit con-

ditions.

A vertical movable chuck holds the

piece on which a hardness test is to be
made, this chuck being actuated by a

handwheel. The piece to be tested is

placed in this chuck and raised by the

handwheel until it comes into contact

with the testing point. At this moment,
the initial pressure is applied through
the point to the work, in order to cause
the point to break through the light

scale, decarbonization, etc., so that it

may more clearly test the condition of

the true metal beneath. Upward move-
ment of the work is continued until the

plunger has actuated the measuring de-

vice to a degree sufficient for testing;

then the final weight is applied by a
hand-lever, and the hardness is read
direct by the difference of the testing

point's position as mdicated by a mea-
suring device. The elasticity of the
metal may also be determined by the
test point's difference of position from
final pressure to initial pressure.

With an equipment of this kind, an
average operator can readily make six

tests per minute. The greatest value of

this machine for shop use is as a com-
parative tester. For such work, hard-
ness limits are established by the
Brinell, .scleroscopo, file, or working
tests, and the Rockwell hardness tester

is then set for the particular class of

work on which it is to be used, and its

limits are established. If so desired,

the indicating dial can be calibrated in

Brinell, scleroscope, or percentage hard-
ness numbers, using electrolytic iron as

zero per cent. soft. Such dials are

available as a special equipment. All

work has allowable variations in hard-

ness, and for fast operation of this in-

strument an extra pointer may be pro-

vided. The angular difference in the

position of the two pointers represents

the allowable hardness variation; and if

in operation the two pointers straddle

the graduation indicating mean hard-

ness, the work comes within the speci-

fied limits. Failure to straddle the

mean graduation indicates that the work
is too hard if the pointers are on one

side, or too soft if they are at the op-

posite side.

In view of the increasing need for

readily applicable means for hardness

testing, convenient and simple to op-

erate, the machine described constitutes

an interesting development which will,

in addition to other means already

available, make, it possible to control

the quality of manufactured articles,

especially those subjected to various
heat-treatments. -

SHAPER ATTACHMENT
The Stockbridge Machine Co., Wor-

cester, Mass., have placed on the market
an irregular curve attachment used in
conjunction with their shaper. The illus-

tration with this notice explains matters

ONE STYLE OP CURVE.

fully. This attachment is used to plane
or shape curves, and ensures absolute
duplication, on split dies, and other sim-
ilar classes of work. Forming dies and
blocks for a large variety of work are

easily shaped and duplication possible

any time when required.

in. stock shaped to the required outline

of surface to be duplicated. The cutting
tool is directly beneath the follower and
it is raised and lowered as the follower
moves along on the surface on the tem-
plet and reproduces its curves and
angles.

Attachment can be furnished with all

sizes of Stockbridge shapers; it is in-

terchangeable with the regular Stock-
bridge shaper head and can be furnished
either on the shaper without regular
head or as .^n addition to regular head.

Many of the formed tools used on
automatics oan be shaped to good ad-
vantage and at a large saving over the
usual methods.

As the result of a series of experi-

ments on twist drills, recently under-
taken at the engineering experiment sta-

tion of the Illinois University, the follow-

ing lubricants are recommended:—For
tool steel—lard oil, machine oil, turpen-

A PECXJLIAiR SHAPED PIECE PRODUCED BY THE ATTACHMENT.

The larger class of work in which
this attachment is found a necessity is,

of course, die work, bending forms and
formed tools, but many special jobs that

are difficult of machining can be done
with this attachrrient and cost reduced.

The illustrations indicate in a general

way the possible range in curves and
angles that can be reproduced. It will

not only reproduce the curve of the

templet once, but over and over again

tine, soda-water, kerosene; for soft steel

—lard oil, machine oil, soda-water; for
cast iron—dry or compressed air; for
brass—dry or paraffin oil; for alumin-
ium—kerosene, soda-water, and aqualine
and soda-water. Various compounds are
also suggested, such as:—For steel

—

boil together lard oil one-third and soda-
water two-thirds; for steel — heat to-
gether borax 7 lb., and water 40 gal-
lons. When cool add 7 gallons of lard

VIEW SHOWING THE ATTACHMENT IN OPERATION.

at one setting, or at any future time
ieproduco the identical shape of tho

original.

The templet carried in the cross-slide

holder is made from about % in. x '4

oil; for steel—a thin drilling compound,,
almost water—enough compound to
make smooth and to prevent rust; for
aluminium—half kerosene and half lard
oil.
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A Peep Into the Future; Ford Is Outdone
Mechanical Inventive Genius Will Undoubtedly be Equal to the

Tasks Imposed in Future Years as Witness the Following Article.

^ We Are Indebted to "The Engineer" for This Flight of Pure
Imagination

A Christmas Story of 1930

WHEN Mr. James Mass asserted

little more than a year ago that

he was prepared to flood Europe
with a £50 motor car, he was regarded

rather as a madman than a knave, but

when he began actually to find capital

by the simple expedient of accepting

fully-paid orders for cars which he had
not even begun to build and for the con-

struction of which neither the works
nor the machinery existed, opinion

veered round to the opposite point, and
there were not wanting those who dub-

bed him a rogue and a charlatan prac-

tising on the gullibility of the public

through a remarkable personality. So
strongly at length did feeling run when
it was obvious that more than the twenty
million pounds would undoubtedly be

subscribed, that deputations waited up-

on Cabinet Ministers to implore them to

take steps to stop this wholesale robbery

of the public and to prevent the king-

dom being made the laughing-stock of

the world. But the Government took no

action, possibly because the members
themselves had ordered their Mass cars,

or possibly because they recognized that

whether the people were fools or not,

they were carried away by the daring

Mr. Mass, convinced of his honesty and
determined at all costs to support an
enterprise which, if it were successful,

would put the kingdom in the forefront

of industrial pioneers, and which, if it

failed, would cost them no more than the

price of a few suits of clothes.

Within a month of issuing his pros-

pectus Mr. Mass was sure of his capital;

before three months had elapsed the vast

factory at Aston began to rise from the

ground, and nine months later the an-

nouncement was made that the first

batch of cars had been completed, had
run their tests on the private track of

the company, and had been placed in the

bonded store where they are to remain
until the day when ten thousand arc

ready for simultaneous delivery. That
day is now rapidly approaching, and it

is confidently expected that before the

month is out Mr. Mass will have replied

effectively to all his critics, and that

those who were daring enough to set

the example to others by investing their

money will be the happy possessors of

cars as remarkable for their design as
for their method of production.

It in well known that Mr. Mass has
insisted on the preservation of the
dosetrt secrecy about both the factory
and its product, and that every member
<* his staff and every one of his work-
men have entered with as much zest into

l^tis condition as they have into the en-
f'eavor to realize the aspirations of the
great inventor. We believe we may say

with precise truth that up till a few
days ago not a single soul outside the
Aston factory knew how the £50 car
was made or what it was like. That Mr.
Mass has consented to allow us to lift

the corner of the veil, we must ascribe
as much to the tact that in a few days'
time ten thousand Mass cars will be on
the road, as to the flattering reasons
Mr. Mass gave us. Even now we should
betray his confidence did we give more
than the broadest description of the
works and of the car, and to tell the
truth we are not, in any case, in a posi-

tion to do much more, for causes which
will appear in their proper places.

The Mass Car
First, as regards the car. Chatting

about it to Mr. Mass before our all-too-

hurried inspection of the factory, he
sketched its outline on a scrap of paper,
and as that rough sketch may some day
have historical interest, we give here-
with a facsimile reproduction.

The reader will be at once struck by
the extreme severity of its line; he will

observe that there are no doors, no
splash guards and no visible springs,
and if a back vievv were presented he
would be astonished to see no back axle
and no differential, whilst in the front
view he would see no steering gear. As
a matter of fact, the body is a box with-
out any of the projections from the bot-

tom or sides to which we are habituated.
The traveller enters it by stepping in

over the side, indented footsteps being
provided to assist him. The omission of

and each is carried on a stub axle, from
which, by the way, it cannot be separat-
ed. Each stub axfe is provided with a
vertically projecting rod or plunger on
which a helical spring of special design
is threaded. The spring and plungers
enter tubes welded into the body. To
the summits of the front plungers the
steering levers are attached, and they
are thus entirely enclosed and out of all

danger of shock or dirt. The plungers
of the driving wheels are coupled by a
pair of hinged transoms, thus forming
a jointed frame. Between these two
transoms is placed the engine, which
drives straight on to external helical

gear on the wheels. One word must be
said about the wheels. They are of the
pressed disc pattern, and the tires are
a permanent attachment to them. It is

only a few years since the pneumatic
tire went finally out of use, but it is

hardly necessary to say that the tires

on the Mass car are not pneumatic.

The Engine

The engine baffles us—though we have
our suspicions—and the best course in

dealing with it will be, peihaps, to repro-
duce as nearly as we can recall it, our
conversation with the inventor.

"Placed as it is, Mr. Mass, your en-

gine must be of very remarkable de-

sign?"
"Yes, it departs altogether from nor-

mal motor cr.r practice. All that is

visible from the outside are three some-
what similar steel casings. The first we
call the generator, the second the motor.

THE MASS MOTOR CAK.

doors has a two-fold effect; in the first

place, it reduces cost materially, and, in

the second, it admits the characteristic
feature of the Mass car, which is the
employment of the body itself as the,

chassis framework.
The body is built of two deeply, press-

ed steel sides held together by the bot-
tom and ends, and by four hollow tran-
soms, one at the back of each seat and
one just under the knees of the travelers.
It forms, thus, a very stiff framework.
The four wheels are quite independent,

and the third the condenser."
"It is not an intei'i;al combustion en-

gine, then?"

"Certainly not what is generally meant
by an internal combustion engine."

"Might it be described as a steam en-
gine—or steam turbine, perhaps?"

"It would be wrong to do so, for steam
is not used in it."

"You excite our curiosity. May we
make one guess ? A mercury vapor en-

gine?"
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"What, with mercury at its present
figure! Half the price of the car would
go in mercury."

"Can't you give us just a httle hint?"
"Did you ever hear of Arnostedium?"
"The liquid metallic alloy ? Of course,

but—
"Now, no more questions on that route.

Switch off. You want to know why there
is no differential. I will tell you. Be-
cause there are virtually two engines,
one to each wlieel, although the harmony
between the two is automatic and per-
fect."

•'But you make the engine harder than
ever to understand. It can't be a tur-
bine

—

"You will have to amuse yourself
thinking it out."

"I shall buy a car and see!"
"I'm afraid not. When the parts of

the motor are in place the casing is

electrically welded up."
"But what abont repairs?"
"There are no repairs on a Mass car.

If you want a new engine, send us back
the old one and seven pounds ten. If

you want a new front wheel, drop the
old one out and return it to us with
thirty shillings. We replace parts en
bloc, not details, and we set our face
against repairs, both because they are
absurdly costly and because they are
dangerous. When you are using the re-

markable materials we employ, to en-
trust the heat treatment to a wayside
smith is just looking for disaster."

"Do tell us one more thing about this

fascinating motor. The fuel?"
"A solid fuel. Endothermite."
"Endothermite! You are joking. It

is far too dangerous."
"It is far less dangerous than petrol.

I agree that ignition once started is ir-

resistible, but consider how difficult it fs

to start it."

"How do you start it."

"Now, now," said Mr. Mass playfully.

"Break away there and come and see
how we put our cars together."

The Works
|

We descended in a lift, and crossing a
yard that was a model of tidiness, en-
tered a doorway on the ground floor of
a five-storey building. There are at pre-

sent twenty of these buildings, all ex-

actly the same, both internally and ex-

ternally, and there is space for the ac-

commodation of at least as many more.
A branch railway runs across the front,

and brings the raw material to the very
doors. At the other end ramps run down
to the charging and dispatching houses
and to the great store. Around the

works extends a trial course, now com-
pletely enclosed by hedges and hoard-
ings, =0 that none of the cars are visible

to the public.

In front of the building we entered

stood a train of railway wagons full of

steel plates. A bundle of these plates

was picked up by a magnetic crane and
carried riglit into the shop, where it

at once entered a machine which auto-

matically cut the ties and separated the

plates. Leaving this machine on a con-

veyor, the plates were carried in rapid

succession to a series of gigantic presses.

CANADIAN MACHINERY
from the last of which they emerged
in the form of one half of a body, with
half ends and half floors included. A'
series of presses lying parallel to the
first and working in absolute unison with
them was producing similar sides. Two
parts left the lest presses at the same
moment, were brought together by the
convergence of the conveyors, and en-
tered the assembling and welding ma-
chine. Here nothing was to be seen, but
on leaving the casing in which the oper-
ation was conducted, the two parts were
completely welded into a single part.
The car body was then transported to
another machine which was connected to
the floor above by four trunks. Down
these trunks, Mr. Mass informed us, de-
scended the four transoms already refer-
red to. They were guided automatically
into their correct positions, and were
welded on with the ease and regularity
of soldering cans in a tinning factory.
The bodies then entered a final welding
machine, in which the tubes for the
springs were attached, and as they
emerged from the end we caught a
glance of them in their rapid passage
to the painting enclosure. Here they
were painted all over, inside and out, by
spraying. They then entered a drying
chamber of great extent, into which we
peeped through glass windows.

Fifteen minutes is sufficient in this
room to harden the special paint used.
The last operation on the body is lining
out, which is performed by paint wheels
carried on long arms. The body leaves
the final drying room bottom upwards.

The Erecting Towers
We are all familiar with erecting plat-

forms of the Ford type. They travel
horizontally. At the Mass works the
movement is vertical; and for this rea-
son: The various parts are made on
separate floors; to bring all the parts to

one floor would cause waste of time. The
crescent car passes through the floors

and picks up its parts as it goes. Each
floor has its own moving platforms
which lead to the erecting towers. The
journey of the car through the towers is

not continuous, but intermittent. There
are eight floors in all. four up and four
down, and it stops at each floor for about
five minutes. In other words erection

is completed in forty minutes. The same
men, four in all, travel with it the whole
way in each tower. At the first floor

the wheels with springs are put in po-

sition; at the second the eneine is drop-

ped into place; at the third, the gener-
ator and condenser are fixed; at the

fourth, the brakes are fitted and the

final adjustments under the car are

made.

Up to this point the car has been up-

side down—a very convenient position

for the work to be done. The up-gang
of erectors now leave it, and the con-

veyor carries it round a bend at the top

of the building to the down-tower, which
it enters in the upright position, stand-

ing on its own wheels. In its passaire

down it receives its upholstery—all made
as separate items and attached by clips

to the body—steering gear, lighting

units and lamps, brake lever, fuel con-

il^ Kl

tainer, etc., and all the connections to
the dash—which, by the way, is attached
as a single unit—are also made. Wh«n
it reaches the bottom again it is a com-
plete car and runs on its own wiieela to
the filling shed. There it receives a
charge of endothermite and passes to
the running shed, where it is at once
boarded by a chauffeur, who takes it out
immediately for a run of fifty miles
round a special track provided with all

sorts of devices for testing every part
an] all the qualities of the car.

Fitting, etc.

We have seen something of the manu-
facture of the parts of the car, with the
exception of the engine, but are not per-
mitted to i!ay anything about it. The
principle is mass production throughout
on highly specialized machines. Some of
the tools are like gigantic full auto-
matics. The stub axles, for example, go
in as rough drop stampings and emerge
machined all over and are borne straight
off to the hardening shop and thence to
the grinders.

We were informed that not a single
gauge is to be found anywhere in the
shops, and that not a single measure-
ment of any kind by anyone but a tool

setter is permitted. Mr. Mass holds that
no gauges are so good or so cheap as the
parts themselves. He says that if you
make one hundred parts that have to fit

another hundred parts, and you take one
or two pairs at random and try them
together, if they fit it is certain as can
be that all the others will do so, too.

To put this principle in practice, light

high-speed runways traverse the ma-
chine shops. Every now and then a boy
snaps up a part and drops it into a tray
on these runways. It is carried forward
to another part of the works, where an-
other boy takes it and tries it against
the part it has to fit. Exchange of tnis

kind goes on continuously all day. In
the event of a part failing to fit, the boy
informs the foreman, who presses a but-
ton, and instantly all production of all

kind in that building is arrested. This
happened two or three times in the early
days of manufacturing, but Mr. Mass
told us that not a single case had occur-
red for three months, and he does not
see why one should.

Of course, there is no drawing-office
in the factory—there is one in the tool

works—for there is nothing to draw, and
Mr. Mass is resolved that there shall not
be. No alteration of any kind will be
permitted in the car for at least five

years, when he hopes to have written
off his whole capital, and can then think

about changes—if any are needed
.^fter this all-too-hurried survey of the

factory, we returned to Mr. Mass's room.
It would be wrong to call it an office,

for Mr. Mass holds that the rooms in

which we have to pass a very large part
of every day should be as attractive and
comfortable as those in our hom.es.

"Now, tell me." he said, as we settled

J.own to a cup of tea. "what struck you
most in the factory?" We replied that

though we felt it was not what we were
expected to say, the things that had
given us the greatest surprise weie the
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lack of haste and the lack of noise. He
appemifd- to 1>e delig4»teil with the ati-

•^e essence of all progrtss, the Es-

sence of all science," he exclaimed, "is

harmoftj-. The music of the spheres is

not audible music, bat the harmtMly Of'"

movement of the st.nrs in their courses.

The beauty of a machine is of the same

oi^er —observe the harmony with which

Ihir corporate parts interact. So, tob,

with science of all kinds; the laws of all

sdence are "harmonious, and if any law

seems to clash with other laws, if it

makes a discord with them, we know

it is at fault. A great factory, this

b^^t'iful factory you have seen to-day,

is founded on harmony. All the parts

fit together witli perfect concord Of

coui^, there is no hurrying; why should

there be? Hurry is the result of a iack

of harmonious arrangement. If you

tether a donkey with a hackney, the

donkey will have to hurry and strain to

keep up, but put two hackneys together

and they work together with an ease of

effort that gives us pleasure to observe.

If part of these works were slower thian

other parts, the slow parts would be

donkeys. The secret of success is for

all parts to work at the same pace. The
departments of this factory are g(?are(l

together with the exactness and pre-

cision of the wheels of a watch. That

is why you saw no hurrying.

"You perhaps observed that the fac-

tory is cut up into twenty exactly simi-

lar units, and perhaps wondered why it

was. Let me tell you. Suppose there

were twenty men with but one stomach
between them; if that stomach got a

pain in it, all the men would be laid up

at once. But if each man had his own
stomach—you see, of course. Each unit

of this factory is complete in every de-

tail; it has its own power-house, its own
staff, its own operators, its own railway

lines, its own plant. Each delivers its

quantum of cars quite independently of

the others every day. They all feed the

common store. The only other things in

common are a single selling agency and
a single purchasing agency.

"Let us turn to the question of har-

mony. All our workpeople are in har-

mony. You will have noticed that there

are no wom^n or girls about the factory.

Sex is prone to cause discords—that is

why. Every man in the place is an
original shareholder; every one paid his

£50 for his cai,.and all will receive their

cars in due rotation. There is not a

man in the place that belongs to a union
or is classed as a workman. They are

all well educated, many of them highly
educated, and without exception they
have a taste for art in some form or for

literature. They can do anything in the

factory, and they all do; we all can. If

a man falls sick, it is sometimes my
privilege to take his place. I enjoy a

week or two in the towers immensely,
and the members of whatever gang I

happen to he working with treat me
vx.ictly like their missing fellow. Some-
tiTies I get terribly chipped because I am
a bit clumsier than the regular hands.
By moving the men from one job to an-
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other their interest is m.nintained, but

nearly all the- work is, as a matter of

fact, fairly interesting At least, there

is no mftnotonous drudfrety. Whenever
drudgery has to be done wo jret a ma-
chine to do it. .\t first I bonght the few

fhains we- used, but when, 1.had seen

thorn being made I i«<k!olved never to buy

another. Go to a chain factory and you

will understand why. It is hateful to

me to see a woman or.yours girl seated

all day, week after week, pushing little

bits of steel into a punching machine. It

is gross degradation of humanity. Ma-
chines make all our chains from start

to finish. They are complicated ma-
chines and the men take frreat pleasure

in them. You saw our little axles being

made. In most works single-Operation

lathes operated by p-irls Would be used

for such work. Here you saw them fin-

ished complete by machinery.

"You saw also our system of inspection

and noticed our nippoi-s picking up parts

here and there, and chucking them into

the conveyors. Happy young rascals!

They only work in the .shops for two
hours a day—tJie rest they spend in our

school where we are making future men
of them—and as you may have noticed,

they enjoy the sport. We put lads on

the job because we want a little mis-

chief in it. The more tricks they get

up to, the more completely they test our

interchangeability. The conveyor sys-

tem keeps a measure of control over

them, and their masters, who go into

the shops with them exercise beneficent

restraint.

"One word more, and that on the ques-

tion of noise. Noise is absolutely abom-
inable to all of us, both because it is

inharmonic in itself, and because it

simply shouts of inharmony in the ma-
chine producing it. A perfect machine
is noiseless. We have not yet reached

that state of perfection, but I am de-

lighted that you noticed we were getting

near to it.

"There, there, I am monopolizing the

convei'sation, but it is your own fault,

you appeared to be interested."

We assured him that we were.

"Are there any points you would like

me to explain?" he asked.

"Many," said we. "First, there is the

engine. The patent drawings—

"

He burst into laughter. "There is not

n single patent in the whole car.''

"What!" said we in rurprise.

"Not one," said lie. "After June 1st

any one that likes may copy our car. It

isn't patents that make success, but the

means of production. We have got the

start of the world and defy others to

calch us up, let them try never so hard."

As I rose to leave him, I addressed a

final question.

"No, sir," he said, "we have no agents,
but we are arranging depots for spares
all over the country. Good-bye, Do
come on June 1st and drive one of the
cars. There is nothing to learn. Good-
bye; good-bye!"

..V.glume ^^Ui

ACCURATE GAUGES OF PLASTER
OF PARIS

By Donald A. Hampson

Every .b!AS,i^es* has its. pivot men

—

men who are scarce and about whose
skill the whale fabric swings—men who,

corresponir to the tenor of the opera ahS

the baseball pitcher. , In the manufacr

ture of straw hats, there ate two such-

positions and one competent man in each

takes care of the wants of a plant of

about five hundred other employees.

These men are known respectively as the

"whittler" and the "moulder."

The whittler is a wood carver de luxe.

His work is to make wood patterns or

models for all the various sizes and

shapes of hat crowns and brims, to make
plaster of paris casts from these, dupli-

cates and many other parts that require

the hand- and eye of an artist. The,

moulder makes spelter dies from the

plaster casts and dresses them up to a

degree of smoothness and fit. Theie'dies

go in presses and the sewed forfiis kre

then pressed into hat shapes to suit the

modes of a season. (The hat business

uses or has used practically every me-

chanical movement in its presses and

various hydraulic and steam presses as

well.)

A whittler named Blake was one of

the best in the business and, being me-

chanically inclined, had devised many
improvements in other branches of the

work than his own. His broad experience

made him a man sought after and he

frequently contracted for a year away
from the home shop.. - ,. ,.,

It was while he was thus working

several hundred miles away that I made
the acquaintance of his plaster of Paris

gauges. Our experience in the line and

the patterns we had gradually made up

brought us repair work from distant

points. Usually the old parts were sent,

but Mr. Blake's method was to make a

cast in reverse of the part wanted and

send that to go by for the important

measurements.

The male piece was always just the

size the slot should be planed in the mat-

ing casting, and the female piece just

how much freedom should be allowed for

a sliding fit of the tongue. Without

knowing it, some of these gauges that

he made were of surprising accuracy,

and the fact that they were unaffected

by temperature was an important item.

Though this man never saw a micro-

meter, these parts, which he would call

ordinary work, could not be made closer

than O.boi in. than they are and show

the kind of fit that is wanted.

All of which goes to show that there

are other ways than ours, and that this

one might sometimes be copied by ma-
chinists in general

The Betson Plastic Fire Brick Co.. Inc.,

Rome, N.Y., have issued a folder descrip-

tive of the Betson one-piece permanent

baffle for water-tube boilers.
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Troubles in Electric Furnace Operation
Mechanical and Electrical Features of Furnace Design Which

.

Are Liable to Give Trouble if Not Guarded Against. Most of

These Are Simple in Themselves, But Cause Much Inconvenience

f

NOT so very long ago an engineer
who ought to have known better
asked an electrical furnace

operator in a Canadian plant just what
burned inside and how the heat was gen-
erated. While his knowledge embraced
a wide range of subjects, it did not ex-

tend to the subject of electro-metallurgy.

His position in many respects corres-

ponds to that of many plant engineers
who have the purchase of equipment of
this character in their hands.

In its essentials a comparatively
simple mechanism, the proper design of

both mechanical and electrical parts has
a lot to do with successful operation.

The engineer, purchasing a furnace of

any type, should carefully examine its

design and the following sources of

trouble may serve to indicate some of

the weak spots.

The design of the doors is an import-
ant item. They should be so constructed

as to present considerable resistance to

the warping action of the hot interior

of the furnace and the guides should be
designed with this in view. Reasonable
tightness is desirable and the more near-

ly gas tight the door is, the larger will

be the life which may reasonably be ex-

pected.

The subject of counterweighting is one
which should be carefully studied. Doors
which require three or four men on the

end of the counterweight lever to open
them are worse than useless and money
will have to be spent in the remodelling

of the equipment.

Electric furnaces are built without ex-

ception with removable roofs or tops

and the provision for changing roofs

should receive attention. Not only should

the roof be easily rem.ovable but the de-

sign should be such that the refractory

brick can be laid up easily. It should

also be borne in mind that the fewer

the openings and the smaller their size

—the longer the life which may be ex-

pected.

Electrode Gears

Electrode breakage is a very material

item of expense in the operation of some
furnaces and attention might well be

paid to the design of the electrode gear

for its minimization. In some designs a

jib holding the electrode clamp projects

from a structural steel mast and is ar-

ranged for vertical travel in this mast.

The usual means of effecting this travel

is to have wheels fastened to the jib and

bearing on the inside of the flanges of

the steel members of which the mast is

made. It is obvious that the diameter

of these wheels must be less than the

width between flanges, but if there is

much more than % in. clearance trouble

may be expected.

By W. F. SUTHERLAND

With the electrode hanging free in .

the furnace and not in contact with the
charge the bottom guide wheels on the
jib bear on the flange of the I-beam or
channel furthest from the electrodes and
the top ones bear on the near flange.

Should the electrode travel downwards
until it is in contact with the charge, the

position of these guide wheels is re-

versed owing to the release of the
weight and the pressure upwards. This
results in the turning of the electrode

through a small vertical angle, depend-

ing on the wheel clearance and if the

latter is of sulficient magnitude the elec-

trode will likely bind on the charge and
roof-ring of the furnace or may pinch

in the electrode hole with resulting

breakage. In one case, it was no un-

common occurrence to break several

electrodes during the course of the day's

run from this cause alone.

The jib is usually raised and lowered

by means of a wire cable running over

sheaves to an electrically operated winch.

The method of attaching this cable is of

some importance, for if it is simply pass-

ed through a punched hole in a plate

cutting may be expected. Thimbles

should always be used for the fastening

of cables in this manner.
Mention has been made of the clearance

of the jib guide wheels in the mast. Of
almost equal importance is the clearance

in a direction at right angles to the

former. If this is not made of small

amount, the electrode and its supporting

mechanism will wobble sideways with

harmful results.

The tilting gear is of much importance

and it is essential that the motor be of

a rugged type and its location well pro-

tected from-splashings of hot metal and

flying slag, to say nothing of the mis-

cellaneous foundry dirt which is sure to

find its way into the pit. The tilting

motor control should be of an extreme-

ly rugged type and totally enclosed. All

connections should be made in conduit.

A worm gear drive is usually incor-

porated into the tilting mechanism and

it is of importance to notice that the

worm gear should be of bron/.e. Cast

iron is not a suitable material and is

liable to cut. For the sector gears cast

iron is suitable if the proportions .are

correct and allowance made for the

heavy work which has to be performed.

In some types of furnaces the sector

gears take more than half the total

weight of the furnace, and the import-

ance of proper design can hardly be over-

estimated. Any failure of th.e tilting

mcchmism when pouring involves much
inconvenience and at times considerable

loss.

Direct current is usually ised for

operating the electrode and tilting mo-

tors when it is available and in this case

dynamic breaking is usually resorted to.

When alternating current is the only

kind available, recourse n.ust be had to

solenoid-operated brakes for checking-

electrode travel and tilting. In this case,

it is important to properly proportion

the solenoid for proper current carrying

capacity coils for heat dissipation. Burn-

ed-out coils are a source of annoyance

and expense which can- easily be ob-

viated by proper design.

With automatic regulation it is im-

portant to see that a no-voltage attach-

ment is provided. Without it, if the

power supply is cut off through line

failure the transformer switch opening,

the regulator immediately starts the

electrode travelling downwards with

disastrous results to the electrode or

its gear. With the no-voltage feature

the regulator immediately ceases to-

function and the electrodes remain sta-

tionary unless hand control is used or

until the power cornes on again. It is

important also to notice whether this

no-voltage feature functions properly.

If it does not, it is worse than useless

since it only gives one a sense of secur-

ity which is utterly false.

Ammeters are usually provided and in

most cases they are installed in the reg-

ulator circuit. Care should be taken to

see that they are of the proper scale

to correspond to the current trans-

fonners. Thus, if the current h-ans-

formers have a ratio of 4,000/5 amps.,

the ammeters should show a full scale

deflection of 4,000 amperes when trav-

ersed by a current of 5 amps.

The ammeters should also be correct-

ly installed in the secondary circuit of

the transformers. This circuit is essen-

tially of the series type, although modi-

fied by a parallel connection to the reg-

ulator rheostat. The ammeters should

be installed in such a manner that all

of the current generated by the sec-

ondary e m.f. of the transformer passes

through them and so that none of it is

shunted by the rheostat above mention-

ed.

Low Tension Leads

Soldered connections should never be

used on the low tension leads since

anv local heating is sure to melt the

solder. Lugs should be cast on the leads

or clamp connectors, if used, should be

designed for ample current carrying-

capacity.

It is preferable to have an inverse

time limit relay installed in connection

with the transformer oil switch. This

feature minimizes outage time particu-

larly in the breaking down period.
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Industrial Newa

roused by "the desire to obtain knowledge from the

printed page."
i. u j

The school system of this country should, more and

more, bend to the practical. There are enough frills

hitched on it now.
,j u

As far as this paper is concerned, we would much

rather take the word of a man like Robert Patterson, of

Stratford, who for 20 years was Master Mechanic of the

Grand Trunk shops at Stratford, and an outstanding suc-

cess in the matter of training apprentices. Would he

urge less attention to mathematics in the schools? Not

much. He would urge more attention. Would he pile

on frills at the expense of essentials? He would not.

Only a few weeks ago CANADIAN MACHINERY
discussed these matters at considerable length with Mr.

Patterson. His criticism of our education plan is not

destructive, like Dr. Noble's. His ideas are constructive.

He favors teaching boys in the shops, and teaching them

the subjects they must excel in in order to be leaders in

their trades. He realizes that the tendency of the age

will, of itself, keep boys from taking work or education

too seriously. He has seen too many boys, from a lack

of education, from habits of drift formed in their plastic

years, shuffle off into the world with nothing to sell but

their brute force to do hard, manual labor.

It is too bad that Dr. Noble had not taken the

trouble to consult the industrial leaders before letting

fly his half-baked ideas about freak schools.

Queer Ideas About Schools

TpHE chairman of the Toronto Board of Education is

Dr. Noble. In his remarks at the first of the year

on the occasion of the first meeting, he is reported to

have said that he would not teach a child to read until

a desire was created to get information from the printed

page. Spelling he would teach hardly at all and geography

only incidentally. "Why teach arithmetic in an age

when we have adding machines?" he asks. Dr. Noble

would have cafeterias, dancing, swimming tanks, etc.,

also movies.

Toronto is the reputed educational centre of Ontario.

It is quite right that other places should look to this

city for sane leadership in these matters.

It has not been claimed that Dr. Noble was mis-

represented, and so it seems that his strange statements

must stand.

"Why teach arithmetic in an age when we have add-

ing machines?"

There would be equal sense in crying out: "Why teach

'or allow children to walk when we have automobiles?"

The adding machine is representative of fine mech-

anical work. It is a triumph to the brains of skilled in-

ventors, designers and mechanics. Had Dr. Noble's

childlike philosophy been in vogue, there would be no

adding machines, there would be no gramophones that

he urges for the schools.

Ask the mechanic who takes his trade seriously if

he regrets having learned arithmetic. He will tell you
that his regret was not that he learned it, but that he
did not learn more of it.

Then there is that strange idea of not teaching the
child to read until a desire had been created to get in-

formation from the printed page. Follow that to its

logical conclusion and we have this: If the child has no
desire to secure this information, let him slide. The

New Cause For a Strike

'TpHE president of the One Big Union in Fernie, B.C.,

is William Potter. He got on the train that runs

up to the mines at Coal Creek, but would not pay his

fare. He was ordered off, and as a result the miners

refused to go to work.

Coal Creek, by the way, is the place where the Crow's

Nest Pass Coal & Coke Co. operate. It is five miles from

Fernie, but nearly all the miners live at Fernie, for the

very good reason that the mountains have not left enough

room for them to live at Coal Creek.

In one way we're inclined to agree with Bill. Per-

haps he reckoned his ride up on the mine train was not

worth paying for. That has always been an open ques-

tion. The best commentary on the train is that in fine

weather most of the men prefer to sit around the edge

of flat cars.

But Bill getting put off the train was enough to keep

the morning shift out of the mines. It was, in fact, an

enormous offence. The idea of the president of the One

Big Union being forced to leg it up to the mines is sad.

Going up to the Creek is a stiff grade—it goes up some

500 feet in five miles. Had he been kicked off on the

down trip our sympathy would not be disturbed. None

of it would be carried off and handed out to One Big Bill.

For years past One Big Unionists and Socialists have

been telling the miners and others that some day they

would own the mines and everything else. That seed

probably got in behind Bill's ear and sprouted. Who
knows but on that day he imagined that he had a real

honest-to-goodness claim on the mine train? Small won-

der that William, as he gazed upon the conductor, recog-

nized in him one of his hired men, and felt quite within

h's right in telling him to be gone when he asked that

Bill should decorate the incoming side of the company's
books with his fare that day.

The labor market of British Columbia must be in

queer shape when the mines at a camp the size of Coal
Creek deem the chucking of Bill from the train for not

raying his fare to be sufficient cause for shutting down
'.he mines for the day shift. •
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Publicity For Canada
"TMIBRE has been a great deal of advertising of one

kind and another done for Canada, some of which,

like the ice palace in Montreal, might have been well

dispensed with. The Canadian Pacific Railway has been

doing some real constructive advertising in Great Britain

lately, which cannot fail to be of value to the Dominion.

This has taken the form of illustrated lectures, the illus-

trntions being carried out by a moving picture machine,

showing the industries of the country in active operation.

The first lecture was given in the Central Hall, West-

minster, and the industrial views were preceded by a

series of scenic subjects, which practically covered the

Dominion. Then a film was shown which covered the

paper-making industry, from the cutting of the tree,

through the logging road, the drive to the mill boom,

the sawing, barking, chipping, cooking, and so on to

the finished product. The interest manifested by the

audience was intense. Following this came a review of

the wool industry, likewise traced from the back of the

sheep to the finished cloth. Then came the asbestos mines
of Quebec, and it was once more demonstrated that the

bulk of the world's asbestos supply was concentrated in

that Province. The explanatory lecture was introduced

by a speech from Sir George McLaren Brown, European
manager of the Canadian Pacific Railway, who emphasized

the necessity of cementing the component parts of the

Empire together in such a manner that disruption would

be impossible. Educative propaganda of this kind is of

the utmost benefit to Canada, and should have the effect

of inducing the very best kind of immigration. We must
have immigration if the great resources of this country

are to be developed as they should, and scenes from the

actual life of the country are a much better means of

persuading the intending settler than the doubtful

methods employed in the East by unscrupulous immigra-
tion agents.

is so much needed to maintain Britain in the forefront

of the maritime world, will proceed from now on with

speed and regularity, till she is once more in the fore-

front, where she can be trusted to remain.

Building up the Liner Fleet

D EPORTS from England tell of the launching of two

purely passenger liners, one for the fleet of the Pacific

Steam Navigation Company, and one for the Anchor Line.

These vessels are noteworthy for the fact that they are

the first vessels built since the war of the purely liner

type. By this it is not meant to convey that they are

of the New York route class, but they are designed - as

liners, and not cargo boats. They also tend to illustrate

the lines upon which the replenishing of the passenger

fleets of Great Britain will be carried out. The luxurious

fast passenger vessel of the "Lusitania" and "Aquitania"

class will not be built in the immediate future. The need

is for the intermediate type of passenger boat, with a

moderate speed of 17 to 18 knots, having ample passenger

accommodation, coupled with a relatively large carrying

capacity. They will be economical of fuel, and in many
cases, in fact, the majority, will be fitted to burn oil

fuel. The propelling machinery will be geared turbines.

Many of the existing ships of the large passenger lines

are being converted from coal burners to oil burners,

the greatest of all being the "Aquitania," which is being

altered and reconditioned at the yards of Armstrong,

Whitworth on the Tyne. The Cunard, Anchor, Anchor-

Donaldson, and Anchor-Brocklebank lines are building

between them 34 ships, aggregating about 400,000 tons,

every one of which will be oil burning, and geared tur-

bine driven. While standardization, as it was understood

during the war, cannot be applied to these specially-

designed ships, shipowners will build numbers of vessels

to the same design, thus allowing them to order all the

material for a series of ships well in advance, to the

same specifications. The building of the liner fleet, which

W^
Inaccuracy in Reports

^HILE the average technical article is reliable, and

great care is taken to make it so both by the author
and the editorial staff of the paper in which it appears,

still occasionally someone slips up and an error or false

statement palpably inaccurate creeps in. We are re-

ferring to a recently-published statement in connection

with radiation loss. The point at issue is in the figure

of 502° appearing on a chart as the temperature of the

exterior wall of the setting. This is pretty warm.

An Iowa inventor has oibtained a patent upon a uni-

cycle that is driven by an electric motor and prevented
from falling by gyroscopic fly wheels.

On the principle of spring window shades, but operated

horizontally, an index that can be attached to desk tele-

phones has been invented.

An international exhibition for the reconstruction of

the industrial, agricultural and commercial life of France
will be held at Lille from May until October, 1920.

Flames from an oil or gas stove do not come in contact

with the food cooked on a new broiler, which consists of

hollow tubes, through which pasa heated gases generated

in a combustion.

A subterranean river in the Philippines is navigable

by snxall boats for two and a half miles from its mouth,

passing through several large stalactite hung caverns.

A partitioned metal tray has been invented that tele-

scopes to fit a desk drawer of any size.

An inventor has equipped the back of a small brush

with rubber suction cups to hold it on a wash bowl or

other smooth surface for the convenience of one-armed

persons.

Chiefly for photographing machinery, a camera has

been invented large enough for a man to enter it to

change the plates.

To make a motorbaat of any craft, an inventor has

mounted an engine, shaft and propeller in a hollow fin

whiich he used to replace the boat's keel.

An automobile speedometer has been invented that can

be set to regulate the speed of a car and prevent it being
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MARKET
DEVELOPMENTS

High Prices and Shortage Still Here
Little Material in Warehouses—Pipe Prices Advance—Production

in the Steel Mills is Still Behind—Future Chances of Catching Up
Are Not Certain

IN practically all branches of the steel trade a shortage

is noticed. There is the same story of depleted stocks

from warehouses, and production in the mills nowhere

near catching up with the demand. Under these circum-

stances, there is no difficulty in getting premiums, and

sheet mills that have been getting $10 for first quarter,

have placed business for second quarter at the same

rates. Whether the scarcity will continue into the future

or not is a question on which the experts differ. Some
think it is a temporary effect caused by the strike, and

other adverse factors, and that the mills will catch up

when given a reasonable time. Others incline to the

opinion that there will be heavy buying by the railways

in the near future that will effectually preclude the

chances of replenishing stock. The coke situation is im-

proving, but not rapidly enough to suit all parties con-

cerned.

In Toronto there has not been so much activity this:

past week. Climatic conditions may have something to-

do with this, and it is expected that a revival will take

place with the coming of spring. There has been a good
business in small tools, and a large enquiry is out, for

the Canadian National Railways. Warehouses here are
just as short as any other centre.

There has been some good buying in the New York
market, in machine tools, a good percentage of which
was for woodworking machinery for shipyard use.

MONTREAL STILL SHORT OF
BLACK AND GALVANIZED SHEElS

Special to CANADIAN MACHINEBY.

IT is reported by local steel dealers

that the demand during the past week
has declined slightly, but the volume of

business is comparatively fair in view
of present conditions. The prospect for

greater production is looked for in some
quarters as a result of the recent calling

off of the steel strike, but it is the opin-

ion of some of the dealers that this de-

velopment will have little material ef-

fect upon the operation of the mills, as
the situation has gradually adjusted it-

self until at the present time there are
few men still out. It is believed that
the early return of the American rail-

roads to the former owners will be the

signal for the placement of large orders
tor railway equipment, and the heavy
inquiry for plates is some indication of

early future developments. The tube
situation maintains its strong position,

with supplies hard to obtain. Current
prices, in general, show an advance over
those of last week, although some prices

are never lower. On some of the smaller
sizes of seamless the prices are a little

eaaier, but tend upward on the larger
tabes. Four-inch is now $8.5 per hun-
dred feet, an advance of $10 per hun-
dred. Lapweld prices show an approxi-
mate advance of 5 per cent, over those

last quoted; 1%-inch are now $28, and
four-inch are $58.75.

The feature of the week is still the

marked scarcity of all classes of sheets,

both black and galvanized; it is almost
impossible to obtain any of the former
and the inability to obtain these keeps
the galvanizers from operating at capa-
city. Warehouses are completely strip-

ped of the majority of sizes in black

and galvanized sheets. The prices

quoted are those accepted for delivery at

convenience. Urgent requirements for

2 to 3 months' shipment are sometimes
made at premium prices, but definite

data in this regard is difficult to secure.

The early spring demand may occasion

a much stronger market with a cor-

responding advance in prices.

Strength Still a Feature

A strong market still prevails in non-
ferrous metals, and a fair demand
marks the week's activities. Copper has
fluctuated a little and the current quo-
tation shows a higher price than last

quoted. Lake is 25% cents and electro

24% cents, an advance in each case of

V4 cent per lb. The strength of the Eng-
lish tin market has been reflected here
and a nominal price of 72 cents is the

base of dealer's quotations. Lead is

stronger on good demand, the price of

10% cents representing aii advance of %
cent per lb. Antimony is also % cent

higher at 12 cents per lb.

Manufacturers Meet Exchange

The delivery on new equipment con-

tinues to be the feature of machine tool

activity, as shipment of tools coming in

from the States cannot be guaranteed
for many months. The average period

is from six to eight months, and in

some instances 1921 has been specified.

The rate of exchange now effective is

causing some anxiety on the part of
both manufacturer and purchaser, and
this factor of present business has a
tendency to place considerable more
business in the hands of Canadian firms,

than would otherwise be the case. Some
American firms are taking this situation

into account and dealers here report

that U. S. manufacturers are willing to

meet prospective buyers on the question

of exchange and allow for same if

necessary.

Apart from the high exchange rate

the tendency is for higher prices on

many tools. The week's transactions de-

note a quieter inquiry for new ma-
chines. The demand is widespread and
general in character. Considerable-

business is still done in rebuilt machine
tools.

Machinery Scrap Still Leads
With the possible exception of ma-
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chinery scrap, which is still to t^e fore

as regards demand, the general situation

is comparatively quiet and dealers re-

port few developments of an interesting

character. There appears to be a re-

vival in the inquiry as to steel and iron

scraps, but little to indicate that 'buying

in the near future will be out of the

ordinary. Dealers here state that the

market is quite firm, particularly in

irons, but some lines of non-ferrous

scraps are wealiening. Prices, however,

are unchanged, but should be considered

as nominal.

IS STEEL SHORTAGE
OVERRATED NOW?

Some Think So, But Fact Remains That
Warehouses and Stock Racks, Are

Empty

TORONTO.—Business has not been
particularly brisk during the week

in the Toronto field. It may be that the
weather has had the tendency to keep
people away from here. Inquiries have
been fair, though, and it is fully antici-

pated that the coming of spring, with its

attendant expansion, will see a revival
of business in all lines of machinery,
small tools, steel, iron, etc.

One of the big questions is that of
catching up with the orders that are al-

ready on the books of machinery and
steel houses. There is a feeling, ex-
pressed quite often, that the shortage
of steel is being exaggerated in some
cases, not so much as affecting the pres-
ent figures, but in regard to the ability

of the steel mills to bring up their pro-
duction figures to something sufficient

to give consumers all the steel they
want in reasonable delivery time.

Against all this sort of talk is the
fact that there is a shortage in the ware-
houses. There is a shortage in the stock
racks of the consumers. This does not
apply only to Canadian, but to American
conditions as well. One of the ware-
house men who has returned from the

States reports that affairs are even
wor.se there than they are in Canada.

"I went to Cleveland, Chicago, Pitts-

burgh, and other of the best ware-
housing centres. I wanted to see what
the condition was there, and if we were
any worse off than those in the same
business across the line. There does

not seem to have been the same rush of

business here as there, for the ware-
houses in United States are cleaned out

entirely in many of the much wanted
lines. They are, for the most part, stay-

ing with the price schedule that was an-

nounced on March 21, but they have
nothiniT to deliver, so what difference

does their price list make? The scal-

pers and the adventurers have been hav-
ing a good innings lately," he continued.

"I believe they can get about any price

that comes into their head to ask for.

As far as I could see, they were not look-

ing for any immediate relief to the situa-

tion, as the mill deliveries are not im-
proving to any extent.

"For instance, it is almost correct to

say that you cannot buy tubes now. The

POINTS IN WEEK'S
MARKETING NOTES

Sheet mills find no trouble in se-

curing a $10 premium.

Foundry pig iron is selling for
'

last half of 1920 at $39, Buffalb.

The belief that raHroads would be
very much in the market for steel

seems to be doubted in some qtiar-

ters, as the roads will have finan-

cial troubles to attend to them.

Most of the large jobbers in

United States are selling on the
March 21 list, but they have a scan-

ty assortment for sale. The scal-

pers and adventurers ' are making
merry, though, over all material that

comes their way.

Some of the independent pipe mills

announce an advance of $10 or $11
a ton on oil country goods.

One maker of grinders announces
a five per cent, increase, effective at

once. They are paying more for

their castings, and other charges
have also increased.

An effort is to be made to keep
bar prices in Toronto at 4.75, rather

tha allow a higher figure.

The National Railways are getting

tenders on a list of a dozen or so

large tools for the St. Malo shops.

warehouses where I visited couldn't sell

them because they didn't have them, and
saw no chance of replenishing their

stocks. Here is something that will show
the way some of the prices are going in

the States: A firm in Cleveland got a

line on 500 tons of blue annealed sheets.

Now, remember that the March 21 price

was 3.55 base for these, and then put

it down that the price asked for this 500-

ton lot was 6.50."

This line of material is used largely

for tank work, smoke stacks, etc.

There is still some difficulty in secur-

ing shipments of British-made goods for

this market, but, according to several of

those who are following the situation

closely, there will be an improvement
in the not far distant future.

Progress is beine made in putting the

war material on the market here, but

much of it is scattered in several shops,

and it makes it very hard for those in

charge to get out definite lists to send

to the trade. There was a quick clean-

up of desks, chairs, typewriters, and

other lines of office furniture that the

Ordnance Department had to offer, and

practically all that material has gone.

The Machine Tool Market
The buying of equipment for the St.
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Malo shops of the National Railvfayy has

been one of the largest lists' sent- ourt'

to the trade this year. There are, some
13 tools in all, and tenders have been

sent in by several of the dealers in this

di^rict. There is some little criticism

regarding the way the Government buys.

Dealers claim there is such a long time:

between the date the tender is put in and;

the time the business is placed. In thut

period there is apt to be s^eral'chaftg'^S

in prices. "'\

One firm making several lines of grind-

ers announce a five per cent, increase at

once.

"

Dealers handling small tools report -a

good business. In fact one' of these
dealers stated that he had done as much
business in a week in January than 'He

had turned over in the whole month last

year. Deliveries' are none too good on
some lines of cutters.

NEW YORK HAS A -

QUIETER MARKET
THERE ARE SEVERAL FIRMS THAT
ARE DOING BUYING ON A FAIR-

LY LARGE SCALE

Special to CANADIAN HACHINERr.

NEW YORK, Jan. 22.— The largest

buying of the past week has been
,

done by the Newport News Shipbuild-

ing & Dry Dock Co., Newport News,
,

Va., whose purchasing department is in

the Woolworth Building, New York. The.,

total requirements of the shipbuilding

companies is about 250 machines, of

which a considerable part is woodworking
machinery. Some of the orders were
tentatively placed before the close of.

the year, but confirming orders are just

being given.

The Savage 'Arms Corporation, Utiea,

N. Y., is inquiring for machine-tool
equipment for the manufacture of ball

bearings. The Otis Elevator Co., New
York, is doing a little buying to round
out its recent purchases. Westinghouse,
Church, Kerr & Co., New York, are buy-
ing the equipment for the extensions of

the American Rolling Mills Co., Middle-
town, O., which will probably include

some machine tools.

The General Electric Co., Schenectady,

N. Y.. continues to buy for its Rochester,

N. Y., plant, and has issued new lists

totalling about thirty machines.

Otherwise the market is somewhat
quieter than it has been for several

weeks.

ANNOUNCEMENT
General Forgings and Stampings,

Ltd., is the new name of the Canada
Pole and Shaft Company, Ltd., Merritton.

This change of name has been found ad-

visable owing to the fact that the busi-

ness has been gradually changing from
that of a pole and shaft and woodwork-
ing business to that of a forging and
stamping business. For a considerable

period the company has been operating
only on automobile forgings and stamp-
ings. This line will be followed ex-

clusively from now on.
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IS FUTURE TOO MUCH DISCOUNTED
ON THE SHORTAGE IN STEEL MARKET ?

a,Ki»t %• CANADIAN MACHHJBBY.

PITTSBURGH, Jan. 21.—The pig iron

and steel ni*rk3ts present certain ap-

pearances of groBfing stronger. Sheet

milh that had been obtoining* $10 a

ton premium, or thereabouts, on first

quarter contracts have lately been able

to place some contracts for second

quarter at the same prices. Some

foundry pig iron has gone for the second

halt of the year at $38 to $39, both f.o.b.

valley furnaces and f.o.b. Buffalo fur-

naces. These, and a few similar items,

would suggest that the period of

scarcity, which has produced such high

prices of late, is expected to be pro-

longed.

It is too soon, however, to draw

general conclusions. Fundamental con-

ditions, particularly financial conditions,

are very far from satisfactory, accord-

ing to the views of nearly all bankers.

Then there is the fact that anyone can

ascertain by just a little investigation,

that the steel market has been relying

on some favorable factors that do not

really exist. There is, for instance, the

expectation, generally entertained, that

the railroad companies will be larger

buyers immediately, or soon after the

lines are returned to their owners

March 1. If that were the case, as it

seems to be generally assumed in the

steel trade it is, railroad men them-

selves would, presumably, know some-

thing about it; but it is quite plain that

what railroad men have on their minds

at present is the group of -serious finan-

cial problems they have, to finance the

debts they will owe the Government for

improvements made during the control

period, making it that the lines will be

returned to their owners in better con-

dition than when received, and to finance

various obligations to mature in the

near future. In other words, the steel

market appears to have discounted a

favorable development that is not going

te occur.

Another reason that makes it unsafe

to assume that scarcity of pig iron and

steel will continue indefinitely is that

not enough time has elapsed to test the

effect upon the situation as to supply

and demand of increasing production.

Just now the consuming industries are

feeling keenly the effect of the curtail-

ment in production due to the iron and
steel strike. While the strike, as a
strike, was almost over by December 1,

the scarcity of fuel produced by the coal

strike, and the car shortage that de-

veloped promptly upon the resumption

of mining, have operated to retard

greatly the resumption of full activity

by the iron and steel industry. Even
at this date, the production of steel has

scarcely returned to the rate obtaining

in September, jast before the strike

started, that rate having been in the

neighborhood of 83 per -cent, of capacity.

When pig iron and steel production rise

to 95 or 100 per cent, of capacity, the

situation will, presumably, be altered.

It is true there are some in the produc-

ing ranks who speak as if there is little

hope of the industry operating efficient-

ly, and they may be right; but it cer-

tainly would be a curious situation for

the merchant blast furnaces and the

steel mills to be unable to operate satis-

factorily, but for the customers of these

producers to be able to operate well and

to be prepared to take maximum
tonnages of their pig iron and steel

materials.

Coke Supplies

Production of coke has been increas-

ing steadily at the by-product ovens

since the middle vi December, when

coal was released, as a result of the

mining settlement; but the increase has

been slow, and much slower than de-

sired. Production in the Connellsville

region suffered a back-set at holiday

time, while since then it has been at the

same rate as obtained the week before

Christmas. The Connellsville coke oper-

ators have been complaining loudly of

car shortage; but it must be remem-

bered that the shortage is in relation to

the increased production they desire and

their customers desire. In the past

thsee weeks they have been getting as

many cars as they were getting before

Christmas. The coke supply prevents

a number of idle blast furnaces from

blowing in, and a few furnaces actually

in blast have had to run at less than

capacity because of not receiving full

supplies of coke. In active times indus-

trially, a shortage of coke at this time

of year is the rule rather than the ex-

ception, and the shortage is generally

relieved before the end of January. In

this instance, the shortage may last

longer; but even at that, the balance of

probability is that there will be an

ample supply by the time the worst of

the winter weather is over. Present

prices, under Government control, $6

for furnace and $7 for foundry, per net

ton at ovens, Connellsville region, are

very profitable to the producers; but

when Government control is removed,

the furnaces will be quite willing to pay

still higher prices, if they are needed to

stimulate production.

Pipe Advance

Several of the independent pipe mills

have advanced oil country goods for $10

or $11 a ton, and they can readily ob-

tain the advanced prices for such deliv-

eries as they can make in the next few

months, since the producers holding to

the old prices are filled with business

for a long time to come. Advances in

standard steel pipe are also being made.

While it is stated there is no concerted

action, it is very probable that all but
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one or two of the independent pipe mills

will advance their prices three and a

half points, or about $7 a ton, thus

putting their card on a 54 per cent,

basing discount that ruled from Decem-

ber 12, 1918, to March 21, 1919, when

the 57% per cent, basing discount was

adopted, at the time of the Industrial

Board's efforts to stabilize prices gener-

ally.

Pig Iron

The foundry iron furnaces are sold up

tight for several months, and orders

for prompt lots can be placed only at

premiums, $40 valley being a relatively

low price for single carloads of No. 2,

while for extended delivery, say late in

the second quarter or for second half,

the market is firm at $38, valley. A car-

load of high silicon iron, 3.00 to 3.25 per

cent, silicon, has just sold at $46, val-

ley. Bessemer and basic, on moderate

sales, are up $2 a ton, to $37, valley, for

basic and $38, valley, for Bessemer; but

these grades are cheap relative to

foundry iron.

There is better news in the nail trade.

For some reason or other, the steel

strike affected the wire mills, as a whole,

more than other branches of the steel

industry, and the nail-making depart-

ments were especially hard hit. When
the strike was practically over else-

where, nail production was still relative-

ly light. In the past ten days, reports

have been of employment being much

better in nail departments, and of pro-

duction increasing very decidedly. The

market does not reflect, as yet, any

loosening up in the supply, as independ-

ent mills are still able to get $4.25 to

$4.50 for deliveries over a few weeks,

against the American Steel & Wire

Company's settling price with its regu-

lar trade, which has been $3.25 ever

since last March. The great shortage

in production is evidenced by the high

prices obtained during a period when

nails were really out of season.

VENEERING PRESSES
The West Tire Setter Co., Rochester,

N.Y., are manufacturing a gluing press

that is adaptable to the requirements

of paper box and veneer factories, piano,

furniture and other woodworking con-

cerns. It is of the hydraulic type,

equipped with a belt-driven pump, and

is built in various sizes, according to

specifications. One of the presses was

recently installed by a concern manu-

facturing cedarized cigar boxes, in

which the stock consists of paper veneer

over a wood body.

The company reports good business

from France in heavy motor car wheel-

setting machines.

It is commonly supposed that the Ther-

mos flask was invented in America or

Germany. The real facts have been made

known by the successful application by

Sir James Dewar for an extension of his

patent, No. 13,638 of 1904, for, inter alia,

the application of a method of absorb-

ing gases to the production of high

vacua. In scientific books the Thermos

is called the Dewar flask.—Engineering.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering
into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $33 00
Lake Superior, charcoal, Chicago 38 40
Standard low phus., Philadelphia

40 00-40 00
Bessemer, Pittsburgh 3S 00
Basic, Valley furnace 30 00
Toronto prie«:

—

Silicon, 2.25o^ to 2.75% 47 30

IRON AND STEEL
Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 4 75
Steel bars, base, Toronto 4 75
Steel bars, 2 in. to 4 in. base. ... 6 00
Steel bars, 4 in. and larger base 6 50
Iron bars, base, Montreal 4 25
Steel bars, base, Montreal 4 25
Reinforcing bars, base 4 75
Steel hoops 6 00
Norway iron 11 00
Tire steel 6 50
Spring steel 8 00
Band steel. No. 10 gauge and 3-16

in. base 5 25
Chequered floor plate, 3-16 in 7 50
Chequered floor plate, % in 7 00
Staybolt iron 8 00
Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 2 36
Tank plates, Pittsburgh 2 65
Structural shapes, Pittsburgh. ... 2 45
Steel hoops, Pittsburgh 8 05

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 3 62
Structural shapes 8 72
Plates 3 90
Small shapes under 3" 8 62

FREIGHT RATES
Per 100 Poundl.
C.L. L.C.L.

Pittsburgh to Following Points
Montreal 33 45
St. John, N.B 41% 55
Halifax 49 64%
Toronto 27 39
Guelph 27 39
London 27 89
Windsor 27 89
Winnipeg 89% 136

METALS
Gross.

Lake copper $25 50 $24 00
Electro copper 24 50 24 00
Castings, copper 24 00 24 00
Tin 72 00 60 00
Spelter 11 50 10 75
Lead 10 25 8 75
Antimony 12 00 10 50

Aluminum 33 00 35 00
Prices per 100 lbs.

PLATES
Montreal Toronto

Plates, % up $ 5 00 $ 5 00

Plates, 3-16 in 5 26 5 25
Price List No. 38
WROUGHT PIPES
Standard Buttweld

% in.

M, in.

% in.

% in.

% In.

6 00
4 68
4 68
6 21
7 82

1 in 11 66

1% in. 16 64

1% in 18 70

2 In 26 16

1% in 40 37

I in 62 79

3V4 in 67 16

8 00
6 81
6 81
7 78
9 95
14 71
19 90
23 76
32 01

51 19
66 94
84 18

in. 79 67 99 74

Standard Lapweld
2 in 38 81
2% in 42 12
3 in 66 08
3% in 69 00
4 in 81 76

93
1 08
1 40
1 88
1 93
2 22
2 66
2 46

10 in 3-17

4% in.

5 m.
6 m.
7 m.
8L m.
8 m.
9 m.
lOL in.

36 34
62 86
68 47
86 94
103 00

1 18
1 37
1 78
2 82
2 44
2 81
3 36
3 12
4 02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4' and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4 and under, 40%,
4%" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying Prices.

Per 100 Pounds.
Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy
Copper wire
No. 1 machine composi-

tion
New brass cuttings

Red brass cuttings
Yellow brass turnings . .

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel. . . .

Boiler plate

Axles (wrought iron) . .

Rails (scrap)
Malleable scrap
No. 1 machine cast iron

.

Pipe, wrought
Car wheels
Steel Axles
Mach. shop turnings...

Stove plate

Cast boring

.$14 00
17 00
17 00
17 00

15 25
11 00
14 00
8 00
6 25
7 25
6 00
5 00
3 76
18 00
Per Ton

15 00
15 00
25 00
16 00
25 00
24 00
10 00
22 00
21 00
9 00
22 00
10 00

13 75
17 00
17 00
17 00

16 00
10 75
14 75
9 00
7 00
7 75
6 00
6 00
3 50
18 00
Gross

16 00
11 00
20 00
16 00
20 00
25 00
9 00

20 00
20 00
11

21

11

00
00
00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %" and less 15

Carriage bolts, 7-16 and up Net
Coach and lag screws 30

Stove bolts 50

Wrought washers 60

Elevator bolts • 5

Machine bolts, 7-16 and over 10

Machine bolts, %" and less 20

Blank bolts 25

Bolt ends 10

Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, o. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and &L hd.,

brass net
Nuts, square blank add $1.60

Nuts, square, tapped add 1 76
Nuts, hex., blank add 1 76
Nuts, hex., tapped add 2 00
Copper rivets and burrs, list less 16
Burrs only, list plus 25
Iron rivets and burrs 40 and 6

Boiler rivets, base %" and larger $8 60
Structural rivets, as above 8 40

Wood screws, 0. & R., bright 76

Wood screws, flat, bright 77%
Wood screws, flat, brass 55
Wood screws, 0. & R., brass 56%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze. . . . 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 40
Sq. and Hex. Head Cap Screws. . . 35
Rd. and Fil. Head Cap Screws . . S
Flat But. Hd. Cap Screws 10
Fin. and Semi-fin. nuts up to 1 in. 36
Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 25
Fin. and Semi-fin. nuts over 1%

in., up to 2 in 10
Studs 16
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head boH nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, 30
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per (rro«s tor'

Bessemer billets $43 00
Open-hearth billets 43 00
O.H. sheet bars 46 00
Forging billets 56 00
Wire rods 66 00

Government prices.

F.O.B. Pittabnrgh.

NAILS AND SPIKES
Wire nails

Cut nails

Miscellaneous wire nails
Spikes, % in. and larger
Spikes, V* and 5-16 in

ROPE AND PACKINGS
Drilling cables, Manila
Plumbers' oakum, per lb

Packing, square braided
Packing, No. 1 Italian
Packing, No. 2 Italian
Pure Manila rope
British Manila rope
New Zealand hemp
Transmission rope, Manila
Cotton rope, %-in. and up....

.$4 95

. 5 00

..60%

.$7 60

. 8 00

89
10%
38
44

32
26
26
43
80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net
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MISCELLANEOUS
Solder, stricUy » 84

Solder, guaranteed " '"'_„

SaS,itt meuls 18 toJO
Soldering coppers, lb ^ oo

Lead wool, per lb 14

Putty, 100-lb. drums 6 75

White lead, pure, cwt 17 80

Red dry lead, 100-lb. kegs, per

cwt 16 50

Glue, English • 35

Tarred slater's paper, roll 1 30

Gasoline, per gal., bulk 33

Benzine, per gal., bulk 32

Pure turpentine, single bbls., gal. 1 60

Linseed oil, raw, single bbls 2 90

Linseed oil, boiled, single bbls... 2 92

Plaster Paris, per bbl 4 50

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
SalSoda 03%
Sulphur, roUs 06
Sulphur, commercial .'. 04%
Rosin "D," per lb 07

Rosin "G," per lb 08
Borar crystal and granular 14

Wood alcohol, per gallon 2 00

Whiting, plain, per 100 lbs 2 50

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes up to 52 40

S.S. drills, wire sizes. No. 63 to

80 40-10-5

Standard drills, all sizes 40-10-5

3-fluted drills, plus 10

Jobbers' and letter sizes 40-10-5

Bit stock 40

Ratchet drills 16

S.S. drills for wood 40

Wood boring brace drills 26
Electricians' bits 30
Sockets 6o

Sleeves 60

Taper pin reamers net
Drills and countersinks 5% ofT

Bridge reamers '. . . . 60
Centre reamers 10
Chucking reamers ."'net

Hand reamers 10
High speed drills, list plus 20 to 40
Canadian high speed cutters, net to 10 off

American plus 40

COLD ROLLED SHAFTING
At mill list plus 6%
At warehouse list i»ns 26%
Diaconnts off new list. Warehouse price

at Montreal and Toronto
IRON PIPE FITTINGS

Malleable fittings, class A, 20% on
4i«t; class B and C, net list. Cast iron
fittings, 15% off list. Malleable bush-
ings, 25 and 7%%; cast bushings, 25%;
unions, 45%; plugs, 20% off list Net
prices malleable fittings; class B black,
24%c lb.; class C black, 15%c lb.; gal-
ranized, class B, 34c lb.; class C, 24%c
lb. F.O.B. Toronto.

SHEETS
Montreml Toronto

Sheets, black. No. 28..$ 7 00 $ 6 75
Sheets, black. No. 10. . . 6 50 6 50
Canada plates, dull, 62

•' sheets 8 50 8 00
Can. plates, all bright.. 8 50 9 00
Apollo brand, 10% oz.
galvanized

Queen's Head, 28 B.W.G
Fleur-de-Lis, 28 B.W.G
Gorbal's Best No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S 9 25
Premier, 10% oz 9 66
Zinc sheets 20 00 20 00

PROOF COIL CHAIN
(Wnrrh'-ft Pr\er)

B
% in... $18.00; 6-16, $11.00; % in..

$10.00; 7-16. in., $9.80; % in., $9.76; %
in., $9.20; % in., $9.30; % in., $9.60; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B.B.

% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; % in., $9.50;

% in., $9.30.

Prices per 100 lbs.

FILES AND RASPS
Per Cent.

Globe 60

Vulcan 60

P.H. and Imperial 50

Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50

McClelland, Globe 60

Delta Files 20

Disston ..., 40

Whitman & Barnes 60

Great Western-American 60

Kearney & Foot, Arcade 50

BOILER TUBES.
Size. Seamiest Lspwelded

1 in $27 OO $
1^ in 29 50

1% in 31 50 28 00

1% in 31 50 28 50

2 in 30 00 26 75

214 in 35 00 29 00

2% in 42 00 53 00

3 in 50 00 42 00

3% in. 46 00

3% in. .;. 63 00 49 00

4 in 85 00 58 75

Above prices advanced 5%.
Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb - .

.

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 40

Black oil, per gal 15

Cylinder oil. Capital 58
Cylinder oil. Acme 45
Standard cutting compound, per Ib.O 06
Lard oil, per gal $2 60
Union thread cutting oil, antiseptic 88
Acme cutting oil, antiseptic 37)%
Imperial quenching oil 89%
Petroleum fuel odl, bbls. net 8
BELTING—No 1 OAK TANNED

Extra heavy, single and double. . 30%
Standard 30, 10%
Cut leather lacing. No. 1 2 20
Leather in sides 1 75

TAPES
Chesterman Metallic, 50 ft $2 00
Lufkin Metallic, 603, 50 ft 2 00
Admiral Steel Tape, 50 ft 2 76
Admiral Steel Tape, 100 ft 4 46
Major Jun. Steel Tape, 60 ft 3 60
Rival Steel Tape, 50 ft 2 76
Rival Steel Tape, 100 ft 4 46
Reliable Jun. Steel Tape, 60 ft. . . 3 60

PLATING SUPPLIES
Polishing wheels, felt $4 60
Polishing wheels, bull-neck 2 00
Emery in kegs, Turkish . .

.

09
Pumice, ground 06
Emery glue 30
Tripoli composition 09
Crocus composition 12
Emery composition 10
Rouge, silver 60
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 inclusive 08%
Grits, 80 and finer 6

BRASS—Warehouse Price
Brass rods, base % in. to 1 in. rod 84

Brass sheets, 24 gauge and heavier,

base $0 42
Brass tubing, seamless 4ft

Copper tubing, seamless 4&

WASTE
XXX Extra... 19i% Atlas IT
Peerless 19 X Empire . . . 16^
Grand 18 Ideal 16
Superior 18 X Press 14
X L C R ....17

Colored
Lion 15 Popular 12
Standard 13% Keen 1Q%
No. 1 ....13%

Wool Packing
Arrow 25 Anvil IB
Axle 20 Anchor 11

Washed Wipers
Select White. 11 Dark colored. 09
Mixed colored. 10

This list subject to trade discount tot

quantity.

RUBBER BELTING
Standard... 10% Best grades .. . 159fc

ANODES
Nickel 68 to .6R
Copper 38 to .46.

Tin 70 to .7ft

Zinc 18 to .1&
Prices per lb.

COPPER PRODUCTS
Montroal T^ronr

Bars, % to 2 in $42 50 $43 OO
Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 Oft

Copper sheet, tinned, 14x60,
14 oz 48 00 48 Oft

Copper sheet, planished, 16
oz. base 46 00 45 Oft

Braziers', in sheets, 6x4
base 45 00 44 Oft

LEAD SHEETS
Montreal Toronto.

Sheets, 3 lbs. sq. ft $10 75 $11 50
Sheets, 3% lbs. sq. ft.. . . 10 50 11 Oft

Sheets, 4 to 6 lbs. sq. ft.. 10 25 10 6ft

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ .23

Acid, hydrochloric 03%
Acid, nitric -10

Acid, sulphuric .03^
Ammonia, aqua .15

Ammonium, carbonate 20
Amimonium, chloride .22

Ammonium hydrosulphuret . .

.

.75

Ammonium sulphate .30

Arsenic, white .14

Copper, carbonate, annJiy 41
Copper, sulphate .16

Cobalt, sulphate 20
Iron perchlorid* 62
Lead acetate 30
Nickel ammonium sulphate . . . .08

Nickel carbonate 82
Nickel sulphate .19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26
Silver nitrate (per oz.) 1.20
Sodium tisulphate .11

Sodium carbonate crystals .... .06

Sodium cyanide, 127-130% 38
Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18
Tin chloride l.Oa
Zinc chloride, C.P 30
Xinc sulphate 08

Prices per lb. unless otherwis* stated
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Interchangeability as an aid to Greater Production
The Need of Accurate Production in Any Line of Industry is Too
Well Known to Require Comment. Herein Are Shown and
Described Various Precision Tools Used to Obtain Such Results.

THERE was a period when the term
production did not mean so much
in the mechanical world as it im-

plies to-day. Manufacturers had very
little competition to deal with, never
stretching themselves to produce an
article in the shortest time possible, nor
attempting to secure interchangeability.

In fact the latter-mentioned word had
an ugly sound to them, forecasting all

sorts of difficulties and pitfalls.

Take for example the case of many
makes of the earlier models of the Lino-

type. The feature of interchangeability

was largely conspicuous by its absence in

this case, and considerable trouble and
irritation resulted from this fact.

A machine of such nature, consisting

as it does of some

3,600 odd parts, is

bound to get out of

order to some ex-

tent. A break oc-

curs and a new piece

is required at once.

Providing that all

parts ' are inter-

changeable, the
problem is a small

one, but in those old

days, when very few

parts were a dupli-

cate of each other,

the fun (?) en-

eountsred was some-

times great. It was :

necessary to file

thi4 grind -that, and

so dfi'.

it was only na-

tural that such a

condition had to

change, and change
it did, for to-day

this type of ma-
chine, of which
there are numerous
makes, is so improv-
ed, that all parta
are ab.solutely interchangeable. In the

event of a breakdown out comes the

broken portion and in goes a new piece,

a perfect fit, without any trouble.

By J. H. MOORE

How has such a sweeping change be-

come possible? Simply through fore-

thought, together with careful planning
of jigs and fixtures, test gauges, etc. All

this did not happen in a day, but has been
the result of steady improvement as time
went on. What holds good in the story

of the Linotype, likewise applies to the

use of production and inspection tools in

the machine tool industry.

The writer can well remember the

time when jigs and fixtures were looked

upon as, well, a sort of wild dream on
the part of an efficiency expert, and as

for the fellow who carried a first-class

set of tools in his kit, why, he was con-

sidered crazy. The idea of spending his

own money to produce better work for

I

FIG. 1- ILLUSTRA'l'ING THE USEmjLNESS OF THE ADJUSTABLE
KNEE IN SETTING UP TO CHECK MEASUREMENTS.

the company was always a subject for

a joke.

To-day the opposite condition holds

good, for the chap who works with old-

fashioned tools is out of date, a back
number, and not to be classed with the
other type of workman who delights in

keeping his tool kit up to the minute.
From this statement it is not to be

inferred that good tools make good work-
men. Far from it, for we have seen a
mighty poor workman handling good
tools. We have also seen cases
of a good workman using poor
tools, with poor results, who could have
obtained the best of results with the
proper equipment, but in the latter case
the workman soon got wise to himself.

All these facts, however, are already
history, so why repeat them? Let us
proceed into a talk on production and
inspection of tools, taking it fov granted

that all readers

agree with us as to

the feasibility and
advantage of their

use.

To confine oneself

to any particular

branch of industry

would be impossible,

but of one thing we
can speak, and that
is the fact that the

real problem in any
manufacturing pro-

cess is the design-

ing and building of

special tools, jigs,

fixtures and gauges
necessary for the

economical produc-
tion of the product
no matter what jt

may be, making sure

that all parts ar«
interchangeable.

Of course we are
taking it for granted
that the product is

to be turned out in

reasonable quanti-

ties, for the fact of

quantity enters largely into the problem
of how much should be expended on fix-

tures, gauges, etc. A concern like the

Ford Motor Car Co. can afford (no pun
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FIG. 2—TWO VIEWS OF A TOOLMA'KER'S ADJUSTABLE KNEE, i

intended) to spend considerable money
un a special speeding-up fixture, for

wieir production is su great, while a

manulacturer turning oui say only 5,000

machines a year could not attempt to

equip his plant in a manner similar to

the first-mentioned concern. In other

words the planning of equipment ex-

pense is largely dependent on the quan-

tity produced.

Usually the first germ of the idea is

created in the drawing office. This is

especially true in the case of a jig or

fixture. The idea is thrasned out

thoroughly, until it is at last O.K.'d,

traced, blueprinted, and passed on to

the tool room.
The Need of Good Tools

We will suppose the fixture designed

is to be used on the lathe, the operation

being the turning of the taper portion

on an automobile brake rod support. The
tai>er on such a piece is about 3 inches

ung, and all pieces must be exact du-

plicates of each other.

In order to make sure that all dimen-

sions on the turning fixture are accurate,

the toolmaker should be equipped with
only the best of precision tools. Take
for example Fig. 1. While this illustra-

tion does not depict a fixture of the na-

ture we speak of, it does show clearly

a good example where the adjustable

knee, or swivel angle block (as it is

sometimes called) can be used to ad-

vantage. ^ \

By the use of this production tool you
can clamp a fixture securely, marking
such measurements as you see fit, or

checking dimensions, as the case may be,

feeling assured that the results obtained

will be accurate in every respect, pro-

viding of course you exercise reasonable

care and use a good grade of measuring
tool.

Fig. 2 gives two different views of this

style of adjustable knee under discus-

sion. As can be noted, it can be set to

any desired angle. Sine buttons with

sufficient centre distance for obtaining

angles accurately, are set in one end of

the knee. At the other end is a gradu-

ated section and vernier, reading to 5

minutes, which enables the knee to be

set quickly to within 5 minutes of the

required angle.

The working faces of the knee are pro-

vided with T slots for bolting the work
to the tilting table.

Usually the height of this type of knee

is 9 inches when in horizontal position,

which is ample height to allow the

handling of quite a variety of work.

Wherever accurate tool or fixture work
is being performed, a knee of this nature

not only speeds up the work but helps

to ensure its being correct.

The Testing of the Taper

Let us suppose the piece already men-
tioned is completed, all but the inspection

test. In order to test the accuracy of

the taper we must first have a suitable

gauge for the purpose.

At Fig. 3 is illustrated a gauge of such

a nature, while at Fig. 4 is shown the

tool in actual use.

Such a gauge as illustrated is well

adapted for use in connection with the

economical reproduction of any taper

within its limits. It is made up of two
adjustable straight edges mounted on a

cast iron body, with a convenient handle
on one side by which the gauge may be
held or clamped when in use. Of course,

as can be understood, various sizes of

this tool are made, the sizes of the test

blades varying in length.

The Measuring of Angles

In the making of taper test plugs and

other work of like nature it is essential

that the toolmaker have some means of

accurately testing his angles. For this

purpose a sine bar fixture as shown in

Fig. 5 is often used. Any part can be
accurately laid out, made and inspected

with the aid of this type of fixture.

Pieces with several measurements can
often be checked with one set up on the

sine bar. Standard or special tapers

can be accurately made, both cylindrical

and flat. The bar illustrated is what is

known as the improved type, and has a
clamping device by which the pivot stud

can be clamped at any height, indepen-

dent of the clamping arrangement of the

bar. Such an advantage is no doubt ob-

vious to every reader so we make no
further comment on this feature.

FIG. J-A SSPARATE VIEW OF THE TAPER TEST GAUGE.
FIG. 4—IN THE ILLUSTRATION SHOWN THE GAUGE IS BEING
USEJD FOR DUPLICATING TAPER SHANKS ON CUTTER BLANKS.
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FIG. 6—USING THE SINE HAR FIXTURE FOR TWO DIFFERENT STYLBJS OF WORK.

-A SEPARATE VIEW OF THE SINE
BAR FIXTURE.

FIG. 7—ONE STYLE OF "V" BLOCK OFTEN USED.
FIG. B-USING THE "V" BLOCK AS A MEANS OF BORING A HOLE

ACCUBiATELY THROUGH A STUD.

Tn illustrate how such a bar is used,

Jet us refer to Fig. 6. Here we see two
different set-ups and steps in the

measurement of a taper test plug. The
illustrations are so clear in themselves

that it is hardly necessary for us to go
into details.

The Use of the V-Blo<-k

The V-block and its uses are not as

familiar to the average mechanic or tool-

maker as they should be. Of course
there are innumerable styles of blocks,

from the common garden variety to the

finer finished article.

As readers are no doubt fnmiliar with
the regular type used we will not touch

on that style, but confine our attention

to what is known as the universal type.

Fig. 7 illustrates the appearance of such

a block. It will be noted that this block

is provided with a hole, central with the

V, by means of which it can be quickly

and accurately set with the V, central

with a spindle or to some other required

position.

By using a block of this nature the

usual tedious task of lining up the V-

block on a face-plate is avoided, for it

is a simple matter to indicate the hole

and adjust it until it runs true. The hole

also provides a clearance space for the

drill or boring tool as the case may be.

The damning holes (which can be clearly

noted on the illustration) go entirely

through the block and are used by in-

serting screws from the back. A clamp-

ing groove is also provided in each side

of the block.

Fig. 8 shows one of these blocks set

up for the boring of a hole through a

stud. In precision work it is essential

that any hole bored through a stud must
be absolutely accurate. It is in cases

such as this that V-blocks prove their

usefulness.

Of course we would not have readers

imagine that V-blocks are only used to

bore holes through studs. This is not

I
FIG. 9—A SEPAKATE VIEW OF THE EQUALIZING JASW,

10—THE EQUALIZING JAW IN USE. THE WORK BEING
THAT OF GRIPPING TAPER SHANK.



134
CANADIAN MACHINERY Volume XXIIl

KIG. Il-ILLVSPKATINi; TWO STYLES OF BOX (PARALLELS. FIG. 13-SEPARATE VIEW OK A UNIVERSAL ANGLE IRON.

FI<5 14—HERE IS AN INTBKESTING COMBINATION. A
UNIVERSAL RIGHT ANGLE IRON. IN COMBINATION WITH
A BOX PARALLEL, AND TOOL MAKER'S ADJUSTABLE

KNEE.
FIG. 16 - ILLUSTRATING HOW BOTO THE
LONG AND SHORT SIDES OF THESE LNI-

VERSAL SQUARES ARE TESTED.

HG. 12—SHOWING HOW BOX PARALLELS ARE USED.
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FIG. 16—USING THE UNIVERSAL SilUAKE TO SET THE SINE BAR FIXTURE. FOR A
SPECIAL MEASUREMENT.

jour intention,;^ f9i;.:;p'U* idea i^_4o poiiife^

out the advantage of usinc: a ^-block, in

rconjunction with the lathe, whenever
practical.

The Use of ¥)quaiizing Jaws
It often. happens , that equaliijing ja^ys

can be used to good advantage through-
out the tool roofli. .This is especially true

it the piece to be gripped is bjf peculiar
shape. At Fig. .9.. we iUustrate a pair

of th^se jaws.
, . , ^V .

Jaws of such iiature aie often found
equally useful for the general machine
shop as well as the tool room, but in this

particular case wewill confine ourselves

to the tool room. Time in. set-ups is

saved by the use bf such a tool, not to

speak of the secure grip which you are

able to obtain by suc"h a method. The
circular fulcrum shown at the centre of

tiie jaws holds, them in position while

the work k being clamp°d,§nd at the

same time aUows for. adjustrnent to tbe

angle of the work. A s^t of thepe jaws
in use. is sho^vn at.Fig. JQ.

It will he r.otsd t'hat in this case.' the

work being giipped is a taper shank, an

ftbject . difficult" to grii) by any other

method, but by means of an ordinary
miller vise and a pair of those jaws the

trouble is soh'ed at once.

Parallel Blocks

The uses of parallel blocks are many.
They are used on almost every machine
tool for blocking up purposes, for set-

up work, and so on. The ordinary solid

type are used extensively on planer work,
for raising the work on the bed, while

the box type as illustrated at Fig. 11

are used more for gauge and inspection

work. Of course some concerns adopt

this type for blocking up purposes also,

but for our purpose we will illustrate

only their use for inspection purposes.

At Fig. 12 we illustrate by two sep-

arate views how the box parallel can be

used to advantage. As these blocks are

finished accurately all over they can be

turned to any desired position, giving

^uite a large range to work on. The
only reason they are cored is to facilitate

clamping, at the same time reducing

their Nveight.

Angle Irons

As in the case of the parallel blocks

there are innumerable styles and sizes of

angle irons, but we will confine ourselves

to one style only, that being the uni-

versal right angle iron. This type of

'ron is shown at Fig. 13> while a com-
li (nation of three production tools is il-

ustrr.ted at Fig. 14.

In this case we see a parallel block,

•in adjustable knee, and a right angle

I'-on, all combined. This is one example
which brings forcibly home the fact that

accurate measurements can only be ob-

tained with accurate tools.

Universal Squares

An inspection tool, not used as often as

it might be, is illustrated at Fig. 15.

This tool, known as a universal square,

is accurately made so that it will test

squares, even when held at an angle to

the surface being inspected for square-

ness. Tlie knife edge and straight sides

are finished to a high degree of accuracy.

Every square is tested on both sides as

shown at Fig. 15, and as can be noted,

the centre of the square is of web con-

struction covered with a hard rubber in-

sulation, which provides an excellent

rrrip. These squares are especially use-

ful in setting dimensions which must be

extremely accurate.

Take for example Fig. 16. Again we
have an illustration of a combination of

inspection tools, for here we ?ee the uni-

versal square being used to set the sine

bar fixture to a special measurement.
Fig. 17 depicts what is known as a

measuring iron This tool is so designed

that it may be clamped to the table of

a machine or surface plate, and to'pro-

vide a fixed surface from which measure-
ments can be conveniently taken. It is

particularly adapted for usis in connec-

,--i .1..:. — ..-J. „^;.j„«i . ..^.

.W(i..l'i5.A OETAItiVJEW OI»:.0Kp .^TYX^
.,,' Of SiEAStrafNtj UiQS.:^ -

.

FIG 18_A SET OF MEASURING IRONS USED FOR A BORING
SET UP ON A MILLING MACHINE,
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tion with accurate borinjr operations. As
they are narrow, and occupy a small

amount of table room, they provide a

convenient means of clamping work while

it is hein{? machined.
At Fijr. 18 we illustrate three of these

measuring' irons used in a boring set-up

on a milliner machine. Although shown
on a milling machine these irons can be

U!^ equally as well on many other types

of machine tools. Wherex er a fixed sur-

face is required, from which to take

dimensions, the use of these irons will

be found of great advantage.

Of course there arc numerous inspec-

tion and production tools which we have

not illustrated or described, including

bench plates, indicators of all kinds,

work centres, test plugs, etc., etc., but

we have, however, pointed out the use

of some of the more important tools with

their attendant advantages.

To turn out accurate work, you must
have accurate tools, handled by men who
realize the necessity of care and ac-

curacy. This condition makes for an
ideal tool room, which in turn means ac-

curate jigs and fixtures. Continuing the

train of thought, we find that accurate
fixtures mean an accurate product turn-

ed out at maximum speed, which, lastly,

ensures an interchangeable product.

From this we can safely conclude that all

the aforementioned conditions are neces-

sary in these modern days of keen com-
petition and speed.'

We would like to acknowledge our ap-

pre(;iation to the Taft, Pierce Co., of

Woonsocket, R.I., who allowed us the

use of the various illustrations through-

out this article.

Two Interesting Styles of Boring Heads
By ROBERT MAWSON

A problem recently came up in our
Mechanical Engineering Department to

machine a large hole of 9 inches dia-

meter.

This hole had to be concentric with a
smaller one, accurate as regards size,

and also parallel. The tool we designed
for boring thf large hole is shown in

Fig. 1, and is known in the machine
shop as a "Cat Head."

There are some feature? about the

tool that are worth noting, especially re-

garding its construction. Most boring
heads of this type are made too light

and not sufficiently rugged. This is

particularly the case with the boring or
cutting tool proper.

Referring to the illustration: The
body or holder "A" is made of a ma-
chine steel forging, accurately bored to
suit the boring bar (which it might be
added was supported on both ends in

the head and tail members of a horizon-

tal boring machine).
A flat was filed on the bar, and by

screwing down a 7/16 inch set-screw in

the tapped hole shown the boring head
was held rigidly in position. The cut-

ter "B" is made from a stock bar of
high speed steel, suitably hardened.
To adjust the cutter for the correct

diameter the screw "C" is first slackened
and the square-head set-screw "D"
tightened, which action forces out the
cutter. After the correct size has been
obtained the screw "C" is tightened
and the cutter held rigidly in position

for the machining operation. A pin was
also driven through, and extended on
each side of the boring bar. This pin
fitted into the slot "E" and thus acted
as a positive driving medium.
The boring head was a success as far

as it went, but it can readily be seen

Cuttrr MX r,../

CBflBAL VIBW SHOWING THE TWO STTLSS OF HEADS.

that it has its limitations. For example,
it is impossible to machine a hole to a
square shoulder, in other words, it can
only be used to machine a hole which
goes entirely through the piece.

To meet these conditions (especially

as one of the holes called for had a sharp
corner as illustrated by the section. Fig.

2), the improved design of tool was
made as shown at Fig. 3.

The head was made of a similar ma-
chine steel forging, the only difference

being that the cutter was placed with
the angle away from the vertical centre
line instead of towards it as shown at
Fig. 1. With this latter construction
the cutting edge projects beyond the
body of the tool and a sharp corner may
thus be obtained.

A further advantage of the improved
design is that by placing a bar or plug
gauge in the 1.500 hole and using a pair

of micrometers the actual size which the

boring head will machine can be readily
determined, namely, 4.500 -|- .750 =
5.250 inches will be the reading on the
micrometer.
Both boring heads have given the best

of satisfaction, producing holes mechani-
cally correct in every detail.

^^
Copper pipe coils that require tinning

may be coated with pure block tin with-
out dipping into a tin bath. The coil

should be suspended between two sup-
ports on an iron bar or pipe so that it

can be freely turned around as the tin-

ning proceeds. The copper coil is heated,
section by section, with a preheating
blowtorch, and the surface is fluxed with
chloride of zinc. The tin is applied from
time to time from the end of the bar,
and is wiped with a swab made of white
cotton waste soaked in the chloride of
7'\nc solution. A clean wooden tray
should be placed beneath the coil to catch
the tin that runs off. With a little prac-
tice a welder can tin corper pipe coils

and similar parts smoothly and quickly.

Spare no pains to make a good job
when fitting up welding and cuttiner
hose. Spread shellac on the nipples be-
fore forcing them into the hose. The
shellac quickly hardens and makes not
only a tight joint but a cemented joint
uniting rubber to the metal.
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Various Causes of Grinding Wheel Breakage
There Are Nine Important Reasons Why Grinding Wheels Break,
According to the Author of This Article, Which Appeared in

"Machine Tool Review." A Perusual Will Prove Worth While

THE subject of grinding wheel
breakage is one which directly

concerns every wheel consumer as

well as the manufacturer of the pro-

duct.

Breakage of the wheel affects the con-

sumer as well as the manufacturer of

the product.

Breakage of the wheel affects the con-

sumer, since it means danger to the

operator and possibly to others in the

shop. It also involves considerable ex-

pense due to "the loss of the wheel it-

self and loss of time in procuring and
mounting another one.

It affects the wheel manufacturer,
since it is obviously for his interest to

have as few breakages as possible

charged up against his wheels, and since,

if the cause of breakage is clearly due
to manufacturing defects, he will be ex-

pected to replace the broken wheel at

his own expense.

It is important, then, that wheel
breakages should be reduced to a mini-
mum. To do this, its underlying causes
should be clearly understood, and it is

with the purpose of making these causes
clear that this article has been written.

Breakage of a grinding wheel while
in operation may be due to any one of

the following causes, or to a combina-
tion of two or more of them:

1. Centrifugal force due to rotation of

the wheel.

2. Direct pressure exerted by the work
on the wheel.

3. Heating of the wheel or spindle.

4. Grinding on the side of the wheel
(side pressure).

5. Improper mounting.
6. Impact on the side of face of the

wheel.

7. Cracks or flaws in the wheel struc-

ture.

8. Lack of balance.

9. Initial stresses.

It is unavoidable that these causes
should overlap to some extent; for in-

stance, heating of the wheel is a result

of direct pressure by the work. It is

thought, however, that the list has been
condensed as much as possible to still

retain the desirable property of clear-

ness.

By "stress," as used here, is meant
force acting betwen the particles of

wheel material per unit of area let us
say in pounds per square inch. Wheel
material is much weaker under tensile

stress than under compressive stress

—

that is, a much smaller forca will

break it if tending to pull its particles

apart than if tending to push them to-

gether. For this reason, stresses are

herein specified as tensile or compressive,

By HAROLD E. JENKS

it being understood that compressive
stresses are not important as sources of
breakage. Mathematical proof of state-
ments made regarding the amount and
position of stresses in wheels is beyond
the scope of this article, and is there-
fore omitted.

Much importance should be attached
to the fact that although not one of the
existing stresses in a wheel may be ex-
cessive, the combination or resultant of
two or more of them may be sufficient to

cause breakage.

Centrifugal I'orce Due to Rotation of
the Wheel

In any body which rotates about an
axis, stresses are induced at every point
due to centrifugal force, which is the
force tending to make the body fly apart.'
In a grinding wheel these stresses are
of two kinds : a radial stress acting in

the direction of the radius of the wheel;
and a tangential stress acting in a direc-

tion perpendicular to the radius. Both
these stresses are tensile. The tangen-
tial stress is much the larger of the two,
and reaches its greatest value at the
inside of the wheel—that is, around the
circumference of the hole.

The radial stress has its maximum at
a point from one-third to three-fourths
the distance from the face of the wheel
to the hole. The amounts of both
stresses vary as the square of the wheel
speed, which means that if the speed is

doubled the stresses are quadrupled. For
a given peripheral speed and diameter
of wheel, the maximum tangential stress

increases slightly as the diameter of the

hole is made larger, and in cylinder

wheels becomes about 20 per cwt. greater
than in disc wheels with ordinary sized

holes.

Since a grinding wheel in operation is

always revolving, stresses due to centri-

fugal force always exist; and although
it is probable that comparatively few
wheels in operation break from these

stresses alone, others may easily com-
bine with them and produce breakage.

Reliable grinding wheel manufacturers
test all wheels before they leave the

factory by running them at such speeds

that the minimum safety factor is 2%
and the maximum in some cases as high

as 5. As a result of this precaution,

practically all breakages that occur from
centrifugal force alone can be traced to

such causes as shifting thoutrhtlessly

from large to small pulleys, placing large

wheels on spindles running at speeds in-

tended for small ones, or substituting for

a wheel running at the correct speed one

of different grain pnd grade and lower

recommended wheel speed. In other

words, these breakages are nearly all

due to carelessnes or ignorance on the
part of the operator.

Direct Pressure Exerted by the Work on
the Wheel

By "direct pressure" is meant pressure
on the face of a wheel directed toward
its centre. Stresses produced by this
pressure are of two kinds—radial and
tangential, or frictional.

The radial stress is the same as would
be produced by direct pressure, if the
wheel were not revolving, and is com-
pressive. It is usually small in amount
and is unimportant as a cause of break-
age.

Contact between the particles of the
revolving wheel and the work produces
a frictional force whose amount is pro-
portional to the direct pressure and
which is in the direction of a tangent
to the wheel face. This force causes
bending stresses along a diametral sec-
tion of the wheel which are tensile on
one side of the centre and compressive
on the other. These stresses reach their
largest value at the face of the wheel,,
and are usually small and unimportant.

Heating of the Wheel or Spindle

Considerable heat is developed at the
point of contact of wheel and work, and
in cases where grinding is done dry the
wheel may become very hot. The stresses
produced by unequal expansion of differ-
ent parts of the wheel may in this case
reach a large value, and many breakages
are probably due to this cause. These
stresses are similar to those resulting
frfjm centrifugal force, and are (as in
that case) of two kinds—radial and tan-
gential. THEY MAY VARY GREATLY
IN AMOUNT ACCORDING TO VARIA-
TIONS IN TEMPERATURE OF THE
WHEEL, AND AN EXACT DETER-
MINATION OF THEIR AMOUNT IS
DIFFICULT, IF NOT IMPOSSIBLE.
The greatest tensile stress occurs around
the circumference of the hole and hence
combines with the greatest stress due to
.centrifugal force.

Heating of tlie spindle may be pro-
duced by tight bearings on the machine;
and if the wheel bushing fits the spindle
tightly, expansion of the latter will cause
tensile stresses of considerable magni-
tude in the wheel, which, adding to the
maximum stress due to centrifugal force,
may cause breakage.

Grinding on the Side of the Wheel
(Side Pressure)

Many breakages are directly caused
by side pressure, which occurs to a
limited extent when work is being tra-
versed across the face of the wheel, but
principally when grinding is done on its
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side. Also, particularly in snagging

operations, large side presstire may be

produceu by gnnding on or "worKing"

the coi-ners of the wheel face. The effect

of side pressure is to produce a bending

stress whose maximum reaches all points

of the wheel as it revolves, and which

is tensile on the side of the wheel which

sustains the pressure and compressive

on the other.

Properly designed flanges used on

wheels of suflicient thickness are the

best protection against breakage due to

side pressure. They not only greatly re-

duce the maximum stress due to this

pressure, but prevent its attaining its

maximum at the circumference of tne

hole, where it would otherwise combine
with the maximum due to centrifugal

force.

Improper Mounting

This subject is of such importance to

all grinding wheel users that it is

thought advisable to first give the follow-

ing brief statement of the essentials of

correct mounting:
Care should be taken that the sides of

the wheel and the sides of the flanges

in contact with the wheel are plane sur-

faces, in order that an even bearing may
be secured.

The hole should be of a diameter ap-

proximately .005 in. larger than the

spindle or arbor on which the wheel is

to be mounted, and must be at right

angles to the sides of the wheel, con-

centric with the circumference. No
portion of the bushing should project

beyond the sides of the wheel.

The spindle should be perfectly

straight and threaded in a direction such

that any tendency for the wheel and nut

to turn will tighten the nut.

Flanges are used primarily to transmit

power from the shaft to the wheel, and
for this reason the inside flange must
be keyed to the shaft. Both flanges must
have plaae faces at ri^t angles to the

shaft, and should be properly relieved

—that is, they should be countersunk so

as to bear on the wheel only on the part

of the side of the flange nearest the rim.

Blotters or some other form of com-
pressible washers should be used be-

tween flange and wheel to insure an
even bearing. Their diameter should be

at least as large as that of the flanges.

The nut should be tightened only

enough to properly hold the wheel. Fur-
ther tightening is unnecessary and un-
desirable.

Stresses in the wheel due to improper
mounting are particularly important be-

cause they all combine directly with tho

-maximum due to centrifugal force.

Forcine a wheel on a spindle for which
its hole is too small is extremely likely

to result in breakage, as large tensile

rtresses are induced around the circum-
ference of the hole. If the hole is too
small, it should be carefully enlarged by
scrarine until a perfect fit is obtained.

Side pressure producing large ten.sile

-stresses may result from any defect in

mountine which tends to produce un-
even bearing between flanges and wheel,
nch as bent or broken flanges; project-

ing bushings; high spots on bearing sur-

faces of flanges or wheel; flanges not

properly. relieved; failure to use proper

compressible washers; flanges of dWfei*-

ent diameters, or excessive tightening of

the spindle nut.

Impact on the Side or Face of the

Wheel

Probably most breakages due to im-
pact are the result of carelessness or

Ignorance on the part of the opei-ator.

it should be borne in mind that stresses

m a wheel produced by a suddenly ap-

plied force are very much largei than
mose produced by the same force if

applied gradually.

The impact of the particles of the

wheel on the work in any form of grind-

ing produces certain stresses in the

wheel, but these are carried more by the

particles in direct contact with the work
than by the wheel as a whole, and are
not important as a cause of breakage.
Cases have been known, however, where
ignorant operators, in order to increase

the speed of cutting, have hacked the

face of the wheel in such manner as to

cause breakage due to this form of

impact. '

Breakages are sometimes caused by
bringing heavy pieces of work into too

sudden contact with either the face or

side of the wheel. Carelessness in snag-
ging castings susi)ended from chain
hoists, for example, might easily pro-

duce breakage of this kind.

In work requiring a table traverse,

the headstock of footstock may be run
into the wheel, which will cause wheel
breakages unless something else gives
way first. This is not true impact, but
approaches it on account of the sudden-
ness of application of the force, and re-

sults in larger stresses due to side pres-
sure.

Catching of the work between the
wheel and the rest in free hand opera-
tions is very likely to cause wheel break-
age. Such an accident may be due to
improper adjustmsiit of the rest or to

lack of attention or ignorance on the
part of the operator, and may have very
serious consequences. This is a case of
true impact, the speed of application of
the force being practically the speed of
the periphery of the wheel.

Cracks or Flaws in the Wheel
Structure

Wheel breakage sometimes occurs be-
cause of cracks or flaws which are in
the wheel before it is put in operation.
Such defects may be entirely under the
surface of the wheel and therefore not
visible. Plaws are manufacturing de-
fects, while cracks may be due to faulty
manufacture or to various other causes,
such as carelessness in transportation,
handling, unpacking, or storage.
Due to the fact that the Norton Com-

pany uses such extreme care in testing
wheels for flaws and cracks, it is practi-
cally impossible for a wheel with such
defects to pass inspection and be shipped
outside the factory.
The "ring" of a wheel, or sound pro-

duced by its vibration when tapped
lightly with some solid object, is used

as one indication of iijterior, cracks or
fl^ws. A ^yheel wit^.a.cleJtr '^ing" is

-feirlSru-'oeVtain to-be'^free Ifrom 'such de-
fects, although it has been shown that a
poor "ring" does not necessarily mean a
.defective wheel. Norton Company, how-
ever, in order to be on the safe side,

rejects all wheels which do not ring
clear.

After the test by "ringing"' the wheel,
all wheels of over 5-in. in diameter are
given a speed test at about double the
recommended operating speed, as stated

previously. This is a very severe test-

and is practically certain to eliipinateJde-

fective wheels, ...
Rigid inspection follows this speed

test and the wheels are very carefully

packed for shipping in strong boxes
made especially for the purpose.
Breakages due to cracks: are therefore

beyond the .control of the Norton Com-
pany^ since, thege cracks must occur sub-
sequent to. the time. the.wheels are ship-

ped. > . -.. ;, . ,: ;

.. .Lack, of - Balance

A wheel that is out- of -balance has
developed in it stresses of rather com-
plex character. -In cases where the-^lack

of balance is very great, breakage may
result, either from the.se stresses or from
impact, as will appear belowjx- Lack of

balance may be due to several causes,
the 'description of -which follows

:

A^'ariations in density in a wheel may
cause imperfeefc. balance. . However, this

can hardly prove- serious in the case -of

wheels furnished by any. reliable grind-
ing wheel manufacturer, . as the homo-
.geneity of structure of such wheels pre-

cludes the possibility of a dangerous
amount of lack of balance. , , ... .j.

If a wheel goes out of true for any
reason, it will also go oat of. balance,
since its centre of rotation will no long-
er be at its centre of gravity. Wheels
may go out of true from such causes
as a bent spindle, loose bearings, loose
frame, improper use, or from the hack-
ing of the wheel face ' previously men-
tinned. If a wheel is seriously out of
true, it will deliver a series of blows to

work thrust against it, thus producing
large impact stresses. The stresses due
to the centrifugal force of the out of
balance portions of the wheel may also

become large in this case, and will com-
bine with the maximum due fo centri-

fugal force. .
'

A wheel should not.be allowed to stand
partially submerged in water or other
liquid, for when it is started in motion
the wet portion is much heavier than any
other and hence the wheel is greatly
out of balance. Several cases of break-
age from, this cause are known.

Duriner the process of manufacture of
any solid body, initial stresses are some-
timas set up in the material of which
the body is composed, .i Unless great
icafe is used in its manufacture, a .erind-

ing wheel may have such stresses exist-

ing -in it.- These may be regarded as in-

cipient flaws or cracks, and may com-
bine with other stresses -to increase the

maximum stress in the wheel. No meth-
od has vet been devised for determininc
.the existence of initial stresses in wheels.
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However, Norton Company by the speed
test mentioned above eliminates from its

finished product all wheels with large

initial stresses. By running all wheels
at double the recommended operating
speed and thus quadrupling the stress

due to centrifugal force, any wheels hav-
ing extraordinary initial stresses are

broken.

On account of the number and variety

of the possible causes of wheel breakage
given above, it is easily seen that the

actual determination of the real cause of

breakage of a single wheel may be diffi-

cult or impossible. In cases, however,

CANADIAN MACHINERY
where breakages occur consistently with
a certain operator or on a certain ma-
chine or operation, it may be reasonably
assumed that there are one or two prin-
cipal causes involved which can by a
study of the situation be detected and
removed.
A conservative statement, based on

experiments, investigation, and long ex-
perience with wheel breakages, is that
practically all breakages are due to

causes beyond the control of the grind-
ing wheel manufacturer and may in no
way be attributed to weakness in wheel
structure.

Boring Jig for Valve Covers on Air Pump
By ANGUS McALPINE

THE accompanying sketch shows a

jig for boring the main valve

covers of Westinghouse air pump.
.A.fter being on the road a while, these

covers show wear, and have either to be

trued up or bushed. The ordinary method
is to put the cover in an ordinary dog
chuck, catching them by the outside edge
of flange.

This is a very important operation,
and the work has to be accurately per-
formed, consequently a great deal of
time has to be spent setting up. The
time spent setting up has become a bug-
bear, and when the covers come singly
they are generally scrapped and a new
one applied.

Of course, when twenty or thirty come
in from the line, they have to be repair-

ed, and it was to meet such requirements
that this jig was designed. The jig it-

self is just a circular box chuck which is

applied to the lathe spindle.

The front is bored out 4V4 inches and
hardened mild steel, bush A pressed in.

A machining strip is left on the back of

the front face for flange of bush to be

applied to. Cover is slipped into chuck
and the lip on same fits into the mild

steel bush. Set-screw C is then brought

to bear on cover, forcing flange against

the inside face of chuck, automatically

trueing the job.

If the set-scrow pressure is not suffi-

cient, a driving bolt can be applied

through hole in chuck and bolt hole in

flange of cover. The sketch is for 11 in.

pump, but when the 9% in. size is to be

machined, the bush D is applied.

Y///////////A

Y///////////̂.
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LETTERING ON METAL SURFACES
By Donald A. Hampson

Once in a while there comes up a job
of lettering out in the shop to which a
draftsman falls heir because of his ex-

perience on similar (?) work on the
drawing board. Two instances of this

kind will be related, for they may help
someone else who suddenly finds that

lettering on metal is quite different from
paper.

It was desired to bring the cast letters
"

of the maker's name into greater prom-
inence by gilding them. The 35 cent
packages of gilt put up for household use
are all tnat is needed for the work, but
the brush supplied with them is too large

and a striping brush must be selected;

this will make a line from one-sixteenth

to an eighth cf an inch in width. The
gilt must be mixed quite thin, and only
enough carried on the brush for a single

line. The flexibility of a brush is in

marked contrast to the firmness of a

pencil, and some practice will be neces-

sary to get used to making a line by
drawing the brush along on its side in-

stead of using the point. Too much gilt

will cause horizontal lines to break and
run; it will cause vertical ones to bulge
at the bottom. Where there is no good
support for the hand, a light stick, held

in the left hand and resting upon another
part of the face, bridges the gap and
steadies the marking hand.

Another instance was that of a metal
cabinet having about three hundreil sizes

stamped on the front wHh "4 -inch fig-

ures. Against the green background
these did not stand out as they should,

and it was decided to make the sizes

white. White enamel was used for this,

and as it was an impossibility to trace

the shape of the figures with a brush,

an eighth-inch brush was used to fill the

depressions in rough approximation of

tlif stamped shape. The worst of the

excess was wiped off with a linen cloth

wrapped around the finger. Then a

piece of soft rubber, trimm.ed square and
straight, was drawn over the surface,

removing effectually any blur remaining
from the previous operation and leaving

the letters standing out sharp and
white.

VARIOUS VIE3WS OF THE nXTURE.

An alloy of zinc and copper, the com-
position of which, it is stated, metallur-

gists have made every effort to determine
without success, has made its appear-

ance in Italy, where it has quickly de-

monstrated its usefulness. It is called

Biakametal and United States Trade
Commissioner H. C. MacLean, at Rome,
has sent a report on it to the Depart-

ment of Commerce at Washington. A
new company having a capital of $2,316,-

000 has been formed to carry on its

manufacture. It is said to have a high

limit of elasticity and high resistance to

thermic and to chemical action. It can

be cast, turned, drawn, forged, rolled

and stamped and has proved useful in

aeronautic and marine construction on
account of its relatively light weight and
unusual strength and anti-corrosive

qualities.
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WELDING
AND CUTTING

Fusion Welding Applied to Drop Forgings*

By S. W. MILLER

IT
has been found that in such steels,

particularly where the piece welded is

of considerable size, the quenching ef-

fect of tihe cold metal (produces a zone

of sorbitic character next the weld,

which may start a detail fracture amdier

atternabing stress. The work referred

to is oi the nature of addin? material to

worn shafts in order to turn them up
i^^n to the proper size. While the

welding is successful, the alteration of

the structure is damgierou's. This diffi-

ctdty can be readily overoame by pre-

he»tinf ISk shafts to a high enough
temperature to preveret the formation of

the brittle zone. This temperature wouM
depend on the size of the shaft, beini?

less for a large shaft than for a small

one. The slow oooHng, due to the pre-

heating, prevents the formation of sor-

bite and no troutole is experienced.

"WTth oxy-aoetytene welding, this de-

fect does not exiat, as the piece being
we!de<i must be brouglht to a high tem-
perature before any welding is done, and
this is saifficient to anneal the material

near the weM.

Breaking Welded Pieces by Test
"

In making tesrts of welded pieces, it

ia essential to know the qualities of thet

HMterial being welded if fair compari-
sons are to be made; for instance, in

very soft material, havin?' a tensile

strength of about 50,000 lb. per sq. in.,

w*»ere the weld is of the same section

as the rest of the ^ieoe, the chances are

that a sotmd weld made by either pro-

cess will be strong enough to break the

original nuterial, so that the figures

obtained are those of the orieinaJ ma-
terial and not those of the weld. On the

other haTid, if the origOTial material is

of 60.000 lb. tensnle strength the chances
are that even wtith the iweM somewhat
reinforced the break will take 'place in

the weld. The writer feels it neoasr<iary,

therefore, to measure the elons:ation,

not only in the total gau^e length, but
rti each inch ibetwecn the gau9;e marks
rn order to be »nre of what the figures.

do represent. In the net rpisu^lts given
sAove for oxy-acetylene weWis, the vield

nomts are thooe of the weVis. while in

the testa given below for electric welds

*Caotiiniatton of a paper preKiitcd before the
8bltl> Annoal Convention of the American Force
AMocIation, PIttMmrKh. June 14t)i. The author l<

PTOorirtor of the Roeheiter WeldinK Woriu,
Rrehe.Ur. N.Y.

the yield points are those of the original

material.
Elongra-
tion in

centre
T.S. Y.P. 2 in. Broke

Electric .. 51,200 Outaide Weld
51.&00 31,300 . .

.

Outside Weld
Welds ... 61,300 33,300 7.6% Inside Weld

50.600 32,200 7.0% Ins ido Weld

As stated before, the elongation of

electric weld material ifcsielf is very low,

and thi3 yield point, therefore, is very
close to tho ultimaite sitrength. It otU
be noticed that th'e elongation is very
riinall and an examination of the test

piieces will show that most of it is in

the original material.

While it is not always of great im-

7>ortance in the repair of drop forgin^s
to consider the charaioter of welds with
regard to tlieir soundness, because usu-
aMy welds are not made in parts which
require graat care in order to get the
.best results. It miay (be of interest to

know tliat in the writer's experience the
quickest and eaisiest way of determining
a welder's ability is to have him weld
together two pieces of V2 x 2 in. ordinary
bar steel in the case of gas welding, or
two pieces of % x 3 in. ibar steel in the

case of electric wielding. The reason for
i.ising the wider piece in electric welding
is that both the beginning and end of an
electric weld are iMaible to he bad for

% in. from the edge. The beginning is

bed bc-eausie the temperature has not
been raised to the proper point and the

end is bad because the temperature was
too high. With oxy-acetyleno welding
the temperature at the be^inn'ng and
end can be refnUated by the o'^erator.

The electric weld should he marihined off

for % in. on each side, lea-vTOg the piece

about 2 in. wide. If -sach pieces are then
c'amTied on an an^/ii or heavy block, so

that the bottom of the V is on a line

with the face of the anvil, and the pro-

jecting part of the p'eco is struick wtith

a sledge, a very goodi and rapid test can
be made of its quality.

It will be found that electric welds are
very brittle arid wiJH not give much (bend-

ing, while gas weld's will bend down flat

and will even stand further bendimor (be-

fore cracking on the outside of the weld
if they are properly made. An examin-
ation of the fracture will indicaite the
mechanical soundness of the veld. Be-
yond this the welder cannot go, as he ha;s

but little to do with the metallurgical

chiarai'ter of the weld.

Welding Heat Changes Structure

The physical structures of welds are of

great interest and importance. In most
oases they are w'h.it would naturally

be expected from the high temperatures
involved in the welding operation, hut
in tho oxy-acetylene welds made with
ordinary material, the weld 'is coarse-

grained, and, on account of the ddstrilbu-

tion of heat, the grains are aipproximate-

ly equi-axed. Most of the oarbom has

been burned out by the heat so that what
is left exiiists as isolated particles of

oementite at the grain boundaries, as in

very low carbon steel. There is always
present more or leas oxide, which is

readiily .=een in an unetched section as

small, round, dark dots. There are fre-

quently minute holes, probably caused

by the escape of occluded gases during

cooling. Especially in the tops of welds

made with a heavier tip than necessary,

there are plates and needles of what is

probably nitride of iron, due to the com-.

binin<? of the nitrogen of the air with

some of the iron. The material next the

weld is coar.sened by the heat and some-

what decarhcni^^od for some distance be-

low the original surface. Between the

body of the weld and the original ma-
terial there is a zone of gradually

cCiangirg carbon content as would be

naturally expected. Im this zone, unless

proper fusion has 'occurred, there are

lia:bte to be fites of oxide of greait thin-

ness, which are not visible in the polisih-

ed section but which etching sihows up
distinctly. These films are of the order

of a 1/50,000 in. thick, and have the effect

of causing the weld to break along the

line of the V; greatly decreasing its

tensile strength and elongation; they are

also fatal under altMma(tin)? stress.

Similar defects are lable also to he in

the body of the we'd where it has been

poorly made; but they do not exist in

any plac^; in a properly made weld. The
burning out of carbon and the presence

of oxide dots cannot ibe avoidied. and th'py

are the only defects which should cxisit

in a good oxy-acetylene weld. The ni-

tride of iron is probably of I'ttle import-

ance as far as ultimate strength is con-

cerned, although it may have some ef-

fect on the elongation, and, as it should

not exist in a n^ood wcM, its effect can

usua'h' be neglected.

Electric welds ihave the same general

characteristics as oxy-acetylene welds,

the difference beinT in derree only. The
grains are frequently columnar, their log
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axes beinijj perpendicular lo th* surfaces
of the Vs in the original material. The
laj^rs of metal applied later rwfine the
grain of the first layer, chang-ing the
columnar atnictui-e to an equi-axed one,

so that some discretion muisit be vised in
interpreting this and other feature's of
such welds. The reason for the cohimnar
sitructure is the very rapid cooling due
to the great localness of the heat. The
saime result is produced in ordiinary steel

ingots by the old walls of the mwildis.

The coarsening of the igraiin in the ori-i

ginal material occurs in electric welds as
well as in oxy-acetylene ones, but to a
less extent because of shorter time of ap-
plication of the heat. In all fusion welds
there is a zone at some distance from
the weld line in which the grain is much
finer than in the original material. Thiis

zone is further aavay from the weld with
the oxy-ac«ty]ene than with the electric

process. Its distance varies with the
tlhickness of the piece, beiing greater
with thicker pieces, and is aibout IV2 in.

in the case of a gas weld made in % in.

steel plate. Electric welds contain
larger amounts of oxide than do oxy-
acetylene welds, and they are also much
more subject to defects in the form of
oxide films and slag pockets for reasons
already explained.

Nitride of Iron in Arc Welds
The special difference ibetween electric

and oxy-aicetylene welds, however, is in
the presence of large amounts of nitride
or iron, which, as expla;ined before, is

caused by the nitrogen of the air com-
bining with the iron at the very bigfh

temperature of the arc. ALthough thte
material has nolt been lisolated as yet, a
comparison vrith material that is known
to be nitride of iron leaves little doubt
of its identity. Nitride of iron reseimlbles

cem.entite very strongly with ordinary
etching, althouigh it does not bLaoken
with sodium picrate etching, as does
cementite. Nitride of iron, when preisent

in sufficient quantities, apparently forms
a eutecoid with iron wfhich very much re-
sembl'^s pearlite. All steels contain
some nitrogen, but Ibecaiuse there are
many difficulties in the way of making
analyses, not only for nitrogen, but for
other gases or their compounds, and in

\'i€iw of the newness of the siiibject it is

not to be wondered at that there are nio

accurate data as to the amounts of nitro-

gen in welds. Reasoning from anallogy,

howevor, it is probable that the average
electric ivelld contains something in the
nniprhooojrhood of 0.2 per cent, nitrogen,

which, if the formula of iron nitride be
Fe.N. would give 1.8 per cent, iron

nitride. The apipearanice of an electric

weld would lead one to believe that there

1? at least this amount of iron nitride

present. The appearance of iron nitride

varies from that of exceedirirly thin

p'ates of brilHiant white material to

r^asses of some size, and stilH further to

the eutecoid referred to above. The
plates are exceedlinejly thin, bsinig nrob-

nbly at times of the order of 1/10,000 in.

thick, and in many cases they appear in

an etched S'pction as dark lines o*' some
thrckness. but this is douihtlpo' due to the

acid e«tirg off the comers of the mertal

next to tne plaltes and making a. groove
whiicih of course shows dark in the miicro-
scope. These iplates lie along the same
planes in the grains as do Neumann
lines and do not Me ailong the slip planes.
lit is dk>uibtless for this reason that they
have but little effect on the strength or
distortion of an electric weld. As the
amount of nitride increases it oofllects in

large masses. Which finally appear as
eutaeoid. In the writer's opinion these
masses of iron nitride contain some iron
canbide, because parts of the spots
darken with sodiuim ipicnate etching or
with heat tinting, while in pure iron ni-

tride there a)pipears to be no such effect.

Reference has been made to the path
of rupture in welds. As a oompaPison
it may be stated that in sound iron or
siteel this path is alwayis through the
graSns along the siMp planes. In sound
oxy-acetylene welds made with usual
welding materials, the same path is fol-

lowed, while in electric welds the path
is, within the writer's experience, always
along the grain boundaries.

PROCESS rnn removing rivets
AND cutting metals

A recent invention by the Societe

Anonyme d'Acetylene Dissous relates to

a process for removing rivets and cut-

ting metals by means of the electric arc.

Certain work in boiler construction
and particularly in the repairing of ships

in consequence of stranding, collision and
the like, necessitates the removal of a
large number of rivets. Formerly this

removal was effected by cutting off one
head of the ri\et with a haiid or machine
tool and then punching the rivet out, but
of late, use has been made of the oxygen
process of metal cutting. The head of

the rivet is first heated by the flame of

the blowpipe cutter, and on reaching
a suitable temperature is burnt off by a

supplementary oxygen jet.

Also electricity has been used for

separating or fusing the members of

metallic structures by bringing a car-

bon electrode connected to one pole of

any source of electricity into contact

with the metalic material which is to

be separated, the latter being connected

with the other pole of the source of elec-

tricity. As is well known in all fusing

operations in which an electric arc is

used, the metal, as soon as it m.elts, is

liable to oxidize and the oxide formed
interferes with the heat transmitted bv
the electric arc and considerable time is

lots in the operation.

The object of the present invention is

SI process which effects the removal of

rivets or cutting of metals by means of

the electric arc without any loss of time.

The process consists essentially in

fusing the head of the rivet by an elec-

tric arc of suitable intensity, and at the

same time enabling the metal of the

rivet head to combine with substonaces

adapted to form therewith compounds
.which are sufficiently fusible and liquid

at the workinfT temperature to flow

readily, or be blown awav by the wind

of the arc. To this end the metal piece

of which the rivet forms part i.-^ connect-

ed to one pole of a source of electricity,

whilst the second pole is connected to
an electrode consisting of an iron or
steel rod, the diameter of which may
vary between 1-16 inch and % inch, and
which is covered by a coating containing
the substance which is to enter into com-
bination with the metal of the rivet head.

As soon as the electrode is placed in con-
tact with the rivet head the arc develops

and the metal and the rivet run away
in the form of liquid slag, without loss

of time. The most suitable substances
for making the coating of the electrode

are oxidising substances, fluxes such as
borax, and silicates, and substances such
as carbon, which form fusible alloys with
iron. Particularly interesting result are
obtained with a coating essentially com-
pof-ed of hydrated silicates to which a
small amount of carbon in powder form
may be advantageously added. With an
electrode about 3-16 inch diameter coat-

er with such a covering 1-16 inch thick,

and with a continuous current of 250 to

300 amperes, the head of a counter-sunk
rivet 1 inch diameter can be destroyed
in about 20 seconds.

It should be understood that without
departing from the scope or the inven-

tion other means than the above describ-

ed may be used for the purpose of bring-

ing into contact with the heated metal,

substances adapted to enter into combin-
ation with same and form fusible pro-

ducts, for instance the fusible substances

may be arranged in the form of a rod

or the like along the electrode.

It should be remarked that the metal

of the rivet head is not necessarily en-

tirely converted into slag or fusible al-

loy. Part of this metal can be carried

away, as is the case in the process with

blowpipe cutters, in the slag or fusible

alloy without having entered into com-
bination.

The diameter of the electrode and the

intensity of the current may vary within

fairly wide limits. Nevertheless a cur-

rent intensity of 250 to 300 amperes
(continuous current) should not be ex-

ceeded when it is desired to remove
rivets without deteriorating the plate in

which they are fixed.

This process can be employed with

alternating current and for piercing and
cutting plates and beams, but it is of

more particular interest for the removal

of rivets.
—"Acetylene & Welding Jour-

nal."

A new heat insulating material is be-

ing produced in Sweden which is stated

to be very promising, says the "Electri-

cian." The chief constituent in this new
material is a kind of clay found on the

island of Mors. This "molera," as it is

termed, is very porous, and each grain

appears to be hollow. This fact is no

doubt largely responsible for the good
heat insulating properties. After it has

been burnt the molera becomes extreme-

ly light. Before it is burnt it is mixed
with cork. The new insulator is said

to be primarily suitable for the lagging

of steam pines and boilers, but may also

have uses for the production of sound-

proof chambers, and as a medium to

check the transmission of vibration.
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DEVELOPMENTS IN
SHOP EQUIPMENT

THE OLIVER NO. 1 UNIVERSAL
PATTERNMAKERS VISE

Tho Oliver Machinery Company, of

Grand Rapids, Mich., have just placed

on the market a new and improved pat-

ternmakers' and general woodworkers'
vise, known as the Victor patent, which
has many features worthy of notice. A
few views of the vise and its capabili-

ties are shown in the accompanying il-

lustrations.

no. 1.

Fig. 1 illustrating the Oliver No. 1

universal vise in natural position, flush

with the bench top. One is at once im-
pressed by its sturdy and finished ap-

pearance—it is the last word in vise con-

struction. Yet only fifteen parts are

used and every part is interchangeable.

Although the jaws appear lighter, yet,

because of the deep web construction

they are actually stronger, and under

great advantage in panel and framing
work. Their utility can be further aug-
mented by arranging additional dogs
(hardwood > in the top of the work bench
directly opposite those in the vise for

holding forms or cases.

no. 2.

test have shown ability to withstand at
least 300 pounds more pressure than
jaws of other vises.

Fig. 2 shows that there is no limit to
the work that can be done with this vise.

It will securely hold all classes of work
that any patternmaker or woodworker
will need it for. This illustration shows
the holding dogs for use in surface work-
ing on thin wood. Their use is also of

FIG. 3.

Fig. 3 shows the vise swung around
and the pair of jaws provided for the

holding of metal parts thrown into po-

sition to hold the metal parts to be

worked upon. The sturdy construction

of every part of the vise and its adapt-

ability for every purpose is here plainly

shown. The screws of the vise are

double thread 4-pitch Acne, cold-rolled

steel of %-inch diamHter. The weight
of the vise is only 75 pounds.

Fig. 4 shows the vise in one of the

many convenient positions in which it

can be set, to easily handle irregular-

shaped work. Because the jawy turn on

the beam when set to revolve they may
be located and clamped at any desired

angle (not at particular set angles as on

swing, being pivoted in the centre, so

wedge-shaped work will fit either end

of the jaws. Che hand-operated adjust-

able collar makes the adjustment simple

and easy. Note also the finished and

substantial construction of the hub,

which is part of the back jaw; the hand

clamp lever used for revolving jaws and

the beam, which in most every position

FIO. 4.

the obsolete types). The hand-operated,
adjustable collar makes the adjustment
for odd shapes .-^nd wedges a simple and
speedy matter.

Fig. 5 shows the vise holding wedge-
shaped work. The jaws are made to

FIG. 5.

protects the screw from foreign matter,

being closed side up.

Fig. 6 shows the vise in upright posi-

tion with tilt or angle jaw in place. Note

the rack bar which is used for clamping

jaws in any anp'ular position. This bar

is flat and holds very rigidly, whereas

FIG. 6.

on other vises this is round and often

allows the work to slip from its an.gular

position. The jaws of the Oliver Uni-

versal No. 1 are smoothly finished; they

are 7 inches by 18 inches in size, and

have an opening of 15 inches. Its many
special features make this an indispens-

.ible tool for the' patternmaker's bench.
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BECKER DIE-SINKING MACHINE
The Becker Milling Machine Co., Hyde

Park, Boston, Mass., have recently added
to their line of milling machines. This
new addition is known as a Model D-1
die sinker, and is said to have an excep-
tionally wide range and capacity. The
machine was designed primarily for die-
sinking, where an ample range is re-
quired owing to the size of the largest
dies which run up to 10 tons in weight,
and at the same time is capable of per-
forming accurate die-sinking operations.
The light spindle allows great ease of
manipulation, which is necessary to get
the delicate adjustment required to "fol-
low the line" with convenience to the op-
erator. This machine incorporates most
of the improved features of the later

types of milling machines manufactured
by this company, together with many new
and valuable improvements. It is rigidly
constructed, and the knee, saddle, and
table have been made exceptionally rug-
ged. The knee, which is of great width,
is elevated and lowered through two tele-

scopic screws that are connected by gear-
ing to move simultaneously, and being
perfectly co-ordinated they are controlled
by a single lever. In order to correct the
alignment of the table, due to wear of

the mechanism, an adjustment is pro-
vided on each screw. These screws also

provide a double support for the knee,

each screw being well out from the centre
of the machine to prevent undue deflec-

tion in the table caused by the numerous
stresses incident to the large overhang
when the table is moved to its extreme
limit on either side. The knee is also

supported by the frame or column of

the machine by means of the Becker
patented knee gibbing.

The knee is reinforced by heavy rib%
running in both directions, which are
cast on the inside, and the spaces be-
tween the ribs on the top surface are
closed by hand hole covers which prevent
the accumulation of dirt and chips. The
saddle is the same length as the table,
namely, 96 inches, and slides en a tapered
gib at the centre of the knee, having in
addition a wide flat way at each enJ,
thus providing five generous bearing sur-
faces. The table is attached to the
saddle by a straight gib and has a bear-
ing the full length of the working sur-
face, and it is provided with power rapid
traverse in either direction, also a fine
hand adjustment which is controlled from
the front of the knee or at either end of
the table. There are three %-inch T-
slots in the table, oil-grooves on the side,

and an oil-pan at each end for collecting
the cutting lubricant, which is returned
to a tank cast in the base of the column
by means of a flexible metallic tube.

A particular feature of this machine
is the centralized control, which allows
the operator, standing in his position at
the front of the machine, to operate all

hand and power feeds conveniently. Ad-
justable stops are provided for all of the
various movements. The spindle is back-
geared and driven by a 5-inch double
waterproof belt, which transmits power
to the spindle quite uniformly and gives
to the 'v.irk the smooth finish so much
desired in die-sinking and similar work.
The spindle is of the "barrel type" of
construction and is provided with an ad-
justable automatic stop, a micrometer
stop gauge, fine h^ind adjustment, and
a quick-return mechanism. The spindle

is made of crucible steel and it is carried

in a conical sleeve bushed with hard

GENERAL VIEW OF 'HE MACHINE.

oronze bearings. Collars are provided

for adjusting to compensate for wear in

the bearings. The end thrust is carried

upon ball thrust bearings supported on
the end of the conical sleeve. This con-

struction prevents the possible seizure of

the spindle due to unequal expansion of

the bronze and iron. The micrometer
stop is located directly on the front of
the spindle, this position having been
found very convenient for setting opera-
tions. The stop and the slot in which it

'-uns can be seen on the front of the
spindle head. In working out the design
of this machine the back gears sre locat-

ed on the upper part of the head directly
under the spindle-driving pulley, and they
are operated by a small lever projecting
from the bottom of the bowl-shaped
casting just beneath the spindle pulley.

The feed-box is of the positive gear type.
The feed is obtained from the lower drive
shaft by a gear train to the feed-box.
Right feeds are obtained for each motor
speed in geometrical progression, making
it convenient to obtain any feed that may
be most suitable for the particular job
that is being done.

There are thirty-two feeds obtainable
with a multi-speed motor and fifty-six

feeds with the constant-speed motor, as
follows: With an open belt, varying from
0.00?4 to 0.0621 inch per spindle revolu-
tion, and with back-gears from 0.0126 to

0.3260 inch per spindle revolution.

There are fourteen spindle speeds ob-
tainable when the power is supplied from
lineshafting through the speed-box or
from a constant-speed motor direct con-
nected to the speed-box, varying from
73 to 438 revolutions per minute with
open belt, and 14 to S3 revolutions per
minute with back-gears. Eight spindle

speeds are obtainable when the power is

supplied by a multi-speed motor varying
from 149 to 447 revolutions per minute
with the open belt, and from 2H to 84
revolutions per minute with the back-
gears.

The spindle is provided with a draw-
bar and is stopped and started by a
treadle at the left of the base, when con-
stant speed is provided. The moving
member of the clutches for engaging the

power rapid traverse to the table is so
made that it is impossible for both to be
engaged .it the same time. When motor
drive is desired, the motor is placed on
an extension of the base of the machine
at the right side at the rear. A 7%-
horsppower constant-speed motor run-

ning at 1,200 revolutions per minute, or

a 71/4-horseDower multi-speed motor with
speeds of 600, 900, 1,200 and l.SOO revo-

lutions per minute, or a 7 V^ -horsepower
variable-speed motor having a ratio of

3 to 1, is recommended. When either a

multi-sneed or a variahle-speed motor is

used, the speed-box is not necessary.

Extras, Fuch as arbor supports, an oil-

pump with connections, a rotary table

with a circular top graduated to 360 de-

grees, having a working surface 30 in-

ches in diameter and a draw-in chuck for

holding cutters, can be furnished. An-
other important device is the cherrying
attachment for die-sinking.
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As We Were Saying
P\URING the dying days of the year the daily news-
'^ papers devoted a large amount of space and a goodly
number of scare heads to what they called a revolutionary
discovery in the steel trade. This outbreak was based
on cables received from correspondents in England, where
the discovery was supposed to have been made, and noth-
ing was left out that would tend to the embellishment of
the reports. Briefly, they stated that Professor Arnold,
of Sheffield, had discovered a new steel, called molybde-
num, which would displace every other steel in the market.
The British Government had placed an embargo on the
patent, and were going to keep it for themselves alone,
though according to the hopeful press writers, other
nations were falling over themselves to get it.

In our issue of December 25th, under the heading
"The Use of Molybdenum," we pointed out that molybde-
num was not new, and its use in the manufacture of steel
was not new. We gave a brief summary of the various
alloys used in steel making, and their effects on the fin-

ished product, and pointed out that rnolybdenum possessed
practically the same properties as tungsten, but less
molybdenum was required for the same effect than would
be necessary if tungsten were used. We suggested that
Prof. Arnold's discovery lay in the direction of making
molybdenum more amenable of application commercially
than had been the case in the past. With the information
we had at the time we could not say very much about the
reliability of the claims set forth. Our experience is that
the enthusiasm of the daily press on engineering matters
is about equalled by their inaccuracy.

In the issue of "The Engineer" published on Jan. 2nd
in London, we find confirmation of our views on the mat-
ter. Being on the spot, and in close touch with British
steel activities, "The Engineer" is in a position to speak
with authority on the subject. After remarking that if
engineering were entrusted to the daily press it woulf^
increase in excitement if not in accuracy, they character-
ize the report as a wild story. The fact was that Prof.
Arnold had during the war patented a tool steel that

contained 6 per cent, molybdenum in place of the 15 to

18 per cent, tungsten generally used. Publication of the

patent was suppressed precisely as all others were sup-

pressed in war time, prevent the enemy obtaining par-

ticulars of it. When the news was released, the Sheffield

steel trade didn't bat an eye. It is admitted that molybde-

num has some slight advantages over tungsten, but as it

costs three times as much as the latter, its superiority is

not overwhelming. "The Engineer" thinks that in course

of time molybdenum steel may win an important position

in the market, but at present interest in it is chiefly from
the scientific and not the practical point of view.

The steel trade seems to present many pitfalls for the

unwary front page writer. It is not very long since that

a Toronto daily published some wonderfully inaccurate de-

scriptions of an electric furnace installation. We appre-

ciate the fact that the front page has to be filled, but

why not stick to the comparatively safe and indisputable

stories of the sea serpent and dinosauria that were once

so popular?

N^

A Triumph in Projectiles

JEW developments have been made in bringing out a

hard shell in Britain for the use of the navy. Sir

Robert Hadfield makes the announcement: "The feat has

been accomplished of getting the largest calibre of armor-

piercing shell unbroken through the thickest of modern
hard-faced armor plates."

Heretofore, the heaviest projectiles have been those

used on the British monitors. The gun in which these

were used probably weighs 150 tons, and when elevated

to 45 degrees carries its projectiles 50,000 yards, or, say,

thirty miles.

A writer in a British paper gives some idea of the

penetrating power of these shells as follows:

—

The shell, when capped and fired, and striking nor-

mally is capable of perforating armor of the following
thicknesses, the shell itself emerging unbroken on the
other side of the plate: (a) At point-blank range, no
less than 41 in. of hard-faced armor. This is equivalent
to a wall of unhardened steel of about 54 in.; (b) At 10
miles and 20 miles respectively, 22 in. and 12% in. of
hard-faced armor of the latest and best type, (c) Finally,

at the extreme range of no less than 30 miles, armor of
ordinary steel having a thickness of close upon 1 ft.

As a matter of fact, the shell in actual trials per-
forated a hard-faced plate of a thickness nearly equal
to its calibre at a velocity equivalent to a range of about
14 miles. Thus the heaviest armor afloat, when attacked
by it, would not be much better than a piece of cardboard.

The difficulty of hardening an armor-piercing shell of
these dimensions will be readily understood, for suddenly
"in the twinkling of an eye" a volume of something like
10,000 cubic inches of steel by quenching has to be con-
verted from material of a Brinell ball hardness of only
about 200 to one of between 600 and 700. To deal with
the strains set up by the sudden change from what is
almost material of plastic nature to one of extreme
rigidity is indeed a difficult problem, as can be well
imagined when it is stated that material of this high
rigidity readily scratches glass. In addition, it must be
borne in mind that the rupture strains which are set up
by the sudden cooling mentioned may continue, not for
hours, but for day, weeks or even months afterwards.

The following figures in regard to marine disasters are
useful for reference:—The largest recorded loss of life in a
marine disaster occurred when the Titanic was sunk, after
colliding with an iceberg, south of Newfoundland on April
14, 1912, the list of deaths showing 1,503 names. The Lusi-
tania, sunk by a German submarine. May 7, 1915, carried
with her more than 1.200 of her passengers and crew.
When the Empress of Ireland was sent to the bottom in
the Gulf of St. Lawrence on May 30, 1914, the loss of
life was 1,027. One thousand died when the Japanese
steamer Kicker Maru sank in Australian waters on Sep-
tember 28, 1912.
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Selling Steel Eight Months Ago and Now
By A. R. K.

SAY, it wasn't more than six or eight months ago that

folks in the steel trade were coaxing their should-be

customers to come into the ring and roll up a mill

tonnage.

They had a good yarn to tell them, too, and they

had it off word for word. The whole business of selling

was being learned all over again. You know, during the

war steel salesmen got soft. Their chests dropped down
into their laps, and they got into the habit of wearing
spats, morning coats and putting perfume on their hand-

kerchiefs.

When it became known that a steel salesman was in

town all he had to do was pick out the best invitation

from the assortment of free dinners offered to him. He
could have anything from "ham and—" to taking every

linown hurdle between soup and nuts.

But the end of the war knocked out his props and
the steel salesman had to get out on the turf. There
were double chins to be talked off—there were rotund
figures to be machined, and there was, worst of all, a

right-about from the days when the chief job was head
liar and apologist for the firm.

Yes, Angus, these stall-fed, crate-stuffed tribe had to

get out with a rail, a plate, a T-beam, a bundle of sheets,

an assortment of bars, and sell the stuff. The open
door policy was canned everywhere. They had to send
in their little cardboard tickets once more and decorate
the little bench where superintendents and purchasing
agents make folks sit for awhile in order to justify their

pay cheque. You know a superintendent or any other
official who lets folks come right in and see him is going
to fail. He ought to make 'em sit on that bench outside
while he cleans his nails, reads the sporting page and
does most everything except manicure his teeth and
take a bath. Then the benchers are sure to murmur,
"Busy guy," and sooner or later the office hears it

—

"Busy guy." Next thing you know that sup. has a raise
in pay, a pretty stenographer with those grey suede hip
boots, and he's sent off to souse in sulphur baths for an
acute case of overwork.

He Had To Get Out and Sell.

We enjoyed them days when steel salesmen were out

again pawing the turf and spoiling the pasture. We got

on speakin' terms with quite a heap of them. Not a

bad sort, either, but they don't love each other, no more
than a man loves to own up that he's wearin' a wig.

They used to be grateful for information then. To

tell a man where to sell a ten-foot beam was regular

Damon and Pythias stuff. Then it was that we was all

pmokin' the same good five-cent cigars together.

But things has changed again. Steel salesmen have
simply to go to the front door of a place and holler,

"I told you so." You can't talk back. If you take his

"Told you so" chant in good part the chances are that

he'll shove your order up toward the top of the heap
and slip you a couple of sheets or fifty pounds of plate
on toward the end of the year.

The way steel men's swaggerin' round now sniffs of
boled sh'rt frrnts, clean socks and diamond studs.

There's a nice fat

job open in one of-

fice where they
spend time now
wondering when
production is going

to be tripping on

the heels of orders.

That job is for some

good, fat, juicy per-

son, who owns a

claw-hammer coat,

a corduroy vest and

who don't object to

wearin' a sweet-

scented geranium

leaf in his button-

hole" in working

hours. He's got to

be head prevarica-

tor for the office,

smooth as oil and

as convincing as

Lydia Pinkham in

her palmiest days.

His chief job is to

wave his hand and
speak thusly: "Now,
gentlemen, it's just like this. It's perfectly true that

that we booked your business, but one of the ingots that

was to be rolled into your order got misplaced before it

reached' the rolls. Investigation shows that the head

office boy got out a tracer for that ingot. He located

the man who was on the heat the day it left the open-

hearth. That man's number is 1628 in the south building.

Evidence as to who witnessed the ingot that 1628 saw
leave the open-hearth being stripped and soaked is miss-

ing. Our last report. No. 678,356, from the cost depart-

ment, says this ingot must be some place between the

open-hearth and the soaking pit. As soon as we receive

a further report on report No. 678,356 we shall be pleased

to take the matter up further with you." Here the head

explainer is supposed to have one hand on the shoulder

of the customer and with the other is presenting a

perfectly good 1920 six-cylinder smoke.

If the customer shows signs of restlessness, or looks

as though he might cancel the order. Claw-hammer is sup-
posed to recite a couple of verses of Browning, discuss

the farmers in politics, the nebular hypothesis, the

brotherhood of man, the setting of slide valves, what to

do with the surplus of smallpox scabs. If all these things

fail, Claw-hammer is likely to lose his job.

If you've got a friend in the steel business now, cul-

tivate him, especially if he has any shipments pointed his

way. Ask him out to your house and have your wife
take a snap-shot of you and the steel man lookin' at each
other with a sort of "You know me, Al" atmosphere on
your face. It's a quicker way to get popular in the com-
munity than havin' a booze shipment from Montreal de-
livered at your house in broad daylight.

"Gentlemen, it's like this
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MARKET
DEVELOPMENTS

Mills Refusing to Take Further Business

Offices Here Report That Business is Now Being Turned Back on

Them—Big Order of Small Tools Went at a Price to Old Country

Firm—Sheets Head the Shortage List

No good purpose can possibly be served by minimiz-

ing the seriousness of the situation that has come

to pass in the iron and steel markets in Canada.

Some of the largest offices are having their business

turned back on them now by their mills in the States.

Their deliveries are already extended away to the end

of the year, and they reckon that further bookings would

simply complicate matters to no good purpose.

The situation in blue annealed sheets is particularly

serious. One report has it that a large maker of auto-

mobiles three or four months ago sent his representatives

all through the country, and cleaned up on this stock,

some of the stove-makers letting go to him, as they could

make more money than by making their sheets up into

stoves and selling them in the usual way. Whatever
there may be to the story, it sounds reasonable, and it

is a fact that the country is barren of these sheets now,

and a number of concerns are pinched and cramped for

material.

New base prices are reported for plate, bars, hoop

steel, etc. In a number of cases many warehouses might

as well quote any fantastic figure that appeals to them.

They have not the material in their stocks, and they

have no way of getting it.

The machinery market continues firm, with nothing

to show that prices are going to be more reasonable. The

sale of small tools and supplies is also reported as quite

satisfactory. One order for 400 dozen high speed drills

was placed in Toronto by one firm a few days ago. The
bulk of the business was secured by an Old Country

firm, which was able to put in a price that the Canadian

firms would not come down to.

MONTREAL STEEL PRICES CERTAIN
TO BE MOVED TO HIGHER LEVELS

SpeeUI to CANADIAN MACHINERY.

MONTREAL, January 29.—Combina-
tions of circumstances are reaching

the point where prices on steel commodi-
ties will require to be still further ad-
vanced. The reluctance on the part of
producer? to depart from the policy of
avoiding radical price changes will readi-
ly be understood, as any drastic steps in

this direction would probably mean a
cycle of upward price quotations and
labor demands, a condition that would
not assist in settling the abnormal un-
rest that prevails throughout many in-

dustries at the present time. Dealers in
this disti-ict report a steady and continu-
ed demand for all lines of steel products,
but emphasize the acute situation that
exists as regards the supplying of this
demand. Despite the fact that the Unit-
ed States steel strike has been declared
at an end, the production of the mills
is apparently inadequate to meet the
present trade requirements.
The cause of this falling off of mill

output, it is claimed, is the inability to
get sufficient raw materials in the shape
of ores, fuel, etc., and inexperienced and
efficient help to operate at the capacity
which business on the books demand.
The car shortage is one of the serious
factors that influences mill production

as shipments of material are very irregu-

lar. In addition to the present increas-

ing demands for steel products it is

thought that many developments in

trade activity are being deferred on ac-

count of the high rate of exchange that

must be considered when material is

purchased from American mills. The
exchange conditions have had the effect

of increasing the demand on the Cana-
dian mills, and additional activity in this

direction is quite pronounced. The con-

tinued cold weather is taxing the rail-

roads in the matter of traffic, and no
small amount of the delays in transpor-

tation must be laid to this condition.

While the market shows no immediate
change in price quotations, the apparent
perplexity of the entire situation will

probably result in higher prices on many
commodities. Local warehouses are

practically bare of such material as is

in general demand.

Steady Tone in Metals

The metal market has quieted down
a little from the activity that prevailed
last week, and the present tone is one
of steadiness, with prices firm. The tin

situation is still abnormal and is govern-
ed by conditions in London. Quotations

may be shaded a little but the nominal
price of 70 cents per pound is a fair

basis of the prices asked by dealers.

Improvement in Tool Demand
The general belief is prevalent among

dealers here that a steady improvement
in the demand for machine tools will con-

tinue from now on. While there appears
to be no pronounced buying from any
one quarter, the disposal of equipment,
both, for tools and supplies, is spread
over a wide area, not being confined to

localized requirements. Many small

machine shops throughout the country
hnve been purchasers of single tools to

augment their former equipment. There
is little to indicate that the purchaser of

a machine tool will be able to obtain the

same at a lower cost than now effective

for many months to come. As stated

last week, some American i.ianufaoturers

are showing their willingness to shoulder

the extra exchange rate to stimulate the

placing of orders, although in many in-

stances early delivery is out of the ques-

tion. Considerable activity is still re-

ported in used equipment, and at pood
prices.

Steady but Q<iiet Demand
Little can be said of the old material

situation other than that the market is

decidedly firm on a quiet demand. There
is a light but steady movement in all

materials, with a slightly heavier de-

mand for machine cast iron. The
nominal prices quoted nr? subject to re-

vision to suit individual sales.
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NEW BASE PRICES ARE
SHOWING ADVANCE

Shortage of Material is Cranipin<; Indus-

tries—No Relief in Siglit at I'resent

TORONTO.—One of the Toronto job-

bers had before him a new price

list for U. S. mills this morning. Sum-
marized as to leading items they ran
about like this-

Plate, base 3.50

Bars 3.25

Structurals 3.00

Cold Roll Strips 7.25

Roughly, that is an advance of about
90 cents per ton over prices that have
been quoted since March 21 last. For
some time past the premium business has
asked almost any price that good deli-

very would warrant, but now it is an
accepted thing, according to the reports

this dealer had received, that these prices

are current, and recognized as such.

As a matter of fact, if a person could

place business now for plate at 3.50,

and be certain of deliveries, he would
not be taking much chance. He could
make money on the business. Only to-

day one dealer stated that if he could

get 200 tons of plate at once he would
be willing to pay 75 per cent, above
market prices, and moreover he would
thank the person who could lead him to

the goods. .

No Improvement in Sight

It is quite right to state that the
steel market is growing worse instead
of showing signs of improvement. It

may be all right for steel companies to
show figures of production, to the effect

that they are improving in their output,
but the fact of the matter is that the
man in Canada who wants to buy steel

fails to see where these figures are help-

ing him. His one chance to size up the
whole situation is when he goes out to

buy. If he can get deliveries he will

believe that conditions are improving. If

he cannot, it is hard to show him where
the improvement comes in. and a good
many people are in the latter class at
the present moment.
There is some structural material to be

had yet, perhaps more of this than any-
thing else, and there is a certain tonnage
of heavy plate that can be picked up.
But blue and box annealed sheets are
the worst off, and there are several
shops in Ontario where the scarcity is

being felt in a decided way.

Blames the Auto Industry

Here is the explanation that one deal-
er has to make of the blue annealed ma-
terial: 'The automobile business is the
direct cause of the shortage in blue an-
nealed material. Some months ago they
saw there was going to be a shortage in

this line, and they knew it was neces-
sary to their business that they should
have a supply of this much in advance
of what was to be secured in the open
market. So they sent out their buyers
and cleaned up everything in sight. Why',
I know of cases where they went to

makers of stoves and paid them a price

POINTS IN WEEK'S
MARKETING NOTES

Pittsburgh advices state that the

anxiety of buyers to be protected for

nearly all lines of steel and iron is

becoming more pronounced each
week.

Advices this week give 3.50 as the

current base price on plate at Pitts-

burgh and other- points. The war
price was 3.25.

Local dealers state that principals

are turning down nearly all the busi-

ness they are forwarding to them
now in lines of steel.

Dealers in small tools report busi-

ness as being good and coming from
a well-distributed lot of sources.

One order for small tools in the

Toronto field was for 400 dozen
drills. It went to an English com-
pany by reason of a close price.

Belief is expressed that there may
he a runaway market in steel if the

companies do not get together. The
anti-combine law makes it hard for

them to come to any agreement.

for their stocks of blue annealed mate-
rial that would represent a better turn-

over than if they had made the material
into stoves and sold them out to the

trade in the usual way. It was a short-

sighted piece of business for the stove

makers who sold out at that time, for

they find now that they cannot get any-
thing more of this line."

Machinery Markets

Although there has not been any very
great buying going on, inquiries con-

tinue to come in from a well-distributed

area. Deliveries are not making any
improvement, but there are some firms

that are doing better than they promise
when the business is placed. It is a

matter of satisfaction to the dealer who

14/

holds such agencies, as a betterment in

a delivery date is a much better factor

in securing business than the making of

apologies for falling down in the matter.

One Toronto buyer recently returned
from making the rounds of the U. S.

shops. He reports that production of
machines is not as good as before the

war. There is a complaint in the shops
that the per-man production is down
and against that they are paying a much
higher wage. The prediction was freely

made in several places that the top of

the price list had not yet been reached.

The Small Tool Section

Prices remain firm in the small tool

and supply market. Reference was made
a few issues ago to a large order that

was likely to be placed in this district.

The business went to an English firm,

and was for 400 dozen drills of various
sizes. Canadian dealers quoted on the

deal, but they refused to give the con-

cessions that were necessary to meet the

competition of the Old Country firm, and
it is understood that the bulk of the or-

der was placed at a price about ten per
cent, below the prevailing market quota-
tions.

Canadian dealers are being called upon
now for the first time in some years to

meet Old Country competition.

Business in the small tool section is

reported as brisk by all the dealers.

There is no tendency to shade prices

now, and this condition seems to be

working out in a very satisfactory way
all around.

Prices May Move Up

There are indications that pig iron
prices may move beyond their present
levels for the last half of 1920. Present
quotations in Toronto are about as fol

lows from Canadian stocks:

No. 1 Foundry (silicon 2.25 to
2.75 per cent.) $47.30

No. 2 Foundry (silicon 1.75 to
2.25 per cent.) 45.95

Standard malleable 47.30
By basing on present Bufl'alo prices

and prices for last half deliveries, it

would not be surprising were prices for
this district to be:

No. 1 Foundry $49.45
No. 2 Foundry 48.10
Standard malleable 41.25

LACK OF STABILIZING INFLUENCE
MAY BRING RUNAWAY STEEL MARKET

Special to CANADIAN MACHINERY.

PITTSBURGH, Jan. 27.—There is a

contrast between the increased an-
xiety of buyers of pig iron and steel to

cover their requirements with price a
secondary consideration, and the grow-
ing fears of financiers that fundamental
conditions are unsound and will grow
worse until what they consider a wave
of extravagance is checked, either by
intelligent and co-operative action in ad-

vance or by the stern mandates of econ-

omic laws transgressed.

All the evidences of the pig iron and
steel markets are of increased strength.

Consumers are anxious to buy, to secure
protection on their raw materials far-
ther ahe.id. They are not only willing to

pay advanced prices if asked, but are
actually bidding prices to producers in

hopes of inducing them to loosen up in

their sales policies. The producers claim
to be conservative and to be desirous of
avo'din-y n runaway market, but it seems
rather clear that their refraining so
largely from selling is stimulating buy-
ers to put the market up on themselves.

Steel Price Situation
Briefly reviewed, the situation as to
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sales of finished steel products is that

thi- Inited States Steel Corporation has

sold at the Mr.rch 21 or Industrial Board

prices for about six months ahead, while

few of the independents have sold much
tonnage beyond the present quarter. A
part of this tonnajre sold has been at

stiff premiums over the March 21 sche-

dule, but another and considerable part

has been at those prices. Thus while the

independents do not have ner.rly a? much
tonnage on their books at the .March 21

prices as has the Steel Corporation, still

they do have a considerable tonnage.

Some of the independents that have sold

only at March 21 prices have made
promises to regular customers that they

will take care of their tonnages for sec-

ond quarter, but at prices to be named
later, on one date or another in March.

In view of the great pressure for steel

products on the part of manufacturing

consumers, whc see excellent trade ahead

of them not only for second quarter, but

for a longer time, the steel ought to have

been sold to them before this. The rea-

son it has not been sold, except in the

case of the Steel Corporation, is that the

trade has virtually been without its old

time Steel Corporation leadership. The
independents used to follow that leader-

ship, but of late they have been, with

few exceptions, and now probably with

none, unwilling to follow that leadership

because it means March 21 steel prices

and the independents want more. The
independents, however, are unable, on

account of the laws, to get together and
decide what they do want, hence they

have drifted along and buyers become
more nervous each day.

A prediction, which seems a prerty

fair one in the circumstances, now made
is that the independents without any
particular collusion will advance to the

prices ruling before the March 21 or

Industrial Board reductions, which would
put the market on the basis obtaining

after the first reductions were made from
the war control prices. These reduc-

tions became effective December 12,

1918, ranging from $4 a net ton on

structural shapes and merchant bars to

$8 on tin plate, but with no reduction on

wire products. The March 21, 1919, re-

ductions were $5 a net ton on wire and

wire products and on grooved steel

skelp, with $7 on practically all other

finished steel products.

.Another prediction is that the market
will go up to the war control level, pass-

ing over both reductions instead of only

one. This prediction is not as popular as

the other. In each case, however, the

talk is that the large independents would
stick to the advanced level, once attain-

ed, so as to avoid a runaway. A third

prediction is that there will be a general

runaway, in which case the Steel Cor-

poration would either abandon its policy

and follow the runaway or would be in

the position of furnishing if« steel to

regular customers, as far as the produc-

tion would stretch, at much less prices

than the customers could buy at else-

where.
The case of the smaller independerits

is not included in the first two predic-
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tions. The smaller mills have a way at

all times of not selling far aheadr cutting

the general market when it is weak, and

securing delivery premiums when it is

strong and the large mills are sold up

several months ahead. Thus there might

conceivably be three markets, one on the

part of the Steel Corporation at March

21 prices, another on the part of the

larger independents at January, 1919, or

war-control prices, and still another at

a wide range of premium prices for par-

ticularly early deliveries.

Demand Prospects

The common view is that there will be

an unlimited demand for steel for several

quarters to come, i.e., a demand clearly

in excess of the supply, whatever that

may be. Unquestionably this conclusion

is premature, and the fact that it is so

almost universally held does not confirm

the view but rather makes it the part of

wisdom not to accept it as a finality.

Those who hold the view, when ques-

tioned, are found to hold it either be-

cause they find everybody else holds it,

for no better reason than they them-

selves, or hold it because they find buy-

ers so importunate in seeking to buy.

As to this phase, the condition may be

due to the extreme reserve of the in-

dependents in selling, due to their hav-

ing renounced Steel Corporation leader-

ship and thus being without leadership,

and the necessary reserve of the Steel

Corporation because it will not sell more
than it can produce and must apportion

that tonnace to regular customers.

If the prospective demand for steel be

scrutinized from the viewpoint of pro-

spective consumption operations rather

than from the viewpoint of the importu-

nities of buyers—which may be only a

sort of "hearsay" evidence—the prospects

for large consumption are found to be

not necessarily so clear. Much is being

said about large purchases the railroad

companies are going to make after their

lines are returned to them March 1, but

railroad officials do not talk that way.

They express concern as to where they

are to get money, and money first for

refunding maturing obligations, not for

making additional expenditures. As to

new construction, of buildings, factories,

bridges, etc., into which normally a large

proportion of the steel output flows, there

is complaint everywhere of labor being

very scarce and of construction costs be-

ing extremely high. There will un-

doubtedly be altogether as much building

of one sort or another as there is labor

supply but there is no distinct outlook

of there being a great volume of build-

ing of the character that consumes large

quantities of steel. For illustration, of-

fices are extremely scarce in Pittsburgh

and a few days ago B. F. Jones, Jr.,

bought the Monongahela House, a large

brick building erected 80 years ago and
for several decades the leading hostelry

in Pittsburgh. There is no thought of

rebuilding, however, the intention being
simply to convert the old hotel into office

rooms. Aijain, it is just announced that

the Mellon Bank, which years ago ac-

quired the various parcels of real estate

making up what is one of the very best
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sites in Pittsburgh, facing three good

streets, is about to go ahead with its

building project, but it is understood it

will erect simply a three-storey bank

building, not a sky-scraper, even though

space in office buildings is renting at 50-

to 100 per cent, above the rates of five

years ago.

The common view may be right, but

this is a time when the majority may be

wrong, and the individual will do well

to consult also his own judgment.

U.S. SCRAP METAL

There has been a strong market for

scrap material, heavy melting steel sell-

ing particularly well. Total sales of this

grade were over 50,000 tons. Following
are reports from various U. S. centres:

PHILADELPHIA.—Steel scrap sold in

large quantities at $25 delivered, the

largest buyers being the Bethlehem Steel

Co. and the Lukens Steel Co. There is

a good demand for all grades of scrap
material, cast scrap being most in de-

mand.

NEW YORK. — There has been an
active market here, and prices have ad-
vanced. Heavy melting steel has been
the most in :^vor, sales amounting to

over 70,000 tons. The price of this ma-
terial is $20.50 to $21, f.o.b. New York.
Heavy cast scrap has advanced about $1.

PITTSBURGH.—Heavy melting steel

is being quoted pretty generally at $28,

and a small tonnage has been sold at

this figure. The market for steel making
grades is very strong. A small lot of

baled sheet scrap was sold at $24, and
bundled sheets have brought $20.

BUFFALO.—There is a strong market
here, with good enquiries for all grades
of material. Enquiries for heavy melt-

ing steel aggregate 25,000 tons. Heavy
melting remains around $25 to $26, al-

though $27 has been asked by Youngs-
town for delivery to this district.

CLEVELAND.—While both cast scrap
and heavy melting are strong, cast scrap
has taken the lead. Heavy melting has
advanced to $26 and $27, while No. 1

cast has sold as high as $38 per gross

ton, and heavy cast $26. Other grades

are about the same prices as last week.

CHICAGO.—Cast scrap is in strong

demand by foundries, and is generally

quoted at $42.50 per gross ton. Steel

grades have declined somewhat, due to

short selling by dealers. There is very

little chance of any general reduction.

ST. LOUIS.—Good demand with heavy
buying, caused an advance in most
grades of scrap material during the

week. Railroad wrought is now quoted

at $28 to $28.50, iron rails at $30 to

$30.50 and care wheels $33.50 to $34.

The Lacled Steel Co. bought 10,000 tons

of re-rolling rails.

CINCINNATI. — There is a strong^

market, with plenty of enquiries, but
not a great deal of actual business.

There is not much material held in stock,

and this is not increasing-.
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The History and Manufacture of the Telephone
When You Use the Telephone, Do You Realize the Work Entailed
in Its Manufacture? The Fundamental Principle of Telephony,
With the Manufacture of the Conductors, Etc., Are Explained

THE telephone has become so avail-

lable and its use is so habitual
with the majority of us. that we

accept it as a necessary part of our
daily scheme pretty much without com-
ment, forgetful of the fact that our
great grandparents did not know the

blessing of a telephone and transmitted
their communications either by means of

messengers or through the medium of

letters written in longhand. Whenever
we speak into our office or home tele-

phones and hear the reply coming back
from a distance of one hundred or a

thousand miles, a marvel is enacted be-

fore us, which makes all previous accom-

*Associat« Member Am. Soc. M. E.

By G. C. BROWN*

plishment in the field of communication
look small and ridiculous. In the year
490 B. C, a Greek runner carried to

Athens the momentous tidings of the
victory of the Greek General Miltiades
over Darius and his Persian host on the
field of Marathon. The athlete com-
pleted the distance of twenty-six miles
in something over two hours, delivered

his glad tidings and then fell dead. If

Miltiades had possessed a field telephone
connecting the Grtcian camp with
Athens, he could have communicated the

news of his victory in two minutes and
the runner's life would not have been
sacrificed. Comparisons of this nature
bring home to us something of the debt
that we ov/e, both to the man who in-

vented the telephone and to those who
during the past forty years have labored

to improve it.

It is just forty-three years since Alex-

ander Graham Bell exhibited his tele-

phone at the Philadelphia Exposition of
1876. The tefephone of to-day does not
greatly resemble this first working
model which was a crude affair that

would barely transmit speech over short

distances. A succession of developments,

following each other with bewildering

rapidity, have given us first long dis-

tance or toll lines, next the automatic
telephone and as a final triumph, the

wireless telephone.

While this rapid development has
brought untold benefit to our twentieth

via. :-MAIN FACTORY AND GENERAL OFFICES. NORTHERN ELECTRIC COMPANY, LIMITED. MONTREAL.
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century civilization, it has carried with

it the disadvantage that time has not

been provided for the preparation of

standard text books on telephone manu-

facture. In other fields of scientific

development, notably the application of

steam and electric power to industry,

there have been periods of quiescence or

breathing spaces during which a com-

prehensive literature has been created

and kept reasonably up-to-date. The

history of the telephone, since its incep-

tion, has been one of constant change

and manufacturing practice has had to

undergo a corresponding process of con-

tinual readjustment. A number of ex-

cellent books on the telephone have been

published. These, however, arc devoted

chiefly to elucidation of the principles

underlying telephony and to the design

of the telephone and i-,s auxiliary equip-

ment. Problems of manufacture are

either not touched upon, or at best are

dealt with in a perfunctory manner.

In order to successfully manufacture

telephones from day to day, peculiar

problems in almost all branches of ap-

plied science and economics have had to

be attacked and solved, and to this list,

which I will not trouble to enumerate,

have recently been added problems in

Sociology and Vocational Training.

Fundamental Principle of Telephony

In order that the various steps in tele-

phone manufacture shall be properly

comprehended, it is desirable that we
dwell briefly on the fundamental prin-

ciple which makes the telephone pos-

sible, and also on the "modus operandi"

of a telephone system. The telephone in

its most elementary form includes two
units, each consisting of a transmitter

and a receiver, situated apart, and in-

terconnected by means of two electric

wires into which a delicate electric cur-

rent is automatically switched when the

receiver is raised from its hook. The
transmitter or "speaking" part contains

a circular metal diaphragm,, sufliciently

thin, and so placed that it will vibrate

under the influence of the human voice.

In the transmitter the current must pass

through a small box of granulated car-

bon before reaching the line wire, the

transmitting diaphragm forming the

outer or "mouthpiece" side of this box.

When the transmitting diaphragm vi-

brates Under the influence of sound, it

controls the current passing through the

carbon and into the line. The receiving

or "listening" part of the telephone con-

tains a permanent magnet with both its

poles in close proximity to a circular

metal disc similar to that in the trans-

mitter. The fundamental priciple of the

telephone consists of the control of the

delicate electric current in the line by
means of the vibrating transmitter-

diaphragm, the variations in current thus

produced passing over the line and into

the magnet of the distant receiver. The
energising effect produced on this mag-
net sets up sympathetic vibrations in the

receiver diaphragm, which when held to

the listener's ear, reproduces the sound

or sounds registered into the distant

transmitter.

This simple description applies to a

condition where communication is pro-

vided between two telephones only. In

a telephone system, however, there are

many hundreds of telephones, all of

which must be interc^nnectabie. i'his

di'PiCulty is solved by bringing all the

telephone wires into one central ex-

change and having them terminate at a
switchboard, a socket in the board mark-
ing the terminus of each line. An opera-

tor in the central office or exchange is

now able to temporarily interconnect any
two sockets by means of flexible inter-

connected wires or, as they are termed,

"cords," each equipped at one end with a

metal plug. By placing one of these plugs

into the socket corresponding to one tele-

phone line and a second plug into another
socket, both phones become directly con-

nected to each other and communication
is established. This provides for the con-

nection of any two lines on the switch-

hoard, but does not provide a connection

between the exchange operator and the

distant telephone which is seeking a con-

nection. It has, therefore, been found
convenient to have additional sockets

placed in front of the operator, and to

carry branch lines from her main line to

these sockets which are termed "an-
swering jacks." One of these "answer-
in jacks" is, therefore, provided for each
telephone connected with the exchange.

In order that the exchange operator
may know when one of her subscriber

wishes to speak to her, a miniature elec-

tric lamp is placed beside each "answer-
ing jack." This lamp is automatically
switched on when the cal'ing subscriber

raises the receiver from its hook, and
when "Central" has made the desired

connection, it is automatically switched

off. The switchboard alsc has "ringer"

keys and the operator by depressing one
of these keys, which are situated in front

of her, can ring any subscriber's tele-

phone, and in this way signal the fact

that connection is established with an-

other subscriber. The term "subscriber"

by the way covers anyone who has rent-

ed telephone service from the Telephone
Company and is, therefore, connected up
to an exchange.

The conductors which serve as the car-

rying medium in a telephone system, na-
turally constitute a very impoitant part

of the system. Under the heading of

'Conductor" are included, first — the

large telephone cables, either under-
ground or aerial, which are used in con-

gested area, or for long distance trans-

mission between cities, or for connecting

up exchanges. The chief advantage fol-

lowing the use of a cable lies in the fact

that is compact, and serves as a con-

tainer for a considerable number of tele-

phone circuits or individual lines. Tele-

phone cables are made up of annealed

copper wires, each wire insulated witn
spiral wraps of paper. Two of these con-

ductors are then twisted together to

form a "pair." The required number of

pairs are then stranded into the form of

a cable and covered with paper wrapping.

This cable or "cable core" as it is term-

ed at this stage, is next dried, and as a

final operation, is covered with a pro-

tective metal covering or "sheath," con-

sisting of an alloy of either lead and
antimony or lead and tin. These steps

no. I—DRAWING WIRE OR WIRE-DRAWING MACHINES. FIG. 3—FIVE HEAD TELEPHONE INSULATOR MACHINE
USED FOR PAPER INSULATING TELEPHONE CONDUCTORS
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in cable manufacture will be dealt with

in more detail later on.

Under the heading of "Conductors"
are included next the various feeder or

distributing wires, so termed because

they serve to distribute telephone service

from the larger cables to public or pri-

vate buildings. These wires are used be-

tween poles and houses, and at the house

entrance connect into other conductors

known as inside wires. Both of these

forms of conductor are insulated with
rubber, over which is braided one or

more layers of cotton, and if the con-

ductor is to be exposed to the outside

weather, it is impregnated with a
weatherproof compound which serves to

greatly increase the durability of the in-

sulated covering.

Next we have the switchboard wires

which, as the name suggests, are used in

the wiring of telephone switchboards at

the exchanges, then the distributing

frame or "jumper wires," which provide

a connecting link between telephone

cable and switchboard; then the flexible

cords used in making the switchboard

plug connections, and which are also

used as the local connection between
telephone and ringer: and lastly, the fine

silk or cotton covered magnet wires used
for winding about relays, induction coils,

etc.

Manufacture of Conductors and Tele-

phone Apparatus Conducted
Separately

In order that telephone service be
brought within the reach of humanity,
therefore, it is necessary to manufac-
ture:

First—Telephone conductors, including

cables, telephone wires, magnet wire,

switchboard wire and cable, distributing

frame wire and flexible cords.

Second—Telephone apparatus, includ-

ing the assembled switchboard, distribut-

ing frames, receivers, transmitters, sig-

nalling apparatus, etc.

I have placed the conductor first, be-

cause the assembly of numerous pieces

of telephone apparatus pre-supposes the

existence of various forms of conductor.

Induction coils for instance must be
wound with magnet wire before they can

FIG. 6—TWO ROWS OF NEW ENGLAND BUTT BRAIDERS. EXTERNAL
BRAIDING SILK AND GLAZED COTTON ON FLEXIBLE C0RD6

be assembled into telephone apparatus.
The switchboard, before it can be assem-
bled in permanent form, must have the
necessary switchboard wires, distributing

frame wires and flexible cords. The
manufacture of the conductor in a cer-

tain sense precedes the manufacture of

the telephone apparatus.

Until quite recently it has been con-

sidered desirable to manufacture con-

ductors and telephone apparatus through
separate organizations, chiefly owing to

the fact that from the production stand-

point there are marked points of dis-

similarity between the problems involv-

ed. The building up of a telephone cable,

for instance, is a synthetic operation in

which, starting with a copper wire base,

something is added at every stage until,

at the end of the last stage, we have the

finished cable. This same idea applies

to the manufacture of all conductors.

The types of machines used, moreover,

are peculiar to that class of work, and
in many cases have been developed to

perform a definite operation. Under
this heading are included insulators,

twisters, stranders, etc. The manufac-
ture of telephone apparatus is character-

ized by a constant flow of small parts

towards a final assembly, the machines
used being largely the conventional type
found in all factories, lathes, screw ma-
chines, punch presses, etc.

While practice has until very rece.itljr

kept the manufacture of conductors and
the manufacture of telephone apparatus
distinct, the manufacturing operations

for the two classes of work being per-

formed through separate organizations
and in separate factories, this is in pro-

cess of change, and the entire manufac-
ture of the telephone is gradually being
brought under one functional organiza-
tion. In outlining the manufacturing
operations, however, we will observe the
division mentioned, and will proceed,

first, with a brief description of the
operations incidental to the manufacture
of cables, wires and cords, as performed

FIG. 4—LARGE TELEPHONE STRANDER SHOWN STRANDING FIG. 6—THIRTY-INCH LEAD PRESS AND MELTING KETTLE.
UP A TELEPHONE CABLE. TELEPHONE CABLE CORE BEING COVERED WITH LEAD
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in the Shearer Street factory of the

Northern Electric Company.

The .Manufacture of a Telephone Cable.

Wire Drawing

The first stage in the manufacture of

a telephone conductor consists of draw-

ing the copper wire to the desired gauge,

wire for use in telephone cables being in

most cases drawn to a finished diameter

of either Nos. 19 B & S or 22 B & S
gauge (.036 in. and .025 in. respectively).

The drawing of copper wire is rendered

|iossible through the property possessed

by that metal of permanent extensibility

with a corresponding reduction in cross-

sectional diameter, when a rod rolled

from a copper ingot is pulled through a

die, or a number of dies, the inside dia-

meter of which corresponds to the dia-

meter of wire desired. The wire-draw-
ing operations are performed on various

types of machines, the details of these
varying in accordance with the fineness

of gauge required in the product. All

wire-drawing machines, however, fall in-

to one of two general classes depending
on whether one die, or more than one die

is used in a single drawing operation or

"pass." These two classes are:

(a) Single Block Machines.—When
one die is used, effecting a single reduc-
tion in the dismeter of the wire.

(b) Continuous Machines.—When a
number of dies. eflFecting simultaneously
a series of reductions are used.

All telephone conductors are drawn on
continuous machines, and magnet wire
as small as No. 40 B & S gauge (about
the same diameter as a human hair) is

produced daily. The die used in wire
drawing may be a piece of chilled iron,

or for finishing gauge it may be a dia-

mond or a ruby. The object of utilizing
precious stones is to enable the dies to be
used for a considerable time without los-

ing their size and so producing wire of
incorrect diameter.
The mechanical action or wire-drawing

has the effect of hardening the wire, this
Tendering it unworkable, and also im-
pairing its electrical properties. It must

therefore be annealed at intervals during

the progress of drawing. The annealing

operation at the Northern Electric Co.

is accomplished in large gas-fired fur-

naces served by two gas producers.

Fig. No. II shows one of the Northern

Electric Company's continuous wire-

drawing machines.

Insulating and Twisting

If the wire is to be used in the manu-
facture of lead-covered cables, it must,

after having been drawn to the correct

gauge, be insulated with a wrapping of

paper. This operation is accomplished

on high-speed insulators, the paper being

spiralled about the wire, which travels

through the machine at a high rate of

speed and in finally wound about iron

reels known as "take-up reels." Each
insulator is equipped with five insulating

heads arranged in such a way that five

parallel wires pass through simul-

taneously. A girl attends to all five

heads as shown in Fig. III.

The insulated wires are next twisted

into pairs, this operation being perform-
ed on high-spoed twisters. The twisted
pair obtained at this stage provides a

single telephone circuit. The twister

beads, sometimes termed "fliers." turn
at a speed of .'iOO r.p.m., the twisted wire
be'ng taken up on large metal take-up
reels in readiness for the operation of

stranding which follows next in the se-

quence.

Stranding
From the high speed twisters we have

an accumulation of reels of insulated and
twisted pairs, each pair a distinct tele-

phone line. These twisted conductors
must be bundled into the compact form
of a cr.ble, and as a cable frequently con-
tains as many as nine hundred telephone
lines, the bundling or stranding machine
must be somewhat elephantine in design.

By referring to l''ig IV, showing one
of the Northern Electric Company's
large telephone stranders, two outstand-
ing features will be observed. First,

that a strander occupies considerable
longitudinal floor space, and second, that

1
^i;^;

>J

r^,t-

"''vinf^*^^^^'*'^ °^ FLEXIBLE CORDS. GIRLS BINDINGENDS OF CORDS AND SOLDERING METAL CONNEXJTIONS
INTO PLACE.

the reels of twisted pairs are loaded up-

on it in a cluster-like arrangement
throughout its entire length. A tele-

phone strander consists of a number of

Hollow cylindrical sections, known as

soandor drums, e;ich section accom-
modating a certain number of leels of

twisted pairs, and as a cable during the

progress of stranding is incrtasing in

diameter throughout its length, the ca-

pacity of each strander drum for these

reels is successively greater than the one
before it.

".Vlien the reels are in position on their

I'espective shafts, the end of each twisted

conductor is threaded through an eyelet,

all the conductors converging then to-

wards a central die, one of the latter be-

ing in place before each strander drum.
The various diums are then placed ir

operation and revolving in alternately

opposite diiections, bundle the cable into

compact spiral layers. As the stranded

cable emerges from the last strander

drum, a layer of cable paper is wrapped
about it in regular convolutions, the

cable at this stage being known as a

"cable core." (It does not, by the way,
attain the full dignity of a finished cable

until lead covered. The cable core is

finally taken up on i, vertical drum
mounted en a truck termed 3 "core

trucV,'' and when the latter is full, it is

removed from its position in front of the

strander and an empty eore truek sub-

stituted.

Testing fcr "Crosses" and "Opens"
It frequently happens that the paper

insulation about individual conductors is

not continuoua and that through some
accidental cii'cumstancos there is at some
point in a length of stranded cable an
uninsulated or "bare" spot. If two of

these bare spots ocourrirg in adjacent

conductors are squeezed into contact

with each other, the resulting condition

is termed a "cro=is." It frequently hap-

pens, also, that, ovifing to the necessary

tension on conductors during stranding,

one or more of these are broken, the

cable under these circumstances emerg-
ing from the strander with certain con-

ductors not continuous. This second
condition is knov/n as an "open." If a

cable containing either of these liefects

were permitted to leave the factory and
be plfced in service, the result would be

a short circuit thi-ough the crossed con-

ductors, and no circuit through the open
ones. It is very important, therefore,

that all telephone cables be carefully

tested for these faults, and this test is

conducted immediately after stranding

by connecting the pairs one by one with

an electric bell or buzzer, and ringing

them out. If a cross or an open is found
throusrh the failure of certain pairs to

ring out in a satisfactory manner, the

exact location of the defect must be es-

tahlLelied, this bfing accomplished by
means of a Wheatstone bridge. When
the faults have been located, the paper

wrapoing is removed from the cable at

this point and if the fault is a -iross, the

conductors are properly insulated apart;

if an open, they are brazed together.

Dryirtg the Cable Core
The next operation is that of drying
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or desiccating the cable core in order to

expel all moisture. The loaded core

trucks are now wheeled to large steam-
heated drying ovens, where the cable is

exposed to a drying heat for a period

ranging from twenty-one to forty-two
hours, this period governed by the siz-e

(number of pairs of the cable).

Thf elimination of moisture from a

cable by drying has the effect of greatly

increasing the transmission efficiency ot

its component pairs by controlling two
electrical properties known technically

as "electrostatic capacity" and "insula-

tion resistance." The electrostatic ca-

pacity of a dried cable is low and uni-

form, while its insulation resistance is

veiy much higher than that of an un-

dried cable. Moisture, while not a good
conductor of electricity, is nevertheless

a conductor, and if permitted to remain
would cause a condition similar, in a

sense, to the f.iult described as a "cross,"

thus creating local interference through-
out the cable when placed in service.

lead Covering

After drying, the cable core is cover-

ed with a protective lead pipe or sheath,

the thickness of which varies from 1-32

to hi of an inch, depending on the dia-

metei- of the cable core. The core truck

with its load of cable core is transferred,

after the drying operation, to another
oven situated behind a l?.rge hydraulic

press, the latter equipped with a hollow

core-tube and forming die, and driven by
a multi-speed pump. Immediately above
the assembly of core-tube and die is

placed a lead cylinder or container into

which molten cable .'^heath alloy, consist-

ing of lead plus a small percentage of

<^ither antimony or tin, is run from an
independent melting kettle. The lead

cylinder is first charged with molten
alloy, and the charge permitted to cool

to plasticity. The hydraulic press is then
placed in operation and forcing the plas-

tic ?.lloy into contact with ri vertical ram,
squee7es it out between the core tube and
forming die, at which point it comes in

contact with the cable core, the end of

which has previously been thrust into

the hollow part of the coi'e tube. The
cable sheath thus forced through the die,

grips the cable core and carries it along,

the lead-coveri^d cable as it emerges from
tlie press being reeled up on large

wooden cable reels.

The operation of a lead press requires

considerable skill on the part of the

workmen emploved, as the cable sheath

must be perfectly concentric throughout
its length. The usual gang consists of

an operator, who attends to the running
of the press, and a helper who attends to

the chareing of the melting kettle and
press cylinder and also sees that the

cable is being properly reeled up on the

t.ike-up reel.

A sense of nroportion in regard to this

operation will be gained by ufiancing at

Fitr. V. which shows a 30-inch le.ad press

cxtrudincr cable sheath.

The cable, from the manufncturinc
standpoint, is now comnlete, and passes

next to a rifrid "inal inspection. If it

comes thrcufrh this ordeal in a sat'sfac-

tory manner, it is pronounced fit for

shipment and is encased on the cable reel

by means of wooden lags, after which
the reel is transferi'e<l to the shipping
platform

The Manufacture of Rubber-Covered
Telephone Wires

The distributing wires or "feeder"
lines which form the connection between
poles and house entrances and the inside

v'ire running from the house entrance to

the telephone, havo no protective lead
covering as in the ease of large under-
ground cables. In order that the individ-

ual conductors shall be properly insulat-

ed apart and moisture-proof, it is neces-

sary that they be rubber covered. The
Northern Electric Company therefore

maintains complete equipment for the

compounding and manufacture of rubber,

and f.lso machines for encasing the con-

ductor in its rubber covering. Two types

of machine perform the latter operation.

One, a "str'p insulator," equipped with
a grooved die, which presses longitudinal

:jtrips of rubber about the conductor. The
other, a "tube insulator," which extrudes

the rubber through a core and die in

much the same way that a lead press

extrudes the metal sheath about a cable

core.

The manufacture of the. rubber used

for insulating purposes is in itself a

veritable science, and gives rise to many
special problems. The rubber is re-

ceived in crude form from forests and

plantations in the tropics, and must
undergo a cycle of preparatory opera-

tions before it can be used for insulat-

ing purposes. First it must be washe:l

for the removal of foi'eign matter.

Next it is hung up in long strips and

subjected to a slew drying process.

Then it is mixed or compounded with

other materials which are added in

various proportions, in order that the

final compound will possess the proper

physical characteristics. One of the

most important materials used in com-

pounding is sulphur, the vulcanizing

constituent of all rubber compounds,

which, when added, tends, under the

influence of heat, or as it is termed "a

cure," to interact chemically with the

rubber and greatly increase its physical

strength.

If the rubber is to be used for strip

insulating purposes, it passes, after

mixing, to calender rolls, where it is

pressed into thin sheets, which are cut

into strips of a suitable width for the

strip insulator. If it is required for

tube insulating purposes, it is rolled

into heavier sheets, which are then cut

into thick strips and fed into the form-

ing die of the tube-insulating machine.

In order that sulphur in the rubber

compound will not interact chemically

with the copper conductor, the latter

after wire-drawing, and before insulat- •

ing, is coated with tin, by passing it

through a molten bath of that metal.

After the conductor has been strip or

tube insulated, it is subjected to a

steam or a dry cure, the nature and

effect of which have been referred to.

It then passes to a braiding machine,

and is covered with an external braid

of cotton, through which is run a thread

of another color known as a "tracer"

and used for identification purposes.

Figure No. Ill shows a double row

of braiders working on flexible cords.

It will be observed that the braider

consists of a horizonta*! table, with in-

dividual vertical spindles or "carriers"

provided for each spool of cotton or

silk, and that the wire passes vertically

from a give-up reel into the machine,

receives its braid, passes about an

overhead capstan, and finally down to

a take-up reel situated near the floor.

Interesting details in the construction

of a braider consist, first, of a me-

chanism whereby the braider automati-

cally stops if a single thread breaks

while it is in operation; and next, the

FIG. 8—MULTIPLE SWTTCHBOARD IN A CENTRAL EXCHANGE.
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fact that two or three distinct layers

of braided insulation can be simultane-

ously braided by using a braider with

doable or triple decks of carriers. On
certain types of wire, one girl can,

without difficulty, operate as many as

forty-five of these machines.

After braiding, the conductor is im-
pregnated in dielectric or weather-
proof compounds and is polished me-
chanically. Two wires are then twisted

together to form a pair. A careful in-

spection follows, after which the twisted

pair is coiled into the desired length,

the coil is tied with tape and finally

wrapped with paper or packed in boxes
ready for shipment.

Telephone and Switchboard Cords, Mag-
net Wire and Switchboard Wire

and Cable

The green telephone cord, a familiar
part of our office or home telephone
equipment, and the switchboard cord,

which enables the exchange operator to

make her myriad of daily connections,
differ from the forms of conductor
which we have hitherto considered, in

that the conducting element of a cord
is not a solid copper wire, as in the

previous cases of telephone cable and
rubber covered wire. It is obvious that
the most important characteristic of a
cord in service must be perfect flexibil-

ity combined with sufficient durability.

Tinsel threads are therefore twisted
together, and these instead of a solid

copper wire form the cojiductor^ Each
cord consists of two or more conductors,
insulated, apart and covered with an
external braid of either cotton or silk,

the finished cord having at either end
the necessary terminals or connectors.
As many styles oi cord are manufac-

tured, the following list of operations
on a switchboard cord can be regarded
ais typical of all cords, the greatest num-
ber of operations incidental to the
manufacture of any cord being in-

cluded:

I.—Insulating the tinsel conductor
with two lappings of silk.

II.—Impregnating the insulated con-

ductor with a moisture-proof compound.
III.—Braiding the impregnated con-

ductor with soft cotton. One thread of

a distinctive color being used as a

'tracer" for identification purposes.

IV.—Twisting two or more conductors

together with a filler of twine to render

the cord round.

V.—Cutting the Iv/isted conductors to

the proper length.

VI.—Unravelling the cord at switch

and plug ends.

VII.—Binding the conductors with
cotton and wire at switch ends.

VIII.—Binding the conductors with
silk, cotton and wire at plug ends, also

forming ends of conductors to fit plug.

IX.—Braiding reinforcements of soft

and glazed cotton wherever required on
cord. External braiding of entire cord.

X.—Soldering connectors on plug and
sw'tch enids of cord.

XI.—Waxing cord at plug end. (In

wax tank).

XII.—Inspection of finished cord.

Figure VII shows the manner in

which the binding and soldering opera-
tions are performed on telephone and
switchboard cords by girls working at

benches. Soldering is accomplished by
means of electric soldering irons.

The manufacture of magnet wire is

less complex than the processes which
we have been describing, as fewer com-
ponent operations are involved. The in-

cidental operations, however, require

the exercise of gi'eat skill and care

owing to the extreme fineness of the

wor'.c. Magnet wire is frequently as

small as No. 40 B. & S. gauge (.0031

in.), and as its insulation must be
spiralled on perfectly even by an in-

sulator running at a very high rate of

speed, the operation is necessarily a

delicate one. The girl operators, in

time, develop a high degree of skill in

detecting the presence of skips or knots
in the insulation as the wire passes
through, and promptly shut off the
heads in order to repair the trouble. A
skilled magnet wire operator is said to

possess "a touch" which signifies that
by running her fingers lightly and
deftly over the moving wire she can
find flaws in insulation which would
probably escape her if she depended
wholly on sense of sight.

The copper conductor used in the

manufacture of magnet wire must have-

high electrical conductivity and bfr

thoroughly annealed. Only the highest

grades of cotton or silk can be used,

the Northern Electric Company using-

for this purpose a soft, even cottort

known as "Sea Island" cotton, and a
high grade of silk called "Italian Tram."
The insulating machine is similar in:

principle to the five-head telephone in-

sulator shown in Fig. Ill, with marked'

differences, however, in details of de-
sign and using an entirely different in-

sulating material.

Magnet wire is manufactured in-.

either round, flat or square form and is

insulated with either cotton, silk, as-

bestos or combinations of these ma-
terials as required. Before being sent

out of the factory on wooden spools, it

receives a careful inspection.

Switchboard cables, each containing a
number of conductors insulated with

servings of silk and cotton, stranded in-

to the form of a core and covered with"

either an external flame-proof braid or

a protective lead sheath, constitute the:

main feeders in central exchanges. The

conductors may be stranded in singles,

pairs or threes, the cores being coveredl

by one of three methods outlined in the«

"Northern Electric Handbook" as fol-

lows:

First Method: Dry Core—Layer of

paper tape, layer of lead tape, layer of

paper tape, an external flame-proof

braid.

Second Method: Impregnated Core

—

Two layers of paper tape, an external

flame-proof braid.

Third Method: Dry or Impregnated

Core—Two layers of paper tape, a pro-

tective lead sheath.

Switchboard wire, as implied by its

name, is used for interior wiring in cen-

nc. »-GISLS WINDING INDUCTION COILS, RELAYS. RECEIVER
MAGNETS. ETC.

FIG. 10—ELECTRO PLATING BATHS USED IN NICKLE PLATING
TELEPHONE APPARATUS.
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tral exchanges and is manufactured in

the form of single conductors or twisted

pairs. The individual conductors are of

annealed, tinned copper insulated with

servings of silk, covered with an ex-

ternal cotton braid and finally impreg-
nated with a moisture-proof compound.
Switchboard wire for use under special

conditions, receives a coat of enamel be-

fore insulating, this being a recent

manufacturing development.

Distributing Frame Wire

The last type of conductor which we
wUl consider is distributing frame, or as
it is more commonly known, "Jumper"
Wire. This conductor forms the con-
necting link between the large telephone
cables, at the exchange, and the more
local switchboard cables, every large ex-

change having beneath the switchboard
floor a complicated arrangement of

these interconnections. Distributing
frame wire is rubber insulated in a man-
ner similar to rubber covered telephone
wire and is afterwards braided and
saturated with flame-proof compound.

The Manufacture of Telephone
Apparatus

The production of telephone appar-
atus has already been described as a
continuous flow of countless component
iJarts or "piece parts," through a suc-

cession of manufacturing operations to-

wards a final assembly, from which lat-

ter stage emerges a piece of assembled
apparatus containing, perhaps, thous-
ands of the original piece parts. The
term piece part, incidentally, is applied
to any component which is not complete
in itself, but which must be assembled
with one or more other piece parts, be-

fore it can be catalogued or shipped.

"When it attains this state it becomes a

piece of apparatus. Piece parts are con-
stantly losing their identity, as they
journey through a factory, by assembly
into larger piece parts or "assemblies,"

these assemblies being swallowed up in

larger assemblies, until the final assem-
bly is made. Samples of telephone ap-

paratus which pass through these stages
are: switchboards, power boards, dis-
tributing frames, subscriber's set, desk
stands, transmitters, receivers, etc. In
the manufacture of these and additional
forms of telephone apparatus, piece
parts numbering into the millions are
used.

Each piece part must pass through
one or more operations before it is ready
for an assembly and each assembly
must, in its turn, be machined or other-
wise treated until the apparatus stage
is finally attained. The telephone ap-
paratus shop of the Northern Electric
Co. includes, therefore, completely equip-
ired wood-working, iron-working and me-
chining departments in addition to those
engaged on assembly work.
As it is impossible within the com-

pass of an article to describe all of the
manufacturing operations and assem-
blies incidental to the manufacture of
telephone parts, a few outstanding ones
of special interest will be dealt with.

Winding Induction Coils, Relays, Etc.

The manufacture of magnet wire has
been described under the heading of con-
ductors. This wire, after inspection, is

transferred on wooden spools to the
winding department, where—by means
of small winding machines installed in

front of work benches—it is wound in

horizontal layers about solid or lamin-
ated cores, emerging finally in the form
of induction, retardation, relay, receiver

magnet or resistance coils, etc.

This operation is performed by girls

seated at benches, as shown in Figure
IX. While the transfer of the layers of

wire, from the wooden spool to the coil,

is accomplished by means of the winding
machine, the wire is "cross-fed" or

guided across the core by hand, and as

it is extremely fine in gauge, great skill

must be exercised so that convoliitions

will be regular and layers even. Girls

employed on this work, as in the case

of magnet wire insulators, develop a

"touch" which tells them when all is not

well. Under the latter circumstance, the

winding machine is stopped and the un-

even convolutions of wire unwound by
hand, after which the winding operation

is resumed. This "touch," which im-

presses the observer as a sort of sixth

sense, is the result of years of practice,

during which a degree of skill, border-

ing on intuition, has been gradually de-

veloped.

The Desk Stand and Subscriber's Set

The most widely known form of tele-

phone equipment is probably the

familiar "Desk Set," which, to the cas-

ual user, consists of a telephone receiver

suspended from a hook; the latter pro-

jecting out from a vertical metal handle

surmounted by an adjustable mouth-

piece and supported by a conical metal

base with a felt bottom. Equally obvi-

ous details are the two flexible cords,

one of which passes from the top of the

receiver down to a hole in the support-

ing base, the other passing from the

base to a ringer box of polished cabinet

wood fastened, usually, to the concealed

surface of a desk.

If the subscriber is observant he will

note that when he moves the receiver

from its hook, the hook undergoes a

slight change in position by springing

upwards for a distance of about one-

eighth of an inch. Nothing more in the

external working of his telephone is ap-

parent, and yet, in the space of a few

seconds, if he is holding the receiver to

his ear, the exchange operator's "num-

ber please," comes to him over the line.

It is obvious to him that by some mys-

terious agency he has been connected

with the switchboard, but there is

nothing to suggest to him in what man-

ner this has been accomplished. So he

usually "lets it go at that."

Assembled into the upright handle,

(which is a length of hollow brass tub-

ing, with its outer surface either japan-

ned or nickel-plated), is a terminal strip

of galvanized steel, to which one end of

each flexible cord is connected. Fast-

ened to the side of this terminal strip,

are three smaller nickel-silver strips.

HUD 1!

FIG. 11—KBCEJPTION ROOM AT MAIN BNTKANCE TO THE
GENERAL OFKICES.

FIG. 12—EMPLOYEES CAFETERIA DURING LUNCH HOUR.
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insnlated apart and having: on their ad-

jacent sides, platinum contact points.

One of these strips is longer than the

other two and is sprung against the in-

ner or concealed part of the receiver

hook. The weight of the receiver hang-
ing on the hook is sufficient to hold this

spring in such a manner that the con-

tact points are kept apart. When this

weight is removed, however, the points

spring together, an<l a connection is

established with the switchboard. That,

in brief, is what happens every time
the receiver is lifted from the hook.

Surmounting the handle, is the trans-

mitter box containing the transmitter

diaphragm—a thin disc of aluminum
japanned on its outer side—and the car-

bon "button" assembly, which is con-

nected with the terminal strip by means
of a conductor running down through
the interior of the handle. The carbon
button and transmitter diaphragm are

held in position by means of a galvan-
ired iron bridge, which serves as a

mounting for the tiansmitter assembly.
The hard rubber mouthpiece with its

perforated rubber back can be included
as the final detail in this assembly.
The receiver assembly is simpler

than that of the transmitter, and con-
sists of a hollow rubber shell, into which
is placed the receiver magnet. At one
end of this magrnet is the receiver dia-

phragm, protected by a hard rubber cap,
while mounted at the opposite end is

the concealed bindirp; post, to which the

flexible cord is fa.'stened.

The ringer box or "subscriber's set"
forms the last detail in this desk equip-
ment The ringer box is' of polished
cabinet wood, surmounted by two nickel-

plated bells and contains an induction
coil, a condenser and ringer coils.

The Multiple Switchboard

The largest, most imposing and most
complicated piece of telephone appar-
atus is undoubtedly the multiple switch-
board. Kempter B.- Miller, in his "Am-
erican Telephone Practice," refers to
it as "That wonderful complex whole
—the modern multiple switchboard,"
and when it is considered that any of
the exchange operators can, without
moving from her chair, connect up any
calling subscriber v/ho is connected to
that exchange, some idea will be gained
of the scope of a single section of one
of these boards.

A multiple switchboard is built in

sections, somewhat in the manner of a
sectional bookcase. These sections are
erected beside each other in the central
office, expansion up to the limit of avail-

able floor space being thus provided for.

The multiple characteristic is obtained
by having all the subscriber's lines mul-
tiplied through all the sections, each op-
erator being thus enabled to plug into

the line of any subscriber.

The "Jacks" or hwitchboard terminals
are mounted in strips, these held par-
allel in a hard rubber mounting by
means of brass binders, known as
"binding strips." Each exchange oper-

ator has on the vertical panels in front

of her, horizontal rows of sockets be-

longing to three divisions of these jacks.

The upper division comprises subscrib-

er's multiple jacks, those in the middle

division are trunk jacks connecting with

other exchanges, while the lower divi-

sion is devoted to subscriber's answer-

ing jacks. Figure VIII, showing a large

multiple board in a central exchange,

will make clear the jack arrangement,

as well as the sectional construction of

the board.

The manufacture of the component
parts of a switchboard and also a part

of its assembly is performed at the fac-

tory prior to shipment. Most of the as-

sembly, however, is done at the ex-

change before erection, after which the

connections with the underground cables

are made through the main distributing

frame.

Details in switchboard construction

include the forged iron frame, screwed

together in jointed sections—the key-

board with its horizontal row of assem-

bled listening and ringing keys—the

maze of rear connections and electrical

apparatus including relays, induction

coils, retardation coils, terminal strips

and local switchboard wires; the as-

sembled jack-strips and switchboard

cable; the exterior wood work of pol-

ished cabinet wood; and the flexible

cords with their plug terminals.

A necessary adjunct to the switch-

board is the "Distributing Frame,"
which, as in the case of the switchboard

frame, is fashioned from forged iron and
assembled into standard sections. These

sections are shipped to the various ex-

changes and are erected usually on a

floor below the operating room. The
distributing frame through the medium
of "jumper' wires, serves to distribute

the outside lines to their proper switch-

board connections. The distributing

frame wires may be cross-connected at

will, this enabling a subscriber to change

his residence in the same district and

yet retain his original phone number.

Electroplating and Japanning

It is necessary that the outer surfaces

of many telephone parts be protected

against corrosion, and also that the ap-

pearance of certain parts be enhanced

by a special finish. This is accomplished

by nickel-plating, electro-galvanizing, or

japanning the parts in question. If a

nickel-plated surface is wanted, the

piece parts are hung on brass racks;

a row of these racks being then sus-

pended into a plating tank containing a

nickel salt solution. Opposite this row
of racks are hung a row of pure nickel

bars, which serve as anodes or positive

poles, the racks of telephone parts pro-

viding cathodes or negative poles. Cur-

rent supplied from a special generator

causes the disassociation of the pure

nickel anodes, the particles of which,

carried through the solution by ioniza-

tion, plate out at the cathodes, causing

a deposition of nickel on the telephone

parts. After an immersion of about

forty minutes, the racks are removed

from the plating baths, the plated parts

then being detached from their hooks

and transferred to a buffing department

where they are polished on buffing

wheels. Nickel-plated parts of desk

sets, etc., are ti-eated in this way.

Piece parts intended for service where

protection from corrosion, rather than

appearance, is desired, are electro-gal-

vanized or zinc-plated. This is accomp-

lished in the manner just described, ex-

cepting that the anodes are pure zinc

bars, the electrolyte solution consists of

a zinc salt, and the parts receive in

this instance an immersion of twenty

minutes.

The familiar black finish seen on the

handle and base of the desk stand is

obtained by spraying on a coating of

japan with an atomizer. This coating

is then baked to hardness in an oven.

FIG. 13-RED CROSS AND MEDICAL EXAMINATION
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Figure X shows the Northern Electric

electro-plating department. The tanks
in the foreground, containing an acid

solution, into which the various parts
are dipped before immersion in the
plating tanks; this dip serving to re-

move all foreign matter and provide a
smooth plating surface. The operators
are shown holding up the brass racks
of attached telephone parts.

The General Manufacturing Organization

In the foregoing description, manufac-
turing operations Jiave been dealt with
from the standpoint of their actual per-
formance in the factory. There are
other phases of manufacture, however,
which bear more indirectly, but with
equal importance on the success of the
final result. An adequate labor supply,
for instance, must be secured, trained,

maintained and compensated. Store
rooms must be stocked with raw ma-
terials and supplies, and these in turn
must be issued to the proper shop de-

partments when needed. Each of the
multitude of piece parts, which are pass-
ing constantly from operation to opera-
tion, must be at its proper place, at the

proper time and in the proper way. The
manufacturing cost of labor, raw ma-
terial, machinery, tools and supplies

must be carefully ascertained and kept,

to serve as a barometric record on the
economy of manufacture. A raw ma-
terial, process and final inspection, in-

cluding physical, chemical and electrical

testing, must be conducted in order that
a uniformly high standard of quality in

the product shall be maintained. A
power supply must be generated and dis-

tributed. Mechanical equipment must be
kept in a state of repair and newer and
better equipment must be designed and
built, or purchased. Manufacturing
methods must be subject to constant de-

velopment and standardization. Time
and motion studies, a necessary prelim-
inary to the setting of piece work and
bonus rates, must be conducted. Sani-

tary and attractive working conditions

for factory and office employees, must
be provided and maintained. To sum up
the whole matter in a single word, all

the stages and conditions in and sur-

rounding manufacture must be planned
and planned in advance. The operating
branch, concerned with the actual per-

formance of the manufacturing opera-
tions, is supplemented, therefore, by the

following additional branches which at-

tend to the more indirect details of

manufacture:

(a) A production branch.

(b) A clerical branch.

(c) An inspection branch.

(d) A plant service and maintenance
branch.

(e) A technical branch.

(f) An industrial relations branch.

(g) An installation branch.

These branches are subdivided into,

and function through divisions and de-

partments.

In order that the collective efforts of

branches, divisions and departments

shall attain their greatest impulse, an
atmosphere of sympathetic and unselfish

co-operation must circulate so thor-
oughly throughout, that no individual

will escape its influence. The import-
ance of this principle as a dominant
characteristic in industry is being wide-
ly recognized to-day, and the sociological

problems incidental to manufacture are

receiving greater attention than ever.

And they will receive even greater at-

tention to-morrow. Walt Whitman's
famous statement that, "Whoever walks
a furlong without sympathy, walks to

his own funeral dressed in his shroud,"

applies to life generally, and a great

factory, with its assembled human
medley, is just a manifeistation of lifej

Hexagon Making Scheme
By LEONARD SNARY

Thinking that you might be interested
in the method which I used in drawing
the hexagonal prism (as it appears to

the eye), I will endeavor to explain the
details, aided by an illustrative drawing
This, so far as I know, is original.

After trying several different ways,
I discovered the following, which serves
the purpose.

Figure 1 is the mechanical drawing of

the prism from which we make the "eye
view drawing."

Construct a parallelogram E, G, F, H,
using the face dimension of hexagon
A B, which is 9/16 in., for the length

E H. The altitude of the parallellogram

may be any suitable dimension, but in

this case is 5/16 in. The angle K L may
also be any angle best fitted for the pur-

pose, the one chosen here being 60

degrees. Find centre of the parallelo-

,

1

«k
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:

r

•

FIG. 1

gram by drawing lines from E to F and
G to H. The distance between points C
and D (Fig. 1) is 1 1/8 in. From the

centre of parallelogram point o: 9 '16 in.

on each side horizdhtally. This gives

points I and J, which are the same as

points C and P, Fig. 1, Next joint points

I, G, F, J, H, E. thus completing the top

end of the prism, with the desired slope.

To finish the drawing, carry down the

necessary points to the desired depth,

which is 1 V2 in., and the result will be
a part top and a part side view of a
hexagon prism.

If>J2

•*N

/^—
FIG. 2

Make haste slowly when opening an.
oxygen cylinder valve. There are two
reasons why. In the first place, it is

injurious to the high-pressure gauge to
admit a pressure of 1,800 pounds into the
Bourdon tube suddenly. The impact
may burst the tube and ruin the gauge.
In the second place the sudden compres-
sion of the air or gas in the regulator
passage is accompanied by heat. The
heat may be sufficient under certain
conditions to destroy the regulator seat,

thus letting the high-piressure oxygen
into the diaphragm chamber and burst-
ing the regulator.

A platinum substitute lately tested,

according to the "Chemical Trades Jour-
nal," in Amsterdam, was an alloy of 89
per cent, of gold with 11 per cent, of
platinum. This material, called "pla-
tino," withstood sulphuric, hydrochloric
and nitric acids, and other reagents used
in clnemical work, and was unaffected by
heating for half-an-hour in a smoky
petroleum-gas flame. It proved equal
or superior to platinum in ware for the
chemist's laboratory, except for the
large loss by corrosion when used in

contact with a mixture of sulphuric and
nitric acids.

Two French scientists have found that
X-ray screens made of a compound of
tungsten and cadmium give better re-

sults than platinum oYIes at far less cost.
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The Booth Rotating Brass Furnace
A Type of Electric Brass

Furnace in Which the Shell

Rotated. This Results

By Carl H. Booth.

Pres. Booth Hall Co., Chicago

IS

ABOUT five years ago we were

associated in the design of several

electric furnaces for the produc-

tion of special chemical compounds.

These furnaces were cylindrical in shape

and arranged to rotate about a central

axis through which the electrodes pro-

jected. At the time it was suggested

that this type of furnace could be

adapted to the melting of non-ferrous

metals, but there was no opportunity to

carry on such work. An illustration of

one of these furnaces is shown in

Figure 1.

In these earlier furnaces a door was
provided in the cylindrical surface of the

shell and lining, for charging and pour-

ing, but we experienced considerable

difficulty in maintaining the lining

around this combination spout and door.

Further, in pouring the furnace it was
troublesome and inconvenient to be

obliged to place the ladle between the

supports beneath the furnace. Conse-
quently, in designing the present Booth
Furnace, these difficulties have been
overcome by placing the door in one end
of the furnace, as shown in Figures 2,

3 and 4, and having a tapping hole in

the other end, as shown in Figures 2 and
3. In this way the cylindrical surface of
the lining and shell is unbroken by any
opening. This permits the continuous
rotation of the furnace, and consequently
the absorption of heat by the charge
from all parts of the lining, which
means no local overheating and uniform
wear.

Capacities

As a general rule, the quantity of non-
ferrous metal melted at one time, or at
one heat, is less than the quantities in-

volved in the melting of steel and iron,

and, therefore, smaller sizes of furnaces
are desirable.

To meet the requirements of the small
foundry, as well as the large foundry,
and the smelters and refiners, Booth
Furnaces are built in the following sizes:

Rater Holding Maximum Holding
Capacity Capacity
S!60 lbs. 350 lbs.

500 " 750 "

1,000 " 1,500 "

2,000 " 2,500 "

3,000 " 4,000 "

There are many small plant? where
heats of 50 to 350 lbs. are required, and
the smallest size furnace shown above
answers the purpose with great economy,
whereas larger furnaces to operate effi-

ciently must produce more metal than is

needed. Further, there is aUo a great

FIG. 1 -ORIGINAL ROTATING FURNACE.

disadvantage in trying to pour a ton of

brass into small castings and keep the
metal hot. We know of a large com-
pany having a one-ton electric furnace
where it is taking them 50 minutes to

pour a heat into castings, and they are

finding great difficulty in doing so.

Further, the great variety of mixtures
made by many small foundries requires

a small, efficient unit, from whicii

"short" heats can be taken, producing
great flexibility of operation. On the

other hand, smelters and refiners fre-

quently require furnaces of relatively

large holding capacity, which will turn
out a considerable amount of metal per
day.

Any one of the above furnaces will

melt and bring to pouring temperature
a charge of its rated holding capacity in

an hour's time, when the furnace is hot.

Mechanical Details

The illustrations and drawings give
a very good idea of the general design
of the Booth Electric Furnace.

Figure 2 is a cross-section or diagram,
illustrating clearly the principle of con-
struction. As will be noted the furnace
rotates on rollers, and is carried by two
cylindrical tracks. The rollers are

in LesyZinc Loss Through
Vaporization and a Longer
Furnace Life.

driven at the proper speed by a motor,
so as to rotate the shell at a speed of two
revolutions per minute. No gearing is

required encircling the furnace. The
current is carried to the electrodes by
means of short pieces of flexible cable,

which connect to the above-mentioned
track, and the current is supplied to the
track by means of shoes which press
against them and form a sliding contact.

The electrodes are regulated by means of
screws shown, and on small furnaces are.

entirely hand-operated, but on the larger
furnaces automatic electrode control is

used, thus doing away with the necessity

of close watching on the part of the
operator.

In the small furnaces, the door is in
one end only, but in the larger furnaces
both ends are provided with a door.

Figure 3 is a photograph of a rear
view of a 250-lb. Booth Electric Brass
Furnace, in the foundry of Leitelt

Brothers, Chicago. This shows the
charging door open ready for charging.
The latch which holds the door shut
when the furnace is charged will be
noted and also the electrode projecting
through the door. A door of similar type
with electrode projecting through it has
been in use for a considerable period in

the construction of the Booth-Hall steel

melting furnace, built by our company.
The contact shoes are shown in this view
pressing against the track.

Figure 4 shows the same end of the
furnace after it is charged and the
furnace is ready to run. The flexible

cables from the track to the electrode
holder are shown, as are also the water-
cooling connections for cooling the elec-

trodes. It is not necessary to open the
door until after the heat is poured. The
door is then opened for charging.

Figure 5 shows a front view of the
2.50-lb. Booth Electric Brass Furnace,
and illustrates well the cylindrical drum
type shell and the track driven by the
rollers. This also shows the bronze

FWJ. 2-CROSS SECTION AND ENd'eLEVATION OF FUKNAKB.
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shoes which carry the current to the

track and the flexible cable connected

with the electrode holder and the water
•connections. The pouring tap is shown
•directly beneath the electrode holder

frame.
Figrure C shows a side view of the

furnace. The cable supplying the power
to the furnace is shown on both sides,

-coming from conduits in the floor to the

hronze shoes. These are the only con-

:nections necessary to carry the electri-

'City to and from the furnace. The con-

tractors are shown on the switchboard,

together with push-button control for

starting and stopping the furnace.

In pouring the ease with which
the men handle the ladle up to the

furnace, and the operator controls the

furnace at the switchboard by means of

push-button control, add greatly to

economy in operation and to the comfort

«£ the crew.

Lining

Probably the most important of all

factors in reliable and efficient furnace
operation is the lining. Especially is this

true with the melting of non-ferrous

metals, where a lining with many joints

will have a decided tendency to absorb

Tnetal. In order to overcome this diffi-

culty the lining pi'ovided with the Booth
Furr^ce is made with as few joints as

possible.

In lining the furnace the electrode

supporting mechanism at either end of

the shell is removed by simply unbolting

same from the end plates. These are

made as a unit and in taking them off

they do not get out of adjustment or out

of line, and therefore do not require any
adjusting whe.i put back in place. The
shell is then lifted oflF the rollers by suit-

abLe hoist or crane, just as if it were a
' barrel and is turned on end so that the

end plate of the furnace shown in Figure
3 can be unbolted and removed from the

shell.

Figure 3 shows to some extent how
this lining is made. The door is made
of one solid piece of brick with a hole in

the centre through which the electrode

projects. The cylindrical part of the

furnace is made of two cylindrical tiles,

which fit together with a tongue and
groove joint in the centre, this joint

being filled with heat-resisting cement.

The ends of the furnace are each lined

up with four special bricks, joined to-

gether with cement and cemented to the

tile. In this way we really have a large

crucible electrically heated, but with

walls of considerable thickness, and a

minimum number of joints. Further,

this lining does not require a brick

mason to insta! it, but can be put in

with common labor. This special brick

lining is backed up with a layer of heat-

insulating material, so that when the

furnace is at working temperature, the

temperature on the outside of the shell

is so that the hand can be placed upon it.

Compare this with the large amount of

heat in the neighborhood of a crucible

or other fuel fired furnace, and it will

show you how much easier it is to get

men to work around a furnace of this

character.

The time required for relining this

furnace is 8 to 12 hours.

Charging

In starting the furnace the tap hole

is plugged with moulding sand, the

charge placed in the furnace, the door

closed and the power thrown on. The
electrodes are then brought together by
means of the moving mechanism shown
in the photograph and the amount of

current flowing regulated by moving the

electrodes closer together or further

apart, as indicated by the meter on the

switchboard.

Methods

If turnings, floor sweepings or grind-

ings are used the rotation of the furnace

Pouring

In pouring the furnace, the pipe

stands which carry the water connection

simply lift out of the way without it

being necessary to unbolt anything, and
the men can go right up to the furnace

with the ladle.

When the furnace is ready to tap the

operator stops the rotation until the tap

hole is above the level of the holder, and

thus above the surface of the metal. The
tap hole is then opened by means of a

sharp-pointed steel rod. As the tap hole

is simply plugged with moulding sand

there is no sledging or pounding re-

quired, as we have found it can be very

readily picked out if a small pointed rod

is used. We have never had any trouble

with the tap hole. After the tap hole

is opened, the furnace is rotated down
until the opening is below the surface

of the metal, and the metal poured out

FIG. ,j .SHOWING METHOD OF CHARGING FURNACE.

is started at once and continues until the

metal is ready to pour. We have never

broken an electrode in operating in this

manner. If ingots or heavy scrap is

used, the furnace remains stationary

until the ingot is partly melted, and then

rotation is started and continued until

the metal is ready to pour. We have

experienced no difficulty in regard to

breaking. electrodes when this method is

followed.

As the furnace is sealed up quite

tightly from the time the power is on

until ready to pour, we have obtained

very good results as to metal tempera-

ture by keeping the power practically

constant for a definite length of time.

After the operator has poured a few

heats, it is possible for him to determine

the right temperature practically every

time without opening the door and in-

specting the metal in the furnace.

into the ladle as illustrated. If it is de-

sired to only remove a portion of the

metal, the furnace is again rotated back
and the tap hole brought above the level

of the metal in the furnace.

On account of the fact that there are

no swinging cables connected with the

electrode holders, it has been suggested

that the furnace itself could be picked

up from its rollers by means of a crane

and the metal poured into ingots or cast-

ings. We have not attempted to do this

as yet, but it seems to be entirely feas-

ible.

Operating Records

With the small furnace which is in the

plant of the Leitelt Bros., Chicago, we
have poured about 130 heats, using a
great variety of mixtures and pouring a
considerable number of different grades

of metal. We have used:
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Yellow brass turnings and borings;

concentrates from floor sweepings;

grindings; foundry scrap; copper wire;

sheet copper; red brass ingots; yellow

brass ingots; copper ingots; pig tin;

lead pipe; pig zinc; German silver.

So that the furnace has been thor-

oughly tested on many classes of ma-

terial.

Power Consumption and Shrinkage

In melting down turnings, borings and

gnnndings with a hot furnace, 30 to 40

minutes is required per charge. With

the small furnace shown a power con-

sumption as low as 240 kw. h. per ton

has ben obtained. The average would be

between that and 300 kw. h. per ton.

With yellow brass turnings and bor-

ings which are fairly clean, but on which

no attempt has been made to remove any
contaminating material, heats have been

run with a total shrink of 1% per cent.

These borings, when charged, were in

the same condition as received from
the seller. Of course the percentage of

shrink will depend on the amount of oil,

dirt, iron and other extraneous material

present, but the actual metal loss has

proven to be very low. Due to the active

mixing action of the rotation, the heat is

applied to the turnings and borings in

such a uniform manner that there is no
local overheating, and a quick melt with
low metal los^ is obtained.

In melting concentrates from floor

sweepings, which contain a considerable

amount of dirt and moisture, and which
when melted in crucit>les showed a
shrinkage of 30 to 40 per cent., the

Booth Electric Furnace over quite a
number of heats averaged 17 '/i per cent,

shrinkage.

In melting ingots and heavier brass
scrap, a heat will average from 30
minutes to an hour in length of time, de-

pending upon the kind of metal poured
and the size of the chargea. A 300-lb.

charge of copijcr ingots requires about
an hour to melt and pour, while a 300-
Ib. charge of yellow brass about 40
minutes. The shrinkage with yellow
brass ingots averages about 1 per cent.

and on red brass and high copper bronze

under 1 per cent. With the furnace hot

the power consumption will run from 250

to 350 kw. h. per ton.

One heat was made with a charge

running about 50 per cent, zinc and 40

per cent, copper, totalling 250 lbs. 249

lbs. of metal were poured and the power
consumption was 240 kw. h. per ton.

This was in the latter part of the day
when the furnace was hot, and the metal

charged was all clean metal. The ladle

was weighed as it was orought to the

furnace, and then weighed after the

metal had been poured into the ladle.

Great care was taken on the part of the

operators not to overheat the metal, and
this is simply an indication of what re-

sults are accomplished where .sufficient

attention is given to melting. The heat

following was a charge of 225 lbs. of red

brass ingots, from which 224% lbs. of

metal was poured.

It is particularly difficult to keep ac-

count of the metallic shrinkage in a

small furnace of 250 lbs. holding" capa-

city, and con.«equently great care has

been exercised. Arrangements were
therefore made for a scale near the

furnace, upon which the heated ladle

was weighed when brought to the

Volume XXllI

furnace and again weighed when filled

with metal. Any drippings from the

furnace were carefully collected and
weighed and any slag coming out with

the metal was skimmed from the pot be-

fore weighing, as even a small amount;

of one pound would mean almost one-

helf of one per cent, shrink. With a

larger furnace, it would be much easier

to make shrinkage tests without danger
of as large a proportionate loss as with

the smaller furnace. In other words, if

one pound of metal poured did escape

being weighed, it would not represent as

much shrinkage as in the case of a small

furnace.

Lining Wear

To date about 130 heats have been run

and the lining on the furnace illustrated

shows no perceptible wear. The lining

is .sintered upon its surface and appears

to be in as good condition as when
originally installed. This is the first

lining installed in the furnace. ine
material of which the lining is made
is such that it does not shrink, spall or

crack, although the furnace is run on an
average of 8 hours per day. Based on p,

great many years' actual experience in

the operation of electric furnaces of

many types, our engineers feel confident

that linings of this type will last from
600 to 1,000 heats, and possibly longer,

with proper care on the part of the

operator.

Anoither important characteristic of

this method of lining is due to the fact

that there are practically no joints, which
serves to keep the lining clean and pre-

vents any considerable amount of slag

or metal sticking to it.

Electrode Consumption

With furnaces of this type the gra-

phite electrode is to be preferred, due
to its greater conductivity, which permits
the use of the smallest size of electrode

practical for the current to be carried.

On this furnace electrodes of 2V6 inches

diameter are used, machined and equip-

ped with what is known as nipple joint.

These are 30 inches in length. The elec-

trodes enter the furnace through gra-
phite sleeves. This opening is also pro-

tected by a water-cooling copper casting

FIG. 5—GENERAL SIDE VIEW OF FURNACE.



February 5, 1920 CANADIAN MACHINERY 161

which serves to protect the electrodes

from burning at this point.

Even with the small 250-lb. furnace
shown, the electrode consumption is low.

If the furnace is kept in operation fairly

continuously during an 8-hour day, the

consumption will average about 3 lbs.

per ton.

The electrode supporting mechanism
has been so designed that it not only

permits of adjustment in case electrodes

are slightly out of line, but at the same
time serves to protect the electrodes

from breakage, due to the accidental

falling of bars or other material against

the end of the furnace.

Power Factor

A great deal of difference of opinion

still exists among operating engineers as

to the proper power factor best to be
used in connection with electric furnace
loads. With small furnaces of the type
just described, our judgment is that as

low a power factor should be adopted
as can safely be permitted with the con-

ditions met with at the point of installa-

tion. This can be varied to suit different

conditions by modifications in the design
of the equipment. If a power factor as

low as 70 per cent, is permitted, the re-

sult will be tl'at the furnace operator
need not stay at the electrode hand
wheel control to any great extent, but
may be employed in getting his charge
ready for the next heat, making suitable

records and other miscellaneous duties.

If, however, a higher power factor is re-

quired, the furnace can be readily oper-

ated, but vrill require more attention on
the part of the operator unless automatic
electrode regulators are provided.

It is our judgment that in case of in-

stallation of a battery of small furnaces,

providing a sufficient advantage in

power rate could be obtained by obtain-

ing a higher power factor than 70 per
cent., it would be best to instal auto-

matic electrode regulators. There would
also be compensation in reduced labor
cost due to the fact that one man could
take care of a large number of furnaces
under such conditions.

Labor

On small furnaces of the size de-

scribed, one furnace operator can con-

veniently handle three furnaces without
the use of automatic electrode control.

This would of course not include the

miscellaneous labor for charging and
making up the heats, but one extra man
could easily take care of this.

With the 250-lb. furnace described by
this paper, we can easily charge, melt
and pour a ton of metal in 7% to S

hours. This same rate of sneed i". main-
tained for all sizes of Booth Electric

Brass Furnaces. With the larger sizes,

it will of course take a little longer time
to enlarge and poav. but. proper mechani-
cal means can be provided for charging
so .0= to reduce th- time to a minimum.
If the furnace is used entirely for melt-
ing turnings and borings and other small
scrap the daily output will be slightly

increased.

Advantages

1. In designing the Booth Electric Ro-
tating Brass Furnace it has been the
aim of the designers to produce a fur-
nace which was efficient enough so that
it could be built in small sizes suitable
for adaption by the small brass foundry;
at the same time such a furnace must
be strong and rugged in construction,
have few parts and be simple electri-

cally, not requiring the supervision of an
electrical engineer or other expert.

2. At the same time furnaces of this

type can be built in large sizes and offer

as many advantages to those plants re-

quiring a large tonnage of brass, as is

true with a small foundry.
3. The charging door of the furnace

is located at the opposite point from the
tapping. If a battery of furnaces is

installed in a plant, it is a great deal
more convenient, and economical both in

the labor cost and in the handling of
materials to have the charging opera-

FIG. 6—SHOWING SWITCHBOARD AND
MOTOR FOR ROTATING.

tions carried on at one end of the fur-

nace, entirely separate from the tapping

and pouring. This also saves in floor

space as the furnaces can be located

very close together under such an ar-

rangement.
4. In pouring the furnace the tap hole

is opened without coming in contact with

the metal, and as the furnace is rotated

by the motor the metal pours out and
can either be collected in ladles or could

be poured directly into moulds or ingots

brought up to the furnace by approved
mechanical means. It is also entirely

practicable to pick the furnace up off its

rollers and carry it by means of suitable

electric travelling crane over to the

moulds and pour directly into the

moulds. This method would be especially

well adapted for pouring ingot moulds or

the casting of slabs. After the furnace

was poured it would then be returned

and set on the rollers, charged and start-

ed in operation. Since there are no
cables to be disconnected or other electri-

cal connections made, this can be readily

done.

5. The absence of overhanging cables

and the simplicity of the electrical con-

nections is one of the great advantages
of the Booth Electric Furnace. This is

readily apparent and is referred to again
simply for emphasis.

6. Where a large number of Booth
Furnaces are installed in one plant, we
recommend the purchase of an extra

furnace shell, which could be kept lined

up ready for service. This will be parti-

cularly valuable in the case of plant
operating on 24-hour basis, as it would
save time in shut-downs. The method
proposed would be: as soon as the lining

of one of the furnaces in use was worn
out, the furnace needing a new lining

would be lifted off its rollers and the

spare furnace set in place, immediately
charged and started up without losing

more than half an hour's time altogether.

The furnace shell which was removed
could then be allowed to cool down and
new lining placed in it ready for fur-

ther use.

7. The important reason why electric

furnaces are being adopted by plants
melting brass is because of the large
saving made in metallic shrinkage. The
construction of Booth Electric Furnace
is especially noteworthy in this respect,

and all advantages due to the movement
of the metal are secured by the rotation

of the furnace.

8. Where mixtures are used which
might result in the formation of much
gas pressure in the furnace, the charg-
ing door or doors need not be luted up
so as to permit of the escape of the gas
pressure without blowing out the end
of the furnace, as we understand has
been the case in a number of instances
where sufficient openings have not been
allowed. This can also be accomplished
in a very simple manner by leaving the
tap hole open for a short time in case it

is desired to burn off the oil and dirt
prior to the melting of the charge. In
other words, with a charge of turnings
and boring w-hich are dirty and oily, the
furnace can be left in a stationary posi-
tion with the tap hole open. The fur-
nace being turned around on its rollers

so that the tap is located at the top posi-

tion instead of at the bottom, which
would be the position in pouring. This
open tap permits the burning oil and
fumes to escape. As soon as the opera-
tor notes that metallic vapors are com-
ing off, the tap can be plugged up with
moulding sand and the rotation of the
furnace started.

9. The complete rotation of the Booth
Electric Furnace results in more even
wear of the lining, a greater absorption
of heat by the metal from the same,

which naturally results in an improved

power consumption. These factors help

Continued on page 171
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Canadian Machinery Drafting Course—Part XI
Continued From January 15th Issue. We Caution Students

Against Some Common Pitfalls, Pointing These Out on the Plate.

The Building Up of This Vise Should be Watched With Interest

By J. H. MOORE, Associate Editor Canadian Machinery

WE left off at the term, finish all

over in the last section, so now
let us go on to the subject of

proper dimensioning. To say what plan

to follow out IS difficult, for every draw-

ing office follows out the instructions of

its chief, but for the purpose of this

course we will decide to kpep everything

in inches. A practice often adopted is

to call anything over 24 inches by the

term, feet and inches, but as stated be-

fore we shall stick to the term inches

only.

When micrometer or gauge measure-

ments are required, all dimensions s.iould

be given to at least three decimal places.

In some cases, closer dimensions would

be essential, but for the average case

three will be found to be sufflc.ent, as

that allows the working to one thou-

sandth of an inch. Be careful where you
place your decimal point.

For example, take 6 346. This meth-

od of placing the point near the top is

Tiot good practice. It should be written

thus, 6.346. Note that the point is di-

rectly at the bottom and not near the

top. In a case where the dimension is

less than one inch, a zero should al-

ways be placed ahead of the decimal

point. This avoids all confusion and
makes for safety. We will suppose the

dimension to be .346 in. We will further

suppose that in tracing this point was
rather weakly inked in, and did not show
in the blue print. To further com-
plicate matters, a speck of dirt got in

between the 3 and the 4, with the result

that the dimension showed up as 3.46.

This may sound like a fairy tale, but

the writer has found this condition to

bappen at the most unexpected time.

Had the dimension read 0.346 it would
have made things much easier. True,

one might say—well, why not take it

for .0346, still the possibility in such a
case for error is not so great. When
possible, all dimensions should be given
-so as to read from the bottom right side

of the drawing.
Start dimensions from a finished sur-

face or a predetermined centre line

wherever possible.

Last but not least, watch your arrow-
'beads and dimension lines. Never make
tlimension lines as heavy as the others,

and be sure to carry them out to the
proper point. Never let an arrowhead
stop before it touches its dimension
line, nor never let an arrowhead go
over the line. Above all, make sure you
put them in. This may sound like use-
less preaching, but it is an easy job to
miss out arrowheads and dimension
lines, easier in fact than one would
imagine.
On plate No. 11 which we reproduce

to thi« section, we have purposely made

mistakes in order to point out the com-
mon pitfalls encountered by the tyro.

We do this in order that he will not do
likewise, but avoid them by having them
pointed out so plainly.

We announced in section 10 of the

course that we had secured various por-

tions of a well-known miller for use.

and readers can, no doubt, appreciate the

vaiue of such practical plates to work
from.

It is not often that in a course of this

nature actual design is allowed to be
shown, but time goes on, and as this

course advances readers will see how
valuable the saving of each issue will be
to them.
To commence with, we have taken the

type of milling vise illustrated at Fig.

1. To those engaged in the machine
shop industry, its appearance will be
familiar, but to others not so engaged
a careful study will be worth while.

In this plate we will consider the small
details, the next the base, in the next
the sv/ivel base, and in the linal plate,

the assembling of all the parts. For this

trate the nature of the piece shown on
the end view (providing this view had
been necessary), there is dotted out-

line of countersink screw hole. This is

still another omission. Students will

notice the f.a.o. sign. This is a very
brief method of stating finish all over.

Lastly, look at the underline which reads
jaw wanted steel. This is poor policy

to merely state steel. There are numer-
ous grades of steel ranging from or-

dinary carbon steel to the high speed
variety. Always state, if possible, the

grade of steel desired.

Let us go on to Fig 2. Again we give

the reader no help in the layout of this

part, it being so simple. Note the only
two views are shown, this being suffi-

cient. On one of the holes in the plan
view we have marked 17/32 in. but left

out an arrowhead. On the other hole

we have omitted the dimension entirely.'.

While a workman would take it for

granted that both holes were of similar

size, still this is not good policy. A bet-

ter plan would be to make a notation, as
shown at Fig. 1 between the two holes

FIG. 1—SHOWING THE VISE, WITH AND WITHOUT THE SWIVEL BASE.

reason we would advise students to care-

fully follow out all instructions. First,

we must change the dimensions of our
plate on this occasion. Make it 16 in. x
16 in. to border lines, and leave % in.

space all around. This leaves the paper
actually 17 in. x 17 in.

Starting at Fig. 1, we notice the jaw
of the vise. This piece should be easy
for the student to lay out, so no com-
ment or help is offered in this regard.
We will, however, call attention to

four points in connection with the draw-
ing. Note the C's'k to illustrate coun-
tersink. Some offices practise this abbre-
vation, but personally, we believe it to

be too short. Attention is called to the
fact that only one arrow head and line

reaches this notation, while it would be
good policy to place another line leading
to the other hole.

Next, three views are shown where
two is all that is necessary to fully illus-

and run lines and arrowheads to each
hole. On view No. 2 is also illustrated

a better method of showing the term
finish all over.

In the layout of piece No. 3, it is good
policy in a view of this nature to draw
your centre line first. Students will note
the convenient system of showing a

square thread. While this method is not

absolutely correct it is permissible, and
is used in a great number of drawing of-

fices. Its chief advantage is speed, with

ease of understanding what is wanted.
In stating the number of threads per

inch, we have omitted to mention squai-e

thread. Be very careful on this point,

for there are so many various standards
of threads, the U. S. system, the V sys-

ter, and so on.

Next, the dimension of the diameter
of the thread is left off. While, no
doubt, one could look at another portion

of the view and see the 3/4 in. dimen-
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sion, still it is a risky proposition to

take it for granted that this dimension
is what it was intended. To those read-

ing drawings, we can only say, never

take anything for granted—find out to

be sure. Better be sure than sorry.

Let us now refer to the note call-

ing for a No. 00 taper pin. In some
cases, this note would be considered O.K.

by firms who believe in leaving the ques-

tion of length to the machinist, but in

the majority of cases not only is the size

of the pin given, but also the length.

The latter policy is much the best, for
it leaves nothing to be conjectured about,
but issues definite instructions. For ex-
ample in the case illustrated the note
should have read No. 00 taper pin IVi in.

long.

Another point to be watched is the
method we have employed in dimension-
ing the square end portion of this screw.
We have carelessly marked 9/16 .in.

leaving it to the common sense of the
machinist to see from the end view that
the piece is square. Suppose there was

no end view shown, what guarantee
would he have that it was not 9/lC in.

diameter, or even 9/16 x 3/4 in.? To
overcome this danger, we can adopt two
styles of dimensioning. First, we could

write 9/16 in. sq. where we already have
the 9/16 in. dimension, or better still,

we should place the dinjension lines on
the end view and mark plainly 9/16 in.

sq.

The last point on this piece No. 3 is

our marking in full, the fact that the

piece is finished all over. Thus we have

fiJPri/JMl C:fJf.
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A CAREFUL STUDY OF THE PLATE IS ABSOLUTELY ESSENTIAL. WE HAVE PURPOSELY MADE SEVERAL BltKUKS, >\^HICH MUSTA CAREFUL STUDY Of y^*" ^^*^^'t*j,^"3JJ''^| FINISHED DRAWING. ABOVE ALL SEND US IN YOUR WORK.
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shown three styles f.a.o.—fin. all over

—

and finish all over. Either one is per-

missible, and It depends on what ottice

you are employed in, what system is

adopted. To those working on the bench
and machine we can only add, watch
these little details, if for nothing else

than for curiosity's sake.

At Piece No. 4, the first point we wish
to call attention to is the snaky line

leading to the note U in. drill and cnsk.

This style of wavy line is used by quite

a number of offices in place of the

straight line, such as the one on Fig. 3,

leading to the 7-ths. per in. L. H. Note
it is merely a matter of taste which is

used, some claiming that the straight

style of line leads your eye quicker to

the dimension, while others claim that
the wavy line attracts your attention
more than the straight line. We show
both types merely for illustration pur-
poses. Note also on this view that we
have marked under the title the words
Piece No. M129. This system of keeping
track of the details by piece numbers is

worth while explaining.

The Method Involved

Supposing a machine was being built

consisting of some 400 to 500 parts. To
keep track of these parts without some
system of numbering would be almost
impossible, and result in needless waste
of time, so the following plan is carried
out. Some letter is taken to represent
the machine. In our case M is used to
represent the word miller. As a rule
the numbers start at the castings, and
are numbered up all through the castings
first, then the steel pieces, etc., etc.

In other cases, some firms start at
the base of a machine, and number con-
secutively all the pieces as they come up
from the floor as we might say. ' The
method adopted depends on the draw-
ing office, but it is the fundamental prin-
ciple that really counts. Keep track of
the pieces, with some symbol and num-
ber, thereby eliminating waste of time
and needless confusion. Students will

note that we have left off the notation
fin. all over on view No. 4. This is done
in some cases where the draftsman
figures to himself that anybody would
know that the piece should be finished
all over, BUT—and it's a large one, the
draftsman has no business to imagine
that anyone should know what his in-

tentions are.

Fig. 5 illustrates the handle for the
vise, and its only finished portion is at
the handle grip. This is represented by
the small f's shown. A very simple de-
tail, and yet one not receiving the atten-
tion it deserves, is the one showing V*
in., and which we have surrounded with
a rou?rh circle form, in order to call at-
tention to it. Note that we have not the
space to place our dimension between
the arrow lines, so we carry the dimen-
sion out to one side, but also carry put
a dimension line, or shall we call it a
dimension attention line, to the M in.

This is always food practice. In any
case wliere a dimension is placed out-
side of the refular' lines, lead a dimen-
F'nn attention line to it. While this may
not appear such ah important point in

Cut out and send with drawing

Name

Address

Position

Firm's name.

a simple drawing such as shown, it is

a very vital detail when used on an intri-

cate drawing of any nature. By the

adoption of this system, confusion is

avoided.

We also made an error on piece No. 5,

by merely stating 9/16 in. at the square
hole through the handle. Does this

mean you have to machine a 9/16 in.

square hole from the solid? We hear
the machinist say, "We hope not," and
this remark is certainly called for. The
dimension should be marked 9/16 in.

core, in order that the patternmaker can
make arrangements to place core prints

on the pattern, ensuring the hole being
cored in the casting.

We next come to Piece No. 6. First,

we would call attention to the plan view.

Note that in the representation of the

tapped hole of square threads we show
only a double line. This is permissible

in some cases, especially where we have
a section such as shown in the side view,

which illustrates clearly the nature of

the thread. Again we have left off the

fact that square threads are wanted. We
do this simply to illustrate how easy it

is to forget the little term, square. Re-
ferring to the sectional view, we call at-

tention to the fact that arrows have been
left off, and dimension lines not complet-
ed in order to warn students of their

danger. Wo leave them to pick these

points out for themselves.

In representing ordinary tapped holes

two methods are often adopted. Each
of these methods is shown in the sec-

tional view. First, the plain double line

svstem is often adopted, as shown at A
on the view, and second, the better meth-
od as illustrated at B is used. While the

lal^^er takes a little longer, it is plainer

and (?ives at a glance the information.

The front view of this piece has a
'erv food illustration of what we meant
h" a dimen'sion attention line. Note the
dimension 11/16 in. radius. Here we
have a cn-'e where, to place the dimen-
sion inside the dimension line would
make it crowded, but by leadinc a line

ont as shown, it gives the dimension
"rom'nence, and vet is not hard to dis-

co^'er where it belongs to.

In concluding this portion of the
course, we wish to give students a little

advice. Do not merely copy plate No.
11. Studv it. Fieuve whv each piece
=1 rnff'e t>p wav it is. Study your pro-
iction. Watch all dimensions, and
above ^11 r^o not make the same mis-

takes on your plate that we have on ours.

We have done so purposely to point out
the common pitfalls, and thus keep
others out of them. Ink in your work
with care, and if you care to do so use
tracing cloth. We do not make this a
necessary stipulation, simply because we
may have some students who do not
care to go to the expense of having
cloth. If you so desire, send work in

on the regular drawing paper.
Lately, some of our students are

adopting the easy ( ? ) method of WRIT-
ING in their name and address on the
title.

Such a practice should be avoided.

Lettering practice is what the title is

there for, so print in every item, do not
write a word of it. Please watch this

point in future.

Next plate, we will go further into the
details of this vise. Send your work in

promptly, and let us know how the
course is interesting you.

German silver is manufactured in

three general ways. It is composed of

nickel, copper and zinc in varying pro-

portions. The German method of manu-
facture is to melt all the copper to be
used in the mixture, and two-thirds of

the nickel and zinc, in a graphite cruci-

ble and then add the rest of the nickel

and zinc. In the English mefthod, the

copper, nickel and zinc are melted all

at one time, then more copper and zinc

are added. Should the metal appear por-

ous, a fire-clay pipe containing pitch is

pushed into the metal mixture to deoxi-

dize it. There are several American
methods. According to "Indian Engin-
eering," one is to melt a copper-nickel

alloy and then gradually add the pre-

heated zinc. In another method mone'
metal is used as a base.

The feasibility of using waste hem-
lock bark from paper-mill operations
for tanning purposes has been demon-
strated in recent tests made by the

Forest Products Laboratory of Madison,
Wis. It is asserted that the product is

satisfactory to the tanner and can be
prepared at a cost that will allow it to

compete with leaf bark. The use of

paper mill bark for tanning would mean
a source of income for paper mills from
a material which is now considered of

little, value, if any.
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DEVELOPMENTS IN
SHOP EQUIPMENT

STAR GAP LA1HES
The Seneca Falls Manufacturing Com-

pany, Inc., Seneca Falls, N. Y., have just

brought out two sizes of Gap Lathes

11 in. X 18 in. swing and 13 in. x 21 in.

swing. In designing the "Star" Gap

Lathes, the extra capacity feature of the

"Gap" has been added to the quality,

convenience and efficiency of the well-

known "Star" Screw Cutting Lathes.

The bed is of the box section type,

thoroughly braced by cross webs and
made very heavy through the Gap sec-

tion to insure usual "Star" Lathe accur-

acy. A bridge piece is furnished to close

up the Gap when the extra swing of the

Gap is not needed. Beds are made 5, 6,

7, 8, 10 ft. long.

The carriage has the cross slide placed

at left hand for convenience. The cross

feed screw is supplied with micrometer
collar graduated in thousandths of an
inch. The apron has safety device, so

that longitudinal feed and split nut can-

not be engaged at the same time. Has
extremely wide range for screw cutting

all standard threads from 3 to 72, in-

cluding 11 V2 and 27 pipe threads. Can
be equipped with transposing gears or

metric pitch lead screw for cutting

metric threads.

An unusually large line of attachments,

including raising block, quick change

gears, taper attachment, motor drive,

draw-in chuck, milling and t^ear cutting

attachment, turrets, relieving attach-

ment, etc., may be used on the "Star"

Gap Lathes.

NEW SAW TABLE
Woodworking plants of all kinds will

be interested in a description of a new
saw table produced by the D. MacKenzie
Machinery Co., Guelph, Ont. The table

will take the same work as one of larger

dionensions, although it is only 23% in.

by 30 in., the distance from saw to rip-

ping fence is 12 in. by 13 in., and the

floor space 3 ft. by 3 ft. 6 in. The ma-
chine is adapted to electric or gasoline

da-ive, and each is furnished with ibelt,

ripping fence, two mitre fences and 9-

inch saw. It is a useful machine not

only for furniture, piano and sash and
door factories, lithogrraphers, contractors,

pattern shop, etc., but is also designed to

meet the requirements of technical and

manual training schools. The saw table

will prove an important addition to the

McKenaie line of power hack saws, sen-

sitive bench drills, shapers, and 14 in.

by 6 ft. and 8 ft. engine lathes.

BRUNO SLOTTING ATTACHMENT
The H. H. Moore Co., Rochester, New

York, have placed on the market what is

known as their Bruno Slotting Attach-

ment.

This attachment, or cutting tool hold-

er, can be used on shaper or planer, and

makes internal shaping of any descrip-

tion, such as dies, jigs, gauges, key-

ways, possible.

r-1

A GENERAL VHEW OF THE LATHE. NOTE GAP PORTION UNDERNEATH THE BED.

VIEW SHOWING FIXTURE AT WORK.

The attachment is simple in construc-

tion, made of high-grade steel, heat
treated, hardened, and fully guaranteed.

It is applied to the shaper as quickly as

you can change a tool in a tool post,

which makes it practical and efficient.

You will note that the tool is bolted to

the Clapper in place of the tool post,

allowing the use of very short, stiff

cutting tools, as no projecting tool post

is in the way necessitating the use of a
long, slender, springy tool. The tool is

provided with an adjustable friction arm
I'iding on the head slide, which prevents

vibration of the tool in operation at any
speed. The cutting tool is made from
round or square stock, and the tool can

be turned in any position, to cut on bot-

tom, sides or top.

These attachments are now in use in

the most exacting shops, and reduce the

cost of die work, approximately, fifty

per cent. Large dies are handled as

easily and successfully as small dies,

there being no tool post in the way.

The attachment is made in three regu-

lar sizes. No. taking %-in. to %-in.

round shank tool; No. 1 taking from
%-in. to %-in. round shank tool; and

No. 2 taking from %-in,, to %-in. round

shank tool. Each size is furnished with

two cutting tools, sharpened and ground

ready for use. The net weight of the

attachment is 5 lbs.
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The Exchange Situation
T 'ARIOUS views ar^ taken in regard to the exchange

situation. The man who has a shipment coming from

United States that he must pay for, realizes that to him

it means a straight increase in his purchase price of 10

per cent, or so, depending on the exchange rate on the

date of delivery. To the man who is selling an article

in competition with a similar line sent in here from
United States, it means an added protection of ten per
cent.

Britain's coinage is being more closely sliced than the

Canadian, but to all intents and purposes Britain is not
worrying about the matter, and is taking no steps to
have the matter righted. "

v';

The "Wall Street- Journal" takes this interesting view
of the situation:

—

"The United States is the only country that is not alive
to the international situation. England is getting away with
the world's business. The fall in sterling gives her a 25 per
cent, protection against imports and a 25 per cent, stimulus
to exports, but back of her is a country with still lower ex-
changes, and England, as mistress of the seas, is gathering up
the cheap goods that Europe is starting to pour forth and is

passing them over the world at handsome profits. She buys
low in Europe, and will soon be selling at high prices in the
SUUs.

"In three years England will be the commanding commer-
cial and trading power of the world, and as she stood as the
bulwark of democracy and freedom, we shall not regret it. I

rather think she is entitled to all she can get. She has been
on the seas and in international trade for a long time, and she
knows markets ^ver the earth as does no other nation."

United States exporters recognize the situation. They
can see that their sales are harder to push with the ex-
change handicap against them. Many of them, irres-
pective of any national move, are taking steps to have ac-
counts in various countries where payments can be made
at par in the currency of these lands.

It's small advantage to United States to have its money
worth more than the money of other nations when out-

siders simply stand back and wait for conditions to right

themselves. Meanwhile the world will be inclined to buy

where its dollar, its pound, or its franc will carry the

greatest amount of weight in paying bills.

I

Graded Certificates

NFORMATION has been published concerning the Act

grading certificates for a sufficient length of time to

enable an estimate as to its reception amongst the en-

gineering fraternity. Generally speaking, opinion seems

to be favorable to the Act, although some objections are

raised to individual portions of the Act and the regula-

tions respecting it.

The point to which the greatest exception is made is

perhaps that relating to the qualifications for a first-class

certificate, both as regards practical experience and tech-

nical knowledge. At first glance the qualifications may
seem somewhat severe, but in no other way can the status

of stationary engineering be raised so effectively. The

first-class certificate should be one well worth while hav-

ing, and to achieve this, it must be a fairly hard thing

to obtain.

When employers of engineering skill learn that the

standards set by the Ontario Board are high and demand

genuine worth on the part of the engineer, it will be ma-

terially to the benefit of the stationary engineer himself.

His pay envelope will undoubtedly be fatter and his repu-

tation more in keeping with his worth.

It may be argued that the first-class certificate will

only be available to the limited few and that injury will

be done to the older men of the present engineering world.

This may possibly be true, but a remedy should not

necessitate the lowering of the standard but rather a re-

adjustment of the graded plant requirements. This could

be done easily by the Board under Order-in-Council as

soon as it were found necessary and with the experience

gained during the coming year it will be more fitting to

discuss this question later on.

It might be well emphasized that although the engin-

eer cannot obtain a first-class certificate on his applica-

tion form, much depends upon the manner in which his

application form has been filled out, whether he obtains

a second or third-class certificate. The application blanks

have been issued for a definite purpose and this purpose,

briefly stated, is to give the engineer every opportunity to

obtain the highest grading possible.

Men Or Mushrooms?
T T is a very easy matter to walk along any of the down-

town streets of our cities and see in the shoe-shine

parlors a string of boys and young men getting their

shoes shined. Very often included in the string are a

number of youngsters in short trousers, and the per-

centage of those who have still to have their first shave
is fairly large.

Now, shining boots is all right. Not a word against
that. But what is the matter with these young dandies
shining their own shoes ?

If shoe-shining were confined to those who were not
able to do the job for themselves, there would not be
work for more than a corporal's guard of these foreigners
in every community.

But there they sit, lads fourteen, fifteen and sixteen,

generally with a cigarette butt growing in the side of
their face, with a foreigner prancing around shining
shoes for them.

Small wonder if one were minded to ask if we are
raising a generation of men or a crop of mushrooms?
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Are Getting Results

From Their Efforts

Men Appreciate a Share in Direction of Industry

—

The Position of the Engineer in the

Community

affiliated with the local bodies, and these latter in turn

with the national societies. Mr. Rice gace much informa-

tion relative to the functioning of the engineering or-

ganizations in the United States, and spoke of the war
work carried on by their assistance.

R.
W. GIFFORD, of the Massey-Harris Co., spoke be-

fore the Toronto Section of the American Society of

Mechanical Engineers on February 2, and gave some in-

teresting facts relative to industrial councils and welfare

work.
About one and one-half years before the close of the

war a change in management occurred, and Thos. Findlay

was made president of the company instead of vice-

president as formerly. A need for more amicable rela-

tions was apparent, and Mr. Findlay determined to build

up for his firm a reputation in labor matters equal to

that obtained by the implements manufactured.

No matter what system is adopted by any industry

a few main facts must be clearly recognized and rigidly

adhered to. The most important of those upon which

the Massey-Harris Company base their work are as fol-

lows:

—

A square deal for every employee, and each case to

be considered solely upon its own merits.

A fair day's pay for a fair day's work.

Reasonable working hours.

Pension systems, welfare work and opportunities for

financial interest in business are also important.

The scheme of organization of the industrial councils,

the welfare work, the cafeteria system and other phases

of the work were all dealt with by Mr. Gifford and the

Interested reader might refer to CANADIAN MACHIN-
ERY for July 31, 1919, for further details.

Remuneration continues to be a live subject in -any

industry and naturally has occupied the time of the coun-

cils to some extent. Results are seen in the following

figures. The Labour Gazette estimates an increase in the

cost of living of 66 2/3 per cent. The average wage
increase over the whole firm is in the neighborhood of

105 per cent. Hours have been decreased, and with

•success, for when the nine-hour day was first put into

effect 98 per cent, of the estimated lost output was made
up.

Mr. Gifford illustrated his paper by means of lantern

slides showing various phases of the work, and also by
means of a moving picture illustrative of the cafeteria.

A discussion followed, in which a number of those present

took part.

Calvin W. Rice, secretary of the Society, was the

second speaker of the evening, and throughout his talk

emphasized the changing relation of the engineer to the

public, and especially the importance of his taking part

in the affairs of the nation and of the municipality in

which he lived. Heretofore the engineering societies,

without exception, have, primarily, focussed their activities

on the advancement of science, and in particular that

part of it which appealed to the branch under considera-

tion. In this was seen the reason for public indifference

to the engineer, his work and his remuneration, and it

rested with the engineer himself to find a remedy. If

the engineer, through his societies and by individual

effort, would make himself more active in civic and
national affairs, recognition would come almost in pro-

portion to his participation.

In passing it was remarked that while the cost of

living had advanced so greatly, the compensation of the

engineer in United States Government employ had only

advanced 4 per cent., and in municipal employ, 12 to 14

per cent. The local engineering societies should affiliate

with the local Boards of Trade or Chambers of Commerce,
etc., and should take an active advisory part in municipal
government. The ideal organization would also include

•.student organization from the universities, these to be

How the Locomotive
Whistle Came to Life

A Musical Instrument Maker Solved the Problem—
Horseback Rider Used to Precede the

Locomotive

By F. A. McLEAN

SURROUNDED on every side by wonders of the

mechanical and electrical world, the majority of people

are disposed to take them for granted and regard them

more or less as if they had always been. As a matter

of fact, there is usually an interesting story behind the

invention of most of the things that are now considered

essential to our everyday life.

How many people, for instance, could tell offhand who
invented the locomotive whistle or know that it came into

being like many other epoch-making inventions and dis-

coveries as the result of an accident. An apple falling

on the head of Sir Isaac Newton, as he lay under a

tree, is said to have started the train of thought which

led to the promulgation of Newton's law. Bell stumbled

onto the telephone accidentally while working on an

apparatus to improve the hearing of the deaf. The phono-

graph was born while Edison was working on an entirely

different invention. A lazy boy gave us the first automatic

valve motion for a steam engine, while Elias Howe is

said to have conceived the sewing machine needle in a

dream, so that it is not at all strange that the invention

of the locomotive whistle was also brought about by

an accident.

On May 4th, in the year 1833, Stephenson's locomotive

the "Samson"—a successor of the famous "Rocket"—ran

into a farmer's wagon containing fifty pounds of butter

and eighty dozen eggs, on a level crossing between Thorn-
ton and Bagworth, England. Had the high cost of living

been a topic of discussion at that time, or had butter

and eggs been worth as much in those days as they are

now, perhaps Stephenson's career as a railroad builder

would have been cut short.

At any rate, as a result of this spreading of butter

and eggs around the landscape (and perhaps as an after-

math of the death of William Huskisson, a Cabinet Minis-

ter, who was killed by Stephenson's Rocket on September
15th, 1830, and thus had the unfortunate record of being
the first man ever killed by a locomotive) a meeting of

the directors of the railroad was called to see what steps

could be taken to prevent accidents in the future.

In 1825, when the Stockton and Darlington Railway
was opened, for the first part of the trip, a man on horse-

back had preceded the locomotive, warning people to get
out of the way, but during the latter portion of the trip

Stephenson ordered him out of the way and speeded his

engine up to fifteen miles an hour. 'The Samson being
a heavier and more powerful locomotive than the famous
Rocket and other earlier models, sending a mounted man
ahead of it was now out of the question, so Stephenson's
suggestion that a whistle blown by steam could be used,

was welcomed by the directors.

Acting on Stephenson's advice, a musical instrument-
maker in the town of Leicester produced a steam trumpet
which was about eighteen inches long and about six inches
across the bell, and resembled a huntsman's horn. This
horn was tried out before the board of directors and
accepted. It must have had a weird sound, and no doubt
was effective, as we are told that the Reverend Sydney
Smith, a witty divine, was wont to say that "Stephenson's
whistle always reminded him of the squeal of a lawyer
when the De'il first got hold of him."



168
Volume XXIIl

MARKET
DEVELOPMENTS

Runaway Market Coming in Steel Trade Soon?
Prices Mounting Rapidly and Many Sales Going Through Record

New High Marks in Selling—Inquiries Coming in Much Better

for Machine Tools—Scrap Iron Comes High

No person in the trade would care to become respon-

sible for the prediction that we are approaching

a runaway market in the steel industry, but it

does look as though the agency were lacking that at this

time could come forward and put a peg in the premium

market. Quotations for odd lots are getting farther away

from a cost plus basis. It is very often a case of what

can be secured, based largely on the urgency of the sale,

and the ability of the seller to deliver the goods. One

report has it that plate tonnage has been placed by Can-

adian buyers as high as 4.50 Pittsburgh. Local ware-

house prices were also advanced this week on plate and

sheets.

Machine tool inquiries are reported as improving this

week. It had been thought that the exchange situation

was holding up considerable business, and that inquiries

were held back pending some improvement, in this. Ap-

parently this is not the case, as several dealers say it

does not stop sales. The only effect is to give Canadian

material and goods a preference and to boost the sale of

used machinery.

An announcement is made of an increase in American-

made carbon drills, and it is not unlikely that the Can-

adian-made article will find it necessary to take similar

action.

Scrap iron is in great demand at present, and it is

doubtful if much of this could be secured under $40 a

ton, which is a fancy price. Some of the dealers state

that they look to see it worth as much as pig iron. Foun-

dries want it, and there is a scarcity. During the war a

great deal of it went out of the country for keeps in the

shape of base plugs, etc., and much of it was used in

war machinery.

EXCHANGE RATE BOTHERS TRADE
IN THE MONTREAL MACHINE FIELD

Sp«cUl to CANADIAN MACHINERY.

MONTREAL, February 5.—The all-

absorbini.^ subject of the present

day appears to be the complex problem
of exchanpre and its effects upon the

business of the country is one that can-

not but impress those who in any way
have transactions with American houses.

It is undoubtedly true that much busi-

ness has been diverted to Canadian firms
who are in a position to take care of the

needs of the buyers in this country. Not
only is it a big handicap in carrying on
businen^ but it has the tendency to hold

up contemplated expansion in many di-

rections. Where material must come in

from the States sreat difficulty -is fre-

'(uontly met :n gettin? the purchaser
down to the point of closing a sale as

the high exchange rate means consider-

able additional outlay in the huving of

equipment. Action has been taken in

many cases bv American manufacturers
to overcome this objection and bank ac-

counts have been opened in some of the

leading Canadian cities whereby it is

pofsible to "Tieet the rcnuirements of
those in need of material without assum-
ing' the burden of the cvc«'«8ive erchange.
While the prefont ponflitinrs prp. in a
measure, to be regretted, there is, never-

theless, a favorable side to the problem.
Just this week CANADIAN MACHIN-
ERY was approached by a representa-
tive of a machine tool house in the

States, as to a suitable local well-

equipped plant that would be in a posi-

tion to take care of their Canadian and
British trade, by manufacturing here,

thereby overcoming the question of the
high exchange rate and duty charges.

Acute Condition in Steel

There are still no signs of relief in the

general steel situation, and consumers
are still pressing the dealers for delivery

of materials, but the dealers in turn
must abide by the wishes of the pro-
ducers, who are unable to adequately
meet the present trade requirements.
The warehouse conditions are going from
bad to worse, and little can be done to

replenish supplies as material delivered
can find a market almost before it is out
of the cars. The situation is becoming
more and more acute, and the existing
tension will be lyreater before it is less.

The eeneral conditions are reflected in

the higher base prices effective this week
on plates. While $.3 is quoted as the
ruling ficrure, the leading mills have

only advanced to $2.75, but this price

only applies to delivery at mill con-

venience, which may be reasonably plac-

ed at from six to eight months. If a
customer must build a tank or a stack

immediately he could probably get the

desired material by paying a good pre-

mium over quoted prices. This is by
no means an uncommon procedure. Local

dealers a.re deferring any advances but

intimate that those quoted can only be
considered as nominal and must only be

taken as a guide for indefinite delivery.

The clouds of uncertainty are becoming
denser every week, and looking into the

future is becoming more and more dif-

ficult.

U.S. Firms May Manufacture Here

.An interesting condition that is aris-

ing out of the seeming complexity of

international exchange is the attitude

taken by some American business houses
to solve the problem of diverted orders

that would, in the ordinary course of

ovents, be placed with United Stites

firms. It was announced recently that

some American manufacturers were tak-

ing steps to counteract the heavy ex-

change rate by dealinfr with the Cana-
dian buyer direct. This method of
striking a balance has apparently given
note to another, and this is exemplified

in the scouting process of some .Ameri-

can tool manufacturers in the effort to

find some local engineering plant that
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is equipped to make their line. One
American firm has a representative in

Montreal this week casting about with
this purpose in view. There continues

to be a fair demand for general purpose
equipment, but as one dealer stated, the

uncertain delivery has irnpressed many
firms with the imperative need of mak-
ing the best machinery on hand. The
slight revival in the demand for used
tools is a barometer of current condi-

tions. The market is showing the after-

math of war in the greater distribution

of British-made tools, particularly of the

smaller variety of machines, accessories

and supplies.

Scrap Metal Market

There is still a passive condition ex-

hibited in the old material market, with
business on the quiet side. Considerable

activity is shown in local sales, the foun-

dries taking regular supplies for current

use. No attempt is made to accumulate
large supplies, and as a matter of fact

this could not very well be done as there

is little surplus of cast iron scrap.

Dealers are holding to prices quoted, but

state that same should be taken as

nominal quotations only.

MANY INQUIRIES
FROM WIDE FIELD

POINTS IN WEEK'S
MARKETING NOTES

Business Reported as Very Satisfactory

—Some Prices are Going
Up Again

TORONTO.—Improvement is reported
in several lines of the machine tool

and supply business. Inquiries, accord-
ing to reports received by CANADIAN
MACHINERY in this district,- are com-
ing in from a well-distributed line of in-

dustries. Some are for new concerns
that are just commencing business. They
are in the market for a long list of

machinery. In other cases existing con-
cerns are adding to their equipment. It

all helps to make up a good-sized volume
of inquiries and orders.

Some of the dealers appeared to think
that buyers were holding back during
the last week or two, waiting, among
other things, to see if anything were go-
ing to come of the exchange situation

that would make prices any more favor-
able for them. "Exchange is stiff," re-

marked one manager to-day, "but it

really is not a determining factor in the

placing of business. I cannot recall an
instance offhand where a custom.er has
declined to buy because the exchange
has stood in the road. There is no doubt,

though, that it is helping the sale of

Canadian and used machinery.'"

There is talk of some price advances
in the supply market. The lines that

may be changed are hack-saw blades and
chain blocks, although no action has been
taken yet.

Prices are Moved Upward

Sheet and plate were both marked up
in the local warehouse list? this week.
Sheets, No. 28 box annealed, are now sell-

ing at 8c per pound, and No. 10 at 7.50.

Pittsburgh advices state that a
wide variety of prices are being
quoted and that prices are being
rapidly advanced in some quarters.
A runaway market is believed to be.
at hand owing to lack of stabilizing

influences.

The U. S. Steel Corporation have
announced a 10 per cent, increase in

wages to common labor and adjust-
ments in keeping to skilled labor.

No pre.sent intention is evident to
adding this to selling prices.

Transportation has been the chief
factor in holding down production
for the last fortnight, from the
mines, by-product coke ovens and
steel mills.

Toronto warehouse prices for
plates and sheets were advanced
again this week.

It is iwssible that cast iron scrap
will reach a price as high as pig
iron. The country was raked clean
of this kind of scrap during the war,
and the gap has never been filled

since.

Makers of American carbon drills

announce an increase. They have
been selling at 50, 10 and 5; the price

now is 50 off. Canadian makers
may announce an increase, but
nothing is known definitely yet.

The Canadian National Railways
have sent cut .specifications for a
large order of milling cutters for

the St. Malo shops.

Inquiries are showing a decided
improvement for machine tools, the

inquiries being from a wide field

and various lines of industry.

Plates, Vi inch and up, are now priced at

6.50, and 3-16 in. and up, 7. These prices

are simply a reflection of the higher
prices being asked at the mills, where
all base prices are up above the high
prices of a week or so ago.

Even at the advanced prices that are
prevailing the mills are not showing any
tendency to accept business. This rather
does away with the theory that was held

by some of the dealers a while back that

mills were refusing business, waiting for

higher prices to prevail. If they had
been doing this they would have a great
chance to come out into the mai'ket now
and sign up all sorts of business at a
very respectable premium. As a matter
of fact it is not possible to book business

for plates, sheets or tubes at any price.

It had been held for some time that

premiums would bring out mill capacity

when they were offered, but there is

nothing in sight to substantiate such

a view. There are plenty of rumors
around as to the prices that are being

offered and paid for decent shipment of

material Of course there must be sorne-l

tTiing allowed for the imagination in the

spreading of these reports, but CANA-.
DIAN MACHINKRY heard of one case'

this week where as high as 4.50 base.

Pittsburgh was paid for plate.

There has been a change made in the>

method of selling cold-rolled steel. For-
merly it was sold at a list price plus,'

while now it is quoted at 6.25 with extra

for sizes.

Warehouses report that there are'

many inquiries just now, and that there

is no difficulty in disposing of all the'

material they are able to secure from'

the mills.

The Small-Tool Market

Makers of American drills have ad-
vised the trade of an increase in the_

price of carbon drills, and it seems like-

ly, according to reports in the trade, that
Canadian makers will make a similar

move. American carbon drills have been
sold here at 50, 10 and 5 off, v/hile the

price now is 50 off. The Canadian-made
drill has been sold at 40^10 and 5 off, and
although there is no announcement out
yet, it would occasion no surprise were,
the price to go to 40 off.

Dealers report that business is excep-
tionally good and that inquiries and sales

are coming from a large number of in-

dustries. Most of the business is in the
form of small orders, and in one sense
these small orders are more desirable

than the larger ones because in the lat-

ter there is apt to be a persistent demand
for some special price arrangement in

order to land the business.

The Canadian National Railways are
out with a very large specification now,
covering some thirteen pages, composed
mostly of milling cutters. This is for
the purpose of tooling up the equipment
that has been placed in the St. Malo
shops. 1

The Scrap Metal Market

The scarcity of cast iron may be said
to constitute the only feature in the
scrap metal market this week. The
foundries all over the country are after
it, and one dealer made the prediction
tha't he would not be surprised to see
scrap iron going higher, or as high as
pig iron before very long, and pig iron
is quite a respectable price, too. This
condition is largely an outcome of the
war, as befoie that there was always
plenty of scrap iron in the country.
During the war, however, there was a
very keen demand for this line as it was
used for making base plugs, and lots of
it went into war machinery, etc. The
result was that the country was raked
fine of its cast scrap, .and there has not
been a supply coming in since the war
to level off things. It is doubtful if tlje

dealers who have any scrap could be
induced to sell it under $40.
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BELGIANS HAD BUSINESS TO PLACE
BUT WANTED IT ALL "AT A PRICE"

S*«cUt t« CANADIAN MACHINERY.

NFW YORK, February 5.—While the

Eastern machine-tool markets con-

tinue fairly active, no new projects of

importance have come to light in the

past week. There is continued buying
by some of the large interests such as

the General Electric Co., American
Locomotive Co., Willys Corporation, and
other companies that have been active

buyers for some weeks past.

An important consolidation of ship re-

pair interests has been effected by . the

Lord Construction Co., New York and
the Weehawken Dry Dock Co., Wee-
hawken, N.J., under the name of the

Lord Dry Dock Co., which has a capital-

ization of $10,000,000. A new dry dock
and ship repair plant will be constructed,

plans for which had been under way for

some time by the Weehawken Dry Dock
Co. It is planned to have the plant ready
for service in eight months. Equipment
for various metal and woodworking
shops will be required.

The French commission sent to the

United States to make selections of ma-
chine tools from the surplus stocks of

this Government, has arrived, and will

purchase up to $25,000,000 worth of such

equipment. Financial arrangements
have been made whereby French 10-year

bonds will be deposited in payment. The
commission is made up of ten persons,

who will remain in this country until

their work is completed.

A Belgian commission, headed by
Lieutenant Jean Jean, has been in this

country for several weeks on a similar

errand and has been only partially suc-

cessful in finding the equipment it de-

sired. This commission came with lists

of tools desired by various Belgian

manufacturers, and the tools which the

Government had to offer did not com-
pletely fill the requirements. After the

Belgians had selected from the Govern-

ment surplus all of the tools that their

countrymen could use, there still remain-

ed unsatisfied requirements totalling

about $2,000,000 in value. The War De-
partment asked American machine-tool

manufacturers to make bids on this

equipment, and indicated a wish that the

American manufacturers sell at prices

approximating those which the Govern;

ment had quoted. As these prices were
only slightly in excess of the 1914 valu-

ations of such tools there was a lack of

response from the American manufac-
turers. As a matter of fact only two
offers were made by American manu-
facturers and these included commis-
sions which the American manufacturers
believed were due to their Belgian agents

if any such transaction was entered into.

Consequently the Belgians will return

home with considerable equipment still

to be bought, and the belief prevails in

Washington that most, if not all, of this

equipment will be bought in Germany.
The War Department has disposed of

a considerable part of its war surplus.

Sales in 1919 amounted to $4,979,633.84,

which represented a recovery of 59 per

cent, of the purchase prices. The total

sales of all commodities during the past

year by the Director of Sales office for

the War Department amounted to $552,-

748.555 Pfi, an average recovery of 73

per cent, of the cost price.

RUNAWAY STEEL MARKET HAS BEEN
STARTED BY INDEPENDENT INTERESTS

Special to CANADIAN MACHINERY.

PITTSBURGH, February 4.—There has

been another and radical change in

the price outlook for steel. The pros-

pect that the market would be stabilized

by the independents on some regular

basis has already practically disappear-

ed. The independents had previously re-

nounced Steel Corporation leadership by
refusing to sell at the March 21 or In-

dustrial Board prices, to which the Steel

Corporation has adhered, but there re-

mained the possibility that they would
advance merely to the January 1 prices,

those ruling before the Industrial Board
reductions, or even to the war control

prices, and stop there.

It has been made clear in the past week
that the independent producers are not

doing anything of the sort. They arc

quotinier a wide variety of prices, while

some are not quoting any prices at all,

indicating clearly that they are waiting

for higher prices still to develop.

Pistes, bars, wire products, Old Coun-
try (roods and sheets have all sold at

higher than the war control prices, in

larger or smaller quantities. A common
mill price for wire nails is $4.25, against

$3.50 under the war control. Plates in

moderate-sized tonnages have sold at

3.50c to 4c, against the war control price

of 3.25c. Bars have brought approxi-

metely the same prices, the war price

having been 2.90c. Sheets have shown
a wide range of price, mill sales being
made up to 6c, when the war control

price was 5c, and the Industrial Board
price, at which the Steel Corporation
sold its first half outimt, is 4.35c.

Runaway Market

These developments mean not that a
runaway market is likely to cone, but
that a runaway has already started.

When there is demand in excess of the

offerings, when prices have departed
from a stable and easily quoted level, and
when producers show no disposition to

hold prices down, it is a runaway. Prices

will advance until buyers can no longer
pay advances, and then there will be the

reckoning. It is quite impossible to at-

tempt to predict how long the runaway
will last, for that depends not merely
upon the actual relation between re-

quirements and offerings, but also upon
what is in the minds of buyers, for the
buyers may help to put the market up
on themselves. They have already done
this, indeed, for some have niade bids
to mills in hopes of tempting them to
enter orders, and have shown that they
overrate the demand prospects. They
are, for instance, leckoning upon a rail-

road raise this spring and summer far
in excess of what is likely to develop.
The railroads are not going to be really

large buyers, at least at the cutset, when
the Government control is relinquished
March 1.

The runaway may be over by next
July or it maj last through next winter.
The end is hardly likely to come at an
intermediate time, for if the market had
strength enough to get through the sum-
mer it would presumably be able to get
through the fall without difficulty. The
extent of the runaway is equally in

doubt. The 1899 runaway saw maximum
advances over the lovv points of 1898 as
follows: Sheets, 86 per cent.; shapes,
125 per cent.; plates, 175 per cent.; bars,

175 per cent.: billets, 175 per cent. The
outcome of the runaway was unfortu-
nate, and since then the steel manufac-
turers have endeavored to avoid a run-
away, except that in 1917 it was onlv
the Steel Corporation that endeavored
to hold prices down, the advances by
independents being stopped evertur'lly

hy the prospect of Go\'ernm9rt price con-
ti:'ol, afterwards realized.

Wage Advance

Last Friday the United States Steel

Corporation announced a general wage
advance, effective February 1, amount-
ing to 10 per cent, in the case of common
labo)-, with adjustments in keeping for
skilled labor. Most of the large in-

dependents have already announced a
corresponding wage advance, and all will

necessarily have to make the .advance.

It is interesting to observe that at this

time, wliile it is the independents that

advance steel prices, it is the Steel Cor-
poration that takes the initiative in ad-
vancing wages, and the Corporation has
since announced that it has "no present

intention" of advancing prices in con-

nection with the wage advance. Even if

it did advance prices at the same time as

wages, it would be out the wage advance
as to approximately a half-year's full

output, as it has sold fully that amount
at the March 21 or Industrial Board
prices.

The war period wage advances began
with that of February 1, 1916, and ended
with that of August 1, 1918, there being
afterwards, October 1, 1918, what
ainounted to a wage advance for men
working more than eight hours, as the

basic eight-hour day was then instituted,

time beyond eight hours being rated time
and a half. The common labor rate in

1915 was 19 cents an hour, the succes-

sive advances carrying the rate to 42

cents, while the eight-hour day made the

actual pay for twelve hours' work four-

teen times 42 cents, $5.88, or about 49
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cents an hour for the time actually on
duty.

The present 10 per cent, advance
raises the basis rate for common labor
to about 46.2 cents an hour, making $6.47

for a twelve-hour clay, ag-ainst $2.28 in

1915, or 184 per cent, advance, the pay
being almost tripled. The ten-hour day
is increased from $4.62 to $.5.08, against
$1.90 in 1915. The amount of twelve-
hour labor has been further reduced in

the past few months, more men working
ten hours and eight hours than formerly,
end possibly it is the expectation that

the twelve-hour day can gradually be
eliminated altogether. As there has been
a fair supply of labor in the past few
weeks it is possible that with the present
wags advance there will be such accre-

tions as will enable more work to be put
on the shorter hours.

Production
Production has increased very slowly,

if at all, in the past fortnight, the re-

straining influence now being insuffi-

cient transportation, which has prevent-
ed any further increase in Connellsville

coke output for aboui a month, and has
enabled the by-product ovens to operate
only a trifle better, while it has also

threatened finishing mill operations by
foi'cing finished product to back up
against the mills. Winter weather should
be past in a very few weeks, however,
and then the railroads will undoubtedly
function mucli better. While much is

being said about the railroads needing
more cars, and about many cars being
out of repair, the main cause of trans-

portation being slowed down is the effect

of bad weather upon the working forces.

The weather will correct that, and it is

thought also that many men will work
better when the lines are transferred
from Government to private control
March 1.

Pig Iron
The pig iron advance that was in-

terrupted more or less by the holidays
has been resumed in full force. Foundry
and basic have advanced to $40 v.illpy,

and Bessemer to $41, malleable being
$41.25. In foundry and malleable the
furnaces have practically nothing left to
sell but second half output, and those
tnp.t are now selling for that period as-
sert that they are merely accumulating
"backlog" business, thus presaging fur-
ther advances. The sellers seem to have
things entirely their own way, and how
long this condition will continue is prob-
lematical.

r. S. SCRAP METAL
The scrap market has been particular-

ly active during the past week and prices
in some cases have made considerable
advances. An interesting feature is

seen in the advance in No. 1 machinery
scrap, which at centre has advanced in

price above pig iron. Following are re-

ports from various U. S. centres:

PHILADELPHIA. — The activities of
the small buyer have served to maintain
the strength of the local market. Sev-
eral thousand tons of heavy melting
steel sold to one customer for $26.50 and
1.000 tons of railroad malleable sold for

$29.50.

BROCKVILLE TO
TRY NEW SCHEME

Citizens Called in Meeting Decide to
Start Campaign for New

Industries

Brockville.—Local support of local in-

dustries was the chief topic of discus-
sion at the citizens' meeting called by
Mayor Lewis with an attendance of
some 350 ratepayers. The institution of
a campaign to raise the sum of $5,000
annually for three years to pay with an
equal sum which the Town Council and
Public Utilities Commission will be ask-
ed to provide for the maintenance of in-

dustrial propaganda work was decided
upon by the meeting.

There is now a surplus of 8,000 horse-
power in the St. Lawrence Hydro-Elec-
tric System, vdth which Brockville is

now hooked up, and if this were made
use of the chairman of the Public Utili-

ties Commission stated that the rates
would drop from $25 to $18 per horse-
power. This will be utilized to attract
American industries here.

In connection with the meeting it was
decided to organize an investment com-
pany to sell bonds to local subscribers
for the purpose of investing the pro-
ceeds in industries which decide to locate
in Brockville. Mayor Lewis announced
that applications had been made to To-
ronto for provincial funds to erect 15
houses under the housing commission
plan.

PIG IRON MARKET
Heavy selling of iron for last half

delivery still continues. A large ton-
nage of basic is being sold. Following
are the reports from U. S. points:

CLEVELAND.—Large sales of foun-
dry and malleable iron are reported to

have reached a total of 175,000 tons for

the last week in addition to 50,000 tons
of basic at the prevailing price of $40.

Foundrv iron, 1.75 to 2 25 silicon, is sell-

ing at $40 furnace, although higher has
been paid.

NEW YORK.— Foundry grades here
also lead the market, and as in other

centres purchases for second half deli-

verv have predominated. Sales totalled

.50,000 tons.

ROTATING BRASS FURNACE
Continued from page 161

to bring down the cost of melting and
upkeep charges.

Since this type of furnace is new, and
we have only had a short time from
which to obtain operating data, we can-

not get proof from actual records just

what the cost of these items will be.

The important fact remains, however,

that the small furnace described in this

naper was successful from the very first

heat, and has been in daily operation

without shutdown from the time the

power was first turned on, and the lin-

ing does not show any appreciable wear.

We are confident that, after a suitable

length of time has elapsed, the nower
consumptSon and other data obtained

will show that there is a great advantaee

to be obtained in rotating the furnace

completely.

10. The rotation of the furnace not

only preserves the lining and secures a

low power consumption, but at the same
time serves to mix the metallic charge,

making it more uniform without requir-

ing much supplementary stirring. Ex-
cept in the case of mixtures with high

lead content, the rotation of the furnace

will sufficient mix the charge so that it

is not necessary to stir same either in

the furnace or in the ladle. This is

quite an advantage and results in a

more uniform product.

11. In the past the construction of

electric furnaces has been along lines

which require the use of special electri-

cal appliances and equipment. This

Booth Electric Furnace is a departure.

It is entirely practical to operate it using

the ordinary 110-volt single-phase service

which can be obtained from most public

service companies, A
12. All details of the furnace equip-

ment are rapidly being standardized so

that quick shipment can be made of fur-

naces, as they are shipped completelj^

assembled and the production and instal-

lation is a simple matter.

In case automatic electrode regulator
control is desirable, it should be pointed

out that only one regulator would be re-

quired, and this would reduce the invest-

ment cost materially.

13. In the design of large-size fur-

naces of this type, we have plans perfect-

ed for completing the equipment so that
it can be operated using either two or

three-phase alternating current instead

of single-phase. This would be import-
ant in many cases where public service

companies are not in position to handle
single-phase loads over 75 k.v.a.

We are convinced that the time is ripa

for the adoption of an electric furnace
for the melting of non-ferrous metals.

For melting of steel and metals requir-

ing a higher temperature, the electric-

arc .type furnace has proven to be the
most commercial type of equipment
which has yet been developed. The dis-

advantage of the arc type furnace for
melting metals at lower temperature ha.s

caused inventors to develop furnaces
using other methods. These methods
require special electrical equipment, how-
ever, which must increase investment
cost. The Booth Electric Furnace has
been put on the market because, as engn-
neers, we believe that an arc-type elec-

tric furnace was practical for this pur-
pose and could be built at lower cost than
any other type of equipment, and was so
simple electrically that the average brass
foundryman could operate it without re-

quiring expert handling. The results
obtained to date with this first small fur-
nace are convincing and prove that the
principle of design incorporated into our
equipment will be successful in securing
all these advantages which are sought
and claimed for electric brass melting
furnaces without the disadvantage of
high investment for special equipment
and the neces.sary supervision which the
same entails.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $33 00

Lake Superior, charcoal, Chicago 38 40

Standard low phos., Philadelphia
40 00-40 00

Bessemer, Pittsburgh 35 00

Basic, Valley furnace 30 00

Toronto price:

—

Silicon. 2.25 cj, to 2.75% 47 30

No. 2 Foundry, 1.75 to 2.25% 45 95

IRON AND STEEL
Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 4 75

Steel bars, base, Toronto 4 75

Iron bars, base, Montreal 4 75

Steel bars, base, Montreal 4 75

Reinforcing bars, base 4 75

Steel hoops > 6 00

Norway iron 11 00

Tire steel 6 60

Spring steeJ 8 00
Band steel. No. 10 gauge and 3-16

in. base 5 25

Chequered floor plate, 3-16 in 7 50

Chequered floor plate, M, in 7 00
Staybolt iron 8 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 25

Tank plates, Pittsburgh 3 50
Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 62
Structural shapes 8 72
Plates 3 90
Small shapes under 8* 8 62

FREIGHT RATES
Per 100 Pound!.
C.L. L.C.L.

Pittsburgh to Following Points

Montreal 33 45
St John, N.B 41% 55
H&lifax 49 64%
Toronto 27 39
Guelpli 27 39

London .- 27 89
Windsor 27 39
Winnipeg 89% 185

METALS
Groes.

i;ake Hopper $25 50
Electro coppeir . ^ 24 50
(^Mtings, copper ...... 24 00
Tin 70 00
Spelter .'. 11 50
Lead 10 25
Antimony -. . . c. . . 12 00
Aluminum 33 00

Prices per 100 lbs.

PLATES
Montreal

Plates, Vi up $ 5 00
Plates, 3-16 in 5 25

Price List No. 38

WROUGHT PIPES
SUndard Buttweld

$24 00
24 00
24 00
60 00
10 75
8 75
10 50
35 00

Toronto

$ 5 00
5 25

% in.

% in.

% in.

% in.

ii in..

1%
2
2'/4

Z

in-.

!«.

iiL.

In.

6 00
4 68
4 68
6 21
7 82
11 66
16 04
18 70
25 16

in. 40 87
in. 62 79

»% in 67 16

8 00
6 81
6 81
7 78
9 95
14 71
19 90
23 76
32 01
61 19
66 94
84 18

4 in 79 67

Standard Lapweld
2 in 38 81

2% in 42 12

3 in 55 08
a% in 69 00
4 in 81 75

m.
in.

4% in.

5 in.

6
7
8L in.

8 in.

9 in.

lOL in.

10 in.

93
1 08
1 40
1 83
1 93
2 22
2 66
2 46
3 17

99 74

35 34
52 36
68 47
86 94
103 00

1 18
1 37
1 78
2 32
2 44
2 81
3 36
3 12
4 02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4 and under, 40%,
4%" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying Prices.

Per I'M Pounds.
Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy
Copper wire
No. 1 machine composi-

tion

New brass cuttings....

Red brass cuttings
Yellow brass turnings .

.

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel . . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine cast iron.

Pipe, wrought
Car wheels
Steel Axles
Mach. shop turnings . .

.

Stove plate
Cast boring

.$14 00
17 00
17 00
17 00

15 25
11 00
14 00
8 00
6 25
7 25
6 00
5 00
3 75
18 00
Per Ton

15 00
15 00
25 00
16 00
25 00
24 00
10 00
22 00
•21 00
9 00
22 00
10 00

13 75
17 00
17 00
17 00

16 00
10 75
14 75
9 00
7 00
7 75
6 00
6 00
3 50
18 00
Gross

16 00
11 00
20 00
16 00
20 00
25 00
9 00

20 00
20 00
11 00
21 00
11 00

BOLTS, NUTS AND SCREWS
Per Cent

Carriage bolts, %" and less 15
Carriage bolts, 7-16 and up Net
Coach and lag screws.
Stove bolts

Wrought washers
Elevator bolts

Machine bolts, 7-16 and over. .

.

Machine bolts, %" find less., . .

Blank bolts ._. ,p^. .,.j,.. ... ,.. __

Bolt ends ..'.'. ...1. ...... 10
Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, o. and fil. hd., steel 10

30
50
50
5

10
20
25

Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net

Nuts, square blank add $1.50

Nuts, square, tapped add 1 75

Nuts, hex., blank add 1 75

Nuts, hex., tapped add 2 00

Copper rivets and burrs, list less 15

Burrs only, list plus 25
Iron rivets and burrs 40 and 6

Boiler rivets, base %" and larger $8 50

Structural rivets, as above 8 40

Wood screws, 0. & R., bright 75

Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent-

Set screws 40

Sq. and Hex. Head Cap Screws. .

.

35

Rd. and Fil. Head Cap Screws.. 5

Flat But. Hd. Cap Screws 10
Fin. and Semi-fin. nuts up to 1 in. 35
Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 25
Fin. and Semi-fin. nuts over 1%

in., up to 2 in 10
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, 30
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per irross ton

Bessemer billets $43 00
Open-hearth billets 43 00
O.H. sheet bars 46 00
Forging billets 56 00
Wire rods 55 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails

Cut nails

Miscellaneous wire nails
Spikes, % in. and larger
Spikes, Vi and 5-16 in

ROPE AND PACKINGS

.$4 96

. 5 00

..60%

.$7 60

. 8 00

Drilling cables, Manila
Plumbers' oakum, per lb

Packing, square braided
Packing, No. 1 Italian

Packing, No. 2 Italian

Pure Manila rope
British Manila rope
New Zealand hemp
Transmission rope, Manila . . .

.

Cotton rope, M -in. and up ...

.

39
10%
38
44
36
32
26
26
43
80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net
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Details ofiithejC.P.R. Mikado Type Locomotive
By J. H. RODGERS

PROGRESS is a force no man can
stay. Richard Trevithick, the first

engineer to make practical use of
steam as a power for locomotion, may
have visualized in his mind's eye the
future development of the steam loco-

motive, but the achievements of present-
day engineering in this direction are
doubtless far beyond the fondest dreams
of the pioneers in this branch of science.

The Mikado type locomotives recently
'Completed at the Angus shops of the
Canadian Pacific Railway registers an-
other mile post in the progress this com-
pany has taken in keeping Canada in the
forefront of mechanical evolution. The
final delivery of the initial order of 10
of these locomotives has just been made
and the present program calls for the

construction of four new types: a Mika-
do type locomotive, having a tractive ef-

fort of 56,000 lbs., two classes of Pacific

type locomotives with 43,700 lbs. and
42,600 lbs. tractive effort respectively,

and one of the Sante Fe type with a
tractive effort of 66,000 lbs.

The design of these locomotives has
been carried out by the mechanical en-

gineering staff of the C.P.R., the con-
.struction taking place at the Angus
shops, under the direct supervision of

W. H. Winterrowd, chief mechanical en-

gineer, and W. A. Newman, engineer of

locomotive construction, to whom we are

indebted for the data and photos accom-
panying this description.

While there has been no radical

change in the general design of, these

locomotives, they being quite similar to

those constructed by the C.P.R. in 1912,

special attention has been given to de-

tail design, and every effort has been

made to produce a common-sense loco-

motive, which will give reliable and ef-

ficient service and economical in opera-

tion.

Boiler Construction

A departure has been made in the de-

sign of the boiler, which is built on the

extension wagon-bottom type, a feature

that gives a more pleasing appearance
in the upper lines of the engine. This

class of boiler, while not actually an ex-

periment, is the first of its kind to be

adopted on the Canadian Pacific loco-

motives. The decision to try out this

type of boiler was the result of consider-

able investigation and careful study, on

the part of the designing engineers of

the company, regarding boiler propor-

tions and constructions, every care be-

ing taken to insure ample steam gener-

ating capacity, combined with easy

steaming qualities. Some of the reasons

for the adoption of this particular type

of boiler may be briefly stated as fol-

lows: By locating the steam dome far-

ther iorward, or on the second course.

the seam construction on the course ad-

joining the fire-box has been much
simplified; the standpipe is separated
from the crown sheet by a greater dis-

tance, and, therefore, is further remove<l
from the extreme ebullitions that occur
close to the fire-box section; the dry-
pipe is much shorter, so that the length
of the steam passage, from the throttle

valve to the cylinders, is correspondingly
reduced. Still another advantageous
feature is the increased steam storage
space thus provided, which, it is esti-

mated, will add materially to the super-
heating efficiency.

The boiler has an overall length of 38
feet 10 inches, with a diameter of 80
inches at the forward end, and 90 inches

on the course adjacent to the fire-box.

The capacity is based on Cole's ratio

and is approximately 102.5 per cerit. of

cylinder requirements. The 2% -inch

tubes, of which there are 211, have a

length of 18 feet 6 inches, a ratio length

to diameter considered as most efficient.

Another pioneer construction feature of

the boiler is the use of a 28-inch barrel

combustion chamber, the first of Mi's

type installed on C.P.R. engines. The
mudring is of special interest, inasmuch
as the cast steel ends are welded to

wrought iron sides, the end portions of

the steel sections being provided with
drop corners to permit of through rivet-
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ing for the corner fastenings ot Ui». in-

side fire-box sheets.

Main Frames

Experience has shown that no small

amount of locomotive trouble has de-

veloped through frame breakage, and

r«corxl8 indicate that the majority of

such breakages take place immediately

behind the cylinders. In an effort to

eliminate, or at least minimize, this evi-

dent source of trouble, the designing en-

gineers have provided adequate means to

reduce the twisting strains aporirently

resulting from insufficient fastenini; at

this point of the frame. The extension

gives an additional depth of 15 inches

directly back of the cylinders, and this

portion of the main frame is t'iiMily

bolted to a corresponding lug or, the

back end of the cylinder casting, Rivmg
a total vertical bolting surface of 23 V4

inches.

The frames are of the single front

rail type, with a unilorm thickness of

6 inches, which is a little heavier than

is usually found in general locomotive

practice. Additional rigidity is further

provided by a spsc'al weJge casting

located beneath the saddle portion of the

cylinder castings and between the main
frame connections. The luRS' of the

castings are tapered, so that a firm

wedge joint is secared by c'riving the

lower casting into position and then

bolting together with the vertical bolts

BACK HEAD OF BOILER SHOWING CONVEINIENCE OF ENGINE CONTROL

-

MIKADO LOCOMOTIVE.
C. P. R.

to the saddle, and the side or horizontal

bolts to the frame and cylinders. These

alterations in design were deemed es-

sential, in view of the fact that <he en-

gines will be used in sections of Canada
where extremely low tempei-atures .nre

frequent occurrence. The portion of the

frame that carr'o^; vlie trailing truck is

Itovatlon and CrsM ttctlona «t MUudo 2-8-< l.«c«ltiMlv* and Arran«ani*M at Ragonnet Rgvtne 0««p
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2Vfe inches thick, and joined to the main
frame by a special offset connection.

Vaughaii Trailing Truck

These Mikado locomotives are equip-

ped with the Vaugban trailing truck, a
type that has given entire satisfaction

on C.P.R. engines for the 13 years they
have been in continuous service. The
frames for the trailing truck are located

outside of the trailing wheels and are

spaced 6 feet 3% inches between centres.

No radius bar is used with these trucks,

the guiding motion being controlled

from inclined vertical faces on the jour-

nal boxes, which bear on corresponding
inclined faces on the pedestals attached

to the extension frames.

Ash Pan Construction

One of the details of construction that

has been given more than ordinary at-

tention is the design of the ash pan. It

is generally recognized by railroad en-

gineers that the ultimate efficiency of

an engine on the road is dependent, very
largely, on this apparently minor portion

of a locomotive makeup. This is par-

ticularly true in respect to those engines
that may be c-alled upon to operate in

cold climates, under which conditions it

is imperative to provide ample capacity
and effective facilities for the discharge
of the contents. The construction of the

Vaughan truck, with its wide frame, al-

lows of pan construction relatively free

9. o H__o_i? _0__'if_0 UO I
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DETAILS OF CROSSHEAD.

from fla.t horizontal surfaces, and with
quick slopes at either side of the trailer

axle for clearing purposes. In fabricat-

ing the pan the joints are made with
sheet asbestos, and, wherever possible,

the comer angles are placed on the ex-

GENERAL VIEW OF THE ROD AND VALVE MOTION — MIKADO FREIGHT LOCOMOTIVE.

terior, so as to obtain an unobstructed
surface on the inside. The safety factor

has been intentionally incorporated in

the construction of the pan, so that ac-

cidental dropping of hot ash or clinker

is prevented by the automatic closing of

the ash pan doors, the pivot supports of

the doors being located back of the door
centre of gravity, so that the doors are
self-closing immediately the operating
lever is removed.

Moving Grates

In the past it has been found that

the use of dead grates has given rise

to much trouble in operation, so that

this type of grate has been entirely re-

placed by the movable type, and the de-

sign finally adopted in these engines is

of the butt finger type, 10 inches wide,

and made in four sections. The centre

carrier is of very light cast steel con-

struction, and is reinforced along the

lower or tension member by a struc-

tural tee iron. Every consideration has
been given to design of side carriers to

avoid excessive warping. These car-

riers are in two sections, which facili-

tate repairs to fire-box corners, as only

one section of the grates need be re-

moved.

Rods and Link Motion

The construction of the piston heads

31
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differs somewhat from previous practice,

as exhaustive analysis, both mathemati-

cal and by actual tests, have been made
at the Angrus shops to determine the

specific stresses to which piston heads

are subjected. The result has been a

great saving in weight, as the pistons

in these engines are considerably lighter

than those two inches smaller in diame-

ter, which have, until now, been accepted

as standard on other C.P.R. locomotives.

The cast iron crosshead, which is made
in one piece, is a modification of previ-

ous standard patterns. The design pro-

vides for six removable cast iron wear-

^

ing pads—three top and bottom—each of

which is 7 inches long by 6% inches

wide. These sections are kept in posi-

tion by side plates bolted to the cross-

head body.

An interesting detail in connection

with the valve operating link motion is

tJie change effected in linking up with

the crosshead. The union link is ap-

parently fitted to the wrist pin, but

actually works on a bearing formed by
a step on the inside washer, which, in

turn, fits on a tapered shoulder of the

crosshead body. This has the advantage
of relieving the wrist pin of any thrust

from the valve mschanism through the

union link. |
^

By paying particular attention to

every detail of reciprocating motion a
remarkable saving has been effected in

weight of moving parts. These are all

made of carbon steel, but are only 96
lbs. heavier than on those used on
lighter Mikado locomotives. The in-

crease in weight of reciprocating parts

is approximately 5.87 per cent., while
the increased piston load is 31 per cent.

—a creditable achievement.

Arrangement of Control

One of the problems of locomotive
construction is the arrangement of the
control and operating mechanism, 95 per
cent, of which is located within easy
reach of the engineer or' fireman in the

cab of the engine. Effort has been made
to obtain the most convenient and ef-

ficient layout on the back head of the
boiler, so that all valves, throttle lever,

lubricators, air brake control equipment,
etc., would be properly located and at
the same time allow both the engineer

DETAILS OF SADDLE CASTING SHOWING PORTS AND CYLINDER CONSTRUCTION.

and firemen to have an unobstructed
view of the water glass and the steam
gauge.
The vestibule cab is of the standard

C.P.R. type, but owing to the width of

fire-box it prevented the placing of the

brakeman's seat in front of the fireman,

as is generally the case. The eab is

amply provided with wood-lined lockers

for the crew's clothes, etc. Signal

equipment is carried in a special wire
rack located on the ceiling of the cab.

Standard C. P. R. Tender

The tender is of the water-bottom
type. The tank, which has a water-

carrying capacity of 8,000 Imperial gal-

lons, iis supported on a Commonwealth
one-piece cast steel underframe. The
coal space provides for a capacity of 12

tons, and the 45 degree slope of the back
sheet insures a constant feed of coal to

the front of the coal space, this feature

dispensing with the use of a coal pusher.

This is standard practice in C.P.R.

tender construction. The swash plate

bracing is arranged to minimize rivet

strain.

Air Brake and Special Equipment

The air brake
schedule "ET"

is the Westinghouse
with cross-compound

u. ,,_ _ """'-^'iH^-

Extenilon Wagon Bottom Boiler for Canadian Pacific Mikado Type Locomotive
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compressors. Ample cooling surface is

provided in the air brake piping, 2-inch

pipes being used between the compressor

and the first reservoir. A parasite

reservoir is also part of the air system',

and the pressure is controlled by a

Westinghouse parasite govei'nor.

The locomotives have a total weight
of 320,500 lbs., with 235,000 lbs. on the

driving wheels, which gives a factor of

adhesion of 4.18. The cylinders are 25
in. by 32 in.; driving wheels 63 inches in

dia.meter, which, with a normal boiler

pressure of 200 lbs. per sq. in., gives a

maximuiji calculated tractive effort of

56,000 lbs.

The locomotive." are hand-fired and

have proved exceptionally good steam-

ers, and quite live up to the expecta-

tions of economy ;n coal and water.

The Art of Properly Splicing Wire Rope

The art of properly splicing wire rope

is something that is not understood by
\ery many mechanics in spite of the fact

that it should be one of the things about
which they should know. The result is

that in many cases a faulty splice is

made, and an accident of some nature or
other at a later date. We received a
short time ago, from the Canada Wire
and Iron Goods Co. of Hamilton, a very
interesting catalogue on their line of
wire rope and fittings, and in this book
was a short article on the proper splicing

o^ wire ropes, which is well worth re-

producing.

Before going into the article proper,

however, we might add that to any. one
interested in wire ropes, their uses and
applications, a copy of this price list

catalogue for 1919 is well worth a place

on the desk.

The subjects of wire rope construction,

materials used, the proper method of
ordering and other valuable information
are all p-iven. Certain tables of. useful

information are also added at the back
port'on of this interesting book.
To get on to the subject of the splicing

of wire rope, however. Followine is the
method in which they present thi.? ma-
terial.

Directions for Splicing Wire Rope

Wire rope is susceptible to the most
perfect splice; a smoother and better
splice can be put in a wire rope than in

any other kind of rope, for the simple
reason that it is made with a view to

this purpose. It has just the desired
number of strands, namely, six, and a
hemp core, which provides a place for

fastening the ends. It is a plain, simple
process and hut the work of an hour for
any one to learn.

To Get the Length of the Rope to be
Spliced Endless

In most cases the ropes can be applied
endless, and in such cases the ropes can
be forwarded spliced ready to go on. We
can furnish ropes ready spliced by giving
us the exact distance from centre to

centre of shaft, and the exact diameters
of the wheels on which the rope is to

run. This measure can be got best by
stretching a wire from shaft to shaft,

marking the distance from centre to
centre of shaft and carefully measuring
the wire.

In cases where the endless rope cannot
be put on, the rope has to be put around
the sheaves, hove taut by pulley blocks,

and the splice made on the spot. See Fig,

1 in diagram of splices.

The Necessary Tools
A hammer and sharp cold chisel for

cutting of ends off strands; a steel point
or marlin spike for opening strands; two
slings of tarred rope with sticks (see

Fig. 5) for untwisting rope; a pocket
knife for cutting the hemp core; a
wooden mallet and block.

First.—Put the rope around the

sheaves, and heave it tight with block

and fall (see Fig. 1). The blocks should

be hitched far enough apart so as to give

room between to make a 20-foot splice.

A small clamp may be used to prevent
the lashing from slipping on the rope
where the blocks are hitched (see Fig.

1). Next, see that the ropes overlap

about 20 feet; about ten feet each way
from the centre, as shown by the arrow
lines in Fig. 1. Next mark the centre

on both ropes with a piece of chalk or

by tying on a small string. Now pro-

ceed to put in the splice, with the blocks

remaining taut when it is necessary, but
the better way is to remove the blocks,

throw off the rope from the sheaves, let

it hang loose on the shafts, and then pro-

ceed with the splices on the ground or

floor, or scaffold, as the case may be.

Second.—Unlay the strand of both

ends of the rope for a distance of 15 feet

each, or to the centre strand of both

ends of the rope for a distance of 15 feet

each, or to the centre mark. Next cut

off the hemp cores close up, as shown in

Fig. 2, and bring the bunches of strands

together so that the opposite strands

will interlock regularly with each other

(see Fig. 3).

Third.—Unlay any strand A, and fol-

low up with one strand of the other end,

laying it tightly in open groove made by

unwindin-r A; make twist of the strand

agree exactly with the twist of the open
groove. Proceed with this until all but
twenty-four inches of one are laid in

Next, cut off A, leaving an end about
twenty-four inches long.

Fourth.—Unlay strand 4 of the oppo-
site end and follow with strand D, lay-

ing it in open groove as before, and
treating this precisely as in the first

case (see Fig. 2). Next, pursue the
same course with B and 2, stopping six

feet short of the first set. Next, with
5 and E, stopping as before, then with
C and 3; and lastly with 6 and F. The
strands are now all laid in with ends
six feet apart, as shown in Fig. 4.

Fifth and Last.— The ends must now
be secured without enlarging the dia-

meter of the rope. Take two rope
clamps (see Fig. 5), and fasten them to

the rope, as shown in Fig. 6; twist them
in opposite directions, thus opening the
lay of rope.

Next, with a knife cut out the hemp
core for the necessary distance. Now
straighten the ends and drive the marlin-
spike under the strands (see Fig. 6), and
work end into the space previously oc-

cupied by the ht-ipp core; then twist the
clamps back, closing up the rope. The
ends should be laid in, side by side—that
is, they should not be crossed over each
other. At the point where tuck is made,
hammer with copper mallets to fix the
strands firmly in place. Next, shift the

c'amps and repeat the operation at the
other five places, and the splice is made.

A portable bath cabinet invented by
a North Carolinian includes tub, tank for

bnth hot and cold water, oil heater, me-
dicine chest, towel rack, closet and ex-

tension seat.
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Interesting Operations in Machining of Elbows
By F. SCRIBER

THE ELBOW, shown in position as

held by the various fixtures used

in connection with the machining

of the finished surfaces, is first sand-

blasted and all lumps are ground off,

following which the flange is drilled.

The large diameter is then turned, the

hole is chamfered, the flange is faced on

the side next to the turned diameter and

as a sequence to this the flange is profile

milled to the outline shown so it will con-

form to the outline of the part it is to

be bolted against.

Three fixtures are used to handle this

part efficiently and the first operation

consists of drilling the six holes in a

manner as provided for by the fixture

illustrated in Fig. 1.

The interesting feature of this fixture

arises from the fact that the base A is

merely used as a block to support the

elbow, it being of cast iron, finished top

snd bottom only, while the portion B is

in reality a template made of cast iron

with six guide bushings C for locat-

ing the drilled holes, which is done rela-

tive to the boss X by having two pins

D straddle loosely any one of the six

bosses. Apart from this the plate B is

located from the large centre hole of the
elbow by means of three pans E that
are caused to expand by the screw P,
with hand-knob G working on their bev-
elled ends, these pins being held in posi-

tion by screws and springs H.
With the template in position on the

work the sam? is slipped over two pins
J in the base of the fixture, thereby
tying the entire arrangement together
for k)cating in the drilling machine, this

operation being performed in the usual
manner, care being taken when drilling
hcle K directly over the curve not to

force the work into a tilted position on
the fixture, this being easily accomplished
by keeping the hand not in use operat-
ing levels on the left side of the tem-
plate.

In tnming this elbow Fig. 2 advan-
tage is taken for locating purposes of
the holes previously drilled, which locate
each elbow centrally under the boring
head of the machine and at the same time
counteract any tendency to turn under
the cut, pins A enter two holes and arc
used for this purpose. The base B of
this fixture contains two slides C
which are held in place by plates D.
These slides are adjustable by means of
screws E and they are used for clamp-
ing the work on the periphery in a man-
ner obvious from the illustration, it be-
ing also apparent that this fixture Is
clamped to the table of the machine
using tongues F for locating from the
slots of the same.

The cutting operations at this time
consist of turning the diameter X and

'-•ing the flange with box tools, facing

the end and chamfering the beveled hole,

all of which are performed on a hori-

zontal boring mill by using standard
types of tools.

A difficult operation to perform is that
of profile milling the outer form around
the bosses and periphery, but by setting

the elbow up as arranged for in the fix-

ture. Fig. 3, this is well taken care of,

and after describing the manner of hold-

ing, the operation of profile milling will

be described, at which time reference

erence to the post. The three bolts F
are now put in place through the plate

and work at the three holes not used to

go over the spring pins, thus securely

holding the formed plate to the work.
We next clamp the formed plate on the
curved post by tightening screw G
against collar H. Spring-pins C, which
heretofore were loose, are now locked
by screws J, thus the whole arrange-
ment balances well, one unit against an-
other, making a very substantial holding
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FIG. 1. ILLUSTRATING THE DRILLING FIXTURE.

will also be made to the cutter, Fig. 4.

Referring to Fig. 3, with plate A en-
tirely removed from the fixture, the el-

bow is placed over the curved post B, and
it is allowed to rest on the three spring
pins C which have the end turned down
at Z to enter three holes in the work,
thu.s locating the same radially upon the
baM D. Next the formed plate A is

slipped over the curved post B, a key E
being used to locate the same with ref-

fixture. The pin K keeps the curved

post in an upright position while the base

of the fixture is clamped to the table of

the machine in the usual manner.

This operation is somewhat different

than the usual run of profile milling in-

asmuch as but one spindle of the ma-
chine is used without the customary
guide pin, the cutter shank being so

made as to guide on the formed plate

of the fixture.

I'IG.i. A VIEW SHOWING THE CUTTER U.SED.
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FIG. 2. DETAILS OF TURNING FIXTURE. FIG. 8. DETAILS OF PROFILE MILLING FIXTURE.

• Keferring to Fig. 4, the cutter proper
P is of the type which is sharpened by
grinding on the face of the teeth; this is

tongued into the shank Q. The portion

of the shank Y is held in contact with
the formed plate while the cutter is re-

volving and milling the outline of the
work, the desired contact with the formed
plate being maintained at all times by
the operator feeding the two handles of
machine simultaneously, causing the
table to travel in a transverse and lon-

gitudinal direction just sufficient to pro-
vite a good cutting action.

This entire tooling arrangement is one
in which variety and novel construction
are combined in set-ups on standard ma-
chines to produce a high-class inter-

changeable product in a very proficient
manner, leaving very little to chance.

PROTECTING THE LATHE CENTRE
By Harrison Jenkins

No doubt readers in general will

agree with the writer when he men-
tions that in operating a lathe it is

an annoying thing to find that as
you are placing the work in the chuck,
your arm or elbow comes in contact with
the sharp point of the tailstoek centre.

Lathe operators in particular no doubt
have experienced like trouble, yet any
danger (for such it is) can be easily

avoided and overcome if one takes the

time to discover some little idea to

eliminate the bugbear, and the following
idea, though very simple, certainly over-

came the trouble already discussed.

The writer merely made a centre with
a straight portion. A, on which he slip-

ped a piece of pipe, B. He then soldered

a small spring, C, to one end of this pipe

as shown. The washer, D, was merely
placed in its position, so that the wear
would come on the washer and not on the

tailstoek sleeve.

The idea itself is, of course, obvious,

for when not in use the pipe protects the

sharp point of the centre, yet when re-

quired for use, the tube easily slips back
on the pressure of the work being ap-

plied.

DRILLS AND STRAIGHT HIGH-
SPEED TOOLS

High-speed tools, such as drills and
other straight tools, should be welded by
the electric butt process and in no other

way. Before welding, the two ends to

be joined should be planed off instead of

being ground. When ground, the ends
have a tendency not to join properly and
the result is that an oxide forms in the

weld, which invariably results in break-

age when the weld is made. When weld-

ed the tool should be placed in an anneal-

ing pot filled with hot sand. When the

pot is full it should be placed in an oven
and brought to a temperature of 1,500

deg. Fahr. and allowed to remain in the

oven at this temperature for three hours,

after which the heat should be turned
off and the pot allowed to remain in the

oven until the tools are absolutely cold.

The tools are then ready to have the

burr, caused by the compression in the

butt welding machine, ground off or

turned off. Under no circumstances
should this burr be removed prior to the

heat treating process. A Western tool

manufacturer, who has turned out in

1919 more than a million dollars' worth
of these tools, follows this process, and
the failures of his tools arc so rare and
infrequent as to be almost negligible.

In this same plant, 700 very heavy tools

were recently welded bv the electric butt
process and, instead of turning un the

end to be united, thev were ground. In

the inspection room these tools were sub-

jected to a drop test. The inspector drons
the tool from the hei"-ht of his waist
line on to two blf^cks nlaced on the floor

in such a manner that the respective

ends of the tool are caught, thereby sub-

jectinf the welded portion of the tool to

a sudden shock. In the case of these

700 tools, every one of them broke in

the weld. This may seem like a very

simple point, but it is one which the

welder should not disregard.—"Welding

Kngineer."

A SECTIC.'NAL VIEW SHOWING THE IDEA CLEARLY.

A British metallurgist believes he has

re-discovered the secret of the ancient

Spanish armorers in producing a tarnish

proof steel that even resists acids.
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Do You Believe in Keeping Tab on Your Products
If You Feel Your Production Costs Excessive, Read This Article.

It Illustrates Clearly How One Particular Firm Stopped Their

Production Leaks, in a Definite and Simple Manner

By J. H. MOORE, Associate Editor Canadian Machinery

PERHAPS readers will have heard

the story of the Irishman living in

New York, who sent passage money
to a fellow-countryman to come over

and see the sights in the great and
wonderful American city. The story

has it that in due course of time the

new son of Old Erin arrived at Gotham,
and stepped off the gangway, where
he was greeted by his old-time friend.

After the usual comments had been

pnssed the newcomer remarked, "Say,

Pat, there's one thing I clean forgot t')

ask you about. Is there such a thing

as a system of Government practised

here?"
"Sure," said Pal.

"Well, then," said the visitor, "I'll tell

you right off the reel, I'm agin it—no
system for me, at all, at all."

It may be a large-sized jump from
such a story to the machine tool indus-

try, but just as this Irishman had no
use for system in the Government of a

country, there are men in the machine

tool game to-day who have no use for

system of any kind in the shop or

office.

Luckily, this breed is dying out, so

we can safely assume that the majority
of readers of CANADIAN MACHIN-
ERY are in favor of any rational sys-

tem being adopted in a plant that will

tend toward lower costs and greater

production.

Any system to be a success must b3
based on a common sense fact, so if we
are chasing the bus'bear high cost, w^
must first find out the cause for the

bugbear niakinv his appearance. When
we speak of leaks in a shop, we do not

necessarily infer that some of the wat9r
pipes are burst, but that through some
fault in the management, a little effici-

ency drops out here and there, which
takes away from the production, and
increases the cost of the product. Stop
these drops completely and you have
perfect management, but as such a con-

dition is impossible, the next best thing

to do is stop as many of the leaks as
possible.

A plumber, before fixing any leaks,

would first find out where the leaks

are. He might adopt the policy of

starting at the flooded portion, and try

to trace from the various streams lead-

ing to the large flood the location of

the different leaks. This policy is also

adaptable in the machine business, but
must be tackled in a rather different

manner, "fou inight look on the flooded

portion, namely, the unsatisfactory re-

sult, showing the high cost of the pro-

duct, and attempt to trace back to the

various sources of trouble, but unlike

the plumber's case (where water leaves

its mark), inefficiency does not always
leave so plain a trail.

One cannot gaze at a firm which has
just failed, or landed into a quagmire
of inefficiency, and tell in a short time
all the reasons for the sorry state of

affairs. The plumber can trace his

leaks quickly, but, m many cases, it re-
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quires considerable ingenuity tb follow
out the whys and wherefores of plant
leaks.

An Example
,

Take for example a case the writer
has in mind:
A certain firm were turning out

varied lines of machine tools, and while
making a reasonable profit, they felt

they were not getting the money out
of the concern that they should, so de-
cided to investigate the trouble.

Operation by operation, they went
through their production system, and
apart from a very few changes, found
that not only was their product being
produced economically, but that the
maximum point of production had been
reached.

In spite of these points brought to

light, the opinion still existed that
somewhere there was a decided leak.

Someone suggested that they watch the
weight of their castings closely. This
idea was poo-poohed as too trivial, but
the originator of the suggestion stuck
to his guns and pointed out that the
very fact that all castings were made
outside, offered a splendid opportunity
for a leak in costs.

The records were looked up, and
traced in each case back to the point
where the various patterns had first

been made. Imagine the surprise of
those concerned to find out that in some
cases over 18.5 pounds additional weight
had been added to some castings. The
average-sized piece on the various ma-
chines showed around 15 to 20 pounds
difference. In the year's output this
made an imposing figure, being away
up in the thousands. Readers might be
inclined to say. Why didn't they watch
this item closer? But the pitfall was a
mighty easy one to fall into.

Here, in brief, was the system first

adopted: When a new pattern was
made for any machine, the fact was
duly noted on a card with the proper
date, price of pattern, what used for,

and so on. As a last item on the card,
the weight of the first casting pro-
duced from the pattern was also re-
corded.

From these various figures the net
weight of the complete machine was
figured.

Take for example the case of a mill-
ing machine. A machine of such nature
has a certain number of grey iron cast-
ings, steel castings, brass castings, etc.,

etc. From each pattern card ,the weight
of the piece was noted, marked on a
totalling list and added together.

All steel parts, cold rolled, machine
steel, and so on, were kept track of on
other cards, and the weight marked on
the cards. These in turn were totalled.

In this way the office could tell how
much grey iron, brass, steel, etc., etc.,

was in a milling machine of a certain

type. When we say they could tell the
weights, we speak from a theoretical

ttandpoint.
Perhaps it would be best

say, "they thought they could tell."

No allowance was made for variation,
and, strange to say, the profits were
figured on a basis as follows: We sup-
ply so much material at so much a
pound, which means so much cost. Our
labor cost is a certain amount, therefore
adding the cost of material to the labor
cost, plus overhead expense, makes a
certain total.

We receive for our machine so much,
and taking away the total previously
figured, leaves us with a total of so
much. So stated before, they were mak-
ing a profit even in spite of the leak,

but the difference discovered in the
weights added a considerable amount to

their turnover.

What was the matter with the first

system ? Personally, we believt; it was
not based on practical grounds, but alto-

gether, on theoretical ideas. Mo allow-
ance was made for the fact that a pat-
tern, when new, makes a cleaner cast-

ing, each wall being of the thickness

that the designer intended, or, at least,

somewhere near it. As time goes on
the pattern gets rapped around, and the

core box, as usual, receives anything
but kind treatment.

It would seem that coreniakers in

general have but one ambition in life,

viz., to file, file, file, at a core, until it

is much smaller than intended. Of
course, the pattern has been well rap-

ped, with the result that the casting

produced, carries walls, perhaps ',4 in.

thicker all around than intended, and up
goes the weight. To those .readers who
may imagine these statements as exag-
gerated, we would suggest th'^y get in

touch with some designer of machinery
and ask his opinion. Ten chances to

one, he will answer in this way: "Well

—

I'll leave the answer to your own judg-

ment, but when I want a wall % in.

thick I usually state % in., or even %
in. on my patternmaker's drawings."

This answer will, no doubt, convince,

and you will leave him with a peculiar

look in your eye.

To conclude this article, which is not

intended as a guide to leaks, or how to

find them, but merely a means of quot-

ing the one case described, let us see

how this firm kept track of their pro-

duct after the alarming discovery.

Naturally, they were not going to be

caught again in the same trap. The first

step was a trip to the foundry, where a

battle royal was enacted. Threats of

the withdrawal of their work, with

counter threats of "We should worry"
took place, before common sense

prompted serious consideration to the

problem.

After Old Man Common Sense got a

strangle hold on the proceedings, things

went much better.

Where the foundry was at fault, they

admitted their guilt, while no

better results could be turned out with

certain existing patterns, these were

either fixed up or scrapped, and if

scrapped, replaced by new ones. Each
pattern got a thorough inspection, which

gave the new-system-to-be a fair start.

Specification sheets similar to the

illustration shown were printed on
thin, but tought) paper. These sheets

were, of course, transparent and some-
what after the style of tracing linen.

The original sheets never left the draw-
ing office, being filed as if they were
actual working drawings. Each type of

machine had a set of sheets, each set

subdivided into the different materials

used.

The first item to be marked on the

sheet was the type of machine, also the

particular parts to which the sheet re-

ferred.

Then came the number of the sheet,

and the number of sheets complete to

the set. The other items illustrated at

the top portion of the sheet were added

later, as we will explain.

Now came the task of filling out the

lower spaces. The order number, pat-

tern, price, or forging number; name of

piece, material, diameter and length, (if

the piece was not a casting), and the

number required. Last came the weight

of one piece in the rough.

A blueprint was now made of the

sheets, and the proper order number,

number of machines going through on

the order, the date, and the proper de-

partment, were all marked at the top

portion. Readers can readily under-

stand that all black parts shown on the

illustration came out white on the blue-

print.

In the lower portion of sheet, the

progress of each pie^e was carefully

watched. First, the quantity in the

storeroom was noted, both rough and

finished material. Next, the various

operations were ticked off in the order

through which the pieces passed. The

last space marked memo, was for any

special note of interest that the clerk

wished to make.
While the explaining of this system

may sound intricate, it is the very re-

verse, and mighty easy to keep up-to-

date, once it is started. As every order

number is completed, a new set of blue-

prints are used, and the old ones either

filed for future reference, or thrown

away, as desired.

The progress of the work can be told

at a glance. It can be immediately

noticed what particular operation is

holding up the work, and this condition

remedied. While we have used the sheet

as an example for keeping tab on a

milling machine's progress, it is equally

adaptable to other classes of work, and

can be safely recommended to those not

already familiar with its use.

Chicago inventors have patented an

L-shaped private garage to hold two au-

tomobiles, either of which can use a

single door that extends across the angle.

For removing water from submerged
ships a motor driven pump has been in-

vented that can be operated at depths

beyond jAhe capacity of steam pumps.



18£
Volume XUI

ij_J

WELDING
AND CUTTING

NEW HAZVKDS IN EUECTRIC-ARC
WELDING*

By ALFRED W. JANSEN

THE adoption of electric-arc weld-

ing in the shipbuilding industry as

a substitute for riveting has pre-

sented new dangers to workmen, which,

under some conditions, are unusually

hazardous. Care has been taken for the

eye, for in recent years the dangers from
this intense light have been studied by
specialists and adequate protection has

been given. But the harmful effects of

these light rays upon the tissues of the

human body has had little attention.

How to protect the workman from this

lu:zard is more easily solved when the

cause of the intensity of the light ray is

known under all conditions.

The complete spectrum usually pre-

sented in the proce.ss of electric-arc weld-

ing is composed of the visible, the ultra-

violet, and the infra-red rays. The ultra-

'.'iolet and the infra-red, the invisible

rays, are those .harmful to the exposed
tis<:iip« of the bodv. The intensity of the

invisible rays is determined by the tem-
perature of the arc and by the surround-
ings, which may either reflect or absorb
the light. While it has been known that

painful body-burns have followed ex-

posure to these extreme light rays, it

has not been determined whether they
are caused by the ultra-violet or the rays
in that point of the snectrum where the
X-ray is found The infra-red rays are
not the cause, for while they have an
irritatinpr effe<'t and are rather uncom-
fortable and fatiguing, they are not es-

pecially dangerous.
There are no great hazards in arc

welding done in the open, in shops, or in

places where special screens may be
erected to protect the welder and those
near by. They have not been serious in

confined places such as boilers, where
the surroundings have absorbed some of
the intensitv of the light and not re-

flected it. But on board ship, in com-
partments where the working space is

hardly large enough for two men to be
"mployed at the same time, and where
the entire surroundines have been cov-
ered with r/d lead, the dangers of the
light rays seem to be greatly increased.
Not long ago, electric-arc welding was

used aboard a large steel ship under
construction, in a compartment as de-
scribed above. The welder had worked
with the same apparatus for some time
under ordinary conditions and had not
pxpfrienced any bums on the exposed

' From Metal Trsdeii.

parts of his body. Within a few hours

ihe man complained of burns on his neck
and chest. A close examination of the

skin showed it to be dried up and crack-

ed, like, an old piece of china, on which
the glazing has become crazed. Added
to this the skin was slightly inflamed

and was deeper in color on the right

side of the neck. Here there was a

spot about the size of an egg which
seemed to. have bean subjected to more
exposure than other parts of the body.

There was a little tinge of blue on the

inflamed spot which looked like a burn
caused by the X-ray. It was decided that

this was due to the improper adjustment
of the face-mask, which caused constant

exposure to the direct rays. The burns
on the back of the neck were apparently

caused by the intensified rays reflected

from the red lead.

After four days the burned condition

healed sufficiently to permit further ex-

periments to- determine the cause of this

unusual condition. The welder was sup-

plied with a linen bandage lined with

lead foil, which he wore as a collar to

protect the entire neck. As ultra-violet

rays will not pass through lead, and as

no further burns appeared, it was de-

cided that the ultra-violet rays were the

.cause of the trouble. As the welder had
worked with the same apparatus under
other surroundings, it was concluded that

the reflected rays from the surfaces

painted with red lead were increasing

the power of the harmful rays to such a

degree as to cause painful burns. Such
severe burns might even lead to cancer.

The next experiment was made by
welding in a compartment that had not

been red-leaded, and where the surfaces

were of the natural metal color. The
hazard in this case was very much re-

duced. As no special apparatus was
available for measuring the intensity of

the rays in the red-leaded compartment,
it is not known whether the ultra-violet

rays had reached that point in the spec-

trum scale where the X-ray is found.
It seems-, however, that the red lead had
either the effect of absorbing the infra-

red rays, and thereby intensifying the

ultra-violet, or the red lead converted
the infra-red to ultra-violet rays.

As in shipbuilding these working con-
ditions in a compartment are common,
and the burns are so intense, a necessary
precaution is to have all of the welding
done before the surrounding surfaces are
red-leaded. This is the surest way of
giving the workman maximum protec-
tion.

PRESSURE OF ACETYLENE IN
WELDING INSTALLATIONS

The question of increasing the pres-

sure of the acetylene gas oxy-acetylene
installations has formed the subject of

long discussions in the German technical

papers during the war. It is a question

that was given considerable attention

by the Union de la Soudure Autogene
acme months before the outbreak of

war.

Acetylene installations have been pro-

posed and even constructed—in Ger-

many especially—in which the acetylene

gas, after leaving the purifier, has been
compressed by means of a small auto-

matic compressor into the service piping

at a pressure of 3 to 4 pounds per square

inch. A storage tank serves as a reser-

voir and regulator.

On the other hand acetylene generators

have been developed in the United States

which generate and supply the gas up
to a pressure of one atmosphere. A
Frpic'i ompnnv bfi'r' f'^^^ "• Ion" rieriod

constructed generators producing gas of

a pressure of about 2% pounds per

square inhc.

It is natural to ask, in view of the ten-

dencies to use increased pressures, at

what pressures the acetylene should

reach the blowpipe. A little reflection

and a few experiments lead to a very

clear solution of this problem.

The blowpipes which utilize dissolved

acetylene, amongst the earliest to be'

used, always give excellent results. Verv
rarely is there a return of flame or de-

tonations, whilst the consumption practi-

cally agrees with what is considered the

ideal, namely equal volumes of oxygen
and acetylene. Further, the two gases

enter the blowpipe at almost the same
pressure, which, in comparison to other

blowpipes, is high for the acetylene and
low for the oxygen.

Blowpipes utilizing acetylene produc-

ed direct from nrener.ators were designed

after those for use with dissolved acety-

lene. The oxygen being used to obtain

the necessary velocity, of flow, the con-

struction was much more difficult, and
for many years this tvpe of blowpipe
gave results distinctly inferior to those

obtained with dissolved acetvlene. To
the success of dissolved acetylene may
he traced the idea of utilizinfr the acety-

lene at a pressure much higher than that

fiven by the ordinary tvne nf generator.

It was considered that this was the most
imnortant factor for the good working
of blowpipes.

Bnt the construction of low pressure
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blowpipes has made great progress dur-
ing the past ten or twelve years. Blow-
pipes have been placed on the market
which aspirate the acetylene with much
lower pressures of oxygen and at the
same time obtain a more perfect mixing
of the two gases. The return of the
flame has almost been overcome, whilst
the proportion of oxygen to acetylene
consumed in the blowpipe has been re-

duced from 1-5 or 1-6 to 1-3 or 1-2, and
even lower. In a way one can say that
with a well designed low-pressure blow-
pipe the results obtained are practically
equivalent to the dissolved acetylene
blowpipe.
The question of the pressure of acety-

lene is always cropping up, but less than
in previous times. In many cases it is

only necessary to very slightly increase
the pressure by simply loading the gas
holder for example, for obtaining more
satisfactory results with a particular
make of blowpipe. The French Associa-
tion have shown that a pressure of 8
to 10 inches of water is practically suf-
ficient with good blowpipes using pure
acetylene.

The use of dissolved acetylene has ad-
vantages of simplicity and convenience
which are incontestable, but it is useless
to attempt to follow its path with gen-
erator practice which give entirely dif-

fereot and sometimes dangerous condi-
tions.

It is preferable, where increased pres-
sure is required, to use, say a medium
pressure generator on the lines of the
French Company in which the pressure
does not exceed four pounds per square
inch.

To repeat, it is possible to obtain /ust
as good results with good modern low-
pressure blowpipes supplied from a well-
designed low-pressure generator with
acetylene at a pressure of 8 to 10 inches
of water. The service piping being de-
signed so that at a maximum consump-
tion the loss of pressure does not exceed
% inch, and where the hydraulic back
pressure does not absorb more than 2
inches of pressure.

It is necessary to note that these re-

marks refer to the present, but it is clear
that blowpipes have not reached their

ultimate perfection. One can forecast,
however, from the above remarks, that,

on the grounds of efficiency and economy
the replacement of low pressure genera-
tors by installations working at a high
pressure, the dav is f"' ''"tant.—"Acety-
lene & Weldin'' Journal."

\

I

INDUSTRIAL SAFETY CODES AND
THE AMERICAN ENGINEERING

.STANDARDS COMMITTEE
The Bureau of Standards in Wash-

ington held a notable conference on
industrial safety codes, at which there
were representatives of practically all

orgai'izations of a national ;;cope in-

terested in any of these wide phases of
industrial safety.

There was a thorough discussion of
the whole situation, the consensus of
opinion being that there should be a
large nuiiiber of industrial safety codes

—perhaps 50 or even 100—developed
during the next few years.

The subject is a very far-reaching one.
Not only are vast financial and indus-
trial interests involved, but it is said
that the v.-elfare of more than six million
v.'orkers is directly involved in the work
Q-f a single organization, the National
Ssfety Council.

The conference unanimously voted that
the preparation of all such safety codes
should be under the auspices and rules
of procedure of the American Engineer-
ing Standards Committee. In accord-
ance with the recommendation of the
conference, the American Engineering
Standards Committee requested the In-
ternational Association of Industrial Ac-
cidents Board and Commissions, the Bu-
reau of Standards, and the National
Safety Council to organize a joint com-
mittee on safety codes, this committee
to include representatives of these
bodies, and such others as they may con-
sider advisable, with the understanding:

(a) That this joint committee shall

report upon safety codes required,
priority of consideration of the codes,

and sponsor bodies for their prepara-
tion.

(b) That the joint committee be re-

quested to make a progress report by
February 1, 1920.

In compliance with this request of the
Standards Committee, the three bodies
have organized certain committees to
carry on the work. These included some
of the best known business and safety
men in the country.

It is planned to add two more mem-
bers to the committee, one each from the
Ohio and the California commissions.

The committee held its first meeting
in Washington on January 9, at which
time tentative recommendations were
formulated for some thirty safety codes.

This committee, which represents in its

own personnel a large range of interests,

is actively at work. It is consulting a
larg€ ni'mber of other interests involved.

Rapid progress is being made, .and it is

expected that the committee will be able

to render an important preliminary re-

port in the near future.

A new French material for water-
proofing leather, cloth, paper, and other

materials, is described in a recent issue

of the "Chemical Trades Journal." It

consists of a mixture of eight parts of

amy] acetate and four of castor oil, with
one part of sulnhur chloride stirred into

it. Though this forms a jelly, giving

off hydrochloric acid, it liquefies after

being kept tightly covered a few days,

and, the acid being then neutralized

with barium carbonate, gives a color-

less solution on filtering. To make a

varnish, nitrocellulose is dissolved in the

liquid after the addition of alcohol or

benzine.

In the Paris observatory clocks are

kept 90 feet under ground, where the

temperature has varied less than one
degree in several years.

WHAT MAKES GOOD INSPECTION*
By Lew R. Palmer

Quite properly tact has been given
first place in consideration of the sub-

ject of Good Inspection. An inspector

may have education, practical experience
and ability, but unless he has tact he

lacks the main essential of a good in-

spector.

Those of us who have done pioneer

safety work learned at the outset that

promoting safety was largely a matter
of salesmanship, and a good salesman
cannot be successful unless he is tactful.

Safety must be sold from the top to the

bottom—to the management and to the

workmen.
I recall a discussion between a Penn-

sylvania factory inspector and "a steel

mill safety inspector, where the factory

inspector could not understand how a

certain division of a large steel plant

had made such improvement in safe-

guarding and in accident prevention. Ac-
cording to the State inspector, he had
never ordered a single safeguard in-

stalled but that, the man in charge of

the division claimed, it would "surely
shut down the mill if installed." T'he

plant safety inspector on the other hand
said it was very simple to secure the in-

stallation of guards.
The plant inspector knew his man. He

knew that he was an enthusiastic base-

ball fan, and in most cases the interview
started with a discussion of the latest

achievements of the local prospective

pennant winner. Eventually, some of the

accidents occurring in other departments
would be discussed. The good records
that had been made through team work
in some rival mill or department would
be commented upon, and the sporting
blood of the sunerintendent in question
would soon begin to circulate. Before
the safety inspector had left the mill

one or more of the safeguards he had
gone down to the mill to have installed

had been recommended by the superin-

tendent himself. In most instances it is

far easier to get people to do things be-

cause they want to than because they
have to. In the case of the plant in-

spector the safeguard v/as installed in

a rem.arkably short time, and woe be un-

to the foreman or workman respons'ble

s^iould the guard not be maintained in

place.

It can be truthfully said of Faith,

Hope and Tact, the greatest of these is

Tact.

The welder should learn to weld quick-

ly, using the largest tip consistent with
the job. It is much the same as using
a hammer. If a machinist has small

work to do he chooses a light hammer
for any hammering required, but if the

job is heavy, and he knows his business,

he will use a heavy hamm.er. Less dis-

tortion will be produced in weldinrr with
as large a tip as the job will stand than

would result if a small tip were employ-
ed. Less gas and less time also will be
required, and the job will be sounder
throughout.

•From an address before the Fourth Industrial
Safety Congress of New York State.
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WHAT OUR READERS
THINK AND DO

THIS MAN BELIEVES THAT STRATEGY
IS NOT CONFINED TO WAR ALONE

Editor, CANADIAN MACHINERY:
The topic recently opened for discussion

relating to the opportunities for the am-
bitious worker, is one which I suppose

has ]^ven every live mechanic something
to reflect upon. To me it seems as

thouph most of the shops are full of

•'Industrial Jeremiahs" sitting as it were
under their respective juniper trees and
bewailing their fate with respect to their

calling in the field of industry.

Assuming that we are to deal with the

situation as we find it in Canada, let me
proceed to give my views of the Cana-
dian executive in general. The field is

crowded with ambitious men, more so

to-dny than ever before. There is a con-

tinual striving for position as leaders of

men in religion, politics, both municipal

and general, and even in the smallest

machine shop. Our friend H. H. J. in his

recent article appears to be looking at

the question simply from Ihe standpoint
of mechanical proficiency. If Mr. H. H.
.1. ima<rines for one brief moment that,

by being the best mechanic he is quali-

fied for the biggest position, some day
he will wake up with a bunch of new
ideas in his head. Usually the best

worker is found "working." On the

other hand, to state things plainly, so to

speak, -the boss's job is a good deal a
matter of politics. Besides his worries

in connection with hi? everyday duties

he has constantly before him the spectre

coming up from beneath of the individual

who can fill his position better than him-
«elf, and above him the haunting super-
vision of superiors who have mentally
resolved that so far up the ladder he
shall go and no farther. In other words
it is up to himself to hold himself up and
also keep climb'nr'. If. as the old adage
has it, "there are tricks in every trade,"

then the business of being a boss is

a whole bag of tricks, and no two of

them alike. In fact the business is an
art and the main art is to conceal art.

Probably a little anecdote will throw
some light on the subject and help our
f»-'epd to see things from a standpoint
other than mechanical efficiency. See-
ing that the incident I am about to re-

late happened so long aero, and the
gentleman in question always has such
a multitude of schemes on hand, he will

naturally be too engrossed to recognize
this narrative even should he hannen to

Tend it. so here it is: "A man there was
vr'r.o climbed to the eminence of tool-room

foreman through the power of his

tongue. Albeit, somehow or other he got
into such a state of affairs that his job

looked to be worth about two cents judg-
ing the time he would last, considering
his rate of pay. However, this one was
a wise bird, and, on being called into the

office one morning to receive a reprimand
he resorted to the following trick, there-

by showing great presence of mind. See-

ing no other way out of his awkward
position he very realistically broke down
and wept like a child, .and proceeded to

inform the management that it was ner-

vous exhaustion caused by too much ap-
plication to business and he would be

forced to take a rest and see a physician.

Of course his doctor naturally sympathiz-
ed with him and ordered up his much-

desired 'rest cure," and all our friend

had to do was to go bade and collect

sympathy from the management. Being
a married man he thought the most ef-

fective way was to bring his little

daughter down to the works daily for

a few minutes, and he himself tried to

look anxious by wearing a very sad ex-

pression. Needless to say the manage-
ment fell for this stuff fine. However,
it is only a matter of time until his

schemes get stale and he will be tum-
bled." This of course may be rather an
extreme case of diplomacy, but it cer-

tainly is scheming that puts a great

many executives into positions. Probably
our friend, by using the foregoing hints

in conjunction with his mechanical

ability, will begin to climb, and if he does

1 would very like to hear his revised

views in the columns of CANADI.'VN
MACHINERY at some future date.

WILLIAM ERNEST.

HERE'S THE CASE AS IT APPEARS
FROM THE ANGLE OF THE FOREMAN

I
REMEMBER reading a statement in

CANADIAN MACHINERY some
time ago, of a certain foreman or

superintendent, who had worked very
hard during the war, on being asked
what he intended to do after the war he
answered that he would take a job as an
ordinary machinist and work with the

boys to recuperate. This is the failing

of a good many foremen, as they get all

the kicks and few of the halfpence. They
have to take responsibility of the work
turned out by every man.
Many a time the workman is confront-

ed with a problem which taxes or per-

haps overtaxes his mechanical ability,

and he goes to the foreman for instruc-

tion. The foreman is expected to hand
out a snap decision which is perfectly

sound in every respect. If it develops
later that Bill or Tom has been able to

improve on the foreman's original sug-
gestion, it does not by any means follow
that Bill or Tom ought to have the fore-

man's position.

The ideal foreman ought to be the
best mechanic in the shop and know how
to handle men and boys. That means
being a good character reader; also he
should be a good business man. It must
be home in mind that the foreman is

not running an educational institution

but a business concern, of which he must
make a commercial success, and his suc-

cess is measured in dollars and cents pro-

fit to the firm. If his department was
running at a loss he would soon be call-

ed upon to give the reason why. Know-
ing this to be the case, can a foreman be

blamed for not moving an expert lathe

hand to the bench at which, as yet, he has

had no experience, and put a green hand
on the lathe just for the pleasure of in-

structing them both? The occasions

when foremen deliberately keep a good
man back for fear he should prove more
capable than himself are very rare. If

the man has got the initiative no fore-

man on earth can prevent him from ris-

ing in his profession. When I take a

mental review of all the foremen I know,
I can count more than P.") per cent, that

have risen from the ranks, and in many
cases were assisted and recommended by
the foremen they worked under.

Most working men consider things

from a purely selfish "iewpoint and do

not consider the problems of the fore-

man at all He is the legitimate goat

for all the troubles that occur. He has

to face the music in the office, and gets

it in the back from tHe men. He gets it

both coming an;; goinc. If the men can

put one over on the foreman they think

they have done something to boast of.

(I have no doubt many foremen could

write some good stories on putting one

over on the boss.)

Now what is the remedy for this state

of affairs? It seems to me that we
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should try to see things from the other

man's viewpoint, that the firm should

appoint a mechanical instructor, and the

apprentice should be looked upon as a

liability or a responsibility and not as

an asset to be handed over to the fore-

man to make a profit on. On the other

hand the apprentice shovild stay virith the

firm long enough to reimburse them for

the expense he has put them to.

Most firms are willing: to consider the

suggestions of their employees and pay
them for any idea they adopt, but usu-

ally the payment does not begin to rep-

resent the money saved to the firm be-

cause the firm certainly won't adopt the

suggestion unless it is a money saver.

I guess this letter is long enough so

I will conclude by suggesting that we all

learn that immortal poem of Bobby
Burns, "Wad some power the giftie gie

us to see oorsel's as ithers see us. It wad
frae mony a blunder free us, and foolish

notion."

A. FOREMAN.

REMOVABLE DEFLECTOR BLADES FOR B.&S.
GAS HEATER
By F. Horner

The Drown & Sharpc gas healer, «itli .steel blades

to deflect the flame into a flat .shape suitable for heating
pieces quickly for tempering, is often inconvenient for

other purposes, such as local heating with the point
of the flame, and some kinds of lilowpipe soldering
o})eration.s. The sketch offers a suggestion for modify-
ing tlie construction so as to leave the burner avail-

nh\e as an ordinary one for such functions. Un-rivet
the blades from the Ijurner tube itself, and re-rivet them
onto, a short piece of tubing sufficiently large to slide

down over the bumer tube. The short piew may he
.split through, as shown, to afford a s])ring clamp, so

[hat the fitting will not .slip round.

GRAPHIC DIVISION, A
SAVING DEVICE

TIME

JOHN S. WATTS
The method used to divide a line into

a given numlber of equal parts, by
graphic arithmetic, is undoubtedly well

known to draftsmen, but the knowledge
of it is not applied as much as it might
be to save time in laying out work on
the board.

too much smaller than the line to be
divided, we will, for convenience, take
54 spaces on the strip and use only
every second division.

The procedure, now, is to pin the strip

on the board, as shown, i.e., with the

27 sptaces, but are taking 2 spaces on
the strip, and 27 X 2 = 54), te the
outer end of the line to be divided, and
with parallel ruler, or two triangles,

draw lines parallel to the first line, and
the 27 spaces will be accurately and
quicky found.

In actual work the lines would not be
drawn, only marks need be made on the
line to be divided. And where the line

was not too long, a sheet of squared
tracing paper could be used, and the
points .pricked through directly onto the
line without having to use triangles.

CHART SHOWING THE IDEA DESCRIBED

"WHAT SHALL I MAKE?
By Donald A. Hampson

A good many mechanics, fired with a

desire to go into business on a small
basis, have asked themselves that ques-
tion. One answer may be found in the
crying need of the automobile repair

business. "An expansion reamer in sizes

from % inch up." There is not a garage
in the land that wouldn't buy from one
to a dozen of these tools that are more
useful to them than a lathe or a press,

yet dealers cannot supply them, and
catalogues do not show any except in

sizes much too l.irge for automobile
work.

In the numerous cases in drafting
room work, where it is necessary to

divide a line into a comparatively large

number of parts, such as in showing the

rivets in a boiler plate, or in structural

work, etc., the wrinkle shown in the

sketch accompanying this article is a
great time saver, and is conducive to

more accurate and neater work than the

time-honored way of stepping off with
dividers.

The idea is simply to have a narrow
strip of squared paper of sufficient

length always at hand. Its usefulness

is greatly enhanced by numbering the

spaces, somewhat on the lines of the one

shown in the sketch.

We will suppose that the plate shown
is to be divided into 27 sipaces, and as

27 spaces of the squared strip is rather

edge of the strip (at the division line

marked "o") exactly intersecting the end

of the line to be divided. The other end

of the strip can be pinned down on the

board at any convenient place.

Now join point 54 (because we want

An elephant without tusks seems al-

most impossible, yet in Ceylon the male
elephants have no tusks at all; they
have miserable little grubbers projecting

two or three inches from the upper jaw
and inclining downwards.

^.

ADJUSTABLE BOLT DOG
By F. Horner.

In place of the ordinary solid bolt

dog, the sketch offers an alternative
in the way of a divided construction,
the halves being set and clamped to

suit the size of bolt head to be driven.

A stout clamping-plate is laid over
the tail ends of the halves, and pulled
down on them; serrations may be cut

on the meeting surfaces to assist in

preventing skidding.
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DEVELOPMENTS IN
SHOP EQUIPMENT

COMBINATION GRINDER
The National Machine Tool Co.,

Racine, Wis., have placed on the market
what is known as their combination tool,

cutter and gauge grinding machine.
This machine has been designed for

any kind of grinding performed in the

tool room or machine shop. It has a
motor placed over the spindle, which
makes it possible to grind cutters,

arbors, reamers, mandrils, etc., between
centres, on either a large or small lathe.

When using the grinder on lathe,

planer, shaper, or milling machine, the
motor is always out of the way, allowing
the grinding wheel to be used right down
to the limit.

GENERAL VIEW OF GRKNDER

The grinding arbor has a hollow
spindle like a lathe or screw machine,
with a collet to hold 5-16 bar for in-
ternal grinder. This feature makes the
internal grinder adjustable, and can be
let out to suit the nature of your work.

This style machine can also be used
for lapping small dies, bushings, and
any kind of work usually performed in
a lapping machine. It can be used in
the shaper for many purposes, including
the making of snap gauges, while by
placing on a large wheel you can ac-
complish surface grinding.
As the name implies this machine is

a combination grinder, and has been de-
.signed with the object of relieving the
tying up of other machines. By its use,
work which formerly was accomplished
on lathes and other machines can be
readily done on this grinder.
The main bearings operate on balls,

and the wheel moves over the work, in-
stead of moving the work over the base
of the machine. The complete weight is

only 50 lbs., which makes it easily port-
able.

LAFAYETTE GRINDER
The Lafayette Tool & Equipment Co.,

21 S. 12th gt., Philadelphia, Pa., has
recently placed on the market a univer-
sal grinder for precision tool-room
work. This machine is illustrated in

Fig. 1 and Fig. 2. While one of its

most obvious applications is on a tool-

room lathe for both internal and ex-
ternal thread gauge grinding, this

machine is also intended as a grinding
machine when used on the bench, and
as a grinding attachment to be applied

to lathes, milling machines, shapers,
planers, etc., to handle a variety of
work. The grinding wheel spindle

bearing housing has a longitudinal
movement in a saddle, which in turn
has a vertical movement on the column.
A swivel is provided with a protractor
of a large radius fof inclining the grind-
ing wheel spindle, when thread grind-
ing, to suit the helix angle. Micrometer
dials are provided for both longitudinal

and vertical adjustments, making it

very convenient to obtain accurate set-

tings whenever required for precision

work.

Realizing the importance of service

rendered by the spindle construction in

any precision grinder running at 25,000

revolutions per minute, which is re-

quired to produce work that is accurate
to within 0.0001 inch, the manufacturers
have developed a style of spindle which
they claim to be entirely free from
vibration, even under the most severe

working conditions, and one which will

produce an unusually smooth finish.

The spindle is made of a special analysis
steel, hardened and ground, and the
bearings are of Non-Gran bronze, lubri-

cated from a reservoir of oil, and pro-
tected against oil leakage, dirt and grit
by felt washers. The bearings are
tapered and readily adjustable for wear.
The driving shaft is independent of the
gi-inding wheel spindle, preventing
transmission of pull from the driving
belt and allowing the wheel perfect
freedom of operation. Adjustment is

provided for belt tension, and the grind-
ing wheel has downward action, so

there is no danger to the eyes of the
operator. A General Electric universal
motor is furnished, which carf operate
from any 110-volt circuit, whether direct

or alternating current.

Means are provided for trueing the
grinding wheel that make this machine
very suitable for thread gauge grinding,
as well as for general purposes. The
wheel trueing device is designed to ac-

commodate three diamonds, and gradu-
ations at the base of th* trueing device
permit of setting it at any angle. Ad-
justable stops, as well as means for

locking, are provided, and the tiueina
device bracket is adjustable vertically

in reference to the column to secure
proper alignment. It will be noted that,

when thread grinding, the wheel is trued
in the horizontal plane of the centre
line of the work and lathe spindle. It

FIG. 1. LAl'AYETTE UNIVERSAL GRINDER EQUIPPED KOR
HANDLING INTERNAL WORK.
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sometimes happens, particularly when
grinding internal threads, that there is

no room for the trueing attachment
when actually grinding. An adjustable

stop is furnished which enables the true-

ing device bracket to be rapidly attach-

ed to the column at the proper height.

The bracket is quickly clamped to the

column by a stud with an interrupted

thread.

For grinding deep holes and long in-

ternal threads, the manufacturers have
developed an extension spindle and an
extension spindle bearing housing. The
application of these features to the
Lafayette universal grinder is illus-

trated in Fig. 1. Non-Gran bronze bear-
ings are also used in the extension

spindle bearing housing. When used
together with a surface plate, this ma-
chine is very suitable for surface grind-
mg. Fig. 2 shows the adaptation of the

Lafayette universal grinder to the
grinding of circular forming tools. With
the use of other simple adapters, se-

curing the work to the rack, this ma-
chine can be used for a variety of bench
grinding. With the use of an extra
rack holding device, it is not necessary
to remove the work in order to true the

wheel, and the diamonds are always in

the correct position for trueing.

In addition to the specific uses refer-

red to in the foregoing, this machine,
when applied to a lathe, may be used
for cylindrical, taper and internal grind-
ing. Used with the relieving attach-
ment on the lathe, taps, cutters, etc., are
relieved by grinding after hardening.
This grinder m«y be used for grinding
cutters in position on the milling ma-
chine, and when clamped to the over-

arm of the milling machine, it may bo

used for surface grinding, or clamped
vertically to the overarm bracket of the
milling machine; it may be used for
finishing dies of various kinds. The use
of pencil grinding wheels is recommend-
ed for the grinding of dies. This machine
may also be attached to shapers and
planers, for surface grinding and a
variety of other purposes. It will be
readily seen that the machine is quite

universal in character, and that its

many applications make it possible to

adapt it to a great many uses, either

in tool-room or special work or in pre-

cision manufacturing processes.

KREMER CUMMINS BELT SHIFTER
A mechanical belt shifter for machine

cone pulleys, extremely simple in design
and efficient in operation, is being
placed on the market by the Kremer
Cummins Machine Co., 1833-1835 E.

55th St., Cleveland, Ohio.

It consists chiefly of a steel channel,

having teeth machined along one edge,

forming a rack. This rack is supported
and held stationary by two drop forge

pieces, one attached to each end of the

channel, as the means of connection to

the hanging bracket which forms part

of its support.

No part of the shifter is applied

directly to the machine too or counter-

shaft. The upper belt-shifting carriage

is mounted on the channel and operated

by means of a sprocket or gear in mesh
with the teeth of the rack. This car-

riage will move in either direction as

desired by means of the operating handle

provided for the purpose. A suitable

loop surrounds the belt and slides on

two rods extremely from one side of the

carriage. This provides a positive means
of shifting the upper portion of the

belt. A step is provided on the channel

by bending out any desired tooth of the

rack. This prevents the belt from be-

ing thrown entirely off the cone pulley,

should the shifting carriage be moved
farther than the necessary amount. A
length of pipe extending downward from
the upper shifting carriage carries at

its extreme end the lower shifting loop

and operating handle. This part is

placed close to. the machine pulley and

provides a suitable means for shifting

the lower portion of the belt.

When the machine tool is equipped

with safety guards, the handle of the

last mentioned part may be made long

enough to extend through a slot or open-

ing made in the guard. This arrange-

ment provides absolute protection to

the operator.

In operating this device, the operator

first shifts the belt to the next smallest

step of the machine cone pulley by

means of the operating handles. The
two operating handles always assume
the same position with each step of the

machine cone pulley.

This belt shifter is inexpensive, easily

installed, and gives a very practical

method of changing the speeds of cone-

driven machine tools.

Asbestos paper that has been used for

protecting preheated castings and weld-

ed parts is a most excellent pack for an-

nealing steel dies. It crumbles readily

and forms a superior fireproof heat in-

sulator, which cleans off easily and which

may be used indefinitely.

I

.THESE BRACKETS ADAPTED TO EtTHER
WOOD OR IRON CONSTRUCTION.

THESE CLAMPS TO BE USED
FOR ATTACHING TO IRON CONSTRUCTION

ALLOWS TILTING OF RACK
AND SIDE ADJUSTMENT

STATIONARV
RACK

MOVES ACCORDING
TO STEPS OF CONE

UPPER
OPERATING HANDLE

LOWER OPERATING HANDLE
AND SHIf riNC LOOP

FIG. 2. LAFAYETTE UNIVERSAL GRINDER IN USE GRINDING
A CIRCULAR FORMED TOOL. KREMER CUMMINS BELT SHIFTER
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A Boat With a History

THE Powhattan, the big American transport that was

towed into Halifax a few days ago after being tossed

around off the coast for almost a fortnight, has had a

rather interesting history.

She was formerly the Hamburg-American liner Ham-

burg, and prior to that the private yacht of one William

Hohenzollern, the former German Emperor.

It was on the Powhattan that former Emperor William

visited England in 1906. At this time he was reputed

to have paid the Hamburg-American line $4,256 a day for

the use of the liner, which was then known as the

Hamburg.

Later the vessel was used to carry Theodore Roosevelt

and his party to Europe in March, 1909, when he made

his tr-iT) to Africa hunting big game. In 1914 the Imer

was chartered by the American Red Cross to take doctors

and nurses to the European war zone, and made a number

of trips in this capacity, under the Red Cross.

When the United States entered the war in 1917 the

Red Cross was renamed Powhattan and placed in the

transport service. The vessel carried thousands of sol-

diers to Europe and return without incident, beginning

her last trip on September 23, 1919.

I

Well—It All Depends

T all depends on who does the thing or who says the

thing.

Some weeks ago an item appeared that Hon. Ernest

Drury, Premier of Ontario, had gone to a doctor and been

vaccinated.

Well, what of it? Had it happened three months ago

we would have heard nothing about it. Chances are that

Mr. Drury would not have been vaccinated at all. If

smallpox had come into his corner of Simcoe, he would

have simply steered the old grey mare into Barrie or some

other place decorated with some doctors, got his little

scratch and departed. Would it get on the front page of

the papers? Not much. No editor would have given a

line to announce such an event.

But now that Mr. Drury has come into prominence, the

thing changes. Folks who argue that vaccination is right,

proper and good,' stow that bit away and spring it as a

real argument to bolster up their case.

Mr. Drury being vaccinated and Premier Drury being

vaccinated are two largely separated occurrences.

Again. An ordinary individual comes along and tells

as that we are spending too much money; that we have
ceased to know what thrift means. He gets a scant hear-

ing, and the chances are that just to show how wrong
and warped his views are we blow in a few extra dollars

that day.

But Lloyd George makes a statement on the need of

national thrift. He points out where our present policy

of spend much and save nothing is going to lead us to a
stone wall.

Well, what happens? Folks take a strangle hold on
the neck of their money bags. They begin to look each
foolish thing in the eye, and grow enough courage to say
"Scat!"

But it all depends on who says things or does things.
Very often their size and importance depends entirely on
the size and importance of the men tied up to them.

The U. S. Steel Corporation

PEOPLE are talking and thinking in terms of millions

now It was not many years ago that a millionaire

was photographed and bowed to. Folks wondered how he

took that much money away from the rest of the people.

In Canada we speak glibly of the millions we have

raised in ouv war loans. We are thinking in sums away

beyond and over our heads.

The United States Steel Corporation announces an

increase in wages on February 1—rather a decent thing

to do .iust after breaking the strike directed against it.

Well this increase will amount to $24,000,000 a year, a

sum equal to a five per cent, levy on the entire common

Chances are that holders of common stock will not be

called upon to put up this levy. The over-anxious public,

now willing to pay premium and super-premium prices

for steel, will see that that extra $24,000,000 is provided.

Now to get back to the question of millions again

—

this new increase makes the annual pay roll of the U.S.

Steel Corporation more than $475,000,000 per year.

For an organization that has been assassinated and

dissolved and dispersed and broken up several times

each way by the Sherman anti-combiners, said Steel Cor-

poration seems to be in fairly good health yet.

The ladies of Wiseville had met to discuss a way of

meeting the H. C. L. Substitutes and the intricacies of

the magic art of food preparation were thrashed out. One

woman told of a dish she had prepared, which she declared

her husband had eaten and pronounced good, which he

would not have eaten had he known that its principal in-

gredient was something he had always refused.

One of the ladies drew a fine point as to deception.

"Well," said the other, "I suppose you hold that a man
never deceives his wife."

"Oh, no, indeed!" she said. "I shouldn't go so far as

that. How would it be possible for th^ average man to

get a wife if he didn't deceive her?"
That was bad enough, but another of the ladies felt

encouraged to say that she had met that day a young

woman who had been employed by her. During the talk

with her which she had, she noticed that the girl's face

did not shine with the usual happy expression. She in-

quired: "Is your husband kind to you?"
"Oh, yes, he is; he is very kind. He is more like a

friend than a husband."
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Metric System is Now Under Hot Discussion

THESE are troublesome times in

the United States, that is as far
as the system of measurements

ftre concerned. As readers perhaps al-

ready know, there is an organization
known as the "World Trade Club,"
which has burst forth into song in favor
of the metric system. This organization
has flooded the country with letters and
dope of all description in an attempt to

prove the metric system as the one and
only system, but so far its efforts have
been nil, and has awakened responsible

manufacturers in general to the danger
of a compulsory' metric system being
adoDted.

Following is the report of the com-
mittee on trade and commerce of Pitts-

bursrh, Pa. This matter was addressed
to the board of directors no later than
January 23. 1920:

"Your committee on trade and com-
merce has given careful attention to the
question of the adoption of the metric
system of weights and measures as sug-
gested in the report of your committee
on suggestions and recommendations,
which was referred to this committee for
consideration.

"At the present time there is being
conducted by an organization styling it-

self the 'World Trade Club,' with head-
quarters in San Francisco, an active

campaign favoring immediate legislation

to make compulsory the exclusive use of
the metric system, and thousands of
letters have been pouring into Washing-
ton from, all parts of the country, with
the result that a bill has been prepared
for presentation to Congress. It is not
at all clear who and what the World
Trade Club may be, or from what source
its evidently abundant finances are pro-
cured. It is certain, however, that the
country is being flooded with a mass of
literature quoting innumerable authori-
ties on the subject. In a casual glance
through one of the pamphlets we find
the statement: that

'In the Eritish Isles, however, cur-
rency not being decimal but divided
into guineas, pounds, crowns, half-

crowns, florins, half florins, shillings,

half shillings, pence and farthings,
etc."

"In this statement the effort to create
sentiment against the sub-divisions has
led to inaccuracy, inasmuch as the guinea
has long been obsolete, and the half
florin and half shilling never existed. It

is possible that on examination, more
inaccuracies would be found in the great
mass of literature so lavishly distributed.

The metric system was legalized in

1866 by virtue of an Act of Congress.
Thus, for over fifty years it has stood
on a legal parity with the English sys-

tem, and fully available to all who wish-
ed to use it. It is not therefore fair to

say that if it cannot win on its own

merits by voluntary adoption under the
protection of this law it is not entitled
to win under a law of force. The present
attempt is to prohibit the use of the
existing system and make the metric
standard the one exclusive official sys-
tem.

"At this time, when, as a result of the
world war, production and commerce arc
in a chaotic condition, and when the
whole world is hungry for the products
of the two greatest nations whose com-
merce would bear the whole burden of
this Inopportune tampering with the
fundamentals, it would be folly to make
'confusion worse confounded' by at-

tempting any such radical change.

"It is and always has been the prac-
tice of Pittsburgh manufacturers to
quote upon inquiries as well as to exe-
cute orders based on the metric system.
This is readily done by converting into

our own equivalent^

"Three-fourths of the world's manu-
factured goods, and more than a large
majority of the machine tools used in

Latin America are produced on the sys-
tem of measurements which we use to-

day.

"As soon as it became known that the
Chamber was to consider this subject
your committee began to receive in rapid
succession communications from pro-
minent manufacturers and representative
organizations, all but two of which vigor-

ously condemned the effort to further
disrupt our industrial and commercial
conditions by inopportune tampering
with such a vital basis of production.
Among these correspondents might be
mentioned The American Hardware
Manufacturers' Association, The Ameri-
can Institute of Weights and Measures,
"The Iron Age," the American Flexible

Bolt Coir.pany, The American Spiral

Spring & Manufacturing Company,
Fawcus Machine Company, Harris Dump
& Supply Company, Homestead Valve
Manufacturing Company, Keystone Dril-

ler Company, Lockhart Iron & Steel

Company, Locomotive Stoker Company,
J. & J. B. Milholland Company, The Mc-
Conway & Torley Company, Penn Bridge
Company, Pittsburgh Machine Tool Com-
pany, Pittsburgh Piping & Equipment
Company, H. K. Porter Company, The
Simonds Manufacturing Company,
Standard Underground Cable Company,
'James B. Sipe & Company, Union Switch
& Signal Company, United Engineering
& Foundry Company, Westinghouse
Electric & Manufacturing Company,
Westinghouse Air Brake Company, The
Wilson Snyder Manufacturing Company,
The Carnegie Steel Company, and the

Rosedale Foundry & Machine Co.

"Only two firms appeared to favor the

meter-liter-gram system, and one of

these qualifies its opinion by stating:

'Unless the changing over would have an
effect that we do not know of.' That

effect, as indicated above, would be to
practically eliminate from the world's
markets the products of the two great
commercial nations affected by increas-
ing inefficiency and decreasing produc-
tion through the changing of standards,
gauges, dies, tools, drawings, specifica-
tions, patterns, machinery, etc., and the
enormous expense incident thereto, at a
time when costs aVe higher, production
lower, and demand gi'eater than ever
before.

"BE IT THEREFORE RESOLVED,
That the Chamber of Commerce of Pitts-

burgh unqualifiedly condemns all efforts

to effect any change in the existing sys-
tem of weights and measures as im-
practical and inimical to the trade and
general commercial interests of our
country, and

"BE IT FURTHER RESOLVED, That
copies of tills resolution be sent to the
Chamber of Commerce of the United
States, to our Representatives and Sen-
ators in Congress and to the chairman
and members of the Committee on Coin-
age, Weights and Measures, to the
American Chamber of Commerce in
London, and to the Hon. David LloyJ
George. Also to the Chamber of Com-
merce in San Francisco."

HARD OR SOFT TIRE8
There is a good deal of doubt amongst

road transport engineers, whether the
solid rubber tires used on the majority
of commercial vehicles should be hard
or soft. Some engineers advocate hard
tires—the harder the better—and others
are in favor of soft tires; and there are
still others who hold that the choice de-

pends upon the condition of the roads
and the design of the vehicle, especially
in relation to its springs. It may seem
curious that this point has not already
been cleared up, but the reason is simply
that with the usual mechanical drive
from a petrol or steam engine there is

no means of determining the exact
amount of energy supplied to the wheel.
Until this is known, the relative effici-

encies of different hardnesses of tire

cannot be more than guessed at. With
electric vehicles the case is different, as
the amount of current used can be meas-
ured to the minutest fraction and the

efficiency of the motors and other parts
of the equipment is fixed. Therefore the

Electric Vehicle Committee of Great
Britain recently decided to organize a

series of thorough tests to bring the

matter to a conclusive issue. These tests

will be of great value to the motor in-

dustry in all parts of the world.

The interior of some passenger cars
on the Egyptian state railways is cooled

by tanks of ice, from which the air is

circulated by electric fans.
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MARKET
DEVELOPMENTS

A Feeling of Uncertainty Pervades the Market
The Advisability of Further Advance in Prices Causes Discussion

in Producing Ranks—Exchange Situation Very Unsatisfactory

—

Supplies Due for an Increase—Machine Tool Activity Largely

Through Automotive Industry—Scrap Metal Market Uncertain

No person would care to predict the market situa-

tion of to-morrow. The producing ranks in the

iron and steel market have practically started a*

contest. These forces are about equally divided, one side

desiring a further advance in prices, while the other side

are attempting to curb this runaway tendency, claiming

that in the long run it would be to the pecuniary advan-

tage of all producers if prices are not advanced at the

present time.

One concern adheres to its principle that steel prices

should not be advanced above the March 21 price, while

another concern claims that prices should be $7 a ton

higher than those in effect a few months ago.

Machine tool enquiries are still improving. During

the past week the placing of orders has kept up at a

good rate. Much of this business, however, can be

ascribed to the scramble of prospective buyers to take

advantage of a few days' grace accorded them by cer-

tain machine tool manufacturers who have advanced
prices. Since the first of the year practically every line

of machine tools has gone up. On some lines two ad-

vances have taken place within the past 30 to 60 days.

Much of the present activity in machine tool circles is

due to the ipcessant demands of the automotive indus-

tries. Various concerns engaged in this line are at

present in the market for equipment.

There is some talk that taps, carbon drills, cutters,

and other supplies are about due for an increase. While

this is not official, it comes from very reliable sources,

so that it would not be surprising to see this occur in

the near future.

The scrap situation could be summed up in one word:
"Peculiar." No one seems to want to state exactly what
is going to happen. The exchange rate has the market
on red and yellows all tied up. Large shipments of copper
are going from England to the States to take advantage
of the exchange situation. No. 1 machinery scrap is

quoted at $25, but it is well known that the metal would
bring more than that. The feeling existing is: "Bring
us the material and we will pay the price for it. There
is practically none coming in—and those having it are
holding for about $40 per ton F.O.B. consumers' mill

at Ontario points.

LACK OF RAW MATERIALS THREATENS
PLANTS WITH TEMPORARY SHUT-DOWNS

SpecUl to CANADIAN MACHINERY.

MONTREAL, Que., February 11.—
Despite the belief that the ques-

tion of exchange has had the effect of
reducing the purchase of materials com-
ing in from the States, the business in

general continues to be almost normal.
There is, possibly, a decline in the less

essential imports, but trading with
American houses continues on a com-
parative heavy scale. Canadian manu-
facturers report that demands on their
lines have shown an increase of late, and
this is probably due to the prevailing
rate of exchange. Nervousness has been
shown in some quarters over the change
that has come about in the sharp falling
oflF of British and European trade. The
action of the British Government in cur-
tailing^ imports of many luxuries has re-
acted on Canadian firms, and this situ-
ation will likely continue as long as the
financial difficulties are the controlling
factor.

Coupled with the depressing natura of
the exchange is the evident under-
production of many commodities caused
by the disturbed conditions in many in-

dustrial circles. Reports from the States
indicate that through a lack of sufficient

raw materials, due to inadequate car
supply, many mills and manufacturing
plants are threatened with curtailment
or temporary shutdowns. Further than
this, shippers may be confronted with a
new schedule of higher freight rates as
railways everywhere intimate that in-

creases are inevitable. When steel com-
modities are required to be brought in

from the States, coal dealers are con-
fining their purchases to material suf-
ficient to cover immediate needs only.
This practice will be followed as long as
they are compelled to pay the exorbi-
tant premium of current exchange. Deal-
ers here report a very strong market
but refrain from quoting a fixed price

on any commodity unless it be for a
direct sale. The trend, however, is up-
ward.

Metals Stronger

There continues to be a good demand
for all classes cf ingot metals and fin-

ished sheets, but considerable difficulty

is still experienced in obtaining ma-
terials, especially in galvanized products.
Imports from the States are affected ow-
inc: to the high exchange rate, and de-
liveries are very uncertain. Tin has ad-
vanced one cent to 71 cents per pound.
Spelter shows a similar advance and is

quoted at 12i'^ cents per pound. Anti-
mony at 14 cents represents an advance
of 2 cents per pound. Other metals are
very firm.

Demand Promises Good Business

Machine too) activity has been a little

upset owing to prevailing conditions but
the demand is still prevalent and will

probably be accelerated once' the ex-

change rate becomes more reasonable.

Of course schemes are in operation to

minimize the present burden, but the
influence is one that tends to hold up
business. Calls on Canadian tool manu-
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facturers, and dealers who have used

equipment to sell emphasize the need for

machinery, but the high cost at present

is an important factor.

Leather belting and lacings show a

strong tone and prices are higher. The

discount en extra heavy, single and

double, and likewise standard, is now 10

per cent, tc the dealer and CV2 per cent,

to the consumer. Cut lacings are quoted

at $2.25 and .$2.7.5 per pound, and sides

at $2 and .$2.40 per pound to the dealer

and consumer respectively.

Dealers Quote Nominal Prices

Reports of old material dealers are to

the effect that business is relatively

quiet in most lines. A steady demand
for cast scrap is the principal order of

the day, and the difficulties of securing

this class of scrap is quite pronounced.

Dealers are reluctant to quote definite

prices as conditions are such that fixed

prices are almost out of the question.

The nominal quotation on machine cast

ii-on has been advanced $2 to S26 per

ton. All scraps, both metals and steels,

are firm.

CANADIAN MACHINERY

EXCHANGE HURTS
BUSINESS HERE

TORONTO. — Between the exchange

situation and the difficulty in secur-

ing material, there is a feeling of uncer-

tainty in the market this week that is

not desirable.

The talk has been for some weeks that

the exchange difficulty would right it-

self in short order—that it was only a

temporary displacement, etc.; but the

trade is getting weary waiting for that

time to come. As a matter of fact, it is

not any use disguising the fact that

there is no small amount of nasty feel-

ing cropping up over the way in which

some of the U.S. firms are insisting on

the last pound of flesh in the matter of

exchange. Every place the represent-

ative of CANADIAN MACHINERY
called this week the question of ex-

change was discussed before anything

else, and many of the dealers were out-

spoken in regard to the situation.

"Here is the way we look at the

thing," remarked the manager of one

of the largest selling organizations in

the Dominion. "There are some firms in

the United States to which we are going

to send all the business we can get our

hands on. There are other concerns

that, as far as we are concerned, are

not going to get anything. The former

class are doing their best to help their

Canadian trade in this financial crisis.

The only interest the latter class are

taking in the matter is to gouge us for

the last half per cent, they can on every

sale. The firms that are looking to the

future, when this matter will come to

normal again, are the firms that are

going to find the open door here for

them. It is a very short-sighted policy,

and is much opposed to the idea off

building up a trade that is going to be

on anything like a firm foundation in

the future."

Another dealer put it this way: "We
have shipments on the way now in ful-

POINTS IN WEEK'S
MARKETING NOTES

Pittsburgh advices state that the
question of prices is causing con-

siderable discussion. At present

the forces are about equally divid-

ed, making the condition of the

market very uncertain.

The U. S. Steel Corporation be-

lieve that the March 21 price of

steel, as set by Industrial Board,

should still be adhered to, the 10

per cent, increase in wages grant-

ed on February 1 making no dif-

ference to the selling price. This

decision confirms our statement of

last week.

Toronto experiences a double

trouble. Between the exchange
situation and the difficulty of

securing material there is a feeling

of uncertainty that is far from de-

sirable.

The scrap iron situation is like-

wise uncertain, $25 being the price

quoted for No. 1 machinery scrap.

Some dealers, however, are holding

on for about $10, which proves that

there is really no definite price, the

feeling being, "Bring us the ma-
terial and we will pay the price for

it."

There is considerable talk of an

advance on taps, carbon drills, cut-

ters, etc. While this is not official

it comes frcm reliable sources

sufficient to warrant attention.

A considerable number of ma-

chine tool orders have been placed

this last week, and the possibilities

are for a continuance «f this con-

dition. The automotive industry

are the chief buyers, several con-

cerns of this nature being at pre-

sent in the market for new equip-

ment.

The chief feature in all markets

at present is the uncertain condi-

tion existing. No one seems to be

desirous of predicting the possibili-

ties, but are content to sit tight

and await developments.

filment of orders that were placed

months ago. At that time, we were

able to quote a definite price—a thing

we do not do now. We allowed a fair

margin for the exchange rate, as there

was nothing in sight then to indicate

that it might go worse. Five per cent,

a few months ago, was considered ample

allowance. Well, these shipments that

are due now will mean lost money for

us, as we have quoted a definite price.

The difference between the amount we

had allowed for exchange and the ex-

change rate to-day will more than take

away the profit that there was for us in

the deal. We do not like to keep run-

ning after a customer after we have

named a definite price, so there is a

loss to be met, and we are going to meet
this one ourselves."

Of course, this is not done now, as

prices are quoted in every case based on

the exchange at the time of delivery. As
a general thing, the trade is watching
this very closely; but there are numer-
ous cases where it is impossible to pass

on all the exchange to the consumer,

and, in such instances, the dealer or

jobber has to lose part of his profits on

the business.

Apart from that—and the above has

reference largely to the sale of machine
tools, where the sums involved are large

—there is a nice demand for machine
equipment, and a number of sales have

been closed that run into nice figures

for those hahdling the orders.

Increases in Supplies

According to reports in the trade to-

day, taps, carbon drills and cutters are

due for an increase, to become effective

on the 23rd of this month. Taps have
been selling at 45 off, and the opinion

seems to be that the new figure will! be

40 off.

Carbon drills to large buyers have

been at several prices, although the

smaller buyer has probably not secured

as close figures. It is likely that 40 and

5 will be the best for any of them now.

Cutters, for some time, have been sell-

ing at 10 off, but the chances seem to be

that the 10 off will be withdrawn, mak-
ing the cutters net list. Of course, it

must be understood that there has been

no official announcement on this, and
CANADIAN MACHINERY is simply

repeating stories that are current in the

trade, at the same time stating, though,

that they come from very reliable

sources.

There is a nice list out by the Can-

adian National Railways this week for

the Toronto shops. This list is for car-

bon drills, and calls for 164 dozen of

various sizes.

General business is reported as being

very good.

Some of the supply departments are

going a little more carefully in their

purchasing now than they have been in

the past. They have, heretofore, ordered

enough at one time to keep them going

for a normal six months or a year'a

business. " We are buying for three

month periods in our supply depart-

ment," reported one house this morning.

, "We figure it out that we would rather

run a little short now and then than to

get stocked to the neck with goods that

might recede in price. There are others,

no doubt, who will differ with this policy

—and they have very good grounds for

so doing, for it is hard to see any drop

in sight. The only thing is this—we are

doing too much business in this country

on the amount of money in circulation."

A Lean Market Here

"Absolutely no improvement." That

is the way the steel trade can be sized



192 CANADIAN MACHINERY Volume XXIII

up this week; and it is the truth. At

the offices of the U.S. Steel Products,

the information is given out that they

are booking very little, as deliveries are

too uncertain. That must not be taken

like many of the mills, there is alvirays

the chance of a very needy customer

^tting through.

Plates and sheets have been marked

up again this week. One Toronto ware-

house was offered plate this week by a

premium mill at $4 base Pittsburg, that

being the highest price asked yet; but

with it w^nt a guaranteed delivery in 60

days. Were that material brought in

here by a jobber, it would have to bring

a re-sale price of 7 cents.

Some sheets came in this week to

local houses, the Hamilton mills being

the only place in Canada where any re-

lief can originate.

Get Them Forged >

An official of one of the Canadian

forging plants, speaking to CANADIAN
MACHINERY about the shortage in

bars, stated that some places where they

were held up for round or square bars

were turning to the forging plants for

their immediate needs, and in this way
were avoiding a shut-down. Forging

plants always have experts who could

advise regarding this method.

Jobbers admit that the most serious

shortage in bars is in the three inch and

heavier. Mills are sold out for some

time to come on all sorts of bars. In

fact, about nine months would be a

fairly correct estimate of the time for

which their mills are full. One thing

that helps out is that there is a fairly

warehouses, from which a fairly quick

delivery can still be made.

The shortage of tubes is .also getting

to the stage where it is becoming acute.

CANADIAN MACHINERY heard of

one firm in a good manufacturing centre

in Ontario where t'.iey have to close the

power plant becausa they cannot secure

the tubes to make the necessary repairs,

and they do not wish to operate their

plant as it stands now. The peculiar

part is that the tubes required are

standard three-inch sixteen-foot, and

yet, as far as we can learn, none of the

stocks were able to supply the demand
for this mill.

The exchange situation is troublesome

in the steel market; but they simply

past it on to the. customer.

The Scrap Metal Market

Prices that are quoted for scrap

metal can hardly be accepted as the

real strength or weakness of the mar-'

ket, as the case may be. The word
"peculiar" describts the scrap metal
situation about as well as anything at

the moment. No one seems to want to

state just exactly what is going to hap-
pen. The exchanize rate has the market
on red and yellow.^, all tied up. For
instance, wer§ an Old Country firm to

buy copper in the United States now,
iiutead of paying 19% cents (the mar-
ket price) the firm would have to pay

25.76. This means that they are not
going to buy. In fact, there are large
shipments going from England to the

States, to take advantage of the ex-

change situation.

No. I machinery scrap is quoted at

$25; but it is well known that the metal
would bring more than that. The reason
that the figure is left there is that we
could not find a dealer who wanted to

name a definite figure as the market
price. The feeling is: "Bring us the
material—a good tonnage of No. 1

machinery scrap—and we will pay the
price for it." There is .practically none
coming in now, and the dealers that

have it—and there are some—are hold-

ing for about $40. Of course, that price

is f. o. b. consumer's mill at Ontario
points.

VARIOUS AUTOMOTIVE PLANTS IN EAST
DESIRE MACHINE TOOL EQUIPMENT

SpMi«I to CANADIAN' MACHINERY.

NJEW YORK, February 11.—During
' the past week the placing of orders
for machine tools lias kept up at a

good rate, but much of the business may
be .ascribed to the scramble of prospec-
tive buyers to take advantage of the few
days of {rrace permitted them by
machine-tool manufacturers who have
advanced prices. Since the fir^t of the

year practically every line of machine
tools has gone up, and on some lines two
advances liave taken place within the

past thirty to sixty Hays. Prices are

now on the highest level ever known,
considerably exceeding, in many in-

stances, the prices existing during the

war period.

While business has been exceptionally

good for the past sixty days or more
not all ir. the trade are optimistic as to

the future. The sensation.?! drop in

foreign exchange and the tightness of

the money market are regarded by some
as danger signals, and a policy of con-
."ervatism among bankers as a result of

these events may hold up many induK-

Irial projects which have been planned.
Prices on all raw materials and manu-

factured goods are mounting so high
that prices sooner or later must fall of

their own weight, due to the withdrawal
of buyers. In the iron, steel and ma-
fhinery trade the possibility of any
marked curtailment in demand or reduc-

tion in prices does not appear imminent,
but as the metal industries are depend-
ent to a large extent on other industries

there is some apprehension lest the for-

eign exchange situation may affect other
lines, notably foods and textiles, and in

time destroy business confidence, which
is the basis for prosperity. It appears
certain that exports of American mer-
chandise to Europe will be materially
reduced. Actual wants must be provided
for, but there has been a great deal of
speculative purchasing, which will be
eliminated. Denmark is now in complete
control of the purchase and sale of ex-
change, and is therebv regulating im-
ports and exports, and other European
countries are likely to take some similai

action.

It is sin<;ulat that much of the present
activity in machine-tool circles is due
to the incessant demands of the auto-
motive industries. If anything should
happen to check the expansion of the
automotive industries the machine-tool
industry would immediately feel tho
slack. AmonT the automotive plants in

the East now in the market for equip-

ment arc the International Motors Co.,

which is buying for its three plants at
Plainfield and New Brunswick, N.J.,

and Allentown, Pa.; the Willys Corpora-
tion, Elizabeth, N.J., which has been an
almost continuous buyer for the past two
or three months; the Stevens-Duryea
Co., Chicopee, Mass., and its affiliated

interest, Rauch-Lang, Inc.; the Rolls-

Royce Co. of America, Springfield,

Mass.; the Wright Aeronautical Corpor-
ation, which will build a new plant at

Newark, N.J., for the manufacture of

Wright-Hispano airplane motors; the

Rochester Motor Co.. Rochester, N.Y.,

which is building an addition to its plant,

and others. The Murray Motor Car Co.

is moving its plant from Pittsburgh to

Newark, N.J., and is expected to buy ad-

ditional equipment. Companies making
gears, transmissions, etc., for auto-

mobiles have been especially active, near-

ly all ref-ently added to their shop equip-

ment. The American La France Fire

Engine Co., Elmira, N.Y.. is buying tools

for motor truck production.

In the export field there has been buy-
ing by Fiat of Turin, Italy. The pur-

chases of machine tools in the United

States by this Italian company in the

past few months total nearly a million

dollars, with much more still to be

bought. In all the Fiat Company will

require about one thousand tools, about
hislf of which will be purchased in the

United States. A representative of a

large British automobile company is in

this country and is reported to be ready
to buy a large amount of equipment and
automobile accessories and parts.

One of the largest purchasers of small

m.achinc tools is the Columbia Grapho-
phone Co., Bridgeport, Conn., which is

placing orders for the equipping of its

now plants at Toronto, Ont., and Balti-

more, Md. Purchases, including wood-
working machinery, will aggregate
several hundred thousand dollars.

Ottawa.—So far only ten applications

have been received by the .\ir Board for

private pilot certificates. The board has
announced that all former members of

the Royal .'^ir Force are entitled to pri-

vate pilots' certificates providing they
were physically fit when leaving the

force. It is advisable for them to sub-

mit their applications as soon as oossible.

A number of applications for airdromes
have also been received.
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CONTEST EXISTS IN PRODUCING RANKS
AS TO WISDOM OF ADVANCE IN PRICES

Special to CANADIAN MACHINERY.

I

P:TTSBURGH, Feb. 11.—Everything
in the iron and steel market situation

is made by one thing, the fact that

there is a contest between two almost

equally divided forces in the producing
ranks, the two classes being respectively

those who do not wish prices to advance

and those who wish to secure tl;e high-

est prices obtainable. All producers are

in business for the purpose of making
money, but those who object to advanc-

ing prices feel that they can see farther

ahead than the others, and maintain that

in the long run it would be to the

pecuniary advantage of all producers if

prices were not permitted to advance at

this time. The precise mental attitude

of those who favor price advances is

not known. It may be that they think

the added profits now would more than

compensate for the losses later, if prices

were largely advanced now, or they may
have the opinion that the market is

marked to go to smash at about the

same time, whether or not prices are

advanced.

The United States Steel Corporation

adheres to its principle that steel prices

should not be advanced above the March
21 or Industrial Board schedule, the 10

per cent, wage advance instituted, by

the corporation as of February 1 not af-

fecting its position a particle. One large

independent has pursued up to this date

the definite policy that its prices should

be the "January 1" prices, i.e., the prices

ruling between the post-armistice reduc-

tion and the Industrial Board reduction.

Another large independent, holding the

same general idea, interprets it differ-

ently and holds that* prices should be

$7 a ton higher than those in general

effect a few months ago. This means
the same thing in most products, as the

Industrial Board reductions were $7 a ton

on all products except grooved skelp and

wire products, in which the reductions

were $5 a ton. Last summer all the in-

dependents advanced wire products $5 a

ton. The second independent mentioned,

therefore, regards $3.85 as the proper

price for nails, which were $3.50 under

the war control and were not reduced

at all until the Industrial Board reduc-

duction of $5 a ton, this being taken off

by the independents last summer. The
first independent makes an exception of

nails in its adherence to "January 1"

prices.

The Steel Corporation and each of the

independents mentioned has entered on

books very considerable tonnages, for

forward deliveries, at prices ruling at

time of shipment. They wish to hold

prices down, but they do not wish to

throw money away if it will do no good.

The other independents occupy either

of two positions. Some have not for-

mally advanced prices, but will book no
orders, simply promising their regular

customers that they will take care of
them as best they can, at such prices as
they choose to set upon the tonnage
when the time comes. Others are quot-
ing higher and higher prices and selling

outright such tonnages as buyers will

take, all such business being for rela-

tively early delivery, which now means
second quarter, as there is practically
.lo rolling space open this side of April
1st.

Thus while the market situation ap-
pears on the surface to be a very com-
plicated one, it is readily understood
when the governing forces are recog-
nized. Jn ordinary times, the Steel Cor-
poration has always been able to control

the market against advances, though not
always against declines. Now steel is

so extremely scarce and some buyers
are so ready to pay fancy prices, that

it is a question whether the Steel Cor-
poration with the assistance of the two
large independents referred to above,

will be able to control the market, even
though their combined tonnage is well

above 50 per cent, of the total. The
thing will be decided by the relation

between supply and requirements, the

supply being insufficient now, but cap-

able of a very considerable increase if

operating conditions become normal.

Production

The limiting factor in production is

transportation. While the labor supply
may not be ample, it is at least moder-
ately adequate. The common talk in

the iron and steel trade is that trans-

portation is curtailing production, but

that is not correct. It is simply re-

stricting production, which has in-

creased, but has not increased as

rapidly as if a full supply of transpor-

tation had been available.

Throughout January there was much
complaint of shortage of cars in the

Connellsville region,- limiting the ship-

ment and therefore the production of

Connellsville coke, and of cars at coal

mines, limiting shipment of coal to by-

product ovens. Yet the blast furnace

reports now show that 15 per cent, more
pig iron was made in the United States

in January than in December. The in-

crease in steel production was at least

as great, and perhaps it was greater,

for some steel producers drew upon

stocks of pig iron, and developments in

the scrap market indicated that there

was heavier consumption of scrap than

had been counted upon.

Car shortage has also affected the

shipment of finished steel products, and

at many mills now there are large ac-

cumulations of unshipped material. In

some cases the accumulations are such

that if transportation conditions do not

improve, production will be interfered

with, as storage facilities are limited.

There is a very strong probability,

however, that transportation conditions
will improve, for much of the trouble
has been due to winter weather, which
cannot last much longer. The opinion
is commonly expressed that return of
the lines to their owners March 1 will

bring about a greater esprit de corps
and thus increase efficiency.

Ore Prices Fixed

Lake Superior ore prices for the 1920
season have been establishec^ by the
making of sales at $1 a ton advance
over the 1919 schedule, the 1920 prices:

being therefore as follows: Old Range
Bessemer, $7.45; Old Range non-Bes-
semer, $6.70; Mesabi Bessemer, $7.20;
Mesa^ji non-Bessemer, $6.55 per ton at
Lake Erie dock, price being based upon.

55 per cent, iron content, natural state,

in the case of Bessemer ores, and 5%
per cent, for non-Bessemer ores. Th&
statistics show that about 1.85 tons of
ore is consumed per ton of pig iron, so
that the cost of making pig iron will

be increased about $1.85 per ton. There
is an extra in the freight charge on ore
from mine to lake dock of 30 cents a
net, or about 34 cents a gross ton, im-
posed as a war measure, which will

probably come off, and in that case the
benefit will be handed on to the ore

buyer. The lake carrying rate will prob-

ably be $1 this season, as against 80
cents last season, so that the ore pro-

ducer gets only an 80-cent advance net.

The advance is very moderate, consider-

ing all the circumstances. While the
new ore prices are about 95 per cent,

above their ten-year pre-war average,
1904-13, pig iron is more than 150 per
cent, above its corresponding pre-war
average.

The common disposition to misuse
facts in order to provide price boosting

arguments is well illustrated by what
is now being commonly said about pig-

iron prices in connection with this ore
advance, it being claimed that pig iron

Ought to advance $2 a ton foi the second
half of this year -m account of the ore

advance, whereas the fact is that pig-

iron had already advanced $13 to $;5

a ton before th" ore advar.-:e .jccuri-ed.

K the ore producers had aoprcpriated

the logic of the blast furnacemeu they^

could have justified an advance of $7
or $8 a ton in ore, on the basis of the

pig iron advance.

Sales of foundry iron at $40, valley,,

seem to have exhausted about all the

offerings, but little if anything has

been done above that price so far for

extended delivery. Basic, however, has

sold at $43, valley, a sudden jump of $3.

Bessemer remains quotable at $41, val-

ley, with several 200-ton lot sales just

made at $43.

A new fly trap for Rousehold use em-
ploys an electric fan, to be connected
to a light socket, to draw insects into a
receptacle.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

bito ?he manufacture of mechanical and general engmeermg products.

PIG IRON
Grey forge, Pittsburgh. . .... • • • •33 00

Lake Superior, charcoal, Chicago 38 4U

SUndard low phos.. Philadelphia
^^ ^

Bessemer, Pittsburgh 35 00

Basic, Valley furnace 30 00

Toronto price:—
Silicon. 2.25CJ, to 2.75% 47 30

No. 2 Foundry, 1.75 to 2.25%. . . . 45 95

IRON AND STEEL
Per lb. to Large Buyers J^^^

Iron bars, base, Toronto ? 4 75

Steel bars, base, Toronto 4 75

Iron bars, base, Montreal • 4 75

Steel bars, base, Montreal 4 75

Reinforcing bars, base 4 75

Steel hoops 6 00

Norway iron 11 00

Tire steel 5 50

Spring steel 8 00

Band steel. No. 10 gauge and 3-16

in. base
Chequered floor plate, 3-16 in

25
50

Chequered floor plate, % in 7 00

Staybolt iron 8 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 25

Tank plates, Pittsburgh 3 50

Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 62

Structural shapes 8 72

Pistes 3 90

Small shapes under 3' 3 62

FREIGHT RATES
Per 10» Pounds.
C.L. L.C.L.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64V4
Toronto 27 39

Guelph 27 39

London 27 89

Winchor 27 39
Winnipeg 89% 186

METALS
Gron

Montreal

Lake copper $25 50
Electro copper 24 50
Castings, copper 24 00
Tin 71 00

Spelter 12 50
Lead 10 25
Antimony 14 00

Aluminum 33 00
Prices per 100 R»s.

PLATES
Plates, % up $ 5 00
Plates, 3-16 in 5 25

Price List No. 88

WROUGHT PIPES
Standard Bnttweld

.1 6 00

Toronto

$24 00
24 00
24 00
60 00
10 75
8 75
10 50

36 00

6 50
7 00

%

%
1

1%

in.

in.

in.

in.

in.

4 «8
4 «8
6 21
7 82

UL. 11 66
in. r 16 «4

IH in. 18 70
2 in. 26 16

5W in 40 87
8 in. 62 79
S% in 67 16

8 00
6 81
6 81
7 78
9 96
14 71
19 90
23 76
82 01
61 19
66 94
84 18

2

2%
3

3%
4

4%
6

6
7

8L
8
9
lOL
10

in 79 67

Standard Lapweld
in 38 81

in 42 12

in 55 08

in 69 00

in! 81 75
93

99 74

35 34
52 36
68 47
86 94
103 00

08
40
83
93
22
66
46
17

18
37
78
32
44
81
36
12
02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,

Hamilton, London, Montreal, Toronto,

Welland.

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%' and larger 50%.
4' and under, running thread, 30%.
Standard couplings, 4 and under, 40%,
4%" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying Prices.

Per lOO Pound*.
Montreal Toronto

Copper, light $14 00 13 75

Copper, crucible 17 00 17 00

Copper, heavy 17 00 17 00

Copper wire 17 00 17 00

No. 1 machine composi-
tion 15 25 16 00

New brass cuttings 11 00 10 75

Red brass cuttings 14 00 14 75

Yellow brass turnings.. 8 00 9 00

Light brass 6 25 7 00

Medium brass 7 25 7 75

Scrap zinc 6 00 6 00

Heavy lead 5 00 6 00

Tea lead 3 76 3 50

Aluminum 18 00 18 00
Per Ton Gross

Heavy melting steel 15 00 16 00

Boiler plate 15 00 11 00

Axles (vn-ought iron) . . 25 00 20 00

Rails (scrap) 16 00 16 00

Malleable scrap 26 00 20 00

No. 1 machine cast iron . 26 00 25 00

Pipe, wrought 10 00 9 00

Car wheels 22 00 20 00

Steel Axles 21 00 20 00

Mach. shop turnings... 9 00 11 00

Stove plate 22 00 21 00

Cast boring 10 00 11 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %" and less 16

Carriage bolts, 7-16 and up Net
Coach and lag screws 30

Stove bolts 50
Wrought washers 60
Elevator bolts 5

Machine bolts, 7-16 and over 10
Machine bolts, %' and less 20
Blank bolts 26
Bolt ends 10
Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, o. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass '***

Machine screws, o. and fil. hd.,

brass "^^

Nuts, square blank add $1.50

Nuts, square, tapped add 1 75

Nuts,, hex., blank add 1 75

Nuts, hex., tapped add 2 00

Copper rivets and burrs, list less 15

Burrs only, list plus 25

Iron rivets and burrs 40 and 6

Boiler rivets, base %" and larger $8 50

Structural rivets, as above 8 40

Wood screws, 0. & R., bright 76

Wood screws, flat, bright 77%
Wood screws, flat, brass 56

Wood screws, O. & R., brass 66%
Wood screws, flat, bronze 50

Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per C'-nt

Set screws 40

Sq. and Hex. Head Cap Screws ... 35

Rd. and Fil. Head Cap Screws.. 5

Flat But. Hd. Cap Screws 10

Fin. and Semi-fin. nuts up to 1 in. 35

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 25

Fin. and Semi-fin. nuts over 1%
in., up to 2 in 10

Studs 15

Taper pins 40

Coupling bolts Net
Planer head bolts, without fillet,

list 10

Planer head bolts, with fillet, list

plus 10 and net

Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net

Hollow set screws net

Collar screws .... list plus 20, 30
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per ^ro88 tor

Bessemer billets $43 00

Open-hearth billets 43 00
O.H. sheet bars 46 00
Forging billets 56 00
Wire rods 56 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails ?4 96
Cut nails 5 00
Miscellaneous wire nails 60%
Spikes, % in. and larger |7 60
Spikes, V* and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 89
Plumbers' oakum, per lb 10%
Packing, square braided 88
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 32
British Manila rope 26
New Zealand hemp 26
Transmission rope, Manila .... 43
Cotton rope, M,-in. and up 80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto n«t
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Gauging American Standard Pipe Threads
Being a Summary of the Revised Formulation of the Briggs Stand-

ard and the Gauging System Adopted by Different Manufacturers
of Pipes, Valves and Fittings

By J. H. RODGERS

STANDARDIZATION is rapidly be-
coming: the keynote of every line of

manufacture. Nowhere is this con-
dition more apparent than in mechanical
engineering, and yet the indifference
shown in some directions regarding the
inevitable trend of interchangeability

shows a marked deficiency in progres-
sive evolution.

There are probably very few engineer-
ing problems of to-day that do not, in

some degree, require
the use of piping in

their ultimate solu-

tion. It is only in re-

cent years that any
concerted attempt has
been made to place the
threading of pipes and
fittings upon the same
footing as other and
often less important
details of mechanical
equipment. There is

no reasonable argu-
ment why pipe thi-eads

should not have the
same fixed dimension
tolerances that are
consiiiered imperative
in other forms of

threads. The fact that
a pipe thread is out to

a predetermined taper
of % inch to the foot
has permeated the be-
lief among many me-
chanics that accuracy
of dimensions and
thread lengths is a
subject of little conse-
quence. The fallacy
of this practice is too frequently
shown in faulty installations, where de-
fective pipe joints have beer, the source
of inconvenience or even more serious
trouble.

Prior to 1882 the cutting of pipe
threads was a question to be solved by
individual manufacturers, and while the
nominal shape and size was virtually

identical, there was no recognized stand-
ard that would insure interchangeability

of the parts of different makers of

pipes and fittings. However, at this

time, Robert Briggs, for several years
superintendent of the Pascal Iron Works
in Philadelphia, and later as engineer-

ing editor of the "Journal of the Frank-
lin Institute," formulated a set of

standards, which have since become uni-

versally known as the Briggs or Am-
erican Pipe Thread Standard. In 1886
the manufacturers and the American

a summary of the details and gauging

methods underlying the production of

accurate threads of the Briggs stand-

ard. The American pipe thread stand-

ard establishes the following: Outside

diameter of pipe—diameter of male

thread—diameter of female thread

—

profile of thread—length of thread-

taper of thread—engagement (by hand)

of male and female threads—construc-

tion and use

FIG. 1. GENERAL PROFILE OF TAPER THREAD

Society of Mechanical Engineers adopted

it in detail, and master gauges were
made. Following the general accept-

ance of the standard, conferences were
held and several additional sizes, certain

details of gauging, tolerances, and spe-

cial applications of the standard, also

the formulae and the dimensions were
tabulated more completely than was
originally done by Mr. Briggs.

The purpose of this article is to give

of gauges—tolerances

—

use of taper threads^-

and the use of straight

threads.

To eliminate error

that might easily re-

sult from a divergence

from accurate calcula-

tions, the various di-

mensions of this class

of thread are express-

ed in inhces to one
one-hundred t h o u s-

andth (0.00001) of an
inch, and in millimeters

to one-t housandth
(O.OpOl) of a milli-

mster. For the con-

venience of those read-

ers who may not be
familfar with the

metric system of meas-
ursment it might be
well to state that the
relation between the

inch and the meter
used in calculating the

dimensions for the

Briggs thread is that

established by the

United States Govern-
ment and kept on

Bureau of Standards at

This equation is:

—

record in the

Washington.
1 meter = 39.37 inches exactly, and

is applicable to all practical engineer-

ing calculations on this continent. The
conversion, or the reciprocal of this

equation, expressed in millimeters,

would be:

1 1000
= = 25.40005 r.Mlliraeters

39.37 1
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= 1 inch. For work of ordinary char-

acter, however, the equation of 25.4

millimeters = 1 inch, is sufficiently ac-

curate.

In the manufacture of pipe the nom-

inal sizes (as known to the trade) vary

to some extent from the actual sizes.

This is particularly true on the smaller

pipes, but on 14 inch and over the sizes

as listed are identical with the outside

diameter of the pipe.

General Profile

In formulating the original standards,

Mr. Briggs was, no doubt, guided by the

recognized practice of his day, where

the procedure was to measure threads

by their crest (outside) and root diame-

ters. The revised formulae, as given

here, are derived from the more modern

method of gauging threads from the

pitch diameters, the straight sides of

the thread being less liable to error than

the outside diameter. These formulae

and the references are shown in Fig. 16.

The profile of the thread, which is

clearly shown in Fig. 1, gives an in-

cluded angle between the sides of the

thread of 60 degrees, the centre line of

this angle being at right angle (90 deg.)

with the axis of the pipe. This applies

to both straight and taper threads.

Present practice provides for a trun-

cated or flat crest and root equal to

FIGS. r> AND 6. WORKING GAUGES FOR CHECKING PRODUCT

For example: Suppose it is desired

to find the effective thread length on a

6 inch pipe, so that the thread would
conform to the Briggs Standard. The
6 inch here mentioned is the nominal
size, so that the outside diameter (G),

taken from the table, would be 6.625

inches and the pitch, 0.125 inch. There-

fore, from the formula, the effective

length would be: E = (0.8 G -f 6.8)

p = (0.8 X 6.625) 4- 6.8 X .125 =
1.5125 inches, or a little over 12

threads. It might be mentioned here

that this formula gives a length that in-

cludes two threads that are a little im-

perfect on the crest, but which has no
material effect upon the efficiency of

the thread.

Gauging Methods
It was previously stated that the

Ittrer /tinir

Gau^r f^or

C^ecMi'ntr

Small £na
^/ f*Juq Gav^e.

FIGS. 2. 8 AND •». RBFERKNCE GAUGES FOR CHECKING WORKING GAUGES

0.033 p. This gives a depth of thread of

0.8 p. Thus, for a pipe cut with 8

threads per inch, the depth of thread

would be 0.8 x .125 x 0.1 or 1-10 of an
inch. The flat portion, then, would be

0.033 X .125 = .004 inch.

The original profile, as advocated by
Mr. Briggs, provided for a slightly

rounded crest and root, but the modified

form now in use calls for the flat, as in-

dicated. However, ideal conditions are

only possible when cutting threads with

new tools, and it will generally be found

that commercial threads will appear
slightly rounded under close examina-
tion. It is largely due to this condition

that gauging points are now taken from
the sides of the threads to minimize the

errors arising from worn tools.

Length of Taper Thread

The length of the taper male thread
is determined by the size of the pipe

and may be calculated from the for-

mula:

—

E = (0.8 G -f- 6.8) P
where E is the length of the taper por-

tion of effective thread—G the outside

diameter of the pipe—and P the pitch.

taper of the thread was % inch per

foot on the diameter, or the difference

of the pitch in the axial length of 16

threads. To insure interchangeability

in the similar product of different

manufacturers a system of gauging has
been adopted for general use, and the

basic dimension upon which this gauging
is determined is the normal length of

engagement (F in Fig. 16) between
taper threads when screwed together by
hand. This dimension for the various

sizes is indicated m column F of the

table.

Reference Gauges

As in all effective gauging systehis

three sets of gauges are used, namely,
master, reference and working. The
first two are practically identical in

every respect, only that the master
gauges, comprising one plug and two
checks, are ' primarily intended for the

use of gauge and tool manufacturers,
and for very accurate reference in

checking gauges. The reference gauges
are shown in Figs. 2 and 3, and an en-

larged view of a section of the thread
is shown in Fig. 4. The plug gauge is

made to the dimensions given in the

table, and likewise includes the gauging
notch. One ring gauge, used for ex-

ternal work, has a thickness equal to F,

is the same diameter at the small end
as the end of the plug gauge, and is

flush with the plug gauge at the small

end and at the gauging notch when
screwed on tight by hand. See Fig. 2.

For checking the upper end of the plug
gauge a ring that is counterbored on the

small end for a distance equal to F i»

used. It is the same diameter at the

large end as the large end of the plug
gauge. As shown in the enlarged sec-

tion of the thread, the roots of both plug
and ring gauges are grooved to facili-

tate the finishing of the thread by
grinding.

Working Ganges

One plug and one ring gauge consti-

tute the working gauges. The plug
gauge is made to the dimensions given
in the table, and includes the gauging
notch. The ring gauge is similar to that

used for reference, only the roots are
not undercut. This later detail is op-

tional with the manufacturer. The crests

are truncated to a depth of 0.1 P. The
purpose of this is to avoid inaccuracy
in gauging, as commercial cutting of
threads is frequently done with dull

tools, which may leave the crests

slightly imperfect.

When gauging female threads the

plug gauge should screw in tight by
hand into the fitting or coupling until

the notch is flush with the face. When

FIB. 7 ,g AND »...GAUGING MALE THREADS
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f/ush
One TurTi Pius. One Turn M,„,j^

ffma/e Threac/ 'To £auae" Female Thrraif ^dx sUe. Female Tfireaa Mm. Sijce.

FIGS. 10, U AND 12. GAUGING FEMALE THREADS

the thread is chamfered, the notch
should be flush with the bottom of the
chamfer. This method is used either

for taper female threads or for straight
threaded female couplings, which screw
together with taper male threads. See
Figs. 10 and 13. For gauging taper male
threads the ring gauge should screw
tight by hand on the pipe or male thread
until the small end of the gauge is

flush with the small end of the thread.
See Fig. 7.

Gauging Tolerance

In the manufacture of any article

slight variation from basic dimensions
are unavoidable. This is likewise true
in respect to pipe threads and the dif-

ferent gauges used. The wear of the
gauges must also be considered. To fix

the allowable variation in gauging pipe
threads, certain tolerances have been
established. In the making of master
gauges all dimensions should neces-
sarily be kept within the narrowest pos-
sible limit of error, and each master
gauge should be accompanied with a
record of all measurements and a state-
ment of the decimal part of a turn it

varies (plus or minus) from the basic
dimension. In column 1 of the table is

given the maximum allowable cumula-
tion of all errors in the thread surface
of the reference gauges, expressed in

terms of diameter. No point in the
thread surface of the gauge should be
outside of the zone of tolerance. Column
1 is used when checking gauges by
measurement. If the errors in the
gauge are reported in terms of pitch,

angle of thread, and diameter, other
methods are adopted to determine the
cumulation of error.

Column 2 gives the equivalent of

column 1, expressed in terms of dis-

tance parallel to the axis, and repre-
sents the maximum distance which a
reference ring gauge of perfect thick-

ness or a reference plug gauge of per-

fect length from small end to gauging
notch may vary from being flush at the

gauging notch or at the small end, when
referred to basic dimensions. This col-

umn is used when checking reference

gauges by comparison with a master
gauge. The necessary allowance must
be made for the error in the master.

Column 3 gives the equivalent of column
2, expressed in terms of the decimal

part of a turn from the basic dimen-

checked by measurement before being
rejected.

Column 5 gives a maximum allowable

cumulation of all errors in the thread
surface of new working gauges, ex-

pressed in terms of diameter, and no
point in the thread surface should be
outside of the zone of tolerance. This

column is used when checking gauges
by measurement. Column 6 bears the

same relation to column 5 that column
2 bears to column 1. Dimensions in

column 6 are 16 times those in column
5, owing to the basic taper of 1 in 16,

measured on the diameter. Column 6

is used when checking working gauges
by comparison with a gauge, the error

of which is known. The necessary al-

lowance must be made for this error.

Column 7 gives the equivalent of col-

umn 6, expressed in terms of the deci-

mal part of a turn from basic dimen-

sions, and is used in checking working
gauges as just stated.

A tolerance of .0005 inches—plus or

minus—is allowed on the distance be-

tween the gauging notch and the small

end of the working plug gauge, or on

the thickness of the working ring gauge.

The same rules apply for working
gauge tolerances as those giv,en above

for reference gauges. The maximum

/Imencar Straight Pipe Threaa Taper Pipe Threact.

FIG. 11. STRAIGHT AND TAPER THREAD CONNECTION

^
Bottom n/ Ciamfer,

sion. Use of this column is similar to

that of column 2. A tolerance of .0002

inches—plus or minus—is allowed on
the distance between the gauging notch

and the small end of the reference plug
gauge, or on the thickness of the refer-

ence ring gauge. It is possible for re-

ference plug and ring gauges which
come within all of the above tolerances

to vary from being flush with each other

at the small end, or at the gauging
notch, when screwed together tigbt by
hand. The maximum variation which
might occur, expressed in terms of dis-

tance, is given in cf'umn ! and gauge'
that come within these liTiits should be

£nc^ g/ fitttnt!

YIG. 13. GAUGING STRAIGHT THREAD OR CHAMPERHTD COUPLING

wear on working gauges must not be
more than the equivalent of one-half

turn from the basic dimensions. The
maximum allowable variation in the

commercial product is one turn plus or

one turn minus from the gauging notch
when using working gauges. See Figs.

9, 9, 11, 12. This is equivalent to

a maximum allowable variation of 1V4

turns from the basic dimensions, owing
to the allowance of one-half turn on the

working gauges.

Straight Thread Application

In the case of wrought iron or
wrought steel couplings, the straight

thread is generally used in connection
with tapered pipe threads and when
used for ordinary pressures make a
suitable joint, as they are sufficiently

ductile to adjust themselves to the taper
male thread when properly screwed to-

gether. For high pressure work, only
taper male and female fittings should

be used. Straight male threads are
recognized only for such special applica-

tions as long screws for tank nipples,

etc. An application of this character
is illustrated in Fig. 15.

In gauging the straight thread the
working plug gauge is used, allowing
for the same tolerance from the notch
as for the taper thread. See Fig. 13.
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TanK.

FIG. 15. TANK CONNElcnON WITH STRAIGHT THREAD AND LOCKNUTS

The straight thread on the pipe enters

the coupling freely by hand, the joint

being made by a packing material be-

tween the locknut and the coupling. For

obvious reasons thi.- type of connection

is not recommended, except in cases of

necessity. An example of the locknut

on a straight thread in conjunction with

a standard taper thread is shown in Fig.

15. In this application an American

standard taper thread is cut on the end

of the pipe after having first cut the

male locknut thread.

NOTE.—A companion article to this,

covering a discussion on the American
and the British standard systems, will

appear in an early issue.

shipyard mtchanics can earn $100 a

week. The letter asked for 400 men to

be sent.

It is stated that American shipbuilding

firms in the Delaware River are offering

$100 per week to local machinists. Ac-
cording to Mr. Herbert Lewis, business

agent for the machinists in Toronto, ha

has received a communication from the

Delaware River district stating skilled

EMPLOYEES' CO-OPERATIVE GRO-
CERY BUYING EXPERIMENT

An interesting experiment aimed to

combat excessive living costs, is being

conducted by the 12,600 employees of

the Eastman Kodak Company in its six

Rochester (N.Y.) plants. A committee

consisting of one employee from each

plant forms the nucleus of management

for its co-operative purchase plan. Each

week announcement is made on all bulle-

tin boards of the sale for that week of

one specified staple article of food at a

definite price. Eanh employee desiring

to purchase secures an order form in his

department, fills in the necessary in-

formation, and forwards his individual

order by the regular mailing system to

Volume XXIIi

a central point where a recapitulation of

orders is made and the purchasing de-

partment is authorized to buy in that

quantity.

Arrival of the goods for distribution

is announced on the bulletin boards.

Each employee calls at the co-operative

store-room after working hours, pays

his bill, secures his purchase and takes

it home. The entire system is purely

co-operative among the employees and

carries its own overhead expense. Most

of the labor is volunteered and a mini-

mum of operating expense is incurred,

resulting in the lowest possible price to

the employee consumer. During the

opening week of this plan 7,112 pounds

of coffee were sold at an average sav-

ing of ^bout 25 per cent. Flour is be-

ing sold at a saving of about 15 per

cent., and canned vegetables including

peas, corn, and tomatoes, at a saving of

about 35 per cent. Other articles which

will be sold are ham, bacon, butter, oleo-

margarine, and canned fish.

This co-operative purchase plan has

been enthusiastically received by the

employees, and will be continued as long

as a material saving can be effected.

Very little criticism has developed

among the retail merchants of the city,

and every effort is being made to keep

away from a competitive condition that

will materially injure their business.

—

"National Safety News."

N T A B E F o D N 1 2 3 A 6 6 7 8 9

IiuIk«
Per
Inoh

Inches Inclxa Inches Inches Inches Inchefl Inches Inches Inches
sedudeci
or one tui Inches Inchea Inches Inches Inche»

V^ 27 .36361 .37476 .2688 .180 .'405

'

.02963 H ,00020 ,0032 ,088 ,0068 .00040 ,0064 .172 ,0138 .0103?

18 .477a« .48080 .4018 .200 .540 .04444 K ,00022 .0035 .063 .0074 .00044 ,0070 .126 .0150 .0112
: ^ 18 .61201 .62701 .4078 .240 .675 .04444 ,00024 .0038 ,068 .0080 .00048 .0077 .136 ,0164 .0122

u U .76843 .77843 .6337 .320 .840 .05714 Vi .00026 ,0042 .059 ,0088 .00052 .0083 .118 .0176 ,0132
\ 14 .«e768 .98886 .5457 .339 1.060 .05714 Y\ ' .00028 ,0045 .063 ,0094 .00056 ,0090 .128 .0190 .0142

1 IIM 1.21363 1.23863 .6828 .400 1.315 .06956 1 .00030 ,0048 .055 .0100 .00060 .0096 .110 .0202 .0151

IVi IIH l.tS7U 1.6S338 .7068 .420 1.660 .06956 i'A .00032 ,0051 .059 ,0106 .00064 ,0102 .118 .0214 .0160

iH IIH I.TIflOe 1.82234 .7235 .420 1.900 .06956 m .00034 .0054 .062 .0112 .00068 .0109 .124 .0228 .0170

2 IH 2.201102 2,29627 .7565 .436 2.376 .06956 2 ,00036 .00.58 ,067 .0120 .00072 .0115 .134 ,0240 .0180

VA 8 2.71063 2.76216 1.1375 .682 2.875 .10000 2H ,00038 .0061 .050 ,0126 .00076 .0122 .100 ,0254 .P190
3 8 3.34063 3.38850 1.2000 .766 3.500 ,10000 3 ,00038 .0061 ,050 ,0126 .00076 .0122 .100 .0254 .0190

3M B 3.83710 3.88881 1.2600 .821 4.000 .10000 3H ,00041 .0066
.0069

,053 ,0136 100082 .0131 .105 ,0272 .0204

4 8 4.33438 4.38713 1.3000 .844 4.600 .10000 4 .00043 ,055 .0142 .00086 .0138 .110 ,0286 .0214

<H 8 4.83126 4.88604 1.3500 .875 5.000 ,10000 i'A .00045 ,0072 ,058 .0148 .00090 .0144 .115 .0298 .0223

h 8 8.30073 6.44929 1.4063 .937 5.563 ,10000 5 .00047 ,0075 ,060 ,0154 ,00094 .0160 .120 .0310 .0232
s 8 6.44«0» 6.!i0607 1.6125 .958 0.625 .10000 6 .00051 ,0082 .065 ,0168 .00102 .0163 .130 .0336 .0252

7 8 7.43084 7.50234 1.6125 1.000 7.025 .10000 7 .00056 ,0088 .070 ,0180 .00110 .0176 .140 .0362 .0271
1 8 8.433S9 8.60003 1.7125 1.063 8.625 .10000 8 .00059 .0094 ,075 ,0192 .00118 ,0189 .150 ,0388 .0290
« 8 0.42734 0.49797 1.8125 1.130 9.625 .10000 9 .00063 ,0101 ,080 ,0206 .00128 .0202 .160 .0414 .0310
10 8 ia.Mt3I 10.62004 1.9260 1.210 10.750 .10000 10 .00066 ,0106 ,085 ,0216 ,00132 .0211 .170 .0432 .0324
II 8 11.63006 11.61938 2.0250 1.286 11.760 .10000 12 .00074 ,0118 ,095 .0240 ,00148 .0237 .190 ,0484 .0362
12 8 12.63281 I2.B1781 2.1250 1.360 12.750 .10000 14 .00082 .0131 ,105 ,0266 ,00164 ,0262 .210 ,0534 .0400

14 D. 8 13.77600 13.87282 2.250 1.562 14.000 .10000 16 .00090 ,0144 .115 .0292 .00180 .0288 .230 .0588 .0439
15 O.D 8 14.76875 14.87419 2.350 1.687 15.000 ,10000 18 .00098 .0157 .125 .0318 ,'00196 .0314 .250 .0638 .0478
1« D. 8 16.76260 16.87575 2.450 1.812 16,000 .10000 20 .00106 .0170 .1.15 ,0344 .0339 .270 .0688 .0516
17 O.D. 8 16.76626 16.87600 2.660 1.900 17,000 .10000 22 .00113 ,0181 .115 .0366 ,00*'^ .0362 .290 .0734 ,0560
11 O.D. 8 17.7am) 17.87600 2.660 2.00O 18.000 .10000 24 .00121 ,0194 .l.W ,0392 .0784 .0588» O.D. 8 Vi.TStUl 19.87031 2.850 J.125 20.000 .10000 26 .00129 ,0206 .Ifi.'i ,0416 .00258

,00274
0413 .330 .0836 .0626

22 O.D. 8 21.72900 21.86662 3.050 2.250 22.000 ,10000 28 .00137 ,0219 ,175 .0442 .0886 ,0664
24 O.D. S 23.71250 23.86094 3.260 2.375 24.000 ,10000 30 .00144 .02.30 .185 .0464 .0932 .0698
2« 0J>. 8 25.70000 25,89625 3.450 2.600 28.000 .10000
M O.D. » 27.06790 77.85156 3.660 2.626 28.000 .10000

/» OJ) 8 29.e7a)j> :£.S46Si7 3.860 2.750 .W.OOO .10000

FIG. 16. PKOFILE SBKTION FOR TABLE REFERENCE

^S?iU*'^^ ^^'^^ '*'' ^^^ OK FTT-nNG. T— NUMBER OF THREADS PER INCH. A — PITCH DIAMETER OF THREAD AT THE END OF
f;^..,^ PITCH DIAMETER OF PIPE AT GAUGING NOTCH. D DEPTH OF THREAD. E - LENGTH OF EFFECTIVE THREAD. G —
OUTSIDE DIAMETER OF PIPE.

THE VALUE OF ANY OF THE TABLE DIMENSIONS CAN BE CONVERTED) TO MILLIMEmERS BY MULTIPLYING THE DESIRED DIMENSION
BY 2S, OR FOB MORE ACCURATE RESULTS. BY 25.4. THUS THE VALUE OF F, FOR A B-INCH PIPE, WOULD BE 5 X 26.4 - 127 MM.

THE NUMBER OF THREADS IN 254 MILLIMETERS CAN BE FOUND BY MULTIPLYING THE THREADS PER INCH BY 10.
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Comment on Machinery Drafting Course, XI
We Believe a Further Talk on Part XI Will Not Be Amiss, as

Some of Our Students Seem to Have Taken It For Granted That
We Pointed Out All the Pitfalls Shown on This Plate

By J. H. MOORE, Associate Editor Canadian Machinery

IN our Feb. 5 issue we published
Part XI of our drawing course. The
text accompanying this plate pointed

out some common pitfalls into which
students might be tempted to fall. Every
pitfall mentioned was referred to on the
plate, that is, every error that was
stated in the text was given in such a
manner that each .student could trace it

to its proper place on the plate.

In order to see if students were fol-

lowing the instructions closely, we left

off other important dimensioms. These
dimensions, while important, could be
traced by steps and stages to what they
should be marked. In other words, the
omission of these figures in no way in-

terfered with the completion of the
plate.

Our chief reason for omitting them
was to demonstrate how easily one
could get into a slipshod method of
dimensioning drawing. We stated in

this text as follows: In concluding this

portion of the course we wish to give
students a little advice. Do not merely
copy the plate. Study it. Figure why
each piece is made the way it is. Study
your projection. Watch all dimensions,
and above all, do not make the same
mistakes on your plate as we hav« on
our.s.

We have done so purposely to point
out the common pitfalls, and thus keep
others out of them. Evidently, some of
our students did not read this paragraph
closely, for we have been told that there
were quite a few errors on the plate.

There were, we will admit—and with
good reason.

For the benefit of others in like dif-

ficulty, we will go over every error on
the plate, so that they can go ahead and
draw up the plate and send it in to us.

Starting at piece No. 1. There is an
an-ow head and Idne which should lead

from the other countersunk hole to the

dimension % drill and c'sk. Three views
are shown where two are sufficient. The
end view (providing this was neces-

sary), has no dotted outline of th-e

countersunk screw holes. Lastly, the
jaws are merely marked ateel, while
they should be marked as to the grade
steel used. Tool .steel, or a high carbon
steel, is usually used for such work.

Piece No. 2 has the following errors:

The method of dimensioning the two
17-32 in. holes is entirely wrong. A
better plan would be to write a nota-
tion 17-32 in. drill, calling attention to

this dimension by means of lines, as

shown at piece No. 1 for the % dirill

and countersunk item.

Piece No. 3 should first be marked
7 .square thd's per inch L. H. The

diameter of the screw should be given,

and the length of the taper pin, a dimen-
sion 9-16 in. sq. in place of the one

shown, and last, but most important of

all, every student should be sure of thedr

overall dimension. Total up the dimen-
sions shciwn on this piece and you will

see that 9 in. is incorrect. This should

be 8 15-16 in. Students may say that

this error should not have been made,

but when they figure that they were
supposed to lay this piece out to scale,

they had an id'Cal opportunity to prove

the 9 in. figure as incorrect. It will be

found a very easy matter to make a

blunder when totalling dimensions, so

that we purposely left this error un-

mentioned in our text, so that readers

might have an opportunity of finding

it out for themselves.

At piece No. 4 there is nothing to

mention except that in the end view

there is no dotted outline of the screw

hole.

Fig. 5 should have a dimension 9-16 in.

square core in place of the one shown.

At Fig. 6 we have made numerous
errors. We have omitted to mention

the size of the tapped holes on the por-

tion of the moving jaw, where the steel

jaw fits. Various students told us that

by scaling this they figured it was to be

% tap. All this scaling, after we stated

"Never take anything for granted—find

might have an opportunity of finding it

out for themselves.

What was to hinder figuring it out

in this manmer? If the steei jaw goes

against this moving jaw, the tapped

holes in the moving jaw will hive to

suit the size of screw that get's through

the steel jaw. As this hole is % in.

drill and countersunk, it naturally fol-

lows that the tap hole will likewise be

% in. diam. Thus, by common seise

deduction we arrive at a definite con-

clusion. Next, we omit to state the

position of these holes, from the top of

the moving jaw. This can easily be ar-

rived at. Look at the steel jaw. Here

we see that it is 1 7-16 in. high, while

the moving jaw is only 1 5-16 in. high.

This means that the steel jaw sticks up

% in. above the moving jaw. As the

dimension is 13-16 in. in one case, and

% in. in the other, on the steel jaw, it

is easily figured that the % in. dimen-

sion is toward the bottom.

From this we can either measure on

the moving jaw as follows: % in. up
from the bottom, or 13-16—%, which is

11-16 in. from the top. We also left

off on this view the fact that square

heads were required. We placed a 1%
in. dimension in place of a 1% in.

dimension. We also left off various ar-

rows and dimension lines, which, no

doubt, students easily discovered. We
also left off on this piece one dimen-

sion, which should be 3% in. centres to

certain % in. tapped holes. Students

will from this find out where we infer,

that is, if they have been following in-

structions closely.

Having touched on these various de-

tails, no doubt students will be better

prepared to go ahead with their plate,

so that we can only emphasize once

more the importance of sending in your

work, as it is the only means we have

of ascertaining how you are progress-

The next plate on this vise will be

published in our issue of Feb. 26.

REPAIR OF A BROKEN DROP HAM-
MER COLUMN BY THE ELEC-

TRIC ARC PROCESS
Large industrial plants, esi)ecially

those connected with metal working, are

realizing more and more every day that

to be equipped to handle all classes of

welding jobs in the most efficient and

economical manner, it is desirable to

have installed both electric arc welding

equipment as well as oxy-acetylene ap-

paratus. Each process has its own par-

ticular field where it may be said to

function more efficiently, and for any

given case of manufacture, repair or

reclamation, that process can be selected

which is best adapted to the work in

hand frcvm the standpoints of quality,

convenience, economy of time or cost of

operation. • .

A recent case in point can be cited in

the plant of a large manufacturer of

forgings in the Chicago distr'ct. One of

the columns of a 6,000-l.h. steam drop

hammer developed a fracture at the in-

side edge of the face of the column and

near the top of the gib which guides the

hammer in its reciprocating motion. The

column was of cast steel and a large

chunk of the metal had simply "jumped

off" from the face af the column as ex-

pressed by the foreman. The hammer

was not entirely out of commission, but

was not being operated at its maximum
capacity 'because of the possibility of

inche? across and the depth of the frac-

ture was 3% inches.

The Black and Decker Mfg. Co., of

Baltimore, Md., have just issued a

handsome catalogue, which covers

very thoroughly their line of

electric air compressors, portable elec-

tric drills, -and electric valve grinders.

To anyone interested in these lines a

copy of this catalogue should prove well

worth while, and can be secured for tSie

asking.
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Bill Blithers Almost Becomes a Chief Engineer?

This Little Tale is the First of a Series on the Adventures of Bill

in Search of a Higher Education. Although He is Not Successful

in This Story, We Still Have Hopes That He Will Succeed

p. O. Box 23,

Ruebenville

To the

\'ERYBEST CORRESPONDENCE SCHOOL,
Educativetown, Add.

To Whom it May Concern
Deer Sir:

Having notised your ad in the paper as how you can make a

common hunkie into a chief engineer, I wish to tell you I

want to be one of those as soon as possible. I am sending in

the envelope, the little coopon which you have in your ad,

and have marked an X at the place and job I want to be in.

Please tell me how much this is going to cost me and how long

it will be before I can be a chief.

I am also sending you the picture that first made me think

as ow I'd like to be a chief. The picture in the first part,

looks just like me, and I work on sewers just as this fellow is

doing. I want to be like the other part of the picture, but
without the cigar, as my wife don't let me smoke.

Will I have to study hard, or will I be able to read your
lessons without much trouble, and what wage will I get in a
job you show in the last part of your picture, for you don't

say in your ad.

Please answer quick, telling me all particulars, for I've got
awful discontented since reading your ad, and seeing what I

should have been. With best regards.

Yours,

BILL BLITHERS.

You know Mr. Blithers there are so many so-called schools,

who claim to be ten day wonders, that one, is apt to become
confused in trying to separate the bad from the good. In

your case, however, I see your keen judgment has stood you
in good stead, for you have written to not only one of the best,

but the best school in the entire country. As our name implies

we are the Verybest correspondence school.

You have marked your coupon absolutely correctly and al-

though at present your employment may be of the humble
order, there is no reason why before long you cannot even excel

the type of gentleman we portrayed in our picture No. 2.

It is a pleasure to know that these two pictures impressed you,,

and it was particularly noteworthy that the individual in

picture No. 1, looked somewhat like yourself. This point

alone proves that you are the very person who should take up
our course, as our pictures were drawn from life, and from an
actual example of phenomenal rise in life.

Regarding your question if our lessons are difficult. This

is only a natural question, and one which we feel sure we can
answer satisfactorily. Your lessons will be far from difficult,

for we have simplified each lesson until it has become mere-
routine.

I enclose a form which you can fill out and send to me by
return mail. Kindly see that you send this form properly filled

out by the very next mail, as I am arranging to have your first

lesson sent to you as soon as I receive the form.

Now, Mr. Blithers, regarding the price of our course, does
not this seem to y u a trivial matter, when your future is at

stake? We do not as a rule tali price, for one is apt to think the-

\
(
NONO SIR 1 I WILL WOT

1 ACCEPT TM/\T CoNTHf^CX)
\ At any ffKKE '.

BILL COULDN'T HEL/P BUT SEE A FAMILIAR SIGHT IN Tms
PICTURE— No. 1

THIS IS PICTURE NO. 2, WHICH SET THE FIRES OF AMBITION
BURNING IN HIS HEART

To WILLIAM BLITHERS, ESQ.,
Ruebenville, III.

My dear Mr. Blithers,

To say we were pleased to receive your recent letter of the
18th is to put it mildly.

We can immediately see that you are fired by that noble
spark called ambition, which, once it sets in to work (as it has
in your ca«e), means success. SUCCESS is the way we should
like to write it. May the writer be allowed to get away from
the we standpoint, and talk to you rather like a friend than a
stranger, for after reading your splendid letter I feel more like
a friend than anything else, so for the balance of my letter, it
will be the I, rather than the we, that shall speak.

First I was pleased to see you had carefully read our advertise-
ment. This is a good sign, and denotes caution on your part

amount a trifle high at first glance, but we find that by allowing
the student to first fill out the form and sending along his first

fee of $5.00 we have, unknown to him, started him on the road
to success. However, since you have asked the question I

might say that you place a $5.00 bill with the enclosed form and
receive your first lesson at once. Then once a month let us
ha e another $5.00 until the course has been paid. These
paymvnts will onl go on for a matter of 10 months, which you
must admit is not Lng.
Awaiting your form, and the $5.00,
I am.

Your well-wisher,

I WANT YOUR MONEY.
P. S. Do not forget to mail the $5.00 with the form, for-

otherwise I could not hurry through your first lesson..



February 19, 1920 ;anadian machinery 201

P. O. Box 23,

Ruebenville.

To the

VERYBEST CORRESPONDENCE SCHOOL,
Educativetown, Add.

Mr. Want Your Movey,
I beg to inform you that I received your letter, and I am

sorry but will not be abel to join your school.

Yours regretfully,

BILL BLITHERS.

Educativetown.

WILLIAM BLITHERS, ESQ.,
Ruebenville, 111.

Dear Sir:

I cannot understand your recent letter. Do you think the

prices too high? I believe that you were backward at telling

me this, so I have tried hard to get you some personal and
special consideration, and have at last succeeded in so doing.

Instead of $50.00 the regular price of our course we will

offer you for 5 days only, a special reduction for cash, and believe

me, Mr. Blithers, this is a wonderful opportunity.

Whatever you do, don't delay, but accept this splendid

offer. In place of $50.00 we offer you this complete course in

its entirety for not $40—not $30, but for half the real price,

namely $25.00.

Act quickly before it is too late. Send in your money at once.

I am.
Sincerely yours,

I WANT YOUR MONEY

Educativetown.
WILLIAM BLITHERS, ESQ.

Ruebenville, 111.

Dear Sir,

I am surprised at your silence, and your not accepting our
generous offer.

Surely you were serious in your ambitions. If I didn't

believe so I wouldn't bother writing further, but as I have
good news for you I felt that I should write at once. After
considerable trouble I have arranged for a space of 2 days only
to let you have our course for $10.00. Imagine, $10.00 in

place of $50.00. You can hardly fail to see the wonderful
offer this is, so I expect to see your enrollment in the next mail.

Very truly yours,

I WANT YOUR MONEY.

P. O. Box 23,

Ruebenville.
To the

VERYBEST CORRESPONDENCE SCHOOL,
Educativetown, Add.

Dear Sir:

This isn't Bill Blithers speaking, but a better person than he

—

this is his wife.

Keep your course, and its special offers. My Bill started
work on sewers, and knows sewers off by heart. Why—he
couldn't live without the smell of a sewer, so why tempt him
away from it.

Besides, I don't think your blamed school is any good no how,
$50.00 to $10.00. Bah.
Can I sell eggs that cost me 50c a dozen for 25c. No, I

sell them for $1.00, so I guess according to these figures your
course is worth about 25c. Even at that figure I wouldn't
let Bill start it. He should by rights be a toolmaker or some-
thing like that, although in a way I still think he should still

stick to sewers.

Believing this letter will be the last one,

I am,
BILL'S WIFE.

Editor's Note—It was the last one on the above subject so

she got her wish, to a certain extent, but Bill is not done for

yet, by any means, and will be heard from at a later date in an
entirely new role.

Grinding Wheels and their Various Duties*
By JOSEPH HORNER

MACHINISTS have travelled far
since the early precision grinding
machines were designed. At

that time, and for a long subsequent
period, there was only one material used
for grinding wheels—the natural emery,
-and the term "emery wheel" exactly de-

noted its composition. Variations could
be made in grain, and in grade, but no
difference in the hardness of the grains.

Further, the natural product was al-

ways impure, being contaminated with
earthy matters that do not cut—oxide
of iron and other substances. Naxos
•emery contains only about 63 per cent,

of crystalline alumina. Corundum is a
natural abrasive of which emery is a
less pure variety. It occurs in two other
forms of which the commercial kind is

translucent. It is, next to the diamond,
the hardest known mineral. It is also

contaminated, but not to the same ex-

tent as emery. These are the only two
substances which were used for grinding
"wheels before the possibilities of the
electric furnace became realized. Since

that era, the natural products have al-

most ceased to be employed for any work
of high precision, having been displaced

"by the numerous artificial products of

• Frt>m Hardware Trade Journal

some form of furnace in which the work
is either of a purifying, or of a synthetic

—a building-up character. The story is

almost like one of the romances of

manufacture, since some very unpromis-
ing substances, coke and sand, are trans-

muted at temperatures far above that of

molten steel, into abrasives only second

to the diamond in hardness. These pro-

ducts are denoted by various trade

names which alone reveal nothing. The
result is that grinding wheels are now
standardized, not alone in grain and
grade, but also in regard to their cutting

properties, which was never the case

with the old emery wheels. The charac-

teristics of a wheel are repeated pre-

cisely in all others of the same name and
description. The value of this certainty

in highly repetitive grinding practice

need not be emphasized. No single firm
now has a monopoly of grinding wheel

manufacture. There are many in the

market, some of whom have specialties

of value prepared under their own
methods.

What is Corundum?

Corundum—the purer emery—is a

product of the electric furnace, but not

in the same sense that the artificial

abrasives are. The aluminum oxide is

simply crystallized by the intense heat
instead of naturally, and the product is

not contaminated by foreign matters as
the natural corundum is. The trade
name of this is "o.xaluma." With this

exception all the products of the electric

furnaces arc prepared artificially by
synthesis.

The first of these, was carborundum,
prepared at Niagara by power obtained
from the falls. Coke and sand are the
ingredients used. The first supplies the
carbon, the second silicon, so that the
product is a carbide of silicon. The dia-
mond alone exceeds it in hardness. Saw-
dust is added in the furnace, but only to
render the mixture porous enough to
permit of the escape of the gases. A
resistance core of carbon rods is inserted
in the furnace, connected with the power
cables, and a temperature of about
7,000 deg. Fahr. is maintained for some-
thing like thirty-six hours, after which
the crystals produced are removed.
Crushing, washing, and sorting the
grains into the different sizes required
follows.

Another carbide of silicon is that
termed "Crystolin." prepared from coke,
sand, sawdust, and salt. The method of
production is different from the other.
A core of small coke is raised to a tern-
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perature of 3,S00 <\eg. to 4,500 deg.

Fahr. by a current of 12,000 volts, which

produces a chemical reaction without

fusion. This material also is only second

to the diamond in hardness.

Alundum is an artificial abi-asive of

a different class, being an oxide of

alumina, resembling therefore in that re-

spect the natural emery. It is prepared

from the soft mineral earth, bauxite,

which is the purest form of alumium
oxide found in nature. It is first cal-

cined at a red heat to drive off moisture,

and is then fused between electrodes until

a mass of alundum of several tons

weight is produced. This is broken up,

pulverized, and sorted for grain.

Aloxite is also prepared from bauxite,

and is hard and sharp, and suitable for

grinding materials of high tensile

strength. The bauxite is calcined to re-

move moisture, is then mixed with coke

and placed in the electric furnace. The
proportion of coke is adjusted to re-

move the oxides of silicon and of iron

present, but to leave the alumina un-

reduced. The charge is fused between
vertical carbon electrodes at about 4,000

deg. Fah. A mass of several tons weight
is produced, which is broken, crushed,

and graded for size.

These are the best known of the arti-

ficial abrasives, but there are others, and
the number grows. The aspect which
interests us is that materials are now
exactly correlated to the work that they
have to perform, which is not the case
when emery alone is available. The point

is that wheels are prepared suitably for

the materials on which they have to

operate. Materials of high tensile

strength, as the steels, require wheels of

a different character from the softer

brasses, the bronzes, and the cast iron.

That is the first fact. The second is that
apart from the materials used, the size

of the grains, and the character of the
bond or matrix which unites them has
to be selected to suit the harder or softer

nature of the materials operated on.

Broadly, hard materials require wheels
from which the grains are torn away
quickly, more than the softer materials
do. But only broadly, since the ques-
tion of clogging arises in some soft mat-i

erials, as brass, for which soft wheels
are required. In general, materials of
high tensile strength—the steels—re-

quire abrasive wheels of an alumina
oxide abrasive, those of low tensile

strength—cast iron, the brasses and
bronzes—wheels made of carbide of sili-

con.

An Important Point |

The point to bear in mind always is

that a grinding wheel is in effect an as-
semblage of millions of cutting points
which, as they become dulled, must be
torn away from the matrix, exposing
fresh sharp grains for the work. The
sparks thrown off from work that is

being truly cut, and not rubbed, show
under the microscope as veritable chips,
not easily, unless care be taken to select

a proper wheel, and to run it and the
work at a speed suitable.

It has been stated that a wheel 24
inches in diameter, with 4-inch face.

presents approximately 1,086,171,000 cut-

ting points per minute to the work. The
laws which govern the action of these

multiple tools are as precise and in-

exorable as those which concern the

more obvious cutting tools in the lathes,

planers, milling machines. The great

difference is that the first are thrown

out and discarded after brief service, the

second are resharpened.

This is the explanation of the bonds

used, denoted by the term "grade"

—

that is, the materials employed to hold

the grains securely just as long as they

retain their cutting efficiency— their

keenness of points—but not a moment
longer. It is a nice problem, not easy of

solution apart from experience, but in-

formation on which manufacturers are

ready to supply. From this aspect

wheels are hard, soft, or medium. A
hard wheel does not signify anything

concerning the character of the abrasive

itself, but denotes the tenacity, the hold-

ing power, of the bond. The soft wheel

may contain the same abrasive, but the

bond does not hold so tightly, but per-

mits the grains to become torn out more
quickly than the hard wheel does.

This is entirely distinct from the ques-

tion of the size of grains, which vary

in degrees of coarseness, determined by
the passing of the grains through sieves

of various meshes, ranging generally

from 24 to 60 per lineal inch. In the

majority of instances the grains in a

wheel are uniform in size. But com-
bination wheels contain grains of dif-

ferent sizes, the object sought being to

avoid changing wheels for roughing and
finishing, the combination of grains of

different sizes in one wheel permitting of

employing the same wheel for roughing

and finishing.

The Classes of Bonds Used

Different classes of bonds are used for

groups of wheels employed for different

classes of operations. There are the

vitrified, that most widely used, the sili-

cate, and the elastic, and vulcanite

wheels for special work only, for which

the wheels must be very thin.

The process in widest use is the vitri-

fied, in which the wheels are burned in

order to partly melt the bond that holds

the grains. These wheels are porous

and free cutting, and the bond is nearly

as hard as the abrasive. But large wheels

made thus are liable to crack, and the

control of the burning process is difficult,

"they are of a reddish color, and ring

when they are tapped. The bond used is

a clay—generally a pure grade of kao-

lin. It is mixed with the abrasive to the

consistency of thick paint, and poured

into moulds. When very hard wheels

are required, they are made in moulds

under hydraulic pressure. Moulds are

larger than finished wheels to allow for

shrinkage in drying. They are burned

in a kiln when packed in fireclay saggers,

the kiln being luted during the burning,

which is continued during from three to

five days, followed by slow cooling for a

week. Silicate of soda is the bond used

in the silicate process. The mixture,

with the abrasive, is tamped in moulds

by hand, and baked in ovens at a tem-

perature very much lower than that re-

quired for the vitrified process. These

wheels are excellent for wet grinding,

but are not so free cutting as the harder

grades of vitrified wheels of the same
grades are. They are of a light gray

color.

The very thin wheels are bonded with

shellac—elastic wheels, or with vulcan-

ized rubber—vulcanite wheels, both be-

ing baked at a low temperature. They

are very hard and tough, but do not per-

mit of so fast grinding as the others do.

They are used for saw gumming, for

sharpening milling cutters and severing

stock. They will run in water, but oil

or caustic soda damage them. They are

porous.

The grain of wheels—the degree of

fineness or coarseness of the grains to

linear inch—is indicated by numbers.

The grades—the degree of hardness or

softness of the bond—are indicated by

letters. The lists of different manufac-
turers differ here, so that those of one

maker do not afford exact comparison

with those of another.

Since there are so many differences in

materials, not only taking note of that

which divides materials of high tensile

strength from those which are of low

strength, but also in alloys and mixtures

of the same designation, the necessity

for a wide selection of wheels is ap-

parent. The steels include scores of

combinations of a few elements in varied

proportions. The brasses, the bronzes,

the aluminium alloys, each include many
differences.

And when the wheels most suitable for

any single group or specimen are select-

ed the ultimate end is not achieved. The
relations of the wheels and the work, the

speeds and the question of lubrication,

entail variations in the wheels selected.

Contact Between Wheel and Work

The principal problem here is that con-

cerned with the area of contact between
the wheel and the work. Obviously there

is little in common between grinding cy-

lindrical pieces of small diameter with

the edge of a wheel and grinding plane

surfaces with the face of a large disc

wheel. In the first case the arc of con-

tact is little more than a mere line, in

the second the area of contact will often

amount to several superficial inches. In

the first the grains will fall away direct-

ly they are released from their bond.

In the second they will remain entangled

between the wheel and the face of the

work. The result is that the work will

become heated up and will warp. In

general, therefore, the larger the area

in contact, the softer should be the grade

of the wheel, and the larger the volume

of lubrication to drive out the grains re-

leased. Strictly the term lubricant is

not correct. The liquid is used solely

for cooling, and for washing away the

swarf. Enormous volumes are used in

present-day practice in order to pre-

vent risk of distortion of the work.

It follows that with small and moderate

increases in the areas of contact, wheels

of softer grades must be used. Since a

cylindrical piece of work of large dia-

meter offers a large arc of contact to
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the wheel than one of small Jianietcr

does, a wheel a grade of two softer Is

desirable. So, in grinding bored holes,

the arc of contact is much larger than

when doing outside work, and again a

softer wheel is wanted, and generally a

larger volume of cooling liquid. Again,
surface grinding with the edge of a
wheel presents a larger are? than cylin-
drical work does. And so we come to
the most severe work of all, that of
plane surfaces with the face of a disc

wheel. And the wider the work the
softer should be the wheel.

The man who aspires to operate pre-

cision grinders has much to learn, and
he is always learning and gathering rich

stores of experience.

Three Clamp Devices of Uncommon Design
By F. SCRIBER

TO hold a forked lever while

drilling holes from both sides

without springing the same is

often something of a problem, and it is

thought that the devices illustrated with

this article will be of more than ordin-

ary interest to anyone who has ever

been up against this proposition.

The drawings show sections of jigs

with reference to the forked end method
of locating without regard to the shape

of the other end of the work and re-

ferring to Fig. 1 this shows an arrange-

ment by means of which the lever is

located and the thrust of drilling from
both directions is taken. To accomplish

this the plate A made part of the stud

B has two eccentric radius cut on it at

R, thus, as the portion B is a snug run-

ning fit in the body of the jig C, turn-

ing this in the direction of the arrow,

causes the inner bosses of the forked

lever to be gripped equal distance from
the centre and with the other end suit-

ably located in both directions this de-

vice, in addition to locating the forked

end of the work, takes the thrust of

drilling, which is done from both sides

of the jig, using bushings D and E for

guiding the drills. The nut F, with

washer, is used to clamp this eccentric

aiTangement when tight between the

fork, while pin G acts as a handle to

turn the same.
Fig. 2 shows a device somewhat sim-

ilar to the foregoing, except that it is

used only to take the thrust of drilling

from both sides through the bushings A
and B, other means at the opposite end
doing aU of the locating, and for this

purpose the eccentric plate C has an
elongated slot cut lengthwise of it, the

method of operation being as follows:

The plate C is turned until it grips

the fork, the plate being free to slide,

it is then clamped by bolt D, using nut

and washer E, while the pin F, working
in an elongated slot, prevents the bolt

from turning while nut is tightened.

A plug method of locating and clamp-

ing is shown by Fig. 3, the function at

this time being to locate from a finished

hole and clamp with the same motion

of a stud. Referring to the drawing, the

work rests on the pin A in the body
of the fixture. The stud B has the end

turned down to fit the hole of the work,

while a plate C and pin D for turning

the stud completes this arrangement.

The stud B is put in place in the man-
ner shown, the flat X being made to slip

by the plate C; this plate is bevelled on
the side to conform to the cam surface
on the plug and by turning the plug
under the plate in the manner shown the
work is clamped and located at the same
time.

These clamping methods are quick
acting, sure in operation and very effici-

ent for the purpose illustrated.

erator and transformer. Furthermore,
in the absence of a transformer the gen-
erator windings are exposed to the direct

action of surges originating in the line.

The extending use of arc welding
makes it desirable that the constituents
of a weld should be better controlled.

Refractory tubes and asbestos coatings
have been suggested, but the author of

FIG. 1

FIG 2

FIG.. 3

The reason for limiting the voltage for

which alternators are built is that after

about 20,000 volts, the weight of the

generator increases rapidly and the cost

soon becomes greater than the combined

cost of an equivalent lower voltage gen-

an article in the ''Electric Journal" is of

opinion that better possibilities are of-

fered by the development of an electrode

which generates during operation, an at-

mosphere of inert, permanent gases en-

veloping the arc.
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WHAT OUR READERS
THINK AND DO

STILL ANOTHER ANSWER TO H. H. J.

By D. A. H.

THEKE f.re tv/o sides to every prob-

lem, oven to H. H. J.'s, and those

who had commented on his view-

point have most certainly not taken the

trouble to Inform themselves of the other

side, or whether one existed. Without

havinK had experience with the great

industries, whose earnings are large

through systematic production, and who
are in a position to enlist the necessary

capital to make that kind of production

possible, the writer wll touch upon the

other side of the problem from the

standpoint of the sm.aller employer and
his executives—plants that employ any-

where from five to two hundreo men.

I^t it be said first that a majority of

men—workmen and employers alike

—

are fair and reasonable when problems
are taken up separately. I say separate-

ly because that is the only fair way to

treat problems of this nature; the union
idea is all right up to a certain point

but when it compels an employer to pay
as much for a poor man's work as for

a smart man's, this is where the unfair-

ness begins, and every intelligent man
in every union will concede this.

"Little George," as we called him, was
a bright lad and quick, but he was care-

Itsa, and so, naturally, he spoiled many
a job just when that job was needed
worst. He wanted to be moved to the

big universal miller, and the foreman
had promised that he would do so if he,

George, would apply himself more dili-

gently to his work. The man on the uni-

versal left and the foreman put Jim on
Ihfc job simply because the work from
Ihat miller was pivot work for thn room,
and Jim, though comparatively young,
was of the faithful plodder class. Little

George had no real kick and he knew it,

but instead of taking it up directly he
agitated the matter at noon hours, work-
ing up sympathy, and a delegation bead-
ed by a rather mouthy fellow, also of
the cureless kind, took the matter over
the foreman's head to the boss. The
latter, knowing how matters stood, fired

the mouthy one, and the rest of the
boys, feeling very sheepish, slipped back
to their machines muttering something
about "George can do his own dirty work
another time."

As has been said, most men are fair,

even employers. The writer went to
work one time for "Old Man Fellows,"
who, during his years of experience, has

had hundreds of employees working for

him. Many and many a time I have

heard him called "the meanest man in

Gorhem," and it was with a little feeling

of uneasiness that I went to work. But
our relations were always of the

pleasantest, probably because I had

made up my mind to do things his way
to the best of my ability, and he never

exhibited anything meaner than a sharp-

ness of speech when an especially poor

meal affected his stomach.

When I went to work at the trade, ap-

prentices were paid $3 a week for the

first year. That was in 1899. Machinists

received $2 a day (I really think wages
have kept pace with prices since then).

Most shops were dark and dirty, all

worked from 7 until 6. One of the re-

cruits came from the country; he paid

his $3 for his board and did his washing
himself Sundays; when he got a dollar

more a week he took a correspondence

course, and to-day he is a successful,

prosperous engineer.

At that time apprentices in the rail-

road shop were put upon the bolt cutter

job for a whole year, and in other shops

they swept floors and did odd jobs. The
second year was lathe work, and the

third planer and vise. Sometimes a

bright boy would get a chance to do

drafting or to help one of the machin-
ists on an engine job. Men trained in

such a school do not have an excess of

patience with present-day workmen, who
are so touchy you cannot correct them
or they leave, who work amid pleasant

surroundings, get big money for short

hours, and have so many things done for

them in the way of better conditions and
chances for learning and advancement.
Apparently the modern man lacks

stamina.

But put the same man in an em-
ployer's position or that of an executive
and note the change. If iie has been a
draftsman and had a few hours each
week when he merely had to "be there"
and could roam the shop and office at
will, you will find him checking each
man with a stop-watch. If he has beon
a machinist and has stai-ted a little

business of his own, he buys his tools

from a Jewish vendor, even though he
used to complain loudly about the "junk
heaps they call machines" that he ran
in his ex-employer's shop.

All similar businesses are in the same

position regarding high prices than the

individual is. There is a limit to what
£; concern can pay its men. Shops ar&
forced at times to cut prices to get cer-

tain business because the customer may
be one that cannot be lost by holding^

out. Competition is just as keen to-day

as it ever was in numerous lines. Irt

order to get a customer's work a firm
must often take jobs that prove un-
profitable as well as those that do pay.

It is for these reasons that men have
to be kept on certain jobs longer than
they themselves think is just. Often
they hold themselves back; Jimmy want-
ed to get on the planers, .ind his superior

told him he would give him "a show" as
often as the opportunity came, which he
thought should be two days a week if

the lathe work came out all right, but
Jimmy didn't like this and so he sulked

and rubbered, and his net result was
four days' work in six days, and he didn't

get any chance at all, besides forming a.

habit that is always hard to break.

Then there is the case of Bob Wilbur,

v/ho was assistant to the foreman, and
whose case was typical. He developed
a lazy streak, took to dropping to a seat

on the slightest pretext, and engaging
one of the others in a conversation

—

result, two men's time lost Like many^
others, when the shoe pinched he re-

sented being corrected and would tell

on the street of how a man was hounded
at Coleman's shop, and being an intelli-

gent, attractive fellow, his listeners be-

lieved it all. But when the plumber
came to fix the pipe in the cellar, and
Bob's wife sat on the step exchanging-

bits of gossip, which she afterwards
served with the evening meal, did Bob-

take kindly to that sort of conversation?
No, he hiked to the plumber's establish-

ment and gave the owner a dressing

down for charging him 90 cents for an-

hour spent in conversation.

And I recall Charlie and Ben who
worked for me at the same time. Both
wanted more money as their labors

turned out less work, and both were
strong around town on that line of talk

about the low wages the shop paid.

Charlie always quarrelled at home; he'

married to escape that and lived a cat-

and-dog life with his wife; his domestic-

troubles were ever with him, his lips

would pantomime evening blessings for

his wife, and his arms would raise in

threat—all this while his lathe was mer-
rily running with a cut a thirty-second

deep. We really felt sorry for him and
retained him, though we didn't get more-

tiian actual wages out of his labors.
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And Ben, he was building a house,

working so hard wheeling dirt night and
morning that he could hardly stand up
during the day; naturally his production

dropped way down, and the influence of

a lagging man did not spur the men near

him.
We heal a great deal about a plant

not paying its own trained men as much
after they have served an apprentice-

ship as they pay to open market labor.

There is one good reason. It costs a

substantial sum to teach a trade, and
certainly every one is entitled to a re-

turn on an investment. The General
Electric Co. has as modem a system of

cost finding as could be devised, and they

place the cost of training a machinist

at $1,200. Tiie Philadelphia Street Rail-

way system is the best manp.ged in the

U. S., and they have computed the ex-

pense of breaking in a motorm.an as

$250! Included in training costs are

such items as spoiled v/ork, instruction

expenses, accidents, abnormal wear and
tear on machinery, insurance, delayed

work, loss of earnings from machinery
used in instruction.

A young man dropped in the office one
day and asked for a job as apprentice.

He was working in the shop of a large

corporation in another part of the city,

and while he waited we callert up that

i-hop and asked about him; they said he
had worked four years as a drill press

hand and that they liked him, but they
would not consider it an unfriendly act

if we took him. We needed lielp and put
him to work; frank, intelligent, gooc'-

natured, he had all the qualities that go
to make one popular, and he seemed able

to do plenty of good work of whatever
kind was put on. But after a while we
found that he was too good-natured, too

ready to "Hello Bill" every workman
that passed, too anxious to watch the

cut on a neighboring machine to the

detriment of his own. We found that

after four years on a drill press he could

not drill and hole to a layout (or rather

would not force himself to do it), and
we comprehended why the other shop
had never advanced him. Eventually he

was discharged, and most of the boys
in our shop were sure an injustice had
been done.

Turn an employee—even the most tur-

bulent one—into an employer, and he

immediately sees the other side of these

questions for the first time. Employers
are partly to blame for this condition

for they r.".rely think it worth while to

explain or to present any of the busi-

ness end to workers.

One of our men had an opportunity to

buy a one-m.an repair shop that had been
offered as a good investment. He came
to me for an opinion, said there was
steady v/ork at 7.5 cents an hour the year

around, and he was only getting 38 cents

where he was, making the proposition

look very good, besides enabling him to

be his own boss. He knew his trade

well and I told him that he ought to

succeed but that be must consider cer-

tain items of expense that would cut

down his profits. These I jotted dovim

offhand as: Insurance, waste and oils,

factory requirements, rent, light, heat,

power, repairs, bad debts, small tools

and belting. And I mentioned the cer-
tain amount of bookkeeping, the capital
and interest tied up, and the necessity
for setting aside a fixed sum for re-

placements. A week later he came in

and said he had given up the idea of
"being his own boss" and sharing in the
losses.

There are not the chances for advance-
ment in some plants that there are in

others, and the same is true of wages.
But money alone is not everything.
Good treatment and opportunities to
learn something besides routine opera-
tions count for a great deal, and in the
end a man may be just as well off.

The nursed grievance may disappear
with an exchange of ideas. Before har-
boring a grievance every one should
make a fair and impartial analysis to

see if the grievance is not a weakness or

a fault with one's own self. No matter
how low the wage, the employer always
pays it and pays it in genuine money,
not counterfeit—but is the time always
genuine; is there not a forty-minute
hour passed off for a sixty? Will the

promised quality of work be turned out

a month after the advance has been
granted, or will we drop back to the old,

easy rate? Yes, there are two sides to

every question, and each will bear pre-

sentation.

SWINGING TOOL FOR RECESSING
AND SIMILAR OPERATION

By F. Scriber

A swinging tool that is a con-
venient auxiliary for a hand tur-

ret lathe is shown by Fig. 1 of the

accompanying illustrations, while a
group of cutters used in this tool are

shown by Fig. 2.

Its construction can best be explained
by referring to a practical working ex-

ample, and Fig. 1 shows at the left of

the tool proper a section of a part which
has a double recess cut into it, this be-

ing indicated at X. The shank A is grip-

ped in the turret of the lathe in the

usual manner, it having a flange B forg-

ed on it to which is attached the swing-
ing block C. This block is mounted on a
stud D, a bushing being used in the

swinging part, also nut and washer to

keep it in place. At E a pin is located

and an elongated clearance slot is cut

into the swing part to clear this stud,

while two screws P with check nuts on
them limit the movements of this part,

which is operated radially by the opera-
tor pushing over handle H, a spring at-

tached to pins G being used to pull the
tool back into central position. A split

bushing J with binding screw K for
clamping the cutters in position com-
pletes this tool, it being obvious that
split bushings having different sizes of
holes can be used for gripping dift'erent

cutters.

In operation the turret with tool is fed
till the cutter is the correct depth in the
work and the recessing is done by push-

ffecessen^ Tool

C/!3mferi/7^ Too 2.

3^^
1

1

A^/c/dn^ Too/.

FIG. 2. DIFFERENT TYPES OF TOOLS

ing handle H, thus forcing the cutter L
into the work the required depth, which
is governed by screw F, thereby the work
is machined to the shape of the cutter.

Referring to Fig. 2, the upper views
show a plain necking tool or cutter such
as is used for recessing back of a thread.

The views at the centre show a type of

chamfering tool for breaking comers,
centering, etc., while the lower views
show a pin cutter and bar used for cut-

ting internal oil rings by the same
method.
When' it is desired to use this holder

for boring, screws F are adjusted until

the whole arrangement is prevented from
swinging by having both screws come in

contact with pin E.

^^^^BC5B
GENERAL VIEW OF THE RECESSING TOOL
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DEVELOPMENTS IN
SHOP EQUIPMENT

WAHLSTROM TAPPING ATTACH-
MENT

The Wahlstrom Tool Co., 5020 Second

Ave., Brooklyn, New York, have placed

on the market their automatic tapping

attachment as illustrated.

This attachment imitates hand tap-

ping but is at least ten times fastei,

and handles all sizes cf taps up to Vs in.

The hand-tapping movement is obtained

by means of stsel gears so arranged as

to provide an oscillating movement, the

backward movement clearing the chips,

thus savinj.- the taps.

GENERAL VIEW OF THE TAPPING- ATTACH-
MENT

The forward movement being greater

than the backward movement advances

the tap, while the return movement is

continuous and works at an increased

speed. With this attachment there is

no danger of stripping the thread.

No springs are used, the movement
being absolutely mechanical. Tlie taps

from the smallest to largest size are

driven positively, without any adjust-

ment being necessary.

If tapping cast iron or soft material,

you can, by turning a knob on the attach-

ment, make the movement continuous in

place of oscillating.

All parts are of steel, hardened and
ground throughout. There is nothing to
get out of order, and every part is care-
fully machined to place. This device is

handled by the Aikenhead Hardware
Ltd., 17, 21 Temperance Street, Toronto,
Canada.

MORRIS RADIAL DRILL
The Morris Machine Tool Co., Cincin-

nati, Ohio, have placed on the .narket

what is known as their line of Morris

2% ft., 3 ft., and 3Vi ft. radial drills.

These machines have certain distinctive
'

features as follows:

At Fig. ] and 2 is illustrated the front

and rear view of head, which is heavily

constructed and, at the same time, ex-

actly balanced on the ways of the arm,
permitting it to travel freely. An extra

wide tapered gib is provided to take up
wear. The head is moved along the arm
by means of a rack and pinion, reduction

gears and a handwheel on the left-hand

Fid" at the lower part of the head. This

places it in reach of the operator when
the arm is in its highest position. The
head is clamped by two screws operated

by one handle against the gib. One of

the principal features is the helical

spindle gears.

The angle of the teeth is enough to

have more than one tooth meshing at one
time and to avoid end thrust. The result

is a constant power factor at the cutting

point of the tool, eliminating the slight

chatter effect usual with spur gears. It

also means a more quiet drive and a

stronger gear. Otlier features are, the

enclosed spindle and sleeve, enclosed

gears, tapping attachment gears and re-

versing clutch running continually in a

bath of oil, and the graduated depth

gauge, which trips the spindle feed at

the desired depth. The column is made
of semi-steel and is ground true to size.

It is supported by both a large ball-bear-

ing and roller-bearing in the stump,
where it is rigidly clamped. This con-

struction permits the arm to swing with
exceptional ease, and when clamped is

as rigid as a radial column and stump
can be constriicted. Both column and
stump are extra heavy, insuring this

rigidity. The base on these machines is

so constructed that the speed box, cone
pulley or variable speed motor drives are

interchangeable.

The arm is designed to properly resist

torsional and lifting strains. It slides

on the column, having a long bearing,
and can be clamped in any position by
one lever convenient to the operator. The
ways are wide, giving the head a gener-
ous bearing to slide on. The arm is rais-

ed and lowered by power through the
lever at the top of the column.
The back gears are mounted in a fully-

enclosed bracket directly in back of the
head. All gears are of steel and the

sliding engaging gears and clutches are

of three and one-half per cent, nickel

steel, heat-treated and hardened.
Through these gears two speeds are ob-

tained by a lever on tlie left-hand side

of the head, convenient to the operator.

Reversing gears and friction clutches are
mounted in the same bracket, fully en-

closed and run in oil. Lever controlling

the reversing or tapping attachment is

at the lower right-hand side of head,

within easy reach of the operator.

The spindle is a hammered forging of

high carbon steel ground true to size.

Thrust is taken care of by a ball thrust

bearing.

FIG. FRONT VIEW OF HEAD

The feed box is a unit mounted on the

head. Feed gears are fully enclosed and
rv.n in heavy oil. Four feeds are obtain-

ed and are marked on a dial in

thousandths advance per revolution of

spindle. Feed can he automatically trip-

ped at any depth within the traverse of

the spindle.

The gears are made of steel, except

the large spindle gear which is made of

semi-steel. Spni' gears are bobbed and
bevel gears are generated theoretically

correct on a gear shaper.

The speed box is mounted on the base.

Gears are fullv enclosed and run in a
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light grease or heavy oil. Six speeds

are secured, three through the vertical

lever on the top of the box. This lever

controls the double friction clutch on the

Friction clutches in speed box and
tapping attachment are of the expanding
ring type. Rings are ground in an ex-
panded position insuring true contact
wfiPH thrown in. They are of large dia-
meter and wide face and capable of a
pulling power considerably greater than
the capacity of the machine.

The bearings throughout are of bronze,
arranged with oil chan;ber, the oil being
drawn into the bearing by a felt wiper.

Motor drive can be arranged if desir-
ed.

FIG. 2. REAR VIEW OF HEAD

pulley shaft, and when in neutral posi-

tion Stops every revolving part except

the pulley shaft.

AUTOMATIC SAW GRINDER
The Wardell Manufacturing Co., of

Cleveland, Ohio, have now placed on the
market their mjdel E automatic metal
cutting circular saw grinder. This ma-
chine is claimed to be the only one that
will resharpen all screw-slotting, slit-

ting, and cold saws from 1% in. to 18

in. diameter, with teeth from 36 to the

inch up to 2 inches from point to point.

It seems a general rule that saws are

carelessly thrown away when dull, but
with the machine shown the saws can

be sharpened indefinitely.

Saws are resharpened at a speed of

45 teeth per minute. The machine is

full automatic, and once started needs

no further attenti m. A scaled slotted

eccentric permits of quick adjustment

OENEKAL VIEW OF THE SAW GMNDEiR.

of the feed, and a double pawl positive

feed movement gives a continuous feed

of the saw, even where teeth are broken
out.

TRADE OPPORTUNITY IN CUBA
The old-established British firm of

Albert Moloney and Co., 12 Amargura
St., Havana, Cuba, is anxious to obtain
sole agencies in Cuba for the following
heavy machinery manufactured in Can-
ada: Return tubular boilers, water-tube
boilers, condensers, surface, jet, and
barometric, power pumps of all types,
steam driven, motor and belted, vacuum
pumps, steam engines, valves and fit-

tings, electrical generators and motors.
Canadian manufacturers might bear in

mind that Ameiicans enjoy a preferen-
tial tariff in Cuba, but that this is more
than offset at the present time by the
discount on the Canadian dollar. An-
other substantial assistance to Canadian
trade with Cuba is the recent establish-

ment of a direct line of the Canadian
Government Merchant Marine between
Canadian ports and Havana.

GENERAL VIEW u! IHE DRILL

According to an article by Dr. Henry
T. Eddy in the "Journal" of the Franklin
Institute, uniformly reinforced concrete

beams loaded at the one-third points

store some 60 per cent, or more of the

total energy of flexure in the steel re-

inforcement alone, and only about half as

much in longitudinal compression in the

concrete. Uniformly loaded flat slab

floors with four-way reinforcement store

only about 12. .5 per cent, of the total

energy of flexure in the slab steel. Since

this is only about one-fifth of the amount
stored in beams, the author states that it

evidently is impossible to compute slabs

by beam theory.
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The Exchange Situation

T may be that some United States firms doing business

in Canada do not appreciate the feeling that exists

here in regard to the peculiar situation that has been

created following the war.

Let us get back to first principles. During the war

Britain and Canada did the same thing, namely, they

bought right and left, wherever they could secure the

supplies and the materials they needed to carry on the

conflitrt. It was a matter of life and death at that time.

There was no chance whatever to sit back and reckon

on the finer points of trade balances. It was a case of

go on or go under, and Britain and Canada chose to go

on, and they have been doing so ever since. Right there

and right under those conditions Britain and Canada got

a bad start in the adverse balance of trade.

Now we are not putting this forward so that United

States sympathy should be appealed to on behalf of Can-

adian trade. Far from it. Canada can shake out with

natural resources, with available acreage, and with un-

developed wealth and pay dollar for dollar with United

States. We simply wish to state that this is the point

from which many a Canadian business man views the

exchange situation in its exaggerated and lop-sided con-

dition to-day.

In order that we may give our American friends the
benefit of what is being said in the machine tool trade
in this country we are giving here the views of two
prominent Canadian dealers. Both of them do a large
amount of business with American houses. The first one:

"United States houses that are looking to this country
to furnish them with business in the days to come should
realize that the measure of their future business here is

going to be largely the measure of co-operation they give
to U8 at the present moment in trying to meet the ex-
change situation. There are firms that seem to think it

is a matter over which we should worry, and we are do-

ing all the worrying, and paying all the losses. On the

other hand we have principals in United States that are

showing the keenest desire in our welfare at this time.

They realize what we are up against, and they have in

several cases opened accounts here where our customers

can pay their accounts at 100 cents on the dollar. I tell

you, we are out for business for these firms, and in future

we are going to give them selling service that will repay

them for their decency at this time. I am sorry to say

that, opposed to this class, we have some American prin-

cipals whose chief interest in the exchange situation seems

to be that they should be careful to carve off the last half

per cent, exchange at whatever figure the fluctuating

price for the day may be. I am not making any threats,

but it is easy to see to which class we are going to turn

for dealings in the future."

Here is the second case. These are both concerns

that have large, active selling organizations:

"Exchange is hurting us now, in fact it is losing money

for us. Some months ago we quoted on enquiries that

were in the Canadian market and we allowed what ap-

peared to be ample for exchange. Now, these shipments

are arriving. What happens? The increase in exchange

amounts to more than our profit on the deal, and we
are losing the difference out of our own pockets."

Of course, it is very easy to sit back and say that

the latter case should not have given a definite price.

That does not alter the case at all. The price was given,

and it was right and reasonable to give it, and what ap-

peared at that time to be reasonable protection against

exchange was put in. Events that no one foresaw have

obliterated that apparent margin of safety, and we find

the Canadian firm that got out and sold the American
goods delivering the same at a loss because it is con-

sidered good business by the firm to reaffirm its belief

in the fact that a contract is a contract.

CANADIAN MACHINERY, in all seriousness, would

ask its American friends to think seriously and carefully

over these matters. Conditions are being built in these

trying times that are going to direct the course and cur-

rent of business in years to come. The far-sighted firm

is going to see that this rich market is worth something
more than the monetary consideration of an added per-

centage that can be secured under passing and temporary
conditions.

An Error in Topography
A WRITER in an American contemporary, speaking of
"^ a new 1.5,000-ton steamer now building for the White
Star-Dominion Line, says that she is to be named the

"Calgary," after the Canadian province in which the

Prince of Wales owns a ranch. This reminds us of an
old lady, who, after listening all evening to a traveller's

tales of the Orient, remarked, "Yes, China must be a
wonderful city."

"CAN any of you tell me what the late ruler of Russia
was called?" asked the teacher. "The Czar!" roared the

class. "And what was the Czar's wife known as?" Only
two voices answered this time: "The Czarina." "Ah!"
said the teacher eyeing his flock fondly. "That is very
.good. Now, who will tell me what the Czar's children

were called?" "Czardines!" yelled one little boy.

PASSING a hand over his forehead, the worried drill-

sergeant paused for breath as he surveyed the knock-
kneed recruit. Then he pointed a scornful finger. "No,"
he declared, "you're hopeless. You'll never make a soldier, •

Look at you now. The top 'alf of your legs is standin'*
to attention, an' the bottom 'alf is standin' at ease!"

"CLOSING the saloons has brought great changes."
"You bet," said the other dry-town inhabitant. "Now-

adays a woman doesn't know where to find her husband."
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A Giant in Cliains

A CANADIAN who happened to be in New York dur-
•'"*

ing the past two weeks must have wondered at the

acute paralysis developed by that city when attacked by

a snowstorm. Granted that it was a fairly heavy snow-

storm, its proportions were such that cities like Toronto

or Montreal would have passed by without remark. The

giant city of New York, which our neighbors are fond

of calling the wonder city of the world, threw up its hands

and murmured "Kismet," while its thousands of city dwel-

lers and commuters spent hours in endeavoring to reach

their homes, or else gave up the attempt, and spent the

night as best they could in the city. Those who succeed-

ed in reaching home remained there for several days in

many cases before finding means to reach the city. The

first means of conveyance to go out of business were

the surface electric cars, they being handicapped by the

fact that the current-bearing rail is under ground, a nar-

row slot in the centre of the tracks being left for the

conductor to the car. This slot promptly filled up when
the snow began to fall, and the cars just died on the

tracks. For seven days not a street car ran. The elevated

also was tied up considerably, and the power plants were

short of coal due to the fact that communication with New
Jersey by river became almost impossible due to masses

of drifting ice coming down the Hudson. The subway
was the only means of communication that kept up any
kind of regular service. Motor vehicle traffic on all but

the widest streets was suspended for days, and those cars

and trucks that could run, received such abuse that they

soon had to make for the garage for repairs. The scene

in the down-town streets, in that congested section from
the Battery up to Canal Street, was remarkable. The nar-

row streets with their high buildings, made admirable

ravines for the snow to pack in, and broken-down and
abandoned trucks and cars littered them as in the track

of a hurriedly retreating army. For the first three days
following the storm there seemed to be no definite and
co-ordinated attempt to tackle the problem. Groups of

men widely scattered could be seen making dispirited

attempts to form a passage for vehicles. Hanging round
every group was a sneaky individual who whispered to

the men that they should not dream of working for less

than $1 per hour, advice which seemed to be good to the

men engaged. As late as last Saturday, ten days after

the storm, the city was frantically calling for men to

come and dig it out of the snow. The remarkable part of

the whole thing seems to be that although snow is by no
means unknown in New York, there does not seem to be
any organization or equipment in the big town to tackle

it when it does come. It was estimated by the merchants
that they were losing 15,000,000 per day due to the tie-

up, to say nothing of the damage done to rolling stock.

Several fatal and near fatal fires occurred owing to the
inability of the fire brigade to reach the scene over the
blocked streets. The most amusing sight of the many to
a Canadian was that of an old Jehu who had from some
unknown old stable resurrected a two-seated sleigh, and
a broken-down horse, and was offering sleigh rides to
the populace for the small price of 50 cents for a five

minutes' ride. The residents of Gotham congregated
around this unusual sight and stared with great interest,

and some of the more venturesome took 50 cents' worth.
Truly New York is the wonder city, but they should send
their Commissioner of works to Montreal or Toronto
and see what we do with our snow.

Fuel Alcohol
T T has been said that the fuel resources of the world
•* both as regards coal and oil are sufficient unto the
present day and that regard for the comfort and conven-
ience of future generations is a bit too altruistic. In
other words we should trust to a kind Providence or to
man's ingenuity and inventiveness for the circumventing
of a future shortage of coal. While this is true and while

it is also true that the present known resources in the

way of coal and oil will last for some- little time to come
it is also true that long before exhaustion takes place,

prices will have advanced to such a point as to render

conservation in the strictest sense advisable.

To-day even coal and oil are far more expensive than
anyone thought possible a few years ago and increasing'

attention is being given to other forms of fuel.

Low grade lignites and other material formerly of

little value are now being used and industrial alcohol is

being recognized as a cheap and valuable fuel for the in-

ternal combustion engine. The Advisory Research Coun-
cil in Canada published a report on the use of industrial

alcohol some little time ago and a recent report states that

the Dominion Government is contemplating the removal
of restrictions on its manufacture and will free it from
excise duties.

The importance of this step can scarcely be overesti-

mated, for the production of alcohol may be likened to the
use of our waterpowers—water over the dam is lost for-

ever and undeveloped waterpowers have to be paid for in

the use of fuels which when once mined can never be
replaced. In like manner the raw materials from which
the alcohol can be obtained are now wasted, wood waste
is allowed to rot or is burned, vegetable waste of the
farm or city garbage is treated similarly and the sul-

phite liquor of the pulp mill is turned into the nearest
stream to the pollution of the waters and the injury of
all aqueous life. This latter source of alcohol, in passing,
would provide an enormous quantity of alcohol for in-

dustrial purposes at a very reasonable price.

Probably the greatest immediate use for alcohol would
be in the form of motor spirit and in this alone its use
would render Canada more self contained, rendering her
independent of foreign sources of supply, incidentally to
the material benefit of the exchange situation. Tests
have shown that alcohol is an admirable source of heat
energy and any engine at present using gasoline may be
run equally well on alcohol, although an increase in power
of about 20 per cent, can be obtained by redesigning.

An interesting feature in connection with the world-
wide shortage of fuel is the appointment in England of Sir
Frederic Nathan as power alcohol investigation officer

under the Fuel Research Board.

Will tr»^ .

THE QUESTION IS--"WHEN WILL THEY GET DIZZY?"
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MARKET
DEVELOPMENTS

Flu and Exchange Are in the Limelight

Bothering Business This Week in a Good Many Ways-Prices

Aeain Are Increased and Material Is Very Scarce—Steel Mills

Are Short of Their Coal and Coke Supplies

THERE is no doubt a feeling of "we don't know" in

the market this week, and it finds its echo in steel,

iron, machine tools or small tools. The exchange

question is a hackneyed affair, but it is a real circum-

stance just now. It means a loss of business in the way

of booking, and a loss of money on orders that have been

quoted by dealers at a definite figure.

Influenza is hitting the industrial world hard this week.

There are plants with from two to three hundred workers

out, and, of course, production is suffering accordingly.

In spite of all these conditions, dealers report a good

inquiry and a satisfactory volume of sales as a result.

The steel situation is serious, and it grows more so.

There is nothing in sight to show any improvement. Steel

mills in Canada are having a hard session trying to find

the necessary coke or coal to keep their plants going. As

sheets from Canadian mills are about all the relief that

is coming in this much-wanted line, a shutdown would

be a serious affair.

Several warehouse men from Toronto district have

been in the steel mill belt of United States during the

past few days. They went to see if they could not get

their business on the mill books, and also in the hope

of picking up any stray tonnage. In both quests they

were disappointed.

Many of the consumers of steel in its various points

are being hard pressed to find the supplies necessary to

keep their plants going. In common with dealers and

warehousing interests, they complain that under present

conditions it is impossible to lay out a programme for

the year's operations, as they know from past experience

that they cannot adhere to it.

The scrap metal trade is very quiet. Mills and foun-

dries seem to have dropped out of the market entirely.

There is a very keen demand, though, for cast iron scrap,

and lots of this will always bring plenty of buyers, re-

KP.rdless of other market conditions.

MONTREAL SAYS EXCHANGE RATE
IS PUTTING BRAKES ON BUSINESS

SpecUI to CANADIAN MACHINERY.

MONTREAL, Feb. 19.—The all-ab-

sorbing question of the moment is

the slowing up of normal business, as a

result of the exchange situation. While

the effect in some quarters is not very

pronounced, the consequence has been

more or less serious, and is particularly

emphasized in industrial circles, where
it is virtually imperative to bring needed

material in from the States. An ex-

ample of what is taking place might be

cited in the experience of a dealer here

who quoted on a large machine list for

a Canadian railroad. The equipment
involved an expenditure of upwards of

$300,000, but when it was learned that

nearly $25,000 of this would be required

to cover the exchange charges, the reply

was "nothing doing." If no better ar-

rangements could be made, the purchase

of the machinery would be diverted to

Canadian manufacturers, where possible,

and such machines as required to come
in from the States would be held in

abeyance until trading conditions be-

came more normal. This appears to be
the general situation and while consider-

able business is still carried on, the bulk

of it is of essential character. Some deal-

ers here have been negotiating with

their American principals in an effort

to induce them to co-operate in carry-

ing the burden of the high exchange.

In this they have been partly success-

ful, particularly with those lines that

are open to the trade, many of the

makers of these lines agreeing to ab-

sorb the full amount of the exchange.

In the case of exclusive agencies, the

assistance is varied, the majority decid-

ing to take care of all exchange over 4

per cent.

Plates and Sheets Advance
Despite the announcement a few

weeks ago that the steel strike was de-

clared over, the resultant relief has not

been one that would indicate that mill

production has shown any material in-

crease. Many reasons are advanced for

the shortage of material, such as car

shortage, scarcity of raw materials, in-

efficient help, etc., but it is still a glar-

ing fact that delivery of material is a

disturbing factor in industrial activity,

and the consumer is far from satisfied.

No assurance will be given as to the

expected date of delivery and normal ac-

ceptance of business is the placing of

the orders on the books, with no definite

promise as to time of shipment. Even
premium business is less pronounced,
owing to the inability to get producers
to handle the same.
The plate and sheet situation is now

beyond the knowledge of the average
dealer and obtainable information is of

a very indefinite character. Ware-
house supplies on ordinary sizes are now
a matter of history and little relief is

looked for in the early future. Montreal
quotations on plates have been marked
up, but more as a result of habit than

a definite message to the trade, as pres-

ent circumstances allow of normal prices

only, each individual sale determining
the actual trading figure. Asked as to

what was being quoted on sheets, one

dealer replied, "Anything we can get,"

but for the sake of relative guidance,

they are quoting $8.25 on black 28, and

$7.75 on black 10 gauge; these prices

represent an advance of 1% cents per

lb.

Nervousness Pronounced

Dealers are loath to commit them-
selves on the actual scrap situation, for

the specific reason that it is very diffi-

cult to make a definite statement of con-

ditions as they exist to-day. The ques-

tion of price on some essential lines is
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now secondary to supply and dealers are

open to consider offers when material is

available. This is particularly true re-

specting machinery scrap, and the figure

of $26 is only nominal, as dealers in-

timate that a price will only be con-

sidered when a sale is negotiated. The

entire old material market is pregnant

with nervousness and uncertainty.

POINTS IN WEEK'S
MARKETING NOTES

SHORTAGE HAS
BECOME MARKED

Conditions Grow Serious in Some Lines
With No Relief in Sight

TORONTO.—Several influences are at
work just now with the apparent in-

tention of stopping business in this dis-

trict. One of them has been here for
some time, viz., shortage of supplies, and
the other, although only here a short
time, has been making its presence felt

—the "flu."

There are a number of plants in this

district that are badly handicapped be-

cause thej cannot get their supplies
of raw material. This refers es-

pecially to those that use large
quantities of steel in any of its various
forms. There is a serious situation right

here, and it is only by . very careful
handling and apportioning of the avail-

able stock that plants are keeping in

operation at all.

The "flu" epidemic is playing havoc
with the available labor power in a good
many places. Large plants report from
two to three hundred hands cflf this week.
This tends to curtail operations, but deal-
ers in small tools report that they do not
notice any falling off in the amount of
business they are doing, which might be
expected from a letting-up in the shop
•operations in the district.

"There is a good inquiry list coming
in now," stated one dealer to CANA-
DL-^N MACHINERY this morning, "and
what is better, some of our principals

in the United States are showing a little

betterment in their delivery schedules,

and an increasing desire to do all in their

power to make it as easy as possible for

their Canadian customers to deal effec-

tively with the exchange situation. They
realize—some of them do at least—that

if they intend to carry on here in years
to come they will have to show a very
marked desire to act in the utmost good
faith in the present unsettling times."

Report Business Brisk

Three dealers in small tools reported
this morning that they were doing a nice

volume of trade. The order for many of

the supplies for the St. Malo shops of

the National Railways is being placed
this week. The last list is largely car-

bon drills. It is understood that the
business is being pretty well split up
as it seems to be the policy of the rail-

roads in their buying to do this. The
limit price for large quantities is gener-
ally given to the railways, so here is one
case, at least, where the Government does
its buying at rock-bottom figures. The
only complaint some of the dealers have

Bars are up again, iron and steel

base now being $5 per hundred To-
ronto, with $5.50 for 3-16 and thin-

ner.

Shortage of coal is keeping Can-
adian steel mills on the keen edge.

Automobile makers find it hard to
.secure springs for upholstering
seats.

"Flu" is invading Toronto indus-
tries now, many of the larger places
reporting from 200 to 300 off.

Buyers from Ontario have made
several trips to the steel district of
the States in search of material, but
without success.

Thousands of tons of finished

steel are at the plants of the U. S.

Steel Corporation, awaiting removal.

Scrap metal markets are dull, but
there is a great scarcity in cast iron,

and a good price can be secured for

this.

about the Government railway business
in tools and supplies is that the money
for the goods comes slowly, and very
often they are required to tie up their

own money on a sale where they have
given the very lowest possible figure.

The Steel Market

Little good can be done in trying to

make it appear that conditions are im-
proving in the steel market. Manufac-
turers and consumers of steel in any
form know that such is not the case.

Several Toronto warehousemen have
been down in the steel mill belt of the
.United States, seeing what they could
pick up in the way of ready shipments,
or using what influence they had to try

and get some of their bookings on the

go. They al! come back with the same
opinion of the situation. They are not
at all enthusiastic over the outlook. The
shipping is slow. In fact the Canadian
office of the Steel Corporation states that

they have in all some 150,000 tons in the

Corporation's various yards that can-

not be moved to the consumers. Some of

ihe smaller mills of the Corporation have
been forced to close during the last few
days on account of shortage of material,

principally coal and coke. Canadian mills

are suffering from the same cause. The
situation in the Liominion steel industry

in one that is causing no small concern.

Supplies of coal that must be forth-

coming daily to keep the coking plants

in operation are being confiscated before

they ever reach the border. Close off

the coking plants and the blast furnaces,

open hearths and the finishing mills will

not run very long. This is especially

true at present as there is very little

steel in the semi-finished stage in any
of the yards, as the entire hearth capa-
city has been drawn on by the capacity

operations of all the finishing depart-
ments. ^
The situation just now is confusinjf'to

warehousing interests and to manufac:
turers alike. They are finding it par-
ticularly hard to lay out any concerted

programme for the year's operations, be-

cause they cannot count on supplies coih-

ing through. The automobile industry in

this district is finding it hard to secure

several things, perhaps nothipg so much
so as springs for the makfng of up-

holstered seats. Steel for' Vtmhing
boards, bodies, etc., is also vety scarce,

and operations are curtailed aii a result.

Canadian mills have announced to the

trade .in increase in bars, the resale price

in the warehouses now being $5 per

hundred base, and $5.50 for 3-16 and
thinner. >

"Flu" Bothers Scrap Trade

Reports to CANADIAN MACHINERY
indicate that the "flu" has hit the scrap

yards. Business has fallen away off

this week, was the report of the largest

yard in this district. Not only in this

immediate" territory, but all over, the

buying is away off, and the only demand
is for export.

Prices remain the same. There is very
little moving at present in reds and yel-

lows. Cast iron is just as scarce as ever,

and the man who happens to be holding

any just now is in the rather enviable

position of being able to dictate his own
terms and conditions and price. The fact

that under these favorable selling condi-

tions very little of it is being unearthed
goes to show that the shortage is bona
fide, and not due to manipulation or

withdrawing from trade.

Dominion Oxygen Company Will Have
a Plant in Toronto

Toronto.^The growth of the oxy-ace-
tylene industry in Canada is evidenced
by the recent organization in the city of
the Dominion Oxygen Company, Ltd.,

which aims to meet the greatly increas-

ed demand for oxygen, and other gases
used in industrial plants. This company
is a subsidiary of the Union Carbide and
Carbon Corporation which controls 36
distinct companies throughout Canada
and the United States. The officers of
the company are: President, B. O'Shea;
vice-presidents, Leighton McCarthy and
E. S. Whitney; treasurer, Silas Wiley;
secretary, J. R. Knapp. The building
programme provides for the immediate
erection of five large oxygen plants, one
of which will be at Toronto, with others

in leading industrial centres. In addi-

tion, service stations and warehouses will

be established throughout Canada to

supply the smaller industrial centres.

The formation of this company is an
added proof of the great growth of the
iron and steel industries in Canada, as
the demand for the oxy-acetylene pro-
cess is but an outgrowth of the other
industry.
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NfACHlNE TOOL ENQUIRIES SLACKEN
BUT SOME FIRMS STILL IN MARKET

Special to CANADIAN MACHINERY.

NEW YORK, Feb. 18.—It is some-

what difficult to analyze the ma-

chine-tool situation at the present writ-

ing. Evidence of a lull in buying and m
inquiries has been noticed in the past

week, and following the disturbance in

the financial markets this naturally

leads to the assumption that manufac-

turers are pursuing a more cautious

policy. However, the epidemic of in-

fluenza and the tie-up of transportation

due to recent heavy snowstorms, may
have had something to do with bringing

about a lull. It will take more than

one or two weeks of quiet to determine

whether most of the buying of equip-

ment for the country's amazing indus-

trial expansion has been done. Most of

those in the trade believe that the lull

is but a temporary condition, and that

as soon as spring comes business will

go forward with a rush. There is much

to support this view, so far as the

metal-working industries are concerned,

in the large number of new manufac-

turing projects which are every day

coming to light. New steel plants and

rolling mills are a conspicuous feature

of recent industrial planning.

Prices on many commodities have

gotten so high that a break is bound to

come sooner or later, and in the past

few weeks there have been slight de-

clines in food products and in

some textiles. Any pronounced break

in prices in any line of com-

modities would be reflected eventually

in the metal-working industries, and

this possibility is, of course, being

watched for very closely.

The Columbia Graphophone Co.,

Bridgeport, Conn., continues to buy for

its Toronto and Baltimore plants. The

Willys Corporation, Elizabeth, N.J., is

still adding to its equipment. There is

considerable activity also dn New Eng-

land, one of the most important in-

quiries coming from the Saco-Lowell

shops, Boston, for several hundred

thousand dollars' worth of equipment.

The Eisemann Magneto Co., Brooklyn,

N.Y., is buying on a fair-sized list.

Business is made up largely, however,

of small orders, and of these one dealer

has received a sufficient number thus

far to indicate that February will be

an exceptionally good month. Other

sellers report a very material falling off

in business this month. So at best it

may be said that conditions are spotty,

as is to be expected during a period of

uncertainty, such as has been brought

about by the foreign exchange situa-

tion, the tightness of money and other

related developments.

FIG IRON PRODUCTION INCREASES;
SCRAP MARKET QUIET

SpecUl to CANADIAN MACHINERY.

PITTSBURGH, Feb. 18.—The situation

in the steel market as a whole re-

mains as it was. There are some stabiliz-

ing influences, but there is in substance

a runaway, as was apparent in the re-

ports of a week ago. The United States

Steel Corporation has no direct follow-

ing in its adherence to March 21 steel

prices, but two large independents are

with it in theory to the extent that they

are holding their products at prices sub-

stantially equal to the prices ruling be-

fore the March 21 reductions. All other

sellers seem anxious to secure the high-

est steel prices obtainable.

St«el Ingot Production

According to the monthly report of the

American Iron and Steel Institute, the

production of steel ingots in January,

1920, by thirty companies which made
about 84.03 per cent, of the total steel

ingot production in 1918 amounted to

2,9<56,662 gross tons, as compared with

3,107,778 tons in January, 1919, a de-

crease of 141,116 tons. By processes the

output in the two months was as follows:

Open-hearth, 2,351,158 gross tons in

January, 1919, and 2,241,318 gross tons

in January, 1920; Bessemer, 749,346

gross tons in January, 1919, and 714,657

gross tons in January, 1920; all other.

7,279 gross tons in January, 1919, and

10,687 gross tons in January, 1920.

Surprise in Pig Iron Production

Much surprise has been expressed by
the reports showing that pig iron pro-

duction increased nearly 15 per cent,

from December to January. Coke short-

age and disorganized traffic conditions

on the railroads had been the source of

much complaint, so that the belief of a

loss in production- seemed to be well

established. While the 15 per cent, in-

crease was not expected, nevertheless it

wasn't satisfactory, and much more than

that is needed. Accumulations of finish-

ed steel are seen at many of the steel

plants awaiting shipment and held back
by reason of insufficient car supply.

Some of these plant? report accumula-
tions of .50,000 to 75,000 tons, and it is

safe to say that in the Central West
there is more than half a million tons

of material at plants awaiting shipment.

This does not mean that the railroads

are functioning less than formerly, but

it looks as if they are unable to increase

their service with anything like tHe

rapidity desired by the iron and steel

industry.

U. S. Steel Unfilled Obligations

This week the report of the United
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States Steel Corporation showed that its

unfilled obligations had increased during

January by 1,020,075 tons, this increase

being about 10 per cent, less than the

December increase, but on account of

shipments having been heavier in Janu-

ary, say 84 per cent, of capacity against

about 73 per cent, in December, the

actual bookings were somewhat larger

in the latter month. The actual book-

ings in January involved, in many cases,

oi-ders that were doubtless booked in No-

vember or December, but were held back

pending a careful scrutiny of the cus-

tomer's record, for much more tonnage

is offered the corporation than it can

accept.

Export Tin Plate Business

It is stated here that about $9.50 is

the highest that has been done on any

regular overseas export tin plate busi-

ness, and if that is really the case it

would indicate that sellers have not

exacted the very highest prices possible,

as with the Welsh market up to 70 shil-

lings there is little doubt that somewhat
higher prices could be obtained. One sale

to Canada, however, has been made on

a $10 basis, That is exceptional, since,

as a rule the tin plate producers regard

Canada as more or less a part of the do-

mestic market. The last-named has been

well held at the $7 level. The tin plate

plants are operating on an average at

from 75 to 85 per cent., there still being

a shortage of sheet bars. There is a very

serious shortage of box ears for shinping

the product, but thus far the warehouse

canacity of the mills has been amnle to

take care of the difference between pro-

duction and shipments.

The Scrap Market

The iron and steel scrap market is

very quiet, and prices have softened

somewhat, a temporary condition due to

the congestion at the different consum-

ing plants. Prices are not varying

much, although it is believed that in a

few cases concessions have been made.

There was little buying by the mills this

week as they were heavy buyers two

weeks ago, and this eased up the activity

in the market. Dealers who last week

were disposed to encourage the softening

in the market were in the same mood this

week, and held back from making bids

for heavy melting steel, a policy that

generally brings out odd lots at lower

prices than the $28 possible in Pittsburgh

some time ago. The several descrintions

of re-rolling scrap that advanced last

week have kept up. although very few

actual transactions have been recorded.

Pig Iron Market

Bessemer and basic pig iron have both

advanced in the week just ended, and the

irregular nature of the advancing ten-

dency is well illustrated by the fact that

basic pig iron has pasised Bessemer, al-

though the last-named is the most expen-

sive grade to make, and is always con-

sidered the most valuable. A week ago

basic stood at $40 Valley, and Bessemer

at $41. There was a larger tonnage de-

mand for basic than for Bessemer, and

when all the $40 iron was cleaned up

there was still sorre buying, which
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promptly developed a jump in the quo-
iation to $43. BesseitTErr remained at

$41 until the middle of this week, when
a sale of 3,000 tons was made, delivery

over the next five months, at $42 valley,

thus establishing the market at that fig-

iive. Demand for foundry iron seems to

have quieted down, after furnaces had
sold about one-third of their second haif

output at the regular )narket, recently

developed at $40 valley. The furnaces

Tiow state, however, that they are out

of the market and would not sell any
more at the recent prices. A. fresh

movement may come in foundry iron, but

"basic now seems to be the more interest-

ing commodity. The market is quotable

as follows. Bessemer, $42; basic, $43;
foundry, $40; malleable, $41.25.

While the total supply of coke has
not increased to any great extent, it is

not altogether as difficult as it was fon
merly to effect purchases. Some of the
dealers state that while they have not
been able to secure all the coke for their

friends that was wanted they were able

to pick up a fair quantity. The coke
market remains quotable as follows:

Furnace, $6; foundry, $7; crushed, over
% inch, $7.30. There has been a falling

off in production in the Connellsville re-

gion, the loss this week showing 1,991

tons. Car shortage is given as the

greatest reason for this.

MEETING AND SOLVING
THE EXCHANGE SITUATION

THE subject of exchange has become
a vital tiuestion among the big ma-

jority of business men here, who,
through necessity, have to deal with
manufacturers or other business in-

terests in the States. Customers are

very reluctant to purchase new equip-

ment from American concerns on the

understanding that they will be called

upon to pay, in addition to the list price

of the material, the exorbitant high rare

of exchange existing at the present time.

It will readily be seen that this condition

IS a very severe handicap to the handling

and selling of the merchandise of Ameri-
can manufacture.

The situation is one that tends to pre-

vent early expansion in mariy directions,

and the American business house is in

danger of losing his hold upon the Cana-
dian market unless he takes prompt
steps to remove the obstacle of high ex-

change that is now preventing the on-

ward march of progress.

One of the industries that has re-

ceived a full share of the resultant de-

cline of business, as .". direct consequence

to the exchange problem, is the machine
tool interests, and several of the larger

Canadian houses have been in corres-

pondence with their principals with the

purpose of negotiating some practical

method of bridging this widening chasm.

In some instances, and the one generally

accepted as the most effective, American
tool manufacturers have opened accounts

in Canadian banks to allow the pur-
chase of equipment to obtain the full

value of the money expended without be-

ing called upon to have it discounted at

the prevailing rate. In this way the

American manufacturer could conduct
his sales in the ordinary manner, at the

same time retaining the full confidence

of the buyer. When the rate of exchange
again becomes normp.l the funds could

be withdrawn and transferred to the

hom.e office without loss.

Another suggested alternative is the

investment by the American distributor

in gilt-edfred Canadian securities, be.ar-

mg a good rate of interest such as the

late issue of Canadian Victory bonds
bearing interest at 5% per cent, per

annum and is.sued at par.

This appeal has been made m the in-

terests of the American manufacturers

as well as those of the Canadian buyer.

It will enable the former to retain a hold

on this market and will likewise facili-

tate the expansion and reconstruction of

Canadian enterprise.

The response, it is learned, has become
very favorable, as many Canadian in-

terests, either by the methods above

suggested, or others arranged by them-
selves, have agreed to co-operate in

meeting the burden of the high exchange.

Some are willing to absorb the full

amount, and many others are offering to

absorb all over what mieht be considered

as a normal rate of exchange.

Cleveland.—There is little doing in the

scrap iron market here. Purchasers are

stocked up for some little time ahead and
are keeping out of the market. Heavy
melting quoted at $26.50 to $27 is not

selling. Cast iron borings are quoted at

$20.

BufTalo.—There has been little busi-

ness done during the week, a general tie-

up resulting from shortage of cars and
labor. The market has v/eakened a little

but resumed business will no doubt bring

prices back to their former level.

St. Louis.—The scrap iron and steel

market has suddenly taken fright at the

recent slum.p in foreign exchange, and
seem to be doing nothing but sit tight.

There is a good demand for scrap, and
the foundries and mills are big con-

sumers. Heavy melting is being held for

$30 by dealers.

I>irminghani.—There is a firm market
here, though the withdrawing from the

market for a couple of days of the steel

consumers caused some anxiety. Some
heavy melting was sold towards the end

of the week at a slight price concession.

U.S. SCRAP METAL

The scrap iron market is not as firm

as it has been of late. Prices have eased

from their high position and buying has

slackened. Following are reports from
various U. S. points:

Chicago.—Heavy melting steel has

gone back about .50 cents per ton. Pig

iron is still short, and cast scrap is in

consequence retaining its strength. Roll-

ing mill grades are strong.

Boston.—There has been a general

shading on all grades, but it does not

bmount to very much. Cast grades are

keeping firm, while railroad wrought has

brought $32. Turnings and borings are

firm.

New York.—A quiet week has been ex-

perienced, largely due to climatic condi-

tions tying up yards and railways. The

market has remained firm with the ex-

ception of heavy melting steel.

Philadelphia.—There has been little

business done during the week, the

weather acting as a brake on most acti-

vities. Quotations remain as they wore

but the m.arket is thought to be weaker.

Pittsburgh.—The market is still firm

for foundry grades, especially cast scrap

and special purpose material, but the

steel grades have receded somewhat.

Heavy melting has been quoted at $28.50

but no sales have been made.

PIG IRON TRADE

With an active demand and supply

scarce, both basic and foundry iron have
made advances. Following are i-eports

from various U. S. centres:

Pittsburgh,—About 20,000 tons basic

has been sold recently at $43 valley fur-

nace, an advance of $3 over previous .

sales. Delivery is mostly to start im-

mediately. There is an active demand
for basic, while foundry grades are

around $43.75 for the basic grade. Malle-

able is not in as much demand as it .has

been, and a quotation of $42 met with no
buyers.

New York.—Prices of pig iron are

again on the rise, but the amount of buy-

ing is not so heavy as has been the case

recently; 1.75 to 2.25 silicon for second

half Buffalo was sold at $45. First half

Virginia iron sold at $42 furnace for the

basic grade. Some foundries have had
to shut down recently through the storms

tying up traffic.

Cleveland.—Basic is hard to obtain,

and sales have been made as high as $44

valley furnace. Sales for the week in

this district total around 250,000 tons,

the average price being $41 furnace.

Foundry iron is also feeling the effects

of the high prices, and is now quoted

from $41 to $43 for No. 2 foundry. The
higher figure is for second quarter de-

livery.

Cincinnati.—The market is firm here,

but the feeling is not quite so buoyant
as it was. Furnaces are pretty well sold

up. There is a wide spread in prices

quoted, some having been offered at i540

Birmingham while as high as $45 has

been asked. The car situation is serious.

Philadelphia.—There is an active en-

quiry for second quarter iron and alsn

for second half. No. 2 iron is quoted $44

furnace for first half and $43 for second

half. Basic has been quoted at $45 fur-

nace, an advance of $5.
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SELECTED MARKET QUOTATIONS
ion i Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $33 00

Lake Superior, charcoal, Chicago 38 40

Standard low pbos., Philadelphia
40 00-40 00

Bessemer, Pittsburgh 35 00

Basic, Valley furnace 30 00

Toronto price:

—

Silicon, 2.25c^ to 2.75% 47 30

No. 2 Foundry, 1.75 to 2.257f . - • • 45 95

IRON AND STEEL
Per lb. to Large Bayers Cents

Iron bars, base, Toronto $ 4 75

Steel bars, base, Toronto 4 75

Iron bars, base, Montreal 4 75

Steel bars, base, Mpntrea) 4 75

Reinforcing bars, base 4 75
Steel hoops 6 00

Norway iron 11 00

Tire steel ; 6 50

Spring steel 8 00
Band steel. No. 10 gauge and 3-16

in. base 5 25
Chequered floor plate, 3-16 in 7 50
Chequered floor plate, % in 7 00
Staybolt iron 8 00
Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 25
Tank plates, Pittsburgh 3 50
Structural shapes, Pittsburgh ... 3 00
Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 62
Structural shapes 3 72
Plates 3 90
Small shapes under 3' 3 62

FREIGHT RATES
Per 10* Pounds.
C.L. L.C.L.

Pittsburgh to Following Points
Montreal 33 46
St. John, N.B 41% 65
Halifax 49 64V4
Toronto 27
Guelph 27
London 27
Windsor 27
Winnipeg 89%

METALS
GroH.

Montreal Toronto
Lake copper $25 50
Electro copper 24 50
Castings, copper 24 00
Tin 71 00
Spelter , 12 50
Lead 10 25
Antimony 14 00
Aluminum 33 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in 6 50
Plates, % up $ 6 00

Price List No. 38

in 79 57

39
39
S9
89
186

$24 00
24 00
24 00
60 00
10 75
8 75

10 50
36 00

7 00
$ 6 50

In.

in.

in.

in.

in.

WROUGHT PIPES
SUndard Bottweld

$ 6 00
4 68
4 68
6 21
7 82

1 in 11 66 ^
IH in 16 «4
1% in 18 70
2 in. 26 16
a% in 40 87
» in. 62 79
3% in 67 16

8 00
6 81
6 81
7 78
9 95
14 71
19 90
23 76
82 01
61 19
66 94
84 18

2 in.

Standard Lapweld
38 81

2% in.

3 in

42 12
55 08

3% in.

4 in

69 00
81 75

4% in 93
1 08

6 in 1 40
7 in 1 83

8L in 1 93
8 in 2 22
9 in 2 66

lOL in 2 46

10 in. 3 17

99 74

36 34
52 36
68 47
86 94

103 00
1

1

18
37

1 78
2 32

44
81
36
12
02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,

Hamilton, London, Montreal, Toronto,

Welland.

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%' and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4 and under, 40%,
4%" and larger, 20%.

OLD MATERIAL

Dealers' Average Buying Prices.

Per 10ft

Montreal

Copper, light

Copper, crucible

Copper, heavy. ........

Copper wire
No. 1 machine composi-

tion

New brass cuttings . .

.

Red brass cuttings
Yellow brass turnings.

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel ....

Boiler plate

Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine cast iron

Pipe, wrought
Car wheels
Steel Axles
Mach. shop turnings . .

.

Stove plate
Cast boring

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %" and less 16
Carriage bolts, 7-16 and up Net

.$14 00
17 00
17 00
17 00

15 25
11 00
14 00
8 00
6 25
7 25
6 00
5 00
3 76
18 00
Per Ton

15 00
15 00
25 00
16 00
25 00
26 00
10 00
22 00
21 00
9 00
22 00
10 00

Pounds.
Toronto

13 75
17 00
17 00
17 00

16 00
10 75
14 7^^

9 00
7 00
7 75
6 00
6 00
3 50
18 00
Groes

16 00
11 00
20 00
16 00
20 00
25 00
9 00

20 00
20 00
11 00
21 00
11 00

Coach and lag screws.
Stove bolts
Wrought washers
Elevator bolts

Machine bolts, 7-16 and over....
Machine bolts, %' and less.

30
50
50
5

10
20

Blank bolts 25
Bolt ends 10
Machine screws, fl. and rd. hd.,

steel 27%
Machine screws, o. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net
Nuts, square blank add $1.50
Nuts, square, tapped add 1 75
Nuts, hex., blank ...add 1 75
Nuts, hex., tapped add 2 00
Copper rivets and burrs, list less 15
Burrs only, list plus 25
Iron rivets and burrs 40 and &
Boiler rivets, base %" and larger $8 60
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75
Wood screws, flat, bright 77%
Wood screws, flat, brass 56
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 50
Wood screws, 0. & R., bronze. . . . 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per CenL

Set screws 40
Sq. and Hex. Head Cap Screws. .

.

35
Rd. and Fil. Head Cap Screws .

.

5

Flat But. Hd. Cap Screws 10
Fin. and Semi-fin. nuts up to 1 in. 35
Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 25
Fin. and Semi-fin. nuts over 1%

in., up to 2 in 10
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 30
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in. .add 2 00

BILLETS
Per 8rros8 top

Bessemer billets $43 00
Open-hearth billets 43 00
O.H. sheet bars 46 00
Forging billets 56 00
Wire rods 55 00

Government prices.

F.O.B. Pitt»burgh.

NAILS AND SPIKES
Wire nails $4 96
Cut nails 5 00
Miscellaneous wire nails 90%
Spikes, % in. and larger $7 60
Spikes, % and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 89
Plumbers' oakum, per lb 10%
Packing, square braided 88
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 82
British Manila rope 26
New Zealand hemp 26
Transmission rope, Manila .... 43
Cotton rope, %-in. and up.... 80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto B«t
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Some Examples of Profile Milling Practice
This Subject is One Which the Average Mechanic Should be More.
Familiar With, as It Often Means Reduced Labor to Adopt This.,

Practice. Various Fixtures Are Shown and Discussed ':,!

By F. SCRIBER

THE machining of odd-shaped
parts from metal, always a
troublesome job, is seldom ac-

complished in the most efficient manner
—due, sometimes, to the necessity of
providing formed cutters, and often be-
cause proper machines are not avail-
able. The profile and hand form milling
machine, while a constant ally of gun
makers, sewing machine manufacturers
and others heavily engaged in hogging
forms from metal, is to many others
somewhat of a mystery, even though an
old-timer on the market.

The purpose of this article is to de-
scribe the operation of this machine and
present examples from practice, thereby,
perhaps, suggesting a way out of form
machining difficulties for someone.
A profile milling machine usually con-

sists of one or two revolvable spindlej,
with guide pins, which are caused to
follow master plates by means of two
handles attached to feed screws operat-
ing slides working in planes at right
angles to each other. Such a machine
having two cutter spindles A is illus-

trated by Fig. 1. The handle B feeds
slide C, while slide base D is fed by
handle E in the opposite direction.

Referring to Fig. 2, this shows a sec-
tion through the spindle of a profile

milling machine, this spindle being car-

ried in a suitable slide which is used tn

bring the cutter in contact with the
work, suitable stops and adjustin"?

screws being provided for that pur-
pose. In the tubes F, Fig. 1, operating
springs are located for these slides. Re-
ferring to Fig. 2, the cutter A is held 'n

spindle B by draw bolt C, the spmd'o
being of the usual adjustable box con-

struction, and is driven by spiral gears.

Typical profiling jobs are the milling

of cams, shoes of odd radius, gun maga-
zine parts, etc., while by referring to

Fig. 3 the usual manner of setting up
the work in a fixture is illustrated, tr.e

means of holding same being, of course,

that best adapted to the particular job

being done. Referring to the illustra-

tion the cam is placed on a stud A, and
is clamped by the nut B. An outline of

the cam shape C is attached to the bast
of the fixture by screws and dowels D,

and the fixture being attached to the

pin- usually being held in the same slide

as the cutter in hole at X, Fig. 1.

To compensate for wear of the milling

cutter, the guide pin is beveled, and this^

necessitates a corresponding bevel on

PIG. 1.—TYPICAL EXAMPLE OF TWO SPINULE MACHINE.

table of the machine, the outline of the

cam is milled by keeping a guide pin in

contact with the formed plate in the

manner previously described, the guide

the formed plate. A fixture for milling

a flat plate is illustrated by Fig. 4 This
plate is located between blocks A and
B, while it is damped by strap C and
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nut D. The outline at X is milletl in

the customary manner, using ptate E as

a means of guiding the cutter.

Not all work can be handled by having

the guide pin held in the same slide as

the cutter, consequently recourse must

be had at times to carrying the cutter

in one slide and the guide pin in the

other slide of a two-spindle prof.le mill-

ing mschine. Such an arrangement is

I

FIG. t.—SECTION THROUGH SPONOLE.

illustrated by Fig. 5, where the cutte:* A
is carried in spindle B and the guide fin
is carried in spindle C.

It is necessary to lock both ili J s t. -

gether, so they will work as one in a
case of this kind.

As an instance of this application,
reference is had to Fig. 6, where the
method of milling the point of a bayonet
is shown, in which 'nstince the bayoret

rests in a block A and on a formed plate

B, while set screw C holds the bayonet
against block D in a substantial man-
ner. With the work thus secured a pro-

filing cutter mills the outline at the

A great many tiaies it is convenient

to profile mill having ^he guidmg niei.ns

and cutter combined as one tool, like-

wise having the formed follower plate

above or below the work. Such a con-

FIG. 3—TYPICAL EXAMPLE OF SET UP.

P cw
FIG. 4.—FIXTURE FOR MILLING FLAT PLATE.

FIG. D—ABRANGBMBNT OF SPINDLES.

nC. 6.—JBAYONm- POINT MILLING FIXTURE.

point of the bayonet, using formed block
E as a follower for the guide pin. The
formed block and bayonet are so f.ir

apart in this case that the guide pin in

the cutter spindle slide could not be
used, therefore recourse was had to the
method described in the proceeding
paragraph.

dition is illustrated in Fig. 7, while by
referring to the different types of cut-

ters shown by Fig. 12 an idea of the
method of handling will be obtained.

The fixture, Fig. 7, is a comparatively
simple one, consisting of a cast iron

base, A, finished top and bottom, while
the work rests on the top and is located
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FIG. 7.—ANOTHER SIMPLE FiIXTUEE.

r

PIG. 9.—A FIXTURE FOR SURFACING THREE BOSSES.

by two pins, B. The plate C containing
two pins D is located in these same
holes, while the combination of stud,
nut and washer E clamp the plate and
work in position. With the fixture
clamped to the table of the profiler, a
cutter similar to that shown at C, Fig.
12, is employed, except that the guide
roll is closer to the cutter Y. In opera-
tion the roll is kept in contact with the
formed plate in the usual manner, thus
permitting the cutter to form the out-
line of the work.

Figure 8 illustrates a hand-milling
machine, by means of which irregular
outlines are often machined, using cut-

ters of the same general type as that
just described, it being obvious that the
cutter works in a horizontal plane on
this machine, instead of a vertical, as
in the types previously described. On
this machine the roll on cutter is kept
in contact with the work by means of
the handle A, while handle B feeds the
table containing the work under the cut-
ter transversely.

That work for the profiler is not en-
tirely confined to the milling of forms
is amply illustrated by conditions as set

forth in Fig. 9, where an arrangement
for surfacing three bosses of different

heights is shown.
To hold the work, two studs, A and B,

are provided in a base, C, together with
two clamps, D and E. The fixture is

held to the machine by two bolts. Three
hardened steel plates, F, G and H, are
also set on this fixture, the purpose of

these being to govern the position of the

surface mill by means of a guide pin,

which rests on these plates, while the

vertical mill surfaces the three bosses.

Again referring to Fig. 12, the first

follower shown at A is of the plain

FIG. 8.--A HAND MILUNG MACHINE.

beveled pin type to fit the tapered hole

of the spindle, or it is made with a

straight shank to fit the guide pin hole

as required.

The follower illustrated at B is used

plate above work, as previously de-

scribed, and consists of roll X, cutter Y,
shank Z, spacing collar W, cutter drive-

pin V, and cutter holding-screw Q. The
roll in this case being free to revolve.

.„J

c>l.l

FIG. 10- FIXTURE FOR PROi»Ei-LOR BLADE.

for surfaces to be milled on a slant, a

type of which will be shown later. The
third type C is for work with formed

At D, Fig. 12, we have shown a cutter
R on shank S, which has a roll T
mounted below the cutter, t'.iis cutter •
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being driven by a collar U pinned to the

shank, while a screw keeps the roll in

place.

A type of work 'for. .which a foil be-

neath the cutter is iadaptable is shown
by Fijt. 10, where a fixture for milling

the outline of a propeller blade is shown,

the propeller being held on a stud A by

means of the nut and washer B, 'the

under side of one Made, which has pre-

viously been finished, being pushed
against a steel plate C while the work
is being clamped. The outline of this

plate conforms to the desired outline of

the propeller blade, thus by keeping the

roll in contact with this plate one blade

outline is milled, while to mill other

blades the propeller is turned, bringing

each blade successively into position for

machining. 1 '.

Reference having been made in Fig.

12 to a guide pin B for milling angular
surfaces, the illustration. Fig. 11, shows
a condition of this kind. This fixture

consists of a cast iron base A and means
for holding a propeller securely, to-

gether with a formed plate B, whereby
the desired shape is obtained by keeping
the roll in contact with its upper sur-

face. The propeller is mounted on a
stud C and is held against formed plate

D, while nut E and washer F clamp the
same. In this position two adjustable

slides G, having beveled ends, grip over
the top of the blade in the manner
shown, using screws H for adjusting
purposes.

In operation a convex end milling cut-

ter is mounted in the cutter spindle,

while the convex end guide is mounted
in the guide pin hole, therefore, by keep-
ing the roll in contact with the top of
guide block and transferring the pro-
peller blade successively back and forth
under the convex end milling cutter, a
series of cuts are made approximating
the back of the blade to the spiral con-
vex form desired, which, by filing, can
be made all that is desired. Each blade
in turn is successively dealt with in the
same manner until all are completed.
Many combinations along the same

general lines are met in profiling prac-
tice, and it will be evident from the fore-
going that cutters and formed plates
are the chief items of expense, the hold-
ing fixtures themselves generally being
quite simple.

-£ ^
/} /^i/jif^ faLLOive/f.

foLLOiVSR

.

CurrsM W/TH FoLLO}^£/f /Ibo/e

D Ct/TT£Jf U^/TH FOLLOIV£R 0£/.OIl/.

FIG. 12.—VARIOUS STYIiE TOOLS USED.

BORING TAPERED HOLES
By W. ERNEST.

I do not presume that the following
method of boring a tapered hole with the
aid of the compound rest is new by any
means, but judging from the way many
machinists tackle such jobs it is certain
that a great number of men are not
aware of such an easy method. Most
lathes nowadays have the "rest" gradu-
ated in degrees at the base, so that when
a hole is to be bored, the number of de-
grees given it is a very easy method to
proceed. In repair work, liowevev. it is

simply a case of making one part to fit

another piece, or in many instances the
taper per foot is given. One does not
hnve to be very elaborate at figures to

go ahead on these kind of jobs any more
than if the actual number of degrees
were given. As an instance, let us as-

sume that we have a hole to bore, and
have found the taper required to be 1%
inches to the foot. First of all get a
pair of calipers and measure the diameter
of the base of the compound rest. Sup-

pose we have found this to be eight

inches in diameter, it naturally follows

that from the centre it swings on a four-

inch radius. Now 1% inches per foot

is equal to % inch in 1-inch lengths,

therefore, in 4 inches it will be four-

eighths or one-half inch. However, see-

ing that the cutting action of the lathe

takes off both sides of the hole as it

travels around in a circle only half this

amount of swing must be given the com-

pound rest, or in other words, only %
of an inch. To do this set the dividers

to a quarter of an inch off the scale and

insert one point on the stationary line

on the rest and swing around until the

top zero mark comes exact on to the

other point of the dividers and you will

have the compound set so close to the

desired position that it will cut the cor-

rect taper. This will eliminate any cut-

ting and trying and continual knocking

the rest about, to find the right location.

Furthermore, all this can be done in

quicker time than it takes to tell, and if

the workman happens to be a regular

lathe hand, once he has determined the

foregoing facts he would hardly have to

go over them again. All that would be

necessary, if he already knows how much
taper he wants, is to use his dividers or

even a scale would do. Personally I

have got very accurate results by judging

the distance with i?iy eye, from the gra-

duations.

-"O- H.-'FIXTOaE FOR MILLING ANGULAR SURFACES.

Buy Toronto Premises.- —Chas. E. Goad
Engineering Company has purchased the

two-storey brick building at 205-207

Victoria Street, Toronto, and will use it

as a warehouse. The building fronts 42

feet on Victoria and the sale price was
about $65,000. The building is at pre-

sent occupied by A. O. Gorrie & Com-
pany.
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A Manufacturing Plant That Is Built^ia a Park

The Home of the Clark Equipment Company, of Buchanan, Michigan. Can Employees be
Anything Else But Satisfied Working Amid Such Surroundings?

By J. H. MOORE

CAN j'ou imagine yourself at work
in a huge park with a profusion
of trees and flowers surrounding

you, yet be working in this park, not as
a gardener, but as an employee in a
manufacturing concern?

While such a condition sounds like a
wild flight of the imagination, ' it is

merely a brief way of stating the splen-
did plan adopted by the Clark Equipment
Co., of Buchanan, Mich., for the benefit
and welfare of their employees.

Believing that readers of CANADIAN
MACHINERY will be interested in such
a story of industrial progress, we have
secured various views of the plant, to-
gether with the aims and purpose of
this new and ideal method of working.

In starting to describe the relations
-existing at this plant, it is well to bear
in mind the fact that all dealings are
Taetween the m.en, not betv.-een labor and
capital. All plans are made and work-
€d out on the a.ssumption that each and
every man is fair and trustv/orthy. No-
body is considered an eye worker, and
every man is given a chance to prove his

ability.

This policy has resulted in a cordial
human relationship between the men and
management.

Various projects have been started
outside of the actual working conditions
that are well worthy of mention.
Homes have been built, a theatre

erected, a profit-sharing plan develop-
ed, a system of shop government estab-
lished, giving the men a voice in the
management, a community hospital has
been established, and last but not least
every encouragement has been given to
•each employee to join in athletic exer-
cises. All these inducements make bet-
ter satisfied workmen, which explains
why the recent labor troubles never
touched this concern.
The town of Buchanan, IVIich., is not

as large as New York City, having only

some 4,000 of a population, but here
people live, not merely exist. No doubt
readers are already aware that the con-
cern we speak of manufactures axles
and steel wheels for motor trucks, also

the well-known line of Celfor high-speed
drills, etc., etc., so that it is hardly neces-
sary to dwell on this point further, so
we will proceed with a description of the
planL itself.

The entire plant is laid out like a park,
with the various buildings grouped
around a centre garden, Vvfith well-kept
lawns. The factory is approached
through a long avenue of Lombardy
poplars, and it is merely a minute's walk
from the foundry or forge departments
to lawns of velvet smoothness.
Each office has a pot of flowers, e.ic'h

window-ledge ha« its own flower-box,
each lawn its flower-bed, The atmos-
phere and environment- Is, such that one
cannot help but feel that all is well with
the world as f.ar as this particular spot
is concerned.

Tucked away in one corner of the plant
is a complete greenhouse and conser-

vatory, ^l^re all sorts of bulbs and
plants a^^ nsrsed until strong enough
to be ^rjsuisplanted'to .the outdoor gar-

dens .'i ' '
'

.•'

The various deparbnttfhts of the- plant

are housed in buiralngs.o'f most modern
design; flight and sunshine are every-

where. Blowers ^rift sueti(pi fans sweep
fresh air into every nooHjland cranny.

Everything possible ii&s "Isfeen done to

beautify the place, and sanitary condi-

tions ar6 considered above all else. The
drinking fountains are of wfQte enamel,

and are, .of the fountain type.

V
;
.Homes idr Employees

A little over a year age the company
began building homes and selling them
to employees at cost. ' This step was
made oiily after the situation had been
weighed carefully. Employees were

given the benefit of long-time credit, and
of course cheaper building costs owing
to constructing in bulk.

Before going ahead with this housing
venture the project was first submitted

tc the employees in the form of a ques-

tionnaire. When these forms were re-

turned a meeting was held in the com-
pany's theatre, and, by the aid of talks,

sketches, and lantern slides, the plan was
explained. This gave the company a

good idea of the number of houses neces-

sary, how expensive they would be, etc.,

ftc."

The company then purchased 110 acres

of land and planted 40 acres to begin

with. This plotted section was provid-

ed with all improvements, such as wide
streets, trees, grass plots, sidewalks,

water, gas, and electricity.

In order to head off speculators and
keep profiteers from grabbing the

unearned increment, the company,
in fixing prices, added 100 per

cent, to the actual cost of each lot, plus

5 per cent, on the cost of each house. The
houses weie sold to employees at prices

ranging from $1,900 to $4,500, depend-

ing on their siz5 and style.

The employee purchasing the home
paid on terms arranged tr suit his purse,

so much down and so much in instal-

rnents, oh an amortization plan that paid

off both principal and interest, leaving

the property free at the end of a certain

period of years. The initial payments
ran from $180 to $400, averaging about

10 per cent of the selling price.

After five years of payments had
given the purchaser an equity suiTicient

to guarantee his good faith in carrying

(he deal through to the end, the 1 00 per

cent, on the lot, and the 5 per cent, on

the home were remitted and applied on

his account. In this way the buyer got

the house at actual cost price. »
A very peculiar and interesting point

was brought out when the company
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THE APPROACH TO THK PLANT. WHO WOULDN'T LIKE TO WALK
THROUGH SUCH A BEAUTIFUL AVENUE OF LOMBARDY POPLARS.

Started to sell these houses, for it was
found that the great demand was for

the hi<»lier-priced homes instead of the

smaller four-roomod bungalows. Not
only did the employees wish for homes of

good architectural lines, but thgy desir-

ed homes with plenty of room for ex-

pandint; families.

The company was not slow to take the

hint, so announced that any purchaser

would be allowed to purchase his own lot,

pick his own plan for his house, and the

company would build it for him, provid-

ing it was not freakish in design. Thi.s

plan proved a decided success, and many
have taken advantage of the opportu-

nity

Some 44 houses have already been

erected, and plans for additional homes
are ready. It is only a question of short-

age of material and labor which is hold-

ing the project up for the time being.

A Theatre of Their Own

a vaudeville troupe from Chicago was
brought to amuse the Buchananites, and

tickets were presented free gratis, but

the American worker does not take kind-

ly to anything smackirg of paternalism,

so that the actors played to mostly

empty seats. This plan was abandoned

and admission was charged the next

time, with the result that the house was
pncked.

At the present time the employees

have formed an organization called "The

Clark Players," and this able cast pre-

sents such well-known comedies as

"What Happened to Jones"; "A Pair of

Sixes," etc., etc. The theatre is also used

for minstrel shows, movies, and other

entertainments of like nature.

The theatre is operated without profit,

the admission fees paying for scenery and

all expenses attached to the rehearsal

and production of the plays by the home

talent. The use of the hell is also given

Realizing that men who work must
have healthy recreation, the company
built a model theatre, with a seating ca-

pscity of a thousand people. At first
AM INTERIOR VIEW OF THE CLARK THEATRE.

HERE IS SHOWN ONE OF THE NU.MEROUS FLOWER, BEDS THAT UEAUTIFY
THE PLANT.

free for all company activities, or praise-

worthy community purposes. The com-

pany also boasts of a gymnasium and

plant orchestra.

The Community Hospital

For the proper treatment of sick or

injured employees the company has pro-

vided hospital facilities adequate in size

and equipment for every emergency.

While this hospital was primarily in-

tended for the use of employees only,

the company, with a true feeling of team
work, opened it to every citizen of

Buchanan at cost. The institution is

operated and conducted by the Clark

Hospital Association, which is composed
of employees and representative citi-

zens of Buchanan. The township has

shown its appreciation of their being in-

cluded by making an appropriation of

$2,000 a year ago to go toward the main-

tenance of the hospital.

The building itself is ideally locateil
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between the plant and the employees'
homes. It handles accident cases, treats

the employees and their families in times
of sickness, and cares for the maternity
cases in the families of employees and
community residents.

The hospital has an ordinary capacity
of twelve beds, with provision for addi-

tional beds in case of unlooked-for ue-

mands, such as the influenza epidemic
of last year. There are several rooms
and wards, with a number of beds in

each. The staff of nurses in attendance
have commodious quarters, with all

modern conveniences. The hospital has
its own g-arden and poultry yard, and
fruit is in abundance in the immediate
vicinity. Ideal conditions you will ad-

mit.

Profit-Sharing Scheme

A little over two years ajjo the com-
pany inauGTurated a plan of combined
stock sale and profit sharing. The plan

is as follows. Employees are allowed to

subscribe for stock in an amount equal

to 10 per cent, of their salary. This
stock they purchase in lots, each lot con-

sistinc; of one share of preferred and one
of common.

No one can purchase more than fou<'

lots in any one year. With each lot is

driven an employees' participating certi-

ficate, which is entitled to a dividend of

6 per cent each year, or higher if the

directors so decide.

Of course the idea is obvious. If a
workman holds stock it is fis;ured that

he deserves a larcrer dividend than the
shareholder who merely invests his cash.

The plan has worked out very success-

fully. L.ist year the sharehohlinpr em-
ployees received 7 per cent, dividend on
their preferred stock and $12 on each
participating certificate.

In addition to this there is at the end
of each year a distribution of profits

dependent upon the amount of the pro-
fits. The dividends to participating em-
ployees thus far has gone as high as 65
to 70 per cent, on their investment.

As readers can understand, the labor
turnover has always been a big problem
with any manufacturing concern, but the
foregoing plans for their employees'
benefit has brought this company good
results in this respect. The firm com-
putes their labor turnover by dividing
the total number of employees leaving
each month by the axerage number on
the payroll for that month.

In 1917 the index figure was 118.50. In

1918 it was 118.6, making an aver.ige of

9.88 for each month in these two years
mentioned. For the first half ol 1919
the monthly figure was only 7.6, and of

this figure 2.S was desired by the com-
pany. This means that only 5.3 em-
ployees left each month of their own
accord. In these troublesome times this

is a record tc be pioud of, and one that

speaks volumes for the spirit of content-

ment pervading the plant.

Another notable feature is chat this

plant is operated ten hours a day. The
airangement is approved of by both the

CANADIAN MACHINERY
employees and the management. This
is only another proof that this entire
organization is proving not only in

theory but in practice, that honesty and
justice are the true corner-stones of ideal

working conditions.

Some cranks will tell you that there
is no sense in catering- to a workman's
needs, that he doesn't appreciate it, and
so on, but if you know of one of these

221

wiseacres, let him read this article and
convince him that it does pay to let your
employees know that you have their in-

terests at heart.

The Clark organization is like one big

family, employer and employee working
together hand in hand to attain ideal

working conditions together with the aim
to get the most out of life by putting the

best ino it

f

I*

*

I

SOME SPLENDID EXAMPLES OF THE HOMES ERBCTBH) AT LIBERTY HEIGHTS FOR
THE EMPLOYEES.
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Modern Methods of Power Transmission
Getting the Maximum Power Out of Transmission Has Always
Been a Study Well Worth While. This Article, Which Appeared

in "Practical Engineer," Discusses Various Phases of Interest

By HARTLAND SEYMOUR <

NOW that the cooservation of fuel

has become of such vital necessity

. in industry, it behooves every
works engineer to investigate very
thoroughly every loophofe in his- factory
where waste is able to creep in. He will

probably begin at that part of the works
where his fuel is consumed, that is, the

power-house. He will bring his power
plant up to date, and will satisfy himself
that he is obtaining the maximum pos-
sible percentage of power from the fuel

he is consuming, and it is there he Very
likely stops. He does not seriously con-
sider the waste of power that is going
on in his shops, by the utilization of in-

efficient power transmission factors. For
instance, unsuitable shafting, pulleys

and belting. Yet the method of trans-

mitting the power in the shop is no doubt
an opportunity for considerable waste of
power to occur. The problem really con-
denses to this: To deliver to the machin-
ery to be driven the maximum possible

amount of power received in the shop.
When laying out a new shop the en-

gineer can often effect a considerable
sa"ing in his power plant by the judi-

cious arrangement of his machines. One
method employed by the author was to

have a large scale plan of the shop made,
then to cut cardboard figures of the
machines to scale, and after this to ar-

range and rearrange these cardboard
shapes on the shop plan until the most
efficient disposition has been arrived at.

Heavy machinery should always, where
possible, be arranged near the main
drive, so as to economize in the length

of heavy shafting to be carried in the

shop. Again, if there are any machines
which do not run continuously, these

should be grouped together, as continual

stopping and restarting involves con-

siderable wear and tear on the belting.

There are other considerations, of course,

such as an arrangement whereby the

constant moving forward of the work in

hand is assured.

In many shops the capital sunk in the

transmission of power has apparently
been of no consequence, for the machines
have been arranged in straight lines, it

is true, but with the very evident lack

of forethought. A machine has been in-

stalled in a certain position, the shafting

carried to it, and the power finally de-

livered, but the responsible authority

evidently has not considered the fact

that every bearing is a source of loss,

besides the extra 'cost in initial outlay

as well as the maintenance cost, which
is usually very heavy.

Having arranged his machinery and
planned the lay-out of his shafting, the

engineer must next consider the erection

of that shafting. It is extremely im-

portant that the shafting be well

aligned. This is, naturally, something
of a problem where the machinery is

heavv and the floors subject to loads

which are being continually shifted. The

method of levelling frojn section to sec-
tion of the shafting by a spirit level is-

extremely unsafe, as a very minute error

in each bay will amount to something
considerable at the end. The other
method of aligning the shaft sideways
with a tightly-stretched wire, parallel

with the shafting, is fairly satisfactory,

but is inconvenient when the shafting

varies in diameter in different sections.

One very successful method employed in

some shops in America is to utilize a
surveyor's level.

The level is supported on two wooden^
horses beneath one end of the shaft.

The instrument is properly set by means
of dropping a plumb bob from the shaft
to the instrument, and then from the
instrument to the floor, on to a mark.
An adjustable target is hung from the

shaft in front of the level, the cross-

hairs being adjusted to coincide with
those of the instrument. The target is

provided with a set of jaws which en-

gage the shaft and adjust themselves ta

any diameter, without altering the posi-

tion of the cross-hairs. A fixed target

is hunnr from the opposite wa^ on thfr

sight line of the level, then the movable-

target is shifted from section to section-

of the shafting until the job is complet-

ed. This is a somewhat elaborate-

method, but is, nevertheless, highly ef-

fective.

The main drive should always be plac-

ed at the m.iddle of the shaft if possible,.

Tablk I.
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TABLB SHewiNG SHAFT TMAMBTER AND HOHSE POWER TRANSMITTED BY THESE SHAFTS UNDER CERTAiTN COND'TnOWS.
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and on the same level as the shafting.

If the drive is at one end of a shaft from
which, say, twenty machines are driven,

it is obvious that that shafting must be
<of sufficient diameter to convey the

necessary horsepower to twenty ma-
chines, whereas if the drive is at the

middle the shaft need only be large

•enough to transmit the horsepakver re-

quired for ten machines on either side.

The question of the diameter of a line

shafting is one of the most important in

th" whole transmission system. It should

•only be large enough to transmit exactly

fwhat is required of it. It is safe to

the shaft. Then, the shafting at the
mobr end must be of sufficient dia-
meter to transmit the horsepower re-

quired for eight machines, but beyond
that machine the shafting may be turn-
ed down to a diameter sufficient to carry
the horsepower required to seven ma-
chines, and so on, until the last machine
is reached, when the shaft need only be
large enough to convey the horsepower
required to drive the one machine.
When the type of shafting has been

decided on, the next factor should be the.

means of coupling the various lengths
of shafting. There are many types of

Sh-ofh FUlley^s

Belr-k

m
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LAYOUT SHOWONG PULLEY, BELT. AiND MOTOR ARRANGE3ME»rTS.

arun a shaft slightly larger, but the mar-
gin should be extremely .small from the
efficiency point of view. In this connec-
tion it is always well to remember that
a small diameter shafting can be made
up for by running it at a higher speed.

Although the speed, or revolutions per
.minute, varies widely with the type of

machine to be driven, it is usual to run
-a line shafting at anything up to 400
revolutions per minute.

It is obvious that a large diameter
shaft, while being capable of transmit-

ting more power than the smaller shaft,

requires more power to turn it, and .t_hi;J

is a very common source of power loss

in many works. In fact, in some works
visited by the author, the shafting would
with ease operate twice the number of

machines required of it.

Tabic 1, on the opposite page, gives

an idea of the horsepower transmitted

'by good steel shafting.

There arc other considerations to be
taken intc< account when the diameter of

the shafting is being settled. One of

the chief of these is the distance be-

tween bearing centres. The line shaft

which receives the main drive must be

supported by suitable bearings on either

side, and the whole section must be ab-

solutely rigid. The location of the other

bearings will very often depend on the

type of workshop construction, but it is

ob\'ious that the further apart the bear-

ings are, the greater will the diameter
of the shafting need to be.

There are many considerations to be
• taken into account when placing the bear-

ings, such as the size of the shaft, the

C number of pulleys and the speed of the

shaft. Naturally, in the latter case, if

the speed is high the bearings will need
to be closer together than when the shaft

is turning comparatively slowly. Of

course, from the point of view of
economy, every available inch of shaft-

ing should be utilized.

It is possible to effect economies in

many ways in line shafting. For in-

stance, supposing eight machines are
driven by a motor placed at one end of

coupling on the market, each with its

own specific qualities. It is not intend-

ed to describe these at any length, but
to give a few remarks on the use of

these types as a whole.

The first point to remember is to see

that there are no projecting parts in a

coupling, such as bolt heads, nuts, etc.,

as these projections are a source of con-

siderable danger. To avoid this the

coupling can be shrouded or protected in

some way. To avoid undue strain on the

shaft, a coupling should always be plac-

ed as near a bearing as possible and
away from the source of power. Fur-
ther, when coupling two shafts of dif-

ferent diameters, it is economical to turn

the larger shaft down to the size Of the

smaller shaft, and secure a coupling to

fit the latter.

An enormous loss of power in the

transmission system is the bearing fric-

tion. There are, however, many types

of bearing procurable, and with a little

careful selection this loss of power may
be reduced to a minimum.
The ordinary interchangeable swivel

bearing is usually made of cast iron and
lubricated with oil or grease; the latter

is usually j-arn grease or calypsol. These
bearinirs are. if required, fitted with
"lass oil eauges. Another type of swivel

bearing is fitted with hardened steel ball

bearine-s. This tvoe of bearing is ex-

tremely serviceable where light loads

are carried, and require very little at-

tention beyond the lubrication, which is

usually vaseline. The load is always

carried on three balls, and the bearing is

not liable to be ruined by sudden distor-

tion or lowering of one end of the shaft.

When the motive power is supplied by
a motor, one of the best bearings for
this purpose is fitted with hardened steel

rollers. It is said of this bearing that
the starting resistance offered to the
motor is very little more than the run-
ning resistance. This is obviously a
great advantage, for instead of the
motor having to be of sufficient capacity
to overcome the starting resistance, it

need only be powerful enough to drivie

the installation.

Having decided on the type of shaft-
ing, coupling and bearing to be employ-
ed, the next point is the means of sus-

pending the shafting, namely, by
brackets for walls, hangers for ceilings,

and pedestals for floors.

Hangers are made closed or open
sided. They provide for automatic align-

ing of the bearing with the shafting, arid

also permit of the bearing being adjust-

ed horizontally br vertically. " *•

Swivel pedestals are made Ijbth a2t-

justable and non-adjustable. That means
that in the former case the bearing can
be adjusted either vertically and hori-

zontally to the extent of % in. or so.

The non-adjustable type does not permit
of vertical or horizontal motion, but is

provided v/ith a swivelling movement,
which ensures automatic alignment with
the shafting.

For heavy work or first motion shafts,

girdle type, rigid pedestals are usually
employed. These pedestals aref made
with an angular or horizontal joint and
lined with gunmetal, phosphor bronze
and babbitt metal.

Pedestals and bearings can, of course,

be obtained in one unit, either

swivelling or non-swivelling. In erec-

tion of the latter type great care
must be taken to see that the shaft is

true.

It will thus be evident that there is

a very wide range of choice of shafting
and its fittings, and also an opportunity
for the works engineer to get exactly
what he wants. There is no reason why,
if efficient transmission factors are ob-
tained and regularly inspected, any
works should suffer from loss of time
due to p. breakdown which might other-

wise have been avoided.

A soldering iron, with an electric arc

inside of it for the heating element is

being used for some kinds of repair work
in Europe. The rear surface of the cop-
per head forms one arc electrode, the
other being a carbon red adjusted by
hand. Except for a small gas opening,
the arc is entirely inclosed and insulated

with porcelain. It takes three minutes
from the time the arc is struck to heat
the copper to the right temperaure for
soldering. With a small resistance in

circuit for steadying the arc, the imple-
ment uses 625 watts at I2r) volts. The
arc itself operates at 40 volts, the re-

mainder being consumed in the resis-

tance.
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Standard Spindle Noses for Milling Machines*

THE activities of the British En-

gineering' Standards Association

with regard to the standardiza-

tion of nrillang cutters and small tools

will be of great benefit both to iisers

and makers, and it is anticipated that the

new standards when finally decided up-

on will be widely adopted.

It has not hitherto been found pos-

sible to adopt th* standardization of

spindle noees of milMng machines, main-

ly on account of the fact that there are

90 many machines of Ajmerican manu-

facture in use in this country, and it is

hardly to (be hoped that the British En-

g%)eering Standards Association will be

suooesfo! in persuading American and

British n»anufacturers to agree to one

standard for both countries.

It appears, therefore, that the only

course which is practicable in this coun-

try is the adoption of a standard sipindte

nose for British mailing machines.

The design of spindle noses has chang-

ed conOTderalbly in recent years as a re-

sult of the heavier duty which has latter-

ly been performed by milling machines,

which has sho\\Ti up the weaknesses of

spindle noses as formeriy, and even now,

largely made.

It is generjdly agreed that some form

of clirtch drive is necessary on a sipdndle

nose for heavy milling^ and exiperience

has proved that the otatch shoiild be of

the closed and box tyipe wdth a view of

avoiding distortion in vise.

It has also been found necessary for

heavy work to harden the cluAdh with

the same object, viz., to prevent dis-

tortion.

Screwed spindle noses have ibeen found

to "be faulty for heavy work, as even

when made with moitiple threads it fre-

quently becomes imjKissilble to remove

•From "Machine Tool Review."

cutters wlhiich are screwed upon them,
and the tendency has therefore been on
new designs to adiO(pt either iparallel or
taper fits, holding itlie cirtter back by a
draw bolt through the spindle, the tor-

sion being taken Iby the clutch drive.

The ta(per nose has advantages over
the paraiWel nose in that the cutters are

miore easiily applied and removed and
more easiily kept true. As makers of
heavy milling maohines these considera-

tions were borne in upon us as a result

of trouibles wthiioh occurred with the
earlier tyipes of noses, and. we believe it

miglht be of :benefit to tflie engineering
trade generally to publish particulars of

the noses wihlich we have finally adapted',

and which have been proved by consider-

able use during the last nine years to be
satisfactory and to ibe free from any
practical objection.

The illustration sboiwis the four stand-

ard noses whicfti we have adopted, the

external taper Ibeintg made to a uniform
angle of 7% dieg. with the axis, or in

other words, an included ang'le of 16 deg.

Brown and Sharpe tapers have been
adopted for the arbors, as thefee are in

almost universal use; the clutch drives

are milled out from tihe solid as indicat-

ed. The ends of the spindle noses are

hardened so that the tordening applies

both to the external taper and the clutch,

and both internal and external tapers are

finished by grinding.

There are no keyis' or other parts in

this spindle nose vilbAdn. can come loose,

and the design enables face cutters to

be used very close up to the bearing of

the spindle.

We siiigigest that the jyarticularsi which
are now offered for publlication for the

first time may be of assistance to other

designers of milling machines and may
lead to the adoption of a satisfactory

British standard for spindle noses.

» GRINDING WHEELS
When grinding wheels are received in

good condition, carefully handled and
properly installed and operated, they arc
reasonably safe. To make sure that
wheels are reasonably safe, see:

That they are sound and free from
cracks or flaws.

That they are not operated at a
higher speed than recommended by the
manufacturer.
That they do not fit too tight or too

loose on the spindle.

That the flanges clamp the wheel at
the outer edge of the flange. (The
flanges should be "relieved" in thr

centre, leaving a bearing surface about
three-fourths of an inch wide around the

outer edge).

That the inside flange is secured to the
spindle.

That a washer of blotting or other

soft paper is installed between the
flanges and the wheel.

That the diameters of the flanges are
the same and between one-third and one-
half the diameter of the wheel.

That the wheel runs true and in ba-

lance.

That the spindle-bearings are neither
loose nor so tight as to cause heating.

That oil does not work out on the

wheel.

That the nut tightens in the direction

in which the wheel revolves.

That the wheel is protected with a

guard which would retain it should it

burst.

That the arbor-ends and nuts are
guarded.
That the belt is guarded at the pulley-

contact.

That the tool-rest is !=ecurely adjusted

close to the wheel surface.

When first starting a grinding wheel
stand to one side for about half a minute
as this is the time when wheels are most
likely to burst.

Wear goggles when grinding.—"Na-
tional Safety Bulletin."'

W»3t»fTltfV;

M6 TVIB WO!(t

SECnONA'L Vraw OF VABIOUB SIZE SPINDLE NOSES.

Many of the Aleutian Islands, which
stretch westward from Alaska Peninsula

towards Asia, bear deposits of sulphur

of the type called solfataras. Sulphur
claims have been located at three places

on these islands and on the peninsula,

one of them in the crater of Makuhin
Volcano, on Unalaska Island. The sul-

phur deposit is the only part of the

crater that is permanently free from
snow and ice, being kept so by subter-

ranean heat and by the discharge of hot

sulphurous vapor. In this crater 10,000

to 15,000 tons of sulphur may be avail-

able for mining. Another deposit of sul-

phur is on Akun Island. It covers l.'i or

20 acres, and contains about 1.20C tons

to the acre. Still another is on Stcpovak

Bay, on the south shore of Ala-ska Pen-

insula.
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A Personal Chat With Our
Drawing Course

Students

A FEW days ago we received a letter from one of our
students, who was a recent prize winner. He stated that
at the time of writing his prize had not yet come to hand.

We were greatly surprised to receive this letter as our instruc-

tions are that prizes be sent immediately winners are announced.
We forwarded another scale immediately, which no doubt has
been received by now.

Should there be other students who likewise did not receive their

prizes, we would appreciate their writing us at once.

We would like to put a direct question to our students—"Why
are we not receiving more plates to decide upon?" We know
that over 500 students are following this series, therefore it is

only natural that we look for a steady stream of drawings.

Lately the number of plates received has dwindled. What is the
reason? Are our plates too difficult or intricate? Are the in-

structions not sufficiently clear? Are we traveling too fast, or is

our series ceasing to interest ?

We would like readers to realize that this course is being run
for their benefit and that additional information and help will be
furnished at any time upon request.

We have watched with interest the progress of some of our
students and it has been very encouraging. A steady improve-
ment has been noted from the beginning and we are pleased to

say it is continuing.

Having stated our views on this matter, we expect to hear readers'

opinions, so request that every student following the course
(even if he has never sent in any of his work) write us fully as
to his opinion of it. Let us know your candid opinion, be it

favorable or otherwise.

Above all, write us without delay. If this course is not interest-

ing our readers we want to know, so that we may, if necessary,
discontinue it. Should you wish it continued and to perform
your work on it quietly at home, say so frankly.

We look for a steady inflow of letters on this subject and in

order to make it interesting we will offer three prizes to the best
letters received.

By best letters we mean the letters which discuss the course in

such a way as to furnish us with satisfactory replies to the above
questions. Let us hear from you—Now.



?2C Volume XXIir

WELDING
AND CUTTING

Electric-Arc Welding Equipment*

By H. L. UNLAND"

PRACTICALLY all arc welding is ac-

complished by either the metallic

or the carbon electrode method. In

the metallic-electrode method the elec-

trode consists of a wire or rod held in a

suitable holder. The heat of the arc,

in addition to melting: a small pool on

the work, melts the electrode and the

current causes the molten metal to be

driven in finely-divided particles against
' the work. By this method metal can be

deposited on vertical surfaces, and it is

the only way in which metal can be

successfully deposited overhead. The
metal deposited by this method is more
uniform and a weld so made is stronger

and has a smoother and more regular ap-

pearance than one made by the carbon
el3ctrode. For these reasons the metallic

electrode is used when strength or ap-
pearance is important.
The carbon-electrode method is used

for building-up metal, plugging holes in

castings, welding, or for joining parts
where strength and appearance are not
essential, or where the surface is to be
machined off. Since heavy currents can
be used, metal can be deposited rapidly.

In the carbon-electrode method a carbon
rod is used instead of the metal electrode.

The arc fuses the metal of the work and
additional metal is supplied by melting
a rod of filling material in a manner
similar to soldering with an iron or weld-
ing with a gas torch.

Welds that are soft enough to be ma-
chined can be made by either method if

reasonable care is taken. The deposited
metal should not be chilled, and if the
carbon electrode is used the arc should
be kept long enough to prevent carbon
being carried into the weld. Besides the
above causes, the principal reasons for
hard welds are poor quality of electrode
metal or filling metal.

The deposited metal is obviously cast
steel, since it is merely fused in place and
is not ordinarily subjected to any me--
chanical working afterward. The metal
will have the coarse-crystal structure
found in unannealed cast steel and like-
wise will have comparatively low values
for reduction in area and elongation. In
some cases the tensile strength of the
metal in the weld mav be p.s high as
55,000 to 60,000 lb. A safe figure is

Co

•From "MeUl Trmdm."
Pow«r «n<) MinfnK E.-.;;!.^l:t^, General Electric

35,000 lb., provided the work is done by
experienced welders.
The following table shows tlie approxi-

mate kilowatt-input required for various
systems'

Kw. or Kva.
Alternatinyr-current 100-volt supply 15
75-volt constant potential 1'5

60-volt constant potential 12
Alternating-current 110-volt supply 7
40-volt constant potential S
Constant-energy equipment with supply
motor-generator set 7 .65

Constant-energy equipment operating
from 125-volt line 5.36

If a considerable number of operators
be employed, the outfit requiring low in-

put if n-,uoh tc be desired, as the cost of

operation is reduced.

There are se'^'eral prircipal types of

welding equipment, among which are:

1. Constant-energy self-excited gener-
ator.

2. Constant-energy balancer sets.

S. Constant-potential generator with
auxiliary equipment.

4. Alternating-current welder.
All except the constant-potential type

are primarily single-operator individual

outfits suitable for bare metallic-elec-

trode welding only. The constant-
potential type may be used as sinfjle-

operator equipment for either carbon or

met.'^llic- electrode welding or a number
of opei-ators may work from one ma-
chine. This type of machine also per-

mits the use of the carbon electrode for

cutting.

The equipment for each type of appar-
atns is as follows:

The constant-energy self-excited gen-
erator is arranged for belt drive, or to

be directly connected to a direct-current

motor or to a 60-cycle 3-phase alter-

nating-current motor. This type may
also be direct-connected to 25 or 50-

cycle alternating current motors or to

alternating current motors of any of

these frequencies wound for two-phase
circuits, the maximum voltage being .'550

It can also be direct-connected to gaso-
line engines or to other engines with
speeds of either 1,20C or 1,500 revolu-

tions per minute.
The constant energy balancer sets are

suitable only when 110 to 125-volt direct

current is available. If the circuit has
the positive side grounded it is entirely

satisfactory, if not, special precautions
must be taken.
Thr constant 'Dotential generators can

be direct connected to direct-current

I

motors or to a 60-cyc!e, 3-phase alternat-
ing current motor. The equipment is

also suitable for connection to gas, oil
or steam engines.

Alternating current welders may be
used en 60-cycle circuits of 220, 440, or
550 volts. The welder is single-phase, but
where several are in use on a polyphase
system they may be distributed among
the phases to balance the load in part.

The constant energy src-welding gen-
erators of the self-excited type are de-
signed to obtain in one machine all the-
characteristics demanded by arc-welding
service. This is obtained without the
use of external ballast-resistance or
separate excitation from any external
source. Since the machine provides its
own excitation, the voltage characteris-
tics are such that tliroughout the proper
working range of the arc the energy de-
livered is practically constant. The-
voltage and current follow the momen-
tary variation in the arc condition prac-
tically instantaneously, end consequently
the lag between change in arc conditions
and resulting correcti"e change in elec-
trical conditions is reduced to a mini-
mum. This lag is one cause of trouble
in welding with self-regulating welding-
equipments whether the automatic fea-^

ture is embodied in the revolving appar-
atus or is mounted on the control paneL

How Generator is Wound

The generator is so wound as to give
a no load or striking voltage of 60, which,
when the arc is struck, automatically de-
creases to the voltage required by the
arc. This is from 18 to 20 volts for the
average operator and average good work.
A longer arc is undesirable. Skilled
operators on smooth work are sometimes
:ible to hold a short arc with a voltage
as low as 16, but in rating the generator
20 volts is used. By adjustment of the
dial-switch on the panel the current may-
be adjusted from, a maximum of 200 to
a minimum of 75 in 25-ampere stops.

The constant energy arc welding sets
of the balancer type is a novel type of
arc welding equipment which combines
the best electrical characteristics for the
arc with high efficiency and light v/eight.
It operates from a 125-volt direct current
suTiply-circuit, but will also operate on
voltages as low as 110. A supply voltage
of 125 was selected because that was
found to give the best results, not only
from the standpoint of efficiency, size
and weight for the set. but from the
standpoint of the distributing svstem.
These characteristics have been demon-
strated both from a series of practical



February 26, 1920 CANADIAN MACHINERY 227

tests under commercial operating condi-

tions anti from oscillograph curves.

, The balancer set is of standard two-
bearing construction,: built for operation

on 110 to 125-volt direct current supply
circuits. The two armatures aie mount-
ed on one shaft and connected in series

across the 125-volt supply circuit. One
terminal of the welding circuit is taken
from the connection between the two
armatures and the other from the posi-

tive line. By this means each of the
machines supplies part of the welding
current and, consequently the size and
v/eight of the machines is minimized.
The design of the fields and their con-
nections is such that the set delivers the
voltage required directly to the arc with-
out the use of resistors or other energy-
consuming devices.

The current control gives six steps of
the approximate values 50, 70, 90, 110,

130 and 150 amperes. If intermediate
current values are required they can be
obtained by means of the generator field-

rheostat.

Arc welding is usually done on metal
that is grounded, and this is unavoidable
in ship work where the ship structure is

always well grounded. Since successful
operation requires that the' positive ter-

minal be connected to the work the
supply circuit should be arranged so that
it can be grounded on the positive side

with entire safety.

In the constant potential arc welding
generators any direct current can be used
for welding, but the voltage must be re-

duced to values from 20 to 50 volts. One
method of obtaming this condition is by
using a constant potential supply circuit

and inserting resistance in series with
the arc to absorb the excess voltage. This
is an inefficient method of operation with
the ordinary supply ciixuits as the volt-

age absorbed by the rheostats is a large
part of the total energy. If the supply
circuit is 550 volts and the metallic arc
is being used at 20 volts, the energy used
is only a small fraction of that taken
from, the line. In order to avoid these
losses the General Electric Co. has de-

veloped a line of special low-voltage
generators and a method of control. The
generator is wound for 60 to 7B volts,

which is as high as is ever required for

welding.'

The automatic control equipment gives

protection to the generator without af-

fecting other operators, whose welding
circuits may be connected to the same
generator. The setting of the dial switch
on the welding panel determines the

amount of resistance in series with the

arc, and, therefore, controls the current

used. This is regulated as required by
the work to be done. Before starting the

arc the operator sets the dial switch for

the amount of current required for the

work so that on starting the circuits are

in normal running position. Thus it is

not necessary to have any relays or

switches open or close, or to change or

disturb the electrical circuit in order to

weld.

Alternating current arc welding equip-

ment has been developed. A single-

phase transformer is used and is provid-

ed with taps and connections for obtain-
ing the various values of current and
proper voltage required by the bare
metallic electrode arc as used in welding.
The equipment operates on a 60-cycle cir-

cuit and with supply voltages of 550 or
less.

It is difficult to give universally ap-
plicable figures covering amperes, speed,
etc., for electric arc welding because of

the effect of the conditions under which
the work is done, the character of the
work, and, to a large extent, the skill of

the operator.

Approximate speeds of welding sheet
metal with the metallic electrode are
given in the following table:

Comparative
Thick- Cost cost per ft.

ness of Speed, per acetylene
plate, feet foot, welding

in. per liour cents cents
1/16 20 2.12 1.78
1/8 16 3.12 4.66
1/4 10 . 7.13 13.1
3/8 6.5 12.3 36.1
1/2 4.3 19.8 Much higher
3/4 2.0 41.7 Much higher

1 1.4 61.3 Muchhigher

The above are based on average fig-

ures for materials and labor. They will

probably vary considerably for different

localities and will vary slightly with the

type of equipment, but the relative costs

of gas and electric welding will in gen-

eral hold true.

The carbon electrode can be used fre-

quently for welding and for building up
metal where the metal is not subjected

to high strains or where it is under com-
pression only. It can be used also for

rough cutting of plates and structures.

The following figures for metallic-

electrode welding are based on favorable

working conditions and a skilled opera-

tor. However, they are approximations

only and are given merely as a general

guide.,
Amperes

Light worlc 26 to 12.^

Heavy work up to 225

Electrode- Corresponding

diameter, plate-thickness,

inches Amperes inches

1.16 26-50 Up to 3-16

3-32 60-90 Up to %
1^ 80-16fl . % to %
5 32 125-200 Vt up
3-16 175-225 %-up

The same size of electiode may be

used with various thicknesses of plate.

The heavier plate will require the use

of the heavier currents.

The average current ranges for differ-

ent types of work are as follows:

Amperes
LiK*it welding 15» to 260

Medium welding 250to 850

Heavy welding and medium cutting . . . 4O0 to 600

'Very heavy welding and heavy cutting 600 to 1000

The maximum values of current per-

missible for carbon electrodes are as

follows

:

Diameter of Maximum
electrode - amperes

V4 in 1<*

% in 300

% in 500

1 in 1000

Graphite electrodes permit the use of

somewhat higher current densities but

the higher cost of graphite electrodes is

a serious handicap to their use. Lower

currents than the above may be used

but higher values will cau.so midiii Imrn-
ing of the electrode.

For depositing; or buildiuj^ ui- .metal
by means of tlTe carbon arc on flat sbr-
faces where the work is accessible gnd
all conditions favorable, the fcilo%vjng
figures apply:

Current. Pounds Cubic inches
amperes per hour i>er hour

200 n/. g.4
8«0 3 10.8.
4M *% ,^,.16.2'
51)0 6 21.6

For continuous worji the above figures
apply, but, for short jobs of ten minutes
or less the rate will be double the above.

Welding wrought iron and steel in
simple sections by the olectric-arc weld-
ing process presents no serious difficul-
ties. Reasonable care on the part of the
operator in keeping the weld clean and
in the preparation of the weld will, with
ordinary skill in welding, produce a suc-
cessful weld. The subject of welding
may be divided into three parts, namely,
equipment and materials, preparation of
weld and welding.

Other Equipment

In addition to the regular equipment
and auxiliary apparatus, special jobs
make it desirable to have on hand other
miscellaneous pieces of equipment. Odd
pieces of carbon-block or of copper may
be used as dams in holding the molten
metal in place. If the weld must be
smooth on one side a piece of copper or
carbon may be held against the weld and
metal filled against it. Iron or steel can
be used if care is taken not to weld to
it. When a hole is being filled the bot-
tom may be closed by holding a plate of
carbon or copper against it until suffi-

cient metal is filled-in to hold. Care
should be taken to flow the molten metal
against the guide-pieces and not to allow
the arc to play directly on them, other-
wise the weld will probably be con- .

taminated by this material, or else the
guide-piece may be welde.tl solid and can-
not be easily removed.
, A steel wire scratch-brush is useful
for removing light scale and rtist if

necessary, before commencing to weld,
and also at intervals during the welding,
usually when changing electrodes.

(To be continued)
«

A recent application of the oxy-hydro-
gen flame is to the spraying of metals
on to cold surfaces. In what is known as
the Schoop process the metal, in the form
of wire, is fed into the interior of the
flame, where it is melted and then blown
by compressed air, in a state of very fine

division, on to the surface to be' coated.

The arrangement is such that v.'hen the
size of the flame is Increased or decreas-
ed, the feed of wire is changed simul-
taneously, so that the rate of deposit

per unit area is constant. The finely-

divided metal fills all the interstices of
the surface upon which it impinges, and
becomes firmly attached, and by continu-

ing the process any desired thickness

may be deposited. By this method sur-

faces may be coated with metals of high
melting points such as nickel, and the
working costs are lew.
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DEVELOPMENTS IN
SHOP EQUIPMENT

TWO-SPINDLE SPLINE MILLING
MACHINE

THE two-spindle spline milling

machine herewith described and

illustrated, has been recently plac-

ed on the market by The Taylor & Fenn

Co., Hartford, Conn.
This machine is automatic in operation

and is designed to simultaneously ma-
chine two spline grooves up to six inches

in length on opposite sides of the same
piece, single splines of the same or dif-

ferent diameters simultaneously on two
pieces, or through slots such as drift pin

slots or cutter slots in borintj bars and
similar work. Rapidity of action, ease

of manipulation, facility of adjustment

and large capacity permit this machine

to handle a wide range of machine parts.

Once set to cut a certain depth and
length of slot it will continue to do so

until readjusted.

Two cutters operating simultaneously

reduce the machining time by half on
work where two spline grooves are cut

simultaneously in the same piece or in

two separate pieces.

Work of any diameter up to 5 inches

and of any length may he splined. A V-

shaped vise affords a positive clamp for

the work beyond the cutter traverse at

one end, while the other end of short

work, if centred, is supported on a male
centre, and if uncentred, is supported in

a female cone. Long work is free to

project beyond the confines of the ma-
chine both front and back.

The maximum table travel is 6 inches,

therefore the maximum length of spline

which may be cut at a single setting is

six inches plus the diameter of the cut-

ter. There are six changes of spindle

speeds ranging from 302 to 1,885 r.p.m.,

and ten changes of table feed, so that

ample range is provided for handling
splining operations in various metals.

Efficiency in this type of machine is

dependent on the efficient operation and
co-ordination of three functions. The
cutters must rotate at correct speeds;
the traverses of the table between ex-

tremes must be accurate and at correct

speeds and the feeding of the cutters to

depth must be properly timed and in

uniform increments. All these essentials

have been incorporated with the result

that splines of exact duplicate lengths

and uniform high finish and accuracy are

produced in a minimum period of time,
the duration of which of course depends
on the length, width, and depth of the
spline and the cutting resistance of the
metal being worked.
No countershaft is necessary as to the

drive is direct from a pulley on the line

shaft to a tight and loose pulley to the
left at the rear of the machine. The
shifter rod extends through to the front
of the machine where all other controls
are located.

A speed box, within the column and to

the left affords six gradations of spindle
speeds. The controls for the speeds are
within easy reach of the operator when
in operating position in front of the
machine. Provision has been made so
that the machine must be stopped while
speeds are being changed, thus provid-
ing positive protection against damaged
gearing. The speed gears are of alloy

steel hardened and run in an oil bath.

Ten gradations of feeds are available
for the table. These are obtained from
a speed box containing a cone of five

gears and a two-speed clutch, controlled

from the front of the machine. Each
one of the ten gradations of table feeds

A PARTIAL f-RONT VIEW OF THE MILLER, THE MACHINE LOOKING FROM THE REAR.
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A PLAN VIEW, ILLUSTRATING THE GENERAL DESIGN AND
PROPORTIONS.

is available with each one of the six

spindle speed gradations.
The work table obtains its motion

through a lever from a" cam mounted at
the front under the work slide of the
machine. This cam is driven by shafts
and gears from the feed box. A simple,
easily adjusted mechanism is provided
whereby the table movement may be
varied from zero to the maximum of six

inches.

The feeds to the spindle housings are
transmitted through crank and link me-
chanism from a cam mounted behind the
table reciprocating cam just mentioned.

Following is a description of the man-
ner in which the cutters are fed into the
work:

At each end of the machine there is

a small handwheel geared to a feed
nut that turning this wheel moves the
screw back into the nut. During this

process that nut remains in fixed posi-
tion lengthwise, but rotates, while the
screw is pressed by a compression spring
back into contact with the nut. Turning
of the handwheel is continued until a
pointer, moving over a graduated scale,

assumes a position corresponding to the
depth to which it is desired to sink the
cutter into the work, this sets the depth
of cut.

When the machine is started the feed
mechanism causes the two feed nuts to
rotate but as they are held against
lengthwise movement the screws push
the two opposed cutter heads inwardly
against the pressure of the compression
springs. Feeding of the cutter heads
continues until the predetermined depth
is reached at which point the screws run
out of the nuts and feeding stops. In
cases where the slot is milled through,
as for instance the drift slot in drilling

machine spindles, it becomes necessary
to avoid leaving a small fin in the center
of the work. This is accomplished by
withdrawing one cutter just before it

reaches the centre of the work and caus-
ing, the other cutter to continue its feed
movement beyond the center. After the
centre of the work has been passed by
this cutter the head which carries it re-

cedes. This synchronized movement of

the cutter heads is, of course, performed
automatically by power.

In spline milling operations it is of the
greatest importance to provide for effi-

cient cooling of the cutters and work.
With this in mind the cut lubrication sys-
tem of machine has been developed along
lines which afford exceptionally efficient

results. A reservoir is secured to the
door of the column within the body of
the machine. When the door is opened
this reservoir swings out with it and the
supply of cut lubricant can be readily re-

plenished or the reservoir cleaned. The
coolant pump is driven at constant speed
from the main drive pulley, thus making
cutter spindles themselves. Passing
through these and through grooves in

the shanks of the cutters it is projected

under considerable pressure direct on
to the lips of the cutters, cooling them
and at the same time ejecting any chips

immediately they are formed.

Summed up the features of machine
are as follows:

The machine is driven by a single belt

direct from the line shaft. Although
of compact design the machine will

t-RONT VIEW OF

handle larger and longer work than pre-
vious models.

All controls; starting, stopping, feed,
speed, adjustment of stroke, depth of
cut, adjustment of table, placmg of
work, changing of cutters, etc., are oper-
able from the front of the machine.

Provision is made so that the table,
attached fixture and work as a unit are
easily and quickly adjusted from the
front of the machine is exact relation
with the cutters after the work has been
clamped to approximate position in the
fixture.

In this machine but one cam of moder-
ate size is employed. This is at the front
of the machine below the work slide and
does not project beyond the table travel.
The spindles are axially in fixed posi-

tion in the bearings of their housings.
The overhang is, therefore, constant for
shallow or deep splines and is dependent
on the length of the cutter iself. The
spindles being thus axially fixed in the
housings they are absolutely protected
from the entrance of the cut lubricant
into their bearings.
The adjustment is made by two hand-

wheels conveniently placed at the front
of the machine. The cutter spindles are
lubricated by an efficient splash system.
The locations of the cutter lips in the
splines are at all times indicated on an
easily read, plain flat scale on the spindle
adjustment slide to the right of the ma-
chine.

The cutters can at will be made to ad-
vance either in unison or alternately and
either to knock off in unison or alternate-
ly. This feature is controlled instantly
by a conveniently located shifted knob.
The cutter spindles can be locked while
changing cutters. This is accomplished
instantly from the front of the machine.
The cutters are held rigidly and con-

centrically in a chuck of special design.
This feature, in conjunction with th&
fixed relation of the spindle bearings to
the cutter, assures the cutting of slots

of a width equal to the diameter of the
cutter.

The cut lubricant is under uniform
constant pressure. It is conducted

through the spin-

cles and projected
through grooves in

the cutter bodies
directly on the cut-

iter lips. Thus no-

adjustments are nec-

essary as the stream
of cut lubricant is

at all tiroes focus-

sed on the cut, not

only lubricating but
on the rebound
ejecting the chips

the instant they are

made. The incor-

poration of this cut

lubricating system
has made possible

the installation of
efficient guards
which retain the

coolant within the

confines of the ma-
iHE .MACHINE. chine itself.
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lem that sooner or later must be liquidated by this

country
In a number of letters that CANADIAN MACHINERY

has seen from American firms, written to the Canadian

trade, it is stated that these firms have faith in the future

of Canada. This country appreciates the compliment, ami

should seriously consider on what this faith is founded.

We speak glibly of OUR vast resources, of OUR min-

eral wealth, of OUR forests and streams, and of OUR
broad acres. In some o.ueer way we seem to imagine that

these things are going to rise up and pay off all our

obligations, restore to us a favorable trade balance with

United States, and, in short, pull us out of all the holes

into which our industrial and commercial laziness and

indifference have dropped us.

Face the thing now. All these resources are not going

to help us out to the extent of a dollar unless we are pre-

pared to stop our short-day nonsense and get down to

work. The confttence of American manufacturers in the

ability of this country to discharge its obligations is based

on the belief that we will produce sufficiently to place

in the markets of the world as much as we take out.

Canadians should not be short-sighted in this matter.

Remember—the action of American firms in taking Can-

adian monev at nar is only a stop-gap. The final solution

rests with the Canadian people themselves—not with

United States or any other country.

Our one sure way out rests in greater production and

more hours, rather than in fewer hours and decreased

output.

Meeting the Exchange Rate

IT is evident that there is a growing tendency on the

part of the American manufacturers to take Canadian

money at par, or else to absorb part of the adverse ex-

change rate. The Oakley Chemical Co. of New York this

week advised the Canadian trade, "All Canadian remit-

tances made by draft on New York will be accepted, less

allowance thereon of one-half of the current rate of ex-

change." In the same mail the Norton Co. of Worcester,

Mass., wrote in part as follows: "We will be pleased to

assist you by accepting Canadian funds in payment of

your purchases." The exchange business is a nasty sink-

hole for Canadian firms that have much to liquidate in

the American market. It is absolutely a drain where no

value is received, and there are many cases where it can-

not be passed on to the public.

For instance, a Canadian firm making automobiles has

already announced its selling prices for. the year. It is

caught now with from 15 to 18 per cent, on exchange for

raw material it must secure "fronj 'the States. It has no

come-back. It must, pay and lose,
"

American firms are making no' mistake when they keep

one eye on the future trade of this Country. It is a serious

€rror to get the 15 or 18 per' cent, exchange so largely

stuck in their eye that they cannot see past it to the

greater things in the future. '

• • *

NOW there is another phase to this exchange situation,

and it cannot be overlooked if we ever expect to come
even with the boards. The reason our money is discounted

in United States is because we have bought much more
from them than we have sold to them. The rebating or

absorbing of the adverse exchange rate may alleviate the

financial pains of some concerns for the moment, but
what will it do? It will stimulate buying in the American
market on the part of Canadian firms, and in this way
aggravate an already serious situation, and create a prob-

A Candid Admission
THERE is considerable significance in this despatch,

coming from London, England:

The General Federation of Trades Unions an-

nounces that during the last quarter 145,700 pounds

was paid out by the organization in connection with

the cotton employees and iron moulders' strikes.

"The saddest thing," says the Federation in con-

nection with the announcement, "is the failure of this

expenditure to obtain anything beyond what might

have been secured through negotiations."

If one were to apply the same reasoning to the steel

strike recently staged in United States, similar results

would be forthcoming. Right in our district we have

similar examples.

Strike pay, at best, is a miserable joke to play on any

home. It would bankrupt any union were it to attempt

to f.tap-e p. nrnlonped strike and pay to its members any-

thing in keeping with the demands that are made on the

family purse.

At this time of year the strike talk begins, becoming

ram.pant about the first of May. If there are matters that

need adjustment, try negotiation first. When the results

of that are available, give it a big and a serious think

before voting strike for the sake of a few cents an hour,

or a few hours a week.

If there is a big, vital question up, where your rights

are at stake, and where the only way open is to strike

—

then strike, and strike hard. But remember that in these

days of high wages and short hours these cases are few

and far between.

Do not make the serious mistake of allowing the pro-

fessional agitator to think and decide for you. Remember,

the men who make money out of strikes are not safe

counsellors.

The peculiar financial conditions of the moment make

strike talk dangerous this year. A slackening on this

account, on top of all the other obstacles, such as shortage

of material, exchange rates, etc., may be the final monkey

wrench in the bJH wheel.

A real example of thrift is the man who is sifting ashes

as religiously at the first of March as he did the first

week he lit the furnace.
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It's Easy to Get Out and Sell Machine Tools
By ARK

A/IR. JOSEPH PRUNE wanted to go on the road as a
''^ machine tool salesman. He heard that it was good
business. In fact he knew of one chap who, in the war
days, had written business amounting to $76,000 in one
day. Joe reckoned that was a good living, more splendid

than he had ever dreamed of. And so it was that friend

Prune got past the switchboard girl, the private secretary

and into the office of Mr. Machine Tool. Mr. Tool owned

"OUR LATHE HAS NO SWING. IT IS PERFECTLY RIGID."

up to Mr. Prune that they needed a man, whereupon Mr.
Jos. Prune admitted that he was certain he could sell

machinery, as he had had his hands all over a machine
when the war was on. He was head soda water man on
rough turning operations and had never been fired. The
war ended too soon.

Since the war-shop blew, Mr. Prune had sold several
things. He had strengthened his manner of approach.
He had read a book on "Closing Big Business," and as he
strode into Mr. Tool's office he looked him in the dead
centre of the eye and grasped his hand with a regular
^'Helloo, Steve" atmosphere.

Mr. Tool was very busy and he was short-handed, so

it was that Mr. Prune sidled past, got his little tan bag,
a short list of prospects, some literature and order forms
and sidled out.

His list of prospects showed that John Screw Co. needed
a lathe, i^^thes were strong points for Mr. Prune. He
had seen them , in shell shops. He knew what they did.

And so it was that Mr. Prune steered himself out to the

premises of Mr. Screw. Now, Prune didn't take time to

think what the John Screw Co. made. He didn't know
that they specialized in toolroom stuff. He didn't know
they were noted for being high class all through. And
so it was that Mr. Prune simply butted in. He mentioned
lathes. Mr. Screw pressed a button. A lad appeared, and
left with instructions to ask Mr. E. X. Pert, the superin-

tendent, to come in. Mr. Prune was asked to be seated.

He let loose on Mr. Screw the first chapter of his book
on "Closing Big Business." He was seeking to plant in

Mr. Screw's head THE BIG IDEA. Mr. Screw seemed
more interested when Mr. Prune spoke of the prevalance

of the flu and how the steady winter weather was kicking

the shins of the coal bin. At this point Mr. E. X. Pert

came in. He seemed to be in a hurry, but Mr. Screw
explained that Mr. Prune had a lathe proposition that

might interest him. Prune took a look at Mr. E. X. Pert

and suddenly remembered that he had charge of the shell

shop where he (Prune) had been sod:i water squirter. He
thought then that E. X. Pert had a soft job, so just to get

on good footing with him he mentioned that he had been

associated with him in winning the war. Mr. E. X. Pert

did not seem much impressed, but asked Mr. Prune to go
ahead and show what he had in a lathe.

"Our lathe," began Mr. Prune, "is £ good lathe. It wUl
do what we claim it will do. (Clears throat). It has
given satisfaction in other shops and there is no reason
why it should not give satisfaction iiere. It is mad? of
good material and will stand up under hard usage."
Prune was not satisfied that he was going right. 'First ,1

chapter on "Closing Big Business" had mentioned impress-
ing the prospect. But neither Mr. Screw nor Mr. E. X.
Pert seemed impressed yet. Screw was already thumbing
a pile of papers and the superintendent had glanced at his
watch and measured the distance between Prune and the
door. Prune cleared his tubes again as though to spray
his victim with speech, but E. X. Pert beat him to it.

"Now, that's all right," he said, and there were brass
tacks in his voice, "all this stuff is waste time. We want
to know why your lathe is suitable for our work."
But Prune was ready. Chapter two in "Big Business"

was on "Never Be Flabbergasted." So Prune smiled
blandly at Mr. E. X. Pert, the sort of smile that was sup-
posed to make technical detail smell like trifles. "Why,
of course, Mr. E. X. Pert, we want to give you every bit

of information we can." ''

"What swing has your machine?" started Mr. Screw's
sup.

"None, whatever," replied Mr. Prune, with a delibera-

tion that was tremendous, "bolted to the floor—perfectly

rigid." Mr. Screw snickered, but by this time his back
was conveniently turned, so Prune mistook the snort for

a sigh of relief to think that such splendid advisory

service was at his disposal.

"Very good," agreed E. X. Pert. "We are fond of rigid

machines. Now about the bed, its width and length, and
is it cone-driven or with geSred head stock?"

"It has a good bed, good length and wide ehough'for
the length. (Cough). The head stock is also good ma-
terial. We never had any complaints abdiit the ctfnes

either."

"Very good," assented E. OC Pert. ','No^P6l|e'y!jh^]|ig^ -

of feed and speed »nd in what ratio. Also,.' is tbere a

universal or independent jaw cTiuck, pipe, orju'st an ordin-

ary centre for the tail stock?"

Mr. Prune got another leg wound around the leg of
•

" -^ "'<> ^ ^:

/<
E. X. TERTS HAND WAS ON HIS NECK.

the desk and grasped the darn thing with the free fist

that wasn't hugging the little yellow bag. What the

sam hill did this man want to ask so many questions for.

Chapter three in Big Business said: "Never Be Bluffed."

So he'd show Mr. E. X. Pert just where he got off at.

Continued on pag^ 54



232
Volume XXIir

MARKET
DEVELOPMENTS

More U. S. Firms Accepting Payment at|Par

Matter of Convenience to Canadian Firms—No Improvement in

the Supply of Steel Coming to This Country—Tubes and Sheets

Scarce—Supplies Increased in Price

THERE is a noticeable increase in the list of Ameri-

can firms that have expressed their willingness to

accept payment of accounts in Canadian currency

at par. Payment of exchange becomes a more serious

matter for many Canadian firms who have to settle for

large purchases of material across the line that they

cannot secure elsewhere.

It would take a confirmed optimist to find any im-

provement in the steel supply situation. The remarkable

thing is that nearly all the business that is sagging the

books of the mills remains good, cancellation being rare.

Of course, many of the mills refuse to cancel, holding to

the principle that a contract is a contract. The shortage

of sheets and tubes is becoming a more serious matter

than was thought possible a month ago. There are large

repair works held up because tubes are not forthcoming.

This refers to regular, standard sizes and lengths.

Warehouses are facing a peculiar position, and so are

the agencies for the steel mills. They are witnessing

business in large quantities coming to their door every

day of the week begging acceptance, and they know they

are not in a position to entertain a bit of it. It is surely

a long cry from the situation that existed barely six

months ago when these same people were out trying to

make the trade see the wisdom of coming into the market

and covering their requirements.

Makers of many lines of machine tools announce an
increase of ten per cent, this week. This refers to some
firms both in Canada and United States. Price revision

is likely to be general in Canada if the exchange keeps
at its present figure, as many manufacturers have to pay
the peak exchange rate on their raw material. Makers
of taps and dies have given notice of a ten per cent, in-

crease, and instructions have also been given to dealers

not to quote carbon drills at old prices.

The scrap metal dealers find it to their advantage
to ship as much material as they can into the U. S. mar-
kets to take advantage of the exchange.

SICKNESS AND SHIPPING TROUBLE
ARE BOTHERING MONTREAL TRADE

Specul to CANADIAN MACHINERY.

MONTREAL, February 26.—Several
circumstances combine to make the

present week a comparatively quiet one,

both in commercial and industrial circles.

Many of the larger concerns are con-
siderably handicapped by absence of em-
ployees on account of sickness, and this

has had the effect of general inactivity

all along the line. The curtailment of
activity, as a result of a quieting down
in the business done between here and
the States, is another feature that em-
phasizes the uncertainty that prevails
in present trading. Delays in shipping
and receipt of materials is another fac-
tor that adds to the difficulty of solving
the present complex situation.

Steel Lines Still Scarce

The steel situation is one where it

taxes every effort of the dealer to meet
the constant needs of customers. In
the opinion of steel men here the pre-
sent unsatisfactory conditiors will con-
tinue for some indefinite time, as reports
from dealers that have visited the mills
in the Stat'ss, with a view of picking up
material, are not of an optimistic
character. Labor conditions are such

that production is considerably below
what is possible, and with the steady cry
for more steel from everj line of indus-
try the scarcity of material must re-

main a pronounced feature of present
business. It is expected that the open-
ing of the new Canadian plate mill at

Sydney will assist in relieving a condi-

tion that is daily becoming more pro-
nounced. This new source of supply will

help out any heavy demand for plates

but will not aid in giving much relief to

the urgent and constant demand for more
sheet lines. The local condition noted
last week, namely, a nominal market, is

still effective, as individual sales deter-

mine the price on which each sale is

made, the basic prices quoted serving
only in a general way. Present ware-
house stocks of tubes and sheets, both
black and galvanized, are quite low, and
standard sizes are very difficult to ob-

tain.

Used Tools Again .Active

A feature of recent activity in regard
to machine tools has been the increased
demand for used equipment. The re-

quirements for new tools is still of con-
siderable volume, but the difficulty of

obtaining supplies from the States con-
tinues to hinder the maintenance of
normal business from American manu-
facturers. Tentative arrangements nave
enabled some of the machine tool dealers
to .secure machinery 6n a basis satisfac-

tory to their customers, but the burden
of high exchange is still a deterring fac-

tor in carrying out any excessive plans
for additional expansion or factory de-

development, many contemplated moves
in this direction being temporarily sus-

pended, awaiting more favorable trade
conditions. It is believed that several
inquiries for equipment, of varying
volume have been withdrawn, as manu-
facturers here are reluctant to pay the

high rate now effective. While this con-

dition has resulted in diverting some
business to Canadian houses it has had
the effect, also, of holding up other busi-

ness, where the delivery of tools avail-

able here would not suffice for the delay

in obtaining the machines that must
needs come in from the States. In this

way what tools could be secured here are

not ordered, as little would be gained by
securing some tools and not the others.

This situation is one that should awaken
the Canadian maker of machine tools

and show them the advantages that

would accrue by supplying a need that,

up to the present, has been taken care

of by American makers.
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The Need Decides the Price

There is little of interest to report in

the old material situation as dealers re-

port a quiet week in all classes of scrap.

The feature of present trading is in the

distribution of cast iron scrap and the

market in this respect is very strong

owing- to the pronounced scarcity of ma-
terial. The market is a selling one and

the prices ruling and the difficulty of

supplying the demand indicates that all

available cast scrap is in a transient con-

dition. Dealers are satisfied to let quo-

tations stand, as there is little to be

gained in quoting prices v^hcn actual

sales are made more on the nature of

the need than any particular price.

POINTS IN WEEK'S
MARKETING NOTES

INCREASES COME
IN SEVERAL LINES

The Securing of Steel Supplies Has Be-

come a Complicated Piece

of Business

'TpORONTO—Price changes are fre-

* quent this week, but in no instance

have we come across a case where any
dealer has announced that the price

change had anything like a downward
tendency attached to it. It seemed a

while ago that prices had gone to the

limit, but the exchange can be blamed

for some of them, as it is necessary to

bring in so much raw material from

United States, on which the exchange

must be paid. Makers are not anxious

to have prices go to higher levels, in

fact they would welcome an opportunity

to bring them to a lower plane. As a

general thing machine tools are about

twice what they were before the war.

Nearly all the standard lines have sent

out notices that prices have advanced

ten per cent. On top of this put

from fifteen to eighteen per cent, ex-

change, and a peculiar situation is

created.

The list grows of those firms that are

willing to accept payment of Canadian

accounts at Canadian banks at par.

Others are splitting the discount with

Canadian firms, all of them having a

tendency to make business conditions a

little easier. It is a serious matter for

a number of manufacturers who have

contracts for supplies on the other side

and which they cannot secure in Canada.

Many business men see in the present

situation a lesson for the people of this

country on the need of greater produc-

tion in order that the condition may be

righted. Some firms have long lists pre-

pared of firms who are willing to forego

the exchange rate, and the total makes a

goodly showing now.
Some of the concerns are wondering

just how they are going to handle busi-

ness in future. They are taking in ma-
terial now, some of it for stock, and

paying for it with a peak exchange rate

of around 18 per cent. They are cer-

tain that rate will go down later on,

and then they will be in competition with

cheaper goods. The result is that

many of them are keeping their buying
right down to what they must carry in

The exchange rate provides an
incentive to scrap metal dealers to
export as much as possible to U. S.

buyers.

A number of price changes are
announced. Many makes of ma-
chine tools go up ten per cent. Taps
and dies art similarly advanced,
while the old prices on ci.rbon drills

have been withdrawn.

A large number of American
firms have sent word to Canadian
customers that they are prepared
to absorb the rate of exchange and
accept Canadian money at par in a
Canadian account.

Boiler tube shortage is a serious
matter with a number of firms, and
a large amount of repair and re-

building work has been held up in

consequence. Even standards are
impossible to secure.

Transportation troubles are hold-
ing up a lot of steel that otherwise
would be in Canadian warehouses
now.

Plate production shows some signs
of improvement, but the premium
market is still active, and good de-

livery generally carries a good
price.

New York begins to wonder how
much longer the automobile trade
can or will stay in the market as the

greatest purchaser of machine tools.

One Pittsburgh mill is reported as

offering $80 for sheet bars for con-

version.

American rolling mills continue to

turn down practically nil the busi-

ness offered. There is a feeling

growing that it is inadvisable to

keep on booking busine.ss for de-

I'vorv twelve months off.

order to look after their trade. In this

case they are simply adding the exchange
to their selling price.

Speaking to CANADIAN MACHIN-
ERY this week one Toronto dealer said:

"I noticed in your paper last week that

some of the firms here had quoted a de-

finite price, and allowed too little for

exchange, and that they were losing

money now on deliveries. We have not

lost in this way. I don't think a con-

sumer should expect a firm to bear the

loss that is incurred by reason of ex-

change—something they cannot control

—

coming in and changing the selling price.

We have met that situation like this:

We simply explain to our customers that

we allowed a certain rate for exchange,
and that if at time of delivery the rate
is lower they get the benefit, and if it

is higher, they will be expected to put
up the difference. We ha>'G not met any
objection to this way of doing business.
There is no reason why a dealer should
be called upon to bear the brunt of the
exchange rate."

There are a number of good inquiries

in the market at the present time, some
of them representing the expenditure of
large sums of money. There are a num-
ber of small and large projects under
way, and in many channels it seems that
there is going to be a great deal of de-
velopment this year.

Increase in Some Lines

Dealers have been notified that there
has been an increase of ten per cent, in

the price of taps and dies. For some
time they have been selling at about 50
off the list. There is now a difference in

the method of selling, as the number of
different classes for discounts has been
increased. The sizes mostly called for
are 1-4, 5-16 and 3-8. The increase an-
nounced will amount to ten per cent.,

and is dated to become effective on the
23rd. This is the first increase that has
been made in the prices of taps and dies
for some time—in fact it must have been
a year or over since they have been al-

tered.

It was intimated in these columns
some time ago that there would be an
increase in the price of Canadian carbon
drills. The new lists have not been is-

sued at this writing, but dealers have re-

ceived notice not to quote carbon drills

at the old prices, so they take it from
that that the new lists will be mailed to
them any time now.

Ther^ is a nice volume of business
moving in small stuff. Large orders are
not very plentiful, as several of the larg-

est buyers bought very heavily some
time ago, and so they are more or less

out of the market in consequence.

A Starved Market

Even the most optimistic can hardly
put a finger on anything that shows im-
provement in the steel market. If there

is any change it is not for the better.

Added to the other features that have
been hindering progress there has been
a shortage of cars and a shortage of

coal to keep the trains in operation. This
refers not only to shipments going some
distance, but also to the shipping of ma-
terial from plant to plant until it reaches

the finishing mills.

Plate is the one best feature, but
where there is anything like a decent de-

livery promised it is invariably tied up
with a demand for a stiff premium.

One thing seems certain, and that is

that in spite of all the delay and the

manner in which delivery schedules are
stretched to months in advance, most of

the business booked remains good, and
there are very few cancellations. Some
of the mills insist on doing business on
the hard and fast rule that a contract is
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a contraft, while there fu-e others that

never press an unwilling buyer.

Sheets and boiler tubes are wanted,

and wanted badly. There are places

where a lot of repair work is being held

up on account of inability to-secure tubes.

One firm in particular that does a Jot of

heavy boiler work is out trying to secure

a supply of 4-inch 18-foot tubes, but

they cannot locate anything in this line.

The Scrap Metal Trade

Prices are well maintained in the

scrap metal trade, and a fair amount
of business is being done. Dealers are

finding it very advantageous to expori

as much as possible to American points,

the rate of exchange more than offset-

ting the rather low prices prevailing

there at nresent.

No improvement is noticed in the

lines where shortage prevails, especially

cast iron scrap of good grade. Some
small lots of this have been changing

hands, and as high as $38 was paid.

NO LET UP TO THE BUYING THAT
THE AUTO BUSINESS DOES IN U. S.

SpecUI to CANADIAN MACHINERY.

^EW YORK, Feb. 26—Though there is

a degree of uncertainty in business

circles, due largely to the money situa-

tion, which has been reflected in some
degree in machine-tool inquiry and buy-

ing, machine-tool business, as a whole,

continues to be very satisfactory. Pro-

bably some buying has been held up, and

sellers report a falling off in inquiries,

this has not excited much apprehension

yet, because the machine-tool manufac-
turing .plants have all the orders they

can handle for the next three to nine

months. Some companies are sold up

practically for a year.

An adverse factor is the railroad trans-

portation ;situation. New England is in

worse shape than most sections of the

country, and some cities in that section

have been under absolute embargo for

weeks. Nothing but warmer weather

can alleviate the tie-up of freight.

There has been some fairly large buy-

ing in the East in the past week or 10

days. The Westinghouse Electric Mfg.

Co., South Philadelphia, has bouefit some
tools to equip additions to its_ plant; the

New Britain Machine Co., New Britain,

Conn., has bought 50 machines; the Wil-

lys Corporation, Elizabeth, N.J., has

added about $150,000 worth of orders to

its recent purchases, its total purchases

in the past two months having run well

over $1,000,000, possibly as much as $2,-

000,000. Many other concerns have been

active, and there have been several sales

of tools totalling from $10,000 to $25,000.

Railroads are inquiring, but have done

very little buying. It is expected that

some business from this quarter will de-

velop after the return of the roads to

private ownership on March 1. Among
those which have made known their needs

of equipment are the Pennsylvania, Bal-

timore & Ohio, the Ndokel Plate, Missouri,

Kansas & Texas and the Boston & Maine.

A matter of concern to the machine-

tool trade is, how much longer can the

unprecedented buying of the automo-
tive industries continue? There appears

to be no let-up at present, and much of

the business of the past few months has

emanated from companies which either

manufacture automobiles or parts and
accessories. In the Philadelphia district

there will shortly be two new plants, one

to be built by the Fox Motor Co., Phila-

delphia, which will manufacture an air-

cooled motor, and the other by Dupont
Motors, Inc., now at Wilmington, Del.,

which will build a plant at Moore, a

suburb of Philadelphia.

A WEAJ^ EFFORT BEING MADE
-' TO STABILIZE THE PLATE MARKET

8p«eUI to CANADIAN MACHINERY.

PITTSBURGH, Feb. 26—There is noth-
ing like unanimity in appraisals of

the ear supply situation made by differ-

ent shipping interests, and after a little

investigation the close observer is dis-

posed to conclude that the personal ele-

ment enters, appraisals being subject to
a personal equation. There is no definite

evidence that the situation as to there
being a free movement of finished pro-
ducts from steel mills, bringing the ne-
cessary relief, yet there is no assurance
that the situation has grown any worse.
It is believed that there is more steel at
mills awaiting shipment than there was
a week ago, or even two weeks ago, but
at any rate the accumulation has not
been more rapid this week than formerly,
and the mills can still store away some
of the finished product before reaching

the limit of their storage facilities. In

some cases there are reports that there

is no more accumulation than existed six

weeks ago. An illustration is given in

one large producer of finished steed hav-
ing had an operation better than 90 per
cent, since the first of the year, and hav-
ing no more material on hand now than
on January 1.

Instead of a letting up in the demand
for plates it has increased in the past
two weeks, if prices that can be obtained
are any criterion. One fairly large pro-
ducer who has always been a conserva-
tive seller was quoting as high prices
as seemed possibly obtainable, 3.50c and
higher on fair-sized lots, but soon be-
came so well sold up that it was decided
to sell no more at any price, and he is

now out of the market for an indefinite

period. One particular cause of high

prices for plates that seemed important

two or three months ago, restricted pro-

duction, can no longer be regarded as

an important factor, as the plate mills,

generally speaking, are doing quite well

in point of tonnage. One or two inde-

pendent interests, strongly disposed to

stabilize the plate market, are quoting

plates to regular customers in a limited

way of 3c, but this figure is to be

regarded simply as a settling nrice for

regular customers, as such mills do not

sell in the open market at all. The gen-

eral plate market is quoted at 3.50c to

4c.

In line with other products, the sheet

trade reports transportation conditions

as execrable, which has resulted in an in-

creased shortage of sheet bars as well

as of loading facilities for the finished

product. Sheet consumers are working
very hard to secure larger deliveries,

which are very large as it is, but it

seems as if the consumers want to op-

erate at greater rate than at any time

in the history of the trade. The Ameri-
can Sheet and Tin Plate Company was
very short of steel this week, and oper-

ated their mills at an average of only

about 70 per cent, of capacity. Part of

the week they were operating at only

60 per cent. There is no general mar-

ket, as far as prices are concerned, but

an upward tendency is seen in various;

descriptions of material and the various

deliveries. There was a rumor this week
that a sheet consumer had bid $80 for

sheet bars for conversion, which shows

that anxiety exists to secure sheets at

not less than 2c premium, which it would

be if the $80 price was negotiated.

The tin plate mills have not complained

so much of car shortage as some other

parts of the iron and steel trade, but it

is known that considerable material has

been piled up in warehouses, and if the

car supply is not better next week there

will be a curtailment of production.

While not many of the niaker.s seem to

be suffering for lack of steel, none of

them are getting as much raw material

as they would desire, in view of the

backlog of old business. There are

heavy demands for tin plate, and sales

at $20 to $30 a ton above the recognized

base readily might be made to domestic

consumers if makers were disposed to

forget present obligations. While it is

probable that some of the smaller mak-

ers are doing business at premiums, the

most important producers are adhering

to the old base of $7.00, Pittsburgh, and

paying more attention to business al-

ready behind in fulfillment by reason of

mill interruptions in the last three

months of the old year. As regards ex-

port business, prices run from $8,50 to

$9.50, Pittsburgh.

Shipments of sheets and supply of

steel are being kept down by lack of

cars, and very few of the tin plate pro-

ducers are able to get to the point war-

ranted by the volume of orders booked

and the fact that there is no letup in

demand.
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texture, free from Blow Holes, and

machine perfectly. We specialize in
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Castings
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Head Office: 187 Delitle St. MONTREAL
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We Don't Just Sell
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WE SELL SERVICE

Why have P.H. and Im-
perial Files been adopt-
ed as Standard in most
Canadian and some
American shops?

The reason is simple

—

"They cut faster and wear
longer"

Be File-wise.

Ingersoll FileCompanyLimited
John Morrow Screw & Nut Co., Limitefl

Sole Distributors

Ingersoll, Ontario

^ma
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There has been a heavy demand for

spikes, but the makers are so well filled

up with orders that they are turning

down all inquiries for new business. The

big railroad systems have given orders

recently to the makers, especially for

sUndard spikes, that will keep the mills

going for several months to come, and

makers will not sell further ahead on

account of the uncertainty of supplies

and prices of steel bars. Two of the

largest makers here are out of the mar-

ket, and refuse to quote prices. Stan-

dard spikes run from 3.75c to 3.85c, base,

for carload lots, while small spikes are

quotable from 4.25c to 4.50c, base, in

lots of carload or more. It is not be-

lieved that less than 4c would be consid-

ered on large railroad spikes from irre-

gular buyers, while small spikes are not

available for buyers seeking supplies

outside their regular sources much below

Sc.

Bessemer and basic pig iron has not

changed this week, both grades beinc;

quiet. The market stands as follows:

Bessemer, $42; basic, $43; foundry,

$42.00. This is unusual for basic to be

above Bessemer, and was brought about

a few days ago by basic demand having

taken a spurt. A few pig iron producers

are talking of $50 iron in the near future,

and some profess to believe that it will

reach $60.

There is little change in the coke

market, which is well defined at the Gov-
ernment limits, $6.00 for furnace and
$7.00 for foundry.

U.S. SCRAP METAL PIG IRON TRADE

The scrap market is softening consid-

erably, and there is a downward trend

to prices all over. Following are reports

from various United States centres:

CHICAGO: — While quotations are
practically nominal,, the trend of busi-

ness that has been dctie has been to

lower prices. The steel making grades
have gone back $1 per ton in most
grades. The resumption of a buying
movement would stiffen prices rapidly.

BOSTON:—There has not been much
change in prices, though heavy melting
has weakened a little more. The car

situation has much to do with the market
here. Thus cast grades have been short,

and prices have stiffened.

PHILADELPHIA:—The market is

generally weak, and there has been con-

siderable liquidation by dealers which is

still continuing on a smaller scale. Some
grades such as railroad wrouijht, cupola

cast, stove plate and fire bars have stiff-

ened somewhat.

BUFFALO:—The market is not very

active here, and car shortage and labor

shortage are handicapping dealers in

getting out tonnage already sold. Cast

scrap stove plate and car wheels are in

good demand. Stove plate is at $30 to

$31.

BIRMINGHAM: — Quotations are
somewhat higher on many grades, but

heavy melting, which' is not in much de-

mand, has weakened slightly. Southern

scrap cannot enter other markets on

account of the high freights that have

to be paid.

The demand for pig iron has quiet-

ened down, after a fairly large buying
movement. A feature of the situation

is an embargo on New England points.

Following are reports from various U.S.

points :

—

CHICAGO:—Enquiry for last half is

in evidence here, prompt and second

quarter demand being lighter. A sale of

35,000 tons foundry iron is reported for

the Ford Co. Prices are about the same:

$43 for Chicago iron; furnace for last

half and southern iron $40, Birmingham.

PHILADELPHIA:—There has been a

quieter week, most of the business being

done in foundry iron, although there was
a fair amount of off-iron sold for prompt
shipment. Pennsylvania iron No. 2

plain is at $42 furnace in the central

district, while Eastern Pennsylvania iron

is $44 to $45 furnace for No. 2X.

NEW YORK:—Embargoes and severe

weather have had the effect of curtail-

ing foundry operations to some extent.

Reports from the United Kingdom state

that English and Scotch producers are

sold up. This is expected to lead to

more heavy buying here.

PITTSBURGH:—There is a distant

lull in the market, due to a combination

of circumstances including the quiet

period after a heavy buying movement,
the exchange situation, and the stock

market. At the same time there are

some heavy enquiries uncovered, chie'y

for basic. Producers are quoting $45 for

this grade.

ITS EASY TO GET OUT AND SELL
(Continued from page 231)

The last question he remembered was about a tail stock.

Chucks and the universe also lingered in the rear.

"The tail is made of good stock, I can assure you. We
never had any of these break. (Swallows a lump). The
chuck also goes with the machine, and as you said, it is

known all over the universe. And as far as speed is

concerned, say, Mr. E. X. Pert, she has some speed. We
never had any complaints that she wasn't speedy enough."

"Mr. Prune, just a couple of other details. I mustn't

take too much of your time."

Chapter four of "Big Business" had said, "Never appear

in too great a hurry," so Mr. Prune assured Mr. E. X.

Pert that it was his business to circulate and give the

mechanical world the benefit of his expert knowledge.

"There's one point that is necessary for us to know,"

went on Mr. Screw, who had by this time wheeled around

and taken an active interest in the onslaught. "What
sort of bearings has the spindle got, and what is the

ratio of the back gearing?"
"Don't worry about the spindle," broke in Prune, "it will

he bearing all the load that's put on it, and as for the

ratio—that also goes with the machine. Some firms

regard them as extras, but we don't. We put on both the

spindle and the ratio, but, of course, we charge for extra

sets of back gearing. Now, gentlemen, how about the

order? (Chapter five of "Big Business" had said to always
keep in mind the closing of the contract), and Prune was
already fumbling in his pocket for the yellow slip with

th<> dotted line.

"Just one more detail," broke in E. X. Pert. "How do

you convert the feed to the lead screw from the apron?"
"Just so—just so," sputtered Mr. Joseph Prune, "that

is a matter about which one must use a great deal of
discretion. You see, it depends altogether on the class of

work and to who is operating the machine. Very few
people wear aprons now, as they are apt to be caught in

the belting. And as to converting the feed to the lead
screw I can assure you that both the feed and the lead
screw are quite convertible. Not only so . . . ."

"You better do it," was all that Mr. John Screw stage-
whispered to Mr. E. X. Pert, "I haven't got the heart, and
I'm wearin' my best suit to-day."

Whereupon Mr. E. X. Pert thumped the table so hard
that Prune's yellow bag fell on the floor, and by the time
he could untwist his leg from the friendly limb of the

desk, the superintendent was laying a firm hand on his

neck.

"Mr. Joseph Prune, you were head soda-water man in

the shell shop—soda water's your line. Attend to it in

future. Taive your little yellow bag, your literature and
your carcass. Remember those little murder charts in

the papers, 'Dotted line indicates the direction taken by
the body as it was hurled through the door.' Now, you've
got a chance for one minute to spare that part of the

chart. The door is in the same place as when you came
in. Close it on the outside or there will be one grand
universal chuck landed right on your face plate. Mr.
Prune, pardon these words, but good-day and good-bye."
And that night in his hall bedroom. Prune sucked the

butt end of a cigarette and wrote to the publishers of
"Big Business," cancelling Vol. II, and also intimating
that Vol. I was no darn gooid.

li '.» tt^«^l *!*.>. ofi



GnadianMachinery
AN D

53i

Vol. XXIII., No. 10
Manufacturing News

March 4, 1920

Canadian Firms Bidding Now for World Trade
Big Exhibition for Overseas Buyers to be Held in London in June
—Large Number of Canadian Firms Are Going to Have Repre-

sentative Exhibits There

THE enthusiastic interest aroused

among the industries of the Do-

minion by the announcement of

the great Canadian Industries Exhibi-

tion to be held in London next June has

produced a remarkable crop of applica-

tions for space, as the result of which

the greater part of the Agricultural

Hall, vast as it is, has already been al-

lotted to intending exhibitors. In addi-

tion, a great number of firms have

secured options on positions, and many

more who have expressed their interest

in the Exhibition will doubtless be added

to the list of exhibitors when details

have been arranged between them and

their agents in Great Britain.

Sir George Foster's Support

The exhibition has been strongly re-

commended by the Canadian Manufac-

turers' Asociation, and is actively sup-

ported by the Canadian Trade Commis-
sion, the Department of Trade and

Commerce, Ottawa, and the Canadian

Mission in London; but, without that,

manufacturers and producers were quick

to realize the splendid opportunity

London affords for an introduction to

the world's buyers, and, in many cases,

the wish has been expressed that the

exhibition should be held periodically as

the recognized medium of showing the

progress of Canadian productions. Sir

George Foster, the Canadian Minister of

Commerce, has succinctly stated the gen-

eral feeling towards the enterprise in

Canadian industrial circles in his letter

to the Manufacturers' Association, re-

commending its members to participate.

"I desire" (writes the Minister)

"to commend the Exhibition to the

thoughtful attention of manufacturers

and producers. It opens up one of

the quickest possible opportunities of

practically and efficiently representing

Canadian products to a large clientele,

of following up the work of the Can-

adian Trade Misf.ion, of continuing

connections already made, and open-

ing new ones for the extension of our
export trade, all of which are vitally

necessary in Canadian interests. We
should lose no ground already gained,

and should make every endeavour to

take advantage of present conditions

in the British market to secure a per-

manent foothold in the great trade

exchanges centred in Britain.

Yours, etc.,

(Signed) George E'. Foster."

Firms To Be Represented

While negotiations for space are in

progress with so many firms, it would
be unfair to give a list of exhibitors;

but we may say that all the firms men-
tioned below are expected to be repre-

sented at the Exhibition:

—

Canadian Export Association, Ltd.

Chase Tractor Corporation.

Massey-Harris (agricultural machin-
ery).

Cockshutt Plow Co.

International Harvester Co.

Goodyear Tire Co.

Canadian Biscuit and Confectionery

Association.

Acadia Gas Engine Co.

Nielsen's, Ltd. (chocolates).

Willard's, Ltd. (chocolates).

Staunton's, Ltd. (wallpapers).

Reg. N. Boxer Co. (wallpapers).

Sheet Metal Products Co.

Dominion Steel Products Co.

Steel Co. of Canada.
Shawinigan, Ltd. (chemicals).

Canadian National Railways.

Canadian Pacific Railway.
Stevens & Co. (canned fruits and

foods).

Ludgate, Ltd. (office furniture, etc.).

John Morrow Screw & Nut Co.

Eisman & Co. (elastic goods).

Beatty Bros, (washing machines, etc.).

A. Boake, Roberts & Co. (chemicals).

S. D. Simond & Co. (provisions).

Hargreaves & Radclyffe (wood work-
ing machines).
Empire Typewriter Co.

Canadian Chicle Co.

British-American Nickel Corporation.
Canada Cycle & Motor Co.

Kindel Bed Co.

Canadian Pulp and Paper Association.

Dominion Textiles.

Office Specialty Manufacturing Co.
London Concrete Machinery Co.
McClary Manufacturing Co. (hard-

ware).

Empire Manufacturing Co. (plumbers'
supplies).

Battle Creek Toasted Corn Co.
McCormick Manufacturing Co. (bis-

cuits).

Spramotor Co. (spraying machines).
Nova Scotia Steel Co.

Dominion Battery Co.

Canada Malting Co.

Silver Bros. (furs).

Marsh Engineering Works.
Canadian Des Moines Steel Co.
Small's, Ltd. (syrups, etc.).

H. E. Furniture Co. (kitchen cabinets).
Pedlar People, Oshawa (sheet metal

products).

Beach Furniture Co.

E. T. Wright & Co. (metal sundries).
Sherlock Manning Piano & Organ Co.
J. B. Keeble & Co., Ltd.

Dominion Paint Works.
Canadian Polishes, Ltd.

Canada Foundries & Forgings, Ltd.
J. H. Gignac, Quebec (lumber).
Petrie Mfg. Co. (cream separators).
Dominion Machinery Co.

lona Gypsum Co.

Canada Overseas Trading Co.

Anglo-Canadian Homes Construction
Co.

Dominion Industries, Ltd.

A Wide Range of Industries

This list is only a selection of the
firms interested as exhibitors or pos-
sible exhibitors, but should serve to give
British and other overseas buyers some
idea of the wide range of Canadian in-

dustries now actively interested in ex-
port trade, and which are contemplating,
if they have not decided to do so, going
to London next June to show buyers
their productions and negotiate busi-
ness.
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CANADA CAN HOLD HER PLACE
IN SOUTH AFRICAN BUSINESS

WILL Canadian trade hold its place

in the South African field when it

has to meet world competition? Mr. W.
J. Egan, Canadian Trade Commissioner
in South Africa, thinks it will.

Interviewed in London by "The Pion-
eer," prior to his sailing for Capetown,
Mr. Egan said that with developments
in sight in the mining and agricultural

industries of South Africa, Canada could,

in a few years, be in a position to ship

$25,000,000 worth of goods to that coun-
try. However, to do so, Canadian manu-
facturers must be prepared to compete.
There was no limit to the possibilities of
the trade which might be done in raila,

wire, steel, and corrugated iron manu-
factures if Canadians would go in for
this business on a large scale. In this

connection, Mr. Egan thought the re-

organization of the Dominion Steel Com-
pany, recently announced, might portend
some development of this kind. As re-
gards other lines, the Trade Commis-

sioner thought the Dominion could hold

its position in the South African paint

and varnish market, even when British

competition was again a factor. He did

riot think British manufacturing condi-

tions would ever be on the old pre-war

basis again.

Despite the drop in sterling, he con-

tinued. South African exchange was not

actually against Canada in the sense

that as yet our competition came from
the United States, whose exchange rate

was even higher. When British exports

again commenced to pour into the South
African market, the situation, of course,

would be different. As compared with

the United States, the rate was in Can-
ada's favor, but this was offset to a

certain extent by the fact that some
large firms quoted in New York instead

of Montreal, in order to meet bills which
they might have in America. This prac-

tice was to be deplored.

Mr. Egan, who had intended to spend

CANADIAN TRADE COMMISSIONERS
Canadian Trade Commissioners and Commercial Agents should be kept supplied with

ntalocaea, price lists, discount rates, eu., and the names and addresses of trade representa-
tlTM by Canadian exporters. Catalogues should state whether prices are at factory point,
f.o.b. at port of shipment, or, which is preferable, c.i.f. at foreign port.

Argentine Repnfalic—B. S. Webb, Cana-
dian Government Trade Commissioner, Re-
eonquiata No. 46, Buenos Aires. Cable ad-
dress, Canadian.

Anatralia—D. H. Ross, Canadian Govern-
ment Trade Commissioner. Address—for
letters. Box 140 G.P.O., Melbourne; office,
Stoelc Exchange Building. Melbourne. Caible
address. Canadian.

Brazil

—

G. B. Johnnon, Canadian Govern-
ment Trade Commissioner. Address for
letters—Caixa (P. O. Box) 2164. Rio de
Janeiro : office, Rua Gon?alves Diss 30, Rio
de Janeiro, Brazil. Cable address, Cana-
dian.

BritUl Wtmt Indie»-E. H. S. Flood. Can-
adisn Government Trade Commissioner,
Bridgetown, Barbados ; agent also for the
Bermudas and British Guiana. Cable ad-
dress. Canadian.

Clihia—J. W. Ross, Canadian Govem-
Trade Commissioner, 13 Nanking
Shanghai. Cable address, Cancoma.

C«b«—H. A. Chisholm, Canadian Gov-
ernment Trade Commissioner, 501 and 502
Antigua, Casa de Corres, Teniente R«y, 11,
Havana. Cable address, Cantracom.

France—Hercule Barri, Canadian Gov-
ernment Trade Commissioner, 17 and 19
Boulevard des Capucines, Paris. Cable ad-
dress, Stadacona.

HoUand— Ph. Geleerd. Acting Canadian
Goremment Trade Commissioner, Zuidblaak
M, Rotterdam. Cable address, Watermill.

Itnly—W. McL. Clarke, Canadian Gov-
ernment Trade Coromissoiner, via Carlo
CatUneo. 2. Milan. Cable address, Cana-
dian.

Japan—A. E. Bryann, Canadian Govern-
ment Trade Cominissioner, .53 Main Street,
Yokohama. Cable address, Canadian.

Newfoundland—W. B. Nicholson, Cana-
dian Government Trade Commissioner,
Bank of Montreal Building, Water Street,
St. John's. Cable address, Canadian.

New Zealand—W. A. Beddoe, Canadian
Government Trade Commissioner. Union
Buildings. Customs Street, Auckland. Cable
address, Canadian.

Siberia—H. R. Poussette, Acting Cana-
dian Government Trade Commissioner,
Aleutskia No. 11, Vladivostok. Cable ad-
dress, Canadian.

South Africa— W. J. Egan, Canadian
Government Trade Commissioner, Norwich
Union Buildings, Cape Town. Caible ad-
dress, Cantracom.

Southeastern Europe—L. D. Wilgress,
Canadian Government Trade Commissioner,
c/o Canadian Trade Commissioner, via
Carlo Cattaneo, 2, Milan, Italy.

United Kingdom—Harrison Watson, Can-
adian Government Trade Commissioner, 73
Basinghatl Street, London. E. C. 2, Eng-
land. Cable address. Sleighing, London.

J. Forsyth Smith, Acting Canadian Gov-
ernment Trade Commissioner, 87 Union
Street, Glasgow .Scotland. Cable address,
Cantracom.

J. E. Ray, Canadian Government Trade
Commissioner, 4 St. Ann's Square, Man-
chester. Cable address, Cantracom.

J. Forsyth Smith, Canadian Government
Trade Commissioner, Century Bldgs., 31
North John Street, Liverpool. Cable ad-
dress, Cantracom.

N. D. Johnston. Canadian Government
Trade Commissioner, Sun Building, Clare
Street, Bristol. Cable address. Canadian.

CANADIAN COMMERCIAL AGIINTS

AnrtTBHa—B. Miilin. Canadian Govem-
nent Commercial Agent, the Royal Ex-
ahange Building, Sydney, N.S.W.

Brtttsh Warn Indies—Edgar Tripp, Cana-
dian Government Commercial Agent, Port
of Spain, Trinidad. Cslble address, Cana-
dian.

R. H. Curry, Canadian Government Com-
mercial Agent, Nassau, Bahamas.

Norway and Denmaric—C. E. Sontnm,
Canadian Government Commercial Agent,
Crut>begd, No. 4, Christiania, Norway.
Cable address. Sontums.

six weeks in Canada, spent almost six

months there, and in this time inter-

viewed some 450 firms interested in the
South African trade. Over 140 Can-
adian firms have asked him to secure
representation in this field, and twenty-
one companies are sending out their own
representatives to study the situation.

Twenty-seven agency arrangements
were made by South Africans who had
visited Canada on Mr. Egan's recom-
mendation to secure agencies.

Mr. Egan said industry seemed to be
at its best in Canada at present. There
was a shortage of labor, particularly

female labor, but demobilized men were
settling down rapidly. Activity was
noticeable in the Canadian textile indus-

try, which had taken giant strides since

he had last been in the Dominion. The
banks were also interesting themelves
very helpfully in export trade.

Ninety per cent, of Canadian manu-
factures would find some market in

South Africa, said Mr. Egan in conclu-

sion. He also found while in Canada a
considerable interest in the possibilities

of German Africa, recently annexed.

BIG EXHIBITION NOW
PLANNED FOR LONDON

The second International Engineering
and Machinery Exhibition will be held
in London from 4th September to 25th
September, 1920, and it is already known
that the Exhibition will contain the
finest and most comprehensive display
of machine tools and workshop equip-
ment ever seen at an Exhibition in any
country at any time. About two hun-
dred firms, consisting of members of the
British industry, will exhibit, and at
present, more than six months before
the opening, the whole of the ground
floor and two-thirds of the gallery space
have been allocated.

A comprehensive catalogue, which is

expected to run to 350 pages, will be
printed, and this will form a permanent
book of reference for buyers of machine
tools and workshop equipment generally.
The Machine Tool Trades Association,

under the auspices of which the Exhibi-
tion is being held, is the representative
association of British Machine Tool
Manufacturers, exceedingly anxious that
overseas buyers should have every op-
portunity of visiting this exhibition.

Season tickets admitting to the exhibi-

tion on every day will be sent by the sec-
retary to any overseas buyer who is like-

ly to be in England during the run of
the exhibition. Engineers and others
who are not themselves buyers, but who
are interested in some way in the fur-
therance of exDort trade of British goods
of this kind, may also receive such sea-
son tickets, for which application should
be made to the Secretary, Machine Tool
Trades Association, Queen Anne's
Chambers, Tothill Street. London, S. W.
Offlcers of the Department of Overseas
Trade are requested to make this ex-
hibition as widely known as possible to
foreign buyers and others who may be
interested.
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PACKING MACHINERY
aua SOUTH AMERICA

Some Suggestions that Should be No-
ticed in Successful Shipping is

to Result

A mechanical engineer with ;iiany

years of experience on the west coast of

South America has given H.M. Coih-
mercial Secretary at Lima the following

note on the packing of machinery, parti-

cularly electrical machinery, for South
America:

All engineering plant should be pack-

ed in strong, braced, open cradles of

deal, and these cradles should again be
packed in a heavy deal packing case,

fitted with battens and, if possible, with
diagonal braces. IMachines must, under
no circumstances, be bolted down to one

side of the case. There is no objection,

however, if the opposite side of the ma-
chine is bolte dto the case, too. It Is

much better, however, to pack the goods
in a cradle and to make the cradle fit

year (191?) will enable one to realize

the case exactly, so that, even if the case

is dropped, the stress is distributed

equally all over the case and not on any
one side or end.

All such small fittings and projections

as handles, levers, valves, pressure

gauges, etc., should be detached and

packed tightly with wood wool into a

small, strong wooden box, firn^ly screw-

ed on to the inside of the main case or

cradle. Any moving parts (as arma-
tures of electric motors) must be wedg-
ed tight relatively to the fixed portion,

to prevent oil rings being sheared oflF,

bearing shields broken, and other damage
occurring.

Any case containing machinery should

be capable of being dropped fifteen times

from a height of one metre on to a con-

crete floor without injury to case or

contents. This represents the average

history of a case of machinery leaving

the United Kingdom or America, and

arriving on site at final destination. So

few breakages have occurred with this

system of packing over a very large

number of consignments that insurance

against it is not really necessary. The

cost of the packing is 30 per cent, above

that of ordinary heavy cases.

Canadian manufacturers of electro-

plate are invited to furnish the Depart-

ment of Trade and Commerce, Ottawa,

with catalogues, prices and full parti-

culars of their goods. Prices should

be on the basis of f.o.b. steamer at Mon-
treal, St. John or New York, as im-

porters find it difficult to ascertain Can-

adian inland charges at this end.

It is stated that some time prior to

the war there was some Canadian plate

on the Australian market which was
looked upon as exceptionally fine in

quality and design, and that a renewal

of supplies from the same source would

be welcomed.
At the present time the United States

and Japan are mostly supplying the de-

mand, but dealers are desirous of having

the opportunity to purchase elsewhere

and wouM therefore give Canadian goods

a favorable reception.

CANADIAN MACHINERY

AUSTRALIA OPENS
BIG FIELD FOR TRADE

St. John, N.B., Firm Shipping in Good
Quantitie.s to Melbourne and

Sydney

English manufacturers have, until just

very recently, enjoyed the bulk of trade

entering into the ports of Australia,

probably on account of the close busi-

ness relationship existing between the

two countries and of the similarity of

trade conditions, currency, etc., and it

has been rather a hard proposition for

Canadians to break into this field. Nine

cases out of te/i Australian buyers

looking outside of their own country for

material mailed their orders to firms in

the British Isles, while the balance of

business probably went 50-50 to United

States and Europe.

The Canadian Trade Commission is re-

porting a considerable amount of ma-
terial being booked up by Canadian

manufacturers for shipment to this mar-

ket, which is the direct result of "After-

the-War" trade drives, and which shows

that they (the manufacturers), are able

to compete successfully with other coun-

tries there.

Messrs. T. McAvity & Son, Ltd., of

St. John, N.B., are one of the Canadian

firms who have established a business

connection in the Commonwealth, and

they are making, and have made, many
large consignments of brass valves,

steam cocks and steam fittings, etc., to

firms in Melbourne and Sydney, who, in

turn, are placing the goods on the mar-

ket. The buyers demand goods of first

class material and manufacture, and

everything to strict specification. A
direct steamship line between St. John

and Melbourne is a feature which facili-

tates shipping done by the firm to that

port and their location, in Canada's

winter port, from which direct lines of

steamers ply to England, France, West

Indies, etc., affords them an excellent

opportunity and a decided advantage

over others in developing export trade

generally.

As outlined in last month's CAN-
ADIAN MACHINERY, "McAvitys" are

also carrying on an extensive trade with

the Old Country, having Lieut.-Col. T.

Malcolm McAvity on the ground there

in their interest. A branch office aiid

warehouse will be opened in London in

his charge shortly, where a stock of the

firm's manufactures will be carried for

the use of the English trade.

23T

GETS APPOINTMENT
AS TRADE AGENT

Capt. Edwards to Represent British

Interests in the Dominion

Captain Evan J. Edwards has been
appointed to act n; the Senior Trade
Commissioner post of Canada at Mont-
real, vice Mr. G. T. Milne, O.B.E., who
has been appointed Commercial Secre-

tary to the British Legation in Cuba.

Captain Edwards has had a large and

varied business experience in various

parts of the British Empire, recently

holding the post of Manager of Sales

(Home and Export), for a large manu-
facturing firm in the United Kingdom.
During the war he served in the Royal

Naval Volunteer Reserve in home and

foreign waters, and later was appointed

Admiralty Overseer in an airship works
in the North of England.

For several weeks he has been busy

at the Department of Overseas Trade,

making himself conversant with the gen-

eral conditions in Canada and the

methods by which he will apply his past

experience to this work. Captain Ed-

wards is leaving England imme-
diately to take up his duties at Mont-

real.

B. C. Saunders, who recently resigned

his position as sales manager of the

Wilmarth & Morman Co., has purchased

an interest in the Grand Rapids Grind-

ing Machine Co., and becomes associated

with that firm in the active management

of the business. At the annual meeting

just held he was elected secretary and

sales manager.

FARM IMPLEMENTS
SHORT IN RUSSIA

High Prices Paid For Anything That

Looks Like an Agricultural

Machine

Canadian agricultural engineers, who
had developed a considerable market in

Russia before the war, should find ample

scope there when the country was set-

tled down again to sober business. It is

a noteworthy fact that Russia possesses

no large factories for making agricul-

tural machines and implements. Even
scythes are not made in Russia. The
ordinary plough with one share is made
in two factories—one in Riga and one

in Kharkof. The attempt made by the

locomotive works at Kharkof to manu-
facture other agricultural implements

is stated to have proved a total failure,

in spite of the large sums of money
that were spent. When the war broke

out wholesalers were quickly cleared of

what stocks they had, and domestic pro-

duction ceased. Even the locomotive

works at Kharkof turned its plant for

making agricultural tools into a muni-

tion factory. During the revolution

much of the equipment of the large

estates was destroyed, and, in short,

Russia now faces a total lack of farm
implements. How great this lack is may
be seen from the fact, stated in a

Dutch contemporary, that in the sum-

mer of 1918 150 roubles apiece was paid

for ordinary scythes, and even broken

>-or blunted scythes were sold for 75 to

90 roubles apiece.
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Manufacturing Washers is a Special Study
On the Assumption That Washers Should be Perfect, This Concern

Has Made a Special Study of Their Business. Nothing But
Washers Are Made in the Plant About to be Described

By J. H. MOORE

A LITTLE Irish lad was passing,

or at least attempting to j)ass his

examination, when he came to a

question that sadly puzzled him. Here
was the question: "What is a washer,

and what are washers used for?"
Scratching his tousled head, he suddenly

had an inspiration, and wrote the fol-

lowing: "A washer is a piece of iron

or steel with a hole in it, and they are

used for everything."

Granted that technically he was rather

off in his description, yet he wasn't so

far from the mark, for washers are in

reality made in almost every conceivable

shape, and have without question a hole

in them. The uses to which they can
be put are innumerable, although one
would hardly like to say they were used
for everything.

Leaving the Irish lad to his own an-

swer, here is how the Union Iron &
Metal Co., Ltd., Toronto, came to make
nothing else but washers.

During the war this concern was busi-

ly engaged in the manufacture of shrap-

nel shells. On the cessation of hostili-

ties, they looked around them for a
commodity that they could manufacture,
yet feel sure that the demand for such
a product as they would decide upon
would continue. After considerable dis-

cussion the product that was decided
upon spelt WASHERS. It was figured

out in this way that a washer was al-

ways a washer, no matter where you
went. Britain had its standard bolts,

and certain standard threads, V-threads,
Whitworth, etc., while other countries
had their particular standards, but a
washer was standard for any of these
different bolts. In other words, a wash-
er is a washer the world over.

FIG. 2- -THIS COMPLETE LINE OF AUTOMATIC PRESSES HANDLE
THE SMALLER SIZE WASHERS.

Having made up their mind on this

point, the next step was to concentrate
on the problem of rapid production with
guaranteed quality. As Mr. O'Brien, the

manager of the concern, stated to the

writer, "We felt that while production
was a big item in our program, quality

was something bigger. First, let us
convince the trade that we intend produc-

FIO. I—THK ROLLING OF STOCK TO THE PROPER GAUGE.

ing and delivering only first quality

washers, and the rest will come easy
was our slogan."

The advisability of this plan has prov-

ed itself without doubt, for the writer

personally saw washers that were so

far ahead of the average style, as to

merit not being spoken of in the same
breath.

A washer, to be a good washer, should

be flat, without burrs, and the hole

should be in a central position. This

description will, no doubt, bring to read-

ers' minds, some washers they have seen

that did not fit in with these qualifica-

tions, so that although we said a short

time ago that a washer is a washer the

world over, we might safely add, "There
are Washers—and Washers."

In starting this industry, they made
the same mistake as many others, name-
ly, that they started by constructing

gang dies for rapid production. These
dies were arranged so that a quantity

of washers were punched out at one

time, certain punches performing the

function of piercing the centre hole,

while the others were blankin,g the out-

side diameter. Not only was this plan

a costly one as regards die and punch
upkeep, but it was very unsatisfactory

from a quality standpoint, as the wash-
ers came out distorted and with a very

dished appearance.

-After quite a discussion, it was de-
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FIG. 3—A LINE OF HEAVIEni PRESSES THAN SHOWN AT FIG. 2.

cided to scrap these gang dies and go
after the problems from an entirely dif-

ferent angle. It was arranged that only
one washer would be produced at a time,
and that the piercing of the centre hole,

and the blanking of the outside diameter
viould take place on the same stroke of
the press.

This was done, and results have far
exceeded the most sanguine expecta-
tions. Not only do the washers come
out perfectly flat, but as the centre
hole piercing and blanking operation
occur at the same time, the hole cannot
help but be concentric with the outside
diameter. In this way they have pro-
duced a perfect washer. Let us enter
into the actual making of the washers
from the time the plate is delivered to

the storage yard.

The Rolling Operation

The stock is first cut to proper widths
on a huge shear of 36 inches capacity.
This machine ranks with the largest in

Canada, weighs approximately 27,000
lbs., and can cut up to 6% round bars.
It is driven direct from a 50 h.p. motor,
and cost over $10,000 to install.

After shearing, the stock is trucked
to the plant. Should the material be of
the proper gauge, it goes directly to the
press room, but in the event of some
gauge be required that is not in stock,

they proceed to roll their own material.
At Fig. 1, we show these rolls in opera-
tion, installation being from the Toledo
Machine & Tool Co.

Six men work in conjunction on this

operation in the following capacity:
The stock is placed in a Strong, Car-

lyle & Hammond furnace, and heated
to 1,300 degres Fah., the fuel used being
crude oil. The operator attending to

the furnace pulls the stock partially out

of furnace, while one of the two men
stationed at front of machine take the

stock on tongs, and pass it through the

rolls. The reason two men are used at

this position is to guarantee the running
of rolls to full capacity.

Referring to the picture, we see a

worker stationed at side of rolls operat-

ing the thickness dial. As a rule, two
passes, or three to four at the most, are

sufficient, but of course the number of

passes depends on the amount which
the material has to be reduced. The
dial operator is thoroughly conversant

with these conditions, and regulates the

rolls as each pass takes place.

The Press Room
The next operation in sequence is that

of the stamping of the washers. This
work is done on a variety of presses.

Fig. 2 illustrates a line of Niagara Au-
tomatic Presses, while Fig. 3 shows a
batch of heavier presses of different

makes. As explained previously, this

'•oncern has adopted the principle of one
washer for every stroke of the press.

They accomplish this in the following

manner. The dies are constructed on the

sectional plan, that is, the dies are made
up of various pieces or sections. Sup-
pose we had to punch some washers
two inch diameter with a ^ inch hole.

The outside die would be a two-inch

blanking die, while the centre die would
be a 1/^ inch piercing die. The ram of

press would be equipped with two
punches, a % inch punch and a

2 inch blanking punch. Readers
will, no doubt, follow this descrip-

tion, so we will go one step further.

Suppose another washer is required, 2%
inch diameter with a % inch hole as Be-

fore. In this case, the centre punch and
die are not disturbed, but only the 2

inch die and punch removed. The 2%
inch size is placed in position, and away
the production goes without any lengthy
interruption. Every die is standard as

far as fitting the bolster is concerned,

so that this sectional die proposition is

not only economical, but ideal from a

quick changing point of view as well.

Rumbling the Washers

When a sufficient quantity of washers
have been punched, they are placed in

rumblers, as shown at Fig. 4, and re-

volved in this machine for one hour or

more. This operation jjolishes the wash-
ers, besides removing all burrs. In

coming out of these barrels, they are

transferred to the packing . and storage
department.

This department emplbj^s a simple
and efficient scheme for handling stand-
ard lines. The photo at Fig. 5 illus-

trates the idea clearly. The storage
benches are so arranged that each size

washer has a certain compartment. On
the wall above this section is plainly

FIG. 4- REMOVING THE BUMBLED WASHERS.
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marked the size washers contained in

each bin. These bins are equipped with
a sliding door which on being pulled up
allows the washers to come down into

the box, as shown in packer's hand. The
benches are built on a slight slope to

aid in the removal of the washers. They
*re next packed in two ways, in boxes
of 50 lbs. and in kegs of 150 lbs.

To mention how many types of wash-
ers this concern makes would be im-
possible, for as they say themselves,
show us the style washer you require
and we will make it. The safest way to
state their present range would be to
say any old size and shape from No.
30 gauge stock to as high as % inch
thick.

Leaving the washers packed ready for
shipment, let us consider various ideas
adopted by this concern that are worthy
of attention.

ftem of fnterest

For certain classes of washers, they
use what is termed scrap plate. This
plate, although called scrap, is in reality
new material. It is composed of scrap
pieces of plate used for innumerable
other purposes. This plate fs bought up
and brought in from all parts of Amer-
ica and Canada, and to give readers an
idea of its general appearance, we have
photographed a pile of the material
as it arrives at the plant. It is used
just as shown (that is if of proper
gauge) and whatever scrap is left over
does not really amount to anj'thing.

All scrap from any stock or plate is

placed in a baling machine. No wires
are used for baling purposes, but the
material is compressed into bale form.
This baled material is returned direct-
ly to the mills.

A close tab is kept on all stock used,
and everything is carefully weiyhef! in

FIG. 6—WHILE THIS LOOKS LIKE A JUNK HEAP IT IS A O0LLBX3nON OF
SCRAP ENDS OF FIRST-CLASS PLATE.

order to keep track of material passing
through their hands.

In the packing foom, a large black-
board Is installed. This board is ar-

ranged with certain spaces covering all

their standard sizes of washers from
3/16 Inch to 2%. Opposite the various
sizes is marked the number of boxes
of washers in stock. By glancing at
this board, anyone can immediately tell

what stock is on hand.

Some Examples of Special Washers

"Can you give us information of any
special washer that saved considerable
monpy to the firms ordering it?" we ask-
ed, and here is the story as told to us.

A certain automobile firm was de-
sirous of obtaining a special washer
made from cold-rolled stock. The washer

no. 5—THB TyPE OP STORAGE BINS USED.

was 4Vi inch diameter, 2% inch hole,

% inch thick, and it was essential that
the washer be absolutely flat to within
two-thousandths of an inch. We pro-

duced and delivered at a cost of 21 cents
each.

The previous method of production
was an extremely expensive one as the
following operations will show: The
washers were turned from the solid on
the lathe, and the highest production
was 20 washers every ten hours or an
equivalent to two per hour. Not con-

sidering material at all, and figuring

labor at 75 cents per hour, we have a
cost of 37% cents per washer. On top
of this figure, you must add, not only
material cost, but the upkeep on a ma-
chine tool worth in the neighborhood
of two or three thousand dollars.

Another notable example that came to

our attention was a case of quick service

de luxe. .A certain firm had a large
quantity of angle iron which had become
useless for its original purpose owing to

a change in plans. They hated to scrap
this material, and as they required a
large quantity of washers in a hurry,
they got in touch with the concern whose
plant we have described.

The result was that the angle iron

was sent to this firm at 10 o'clock in

the morning, and the washers finished

and delivered bv 4 in the same after-

noon. Some hustling. Here is how it

was done:
The anffles were first rolled out flat,

then sent directly to the press room.
Work was commenced immediately,
everyone co-operating in ihe rush. Need-
less to sav, they are proud of this record

as they have pood cause to be. Our
reason for retelling the tale is to illus-

trate how far real service can be car-

ried out.

Production Costs

Believing that they should know exact-
ly to a decimal portion of a cent what
their various lines are costing them, this

firm has different cost charts, graphs,
etc., which show clearly these expenses.
The charts are so arranged to show a
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-THIS PICTURE GIVES SCXMX IDEA OF THE iRAMSB OF WASHERS MANUFACTURED.

week's production. Naturally, if the
costs go up or down the cause is fully
investigated.

The cost report is divided into certain
headings which are well worth mention-
ing. First comes the size of washer,
inside hole, and outside diameter. Next
in sequence comes the gauge, pounds
produced, scrap percentage, labor cost
per pound, material cost per pound,
direct overhead cost per pound, and ideal

selling price. The last item is figured
in the following manner: They ' figure
approximately the overhead cost, then
add a reasonable profit to this figure.

By totalling the labor and material cost

to this figure, they arrive at an ideal

selling price. Nothing is left to chance
but the entire business is run in an
honest, common-sense basis.

Although they have only been making
washers since June, l9l9, a production
of 1,000 tons a year has been attained.

When we state that there are 64,000
washers in 100 pounds of smal]-sized
washers, one can readily see the quantity
necessary for 1,000 tons of washers. Of
course, all washers are not so small,

therefore, have less quantity per thou-
sand pounds.

It is the intention of this concern to

go after the world's market, but up to

date it has had all it can do to cope with
local demands, so that we can safely
conclude by remarking that they surely
picked on a commodity that was ever in

demand, when they decided to specialize

on washers.

I

INTERESTING DATA ON FUSIBLE
METALS

Many times a person will want to

make a cast or die in metal for use in

embossing a token for Christmas or as
a present, and for this and many other

purposes the fusible metals are con-
venient on account of their low melting
point. Some of them melt at even a
lower temperature than is required to

boil water.

Type metals, although they do not
melt at very low temperature, are much
preferable where a clean, sharp and
fairly durable cast is wanted.

In order to mix and use these metals
intelligently one should know something
about their properties, especially those
of antimony, bismuth and tin. Antimony
and bismuth, each in their own way,
have a marked effect upon any alloy

with which they are incorporated. Anti-
mony is very brittle; it also has the

property of expanding when it solidifies;

and, best of all, it imparts this property
to its alloys, thus making them give fine,

sharp castings.

Bismuth is very brittle; it forms
alloys with other metals readily, and
also imparts to them hardness and fusi-

bility. In other words, it makes them
melt at a lower temperature than they
alone would melt. Most fusible metals
contain bismuth.

Tin, when used with antimony, gives

toughness and tenacity, and removes the

brittleness caused by the antimony.
Some formulas for the most common
fusible metals are as follows:

1. Wood's metal—Bismuth, 4 parts;

lead, 2 parts; tin, 1 part; and cadmium,
1 part. Melts at about 149 degrees F.

2. Fusible metal—Lead, 1 part; tin, 1

part; and bismuth, 2 parts. Melts at

about 190 degrees.

3. Fusible metal—Bismuth, 8 parts;

lead, 5 parts; and tin, 3 parts. Melts at

about 200 degrees.

4. A tough type metal—Lead, 5 parts;

antimony, 2 parts; and tin, 1 part.

5. Ordinary type metal—Lead, 5

parts; antimony, 1 part; and tin, %
part.

By adding more lead in these type

metals a softer alloy will be obtained.

Some other useful formulas are as fol-

lows:

6. Stereotype metal—Lead, 5 parts;

antimony, 1 part; and tin, V* part.

7. Non-friction metal—Tin, 10 parts;

antimony, 1 part; copper, 1-5 part.

8. A German silver metal for casting

—Copper, 2 parts; zinc, 1 part; and

nickel, 1 part.

9. Pewter—Tin, 6% parts; antimony,

1 1-16 parts.

For the convenience of those who wish

to use any of the foregoing formulas,

the following table may be of use to

determine the melting points. The de-

grees are Fahrenheit, and are the ones

accepted by the United States Bureau of

Standards.

Wrought iron melts at 2,737 degrees.

Copper 4< tt
1,981 "

Bronze u n 1,692 "

Antimony " " 1,166 "

Tin tt u 450 '

Bismuth (t u 520 '

Cadmium it tt 610 "

Lead it tt 621 "

Zinc tt tt 740 "

Want Canadian Lines.—"The British

firm of Albert Moloney & Co., 12 Amar-
gura Street, Havana, Cuba, are anxious

to obtain sole agencies in Cuba for the

following heavy machinery manufactur-
ed in Canada: Return Tubular Boilers,

Water-tube Boilers, Condensers (surface,

jet and barometric). Power Pumps of all

types (steam driven, motor and belted),

Vacuum Pumps, Steam Engines, Valves
and Fittings, Electrical Generators and
Motors. Canadian manufacturers must
bear in mind that Americans enjoy a

preferential tariff in Cuba, but that this

is more than offset at the present time
by the discount on the Canadian dollar.

Another substantial assistance to Can-
adian trade with Cuba is the recent

establishment of a direct line of the

Canadian Government Merchant Marine
between Cuban ports and Havana."

Jones—that is not his name, but it will

do—had the misfortune to get in the way
of an automobile driven by a lady on

Van Ness Avenue, and was taken to a

hospital; but his injuries were not seri-

ous, so he was immediately removed to

the police station, where his assailant

was being held. And as soon as Jones

got there the lady started in to impress
him with the fact that blame for the

accident was all his.

"You know, M. Jones," she said, "you
must have been walking very carelessly.

I am a very careful driver. I have been
driving a car for seven years."

"You've got nothing on me, ma'am,"
said Jones, politely. "I've been walking
for thirty-four years."
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Machine Design in Manufacturing Practice
The Subject of Design, From Both a Functional and Manufac-

turing Standpoint is Taken Up. This Article Should Interest Tool

Designers, Superintendents, Foremen and Workmen Alike

IN early dajns the design of a new
mechanism existed only in the mind
of the mechanic engaged in its con-

struction. It was made piece by piece,

each detail taking definite shape as it

was constructed. The original mechan-
ism was completed, tested, and cor-
rected or rebuilt before the. design was
finished. Duplicate mechanisms that
might be constructed were patterned
after the original, and modified or im-
proved as suited the ideas of the me-
chanics who performed the actual work.
Needless to say, interchangeability and
quantity production were non-existent
factors.

Sketches and drawings were next em-
ployed to express the ideas of the in-

ventor, but little attempt was made to
indicate more than the general idea and
construction. The details of the design
and the dimensions of the individual
parts were matters for the workmen to
decide. A competent mechanic was re-
quired to determine these for himself.
It was part of his training. Details
and dimensions, more or less complete
and consistent, made their appearance
on the drawings later. Errors and
omissions were of little moment, as the
mechanic who worked to the drawings
expected to select and use the proper
information given and to ignore the in-
correct, supplying all omissions from
his own store of mechanical knowledge
and experience. The quantity of pro-
duction was small. Little or no import-
ance was placed on interchangeability.
A few workmen thoroughly acquainted
with the requirements of the mechan-
ism or with the intentions of the de-
signer performed all the actual work
of construction. Under these conditions
functional drawings, which make no
pretence of giving more than the gen-
eral construction or combination of
mechanical movements and the general
outline of the detailed parts, are suf-
ficient.

Under present manufacturing condi-
tions, with productive operations sub-
divided into elemoitary tasks, with
productive labor trained along special-
ized lines, with productive equipment
specialized and more nearly complete,
with the rate of production greatly in-
creased, with larger organizations in
which but few individuals are thor-
oughly conversant with all the detailed
requirements of the mechanism, the
design must cover a wider field and be
much more comprehensive and accurate.
In addition to epresxsin?: the iaeas of
the inventor it must supply most of
the knowledge and experience formerly
brought to this work by the mechanic.

By E. BUCKINGHAM

We now have, therefore, two types of

designing to consider, which we will call

the functional design and the manufac-
turing design. The manufacturing de-

sign is a detailed development of the

functional design. It corrects and
modifies the functional design where
necessary to facilitate the economical
production of the mechanism, giving as

much as possible of the information

previously supplied by the workman. It

is evident that the manufacturing de-

sign will always be incomplete to a

certain extent. Suitable provision for

its modification must be made to obtain

the advantage of the new and improved
methods of manufacture which are con-

stantly developed. Changes, however,

in proved manufacturing designs should

be avoided when possible. As much
or greater care should be tak-

en in adopting changes as is ex-

ercised in establishing the original

manufacturing design. After equipment
has been completed, changes are very

costly. A change which might be

justified in the early stages of work
often costs more than it is worth in

the later stages. This makes it of the

utmost importance that great care be

exercised in the development of the

original manufacturing design of a new
commodity which is to be manufactured
in large quantities on an inte^hange-
able basis.

For the construction of a small num-
ber of special machines, or tools and
fixtures, which are built in a general

machine shop or toolroom, the func-

tional design is all that is required. The
number of men engaged in the produc-

tion is small, their training is geaieral,

and the requirements of the mechanisms
can be explained to them personally by
the designer as questions arise; there-

fore, the additional expense of a manu-
facturing design is not justified. How-
ever, in the manufacture of a large

quantity of any article, particularly if

interchangeability is sought, a complete
manufacturing design is necessary.

True, this design will work itself out

in practice in the course of time, but
this is a very slow and expensive
method. It means thiat experimental
work on a large scale is carried on,

whereas it can be done on a smaller

scale with better and speedier results.

Furthermore, this method results in

continual alterations in the equipment
and a loss of interchangeability. How-

ever, this article is not concerned with

designs of special mechanisms, tools,

jfixtures, etc.; attention will here be

given to the requirements of designing

as applied to the manufacture of a pro-

duct in large quantities.

In both types of designing the end
in view is the same as far as the func-

tioning of the mechanism is concerned.

This is to develop a product capable of

performing certain results of which will

fill or create a public demand for itself.

The means of attaining this are governed

by various considerations. For the

functional design, any solution is satis-

factory. As regards the manufacturing
design, the methods adopted must result

in ultimate economy. Also, the manu-
facturing design must resemble the

functional to such an extent that all

patents will be retained, while those of

competitors must not be infringed. This

is one of the commercial difficulties

that at times prevent the true economic

development of a commodity.
It is plain that the manufacturing

designer must take into consideration

every circumstance involved in the pro-

duction of the commodity. To be suc-

cessful he must work in close co-opera-

tion with all who will be engaged in

the development and operation of the

manufacturing equipment. This will

include the tool designers, and the sup-

erintendents and foremen of the vari-

ous manufacturing and assembling de-

partments. In general, there is too

much detail involved for any one pea^son

to carry it alone to a successful comple-

tion.

When considering the manufacture of

a new product, one of two conditions

usually obtains. Either it is to be pro-

duced in an established plant with an
existing variety of manufacturing
equipment, or a new plant must be

created. In the first case the designer

must be familiar with the available

equipment, and must modify the func-

tional design so as to utilize these fa-

cilities to the best advantage. In the

second ease he is not restricted to the

use of any specified equipment. In

either case, unless the volume of pro-

duction is to be extremely large with

many automatic operations, every ef-

fort must be made to reduce the ma-
chined surfaces of the various compon-
ents to simple, elementary surfaces,

which can be readily machined on

standard machine tools with simple,

rugged, and inexpensive tools, jigs, and

fixtures. If, in the manufacturing de-

sign, the component parts are thus sim-

plified, a further advantage is gained.

The productive operations on these

parts are resolved into simple, elemen-

tary tasks, and this simplifies the prob-

lem of securing and training the neces-

sary productive labor. Simplicity is a
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primary source of economy. The num-
ber of machining operations is reduced
and the direct labor cost thereby low-
ered. The amount of time that raw
material is tied up in process of manu-
facture is reduced, and quicker returns
are secured on the money invested in

direct labor and materials. The many
other economies resulting from sim-
plicity in design, such as lower equip-
ment and maintenance costs, are obvi-
ous.

Those responsible for the manufac-
turing design must pay close attention
to the character of the materials they
specify for the individual components.
Ultimate economy is the desired end.
This is affected by many different and
sometimes opposing factors. The first

cost of the material is one of these.

When several thousand duplicate me-
chanisms are manufactured, the slight-

est saving in the cost of direct ma-
terials is multiplied over and over again
in the course of time. As many parts
as possible should be made of the s:ime
size and kind of material. This per-
mits purchasing in larger quantities,
and reduces the gross amount of raw
material carried in the storeroom. As
far as possible this mster'al should be
of standard sizes and forms that can
be purchased in the open market at the
lowest prices.

Due consideration must be given to
the i>assible sources of supply for the
materials specified. It is a serious
matter when production is held up be-
cause of lack of material, which has a
limited or uncertain source of supply.
Every effort must be put forth in mak-
ing the manufacturing design to specify
materials which are readily secured.
The actual economy of low-priced

material is governed by the ease with
which it can be machined. If a part
requires many machining operations, a
low initial cost for material is often
overbalanced by the greater cost of
manufacture. Therefore, if a more ex-
ren.'-.ive material can bu machined at a
lower cost, ultir^ote economy dictates
its pu'^hase. For this reason, the use
of extruded or rolled bars of special

form is often adopted in the manufac-
ture of small parts for adding-machines,
typewriters, counters, and other similar
mechanisms.

An illustration of this point occurred
in a large plant which makes small
duplicate parts. Several of these parts
were made of brass castings because of

the lower cost of machining, but the

price of copper began to rise and was
soon about double its normal price. It

was decided to substitute cast iron for

brass, because the difference iii' the

cost of machining was less than the dif-

ference in the market grice of the ma-
terials. Luckily, an investigation was
made before the change went into ef-

fect. This plant had its own brass

foundry, but no iron foundry. It was
discovered that the foundry had pur-

chased no copper for several voars. In

fact, a large stock of pig copper had

been stored in a shed and was never
touched. Another department of this

plant was engaged in making copper
matrices by a plating process, and the
trimmings from these supplied all the
pure copper which the foundry required.

This, with scrap brass stock from other
departments, made it unnecessary to

purchase any metal for the brass foun-
dry in the open market. Needless to
say, no change was made in the material
of the castings. This incident indicates

in some degree the many factors that

must be considered to secure gsnuine
economy. It is not a matter of mere
addition and subtraction; every exist-

ing condition must be taken into ac-

count.

Whenever the weight of a commodity
is an important consideration, as with
automobiles, etc., the materials used in

making it must be of a better grade
than when the weight is less important.
In every case the materials specified

must be sufficiently strong and rigid

to hold their form throughout the nor-
mal life of the mechanism. Thus, the
detailed design of the various compon-
ents is governed to a great extent by
the nature of the materials which are
used in their manufacture. For ex-
ample, if forged steel is substituted for
cast iron, the component will be of much
lighter design.

The composition of the materials

used is governed by the nature of the

service which the part must render. One
that is subjected to excessive wear must
be made of material hard or toueh
enough to withstand it. Material for

parts liable to corrosion or other chemi-
cal action must be of the proper com-
Dosition to counteract it. Material for

parts under constant vibration must not
crystallize readily. In every event the

materials must be selected to withstand
both the use and abuse which they will

eventually meet.

The establishment of suitable clear-

ances and tolerances is a vital, if not

the most vital, factor in the manufac-
turing design. Tolerances are, in many
respects, like laws. There are two
classes of laws. One is so severe and
exacting in its nature that it cannot be
enforced, and soon falls into disrepute

and is disnegarded, even thoueh it re-

mains on the Statute Book. The other

is drawn up with a full understanding
of existing conditions, and its justice to

all concerned is so evident that it is

readily and consistently enforced.

Similarly, tolerances fall into two
classes. Those which represent the ex-

treme conditions of accuracy obtainable

from the equipment under ideal condi-

tions can be specified without regard

to the functional requirements of the

product. In such cases they, too, soon

fall into disrepute and are disreeard^d,

even though they ?till remain on the

drawings. On the other hand, toler-

ances are readily and consistently

maintained when they represent the

w'd«><it variations that tho functioning

of the mechanism will safely permit.

Liberal tolerances and clearances re-

sult in easier manufacturing conditions

of every sort, and thus promote econ-

omy; they make quantity production

possible. The serviceable life of tools

depends directly on the extent of the

tolerances. Every exacting tolerance is

a direct check on the economical and
rapid production of the mechanism. On
the other hand, if the functional re-

quirements do not permit wide toler-

ances, the functional requirements must
prevail.

It is evident, then, that the construc-

tion must be carefully studied so that

the manufacturing design will permit

the widest ixissiible tolerances. It is

only in exceptional cases that a me-
chanism cannot be modified so as to re-

tain all functional advantages and yet

allow liberal tolerances on the majority

of its dimensions. Very often, when
there is a severe functional require-

ment to maintain, the introduction of

simple means of adjustment promotes

easier manufacturing conditions. In

other cases a system of selective as-

sembly is more desirable.

The designer must determine which

parts will be interchangeable. Inter-

changeability can be carried too far, and
thus allowed to defeat its own purpose,

as noted in a previous article. Inter-

changeability and liberal maximum
clearances are closely connected. When-
ever reasonable clearances are out of

the question on certain components,

these parts are not suitable ones to be

manufactured on an interchangeable

basis. In this matter the relative ac-

curacy of the available equipment plays

a large part. For example, if the sur-

faces are elementary and can be fin-

ished by a simple grinding operation,

much closer tolerances can be economi-

cally maintained than if they are com-
posite and require milling or turning

operations. The variations on work fin-

ished by grinding are about one-third

those resulting from milling or one-half

those from turning; and the effort ex-

pended is no greater. On the other hand,

grinding is not always suitable or pos-

sible. Therefore, in determining

whether or not certain required condi-

tions permit reasonable tolerances, the

designer must consider possible methods
of manufacture and be well informed as

to the normal variations resulting from
them in actual practice. This knowledge

is the outcome of experience in check-

ing and analyzing results previous

secured. This is a matter to which little

attention has been paid in the past. For
example, in a large and long-established

plant, where many milling operations

are performed, it had been assumed that

these operations were maintained with-

in a tolerance of 0.001 in. Actual meas-

urements brought out the fact that the

normal variation was over three times

as great as that, and always had been.

A similar misconception of actual condi-

tions was apparent in the majority of

shops engaged in Government work dur-

ing the recent war. When their product
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waa actually checked by limit gauges
and held to the specified tolerances, a
Tariation of 0.002 in. or 0.003 in. was
found to be an extremely small manu-
facturing tolerance. It is, therefore, one
of the duties of the maker of the manu-
facturing design to specify the parts
which are to be made interchangeable,
those to be selectively assembled, and
those to be fitted to each other. Care-
ful attention to this detail saves much
wasted effort in the shops subsequently.

Almost every mechanism can be sub-
divided into smaller units, which are
distinct in their purpose. For example,
an automobile contains an engine, trans-
mission, axle, drive, carburetter, mag-
neto, etc., which are assembled and
tested as units and later assembled into
the completed car. In like manner a
typewriter is subdivided into the car-
riage, the escapement), the type-bar,
and the segment assembly, etc. The
assembly is greatly facilitated if the
design of the mechanism permits such
unit assembly construction; and efforts
should be made to obtain this result
whenever practicable.

There are many other advantages of
this unit assembly construction. Not
only the various manufacturing depart-
ments of one factory, but also entire
plants, are specializing more and more.
The automobile has hastened this trend
more than any other one thing. Where
such unit assemblies are of equal value
on several articles, separate plants
spring up to produce them as a spe-
cialty. This gives the benefits of quan-
tity production where otherwise they
would not exist. Therefore, we have as
a direct result of unit assemblv con-
struction, separate plants specializing in
engines, rear axles, carburetters, mag-
netos, etc., for automobiles; ball and
roller bearings for all types of machin-
ery; and many other similar specialized
products.

Another practice which allows the
benefits of quantity production to be
obtained in the production of smaller
number of complete mechanisms is the
standardization of many of the indi-
vidual componeaits. For example, most
manufacturing concerns have standard-
ized their screws, nuts, studs, rivets, and
other small parts. The majority of
machine-tool builders also standardize
their handwheels, micrometer thimbles,
gears, toolholders, work-arbors, etc. A
good illustration of the economy of this
practice is found in the experience of
one plant which originally manufactured
over one hundred and fifty special
screwe and studs for its particular pro-
duct Little effort was required to re-
duce this number to less than half, thus
increasing the rate of production of
these parte and also reducing the stock
of spare parts. This practice is ex-
tending to larger and more important
components. Not only are similar parts
produced by individual plants being
standardized, but parts used in common
by several manufacturers are also

standardized and -often manufactured as

specialties by other concerns.

The design must permit the ready as-

sembly of the product. Parts which re-

quire attention in service must be ac-

cessible. Attention to these details re-

duces assembling and service costs, and
these must be considered to ensure ulti-

mate economy.
The service requirements are the

most difficult to determine. Time alone
brings the desired information. Ex-
periments and endurance tests in the
factory are insufficient to give it. After
a mechanism is on the market, it re-

ceives use and abuse that the makers
never dreamed of. Yet if the product
fails under these unforeseen conditions,

the manufacturing plant is blamed.
Naturally, the nature of the commodity
determines what sort of service it must
render. The service requirements of an
automobile are distinct from those of a

typewriter; those of a precision machine
tool—which is supposedly used by
skilled mechanics only—differ from
those of a lawn-mower, etc.

The service requirements include the
protection of the working parts from
dirt and other foreign matter, the pro-
vision of proper lubricating facilities,

ar.d the protection of the operator from
moving parts. The question of the best
preservative finishes, such as japanning,
plating, painting, etc., must also be an-
swered to meet the service require-

ments, both of use and appearance. For
these and many other similar problems
a solution is sought that will result in

the maximum amount of service at a
minimum expecse.

It should be clearly understood that
the manufacturing design is not under-
taken with the idea of wilfully altering
the functional design, but is made to
facilitate manufacture and to furnish as
much as possible of that vast amount
o£ detailed information previously
brought to the productive work by the
mechanic who carried out the inventor's
ideas. The alterations made in the func-
tional design by the manufacturing de-
sign should not be looked on as any
criticism of the original lay-out. Each
has its distinct purpose to perform.
Many large plants recognize clearly the
difference between the two types of de-
signing and maintain separate depart-
ments for each. The original research
and inventive work is carried on inde-
pendently of the factory operations.
New or improved designs are turned
over to the factory organization, where
they are redesigned to meet the manu-
facturing and service needs.

is a highly satisfactory justification of
the existence of the synonym, and we
are far from having any grievance
against it. However, we do not advance
the theory that synonyms were instituted

as a convenience in spelling. No doubt,
like Topsy, they "just growed," and that,

in common with language in general.

Anyway, like the poor, they are with us,

and as we are not concerned here with
the question of origins we will proceed
to mention a few examples of workshop
synonyms.

If we mention that "guessing stick"

is a common synonym for a slide rule,

it is not intended as any reflection on
the drawing office.

The sine bar is often termed a side

ear, but for such a respectable tool, that
is merely flippant. To speak of juice is

a rather irreverent way of referring to

electricity, and to call an oil separator
a whiz^ is a primitive use of language.
The question of the connection between

E. treatment and heat treatment of steel

would perhaps be better referred to in

the "Things we want to know" column;
but anyway, it is not quite as mysterious
as it may seem.

Certainly such a pretentious adjective

as hermaphrodite Would never be allowed
to wander about the shop unmolested,
and accordingly calipers of that descrip-

tion become a "pair of Jennys," which is

a deal mors homely.
It might be expected that the war

would leave some mark on shop terms,

and so we hear double angle plates or

U plates referred to as U boats.

No doubt it was oiiginally intended
th.at there should be some difference be-

tween adjustable spanners and micro-
meters, but even in the best of shops,

tools and terms alike sometimes get con-

fused. One would hardly take plug
gauge to be a sjTionym for broach, but
we know of an occasion when a large

plug gauge was so used, and it was only
given up when it was reluctantly admit-
ted that "there was no more cut left on
it."

SOME SHOP SYNONYMS
We read in a recent issue of "Link"

(which is the house magazine of the
Coventry Chain Co., Ltd.), a few shop
synonyms well worth repeating. Here
they are:

A sjmonym, as is well known, is to be
defined as a word we use when we can-
not spell the other one. Considering the
intricacies of English orthography, this

It is estimated that the Irish bogs con-

tain between 3,500,000,000 and 4,000,000,-

000 tons of anhydrous peat, or 5,000,000,-

000 tons of air-dried peat. At present
about 6,000.000 tons of peat are burned
as fuel in Ireland per annum, and over

4,500,000 tons of coal are imported. If

this coal were replaced by peat fuel at

the rate of 2 tons of air-dried peat to

1 ton of co,<»l, the total consumption of

peat in Ireland would be about 15.000,000

tons per annum, and the peat deposits

would be sufficient to satisfy the fuel and
power requirements of the country at the

present rate of consumption for more
than 300 years.

*-
The doctor was attending an injured

woman who had come to his surgery
with her arm severely bitten. As he

dressed the wound he remarked:
"I cannot quite make out what sort of

animal bit you. The wound is too small

for a horse's bite, and too big for a

dog's."

"Oh, it wasn't an animal!" exclaimed
the patient. "It was another lady."
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Shop Arithmetic, Continuation of Taper Work
Fifteenth of a Series in Practical Mathematics for the Mechanic
and Those Learning the Machinist Trade—The Present Article

Goes Still Further Into the Subject of Taper Work

IN
our treatment of tgper work in a

previous lesson, the examples were
confined almost ertirely to circular

work produced in the lathe. While the
fundamental principles are identical, no
matter how the taper is produced, the
method of solution frequently requires

some mental research on the part of the
student or the mechanic doing the work.

Suppose a punch and die is to be made
to form a piece as shown below, made
from % inch by 2 inch strip.

From the dimensions given the tools

are to be made. It will readily be seen

that the width across the nose of the

punch will be 4 inches, and the sides in-

clined at an angle of 45 degrees. We
have the depth of the die—3 inches, so

the problem is to find the dimensions A
and B. Without previous experience on
work of this character a workman would
probably make the punch and then fit

the die to it. If templates are used he
would make one to fit the punch and an-

other to fit the one first made without
considering: the stock to be bent, think-

ing that if the punch is raised the thick-

ness of the stock (% inch) that all would
be well. However, let us make a line

template of the shape required and see

the result. Here it is:

The sketch A shows the male and fe-

male templates fitted face to face. At
B they are separated % of an inch. It

will be noted that the horizontal spaces,

«qualling % inch, are wider than the

inclined spaces, and the light vertical

lines will make the reason quite obvious.

It is evident that the space must be

uniform throughout. The corrected

templates, therefore, would appear as

below, when allowing for the stock.

To find width A for the bottom of the

die, we must have recourse to the rules

on the solution of right triangles, in

By J. H. RODGERS

other words, an application of "trig." To
aid the reader in the calculations the

sketch below is given.

Prom the rules of trigonometry the

side opposite (b-c) equals the side ad-

jacent (a-b) multiplied by the tangent of

the angle. In a formula this would be:

• The width of A then would be: ...

4- -f- (^g X. -/SS) =4-SI0 inches

In the study of right triangles we have

seen that, when the two acute angles are

equal the sides are equal, therefore, the

side c-d will equal the side d-e, so that

the diameter at the top of the die will

be:

4-3/0 -i- 6 — /0-3/S inc/2es.

In milling machine operations we are

frequently confronted with problems that

might well be considered as coming un-
der the head of taper work. Suppose we
have a round piece of steel 1 inch in dia-

meter to mill off so that the surface will

have the form of an ellipse, the major
axis of which will be 1% inches long,

what will be the angle of inclination of

the axis of the shaft?

The angle required is that shown in

the sketch and will equal (a) in the right

triangle a, b, c. To find this angle use

the "trig." formula:

From a table of functions this value

will correspond to an angle a shade over

33 degrees 50 minutes. ^

A bar of steel 2% x 4 is to be shaped

or milled at one end so that the exposed

portion will form . a perfect square. It

is desired to know the angle at which to

set the bar so that a horizontal cross

section will have the shape required. It

is quite obvious, fi'om the nature of the

problem, that the narrow side will be

parallel with the vertical plane. The

solution is the same as that in the pre-

vious example and will be clear from the

sketch below.

\ - V/,f/////,

and the angle corresponding equals 34

degrees 10 1-3 minutes.

In shops where heavy shafts have to

be centred the square centre is a fre-

quently-used tool. To have these made

accurately it is often the practice to

mill the cutting end to the desired shape,

which, when finished, will have the cor-

ners uniformly inclined at an angle of

30 degrees with the axis of the centre.

Below is show a sketch of a square centre

in full lines, the dotted portion indicating

the shape of the 60 degree turned centre.

Sine = side t>pp- ^ i-c ^ :S_ ^
Mypot. '^ a-c 8?'S

Si'149

x-^az /2

To find the angle of inclination it is

necessary, first, to find the distance c, e.

On the end view this is seen to be the

length o, c, which may be found by solv-

ing the right triangle o, c, b. Knowing
the length o, b (the radius of 1 inch) and
the two acute angles to be equal, the

length of one side may be found by ex-

tracting the square root of half the

square root of o, b, or
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We now find the length o, e, which is

done by the formala:

5/y<» ^e/J. — Hyp fit X cosine =

Z X 86603 " /-fjsoe

The desired angle o, in the right tri-

angle c, o, e, is found by the formula:

Tan.
Side Opp. 707

CANADIAN MACHINERY

The length o, e is found by solving the

right triangle o, e, d, and the formula

used is:

Side /IdJ. 'Hyp. x cos- -Z x 366 = /rse

"

Then the angle c, o, e (angle of inclin-

ation) may be found from the formula:

Janyenl '
^.j^ ^^j ^ ^^^

and the angle corresponding to this value

is 16 degrees 6 minutes. This will be the

angle at which to tilt the axis of the

centre for milling the end and the index-

ing will be through an angle of 120 de-

grees.

Side /IdJ. i-rjBoe
= 40818

and the angle corresponding equals 22

degrees 12 minutes. Four sides milled

at this angle will grive a cutting angle of

60 degrees. In this instance the cutting

angle can be measured with a centre

gauge. Suppose, however, it was de-

sired to secure the same result by using

a triangrular or three-sided centre; what

would be the angle of inclination? As
an aid to the solution the sketch is given.

As the angle a, o, c is equal to 60 de-

grees the length e, c may be found from

the formula:

Side Adj. - Hyp x ces. • / x S - -S -^ inch.

A British firm has developed an

apparatus for testing the physical quali-

ties of steel after heat treatment by
means of the magnetic method. The
principle on whioh this instrument is

based is that magnetic retentivity of a
steel is a function of its hardness. The
method of using this apparatus is as

follows: First, a specimen (usually a
turned piece 3 inches long by 1% inches

in diameter) is subjected to the heat
treatment required to be investigated.

It is then tested for magnetic hardness

by being laid inside a standard magne-
tizing coil, and a direct current from
the mains flashed on to the coil which
magnetizes the steel to saturation. The
specimen is then removed from the

magnetizing coil and is placed in a small

search coil, which If directly connected
to a Grassot fluxometer, continues

"Automotive Industries." The specimen
is then sharply removed from the bal-

listic coil and a reading is obtained on
the fluxmeter, which represents the

hardness of the specimen. The scale of

the fluxmeter is divided in terms of

Maxwell-turns. With the search coil of

Volume XXIII

correct design, the reading is also given

in terms of C. G. S. units of coercive

force, so that the results are in interna-

tional accord.

Experience has shown that the prac-

tice of enclosing metal filament lamps

of high candle-power in closed fittings

is disadvantageous. According to the

"Technical Review," a Swedish engineer,

investigating the matter, has found that

it is the rise in temperature which

causes the rapid diminution in luminous

intensity. He ran several incandescent

lamps at temperatures of 200 deg. and

20 deg. C, while others cooled by a water
circulation device were only at a tem-

perature of 20 deg. or 3 deg. 0. After

some hours' running, in the case of the

lamps at a temperature of 200 deg. C,
the luminous intensity had dropped con-

siderably, and they were unusable after

forty hours' runnmg, whereas with the

lamps run at 20 deg. and 3 deg. C. the

diminution of intensity was inappreci-

able after that period. This is appar-

ently explained by the fact that at high

temperature the glass of the bulb be-

comes porous and air enters the bulb,

and it also explains why, where large

numbers of lamps are arranged close

together in advertisement signs, etc.,

they rapidly deteriorate.

Vancouver Harbor Board.—The Har-

bor Commissioners of Vancouver expect

very shortly to complete the negotia-

tions for the site at Burrard Inlet for

the new harbor. The Great Northern

property, which forms part of the pro-

posed works, has been the stumbling

block in the way of calling for tenders,

but the owners of this property have de-

cided on a price. This has been for-

warded to the legal representative of

the commissioners, Mr. McNeill, and the

matter should soon be adjusted.

TAPER WORK
Milling- Machine

When work has to be set at an angle to obtain a certain length

L diagonally across a piece of stock, the angle A may be found as

follows :

—

Divide the diameter or width D by the length L. The result will

be the sine of the angle (a), which may be found from a table of

trigonometric functions.

Example:—A piece of 1% inch round stock, is to be

milled so that the diagonal section will have a length

of 3 inches. What will be the angle of inclination?

.50000 Sine of angle (a)

This value, from a table of functions, will corres-

pond to an angle of 30 degrees.
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WHAT OUR READERS
THINK AND DO

A SIMPLE JIG THAT WOULD NOT
LEAD

By F. SCRIBER
Apparently a simple jig for drilling

holes an inch apart in a staybolt tap
is shown by Fig. 1, while the tap as

drilled is illustrated by Fig. 2, where it

will be noticed a series of holes are
drilled in the shank so the bushing A

ate machining this class of work would
not be apt to get fooled by this condi-

tion. The point to be observed in this

connection is always work from one hole

or the same shoulder or the same locat-

ing point if you would keep errors down
to the minimum. This nile holds good
on most all classes of work on both tool

design and shop operations.

"TTTl—

I

FIG. 1—THE JIG ITSELF.

may be advanced by even inches and
clamped by the screw B at any desired

position.

The object of the jig Fig. 1 was, after

correctly locating and drilling one hole,

all others were drilled successively from
this by setting the point of screw B
into, first this hole and then progressive-

ly into each hole after it is drilled until

all are machined by using the guide bush-

ing C for piloting purposes.

WATERPROOFING BLUEPRINTS,
DRAWINGS, ETC.
By F. A. McLEAN.

Architects, engineers, contractors, line-

men, etc., are often compelled to refer

to drawings, blueprints, etc., in all kinds

of weather, with the result that before

long the prints are in a very dilapidated

condition.

A good way to overcome this trouble

is to render them waterproof by satur-

imiiumiimmiiimiuinl -o

—
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FIG. 2--THE METHOD EMPLOYED IN DRILLING THE TOP.

Ten holes were drilled in this manner
and it was found almost impossible to

have the last holes drilled in anything
like the correct location, the last hole

often being twenty-thousandths out ow-
to the drill having a tendency to creep

while cutting, usually in one direction

and perhaps only .002 at each hole,

which, multiplied by ten gives the great

discrepancy noted.

Fig. 3 shows another instance where
minor errors between shoulders on a

shaft mount up to considerable in a long

length with a number of shoulders, as

an error of .005 between shoulders if al-

ways short will amount to .030 where
six lengths are to be measured.
While mechanics familiar with accur-

ating them with paraffine wax such as is

used for sealing fruit jars, etc., and
sold under the name of Parowax.

If the prints are placed directly into

a pan filled with this molten wax, they
will soak up too much of it and will

always be more or less greasy to the

touch. The most convenient way, there-

fore, is to soak a number of pieces of
absorbent cotton cloth, about a foot or

more square, in the wax. When these

pieces of cloth are cool lay as many as

are required (depending on the size of

the blueprint) on a table or other smooth
surface, place the print on top of these

and then on top of the print lay more
of the cloths until it is entirely covered.

After this is done it is only necessary to

FTG. 3-

Measurinf Shoulder.

-ILLUSTRATING THE POSSIBILITY OF ERROR ON SHOULDER MEASUKiEMENTS.

run a hot iron over them for a few
moments. The print will immediately
absorb the paraffine until the surfaces be-
come saturated. If the table on which
the work is carried out has a highly-
finished surface, a layer of wrapping
paper should be placed between the
cloths and the table. Should the do-
mestic iron be used in the process it

would be a good plan to interpose a piece
of wrapping paper between the iron and
the cloth, also as it may prevent a few
hard words from friend wife.

CHART OF STRENGTH OF WOOD
BEAMS

John S. Watts

THE accompanying chart gives the
section moduli! for rectangles up
to 16 in. deep by 14 in. wide, and

will prove useful for calculations on tim-
ber construction.

As it is frequently desirable to know
v/hat size of steel I-beams could be used
as an alternative, the chart has been ex-
tended to show the sizes of I-beams hav-
ing the same moment of resistance as
any size of wood beam up to 16 in. by
14 in.

The stress is taken as 1,000 pounds
per square inch for timber, which is safe
for the commercial grades, and for the
steel beams the stress is taken at 16,000
pounds per square inch.

Taking the stress at 1,000 pounds, the
moment of resistance can be read direct-
ly off' the chart by simply multiplying
the section modulus by 1,000.
The moment of resistance for the wood

beam as so found is, of course, also tHe
moment of resistance for the steel beam
on the same horizontal line.

It may be noted that, in every case up
to the limit of the chart the wood beam
vvill be cheaper, that is in first cost. Ob-
viously, in permanent work there are
many other considerations to be taken
into account, but for comparison, taking
steel at say 4 cents per pound, and tim-
ber at say $40 per thousand feet, board
measure, we have as the cost of the steel
beam per foot:

Weight for foot multiplied by 4 cents
equals cost per foot in cents. And for
the cost of the wood beam there will be
in one lineal foot:

area of the beam
= feet board measure.

12

Therefore the cost per foot will be
area of the beam

X ^ cents.

12

; 'VC'?'-'-
'
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The area ol the wood beetr. therefore

requires to be twelve times the weight

of tJje steel beam per foot to equal it in

cost, which a trial will show the wood

beams do not nearly approach.

To use the chart to find the size of

beam required for a given moment of

resistance, follow along the horizontal

line for this moment and read off the

sizes at the intersection of each diagonal

and vertical line on this horizontal line.

Also at the right, on this same hori-

zontal line, we find the size of the steel

I-beam required to give the same mo-

ment of resistance.

For example, if we required a beam to

have a moment of resistance of 250,000

pounds, following along the 2.'i0 line, we
get the choice of the following sizes of

wood beams: lO^A in. x 14 in.; 11 in. x

13 in.; 12 in. x 11 in.; 13 in. x 9 in.;

14 in. X 8 in.; 15 in. x 7 in., or 16 in. x
6 in., the first dimension being the height

of the beam in each case. Continuing

along to the vertical line at the right,

we find that an S in. x 23 in. I-beam is

the equivalent in strength to the afore-

said wood beams.

In the matter of cost, as pointed out
above, the wood beams would require to
have an area of 23 x 12= 276 square
inches to equal the cost of the steel beam,
whereas the largest, i.e., the lOV^ in. x
14 in., has only 147 square inches, there-
fore the cost would be only a little over
half of that of the I-beam.

In a paper on "The Policy of the Air
Board of Canada," read at one of the
business sessions of the Engineering In-
stitute convention by Lt.-Col. O. M.
Eiggar, vice-chairman of the Canadian
Air Board, the speaker outlines the de-
development of transportation from the
time of the foot runner up to the present
time. In speaking of the future possi-
bilities of commercial air service, he
touched on the i-emarkable progress that
hade been made during the period of the
war, but as this achievement had been
made regardless of all costs it would
be the duty of the en<!;ineers of the coun-
try to take hold of this problem and
solve it so that the airship could take its

proper place in the competitive commer-

cial transportation of the future. The
tremendous rate of depreciation on fly-

ing machines at present (about $25 per
hour on a $10,000 machine) was a factor
that minimized their value as a commer-
cial enterprise. Lt.-Col. Biggar predicts

.a pleasing future for the air service.

"There has been such progress in avia-

tion," he said, "that I have no doubt that
well within ten years in Canada people
will be regularly, but expensively, travel-

ling by air routes, with carriage of cer-

tain mails in the sam.e way. With or-

dinary Government encouragement there

is certain to be a tremendous change in

our methods of communication as a re-

sidt of the development of the use of

the air. It will not be a cheap method,
hut it is for the engineers to devise

means to makejt cheaper, and the future

years will sec its use to a continually

increasing extent, both for civil, mail

and military purposes."

>?:

F^

4 6'x 14-75"

4- S'x M-75"

CHABT OF MOMENT OF WOOD BEAMS WITH EQUIVALDNT OF STEEL "I" BEAMS.
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The Ludlum Type of Electric Furnace
An Electric Furnace Distinguished by the Ellipsoidal Shape of the
Hearth and by the Arrangement of the Three-Phase Electrodes

in Line Which Ensures Proper Heat Distribution
By W. F. SUTHERLAND

IN
the manufacture of tool and alloy

steels, where refinement is the first

consideration, the electric furnace

has proven itself superior to the cruc-

ible, not only in turning out a more con-

sistently uniform steel of any given an-

alysis, but likewise accomplishing this at

less cost than by the older method.

The reason for this is plain in the

first place, when it is considered that

the electric tool steel manufacturer does

not have to purchase selected grades of

raw material, but can refine the mix
in his furnace.

So, too, in the foundry, the electric

furnace is the modem method of melt-

•ing. The demand is for superior cast-

ings. Consequently, the refinement of

the metal must be almost as accurate

as in the manufacture of tool steel. The
rare alloys are frequently added in the

process. The percentage of sound and
serviceable castings is here the first

consideration.

The electric furnace has yet another

use in the metallurgy of iron and steel

and for the production of pig iron from
scrap it has foun:l considerable use,

particularly during the war. The Lud-
lum electric furnace described in this

article is being successfully used at

the present for the commercial produc-

tion of the finest quality of cast steel,

cast iron, low phosphorous pig iron and
washed metal.

Low phosphorus, low sulphur pig

iron has been made successfully, both

in the plant of the Metal Alloys, Inc., at

Watervliet, N.Y., and at the plant of

the Omaha Structural Steel Works at

Omaha, Nebraska. The operations at

Watervliet were more or less in the

nature of a war expedient and were
abandoned after the armistice on ac-

count of the facilities being required for

more remunerative work. At the plant

of the Omaha Structural Steel Works,
where the furnace was put in opera-

tion about August 1, they have been
making high silicon, low phosphorous,

low sulphur pig iron, using a charge
consisting of 1,500 lbs. of cast iron bor-

ings and 500 lbs. of stove plate, or steel

shoveling scrap in a one-ton Ludlum
furnace.

Over 200 tons of cast metal have been
made by this firm with an electrode con-

sumption of as low as six lbs. per ton

and with an average power consumption
per ton of less than 600 kw.
The electrodes are 4 in. graphite, the

transformer operating the furnace is a

400 kv-a., Pittsburgh, 3 phase, self

cooled, and stepping down the high ten-

sion voltage from 13,200 to 110.

This particular furnace is basic lined

and no replacements have as yet taken
place, the only expense being a small
amount of syndolag for patching the
bottom, which consists of sintered mag-
nesite on a base of magnesite bricks. It

may be mentioned in passing that fur-
naces of this type operating under
much more difficult conditions have been

lowered either by hand wheels or auto-
matic control. There are no bottom
connections, nor water-cooled parts be-

low the bath.

There are only two doors, one at
either end of the furnace, and no spouti.

Through these doors every part of the
interior is easily accessible from a

GBNBEAL ARRANGEMENT LUDLUM ELECTRIC FURNACE.

run for more than 2,000 heats with the

bottom still in excellent condition.

The pig is run in a sand bed and is

afterwards charged in a grey iron

foundry in the ordinary way. Castings
made from this metal carry a scrap
burden equal to, if not greater, than
ordinary pig and at the same time the

castings made from it have grain about
twice as close as the standard pig, are

free from inclusions and have a ten-

sile strength of about 3,800 lbs., as

against 1,800 for grey iron. This same
furnace at Omaha is used during the

day shift for steel casting.

The Ludlum electric furnace is an
ellipsoidal crucible, consisting of a steel

shell, lined preferably with magnesite

brick, and covered by a low arched roof

of firebrick. Three electrodes are

used and these pierce the roof along

the centre line, and are held in position

by bronze arms projecting from upright

beams attached to the furnace struc-

ture. These arms can be raised and

variety of angles. The furnace can be
charged from both ends at once.
The furnace structure is supported on

two sets of rollers, and is tilted by an
electric motor to pour through one of
the doors. The latest model is built to
pour at only one end, and is back heavy
as a measure of safety.

The furnace is as small for its capa-
city as it can be made. This means a
very high efficiency due to a minimum:
^irst, of exterior radiating surface;
second, of space in the furnace unoc-
cupied by the chargs third, of refractory
lining required fourth, of electrodes ex-
posed.

To anyone familiar with drawing and
setting the slag in electric furnace op-
eration, and patching the lining at the
end of a heat the advantages of the
design here described should be appar-
ent. Every part of the slag and every
part of the lining after the metal is

poured is directly accessible through
one or other of the two openings.
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For basic operation the hearth is

lined with mapiesite to a thickness of

9 inches or more. A lining will last for

several months of continuous operation,'

and with careful and proper patching its

life should be extended many times that

Ion?. The shape of the furnace itself

is conducive to long life since none of

the walls overhang the bath, even when
the furnace is tilted. Straight lines are

eliminated and the lining is thus stronger

through the keying action of the bricks

themselves. When the Ludlum furnace

requires relining, the whole job can be

done from the moment the last heat is

poured till the moment when fully lined

and thoroughly dried, it is ready to be

charged again, in twenty-four hours.

The roof of this type of furnace is a

low arch built of fireclay brick.

The flat arch construction reduces

the compression in the brick to one

plane, instead of a number of planes as

in the dome type. It has been found

that it will last for several weeks of.

continuous operation.

In practice, an extra roof is built on

a separate roof frame, and is ready to

replace the old one at any time. This is

most conveniently done when a new
charge of scrap is loaded into the fur-

nace, thus losing a minimum of heat

in the operation. The charge hardly

delays for a moment the ordinary rou-

tine.

Operation

When a charge of scrap is to be

melted down, the furnace is filled with

the charge. There is no waste space

to be heated and a minimum exposure

of the electrodes within the furnace.

The Ludlum is as small for its capacity

as it can posibly be made and there-

fore as economical.

The electrodes at first rest on the

charge and as soon as the current is

turned on, eat their way through nearly

to the bottom. By the time they have
melted their way through there is a
pool of molten metal beneath them, for

there is no deeper part of the Ludlum
hearth than that directly beneath the

electrodes. The charge is melted from
the bottom up, the arcs remaining
smothered in the scrap until it is com-
pletely melted down. Practically no
heat is lost in the operation and the

roof is not exposed to the high tempera-
ture radiating from an open arc.

In refining alloy tool steel, with the

use of two slags, the makers state that
the current consumed is very small,

about 500 kilowatt hours per ton. The
power factor is about 90 per cent.

The use of the electric furnace for

the production of high grade steels of

all analyses for a period of years has
convinced the Ludlum Steel Company of

its superiority. This superiority results

from the ability to use cheap raw ma-
terial, even turnings, by reason of the

refining ability of the basic hearth:

low melting loss, even with small size

scrap and an atmosphere which can be

controlled to a nicety. This latter fea-

ture makes thorough dephosphorizing

and desulphurizing, while it also pre-

vents loss of alloys present or added to

the steel by reason of the reducing at-

mosphere obtainable.

The electric arc permits the attain-

' PLAN, END AND SIDE ELEVATIONS OF LUDLUM FURNACE.
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ing of temperatures above those attain-
able by any other heating medium,
while it gives a clean heat and intro-
duces no contamination or chemical
change per S€ in tl e charge. Thermal
conditions can be accurately reproduced
and maintained as desired.

Crucible quality steel of uniform an-
alysis can be produced in large charges
from cheap raw material because of the

(a) Refining ability.

(b) Control of temperature possible.
(c) Cleanliness of heating medium

and ability to have heating uniform in
all parts of the bath.
The electric furnace produces better

ingots as flexible temperature control
reduces piping and segregation by per-
mitting pouring at the most advantage-
ous temperature for the size of the ingot
and the analysis produced by other
methods, because of the absence of in-
cluded slag, non-ferrous segregation and
gases.

Specific Claims
The makers of the Ludlum furnace

state that it operates smoothly, with
small surges, which are prevented
from reaching the power company's
lines by the use of suitably designed
static transformer equipment and auto-
matic electrode regulation.
Due to the correct design of low ten-

sion conductors and other equipment,
the average operating power factor is
at least 90 per cent.

The Ludlum furnace may be provided
with either an acid or basic lining, as
desired, but lends itself most efficiently
to basic operation, because of its maxi-
mum of refining -jbility. For this rea-
son, except for a few special purposes,
the makers advocate and furnish a basic-
lined furnace, believing that the more
expensive basic lining is more than
compensated for by the lower cost of
raw material used and the higher grade
of the output obtained.
The design of the shape of the Lud-

lum furnace:

—

(a) Permits supplying energy to the
furnace at a high rate, within the criti-
cal limits of the refractories, resulting
in quick heats which assist in attaining
as low power consumption per ton of
metal as is possible for producing a
given desired temperature of the babh.

(b) Permits thorough refining by rea-
son of the large area of contact be-
tween the slag and steel attained with
a shallow bath of large superficial
area.

(c) Permits the proper circulation of
the entire bath for mixing the charge,
which is brought about by the arrange-
ment of the three electrodes in one
plane coincident with the major axis of
the elliptical hearth, whereby the re-
action of the currents between the elec-
trodes provide circulation by electro-
dynamic means as well as convection
currents.

(d) Thia electrode arrangement, op-
erating on three-phase energy, results
in the production of an equal amount of

CANADIAN MACHINERY
heat at each electrode. The greater
amount of heat in proportion to the
mass of the bath at the ends cares for
the greater radiation at the doors and
results in an even temperature, gradient
throughout the bath, which favors long
refractory life.

(e) Makes sintering in lining easy, as
but one piece of scrap electrode is re-
quired to reach all three arcs.

(f) Reduces danger of breakage of
electrodes as the maximum of space for
operating rabbles, test spoons, etc., is

available without coming in contact
with electrodes.

(g) The use of graphite electrodes
reduces the weight of electrodes handled
and storage space required; facilitates
making of joints having the best elec-
trical and mechanical properties and re-
duces the freight and handling charges
for electrode material per ton of steel.

(h) Requires but two doors, one at
each end of the major axis. These doors
serve as charging doors and pouring
spout and from them every part of the
bath is accessible and the lining can be
inspected and repaired with a minimum
of effort. This makes the care of the
bottom simple and results in long re-
fractory life.

(i) The hearth meets the roof without
any intervening vertical side walls so
that no space is wasted. The contour
of furnace interior approximates the
natural contour of a pile of cold charge.
The cubic contents of a Ludlum furnace
is but % to 1-3 that of round or square
shell types of the same capacity. This,
and the small exterior surface exposed,
results in high thermal efficiency and
favorable power consumption.
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furnace, permits thorough clearing of
the metal with a motion of only 30°
from the horizontal and no refractories
overhang the bath at any position of
tilting.

(1) No special shapes of brick or ex-
ceptionally skilled masons are required
to line the hearth or roof and the ex-
pansion of the refractories, which takes
place when the furnace is heated, is ade-
quately cared for by its shape. The de-
sign of the roof arjh is simple and pro-
vides a very uniform distribution of re-
flected heat. Favorable thermal condi-
tions permit the use of firebrick roof,
which somewhat reduces refractory
costs as with proper care the basic
sintered lining has an extremely long
life.

(m) The arrangement of electrodes
and the shape of the bottom results in
the formation of a metal pool, whiaTi;
extends under all three electrodes by
the time they have cut through the
charge. This meta! protects the bottom
refractories from the arcs and allows
melting from the bottom up without in-
juring the lining. The charge acts as
a blanket, which absorbs the excess
heat, increases the speed of melting, by
being preheated therefrom and protects
the roof from the heat until the entire
charge is molten, when the covering
slag tends to perform the same func-
tion.

(j) The comparatively low roof re-
sults in the reduction of electrode con-
sumption as a minimum length of elec-
trode is exposed to oxidation when de-
phosphorizing and when charging.

(k) This shape of hearth, tilted in a
plane, parallel to the major axis of the

If, in a photographic dark-room illu-
minated by red light, the face of a watch
with a so-called "luminous" dial be ob-
served, a curious effect is noticed. When
the watch is moved to and fro, in the
plane of the dial, the green luminous
figures appear dissociated from the red
illuminated dial and apparently are dis-
placed and lag behind its movement. The
illumination by the red light requires, ad-
justment so as to be suitably related to
the brightness of the luminous figures
and the eye should remain in darkness
for 15 to 20 minutes in order to get the
best effect.

SHO\WING DETAILS OF ROOF STRUCTUKE.
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"Be Able to Do It Yourself" is the Text Here
Grant Hall, Vice-President of the C.P.R., Has Come Up Through
the School of Practical Railway Shop Work—Understands the

Problems the Men Have to Deal With Every Day

"B
E able to do it yourself."

Probably the whole law and
the gospels of Grant Hall, the

new vice-president of the Canadian
Pacific Railway, are summed up in these
simple words. He has made a fetish of
not only getting the thing done, but
being able to do it himself, and there-
fore it is that he has climbed steadily
from an apprentice machinist in the
Point St. Charles yards of the Grand
Trunk Railway to the second highest
office in the gift of the Canadian Pacific
Railway-.

This isn't the story of the rise of a
homy-handed son of toil. If Grant
Hall's hands were horny, it was not
because they were born that way, but
because his particular ambition was to
be able to do what he set his hands to
do with efficiency, and he believed the
way to do it was to know all about how
it was done.

When he left Bishop's College, Len-
Tioxville, Que., a school of some social
standing, it was not to seek a profes-
sion but to find a job that would make
him capable of handling the profession
when it came. So it was that he laid
aside the college cap with its nicely
worked crest on the front, and donned
his suit of blue overalls, and started in
to learn railroading by way of the under-
side of the engine—the engine as it
looks from the repair pits.

Soft hands soon grew calloused and
grimy as to fingernails, and the natty
blue overalls were streaked with grease;
but Grant Hall knew something about a
locomotive from about anv angle you
might want to view it. Inside or out,
It was all the same to him. Three years
Uter he joined the Canadian Pacific
Railway, where he learned about all
there was to know of the drudgery work
of a railroad. But he stuck it, till he
got an offer from the Intercolonial Rail-
way to become their general locomotive
foreman, with headquarters at Moncton,
N.B. Locomotives were dear to the heart
of Grant Hall, and the thought of having
coniplete charge of these black beauties
of having the opportunity to learn more
of them, to know what they could and
could not do, and how they might be.
cared for to get the maximum result,
drew him irresistibly, and he went.

Back Again to the C. P. R.
Five years later he was once again

back with the C.P.R. Was locomotive
foreman of the Windsor Depot, Mont-
real; and general foreman at McAdam
Junction, Que., a year later. Up to that
time he had been an Eastern man, know-
ing the Eastern end of the system A

By Joseph Lister, in MacLean's Magazine

change came quickly.. He was maie
general foreman at Winnipeg, and only

a brief time later he was appointed

master mechanic at Revelstoke, B.C. In

1902 he was back East again as assist-

ant superintendent of rolling stock, to

move West again in two years' time as

assistant superintendent of motive power
for the Western lines.

Fifteen years out of a nice finishinij

school, and he still knew more about the

underside of an engine than about ma-
hogany desks. But the mahogany desk

time was coming, coming because the

man who was to sit behind it did know
about engines, about road conditions,

and most of all about the men who drove
these engines and maintained these road
conditions. In 1908 he was made super-

intendent of motive power for the West-
ern Division. Three years later he was
assistant general n anager of Western

Grant Hall sets out to get the thing

done now, he is not hampered, as so

many executives are, by the smiling

superiority of the man who knows the

actual conditions, for he knows them
himself. He has had his own fingers

nipped throwing switches in a crowded
freight yard in mid-winter, and he knows
that it can be done. He knows, too, that

throwing switches is hard to do, and
these two facts are facts that stand out

strongly in his viewpoint on the thing.

It is going to be done, and the men who
do it are going to get due credit.

While Mr. Hall was in charge at Revel-

stoke, some dozen or more years ago,

there occurred one of the worst snow
blockades in the Rockies in the history of

the railway. Trains were tied up every-

where, and communication with the

Pacific coast was cut off. It was a mat-

ter of digging a roadway through, an

lines, then general manager of Western
lines, and now vice-president of the com-
pany, in charge of the Western Division.

The Mahogany Desk at Last

There you have the mahogany desk,
and behind it a man who has done about
everything there is to do in the business
of railroading with his own hands. When
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almost herculean task. Grant Hall did

not send men out to do it. He took them
with him, and he stayed on the job every

minute of the time. He is a driver; but
he has his own method of driving. Prob-
ably the men who v/ent out to dig that

pathway for a transcontinental railway

through the drifts had never worked as

hard in their lives before, but there

wasn't one of them who wouldn't have
admitted that they had nothing on Hall

in that regard. When the first gang
went off duty, stiff and weary from the

back-splitting work. Grant Hall stayed.

"I'll get the relief started," he de-

clared.

He not only got the relief started,

but he stayed with them to the end of

the turn, wielding a shovel as zealously

as ever. And he saw the first crowd
back on the job as well.

He was there every hour of the

twenty-four for a whole week. He stuck
right with it. He called the men Jim
and Bill and Pat; and Jim and Bill and
Pat were their names. And there were
times when the men forgot formalities,

and hailed him down the line as "Grant."
They cut that read through, cut it

through in a week, when everyone was
pretty well ready to admit that the
thing couldn't be done till Nature came
along with a thaw.

It is that 'sort of thing that has made
Grant Hall a favorite with the railway-
men. He not only works them, but
works with them. Moreover, for all that
he is placed in authority, he hasn't let

that authority turn his head, and is as
ready to accept advice as he was back
in the old C.P.R. yards at Hochelaga,
when he was busily encaged in learning
his way about a locomotive.

Rewarding One Kind of Disobedience

There is one interesting story that
they tell of him in this regard. Some
time ago, some yardmen in a Western
yard had been discharged for breaches
of the company's rules. The yardmaster,
feeling that they were good men, asked
that they be reinstated in the company's
service. He got a very definite state-

ment from Mr. Hall, who was then
general manager, that such a thing
could not be done. Some time later, an
assistant yardmaster was dismissed for
drunkenness, and the switchman went
on strike in an effort to force his rein-

statement. The yardmaster was in a
quandary. The wheat rush was on, and
his yards were crowding up. Given a
few more hours of mactivity they would
be in a hopeless tangle that would take
days to unravel. Then he remembered
the men who had been discharged some
time before and whom the general man-
ager had refused to reinstate. They
were all experienced men, the sort he
needed badly. He called them to-

gether.

"Get on the job," he said, "and get
those cars moving. I'm putting, you on
against orders, but I need you and I

think you can do the trick. I'm going

to take the chance of making the G. M.
see it my way."
They went to work and untangled that

yard in a way that was a delight to
watch. Then, the yard cleared, the
yardmaster reported to the trainmaster,
and the trainmaster to the superintend-
ent, and finally the voluminous report
reached Mr. Hall. Under it the super-
intendent had written:

"What shall I do with a man who dis-

obeys orders to the extent of putting
men to work when the General Manager
has refused to do so?" Without a
moment's hesitation, the General Man-
ager wrote after the query the laconic
reply:

"Promote him the first chance you
get."

That is Grant Hall. It didn't hurt his

vanity that the m.an had disobeyed his

orders. The yardmaster had been de-
puted to attend to certain duties. Ha
had used his own judgment in carrying
them out, and he had kept the yard
clear. That was the main point, and the
answer was: "Promote him the first

chance you get."

Something About the Man

Grant Hall, for all that he was born
in the East and got his early training
there, has all the marks of a Westerner.
A big man, upwards of six feet in height
and tipping the scale at something a
trifle over 200 pounds, with big hands
and a square-set jaw, and a big voice
that comes from the depths of his chest,

he is the sort of man that is supposed
to thrive better in the West than else-

where. Anyway, he has been long
enough in the West to learn its free and
open-handed ways. Probably there is no
man on the whole system who knows
more men personally, or can call more
by their first names than Grant Hall.

That is no mean gift in itself. Call a

man by his first name without patron-
age or boasting, and you have gone a

long, way toward reaching his heart.

Mr. Hall does it because he likes men,
and likes to know them and the men
know it, and that is the reason he is

pretty generally known as "Grant" from
one end of the system to the other.

He is a big-hearted, kindly man of the

most approachable kind, with a stability

of brain and muscle that is suggested by
his size. He is a man of swift judg-

ments and as swift action. Petty diffi-

culties don't embarrass him to any ex-

tent, because he pays them only a very
passing attention. He has something to

do, and he is at it all his wakina: honors.

While in Winnipeg, he walked every
morning from his home to his office, in

order to keep himself in trim. It was
quite a little step, about three miles;

but every mornng he was at his desk
well before nine o'clock, having stepped

that three miles in well under an hour.

His appointment as vice-president

pleased pretty well everyone on the

road, for he is about as generally liked

as anyone could be, and it was a most

satisfactory appointment, as far as the

business and agricultural interests were

concerned, for they believe in his sincere

desire to serve not only the interests of

the railroad but of the people as well.

It is claimed for him also, that when
you get down to brass tacks, there isn't

a man in Canada who can equal his

positively uncanny knowledge of the

motive power of a railroad, or has a

wider knowledge of the mechanical

features of the operation of a great

transcontinental line.

It is this actual understanding of the

details of the thing to be done, com-
bined with his approachableness, that

has made him such a favorite with the

men of the railway. They are ready to

grant his superior wisdom and vision;

he not only knows his own work, which

is beyond their horizon, but he knows
their work as well. For that they are

ready to yield him an unstinted respect.

They know he is not going to ask of

them more than a man can expect of a

good worker, for he knows what the

limits are. He is not going to ask less,

because he measures men by the same
standards he has set for himself.

THE INDUSTRIAL SUPERMAN
At a recent meeting of the Montreal

Young Men's Canadian Club, Dr. H. A.

Gai-field, fonnei'ly United States Fuel

Controller, spoke on a subject that is

having a vital bearing on the stability

of jnodcrn commercial evolution. The
title of the address was: "The Industrial

Superman," and the substance was ba.sed

on the pitfalls of prosperity with which
we are surrounded at the present time
in the shape of exaggerated labor de-

mands, particularly where such is ac-

companied by cessation of work t'.iat re-

duces the production of the necessities of

life. This present form of industrial

tyranny, the speaker said, is taking the

place of that which was so pronounced a

short generation ago, when the large

trusts and corporations threatened to

disrupt the peace of America. After
dwelling on the serious effects of present

day tyranny, the speaker said that the

need of the hour was not a method of
settling industrial disputes but rather

a permanent means of prevention. The
machinery to effect this should, in his

opinion, be a consultative or advisory

body composed of equal representation

of capital and labor ens'ao'ed in the in-

dustry, together with public representa-

tives appointed bv the Government. Mr.
Garfield thousht that a distinction

should be made between the finding of

the facts and administration policies, and
that each of these duties should be
handled by separate agencies.

"I'm going to the ball game this after-

noon. I'm anxious to see our new ball

player."

"My dear, it won't do you a bit of

good to go. I saw by ihe paper that he
died trying to steal third."
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m^: DEVELOPMENTS IN
SHOP EQUIPMENT

INSTANTANEOUS WATER HEATER

THE accompanying cuts illustrate

a new type of water heater that

is being made for the trade by

the Dop-.inion Wrldinp- Mfa:. To. of Mon-

treal. The principle used in heating the

water is that of bringing the heat from

the burning fuel into direct contact with

the water in its passage from the inlet

to the outlet of the container. This

method provides for the utilization of

every heat unit produced by the gas, and

when properly regulated there is abso-

lutely no loss of heat. The flow of the

water and the consumption of gas can

be easily regulated and the control of

both is obtained by the single lever shown

directly in front and a little below the

container.

This water heater requires no cumber-

some tank, and can be supported by the

fittings that are used to secure it in

position on the wall or any other con-

voniert location. The water does not lie

stagnant while not in use, as there is

practically no water in the tank at any

time, the outlet being at the lowest por-

tion of the water chamber. Even when
in use the water passing through is

virtually in suspension, weijrht is ever
placed on the appliance. This permits
the container to be made of light sheet

steel that permits of instantaneous heat-

ing of the water when heater is oper-

ating.

The construction of the heater is shown
in the line sketch. The cold water enters

at A and passes into the cross pipe B
and out at the opening in the middle
where it is sprayed against the inverted

cone C, thence dropping in succession to

the baffle plates D and E and on to

t'ne inclined roof F of the inner portion,

from where it flows down the side to

lower level to the outlet G. It will be
seen that the heat—shown* by the stag-

gered arrows — must pass directly

through the sheet of water as it drops

from one baffle to another, thus absorb-

ing all the heat of cumbustion.

The burner is of special type, being

made of strip steel, bent to the shape

shown at H and welded along the bottom
edge and to the central pipe connection,

which has small openings leading into

eaoh radial pection. Tlie thin edo'es of

the sheet steel burner permits of free

mixture of the air and gas, resulting in

good combustion. These heaters are

being made for the trade both in domes-

tic and factory use and are being dis-

tributed through the Welding and Sup-

plies Co. of Montreal.

OE!NEEAL VIEW OF THE HEATER.
SKETCH SHOWING CONSTRUCTION OF

HEATER.

NAMCO BAR POINTING MACHINE
The National Acme Co., Cleveland, O.,

have placed on the market their Namco
bar pointing machine to meet the re-

quirements of manufacturers in general.

This machine was first built to meet
the requirements of their own screw ma-
chine business which comprehends the

cutting from the bar hundreds of mil-

lions of pieces yearly, and is therefore

the logical result of their experience in

a constant endeavor to discover faster

methods where quantity production is

sought.

The operating mechanism is very

simple—consisting mainly of a gear-

driven spindle carrying a plain turning

tool in a revolving cutter head, a chuck
and a hand lever. The chuck is pro-

vided with jaws which are quickly ad-

justable to accommodate practically all

diameters and shapes of bars.

Round bars are pushed into the chuck.
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gripped and the

the hand lever.

Hexagon and

tool fed to the bar by

square stock are even

REAR VIEW OF THE MACHINE.

FRONT VIEW OF THE MACHINE.

easier to handle as no gripping is re-

quired. They are simply pushed against
the tool v/hich revolves in one position

and withdrawn, requiring only one
movement of operator.

Where quanties of stock are handled,
two machines, operating end to end, as
shown, are used to advantage. Two la-
borers, each holding the bar near the
ends, lift it to one machine and then
to the other, and in two movements point
both ends. On heavy work, two men on
two machines, point nearly twice the
number of bars that could be done on
one machine.

Aside from the saving of time, several
advantages of machine pointing over
wheel grinding are important. The ends
of the bars are evenly pointed—no high
spots. Bars with particles of emery
ground into the ends are damaging to

machines, tools and bearings—eliminated

entirely. Reduced grinding wheel ex-

pense, and no dust for operators.

The machine is mounted on a truck

for convenient hauling from one stock

bin to another, and is frequently used as

the stock is taken from the freight cars,

thus saving much of the expense of sec-

ond handling.

It is driven by one horsepower motor

which may be connected up to any con-

venient electrical circuit.

Dimensions of the machine are: Four

feet long; four feet high, with motor,

two feet wide.

\ i «

USING MAGNETS IN CONJUNCTION WITH ELECTRIC CRANIO.

IKANGEMENT WORKS VERY ADVANT.VGEOUSLV.
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We Might Grow Hungry
IN the Western States a certain section of farmers got

together and threatened the people in the city that
they would grow just enough for their own use, and
no more.

The beauty about those threats is that we don't be-
lieve them.
At the same time, they give one something to think

about.

The farmers claimed that they were working from
12 to 16 hours a day, while the people in the city were
working about half that time. They claimed that the
short hours people worked in cities shoved up prices of
everything they had to buy.

Let it go at that. It serves no good purpose here to

argue that the farmer is dipping into the high prices the
same as the rest of the profiteers. The point is this—

•

wc lose sight too readily of the fact that there's a great
group of us camping on the trail of the man who grows
things to eat.

We like to sit back and talk, and figure out why people
are leaving the farm and going to the cities and towns.
We can figure it all out that the thing is wrong. It's

as easy as mud for us to show why the other fellow
should stay on the farm, or why the other fellow should
leave the city and go back to the farm.

Bat with all this argument—and against all this very
good reasoning—we fail to see any excursion parties
leaving the cities or the towns and heading for the farms.

And so it is that we still have in increasing volume
the spectacle of a lot of people standing around waiting
for some other chap to gouge a hole in the ground and
plant seeds or roots, and finally bring forth something for
the mob to eat.

No Other Obligation?
HE Supreme Court in Montreal has handed out a de-

cision that is interesting. Olivier Decarie was sued

for $432. He bought a car of tomatoes, part of which

he claimed were bad. He deducted $432 for the ones

he claimed were bad and paid $600 for the balance. Suit

followed and defendant was ordered to pay the remaining

$432, the judge holding that the goods were open to in-

spection, and the purchaser could have found the condi-

tion of the goods before accepting them.

Chances are that the decision is right enough, as far

as the interpretation of the law goes, but is there no
moral obligation in connection with such a matter? Is

there any jrood reason why a dealer sTiouId seek pay for

tomatoes, or anything else, which were not good, and the

handling of which meant a loss to his customer?

Years of Service
"T^HIS is an age when people are supposed to remain in

the employ of one firm only a short time. Wander-
lust has become quite an industrial disease. Good times

and lots of work may help this along.

In a recent issue of the "North-Eastern Railway Mag-
azine" there is a list of pensioners' deaths. Here are

some of them showing the length of service:

—

.T. Sanderson, 46 years' service; S. Burniston, 43; C.

Orman, 32; T. H. Birch, 29; J. Mitchison, 27; R. Hutchin-

son, 38; Hy. Ashford, 30; Wm. Preston, 46; J. Catchpole,

45; E. V. Lambert, 46.

The average length of service of these 12 pensioners

was a little over 38 years, certainly a rarity in these days

when employees have the hop, step and jump notion of

employment so thoroughly developed.

The Good Old Styles

'T^HERE'S not much end to ways and styles that folks

-*
is usin' now, and some is awful common like and

lowly in the brow. While others aim at higher planes,

a most delightful thing, and of them now let's string our

lyre and raise a voice and sing.

There's lots of folks wear dinky hats what squat

upon their head, in temperatures that make the snout

turn most alarmin' red—they walk along the streets they

do, in manner quiet and smug, a hangin' to their nose a

spell and wackin' at their lug.

And on their hands they wear, they do, gloves of some

dainty hue, what let their fists become at onct both numb
and freezin' blue.

Upon their feet they grow silk socks, yes pleasant

things in .June, but ugly things, my lad, by heck, when

frost hangs on the moon.

And there they strut both to and fro, rigged out in

truck like that, silk socks, and gloves to torture them,

likewise a cardboard hat.

Bring back, my son, the armament, we wore in days

of yore, them days what's fled and gone, my boy, yes

gone to come no more. 'Twas then we had the woollen

mitts, the fuzzy knitted kind, the old wool scarf around

the neck that hatched fine peace of mind.

And on our head there rested sweet a cap both deep

and wide, with fur and wool entwined, by gum, and restin'

side by side. And ear-tabs, too, was sprouted there, the

things was built to last, and save my brains from being

exposed to every wintry blast.

Ah, yes, bring back them things once more, that I may
walk about, without a frozen set of feet, without a chilly

snout. Yes, let me put those wool socks on, wool mitts

upon my paws, a scarf about my chilly neck in either

frosts or thaws, and on my dome then place that cap, so

I'll raise up my song unto the comforts of the lid what

has the ear-flaps on.—ARK.
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HARD FOR U.S. FIRMS
TO ABSORB EXCHANGE

Coal Co. Had Been Facing a Peculiar Situation—
What it Would Mean to Take Up the

Exchange

IT IS interesting to know how certain American lines view

the exchange situation. CANADIAN MACHINERY
had an interesting interview with the Ohio and Michigan

Coal Co., Detroit, in which they went into some detailed

figures to show the problems they were facing at the pres-

ent moment, and the difficulties they had in making collec-

tions. Their view, in part, amounts to this:

—

"We value highly our Canadian trade, but must say a

word in defense of the coal industry insisting upon col-

lecting the exchange rate in full, and we wish you would

give the reasons for this, from the standpoint of our in-

dustry, as much prominence and publicity as you can so

that Canadian coal consumers, now unfortunately penal-

ized by this outrageous exchange rate, may understand

Avhy we cannot absorb the exchange or any part of it.

"On November 1st. the union coal miners went on a

strike, because of which the Government commandeered

and diverted all coal loaded at non-union mines and fixed

price on such coal which barely cover operating costs.

"In some cases the Government agents, in charge of

the matter, notified us that they confiscated and diverted

our coal. We then invoiced said coal to the divertees.

These invoices, for the most part, have not yet been paid.

We are outstanding, as is every other coal concern, thou-
sands of dollars on this coal. Some day we will get our
money, but we know not when.

"In other and perhaps more numerous instances, our
coal was simply taken and sent to various sections of the

country by Government agents without any notification

to us whatever, and we had no knowledge of the facts

until asking our customers to pay for coal, many of whom,
by the way, were Canadians. We learned that they had
not received it, and we have thousands of dollars tied up in

this manner and in coal for which we do not know to

whom invoices should be rendered, and will not know until

we go through the tedious process of tracing these cars
individually, which will take weeks and months.

"The coal industry, by reasons of conditions above ex-

plained and also reasons which follow, is so extremely
short of ready funds, that the financing problem is one
which requires vigilant and constant attention. Under-
stand, we are not allowed interest on our money tied up
as above explained, in diverted coal, but we have to pay
interest on loans from the bank and money borrowed to

conduct our business in this emergency.

"The Government, as above explained, on current ship-

ments are allowing the mines a meagre profit, so that it

barely covers expenses, while to the wholesale jobber they
allow only a gross margin of 15c per ton.

"Further, by reason of the run-down conditions in

which the railroads now find themselves after between
two and three years of Government control, the equipment
is wholly inadequate and they- are giving the mines only
40 to 50 per cent, car supply, so that they are running
only approximately one-half time, thereby greatly increas-
ing our overhead expense per ton produced, while they still

are allowed only the Government maximum price which
was based on costs figured on 100 per cent, production.

"Taking these things into consideration and the fact
that from our standpoint as wholesalers, we only make
15c per ton, no matter what the cost price of the -"oal

may be, you can readily see that there is nothing left

after we pay our ordinary expenses, and that we would
have a loss if we undertook to assume the exchange rate

or any part of it. For example:—We make 15c per ton

on coal that costs $3.00 per ton at mines. On basis of the

present exchange rates if we were to assume same it would
cost us about 48c per ton. To-day's rate is 16 per cent.

"We have gone into this matter at length because we
fully appreciate that our Canadian trade, who not under-

standing the conditions affecting our business, are in-

clined, in many instances, to feel that we should protect

them on the exchange rate either in whole or in part."

From the high prices of the year the aggi-egate market
value of the common stocks of 20 leading industrial cor-

porations has slumped approximately $560,000,000. A
Wall Street compilation puts the combined market value

of these stocks at the recent highs at $2,662,966,346. That
figure is now around $2,100,000,000. That gives an idea

of the extent of the decline in Wall Street security values.

This does not take into consideration the fall in railroad

stocks, in Liberty bonds, in railroad bonds, in fact, in all

issues. General Motors common stock has slumped close

to $250,000,000 in market value from the high price of

1919. This stock is not included in the 20 used in the

comnilation. ,

BY THE time a young man figures out the cost of a kit-

chen table, and stove, and a few sticks for the dining-

room and bedroom, and still persists in the drift of matri-

mony—let us arise and shout: "There is a man!"

THE head of a New York grocery concern says prices

will stay up for two years yet. If that chap ever pre-

dicted anything else he'd lose his job as the drum major
in the grocery league.

A MAN who slants toward figures reckons it costs $1 a

week to keep a house cat now. That makes $52 purr
year.

BRICKLAYERS in Windsor get $1.25 per hour now. All

of which will mean that the average house will now sprout
a mortgage about as high as the gable window.

The Old Actor—"I'm afraid rm past playin«: th* hero; but it's some-
thinK to know that 1 will have a star part aa the villain,*'

Partridge in "Pun<A" (London).
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MARKET
DEVELOPMENTS

Price Increases Are as Frequent as Ever
High Speed Cutters and Carbon Drills Are Listed Higher This

Week—Tin is Going Up Following the Trend of the London
Market—Premiums Asked on Several Lines

THERE is a feeling that, although deliveries are not

improving, an' improvement will come before long

in the steel situation. It cannot arrive any too soon

for a large number of Canadian consumers. Shortage

is just as acute in United States, and it is worth noting

that a number of American buyers have approached
Canadian mills to see if it would be possible to secure

any tonnage here.

A survey of the whole situation leads one to believe

that the much-talked-of runaway steel market is not go-

ing to materialize. That does not mean that prices are

not soaring. They are, but the United States Steel Cor-

poration is still adhering to the March 21 schedule and
making deliveries at that price. The premium-getters
have left that price list. In fact, there is plate business
being placed from Toronto at a base price of four cents
per pound, against the old market figure of 2.65. The
trade will pay the price now if the material can be de-

livered. Blue annealed sheets are being brought in at a

premium that will cause thg jobbers to quote nine cents

per pound, which is a pretty fair price for this material.

Prices have also advanced in high-speed cutters and

carbon drills made in Canada.

The fact that a firm of machine tool-makers increased

their prices causes little thought in the machine tool

dealers' premises now. It used to be something to talk

about, but now it is accepted as one of the commonplace
things of the day.

The purchases of the Canadian Pacific and the Can-
adian National roads have put a lot of business on the

books of steel and iron firms, as some of the shops were
not fully covered.

The price to which tin is soaring, following the lead

of the liOndon market, is the feature of the non-ferrous

trade. Jobbers are asking 77 cents at this writing, and
some of them are predicting that it will touch one dollar

before it stops.

MONTREAL GETTING BETTER
DELIVERY FROM THE OLD LAND

SpecUI to CANADIAN MACHINERY.

\4 ONTREAL, March 4.—While busi-
'''1 ness in the aggregate does not seem
to have suffered, from the complex
character of finance, there is an ap-
parent indescribable influence affecting
general activity in commercial and in-
dustrial circles. The transfer of the
American railroads back to their former
owners has created a temporary lull in
trade in the States. It is generally be-
lieved here that the change will eventu-
ally mean an extensive refitting pro-
gramme on the part of all or many of the
roads. The administration of that sec-
tion of the Grand Trunk which has
beon under the jurisdiction of the U. S.
Go-emment has again been transferred
to the head office in Montreal and re-
organization plans may involve the pur-
chase of considerable rolling stock and
other equipment. Heavy buying of cars
has recently been contracted for by Can-
adian roads, and extension of plant and
shop equipment is awaiting more favor-
able conditions in the matter of ex-
change.

Firmer Metal Market
There is a tendency in the metal mar-

ket for higher prices. The financial dif-

ficulties that surround present trading
is a factor that makes the situ.'ition one
of marked uncertainty. The volume of

business that is passing is, on the whole,
satisfactory, but of a conservative
character. Wherever possible, buying is

done on this side of the line, and Cana-
dian producers have benefited by the

prevailing rate of exchange. Coppers
are firm, with lake % cent easier at 25
cents per pound. Tin movement is not
active but price quotations reflect the
abnormally high figures that prevail in

London. Local dealers are asking 77
cents per pound. Recent demand for

lead has caused an advance in price and
the quotation of 12 cents per pound.
Antimony at 14% cents is V2 cent

stronger, and 34 cents for aluminum
shows an advance of 1 cent over last

week.
Better Delivery From England

From all reports the factor of ex-

change is still a deciding condition in

the buying of machinery from the

States, although the situation has lost

some of its former oppressiveness by

the attitude of many American manu-
facturers in providing means whereby
the burden of the high exchange is dis-

tributed between the seller and the
buyer. This arrangement has given
some relief to the situation, but there is

still a conservative policy, practised by
Canadian users of machine tools that

must be purchased from the States. A
feature that is wortliy of mention is the
tendency of Canadian buyers to patron-

ize English made tools, and if delivery

was assured it is believed that heavier

machine trp.de would develon in this di-

rootion. .\s a matter of fact the receipt

of material or goods from England is

invariably more definite than similar

goods coming in from the States. One
dealer J^c-e stated that on a certain line

of drilling m.achine brought in fi-om the

States the delivery was promised in

"approximately" six weeks, while "de-

finite" delivery was promised on a
similar machine coming from England.

Old Materials are Higher

The old material situation has taken

on strength, and prices quoted are from
1 to 2 cents per pound higher than thore

generally ruling for the past several

weeks. The most notable advance has

been in machinery cast and the average
price the dealer is paying is about $32
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per ton, this representinc: an advance of

$6 per ton. A steady volume of business

io carried on in most lines but the ques-

tion of exchange has changed the mar-
ket a little, inasmuch as steel and ii"on

scraps going to thp States are a little

heavier, but the local consumption of

metal scraps, particularly copper, has

increased owing to the high cost of

American ir.got copper at the present,

time. The strength of the ingot market
has been reflected in scrap and higher

prices are effective. Dealers' present

average buying prices are shown in the

selected market quotations, and the

jiverage advance is about V'z cent per

pound.

PREMIUMS FIGURE
IN MANY DELIVERIES

Small Improvement Seen in Amount of
Material Being Delivered—Increases

in Small Tool Prices

TORONTO.—There is every indication

that business is going to remain very
satisfactory in the machine tool, supply
-and steel business for some time to

come. Inquiries are coming in showing
that new lines are being developed in

different industrial centres. All this

means that they arc or will be in the
market for machine tools and supplies,

also for raw material.

Although the list of American firms
that are arranging to assist their Cana-
dian trade in exchange matters is in-

creasing, one hears less about the mat-
ter as the weeks go by. The trade as
a general thing takes it as a matter of
fact that the exchange rate is simply
added to the purchase price and the con-
sumers are paying it and passing it on
the ultimate buyer. A good many
purchasing agents, though, are making
an attempt to adhere to the plan that
they are going to spend their dollars

where they are recognized as whole ones.

Against this there is a noticeable at-

tempt in some quarters to get as much
material as possible into the United
States m.arket as the sellers find it very
much to their advantage to get pay-
ment in New York funds. In other
words the sellers are pleased and the
Isuyers are not.

Cannot Get the Machines

There are dealers in machine tools

who have to sit back and see nice orders
pass right before them. They are un-
able to do the one thing necessary, viz.,

deliver the machine in anything ap-
proaching the specified time. One case:

A Toronto dealer got a nice piece of
Montreal business for 6C-day delivery.

His housfe told him that three months
would be the best they could do, so the
business passed to another Eastern
salesman, who took a machine in transit

for another customer and supplied the

man who was urgent. Now the first

customer wonders when his machine will

arrive, not knowing that his machine is

turning out work in .inother shop. This
is an isolated case as dealers do their

utmost to come as close a? possible to

deliveries.

POINTS IN WEEK'S
MARKETING NOTES

Pittsburgh believes that there is

more stability to the steel market
this week than has been shown for
some time, and that the threatened
runaway has been held in check
largely because the Steel Corpora-
tion adhere to the old schedule of
March 21.

New York says that the machine
tool trade is not very brisk, because
foreign buying has fallen off to a
great extent owing to the adverse
exchange.

The scrap metal dealers are mak-
ing quite a noticeable effort to get
as much material in the United
States market, in order that they
may sell and get the advantage of

the exchange, which makes up for

the comparatively low prices of-

fered there now.

The Canadian trade is speculating
whether, with the U. S. roads turned
back to the private owners, they
will get any better service in regard
to shipments from the other side of
the line.

Blue annealed sheets, bought at

premiums, are coming on the market
in Toronto, and the price will be 9c

per pound, a fairly high figure.

Increases are announced in Can-
adian carbon drills and Canadian
high speed cutters. Drills used to

be 40, 10 and 5 off and are now a
straight 32 per cent. off. Cutters
were net to ten off, and are now
quoted at net to j)lus ten.

Orders have been booked from
Toronto district for plate at 4c per

pound, against the March 21

schedule price of 2.65.

An effort is being made by Am-
erican buyers to secure tonnage
from the Canadian steel mills.

It is a poor day's mail com.ing to a

machine tool dealer that does not an-

nounce a 10 per cent, increase in some
line or other. It has come to be regard-

ed as quite ordinary, and the out of the

ordinary thing is a line that remains
without an increase being announced.

Small Tools Increased

It was intimated in these columns last

week that there was an increase com-
ing through in carbon drills and in Can-
adian high-speed cutters. The new fig-

ures are in the hands of the dealers and
they amount to a fairly stiff increase.

Carbon drills have for some time been

selling at 40, 10 and 5 off the list. This

is done away with now and the new price

is 3214 per cent off. It works out this

way on the basis of $100. Forty off

makes $60. Ten off leaves $54, and 5
off that leaves $51.30 as the actual price

with all the discounts allowed under the
old figure. In the new list, when a
straight 32% is allowed it brings the
sale price to $68.50, or p.n increase of
$19.80 on the basis of a $100 purchase.
Canadian high-Kpeed cutters are also
changed from iiet to ten off to net to
plus ten. The range in prices is given
that way because it is imderstood, of
coulee, that the price varies somewhat,
depending on the extent of the purchase.
In the past the large buyer has been
getting ten off the list, while in future
he will pay net list. The small buyer
will pay list plus ten instead of net list.

-\sked for an explanation of the in-

creases, one dealer who handles a large
volume of trade in this district stated
that the makers had been selling too low
for some time and had cut prices below
the margin where they could make a
profit on their operations. He went on
to state that under the present arrange-
ment the Canadian consumer was pac-
ing about the same for Canadian high-
speed cutters now as the American
manufacturer is paying for .American
made high-speed cutters.

There is a nice amount of business
moving in the small tool field, not one
of the dealers seen this week admitting
that he was not perfectly satisfied with
what was coming his way.

Somp Steel Arriving

There is, if anything, a slight im-
provement in the amount of steel that
is arriving at the Toronto warehouses
this week. One firm has invoices show-
ing a good tonnage of sheets on the way.
These were secured from a premium
mill and will in consequence carry a
pretty fair price by the time they pass
out to the trade.

There are isolated cases of 9.50 being
offered at the m'lls for sheets. Of course
these incidents are not given as showing
the market prices but simply indicating
how scarce some lines of material are
and how anxious manufacturers are to
secure supplies. It is understood that
buyers from the States have approached
Canadian mills several times to see if

there were any chances of them gettin'g

on the order books. One report has it

that inquiries from as far as 'Frisco
have come in for this purpose.

Premiums are still being asked for
nlate with anv chance for a '•eady de-
livery. One Toronto dealer was asked
to pay 4 cents at an American mill when
the price was still 2.65 at most of the
mills. He replied that he considered the
price was unwarranted and that a 4

cent price would make the fieure too
high for the trade here. Add duty, war
tax, exchanee, and freio-ht. and it would
cost 5.60 to put this plate in a Toronto
warehouse. That would mean 7 cent
plate for resale. The mill came back
with an answer a few days ago which
said that the best justificpf-inn of their

price was that a mimber of orders had
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been placed from Toronto at the 4 cent

rate. Warehouses are not very keen to

admit that they are paying that much

premium, but they must be coming

pretty close to it in a number of cases

otherwise they would stand small chance

of getting any delivery unless their

business had been placed months ago,

and it must be remembered that placing

business a few months ago was not a

favorite occupation.

The large orders that the National

Railways have placed with Canadian

plants in the last few days will mean
a bigger demand for many lines of steel.

Some of the companies that have accep-

ted these tenders are fairly well pro-

tected, but in other cases they will have

to come into the market for large ton-

nages.

Scrap Business Better

Dealers state that there is quite a de-

cided improvement in the general tone

of the scrap metal market. Apparently

some of the yards have become weary of

holding on to brass and copper, for there

is quite a volume of this being offered

n<^. In one place about 500 tons was
offered dnring the week, which is a very

fair amount for this district.

Cast iron and stove plate continue

very scarce. Speaking oi the prices of

these two lines the firm that corrects the

pri-es for CANADIAN MACHINERY
each week stated this morning: "Any
figure that we could give you en cast

iron and stove plate would be more or

less nominal. Show us a fair tonnage

in either of these lines and we will soon

come to terms with the man who has it

for sale at figures well above the quo-

tations in your paper."

There is q^ite a marked tendency on

the price of a good many dealers to get

as much stuff as possible tc the United

States market to take advantage of the

exchange. Prices are not particularly

good, but this is more than offset by tKe

favorable exchange rate for any who
have bills coming te them in United

States funds.

CANADIAN MACHINERY
how enormous has been the rise of

values: Derbyshire foundry pig iron,

£10 2s. 6d., against 54s. 8d.; East Coast

hematite, £11 10s., against £3 10s.; bar

iron, £24 10s., against £8; basic billets,

£19, against £5 15s.; Bessemer acid

billets, £21 15s., against £7; Siemens

ditto, £22 5s., against £7 10s.

HOW PRICES GROW
IN OLD COUNTRY

Increased Very Pronounced and They
Occur in Several I^ines

Advices from the Old Country show
how prices are increasing in the iron
and steel field.

The advance in railway rates has led

to Scotch steel-makers raising their

prices for steel ship-plates and all sec-

tional work by 25s. to 30s. per ton. Iron-
masters, in turn, have advanced their
price for pig iron for export to £11 and
£11 58. per ton, and £11 128. 6d. for
hematite, f.o.b. steelworks.

It is now possible to give the new Shef-
field quotations for iron and steel. The
advances are, approximately: Pig iron.

158. to 20s,; billets, SOs. to 35s.; iron
bars and hoops, SOs.; manufactured
»Ue\, 30s. to 408.; wire rods, £3 to £3 10s.

A comparison with the last pre-war
year (1913) will enable one to realise

U.S. ROADS COUNTED
ON TO DO BUYING

Returned to Private Owners and It is

Expected They Will Seek
Equipment Now

NEW YORK, March 4.—Machine-tool
business in the last two weeks has not

been up to the mark established in Janu-

ary and early in February. Taking
stock of the situation, dealers and fac-

tory representatives note a falling off

in both inquiries and orders, but the lull
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is by no moans momentous, there still

being a fair volume of business.

With the return of the railroads to

private ownership there is bound to be

considerable demand for equipment for

car repairs. In the past week there have

been numerous inquiries for second-hand

plate-working machines, which can be

had for prompt delivery.

The Willys Corporation, Elizabeth,

N J., continues to buy for its automobfle

plant, its latest purchase being about

$150,000 worth of niultiple spindle drill-

ing machines.

Export trade in machine tools is not

large on account of the foreign exchange
situation, but some orders are being

placed. A Japanese exporting firm has

bought about $75,000 worth of tools, and

a Mexican iron works has bought about

the same quantity for making repairs to

oil tanks, ships, etc.

THE UNCERTAINTY IS BEING TAKEN
FROM THE STEEL PRICE SITUATION

PITTSBURGH, March 4.—Steel mar-
ket skies are beginning to clear, and

consumers of steel products are obtain-

ing ideas as to prices they will have to

pay for future supplies, the prices i-un-

ning far less to extremes than was
prognosticated a few weeks ago. In

other words the "runaway" in the steel

market is proving to be rather a tame
affair. While the steel producers may
attempt to claim credit for preventing

a runaway, they would experience diffi-

culty in explaining why they have waited

until now to name prices to regular cus-

tomers for second quarter deliveries in-

stead of selling a few weeks ago when
buyers were so anxious to cover and
when stabilizing influences were so

needed. The Steel Corporation, indeed,

sold for the present half year, not a few
weeks ago, but in November and De-
cember. The corporation's policy re-

main? that it will adhere to the March
21 or Industrial Board prices. While the

shares of the Steel Corporation may have
declined on the Stock Exchange in the

past fortnight the stock of the Steel

Corporation management has gone up
in trade circles, where the wisdom and
courage of the management in sticking

to the old steel prices is receiving con-

siderable more commendation than a

couple of months ago.

Wall Street "News"

So called "news" circulated in Wall
Street is not usually a good guide for

men In the steel trade, but by careful

analysis some good may be derived from
what is there circulated. Of particular

interest are statements recently pub-
lished in the financial organs, ^vith ear-

marks of being inspired by the trade to

the effect that "reports from Pittsburgh"
that the steel market is not in as strong
a condition as was supposed are alto-

gether wrong, and that it makes no dif-

ference anyhow, because practically all

the steel producers are sold up very far

ahead. Except with respect to the Steel

Corporation, which is sold up far ahead
because it has adhered to very moderate
prices, nothing could be further from the

truth. For weeks past it has been a

matter of comment in steel trade circles

how little actual tonnage of actual or-

ders the independents liave on their

books, and when a precisely opposite

statement is made, the fact is worth not-

ing. The condition of the independents

as to small order books arises thus,

less uniformity, as one large independent

ents, those who sought the highest

prices obtainable, and thus were able to

sell at such "premium" prices, only for

early deliveries, and tliose who followed

a pseudo-conservative policy of not ad-

vancing prices but at the same time of

not selling at all. They were waiting

for a time when they might be able to

announce trreatly advanced prices and
still not become unpopular with their

customers, the customers being better

.jatisfied to be able to buy at the greatly

advanced prices than not to be able to

buy at all.

Second Quarter Prices Announced

The more conservative of the latter

class of independents are now naming
prices to customers for second quarter,

and while the prices represent very sub-

stantial advances over March 21 Indus-

trial Board of Steel Corporation prices,

they are not "runaway" prices by any
means, nor are they at anything like the

level of prices that have been obtainable

for small lots for early deli\ery. On
merchant bars the price now quoted by
several important independents for

second quarter settlements is 3.00c,

while on shapes the price is 3.10e. These

two prices are each $2 a ton above tSe

war control prices and $13 a ton above

the March 21 prices. On plates there is

less uniforniity as one large independent

has named 3.25c for second quarter ship-

ments to reg'iilar customers, which is

just equal to the war control price and is

therefore $12 a ton above the March 21
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price, while some others are asking
about 3.50c. For early deliveries bars
have been commandint? as high as 4.00c,

while plates have been bought rather
freely, though in relatively small lots,

at 4.50c. Consumers are accepting these
prices a.= just put out and specifying for

second quarter, but there is little if any
disposition tc cover at thein. for third

quarter or second half.

Automobile Trade Domination
Renounced

Among the rank and file of steel buy-
ers there is in progress what may be de-

scribed as a revolt against automobile
trade domination of the steel market.
That trade has been lavish in its expen-
ditures and has freely bid up prices, ap-
parently being interested solely in de-

liveries and not at all in the cost of

materials. The condition has applied
not only to steel but also to lumber,
plate glass, and some other commodities.
Ordinary buyers of materials are willing

to admit that the automobile industry is

an important one and that the people
would have to quit living if they did not

get a few million automobiles more
every year, but they are unwilling to

admit that they have to pay as high
prices as the automobile trade will pay
when that trade can consume only a
small fraction of the total output of

steel, lumber, glass, etc.. The auto-

mobile industry may possibly use up to

about a quarter million tons of steel a

month, but the steel industry's capacity

is more than three million gross tons
of finished rolled steel a month. The
agricultural implement makers, the rail-

roads, and other industries hitherto re-

garded as contributing to the country's

prosperity, cannot and will not b*d

against the automobile trade when it

bids such fancy prices.

For illustration, about four weeks ago
sheet bars sold at the then new record
price of $65, the buyers purchasing for

the purpose of having the bars converted
into sheets by conversion contracts with
sheet mills. Such conversion contracts

can be made on moderate terms because
some of the sheet mills, including even
the Steel Corporation sheet subsidiary,

have idle rolling capacity through being
short of steel- Then, less than a fort-

ni.irht ago, $70 was similarly paid for

sheet bars, and a few days age $80 was
paid for 1,000 tons of onen-hearth bars,

175 beins paid for 1,500 tons of Bes-
semer. Ordinary consumers of sheets

simply can have nothin<r to do with such
a market, when this $80 price compares
with $42 bv the March 21 schedule and
less than $26 as the ten-yaar pre-war
average price of sheet bars, and essen-

tially thev are in revolt, waiting for this

thing to blow over.

Transportation Still Poor

On the whole, transportation condi-

tions are st'll poor, and it is n'-'w the

common hol'ef that general relief will

come only with the advent of milder
weather, the w'n+er having been un-
usually severe and nroloneed. A month
ago the Carnegie Steel Company had be-

tween 150,000 and 160,000 tons of its
finished products piled, on account of
car shortage, and this accumulation has
now been cut in half, but on the other
hand the American Sheet & Tin Plate
Co.'s accumulation has grown to about
50,000 tons, equal to approximately ten
days' production. A third subsidiary of
the Steel Corporation, the National 'Tube
Company, has been operating at an aver-
age of over 90 per cent, of capacity since
the first of the year, yet has been able
to ship its product as fast as made. Ac-
cordingly there is no general rule. Car
shortages are a local matter, depending
not so much upon the general supply of
cars and locomotiveSj as popularly as-
sumed, but rather upon yard and ter-

minal facilities, which need much expan-
sion, particularly in certain districts.

As to coal car supplies, the condition
of the past ten days is reported as the

worst yet, but little actual curtailment
in steel production results, there being
rather a prevention of the expansion in

output that would otherwise occur.

First Drop in Pig Iron

For several months pig iron has been
going exclusively one way, and at a
rapid pace. In the past few weeks some
have been predicting $50 pig iron, and
some still higher prices, while a few pro-
ducers expressed the opinion that the top
had been reached and did not conceal
their satisfaction that such was the case.

Basic pig iron had been pushed up
to $43 valley, with some important sales
made at that figure, but a few days ago
a producer sold a round tonnage of
prompt at $41.50, valley basis, and that
is now the quotable market. This may
possibly mark a general turn in pig
iron.

PURCHASING AGENTS WILL INSIST
ON TOO CENTS FOR THE CANADIAN DOLLAR
The Purchasing Agents' Association

of Toronto, affiliated with the National

Association of Purchasing Agents of

New York, and representing a buying
power of over $100,000,000, passed the

following resolution at their meeting
held in the King Edward Hotel last

night:

"That, owing to the abnormal rate of

exchange now prevailing between Can-
ada and the United States, the Toronto
Purchasing Agents' Association are re-

solved to favor wherever possible those

firms who, appreciating these conditions,

agree to relieve the situation by accept-

ing Canadian funds in payment of our

purchases."

Copies of this resolution will be sent

to the National Headquarters in New
York and to United States firms doing

business in Canada. Copies will also be

sent to the Minister of Finance at Ot-

tawa and to the Bankers' Association.

It is expected that the Ottawa and
Montreal Associations will take similar

action.

Mr. A. B. Kerr, who addressed the

meeting, was of the opinion that many
United States firms were adopting a

policy of drift. "The exchange situa-

tion has reached such serious propor-

tions that it is time for drastic action,

and we should do everything within our

power to correct an intolerable situa-

tion," said Mr. Kerr. "If United States

firms are unwilling to accept Canadian

funds in payment of our purchases, then

we would suggest three alternatives.

Let them either open a Canadian bank

account, accept payment in war bonds,

or take long-term notes."

"A long list of United States firms

have signified their willingness to open

Canadian bank accounts; others have

notified their Canadian customers that

they will accent fifty per cent, of the

exchange. It is the firms who will not

make any concession that must be

brought into line by some concerted
action."

Mr. W. S. Leckie, of the Government
War Purchasing Department at Ottawa,
also addressed the meeting, and refer-
red to the present difficulty the Govern-
ment had in doing business with United
States firms, owing to the high rate of
exchange.

The following officers of the Associa-
tion were nominated for re-election:
J. I. Nicholson, Gunns Ltd., president;
W. F. Dodd, Canadian Kodak Co., vice-
president; G. P. Beswick, secretary; W.
McG. Brown, Brown's Copper and Brass
Rolling Mills, treasurer.

BIG ORDERS GIVEN
BY THE C.N. ROAD

IVarticulars of Where the $25,000,000
Business Has Been

Placed

r^ QUIPMENT orders involving an ex-
-L* penditure of approximately $2o,-
000,000 have been placed by the Cana-
dian National Railways. An announce-
ment was made by the Canada Car &
Foundry Company, of Montreal last
weok that orders aggregating $7,000,-
000 had been placed with that company
by the C.N.R. and $5,000,000 by the
C.P.R. It wns stated at the same time
that other orders on the company's books
would bring the grand total of business
on hand to fully $20,000,000.
The Canadian National Railways'

placements are as follows: Canadian
Locomotive Co., Kinn-ston. Ont., 45 loco-
motives; Montreal Locomotive Works, 67
locomotives; Canadian Car & Foundry
Co., Montreal Oue., IR sleening cars, 12
dining ears, 20 baggage cars. 1.000 box
cars, 600 refrigerator cp.rs. 80 cabooses;
Eastern Car Co., Trenton, N.S., 500 box
cars, 1.150 coal cars. 6 snow plows; Na-
tional Steel Car Co.. Hamilton, Ont.,
1.500 box cars; Preston Car & Coach Co.,
Preston, Ont., 20 cabooses; Hart-OtSs
Car Co., Montreal, Que., 350 ballast cars.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $42 40

Lake Superior, charcoal Chicago . 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 4d 00

Basic, Valley furnace 40 00

Toronto price:—
Silicon, 2.25% to 2.75'/r 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL
Per lb. to Large Buyers ."^"^

Iron bars, base, Toronto ? 5 0(i

Steel bars, base, Toronto 5 00

Iron bars, base, Montreal 5 00

Steel bars, base, Montreal 5 00

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron IJ 2n
Tire steel » ^
Soring steel " ^
Band steel. No. 10 gauge and 3-16

in. base ^ 25

Chequered floor plate, 3-16 in. . . 8 00

Chequered floor plate, V4 in 7 50

Staybolt iron • 9 00

Bessemer rails, heavy, at mill ••

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes, Pittsburgh ... 3 00

Steel hoops. Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 62

Structural shapes 8 72

Ptetes 3 90

Small shapes under 3" 3 62

FREIGHT RATES
Per 100 Pounite.

C.L. L.C.I.

Pittsburgh to Following Points

Montreal 83 45

St. John, N.B •.
. .

.

41% 55

Halifax 49 64%
Toronto 27 39

Guelph 27 39

London 27 39

Windsor 27 39

Winnipeg 89% 135

METALS
Gross.

Montreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00

Castings, copper 24 00 24 00

Tin 77 00 78 00
Spelter 12 50 12 00
Lead 12 00 12 00
Antimony 14 50 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in 6 50 7 25
Plates, M up $ 6 00 $ 6 50

Price List No. 38

WROUGHT PIPES
SUndard Bnttweld

% in I 6 00 I 8 00
% in 4 68 6 81
H in 4 68 6 81
% in 6 21 7 78
% in 7 82 9 96

1 in 11 M 14 71
IH in 16 64 19 90
1% in 18 70 23 76
2 fn. 2S 16 82 W
•% in 40 87 61 19
• in. n 7» 66 94

3% in 67 16 84 18

4 in. 79 57 99 74

Standard Lapweld
2 in 38 81 35 34

2% in 42 12 52 36
3 in 55 08 68 47

a% in 69 00 86 94

4 in 81 75 103 00
4% in 93 1 18

5 in 1 08 1 37in.

6 in.

7 in.

8L in.

8 in.

9 in.

lOL in.

10 in.

1 40 1 78
1 88 2 32
1 93 2 44
2 22 2 81
2 66 3 36
2 46 3 12
3 17 4 02

Terms 2% 30 days, approved credit.

Freight equalized on Chatliam, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.

Prices—Ontario, Quel>ec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%' and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4" and under, 40%,
4%" and larger, 20%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounds.
Mtintreal Toronto

Copper, light $15 00 $13 75

Copper, crucible 18 00 17 00

Copper, heavy 18 00 17 00

Copper wire 18 00 17 00

No. 1 machine composi-
tion 16 00 16 00

New brass cuttings 11 00 10 75

Red brass cuttings 14 00 14 T^
Yellow brass turnings. . 8 50 9

Light brass 6 50 7

Medium brass 8 00 7

Scrap zinc 6 50 6

Heavy lead 7 00 6

Tea lead 4 50 3
Aluminum 19 00 18 00

Per Ton Gross

Heavy melting steel 18 00 16 00
Boiler plate 15 50 11 00
Axles (wrought iron) . . 22 00 20 00
Rails (crap) 18 00 16 00
Malleable scrap 25 00 20 00
No. 1 machine cast iron 32 00 25 00
Pipe, wrought 12 00 9 00
Car wheels 22 00 20 00
Steel axles 22 00 20 00
Mach. shop turnings ... 11 00 11
Stove plate 25 00 21
Cast boring 12 00 11

00
00
75
00
00
50

00
00

00

BOLTS, NUTS AND SCREWS
Per Cent

Carriage bolts, %" and less 16
Carriage bolts, 7-16 and up .

.

Net
Coach and lag screws 30
Stove bolts 50
Wrought washers 60
Elevator bolts 5
Machine bolts, 7-16 and over 10
Machine bolts, %" and less 20
Blank bolts 26
Bolt ends lo
Machine screws, fl. and rd. hd.,

steel 27%
Mach.Tne screws, o. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net

Nuts, square blank .add $1.50'

Nuts, square, tapped add 1 75

Nuts, hex., blank add 1 75

Nuts, hex., tapped add 2 OO
Copper rivets and burrs, list less 15

Burrs only, list plus 25

Iron rivets and burrs 40 and &
Boiler rivets, base %" and larger $8 50

Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75

Wood screws, flat, bright 77%
Wood screws, flat, brass 55

Wood screws, 0. & R., brass 55%,
Wood screws, flat, bronze 50
Wood screws, 0. & R.. bronze. . . . 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 40
Sq. and Hex. Head Cap Screws. .

.

35
Rd. and Fil. Head Cap Screws .

.

5
Flat But. Hd. Cap Screws 10
Fin. and Semi-fin. nuts up to 1 in. 35-

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 2&
Fin. and Semi-fin. nuts over 1%

in., up to 2 in 10
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list m
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, 30-

Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Ppr i^rrvflQ t/>n

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pitts'burgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 5 85
Miscellaneous wire nails 609V
Spikes, % in. and larger $7 58
Spikes, % and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb lOM.
Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 32
British Manila rope 26
New Zealand hemp 26
Transmission fope, Manila .... 43
Cotton rope, '4 -in. and up 80

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto n««-
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The Helical Gear, Its Design and Application
The First Portion of a Treatise Covering the Application of
Helical or Twisted Teeth to Gears Operating on Parallel Axis,

Together With Data on Design, Application and Production

THE helical gear differs from an
ordinary spur gear in five es-

sential points:

First, contact of the teeth of a helical

gear is progressive, starting in at one
end of a pair of teeth, then a little fur-

ther in from the end, then a little fur-

ther still, and so on, until the end of the

tooth is reached, and by this time the

next, pair oi teeth should be making
contact at the other end. This is known
as "continuous helical action."

Second, owing to the overlapping of

the teeth, the action is much smoother
and therefore much quieter than a spur
gear.

Third, as there is always more than
one tooth in action, the helical gear
possesses greater strength over that of

a spur gear of the same pitch, pressure

angle and tooth form.

Fourth, owing to this

increased strength it is

possible to reduce the

pitch of a helical gear
over that used for a spur
gear carrying the same
load, and thiis reduction of

pitch gives still additional

smoothness and quietness

of action.

Fifth, because of the
smooth action of helical

gear teeth, it gives

greater efficiency than
the so-called straight-

tooth spur gear.

These points are all of

vital interest to design-

ers and engineers.

The cliief drawback to

the use of th« helical gear
has been the complexity
of the mechanism requir-

ed for cutting it. The
Fellows Gear Shaper
Company has overcome
these objections by de-

signing a machine incor-

porating simplicity of
mechanism and control,

and the use of helical cut-

ters, the teeth of which are generated
by grinding after hardening.
Owing to the fact that the helical

gear possesses so many advantages over
the ordinary spur gear, and also to the
fact that it is receiving considerable at-

tention at the present time, it has been
thought that an article dealing with the

design, application and methods of cut-

ting helical gears would prove of value
to designers and engineers.

Principle of the Helical Gear

There is some confusion regarjling the

GENERAL VIEW OF A FEL1X>WS WtJLJCAL GEAS SHAPEH.

proper use of the terms "helical" and
"spiral." This has come about largely
because of a lack of understanding of
the proper application of the terms
"helix" and "spiral." "Helix" means a
concentric twist, whereas "spiral" means
eccentric convolutions (see Fig. 1).

Therefore, when we speak of a helical

gear, we mean a gear in which the teeth
are twisted with relation to the axis of
the gear blank.

When we speak of a spiral gear, how-
ever, we have reference to a gear in

which the teeth all lie in the same plane,
such as the scroll on the face of a chuck.
Therefore, the term "helix" should be
applied to all forms of gear teeth which
are of twisted form, whether these gears

are to drive shafts at

right angles or in parallel

planes.

Helical Gears Operating
on Parallel Axes

In ithe following we
will deal with only one
type of helical gear; viz.,

that which operates on
parallel axes. The only
difference between an or-
dinary spur gear and a
helical gear operating on
parallel axes is that in

the helical gear the teeth
are twisted with relation

to the axis of t>he gear in-

stead of lying in a par-
allel plane. The action of
the helical gear, over-
looking this difference in

tooth shape, is exactly the
same as an ordinary spur
gear, as is clearly shown
at A in Fig. 2.

Helical Gears Operating
in Al«gula,r Relations to

Each Other
other forms of helical

gears, wMch we will not
deal with here, operate on
shafts that are set in
angular relations to each
other (see B, Fig. 2). This

, form of helical g^r .is
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FIG 1-DIAGRAM ILLUSTRATING DrPFERENCE BETWEEN THE TERMS
SPIRAL AiND HELIX.

used to drive shafts located at angular

relations to each other, and is sometimes

used to take the place of a worm and

worm-wheel. The action of this form

of gear differs considerably from the

action of a helical gear operating on

parallel axes, in that there is not full-

tooth length contact. Theoreticallj

speaking, there is nowhere near as much

contact of the teeth on helical gears set

at right angles as there is between a

worm and a worm-wheel

We will in the following devote our en-

tire attention to that form of helical

gear operating on parallel axes, as its

use is more general.

Herringbone Gears

The herringbone gear does not differ

essentially from the helical gear, except

in one feature; viz., that of having op-

posed helical teeth, one right- and the

other left-hand. This form of gear is

so constructed that the end thrust, due

to the twisted shape of the teeth, is

consumed within the gear itself, and

hence thrust bearings are not necessary.

Herringbone gears of wide face and

slight helix angles give very efficient re-

sults; but narrow-faced, steep-helix her-

ringbone gears are objectionable, as will

be explained more fully later on. Her-

ringbone gears, as shown in Table II,

are made in two types; that is, with

"matched" and "staggered" teeth. When
the teeth are staggered, the face width

need be only one-half of that necessary

when the teeth are matched.

Tooth Action of Helical Gears

Helical gears operating on parallel

axes give smoother action than ordinary

spur gears. In a spur gear there are

three distinct phases of engagement, as

^follows:

1. The root of the (driving) pinion

engages the point of the gear tooth.

2. The teeth are in engagement in the

vicinity of the pitch line.

3. The point of the (driving) pinion

tooth engages the root of the gear tooth.

From this it will be seen that with
spur gearing, the teeth are in engage-
ment only at the pitch lin" for a small
part of their rotation, so that the greater
part of the load is carried by the points
and roots of the teeth.

Suppose we take two spur pears and
rivet them together, retting the teeth
of ^ne in advance of the other, a dis-

tance equal to one half the circular

pitch. We now have six instead of

three phases of engagement. By car-

rying this still further and using a

serins of laminated gears, as shown in

Fig. 3, we greatly increase the number

of )ohases of engagement; until if it

weni possible to use a series of lamina-

tions of infinitesimal thickness we would

have continuous engagement at the

pitch line.

We now have a helical gear, because

if we consider the laminations of in-

finitesimal thickness, the pitch point of

action of the gears has developed into a

helix, and if this has an advance equal

to the circular pitch in the face width

of the gear, we have what is known as

"continuous helical action." It should

be understood, however, that as far as

the length of the line of action is con-

cerned, this is the same as for two spur

gears of the same pitch, tooth length,

etc. The essential difference between

a spur and a helical gear lies in the

fact that helical gears, when properly

designed and cut, are always in contact

at the pitch line in some one plane. As

the action between gear teeth is a pure-

ly rolling one at the pitch line, it can

be clearly seen that from the stand-

point of efficiency, the helical gear is

superior to the ordinary spur gear.
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Above and below the pitch line, the

teeth slip upon each other and it is for

this reason that certain indeterminate

shocks sometimes develop in the use of

spur gears, and more' especially when
they become worn, so that the back lash

is considerable. With contact always

at the pitch line and in some one plane,

as is the case with helical gears, these

shocks are done away with. Further-

more since the teeth slip above and be-

low the pitch line, more wear takes

place at these points than at the pitch

line, and the effect of this is to constant-

ly throw the load to the pitch line where

the action is best.

Methods of Producing Helical

Gears

There are only two recognized meth-

ods of producing helical gears; vi2;.,

forming and generating. Previous to

the design of equipment for generat-

ing helical gear teeth, this form of

gear was always cut on a universal

milling machine by using the index-

head and change gears arranged to give

the proper helix. When only a small

number of gear are required of any one

particular shape and size, this method

is in some cases still used.

For the production of quiet and effi-

cient-running helical gears, this method
has several disadvantages. We need

not go into them in detail, except, in

so far as to say that it is difficult by
this method to obtain teeth that are

evenly spaced, tooth shapes that are

perfect involutes, and helix angles that

are duplicates.

Generating of Helical Gears

The other method of producing heli-

cal gears is by means of generating.

There are several ways in which this

is accomplished, but in the following

we will deal exclusively with the Fel-

lows Gear Shaper method of producing

gears.

piG 2—HELICAL GEARS OPERATING
LOCATED AT RIGHT

ON PARALLEL SHAFTS, AND SHATT^
ANGLES TO EACH OTHER.
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LAMINATED SPUR GEARS

ym. 3—'DIAGRAM SHOWING HOW A SERIES OF LAMINATED SPUR GEARS
WITH THE TEETH SETT AT AN ANGLE GIVE THE SAME TOOTH ACTION

AS A HEUCAL GEAR.

In order to thoroughly understand
this principle, we will refer to Fig. 4.

This shows diagrammatically a helical

gear in mesh with a plastic blank.
Now, if we hold this plastic blank and
roll the helical gear around it, we pro-

duce in the plastic blank similar helical

teeth to those on the gear.

By replacing the plastic blank with
an iron or steel gear blank and the gear
with a helical Gear Shaper cutter, we
can cut helical teeth in the blank by
simply rolling the two together, mean-
while reciprocating the cutter back and
forth, and at the same time guiding it

in its proper helical path. This, essen-

tially, is the principle upon which the

Fellows Helical Gear Shaper operates.

Now, it should be noted in this con-

nection that the cutter in its action on

the work is not controlled in its helical

path by means of a series of change
gears or any other flexible device. In-

stead, the path, through which the cut-

ter travels, is controlled by means of

two helical guides which are exact dup-
licates of the helix angle on the cutter.

It is evident from this that with proper-

ly machined guides it is possible to pro-

duce any number of helical gears which
will have exactly the same helix angle.

This is not possible when flexible de-

vices are used. Consequently, it is easy

to see that the helical Gear Shaper

principle is ideal from the standpoint

of accuracy.

Furthermore, we might state that the

cutter, which is made from high-speed

steel, is ground all over after Harden-

ing, including the involute curves on
the cutter teeth, which are generated

by means of a special grinding process.

This removes all inaccuracies due to

hardening, and produces a helical cut-

ter which in reality is a laboratory

product made in commercial quantities.

Design of Helical Gears

In designing a helical gear, it is very
important to consider two things,—first,

pitch and, second, helix angle. As will

be explained further on, a change in

the helix angle changes the so-called

normal pitch, also the circular pitch,

pressure angle and tooth thickness. The
only possible disadvantage to the helical

gear is that it creates an end thrust.

This is due to the fact that the teeth

are located in a helical plane and act

somewhat similar to that of two in-

clined planes, working upon each other.

With a slight helix angle, however,
and a fine pitch, the end thrust is prac-

tically negligible; but when the helix

angle is steep, then the end thrust be-

comes considerable.

Diametral and Normal Planes

There is one distinction between a
helical and a spur gear which seems to

confuse the average mechanic, and that
is, that a helical gear can be viewed
from two planes, commonly known as
normal and diametral. The diametral
plane of a helical gear, as shown in Fig.

5, refers to the outline of the tooth as

it is viewed from a position parallel

with the face of the gear. The normal
plane is the shape of the tooth lying

FHJ. 4-JDIAGRAM ILLUSTRATING THE PBIN-
CrpLE UPON WHICH THE FELLOWS HBTJCAL

.SHAPBR OPERATHS.

DIAMETRAL PLANE
F=li^px COT It

F = FACE WIDTH

P ^CIRCULAR PITCH

a -HELIX ANGLE

PIG. .5 DIAGRAM GTVTNG NOTATION OF ELEMENTS OF HELTCAL
GEAR TEETH.
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in a plane at rigrht angles to the helix

angle of the tooth. For this reason, a

helical gear tooth is always thinner on
the normal plane than it is on the dia-

metral plane; also, the pressure angle

and circular pitch are less on the nor-

mal than on the diametral plane.

It is the practice when cutting helical

gears by the formed cutter or hobbing
process, to consider the form of the

tooth as viewed from the normal plane

only, and not from the diametral plane.

This necessitates calculation of the

tooth elements on the normal plane, and
to those unfamiliar with helical gearing
presents a diflScult problem.

With the Fellows Gear Shaper
system just the reverse is the
case, a helical gear is considered in all

of its essential tooth elements exactly
as a spur gear. The reason for this is

that the Gear Shaper cutter tooth is

ground so that it is of standard tooth
thickness on the diametral plane, and
hence cuts a gear which is correct in

everj" respect whether it be viewed from
the normal or diametral plane. For this

reason, a helical Gear Shaper cutter is

essentially nothing but a spur cutter
with the teeth twisted. In the helical

cutter, the faces of the teeth are ground
at right angles to the helix, and a rake
angle oriive degi-ees is provided on the
top faces of the teeth to make them
free-cutting.

Relation Between Width of Face and
Helix Angle

As the width of face of a helical gear
and its pitch govern the helix angle of
the tooth necessary to give continuous
action, it is therefore evident that there
is a distinct relation between these
three factors,—width of face, helix
angle and pitch. With a helical gear we
are not so closely limited to the selection
of a certain pitch as we are with a spur
gear, for the reason that a helical gear
tooth is considerably stronger than a
spur gear tooth of the same pitch, pres-
sure angle, etc. The reason for this
will be subsequently explained.
We can also prove by a diagram sin)i-

lar to that illustrated in Fig. 6, that as
the helix angle is increased, the effec-
tive load on the tooth is greatly increas-
ed and that there is a certain point—45
degrees—wh«re the load on the tooth
becomes so great that the end thrust is

equal to 41% per cent, of the tangential
load. It is therefore plain that there is

a considerable force tending to separate
the two gears, and that this separating
action also imposes a greatly increased
load on the tooth.

We also know that the angle of re-
pose for metals in contact varies be-
tween tftn and fifteen degrees, and as we
hayjBi^eviously explained in connection
with the action of the helical gear tooth,
the load is carried on the pitch line
where the teeth roll upon each other.
At the same time, however, that the
teeth are rolling at the pitch line, there
i» also slippage taking place between
the point of one tooth and the root of
the mating tooth, or vice versa, and
this friction to a certain extent—es-

pecially when the helix angle is slight

—tends to reduce the axial thrust.

Relation Between Axial Thrust and
Helix Angle

It is difficult if not almost impossible

to determine mathematically the exact

relation between axial thrust and helix

angle of helical gears. If we investi-

gate this subject we see that friction

plays no unimportant part in this con-

nection; and as correctly designed heli-

cal gears are always in contact at the

pitch line at the same time that the

teeth are slipping upon each other in

some other plane, it is difficult to deter-

mine exactly just what part friction

plays in reducing axial thrust.

For all practical purposes we can
eliminate the part that friction plays

and look at the subject from a theo-

retical angle. Reference to Fig. 6 will

show that the tangential load c on the

tooth can be resolved into two com-
ponents a and b. a represents the total

tooth load and b the axial thrust. By
the law of triangles a is secant of angle

a and b the tangent. Therefore, the

secant of the helix angle times the

tangential load gives the total tooth

pressure on the normal section: Rule
No. 1 ; and the tangent of the helix angle

times the tangential load gives the axial

thrust: Rule No. 2.

Assume, for example, that we desire

to find the total tooth load and the axial
thrust of a pair of helical gears having
a helix angle of 15 degrees and carry-
ing a tangential tooth load of 500
pounds.

Total tooth load = secant 15 degrees

X 500 = 1.0353 X 500 = 517.6

pounds.
Axial thrust = tangent 15 degrees X

500 =: 0.2679 X 500 = 133.9 pounds.

If we still further increase the helix

angle as shown at B and C in Fig. 6, we
also greatly increase the total tooth
load, and the axial thrust; until if the
angle is increased to 45 degrees, the
axial thrust equals the tangential tooth
load and the total tooth load becomes
41% per cent, greater than the tan-
gential tooth load.

In addition to imposing a greatly in-

creased load on the tooth, a steep helix

angle also reduces the cross-section of
the tooth on the normal plane, and
hence weakens it, thus making it less

capable of carrying the greatly imposed
load. This can be clearly seen at D, E
and F, Fig. 6, where the outlines of the

??il;
6-1>IA>GRAM .SITOWTNG HOW AN INCREASE m THE HELICAL ANGLEGREATLY INCREASES THE AXtAL LOAD. DIAGRAM ALSO SHOWS RELATION

OF ACTUAL TOOTH LOAD TO AXIAL THRUST

1
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tooth on the normal and diametral
planes have been superimposed for com-
parison. It is therefore evident that a
moderate helix angle is to be desired
in order that the axial thrust may be
kept within practical limits.

Rules and Formulas for Calculating
Elements of Helical Gear Teeth

There are two methods of figuring
the elements of helical gear teeth. One
is to calculate the elements of the teeth
on the normal plane and the other on
the diametral plane. For helical gears
cut by the Gear Shaper method, the
tooth parts can be calculated on the
diametral plane in the same manner
as an ordinary spur gear, thus greatly
simplifying the calculations. When it

is necessary, however, to change over
from normal to diametral, or from
diametral to normal, then certain rules
and formulas have to be employed.
Table I gives rules for calculating the
elements of helical and herringbone
gears.

Lead: The lead of a helical gear equals
the pitch diameter times 3.141G, divided
by the tangent of the helix angle. Rule
No. 3.

Example: Assume that a helical gear
has a pitch diameter of 3.5 inches and
a helix angle of 23 degrees.
Then lead equals
3.1416 X 3.5 10.9956= = 25.904 ins.

Tan. 23 degrees 0.42447
To find the tangent of the helix angle

when the lead and pitch diameter are
known, multiply 3.1416 by the pitch dia-
meter and divide the .result by the lead:
Rule No. 4.

Example:

3.1416X3.5

CANADIAN MACHINERY
Example: Find the normal diameti-al

pitch of a 6/8-pitch helical gear having
a helix angle of 23 degrees.

6 6

25.904
= 0.42447 = tangent 23°

Normal Circular Pitch (p^): When
the circular pitch (diametral) and the
helix angle are known, the normal cir-
cular pitch can be found by multiplying
the circular pitch by the cos. of the
helix angle: Rule No. 5.

Example: Find the normal circular
pitch of a 6-pitch gear, the diametral
circular pitch being 0.5236 inch and the
helix angle 23 degrees. Cos. of 23 de-
grees equals 0.9205.

0.5236 X 0.9205 = 0.48197 inch, cir-

cular pitch (normal).
Circular Pitch (p): When the nor-

mal circular pitch and the helix angle
are known, the circular pitch (diame-
tral) can be found by dividing the nor-
mal circular pitch by the cos. of the
helix angle: Rule No. 6.

Example: Find the circular pitch
(diametral) of a 6-pitch gear, the nor-
mal pitch of which is 0.48197 inch and
the helix angle 23 degrees.

0.48197

= 0.5236 inch circular pitch.

0.9205

Normal Diametral Pitch (P,): When
the diametral pitch and the helix angle
are known, the normal diametral pitch
can be found by dividing the diametral
pitch by the cos. of the helix angle:
Rule No. 7.

== = 6.5182 normal
COS. 23° 0.9205 diametral

pitch
Diametral Pitch (P): When the nor-

mal diametral pitch and the helix angle
are known the diametral pitch can be
found by multiplying the normal diame-
tral pitch by the cos. of the helix angle:
Rule No. 8.

Example: Find the diametral pitch of
a helical gear the normal diametral
pitch of which is 6.518 and the helix
angle 23 degrees.

6.518 X COS. 23" = 6.518 X 0.9205 =
6 diametral pitch.

Pitch Diameter (D): The pitch dia-
meter of a helical gear is obtained by
the same formula as that used in ob-
taining the pitch diameter of an ordin-
ary spur gear. Rule No. 9.

Normal Tooth Thickness (T,): When
the normal diametral pitch is known,
the normal tooth thickness on the pitch
line is found by dividing 1.5708 by the
normal diametral pitch: Rule No. 10.

Example: Find the normal tooth
thickness of a helical gear, the normal
diametral pitch of which is 6.5182.

1.5708

= 0.2410 inch normal tooth
6.5182 thickness.
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Tooth Thickness, Diametral (T):
When the normal tooth thickness and
the helix angle are known, the tooth
thickness at the pitch line on the diame-
tral plane can be found by dividing the
normal tooth thickness by the cos. of
the helix angle: Rule No. 11.

Example: Find the tooth thickness
on the diametral plane of a helical geai»,

the normal tooth thickness of which is

0.2410 and the helix angle 23 degrees.
0.2410

= 0.2618 inch tooth thickness.
0.9205

Normal Pressure Angle (B): When
the pressure angle on the diametral
plane and the helix angle are known,
the tan. of the normal pressure angle is

found by multiplying the tan. of the
diametral presure angle by the cos. of
the helix angle: Rule No. 12.

Example: Find the normal pressure
angle of a helical gear, the diametral
pressure angle of which is 20 degrees
and the helix angle 23 degrees. Tan.
20 degrees equals 0.36397. Tan. B =
0.36307 X 0.9205 = 0.3350 = approxi-
mately 18 degrees 31 minutes, normal
pressure angle.

Pressure Angle, Diametral (9):
When the normal pressure angle and
the helix angle are known, the tan. of
the actual pressure angle is found by
dividing the tan. of the normal pressure
angle by the cos. of the helix angle:
Rule No. 13.

Rule
No.

Tooth Element
Wanted

Rule
I

Formula

13

lead (/.)

Heli.x Angle («1

Normal Circu-
lar Pitch (/>j)

Diametral Cir-

cular Pitch (/>)

Normal Diame-
tral pitch (Pj)

Diametral Pitch

(P)

Pitch Diameter
(D)

Normal Tooth
Thickness (7"^)

Tootli Thickness
Diametral (T)

Normal Pres-

sure Angle (/3)

Pressure Angle

"Diametral" 0)

Multiply pitch diameter by
3.1416 and divide result by
tan. of helix angle

Multiply pitch diameter by
3.1416 and divide result by
lead

Multiply diametral circu-

lar pitch by COS. of helix

angle

Divide normal circular

pitch by COS. of helix angle

Divide diametral pitch by
COS. of helix angle

Multiply normal diametral
pitch by COS. of helix angle

Divide number of teeth by
diametral pitch

Divide 1.5708 by normal
diametral pitch

Divide normal tooth thick-

ness- by cos. of helix angle

Tangent of normal pres-

sure angle equals tan. of
diametral pressure angle
times cos. of helix angle

Tangent of "diametral"
pressure angle equals tan.

of normal pressure angle di-

vided by COS. of helix angle

3.1416XD
L =

tan. a

3.1416 XD
Tan. (a =

L

/>!=/> X-eos. a

cos. a

P
P,

cos. a

P - P^ X.. cos. o

N
D

T —

1.5708

P.

r,

cos «

Tan. = tan.

X cos. a

Tan. =
tan. /3

TABLE I.—RULES AND FORMULAS FOR OONVERTING FROM NORMAL TO
DIAMETRAL PITCH FOR HELICAL AND HERRINGBONE GEARS.
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Example: Find actual pressure angle

of a helical gear, the normal pressure

angle of which is 18 degrees 31 minutes

and the helix angle 23 degrees.

0.3350
= 0.36397 = tan. of 20°

0.9205

Owing to the twisted shape of a

helical gear tooth, difficulty is generally

experienced in using the gear-tooth

caliper, in order to obtain the chordal

tooth thickness and the corrected adden-

dum. For this reason, it is always ad-

visable to check the tooth parts of a

helical gear by holding two gears on a

standard testing fixture. In this way
the tooth parts can be checked with re-

lation to the centre distance, which can

be obtained by measuring over the pins

with a regular micrometer caliper.

The centre distance of two helical

gears would be exactly the same as

two spur gears of the same pitch, tooth

ratio and tooth shape. The helical-gear

problem can be greatly simplified by ig-

noring the fact that the teeth are

twisted and considering it as though it

were an ordinary spur gear. The Gear
Shaper method of cutting helical gears

is based on this principle.

Gear Shaper Standards for Helical

Gears

At the present time there is no fixed

standard for helical gears, but the

economical production of this form of

gear makes the adoption of some stand-

ard desirable. We will therefore dis-

cuss some of the factors that enter into

this problem and explain why the adop-

tion of a standard for helical gears is

desirable. We will also show further

on the disadvantages of a steep

helix angle, especially from the stand-

FIG. DIAGRAM SHOWING HOW CHANGE IN PITCH DIAMETER WITH THE
SAME LEAD PRODUCES A DIFFERENT HELIX ANGLE.

point of increased end thrust and de-

creased strength.

Before the introduction of the helical

Gear Shaper, the only practical means
of cutting helical gears was by the bob-
bing process. The standard spur gear
hobs were made to cut diametral pitches

and because of convenience it has be-

come common practice to use the same
hob for cutting helical ^ears. The re-

sult is that if a 6-pitch hob be adjusted

to feed at the necessary angle to cut a
helical gear, it cuts a 6-pitch gear on-

ly when measured on the normal section

(see Fig. 5) at right angles to the

helix of the tooth. Its normal pitch Is

6, but measured diametrally it is some-
thing fractional, depending upon the

helix angle of the tooth. The diametral

pitch, therefore, changes with every
change of the helix angle.

It, therefore, comes about that in

many cases with helical gears all of

The Fellows Gear Shaper Company Standard

h-r^ h-F- -F-*
F

rfJ OC-**CK ANGLE

/
/yPARENT HACK

\

=a= *a= s=* =!
sS If

pL PRESSURE

-
==5= ^ =:

==

~a ~«a s>- -
=» NORMAL^

1

, i ^--ANOLE

"»«aJfi'!L
DIAIHETRAU PLANE

PLMN HATCHCD STAOGERCO
HCUCAl HeRHtNOaONE HERRINGBONE BCLATION SETWCE"* MCUX
OUa WAH GEM AND PRESSURE ANGLES

DlAMETKAl,
Pitch

NOMIAL
Pitch

HELII>AMCl.t
"A"

Lead os
Helix in
Inches

Minimum
Width op Face
"F" TM Inches

5/7 5- 184 I5°-20' 41.270 2l%4

5/7 5456 23°-3.S'" 25.904 I'/ie

6/8 6.209 i4°-55' 41.270 1 3^2

6/8 6.518 23° 25.904 i>%»

7/9 7254 I5°-I2' 41.270 1=^^

7/9 7.629 23:-25; 25.904 I?M

8/10 8.279 I4°-S5' 41.270 l^Vei

8/10 8.691 ^K- 25.904 "He

9/1

1

9324 15'- 9' 41.270 I>%4

9/1

1

9.801 23°-20' 25.904 'Mo

IO/12 10.349 I4°-S5' 41.270 1^6

10/12 10.863 < 25.904 %
12/14 12418

^
i4°-55' 41.270

12/14 tj-uj" 23 25.904

TABLE n.-JMINIMUM WIDTH OF FACE FOR CONTINUOUS HELICAL ACTION
OF HELICAL A.VI) HERMNGBONE GEARS.

the advantages of the diametral-pitch

system have been discarded and the

normal pitch with its attendant compli-

cations of calculations has been sub-

stituted. The Gear Shaper system, in

which the helix angle is fixed, lends it-

self particularly well to the cutting of

diametral pitch gears, and because the

helix angle is never adjusted, the rela-

tion between the pitch and the number
of teeth is fixed, as is the case with
spur gears; for this reason the use of

the normal pitch disappears. We have
explained in a previous paragraph what
it meant by the normal pitch, also how
it is possible to calculate the tooth sec-

tion on the normal plane, when such is

desirable.

For helical gears The Fellows Gear
Shaper Company has adopted the stub-

tooth as its standard, and two leads

giving one turn in 41.207 inches and
25.904 inches respectively. Table II

gives a list of the pitches and angles

for which standard right and left-hand

helical cutters are made. Two standard

helical guides have been adopted, as

previously stated, and these give ap-

proximate helix angle of 15 and 23 de-

grees, respectively. The reason for the

slight variations in these angles for the

various pitches is due to the fact that

with a nominal pitch diameter of 3%
inches (which is the approximate pitch

diameter of all helical cutters) it is not

always possible to get a whole number
of teeth in the cutter, so that the pitch

diameter has to be either larger or

smaller. This, of course, changes the

helix angle slightly when a standard

lead is used.

For example: 4, 6, 8 and 10 pitch,

etc., when multiplied by a pitch dia-

meter of 3.5 inches gives a whole num-
ber of teeth such as 14, 21, 28 and 35

teeth in the cutter; but 5, 7 and 9 pitch

do not give a whole number of teeth,

so that for these particular pitches we
increase the pitch diameter. This

changes the helix angle slightly.

For the information of those to whom
this subject appears difficult, we have

prepared a diagram, which is illustrat-

ed in Fig. 7. This shows why, with the

same lead .and an increase in the pitch

diameter, the helix angle becomes
greater.

At A we have a pitch diameter of
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SVz inches and a lead equal to one turn
of the cylinder in 12 inches. This de-

velops a helix angle of 42 degrees 30
minutes. If we increase the pitch dia-

meter or diameter of the cylinder, as

illustrated at B, to 5 inches and use
the same lead of one turn in 12 inches,

we find that our helix angle is greatly

increased, and instead of being 42 de-

grees 30 minutes, it is 52 degrees 38
minutes. We therefore see that by us-

ing the same lead, but increasing the

pitch diameter, we change the helix

angle.

The two standard leads previously
given cover practically all requirements
that are met with in the design of heli-

cal gears. When the face width is not
limited to any particular dimension, a
helix angle of 15 degrees is recommend-
ed, but when the face widlh (which for

average cases should be equal to from
2% to 3 times the circular pitch) is

limited, then 23 degrees is sometimes

found desirable. Helix angles greater

than 23 degrees cause excessive end
thrusts, and in addition impose greatly

increased loads on the tooth. Table II

gives the minimum face width for the
different pitches and helix angles. The
face width should never be less than the

dimension given and preferably should
be wide enough so as to give an ad-

vance in the face width equal to 11-10

times the circular pitch.

(To be continued)

Quick Action Device for Jig and Fixture Work
By ROBERT MAWSON

CASES sometimes occur when de-

signing jigs and fixtures, that a
part of the piece being held pro-

jects forward of the locating surface.

Under these conditions, if the ordin-

ary type of screw were used, much time
would be lost in moving the adjusting

medium out of the way, so that the part

could be removed from the jig or fix-

ture.

It need scarcely be said that such a

procedure is bad practice as it would
defeat one purpose of special tools, name-
ly, quick action.

In Fig. 1, at A, is shown a locating

surface represented by a single line. At
B is also shown a protruding surface

which is under the surface A.

It is obvious that before such a part

could be removed from the tool the screw

must be drawn back past the surface B.

A quick acting device designed for

such conditions as outlined, as shown
assembled in Fig. 1. This is made of steel

and may be hardened, if desired, with

a circular body C, which is made a sliding

fit in a machined hole of the jig or fix-

ture wall.

At the rear of the circular portion is

a rectangular part D, one dimension be-

ing the same as the diameter of body C.

At the forward end is a circular knurled
part shown at E and a threaded hole is

machined through the centre of this de-

vice.

The wall of the jig or fixture casting is

milled out with a slot which must be at

least as wide as the longest side of the

end D, and as deep as the distance A to

B. The construction of this operation is

shown by the section X X.

When it is desired to draw back the

screw F, it is given a slight turn to

the left (the screw being right hand),

which removes the pressure from the

piece. The knurled part E is then given

a quarter turn to the left which will

bring the wide portion of the end D in

line with the slot in the casting.

The bushing and screw can then be

drawn back into the jig wall so that the

part can be lifted out of the jig or fix-

ture without interference. A locating

pin G is driven into the wall of the tool

and is used to locate the bushing in the

proper position for operating.

A detail of the bushing is shown at

Fig. 2 and its construction can readily

be followed when used in connection
with the description here given. An-
other feature should be mentioned,
namely, the leaving of a slight clearance
H between the wall of the tool and the
bushing. This enables the bushing to

be easily drawn* back or forward when
descending, the pressure of the screw
always forcing the bushing against the
rear wall. This device can be used for
various sizes Of screws.

£)frai/ of 3usf)iJi

a

CICr.F.RAL VIEW OF THE FIXTUKE.

WELDING BELL METAL
Boll metal is usually composed of

about 80 per cent, copper and the b?(lance

tin, with the addition of small amounts
of other metals to produce tone. The
proportions of copper and tin produce

a very hard and brittle metal, one whicli

becomes increasingly harder to handle in

very large bells. A bell weighing as

much as 1,500 pounds, for instance, is

cast very thick, not for strength but for

foundry reasons. This type of bell will

cool very slowly and should be handled

carefully.

To weld, first V out the crack and drill

a small hole at the theoretical extension

of the crack. This will prevent further

cracking. Place the bell on a fire-brick

platform, supported above the platform

by fire-bricks. Heat the bell carefully

and slowly. When it is hot enough to

melt lead, choke off the fire. Be sure

that the supports under the bell are so

arranged that no part of the bell sags.
Proceed to weld in the usual way for
brass or bronze, using a Tobin Brone
rod. A special rod, of the same metal
as the bell, would be better. The line

of the weld should be slightly over-
charged. Allow the bell to cool very
slowly. When cool, clean up the line of
the weld. After the bell has entirely
cooled, it is said that the original tone
may be entirely restored by again heat-
ing the bell as before, after which it is

cooled suddenly with cold water. Large
bells may be cooled by using two or
three lines of hose.—"Welding En-
gineer."
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Telling the Story of Safety by Moving Pictures
You Seldom Find Any Plant Inviting Their Employees to a Movie
Show in Working Hours, But Here is One Case Where Not Only
Do They Invite Them to the Show, But Actually Pay Them Real

Money to Go and See It

By J. H. MOORE

THE prevention of unnecessary accidents is some-

thing in which the International Harvester Co. have

always been interested. They have at the present

time various safety councils, committees, etc., but in the

writer's opinion their newest effort to educate their vari-

ous workmen by means of the movies is worthy of special

consideration.

They have prepared in two-part form a moving picture

story of Old King Carelessness and his seven little imps.

This scenario was written by David S. Beyer, chief en-

gineer of the Liberty Mutual Insurance Company, and
was adopted by the International Harvester Co. for use

throughout their plants.

The picture is entitled "The Outlaw," and is presented

in true movie form. Briefly, the manner of presentation

is as follows:

Mr. Christie, who is chief safety engineer for this

company, travels around through the various plants show-

ing his safety story. On arriving at a plant, the general

manager and himself map out a program of hours in

which the various departments can view the film. For
example, they accommodate from 100 to 150 persons at a

time, and the picture takes a little over an hour to show.i

Certain departments are grouped together and informed
as to the time set aside for their viewing the picture.

They are also acquainted with the fact that they will be
paid at regular rates while attending the performance,
and that it will therefore make no difference in their

wages. Who wouldn't attend a movie show in place of

working ?

In this way the employees are doubly interested, for

Spying a workman lighting

his pipe at a corner of the

building by the railroad tracks, the

Old King speeds his imp "Didn't

Look" after the unsuspecting man.

Following his imp's whispered sug-

gestion, the fated victim throws away

his match and without a glance to

right or left steps squarely in front of

an on-coming engine.

"Didn't Look" grimaces gleefully

as he dances over the injured man who
didn't stop to look.

A ^\'^?'-'ii

they cannot help but realize that if the firm is willing
to pay them for sitting watching a picture, there must
be something worth while looking at.

Of course, as can be understood, Mr. Christie is accom-
panied by a capable operator, with all necessary parapher-
nalia to show the film to advantage.
As employees enter the portion of plant set aside to

present the picture, they are handed a neat little booklet,

describing the picture they are about to see. This booklet
has so much matter of real value in it that we reproduce
various pages for reader's perusal.

Now that we have described the method of interesting

employees in the film, and the manner of its presentation,

we will proceed with the story itself.

The Stary of Old King Carelessness

The first thing which comes to view is a large-sized

man, with a rather cruel looking face, who is called King
Carelessness. He is seated on a throne, duly crowned, and
holds as a sceptre a skeleton head. Having acquainted

us who he is and what he stands for, he introduces his

seven little imps, who are as follows:

"Didn't Think," "What's the Use," "Horse Play," "In-

attention," "Didn't Look," "I Should Worry," and "Take a

Chance." As he states himself, these knaves are his

slaves, and delight in corrupting the good intentions of

all workmen.
The plot of the story now begins in earnest. We see

the King leading his imps out to the front of a building,

K>
A rickety ladder provides "Take-

a-Chance" with his opportunity.

Rushing up to a workman about

to decline a trip up the shaky ladder,

the tempter wa\es him on — to use a i

little nerve. The loose round gives
;

way just as the workman suspected '

it would, precipitating him in an in-

jured heap upon the ground.

Does it ever pay to take a chance?

Take the safe way, even if it is longer

and takes more time.

THE TWO ILLUSTRATIONS TELL THE STORY FOR THEMSELVES
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TJT®;

A practical joker is "Horse
Play." who works best in the

hearts of boys anci young men, though
he occasionally succeeds with the older
ones.

As a boy comes thru the factory
door, and stops to glance at the colored
janitor leaning out of a window,
"Horse Play" races to whisper a
poisonous suggestion in the boy s ear.

Thereupon the lad seizes a chunk of
dirt and takes a shot, bringing his

angry victim in full cry The lad is

almost overtaken when they both run
into a moving truck suddenly appear-
ing out of a door Both are knocked
down and injured, while "Horse Play"
grins in malicious pleasure upon the
two victims.

The practical joker is out of style
with workmen who know the risks of
bodily injury that go with his pranks

^

HERE IS HOW HORSEPLAY GOT TO WORK

which is labelled "Enny Mfg. Co." They decide that here
is a good place to start their mischisf, so stealthily creep-
ing through the office of the plant, they get out into the
factory itself, seeking unsuspecting workmen upon whom
to practise their wiles.

"Didn't Look" Lands a Victim

The imp "Didn't Look" finds the first opportunity of

creating damage. Spying a workman lighting his pipe
at the corner of a building by the railroad tracks, Old
King Carelessness speeds his imp in that direction.

Up runs the imp behind the man, whispering to him
the suggestion that it isn't necessary to look where you
are going.

Following the suggestion the unsuspecting victim
throws away his match, and without a glance to right or
left, steps squarely in front of an on-coming yard engine.

He is crushed beneath its wheels, at which the imp runs
back gleefully to his master to receive due praise for his

efforts.

The complete scene is portiayed in such a natural man-
ner that you cannot help but become convinced of the

possibility of the same accident happening to even your-
self in a careless moment.

"Take ?. Chance" Gets His Chance

The next scene depicted is that of a workman preparing

to climb a ladder. On placing the ladder on the ground it

is noticed that it is very shaky. The workman himself

comm.ents on this fact, and states that he doesn't like the

look of it. The imp "Take a Chance" has been watching
from a safe distance, and now gets his opportunity.

Sliding up behind the workman he whispers, "Take a

chance."

This the workman decides to do, and starts up the lad-

der. Half way up he meets in with a loose rung, and

away it goes. So does the workman, who reaches the

ground much quicker that he expected. He is, however,

able to limp out of the picture, a sadder and a wiser man.

Once more we feel we should comment on the natural

way these incidents are portrayed. Personally, the

writer remembered one case where he himself took a

chance which might have resulted in similar disaster.

The Danger of Horse Play

The third imp to start trouble is Horse Play. It is safe

to say that Horse Play starts trouble in many a plant, but
in this case the whole affair started with a boy coming
through the factory door. Noticing the colored janitor

leaning out of a window. Horse Play whispers the sugges-

tion to the lad to have some fun at the janitor's expense.

Acting on the suggestion, the lad picks up a chunk of

dirt and takes a shot at the janitor, bringing him after

him full pelt. They both run, when suddenly a moving
truck appears out of a door and runs them both down,

injuring them to quite an extent.

Horse Play, having accomplished his object, prances off,

while both workmen have, at serious cost, learned their

lesson.

Inattention Scores a Point

Inattention next gets his opportunity. Two men are

carrying planks, tandem fashion, across the factory floor,

when a pretty girl appears on the scene. "You don't need

to pay attention to where you walk," says Inattention, and

the men act on his suggestion, placing all their attention

on the young lady. A pile of wood gets in their path,

and down they go. The complete story is told so simply

that it demands attention.

Oh, What's the Use!

We next meet with an old friend in the shape of the

imp "What's the Use." We often use this expression; so

now let us see how he works.

The scene depicts a workman about to start down a

flight of stairs. At the head of these stairs is a warning
to keep your hand on the rail as you go down. The
workman reads this notice, but is tempted by our familiar

imp, who whispers, "What's the use." The workman de-

cides that the imp is right, and the notice wrong, so

sticking his hands in his pockets, off he starts down the

steps.

Partially down, he hits a loose step, and away he goes

pell mell to the bottom, arriving at the floor in a dazed

99

However strict and rigidly

enforced are the rules regard-
ing guards on dangerous parts of ma-
chines, "What's the Use" nevertheless

finds frequent victims. He tempts the
workman to leave off the guard after

some necessary repair,
—

"Oh, what's
the use of replacing the safeguard,

you won't hurt yourself" But to-

morrow, as the little imp v.ah uncanny
sureness has foreseen, a new workman
comes on the job and receives an injury

from the unprotected cog, belt or

pulley, and thus pays toll to "What's
the Use.

"

Chase this imp out of your mind and
life. Think of the other fellow's

safety just as you would want him to

think of yours.

W*^'^'^'^
WE ALL KNOW HOW EASY IT IS TO SAY "WHAIS THE USE
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and injured condition. Of all the imps this "What's the

Use" is certainly well known.

"I Didn't Think" Causes Trouble

Who hasn't said regretfully, "I didn't think," after some

accident? In the case presented in the picture we see the

elevator attendant reading baseball news and more Inter-

ested in this than in his elevator. A workman on a lower

floor starts his loaded truck on its way without a thought.

He forgets to ring the warning bell, when suddenly the

elevator starts when his truck is only partially on. Up

J ninim .

THREE VALUABLE AIDS TO SAFETY

goes the elevator, and down goes the workman to the bot-

tom of the elevator shaft, with disastrous results.

Now Enters "I Should Worry"

Last, but not least, comes the work of that imp called

"I Should Worry." We see two workmen piling castings

outside in the factory yard. Suddenly one of the men gets

his hand caught and bruised. His co-worker suggests that

he go and see the doctor, but he pooh-poohs the idea, spits

on the wounds, remarks that it's merely a bruise and that

he should worry.

Blood poisoning, however, sets in, with the result that

his arm has to be amputated. "I Should Worry," who has

been always hovering near, grins his triumph on seeing

the result of his work. At this point Part I comes to a

close, while up comes the reassuring lemark that "Safety
First" comes into his own.

Enter the Safety Engineer

Part II opens up with the office staff of this concern
busily engaged at work, when in comes the safety en-

gineer. He is, of course, grranted an interview with the

manager, who expresses his surpriso at the long list of

accidents which have happened at his plant. He states

that to the best of his belief he had thought Old King
Carelessness had been kept out of the factory.

He cannot, however, dispute the evidence shown him, so

on the advice of the engineer he decides to adopt the fol-

lowing plans:

Practical safeguards will be installed on all machines
where needed.

All dangerous places will be guarded.
A works safety inspector will be appointed.

A central safety and workmen's safety committee will

be organized.

Each workman will be asked for help in this campaign
to eliminate accidents.

The foremen will be taught to take pride in running
their departments without accidents.

Last, but not least, the safety committees will boost
the cause of safety in every way, telling the workmen how
accidents happen in other places, using the moving pic-

ture machine as a medium.
The plans are heartily endorsed, and a safety meeting

started at once. The manager sends for his superin-

tendent and other departmental heads, explaining to them
the idea. The safety engineer clears a space on the wall
and sets up his portable picture machine.
As soon as everyone is seated, the engineer starts the

pictures with a scene of crippled men, some with arms off,

others with legs and hands gone, or maimed by infection,

eyes out, men on stretchers, on crutches, and others defec-
tive because of different industrial accidents.

He tells his audience that even should this procession
keep going on, it would take eight days and eight nights
for the crippled to pass who are maimed each year in the

United States alone.

He next introduces some of his assistants who can fight

King Carelessness. The warning gong that is used for

trains, elevators, transfer cars and trucks, is shown. Then
comes the signal bell, which is ideal for use at dangerous
corners and buildings, and at railroad tracks, etc. Now
comes safety railing, who delights in protecting un-
guarded corners, excavations, belts, cogs, gear, and other

moving machinery.

We next see Safety Bulletin, who requests that you read

his message carefully, as he tells of ways and means to

prevent accidents. Lastly, along comes First Aid, who
urges you to come to him at the slightest injury. These
different characters are so ingeniously displayed that we
reproduce them in this article for readers' benefit.

The Downfall of Carelessness

Having shown these various helps m overcoming care-

lessness, each foreman decides to co-operate in eliminat-

ing accidents throughout the plant.

The scene changes, going back over the same incidents

that previously caused accidents. Up comes the same
fellow who was seriously injured by the yard engine, an4
by a combination of safety sign, gong, and railing, the

workman plays safe and does not listen to the temptings

of the imp "I Didn't Look."

Next comes the incident of the stairway and the rail-

ing. By means of a safety bulletin the worker is con-

vinced that it would be wise to keep his hand on the rail-

ing. On going down he strikes a loose tread, but as his

hand is on the rail no harm results. He immediately

obeys the instructions on the safety bulletin, which says

that all dangerous spots should be reported to the safety

committee. At once the loose tread is repaired, removing

the danger.

We now see once more the two men unloading castings,

the one chap getting his hand pinched as before. Being

instructed in the need of care to any injury, no matter

how slight, he goes to the doctor, receives first aid, and

thus avoids infection. The imp "I Should Worry" tries to

persuade the workman against this step, but without

avail.

AJTER THE SAFETY ENGINE HAD GOT TO WORK

Having demonstrated the value of safety in these ways,

the engineer remarks that safeguards, safety bulletins,

clean passage ways, inspection, organization, can do a lot,

but can only save about one-half of the accidents occur-

ring in industry. Carelessness causes the other half. "If

we expect to save workmen from injury we must drive

out King Carelessness from every factory," says the en-

gineer, when suddenly King Carelessness is found to be in

the room, actually listening to the safety talk.

Continued on page 275
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The Present Status of the Electric Furnace
The Electric Furnace Has Found Its Own Particular Sphere of

Usefulness and With Increasing Knowledge of Its Capabilities It

Will Become a Necessary Aid in the Iron and Steel Industry

THE electric furnace as a metallur-
gical instrument has come to
stay. Its importance during the

war was very evident, and the ease with
which it handled troublesome raw ma-
terials such as shell turnings, together
with the high quality and comparative
cheapness of the resulting product,
brought it very prominently to the fore.
Extravagant claims have been put for-
ward as to a possible revolution in the
steel industry through its aid and, equal-
ly pessimistic views have been held as to
the future of electro-metallurgy—the
truth will probably be found midway be-
tween the two extremes and the future
work of the electric furnace in the iron
and steel industry wall be the making of
steel for the steel foundry, high grade
and complex alloy steels and the refining
of hot metal from the open-hearth and
Bessemer. There are also excellent possi-
bilities for its use in the making of steel
direct from ores; this feature is dealt
with at greater length below.
The crucible process, while one of the

earlier methods of producing steel, has
been almost superseded by the electric
furnace. Several factors are responsible
for this. The crucible process is expen-
sive and at best can never handle large
quantities unless an enormous plant is

installed. It is also subject to metallur-
gical limitations which arc absent in the
electric process. In the latter the carbon
content can be more accurately controlled
and refining is possible to a far greater
extent. The costliness of the former pro-
cess is also obviated.
When the open-hearth or Bessemer is

considered the advantages are not so ap-
parent, at leafet in the quantity produc-
tion of steel. For plants working from
cold metal the electric furnace is ideal
and is rapidly supplanting the Ti'opcias
converter and the smaller sizes of the
open-hearth. Better steel results; the
ease with which occluded gases are elim-
inated, the refining operations which can
be carried on and the facility with which
alloying additions can be made, all serve
to give the electric furnace a very de-
cided advantage. While good steel does
not necessarily result from the electric
furnace, since it in itself is only a meqns
to an end and depends like everything
else upon intelligent operation for best
results, it is possible to produce a much
superior steel than that obtained by the
other processes mentioned. It must be
remembered in this connection that the
better the product the more it usually
costs and the production of high-grade
steel in the electric furnace necessarily
costs mo'-c than a poorer quality.

Cheaper grades of scrap, cheaper because
of their nhyrical condition, can be suc-

cessfully handled, thus the familiar shell

By W. F. SUTHERLAND

turning of bygone munition days made
an admirable raw material.
While the electric furnace process will

likely supplant other forms of steel mak-
ing from cold scrap, it is unlikely that it

will ever entirely supplant the Bessemer
and open-hearth in the making of steel
direct from the product, eitlier hot metal
or in pig form, of the blast furnace.
Rather, it will become an adjunct to these
types of furnaces, being used for finish-
ing off the product resulting from their
operation. The reason for this is ap-
parent when the reduction of the carbon
content of the blast furnace iron is con-
sidered. It is entirely possible to bring
the carbon down, but the reactions re-
sulting from the addition of ore for thfs
purpose are not conducive to furnace life

and the time taken greatly increases the
power input required. Finishing off in

the electric furnace is entirely practi-
cable and is being practised to-day with
material benefit to tlie physical proper-
ties of the resulting steel.

The Electric Smelting of Iron Ores
Much effort has been expended on the

problem of making iron and steel direct
from iron ores. In its essentials, sim-
plicity itself, many difficulties have been
encountered and the cheapening of the
process to a point where it would be able
to compete with the blast furnace has
been a matter of extreme difficulty.

Many countries possess large deposits
of iron ore together with abundant water
powers, but little or no coal. For these
countries electric smelting is ideal, and in

one of them, Sweden, has been practised
for some time successfully. The success
achieved by present methods is only com-
parative however, and the industry de-
pends entirely on peculiar local condi-
tions for its continuance.

The electric smelting of iron ores dif-

fers from blast furnace practice in that
only sufficient carbonaceous material is

incorporated in the charge to reduce the
ore and to give it the necessary carbon
content. None is needed for the supply-
ing of heat necessary for reduction, this

being furnished by electric energy. A
materia) saving in fuel is thus effected,

and where this is imported at consider-
able expense the process is economically
feasible.

The blast furnace suggested one line

cf attack- and the furnaces used in

Sweden at present are the outcome
These consist of a shaft and bush simi-

lar to those familiar in blast furnace
practice, superimposed upon a hearth
fitted with electrodes. The reduction is

effected by carbon and a portion of the

waste gases are recirculated. The elec-

trodes are submerged in the charge and
serve to furnish the heat for reduction

to fluid metal. While the saving in fuel

IS important the consumption of power is

considerable, ammounting to about 2,000
kw. hr. per metric ton.

The process also suffers from the fur-

ther disadvantage of producing only pig
iron. The iron produced under the best

operating conditions is a white charcoal

iron, and while of high grade, can only
be used in the open-hearth as melting
stock.

The direct production of steel from
iron ore has been attempted by Stassano
and others in the arc furnace, typified by
the familiar types of the steel foundry,
although differing from them greatly ia

design and construction. Here also a
measure of success has been attained but
at considerable expense, thus rendering
the process economically impossible.

The true solution of the problem will

be found in a discontinuous process—one
in which the bath is subjected to the re-

fining action of slag or other influences

for the proper time. Furthermore the
reduction of ore to the metallic state

should be accomplished without the aid

of electrically-produced heat. In addition

to this the carbon content of the material
changed into the electric furnace should

be such as to eliminate a lengthy period
for its adjustment.

The solution of the many difficulties

surrounding the conversion of iron ore
into steel without the aid of the blast

furnaces ard by the use of electric heat
has been brought appreciably nearer solu-

tion by a method devised by J.

W. Moffat of Toronto. An article de-

scriptive of the process and outlining the

patent claims appeared in CANADIAN
MACHINERY last year, and a brief

outline wilL be presented here.

The ore is first treated in a reducing
furnace of comparatively low tempera-
ture in which it is deprived of its oxygen
as completely as possible and is then in

a physical form known as "sponge."
.This product is transfeired, either hot or
cold, into an electric furnace to be melt-

ed down and finished into metal. The
finishing of the metal in the melting fur-

nacei makes the process a discontinuous

one—more convenient in operation and
more suitable for meeting trade demands.
The various phases through which the

ore passes in its conversion into metallic

sponge are of some interest. Hematite
(Fe.O ) begins to be reduced at a tem-
perature of about 300° C, rnd has been
converted wholly into magnetite (Fe 0,)

at a temperature of 4,'50''' C. This ore,

with the natural magnetite in the charee,

beffins to be reduced to a ferrous oxide

(FeO) at a temperature of about 500° C,
and the reaction is complete at about
590" C. Ferrous oxide begins to be con-

Continued on page 65
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WELDING
AND CUTTING

Electric Arc Welding Equipment
(Continued from Feb. 26th issue.)

By H. L. UNLAND

For small work, the positive lead may
he bolted to im iron plate forming the

top of a work bench. The work may be

set on this bench, the contact being suf-

ficient to carry the current. A vise

mounted on the table will often be found
derirable. If the work is too large for

the table it may be set beside the table

and a bar laid across to it. This will

provide sufficient current-carrying ca-

pacity, provided scale and rust do not

prevent contact entirely. The rails in a

round-house if bonded are usually coij-

nected to the positive lead, and any car

on these tracks may be welded by run-

ning only the cable leading to the elec-

trode, the return cable being unnecessary
since the current will be carried back
through the rails.

A convenient terminal for the positive

cable consists of a copper hook of proper
size to which the cable is bolted. The
terminal may be laid on the v/ork or

hooked on a projecting part. It is sel-

dom necessary actually to clamp the re-

turn lead to the work unless the metal is

covered thickly with scale or dirt, which
acts as insulation. Even here it is easier

to chip or brush off a clean place for

the contact than to use a clamp.
If welding is to be done in a room

where other employees are doing other
work, screens should be provided around
the welding operator. They should be
high enouph to prevent the light strikine

much of the ceiling since the flicker of

this light would probablv affect the other
workmen. The effect^ while probablv not
injurious, would be irritating. White
walls and ceiling should be avoided in

a welding room.
Gas burners for pre-henting, and fire-

brick, sand, or sheet asbestos for cover-
ing, are useful, especially for cast iron
work, which in many cases should be pre-
heated uniformly to a red heat and weld-
ed while at this temperature. A re-

ceptacle for water is desirable, in which
the electrode holder can be cooled when
continued use makes it too hot.

Differences of Opinion

Some operators feel that gloves are
necessary to protect the hands from the
arc. Other operators, however, find
(rlovos to be in the way, especially when
working with the metallic electrode. If

desired, however, any leatlier or cloth

glove will give sufficient protection to

the skin of the hands, which is much less

sensitive that the skin on .other parts

of the body. The arms, neck and face

should, however, be covered, since ex-

posure of these parts will probably cause

burns similar to sunburn. These bums,
while painful, are not serious.

It is the experience of a great majority

of welders that flux of any kind is un-

necessary, and further, that it is a source

of danger because it is likely to con-

taminate the weld. If the work is kept

clean by brushing at frequent intervals

and ordinary care is taken in the opera-

tion of the arc a good weld can be made
without flux. If these precautions are

neglected, flux will not make a good
weld.

Cleanliness is a requisite for making a

good, strong weld. Scale, rust, grease,

soot, and foreign matter will contaminate
the weld, and such inclusions necessarily

weaken it or else make it hard. Im-
purities may also make the metal porous
and spongy because of liberation of gas.

Pieces of foreign matter may prevent the

molten metal filling all parts of the weld
and may cause cavities. Various methods
for cleaning are in use, among them be-

ing picklin!?' for small parts, washing
with gasoline or lye, boiling with lye,

sind blasting, chiseling, and scratch

brushing, the method depending on the

local conditions.

Preparatory to welding locomotive
tubes to the sheets, it is sometimes ad-

vantageous to send the locomotive out
on a run in order to burn off the grease
and then to clean off the oxide and soot

by sand blasting. ArioTher method is to

heat the boiler to normal by steam pres-

sure and then clean by sand blasting or

scratch brushing.

In welding heavy sections where it is

necessary to deposit several layers of

metal, the surface of the oreceding laver
(should always be cleaned before starting
the next.

When sections % in. or less thick are
to he ioined, the edf»es need not be bevel-

ed but thev should be separated a small
amount. Thicker sections besides being
separated bv Vx in. should have Ihe edces
beveled to cive a total ancle of 60°. In
some special cases angles as low as 30°

or as high as 90° may be necessary, but
an average safe value is 60°. Still

heavier sections may be beveled from
both sides and the weld made from botli

sides. In the latter case a layer should
be put on one side and then a layer on
the other to prevent warping. For long
seamy the edges should be % in. apart

at the end where the weld is started, and
at the far end the space should be % in.

plus 1% per cent, of the length. This

takes care of the expansion of the metal
in the sheet and also of the contraction

of the metal in the weld as it cools. An-
other method of reducing expansion is

to put in short sections at intervals,

welding one layer at a time, starting at

the centre and working alternately to-

ward either end. Then put one layer in

the open sections, and continue in the

same way till the weld is completed. The
welded section of any layer should not

match those in the layer below or above,

the joints being broken as in laying

brick work.

The welding of complicated shapes

such as fly-wheels and some castings

may require pre-heating at certain points

to produce initial expansion, which will

be overcome as the weld cools. In some
cases the entire piece must be pre-

heated and, in some cases, after welding

the whole piece must he annealed. This

is sometimes done by heating the piece

uniformly, then covering it with sand-

asbestos and allowing it to cool slowly.

Preparation

In welding cracks in plates, forgings,

or castings, the crack should be chiseled

out to get a good bevel. This chiseling

should extend entirely through the plate

with Vs to 3-16 in. clear opening on the

back or to the bottom of the crack in

castings or forgings. Sometimes in

boiler work % in. holes are drilled well

beyond the ends of the crack and the

crack chiseled, beveled, and welded.

In welding with the metallic electrode

the arc should be kept short, not over

Vs in. long. The current should not be

greater than that recommended for the

given electrode diameter. Excessive cur-

rent causes burnt or porous metal to be

deposited. The arc should he kept con-

stant in length to ensure uniformity in

the metal deposited. In welding a seam
the electrode should be moved in a zig-

zag or circular path advancing along the

seam. The metal will adhere only to

the surface on the work actually played

on by the arc, so care must be used to



March 11, 1920 C A .S A i) I A N M A C II I N E R Y 275

bring: the arc in contact with the whole
surface to be welded.

The electrode must be connected to

the negative terminal. If the polarity is

reversed the arc will be more difficult to

maintain and the deposited metal will

not be as good as it should be. In start-

ing: the arc, the electrode should be just

touched to the work and withdrawn im-

mediately to the required distance. If

the electrode is held too long in contact

it will weld to the work causing some
delay in freeing it and starting again.

The operation of welding overhead is

the same as in normal welding. The dif-

ficulty lies largely in holding the elec-

trode ste.'\dy in the cramped position

usually required. If the arc length is

kept constantly short the metal will be

successfully deposited. The appearance
of an overhead weld is sometimes marr-
ed by projecting drops of metal or by
uneven thickness of the deposited metal,

but this can be overcome by proper
manipulation of the electrode. A rest

for the aim will sometimes assist the

operator to hold the electrode steady.

When using the carbon electrode the

holder should grip the electrode from 4

to 5 inches from the end. For ordinary

work the electrode should be tapered to

a blunt point at the working end to keep
the ai-c from wandering over the end
of the electrode. As the electrode burns
away with use, the holder is moved back
along the electrode to keep the length

of working carbon constant. The burn-

ing away of the electrode will tend to

keep the taper approximately constant.

.

The arc is struck in the same manner
as with the metallic electrode, but a lon-
ger arc should be used. From 1 to 1%
inches is the average. The arc should
not be too short when welding or de-

positing metal as there is danger of de-
positing carbon and probably causing a
hard weld. In cutting or in melting off

metal the arc should be kept short, about
% in. being an average length.

To cut metal (for which purpose the
carbon electrode must be used) the arc

is operated like a gas torch. Xt is held

in one place long enough to fuse the

metal and allow it to run off. For thin

plates laid flat, a hole is melted by hold-

ing the arc on one spot, then the elec-

trode is slowly advanced along the desir-

ed line, the molten metal dropping out

below. For thick pieces, such as shafts

and castings, it is desirable to start at

the top on one edge and work down, al-

lowing the molten metal to run down
through the cut. It is often necessary

to follow the molten metal with the arc

to keep it melted until it runs off.

The width of the cut will depend on the

size of the electrode used and on the skill

of the operator in keeping to a straight

line. The cut must be slightly wider
than the diameter of the electrode in

order to allow the arc to be played on
the bottom of the cut. The cut will be

wider for thick sections than for thin

ones. The edges of the cut will not be

smooth because some of the molten
metal will not run away and also because

the arc will tend to jump from one point

to another and cause an uneven cut.

To deposit metal with the carbon elec-

trode, the arc is struck as £.bove, but is

not held in one place long enough to melt
through. A pool of molten metal is es-

tablished and a melting rod of metal is

fed into the arc and melted on the work.
It should all be heated thoroughly to en-

sure a complete union before more metal
is added.

Since heavier current can be used with
the carbon electrode than with the metal-
lic, faster work can be done in depositing
metal. The quality of the weld is not
quite so good as when the metallic elec-

trode is used. However, for filling holes

in castings, building up worn spots, etc.,

the carbon weld is satisfactory and
should be used. Because of the high
temperature and large amounts of heat
liberated when using the carbon elec-

trode, the electrode holder is likely to

become hot, and under some conditions

to melt at the end. When the holder be-

gins to get hot it should be plunged in

a receptacle of water kept conveniently

near the operator.

Cast iron, because of its properties,

is unsatisfactory for welding by any
method. Its low strength and brittle-

ness causes it to break from expansion
and contraction strains unless precau-

tions are taken, and even then a suc-

cessful weld cannot be ensured. Pieces

of simple cross-section and heavy pieces

present much less difficulty than com-
plicated shapes, but because of the un-
dependable nature of cast iron, care is

required in all cases. The experience
and skill of the operator are large fac-

tors in determining whether or not a

given weld will be successful.

SAFETY BY MOVING PICTURES

Continued from page 272

With one accord the men jump up and throw him out of

the factory. They next run out into the factory, and,

after a long skirmish, succeed in catching his seven imps

of trouble. They drag them through the office, then

throw them out beside the King, who is now dethroned.

After ejecting them, the manager of the company con-

gratulates his men upon their splendid enthusiasm. He
promises that if they do their part to keep the safety

thought alive, he will endeavor to do his part by installing

proper safeguards, etc.

With all working together in harmony, we leave the

concern free from carelessness and determined to reduce

the number of accidents to the lowest possible minimum.

Having thus told our little tale of safety as portrayed

by the pictures, we cannot refrain from adding our own

personal comment on this novel method of presenting the

cause of safety.

To our mind the scheme is deserving of the heartiest

of co-operation. We cannot too strongly boost the cause

of safety, for its need is more apparent every day. Care-

les.sness is a monarch whom we should not only sit on,

but squeeze the life out of, so, in order that readers can

get a good idea of certain scenes in the picture described,

we illustrate throughout the article some of the most

striking scenes.

ilhoiMwpirig^
The impish pleasure of

'"
1

"~^ Should Worry" is in encourag-
ing a disregard for scratches, burr^,

and bruises. Approaching a work-
man who has just slightly bruised his

hand while handhng castings, "i
Should Worry" wins out against the
workman's comrade who thinks the
doctor should be visited immediately.
The victim, at)Out-to-be, plants a cud
of tobacco on the wound, binds it in a
soiled hankerchief and trusts to luck.

But the hand begins to swell, sending
the man to the hospital. The infec-

tion spreads, the arm becoming in-

flamed, and the doctor regretfully de-

cides the arm must come off.
"

1

Should Worry" has been hovering
nearby and now grimaces his triumph
and taunts the victim who wouldn't

,

worry

1^ 4L>'-
The Imp "I Should Worry" causes many a tnmkic such as shown.
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DEVELOPMENTS IN
SHOP EQUIPMENT

GARVIN FORM MILLER
The distinguishing feature of this

machine over that of previous designs

is the change from vertical spindle to

that of horizontal type, bringing with

it certain other desirable modifications

as hereafter described.

It is designed for cutting either flat

or cylindrical cams. Illustration, Fig.

1, shows it arrangetl for flat cam work.

In this set-up, it will be noted that the

work is mounted on the end of the work
arbor, toward the spindle, with the

former at the outer end of the arbor.

Worm and worm pear drive the work
arbor from the universal power feed

shaft, to be seen at the front of the

machine. Power is transmitted through
spur gearing, giving three changes of

feed for the flat cam cutting fixture

only.

The arm containing the work arbor
pivots on the forward end, and is guided
at the rear end by guides, all mounted
on the same table. The arm. has, in

addition to its own weight, that of de-

tachable weights to keep the former pin

against the former, ofl'setting the stress

of the cutter. These weights can be

added to either end of the arm, and are

made so as to release the pressure on

former when cutting steep angle cams.

Illustration No. 2 shows the machine
arranged for cutting cylindrical cams.

In changing the flat cam fixture to the

cylindrical fixture, the entire slide

shown bolted to the saddle of the ma-
chine can be taken off and laid aside.

The power feed universal joint shaft

readily detaches for this purpose, and
attaches to the cylindrical fixture.

In operation, the feed rotates the

work on the work arbor, the work being

mounted on the far side of the fixture

and the former on the other end of the

work arbor. The former pin, shown in

the front of the machine, is kept against

the former by weights.

The movement of the cylindrical

fixture is very sensitive, as it works on

large balls in a V-shaped, tool stool

track. The feed of both attachments

can be disconnected by clutch, giving

hand feed control by wrench. This will

be found very handy in setting up for

cams that are cored, also for helping
over steep angles. The feed of both
attachments can be disconnected by
clutch feed control by crank wrench.

The worm shaft is provided with a
square end to receive the crank. The
spindle of the machine is of Garvin
standard milling machine construction.

All gearing is housed, protecting it from
damage or injury to the operator. There-

are two changes of feed provided on the

machine when using the fixture for cut-

ting cylindrical cams. Following are its

principal dimensions:

Capacity, any type of cam I" to 12"

Taper hole in spindle No. 10 B. A S.
Size of cutter used 3/16 to 2"

Number of feed changes by four-

step friction cone pallet 9

Cylinder cam throw ^%^'
Flat cam throw 6."'

Number of feed changes on flat fix-

ture only S
Number of feed changes on cy-

lindrical fixture 2
Swing of cylindrical fixture 12%"
Speed of friction pulleys on coun-

tershaft 120-160
Floor space H" x 64"
Domestic shipment, crated weight

(with both fixtures) 2700 lbs.

Foreign shipment, tight boxed (with
both fixtures) 3000 Ibsv

no. 1. THE MACHINE ARRANGED FOR FLAT CAMS FIG. 2. THE MACHI.ME EI3UIPPED FOR CYUNDRICAL CAMS



Itfarch 11, 1920 CANADIAN MACHINERY 277

FIG. 2. PLATE AND ANGLE HEATING FURNACES

ROCKWELL FURNACES
The W. S. Rockwell Co., New York

Jiave placed on the market .some shipyard
anple and plate heatin<? furnaces, which
are herein described. Both furnaces il-
lustrated are typical furnace equiu.-nent
of any shipyard en.<?aged in building
^merchant ships.

The ang-le heating furnace illustrated
at Fifr. 1 is of double-end construction,
^permitting the charging and heating of
material from both ends. This type of
furnace is built in any chamber width,
height or length required, and with door
opening on one or both ends.
The plate heating furnace is illustrat-

«d at Fig. 2. The doors on this furnace
are quite large and heavy, and, to facili-
tate opening and closing, are mechanical-
ly operated. Chamber width, height and

length may be made to suit the character
of the work and production requirements
and the furnace may be built either
single or double end.

These angle "and plate heatinsr fur-
naces are generally built for the use of
o'l or gas fuel, although coal-fired fur-
naces may bo used when local conditions
are such that coal must be used. When
oil fuel is used, 25 pounds pressure per
square inch will do. At any rate, not
more than 50 pounds is necessary. The
pressure should be perfectly uniform,
whatever the amount.

The air pressure may be from 12 to
16 ounces. Higher pressure increases
the power cost and is not necessary.
While somewhat lower pressure may be
used, the atomizing effect on the oil is
t'ron not quite so satisfactory.

The same air pressures may be used
for gas fuel.

Burners can be furnished that either
fuel can be used, or simultaneously if
desired.

Belleville.—The ice on the river here
is of such an unusual thickness that
grave fears are entertained that there
will be a flood when the river opens up.
In order to try and prevent this, a
channel will be cut in the ice just north
of the river mouth. The ice will be
sawed and ploughed for a distance of
about 1,000 feet, so that when pressure
from upstream occurs, the ice will break
away. The work will take about a week.
The flood wTiich occurred two years ago
caused damage amounting to nearly
$100,000 on both sides of the river.

DOUBLE-END ANGLE HEATING FURNACE
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w
Where Are Prices Going?

THERE are prices of steel and iron going to land?

You have heard this question asked a good many

times in the last few months. It is easy enough to sit

back, and on your fingers reckon it out that the peak

has been surpassed, and that prices are now operating

on an ultra-peak, or something like that. It is not difficult

to say that the purchasing power of the last buyer is

the final test of the market, and your own purse will

wander along and bear eloquent testimony to the fact

that the buying power of the individual is worm-holed

and shaky.

And after you have done all these things, come on

around and walk with the man who prepares the market

reports on iron, steel and machinery.

We drop into a machine tool warehouse. The con-

versation turns to exchange, prospects, supply and de-

livery. Talking on exchange gives people a good oppor-

tunity to get tied up in mental cramps and arrive at no
place at all. It is not long before this happens. The
dealer thumbs over a lot of letters he has put to

one side for you. He tosses a couple over—"Ten per
cent, increase on boring mills." Said boring mill may
be worth from eight to twelve thousand dollars, and the
increase is from eight to twelve hundred. So much for
that.

Next for the steel trade. Here's a jobber who handles
a lot of material. He tells you that the base price on
bars goes up to 5.50 a pound. Not long ago they moved
to 5c per pound, and he was sure they would stay there.
He's not sure they will stay at 5.50.

The next firm has material coming in. They got a
chance to get some sheets at a premium. They took
the chance, paid the price and exchange, and announce
that their resale price will be at least 9 cents. Just then
we happened to think that a few days ago we were looking
back at figures in 1913 and found that quotations at the
end of that year were 2.70 per pound. Plates are also
marked at 7.25, against the 1913 price of 2.20.
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.Just here it is interesting to note the way these prices

held for a number of years, and then to see their present

strength. The above prices have been, it must be remem-

bered, warehouse figures.

Take Pittsburgh, for instance. The term "composite

steel" has been brought into use to show the bulk move-

ment of prices of finished steel products, excluding rails.

For instance, in composite steel are included bars, plates,

shapes, pipe, wire nails, sheets and tin plates. For

January, 1915, the price of composite finished steel was

1.4500 per pound.

Pittsburgh quoted sheets as follows:

—

Year High Low

18B6 2.45 2.15

1897 2.15 1.95

1898 2.55 1.80

1899 3.35 2.00

1890 3.25 2.90

1901 3.85 3.00

1902 3.10 2.75

1903 2.70 2.35

1904 2.30 2.00

1905 2.40 2.15

1910 2.40 2.15

1911 2.20 1.75

1912 2.25 1.80

1913 2.35 1.80

1914 1.95 1.80

To-day 6.00 5.00

Before stopping, go to the scrap markets. Dealers are

marking up the prices they are willing to pay for ma-
terial. That means they are going to ask more from
the melters, the steel mills and foundries. For instance,

they raise the price for No. 1 machinery scrap iron to

$33 per ton. The chances are that were a nice tonnage
of this to be offered, something better would be offered.

Dealers, were they selling, would ask $40 or more at

the consumer's yard. And yet at the beginning of 1914
the price the dealers would pay only $12 per ton, not
one-third of the present figure. Heavy melting steel is

quoted now at $18, against $8.50 in 1914.

Dealers are quoting tin this week at 76c per pound,
a price well down from the level it reached during the
war. For instance, local dealers in the month of July,
1918, named $1.25 per pound at the market value. In
1914, at the start of the year, the price was from 39c to

40c.

Many managers who follow markets and tendencies
very closely, claim that we are in the peak zone. This .

claim is not new. We have heard it for weeks, and for
months that are getting stretched out into years. It is

hard to see where lowered prices are going to come from
in the immediate future. Of course, the bolt from the
blue could accomplish it, but the bolt does not generally
fall on an empty market.

Appreciated the Letters
A LARGE manufacturing concern sent frequent and

urgent demands to a certain delinquent dealer, and,
being unable to get so much as a response, sent a repre-
sentative to wait upon him personally.

"Why haven't you paid your account, or at least writ-
ten us concerning the matter?" the representative asked.

"My dear sir," responded the delinquent smilingly,
"those collection letters from your firm are the best I

have ever seen. I have had copies made and am sending
them out to the trade, and it's wonderful the number of
old accounts I have been able to collect. I haven't paid
my bill, as I felt sure there was another letter in the
series. I have some hard customers to deal with and I

need that last letter."—Coai Trade Journal.

AS FAR as Canadian buyers are concerned, the exchange
situation continues to "sore."
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Factory or Farm?
[ERE is something that ought to make people sit down

and think seriously.

A Toronto man was coming down on the train from

Bruce county a few days ago. At one of the small stations

in the farming community there got on three men, father

and two sons, apparently of German extraction, and they

had tickets for a well-known Ontario furniture and in-

dustrial centre. The course of their conversation was

quite easy to hear, and put together, it mounted to this:

"We are going to work in the factories. We can make
from six to seven dollars a day there and work only

eight or nine hours a day. That is far more money than

we have ever made on the farm, and in far less time.

At home we have to work long hours and we do not get

such a quick and sure return. So we have left only one

hoy with his mother on the farm, and we are going to

work in the factory. When things get bad there we will

go back to the farm."
Now, what are you going to do with your "back to

the land" cry in the face of that? Back to the land is

only a slogan, and a catch-phrase. Leaving the land

and flocking to the cities is a reality and a mighty serious

one.

It's all very well to explode about such things, and
to say that the place for these people is on the land.

Forget it. What would you do yourself? If you are the

average man, you would do just exactly what those Ger-
man farmers are doing. You would put your best effort

in on the shop payroll and your farm would become sort

of a safety-first place where you could go if the worst
came to the worst.

It is well that the people should know exactly the
trend of events and of people. It requires very little

reasoning to see that, by the conditions that industry
is creating in the large industrial centres, they are jockey-
ing the whole system of production into such a corner
that some day we will wake up to find that we are a
very hungry people.

THE papers had a story a few days ago about a hired
man and a cow that were lost in 20 feet of snow near
Montreal. There's many a man in Ontario who has
brought in a shipment of Montreal stuff, and he has seen
drifts that would make a 20-foot affair look like a mere
sprinkling.

DO YOU notice how cheap the family can live in this
country since the prices of things have all been con-
trolled!

Do Fashions Change in Engineering?
T UBRICATION experts have told us for a long time

that acid ot any kind in lubricating oils was dan-
gerous and should never be tolerated. Corrosion troubles,
under certain conditions, and other disadvantages were
supposed to result from any lubricant not almost chemi-
cally free from either mineral or fatty acids.

Along came two investigators who, in a paper before
the Society of Chemical Industry, claim that this is all
wrong, and that by adding a small proportion of fatty
acids the lubricating qualities of the oil are vastly im-
proved.

The authors use the expression "germ process" to de-
scribe the oil made by using one or more fatty or other
acids with one or more mineral oils, because the world
has been taught for generations to look upon acid as the
deadliest enemy to good and safe lubrication. Had they
not used guile of some kind to cover the leopard's spots,
"peaceful penetration" had been almost impossible.

The word germ has been used in this sense since,
while the fatty acid germ is not alive in the sense that
germs are, it is very active and so, it is claimed, affects
the properties of the oil in a profound manner. Com-
pounded oils have, of course, long been known, and many
specifications call for so much mineral oil and so much

of some particular vegetable or animal oil. Formerly
all specifications and other requirements strictly limited

the amount of free acid in compounded oils to a very
small amount, and in mineral oils to none at all.

These investigators have upset all this, and instead

of vegetable or animal oils and fats, they add fatty acids

to mineral oil and eliminate the organic oil. The fatty
acid produces an oil with varying properties as desired
and it is quite possible to produce an oil which will work
well in the crank-case of forced lubrication engines with-
out emulsification.

For a good, heavy marine engine oil it has always
been considered necessary, and is so to-day, to use from
10 to 25 per cent, of a thickened or blown oil—as a rule,

thickened rape oil. This gives great viscosity, also very
good "lathering" properties to the oil. A marine engineer
must see the oil "lather" well, or it is no use.

The standard specification for marine bearing oil for
one of the semi-Government departments in Great Britain
is a compound of about 20 per cent, "of fatty oil"; but
the total fatty acid content must not exceed 1 per cent.
This department was considered most conservative, yet
germ-process-marine-engine oil is doing, and has done for
about eighteen months, the same work for which a 20 per
cent, compound oil was previously considered essential.

In the power plant and on board ship it ife quite pos-
sible that this new lubricant may effect considerable
changes.

A TEAM of donkeys sold in the States a few days ago at
$700, so don't be offended if some person calls you a
jackass.

Ask Yourself—
Am I hitched up right, or am I a round peg

in a square hole ?

Do I feel every drop of blood and every fibre
in me tugging away at my ambition, saying
"Amen" to my work?
Am I backing up my chance in life in every

possible way, or am I sliding along the lines of
least resistance?

Am I keeping myself fit to do the biggest thing
possible to me every day of my life?

Am I working along the line of my talent, or
am I getting my living by my weakness instead
of my strength ?

Am I strengthening my weak points, making
my strong points stronger, and eliminating the
things which are keeping me back, the enemies
of my success ?

Do I decide things quickly, finally, or am I
forever on the fence, fearing to make definite
decisions which I cannot reconsider?
Have I the initiative which begins things with-

out being told to; which does things without
waiting for others' instructions?

Do I dare to attempt the thing I instinctively
feel capable of doing, and I know that I ought
to do?

*

Have I the courage which dares to branch out
in an original way, dares to make mistakes that
may humiliate me if I should not happen to
succeed ?

Do I try to develop that bigger man back of
the smaller man I am, by obeying the God-urge
that ever bids me up and on to greater endeavor ?

If you can answer the above questions in the
right way, you will bring out a hundred per cent,
of your ability instead of the fifty per cent, that
the majority of young men are content to de-
velop; you will attain your ambition and be
what you long to be.

—

Success.
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MARKET
DEVELOPMENTS

Getting the Goods is the Real Problem to Face Now
Prices Keep Going Up, But They Do Not Inter-fere With the

Volume of Business—Scrap Prices Are All Marked Up This Week

THE question has been asked many times lately:

When are prices going to break? A study of the

steel, iron and machinery markets week after week

would lead to the conclusion that such a happening is

not seriously considered now. The problem is not a

matter of price. It is a question of securing the material

to fill the demand. This week prices for cast iron scrap

were moved up to $33 per ton, and the chances are that

a good tonnage would bring considerably over that mark.

At the beginning of 1914 that same metal was being

bought by dealers at $12 per ton. At that time bar iron

was selling from Toronto warehouses at 2 cents per

pound, while to-day the same places are quoting 5.50

per pound. Machinery dealers have ceased to be par-

ticularly interested by announcements of ten per cent,

increases, and there are machines on which these in-

creases will make a difference of a thousand dollars quite

readily.

The march of prices has not put a peg into the volume

of business that is offering. Inquiries are good, orders

the same, and there is no trouble about collections.

The Leaside munition plant, the last in this district

to survive in any shape, went out during last week t».

Toronto scrap dealers. They disposed of some of the

machines, but at least 50 or 60 per cent, will be scrapped.

There is talk of some of the steel mills starting in

to buy scrap on a fairly large scale now. In such a case

they will have to compete with the American price for

heavy melting steel. Some of them have been out of
the scrap market in the hope that prices would ease off.

However, they can hold out no more, and it looks as

though they would have to buy and increase their costs.

Several of the large houses in this district stated this

week that they could see nothing in the situation at

present that hinted at any slowing up of industrial develop-

ment. The demand was increasing rather than decreas-

ing.

MONTREAL PORT GETTING IN
SHAPE FOR COMING OF SPRING

SpecUl to CANADIAN MACHINERY.

MONTREAL, Que., March 11.—There
appears to be every indication that

business in general is gradually getting

back into its normal state of activity.

Labor troubles are not affecting produc-
tion as it did during the past six months,
and the coming of spring may mark a

beneficial development throughout the

country. The storm and heavy snowfall

of the past few days has seriously in-

terfered with railroad operations, and
transportation has been delayed in conse-

quence. Preliminary preparations are
being made for resuming marine activi-

ties at the port here, but nothing defi-

nite can be said as to the date of the

opening of navigation. The ice on the

river is quite thick this year, and even
with the aid of the two Government ice-

breakers, the clearing of the river will

entail no small amount of work.
Canadian shippers of goods to the

United States will likely have to content
themselves *ith the ruling of the rail-

ways in their regulations regarding pre-

payment charges. The Board of Railway
Commissioners has decided not to inter-

fere with the action of the railways, so

that, for the time b<?ing, charges on

goods shipped to the United States will

be collected at destination. The board
has likewise given an important decision

regarding the application of shippers for

the adoption of the average demurrage
system as operated in the States. The
board has decided to continue the demur-
rage rates as now effective.

Steel Demand Increases

The change in the American railway
policy has already resulted in a refitting

programme that was expected to de-

velop in consequence of the Government
relinquishing control. This has not been
confined to the States, as Canadian roads
during the past week or two have been
heavy purchasers of railway equipment.
The total business for Canadian roads
runs well up to $50,000,000. Canadian
steel mill.s are very active at the present

time and the demand for every class of

material continues heavy.
The new steel mill of the Dominion

Steel Corporation is now an active pro-

ducer of plate, so that less dependence
will be placed on the American mills for

Canadian requirements of heavy plate.

There is a fseling that, with the success-

ful operation of the Dominion plate milF

the producers in the States will be more
considerate in the delivery of this class

of material to Canadian consumers-
There is still a marked scarcity of sheets

and early supplies are generally obtain-

ed on the premium basis. Little ware-
housing of sheets is yet possible. The
same condition virtually obtains in tubes

and the recent advances reflects the-

strong character of the current market.

Sheets are now quoted at 8% cents for

both 10 and 28-gauge, this price repre-

senting an advance of $5 per ton over
that of a week ago. Canada dull plates

are now $9 per hundred. Nominal quo-

tations are again given here on Premier

galvanized sheets, the prices being 10%
cents and 11 cents for 28-gauge, and

10% oz. respectively. Plates are up-

a<rain and the local quotataions are 7%
cents for sizes up to 3-16 inch and 6VS

cents for % inch and upwards. An ad-

vance approximating 8 per cent, has been

placed on several sizes of boiler tubes.

Changes will be noted in the selected list.

Metals Firm on Steady Demand

The movement of the non-ferrous

metals is steady but the volume of busi-

ness is comparatively light. Railroad

buying is expected in the near future.

Copper demand is not active and a
slightly weaker tendency is apparent.
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Interest is still displayed in the tin

situation but buying is only on the basis

of urgent requirements. The market is

a little easier at 76 cents per pound.

Spelter is also lower, the quotation of

12 cents being a drop of % cent per

pound. Other metals are firm and un-

changed.

Machine Tool Outlook Improving

While the present volume of business

cannot be said to have shown any mark-
ed improvement over past weeks, the out-

look for the spring months is of a prom-
ising character as most dealers are, an-

ticipating extensive buying on the part

of many industrial interests. The rail-

ways are expected to be in the market
for considerable quantities of machinery
to augment equipment that has been
overworked during the post-war period.

There has been a good general demand
for machinery of every description and
the movement of supplies has compared
favorably with similar periods in former
pre-war years. The upward climb of

prices still features the market and the

buyer of tools is frequently surprised

when a repeat order goes through at the

l)revious figure. The volume of used
tools that are being disposed of marks
the evident inability to secure new ma-
chines, and this is accountable, partly,

l)y the high cost to the buyer of Ameri-
can machinery.

Scrap Looks Better

While dealers cannot report an actual

improvement in trade, they are never-

theless looking forward for better buy-
ing before the month is out. This is the

general impression of some of the dealers

here as a result of the increased activity

that is developing in all lines of industry.

The demand for machine cast iron can-

not be adequately supplied and almost
any price can be obtained for this ma-
terial. "The market is almost without
a price and that quoted is as good as

any." This remark by a dealer signifies

the character of prevailing conditions,

fhe iron and steel market is more active

than the non-ferrous scraps. Prices are

unchanged and nominal.

POINTS IN WEEK'S
MARKETING NOTES

ONLY LIMIT NOW
IS TOOL SUPPLY

Demand is Good, But Securing of the
Goods is Another Mattier—Scrap

Metals Are Up.

TORONTO.—One dealer, sizing up the
situation, brought out something that
gives a pretty fair index to trade condi-
tions in the machine tool line. HLs point
was, "The way business is going just
now makes it almost impossible to train

salesmen for machine tool lines. About
six to ten years ago we had to get out
and hustle for buisiness. A prospvect was
something and the sig^ned orders was
another. But it is all different now. AU
that is necessary is that the .salesman
be able to tell the prospect that he
knows where he can get a machine for
him."

It is a fact that the; shortage of ma-
chinery and the s.u.'*tai.ned demand have

Increases were marked up all

through the scrap metal prices this
week. The difference between old
and new prices is particularly mark-
ed in the iron and steel prices.

It is likely thai some of the steel

mills will be coming into the market
more than for some time past, and
the chances are that they will have
to pay a pretty stiff price for their

supplies of heavy melting steel.

The base prices on iron and steel

bars, which covers a large variety of
material, have been raised in To-
ronto to 5.50, a high mark for some
time.

Dealers, speaking of the high
levels of steel, now predict further
increases, claiming that they cannot
see where a drop can come in the
present condition of the market.

Machine tool trade states that it

can see no let-up in the demand for
equipment, the big problem being in

securing the goods to meet the de-
mand.

New York depends largely on the
railroads now to come in and keep
up the demand for machine tools in

a large way.

The last of the Leaside munition
plant went to Toronto scrap dealers

—at least the great bulk of it did.

Some of the machines have been dis-

posed of, but fifty or sixty per cent,

will be scrapped.

helped to bring business to a peculiar

basis in this country.

Dealers, at the same time, generally
recognize that these are abnormal con-

ditions, and they are not altering their

sales policies to any extent. They re-

alize that they have to keep before the
trade, for the timf! will undoubtedly
come sooner or later when they will find

it necessary to get out and chase busi-

ness as they had had to do in the past.

The question was asked of several of

the machine tool dealers in Toronto this

week if they couid see anything in

sight that would indicate a holding-up

of the demand for machine tools, or for

the other lines they were handling. In

every case the answer was the same,
and that wa,s that the only thing that

was holding up trade was their inability

to get the goods to meet the demand.
A few more notices have come through

during the week, regarding the process

of machine tools. These are accepted

as a matter of faot now, although a ten

per cent, boost on top of some of the

machines that run into some thousands
of dollars means money.
The machinery in the old Leaside mu-

nition plant, the property of the U. S.

Government, went under the hammer a
few days ago. Most of it was taken in
by Fnankel Bros., and, according to a
statement by that firm, a good bit of
it will go for scrap metal. There is a
decided scarcity for anything that has
any weight of cast iron.

Many Prices Advanced

The steel trade marked up a good
many items this week. The base price
on iron and steel bars is now at $5.50
at practically all the jobbers in this dis-
trict. There has been for some time a
change in effect for the selling of cold
rolled shafting. The old list that has
been worked on for some time was pre-
pared in pre-war days, and was not at
all reiwesentative of conditions now. It
made the dealers and mills take the
position of raising the figure they would
have to add to the list all the time. This
really became a top-heavy way of doing
business, and it was a rather compli-
cated affair. The plan employed at
present by dealers here is to put $6.25
per pound base. For lots ol less than
1,800 pounds there is an extra of 35
cents, making $6.60. The base size Is

2% in. to 3 in. Anything outside of
that scope comes as an extra for size.
There is a fairly good tonnage moving

in certain lines. As a general thing,
though, considerable of the material that
is coming in now has been bought at
quite a premium in order to secure de-
livery. The firnxs receiving this are
not anxious to take it into stock, hence
the movement is quick, in and out again,
and as a result the warehouses are as
bare as ever, although certatn of the
manufacturers may be better off—but at
a price.

When wifll prices cease to rise? Here
re the answer of one Toronto steel man:
"We look for still higher prices." It is
a fact that some of the Canadian steel
mills wtill have to purchase scrap be-
fore very long. Sohie of them have held
out for quite a while, hoping that prices
would sag in the meantime, and in this
way they would not have to increase
their selling prices. It begins to look as
though, were they to come into the mar-
ket now, they will have to meet the
U. S. prices, and it must be remembered
that exchange is quite an inducement
to sell into the AmeTican market just at
this time.

Small Tools Are Busy
There is a nice line of business in

small tools and supplies generally.
Prices, since the last aidvances, remain
firm. Same fairly heavy buying was
done in the last week or so, as buyers
who watched market reports closely
knew that price changes were coming.
One dealer had quotations in with a con-
cern that does not take kindly to price
changes after a bid is in. He had put
in his price on the oM figures, and
learned shortly after that prices were
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going to move. He took a chance on

securing the business and placed the

oHer to get the price. He was awarded

the business as he expected, and was

in this way able to fill it and still have

his margin of profit.

GeiKral Advance in Scrap

All classes of scrap iron and brass

and coppers went up in the scrap mar-

ket this week. There is nothing to show

any improvement in the cast iron or

stove plate situation. In fact there is

a greater demand than previously for

iron and steel. The steel mills in some

cases are in the market again, and they

buy in large tonnage. The caU for ma-

terial for the steel milk has been some-

what hung up lately in the hope that the

peak of prices might be passing. The

result is that when they do come in

now they wUl find that they will have

to face a market that is fairly well de-

pleted. Heavy melting steel is hard to

obtain and any holders that may have

some in stock, if there is a stronger de-

mand for it, may ask their own good

price and be fairty certain thait they will

get it. The breaking down of the last

of the munition plants is sending a cer-

tain tonnage of scrap to the yards, but

many of the machines that are scrap-

ped are of the lighter variety, so that

the total is not very much.

KAILROADS LOOKED UPON AS THE
BEST PROSPECTS IN U.S. TOOL TRADE

NEW YORK, March 11.—Although

inquiri^ for machine tools have

fallen off in the East, and to some ex-

tent in other sections of the country, a

good volume of business is still being

done in certain lines. Railroad business

is looming up as an important factor.

This week the American Car & Foundry

Co. is placing large orders for all of its

plants against a list issued two or three

months ago. The New York, New
Haven & Hartford Railroad, which has

inquired for 21 engine lathes and 14

radial drills, is expected to close very

soon for this equipment. The Pennsyl-

vania Railroad, which has received a

great many quotations in the past (two

or three monthis for estimating purposes,

may close soon on a quantity of tools

for its shops at Trenton, N.J. The rail-

roads are sure to buy large numbers of

locomotives and cars and the makers

of such equipment, together with those

who make parts and accessories, will

before the end of the year be rushed

witli work. It goes without saying that

many of them will need to renew their

machine tools. Deliveries on tools are

so far ejctended that some of the roads

have come into the market to see what
can be procured in used tools that will

satisfy urgent needs. Makers of the

special railroad tcols, such as axle

lathes, journal trueing lathes, car wheel

and driving wheel lathes, car wheel bor-

ers, hydraulic wheel presses, etc., are

rushed with other work and there is

doubt as to hww soon the needs of the

railroads for this class of special equip-

ment can be filled if the demand should

develop into large proportion*.

A large buyer of the past week is the

Federal Shipbuilding Co., Kearney, N.J.,

which is now equipping some of ita

shops which were built during the war,

but not completed, equipped at that

time. Mo4<t of its p\irctia8e8 are large

tools, orders having been placed for a

16-ft. i>laner costing about $80,000 and

an 80-rn. lathe.

There is a good demand from Canada
for second-hand tools and quite a num-
ber of sales have been made for ship-

ments to Tour side of the border. Orders

for used tools are coming in at a good

rate, the long-deferred deliveries of new

tools forcing manufacturers to satisfy

their requirements, when urgent, by tak-

ing whatever can be had the quickest.

The Columbia Graphophone Co.,

Bridgeport, Conn., has placed more

orders for its Toronto and Baltimore

plants. This, it is believed, about com-

pletes its buying, Which has been of

large proiportions.

The Chapman Valve Mfg. Co., Indian

Orchard, Mass., is in the market for

considerable new equipment.

The American Brass Co. has pur-

chased eighteen small cranes from the

Pawling & Harni-schfeger Co., Mil-

waukee, Wis.

equivalent to .$26.10, Buffalo, or $29, de-

livered, Pittsburgh. Cars are more
plentiful.

PITTSBURGH.—After some activity

caused by a large interest buying a good

quantity of heavy melting steel, the mar-

ket has settled down to dullness again.

This has extended to the foundry grades,

and a slight drop in price !s apparent

ovtr the whole range
CLEVEL.'\Nr).—"'he marktt is weak,

u slight reduction having occurred in

many grades. Heavy melting -s now at

$25.50 to $26. O: ; steel raii.^ anri drop

forge flashings have dropped SI 50 and

75 centJ. Snow melting ste^l hns been

Lou-ht in the valley at S27.

CHICAGO.—The market reveals a

little better sentiment, although prices

are still slightly on the decline. The
labor situation is bad, and some rail-

road lists have had to be withdrawn on

account of it being impossible to get men
t3 load the cars.

ST. LOUIS.—Trading is light and the

market is weak, but there has been no'

drop in prices. Mills and foundries are

running to capacity, and this feature

tends to improve the situation.

U.S. SCRAP METAL

The pig iron market is somewhat un-

settied, some districts reporting good
sales, whOe others are dull. Following
are reports from various U. S. points:

PHILADELPHIA.—There have been
some good-sized tonnages of heavy melt-

ing and steel scrap during the week. A
Pittsburgh interest bought 20,000 tons

heavy melting steel at $29, delivered,

while other sales varied from $26.50 to

$25 delivered. Wrought iron pipe is at

$25.50, delivered. Stove plate has
brought $33, delivered.

BOSTON.—The car situation is pre-

venting much business being done from
New England points, and some of the

roads which are still accepting ship-

ments are unable to give deliveries. A
small lot of cast scrap was sold at $47,

delivered, and a few hundred tons of
heavy melting steel at $43.40 shipping
point.

NEW YORK.—The market is dull, and
prices are inclined to drop, stocks being
plentiful. Consumers are receiving de-

layed shipments as the railway situation

has improved during the last week.

BUFFALO.—Some heavy sales have
been made of heavy melting steel for
delivery to Pittsburgh, the price being

PIG IRON TRADE

Although there has been good buying

in some quarters, the general tone of the

market has been quiet. New England
melters are facing a serious situation by
reason of the continued embargo on

iron. Following are reports from vari-

ous centres:

CHICAGO. — Although there is a

period of quietness just now, a further

large buying movement is expected to

materialize before long. 1.75 to 2.25

silicon foundry iron is now quoted $43

furnace, last half delivery.

PHILADELPHIA.—There has been an

active buying week in this district, the

price being $43 to $44 Eastern Pennsyl-
vania furnace for 1.75 to 2.25 silicon and
$44.25 to $45 for 2.25 to 2.75 silicon.

Bessemer has been sold for export to

Italy at $45 Eastern Pennsylvania fur-

nace.

PITTSBURGH.—There has been a

good quantity of basic iron sold at $41.50

valley furnace basis, for March and
April delivery. The $43 price does not

seem to be sustained, though some
prompt iron was sold at this price fur-

nace.

CLEVELAND.—Basic is in strong de-

mand, and is firm in price. $43 furnace

seems to be the minimum. Foundry
iron is $42 to $43 furnace for 1.75 to

2.25 silicon, for last half, but iron for

prompt shipments is quoted at $45 fur-

nace, and very little available.

BOSTON.—The embargo on iron

entering New England points is still in

force, with the result that resale iron is

reaching high figures. 2.25 to 2.75 sili-

con has sold at $60 on this basis. Iron

for last half is quoted for No. 2 X at
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BECKER
Belt Driven Millers

The Machine that gives the Smooth Finisj^

Stringent shortage of labor during the war put a

premium on machinery of superior productive

ability. Never was the capacity and value of

Becker Millers better emphasized than during that

period. And Becker Millers will always continue

to demonstrate their ability to return maximum
production for minimum expenditure of manual
effort.

Send us blue prints of your work and
other data and we will submit esti-

mates on Becker production. Adopt
this "safety-first" course; it may mean
added profits to you.

The A. R. Williams Machinery Co.
LIMITED, TORONTO

Acid Electric

STEEL CASTINGS
Acid Electric Steel Castings show

superior ability to resist wear and

crystallization. They are smooth in

texture, free from Blow Holes, and

machine perfectly. We specialize in

Railroad and Other High Grade

Castings

up to 15 tons, any specification. Elec-

tric Steel Castings COST NO MORE
than ordinary Steel Castings.

friu— an AppHcmtfn—frttnpt DtUpmrima

The Thos. Davidson Mfg.
Co.y Limited

S«mI Tmmn^rt DtrWcn. LmMim Canal

Head Offics: 187 DelitI* St. MONTREAL
. VWtM-U 14

p>

The Test of Worth
Is Service

P.H. and Imperial Files
by exceptional service
have become the stand-
ard machine shop files

of Canada. EflSciency
in practice and economy
in use are the two main
factors of their success.

"They Cut Faster and
Wear Longer"

Always specify them on
your file requisitions.

Your jobber has them.

Ingersoll FileCompanyLimited
John Morrow Scr«w & Nut Co..Limited

Sole Distributors

Ingersoll, Ontario

«APER&U

// intereated tear out thit page and place with lettere to be answered
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|49 delivered, or ?46.25 Eastern Penn-

sylvania furnace.

NEW YORK.—There has been an

awakening of the market following the

quiet of last week. Prices retain the

same level, |43 for 1.75 to 2.25 silicon

Eastern Pennsylvania furnace. Most of

the iron was for early or spot delivery,

and a good deal of the buying was by

idters who find they have under-

estimated requirements.

BUFFALO.—Although most makers

are supposed to have sold their product

for the rest of the year, a fair tonnage

of iron was sold during the week. The

sales were on a basis of $45 for No. 2

foundry, with $46.25 and $48 for the next

two grades. Canadian Steel Foundries

of Hamilton are in the market for 10,000

tons basic, the last .sale of this grade be-

ing at $44.

ST. LOUIS.—There is not very much
enquiry, and furnaces are accumulating

some iron in their yards, due chiefly to

the car shortage. No. 2 Southern iron

is quoted from $40 to $43 for 1.75 to 2.25

silicon.

BIRMINGHAM.—The selling market

is quiet, and furnaces are trying to get

production and delivery on a better

basis. Illness among the workmen and

the car shortage is causing great trou-

ble.

MUST CONSERVE OUR NATIONAL
RESOURCES IS WARNING GIVEN

IN
his presidential address to the

Canadian Mining Institute at the

opening of their twenty-second an-

nual meeting in Toronto on March 8, D.

H. McDougall sounded a note of warn-

ing and made a plea for the conserva-

tion of our natural wealth. While Can-

ada has [great natural resources, she has

none to wasrte, amd the former idea of

the inoxhaustible nature of our minerals,

timber and coai must be modified in the

light of our ever-iiiereasing population.

It was accordingly necessiary to take

dtock of available resources and "cut

tlte cloth accordingly."

The speaker pointed out the situation

in Canada with regand to the three basic

sources of wealth and industry, coal,

iron and wood. Our coal deposits do not

include anthracite, except in small

<|uantities, and although we have large

quantities of excellent bituminous coal

In the Maritime and Pacific Provinces,

the central (portion of Canada is almost

totally dependent upon the United

States for its coal supply.

The iron ore situation in Canada was
unsatisfactory from many (points of

iew. They were, in many cases, of low

iron content and unsuitable for reduction

by present methods. Their future will

tiius, in large measure, <lepend upon the

•dvancement of science. Our timber re-

sources were rapidly vanishing and Can-

ada's position in this respect was indeed

alarming, but as an offset to this, Mr.

McDougall emphasized Canada's advant-

nge in having control of the world's sup-

ply of nickel, cobalt and asbestos.

When the convention opened the Hon.
Harry Mills, Ontario Minister of Mines,

welcomed the institute on behalf of the

province, while Mayor Church extended

similar courtesies on behalf of the city

of Toronto. Thomas W. Gibson, Deputy
Minister, presented a summary of the

mineral production in Ontario for 1919,

which exceeded that for 1913 by $4,349,-

802. R. E. Hore, consulting geologist,

urged greater Governmental publicity as

to the exact conditions and prospects in

mining in Ontario.

The aftenrnoon session Monday was

D. H. McDOUGALL,
President C.M.I.

given over to a number of technical

papers, together with a report by Dr.

Goodwin on the activities of the educa-

tional committee. W. H. Collins gave

an interesting paper on the iron ranges

of the Michipicoten district in Ontario.

The Helen mine has been the largest

producer in Ontario, having been worked
since 1919, but it is now exhausted.

Steps are being taken to develop the

adjoining property, which contains, at a
conservative estimate, 100,000,000 tons

of ore. The mining and treatment are

no longer in the experimental stage,

since the Magpie mine has been in op-

eration since 1913 and valuable experi-

ence been gained. Siderite ore consists

of carbonates of iron, calcium, magnesi-
um and manganese and calcination; by
driving off the carbon dioxide gas raises

the iron content from 35 to about 55 per
cent. Other sidei-ite deposits, while of

no economic importance at the present
time, will prove valuable later on.

The iron formation is of much interest

geologically, and the geologist is able to

give valuable aid to the prospector and
miner.

Major Percy Barbour, of New York,
gave an address on "What the Mining
Engineer Did in the U. S. During 1919,"

and stated that his work had apparently
little to do with the strictly engineering
side of mining, but was connected with
various other aspects of the industry.

The speaker dealt with the licensing of

engineers in the United States, and with
other points of contact between the Gov-
ernment and the engineer. He also spoke
of the labor difficulties under which the
engineer was laboring.

One ins.tance cited by Major Barbour
was that of the Miami Copper Company,
who were under the necessity of cutting

wages or curtailing hours of work, and
by the expedient of calling in the shift

bosses the matter was satisfactorily ex-
plained to the men and carried through.

M. E. Wilson read a paper on Moly-
bdenite in the Ottawa Valley, and the

papei-, together with the lantern slides,

gave a wealth of information concerning
this mineral.

At the evening session on Monday the
members were shown lantern slides,

showing the mining and smelting opera-
tions of the International Nickel Com-
pany of Canada, and moving pictures of

underground operations at the Cobalt
silver fields and of the operations at the
Alfred peat bog.

The convention continued during Tues-
day and Wednesiday, and trips were ar-

ranged to the Port Colbome refineiry of

the International Nickel Company of

Canada and to the Toronto plant of the
Goodyear Tire and Rubber Company.

Other papers read during the conven-
tion were:

"Coal Mining Industry in the Province
of Alberta," by J. T. Sterling; "Fuel
Problems of Western Canada," by W. J.

Dick; "Coal Supply of Canada," by F.

W. Gray; "Lignite in Saskatchewan," by
A. McLean; "Briquetting Industry," by
E. Stansfield.

"Future Prospects, for Oil and Gas
Production in Ontario," by M. Y. Wil-
liams; "Natural Gas in Ontario," by E.
S. Setlin; "Oil Possibilities in Western
Canada," by D. B. Dowling; "Oil Prob-
lems in Canada," by T. O. Bosworth.

Discussion on Institute's Prospecting
Scheme, following an address by J. A.
Campbell, M.P., on "Attitude of Can-
adian Governments toward Mining De-
velopment".; "Britannia Mines, British

Columbia," by S. J. Schofield; "Progress
Notes on the Investigation of the Quebec
Asbestos Deposits," by R. Harvie and
E. Poitevin; "Asbestos Mining," by J.

G. Ross.

Discussion on nickel coinage: "Lost
Placers of Ontario," by A. P. Coleman;
"Recent Developments in Mining in

Northern Ontario,"' by J. G. McMillan;
"Geology of Silver Isilet and Vicinity,",

by T. L. Tanton; "The Nipissing Mine,"
by H. Park; "Minerals of Eastern Onr
tario," by J. W. Evans.
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THE GEOMETRIC WAY
Where quantity and exactness have to be considered, the

Geometric Threading Machine is just the way that suits.

These machines have been tested and proved over and
over again on speed, accuracy and endurance.

Geometric Threading Machines are employed on a large

class of small threaded parts that cannot be produced
economically on the ordinary screw machine.

Made in three sizes—to cut Ys to V^ inch, 14 to % inch, and
% to 11/2 inch diameter threads. The carriage is mounted on

slides and on the largest size machine
is moved back and forth by rack and
pinion, and in the smaller sizes by
hand.

Spindle speed changes readily made,
adapting the machine to the diameter
and material of the work. An adjust-
able stop assures accurate length of
thread, and automatically opens the
die head, permitting of drawing the
work straight back.

A line from you brings full

details regarding this ma-
chine. Tell us your thread-
ing requirements — let u«
recommend the proper
Geometric Collapsing Tap
or Self-opening Die.

THE CEONETRIC TOOL CONRMIY
MEW HAVEN CONNECTICUT

Canadian Agents:

Williams & Wilson, Ltd., Montreal. The A. R. Williams Machinery Co., Ltd., Toronto, Winnipeg,
St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba, Saskatchewan, Alberta.

// interested tear out this page and place with letters to be answered
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and fini&hed material entering

into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% .... 50 00

IRON AND STEEL
Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron 11 00
Tire steel 5 75

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00
40
00
00

Chequered floor plate, 3-16 in 9

Chequered floor plate, % in 9
Staybolt iron 9

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00
Tank plates, Pittsburgh 4 00
Structural shapes, Pittsburgh ... 3 00
Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 82
Structural shapes & 72
Plates 3^
Small shapes under S' 8 62

FREIGHT RATES
Per 100 Pounds.
CL. L.C.L.

Pittsfcurgh to Following Points
Montreal 33 45
St. John, N.B 41% 65
Halifax 49 64%
Toronto 27 89
Guelph 27 89
London 27 89
Windhor 27 89
Winnipeg 89H 186

METALS
GroM.

Ifontnal
I.ake copper f25 00
Electro copper 24 50
Castings, copper 24 00
Tin 77 00
Spelter 12 50
Lead 12 00
Antimony 14 50
Aluminum 34 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25
Plates, % up 6 50

Price List No. 38

WROUGHT PIPES
SUndard Buttwdd

% in I 6 00
^4 In 4 68
% in 4 98
H in e 21
* in 7 82

1 in. 11 6«
H4 in- 15 64
IH in 18 70
t in. 25 16
?H in 40 87
8 in. S2 79

Toronto

$24 00
24 00
24 00
76 00
12 00
12 00
14 00
35 00

7 25
6 50

8 00
6 81
6 81
7 78
9 96
14 71
19 90
28 76
82 01

61 19
66 94

3% in 67 16

4 in 79 67

Standard Lapweld
2 in 38 81

2V4 in 42 12
3 in 65 08
3H in 69 00
4

4V4 in.

5

6

7

8L
8
9
lOL
10

in 81 76
93
08

84 18

99 74

36 34
62 36
68 47
86 94
103 00

in.

in.

in.

in.

in.

in.

in.

in.

40
88
93
22
66
46
17

1 18
1 37
1 78
2 32
2 44
2 81
3 36
3 12
4 02

Terms 2% 30 days, approved credit.

Freight equalized on Chatham, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.

Prices—Ontario, Quel>ec and Maritime
Provinces

WROUGHT NIPPLES
4' and under, 60%.
i%' and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4' and under, 40%,
4%" and larger, 20%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100
Montreal

Copper, light

Copper, crucible
Copper, heavy
Copper wire
No. 1 machine composi-

tion

New brass cuttings . . . .

Red brass cuttings
Yellow brass turnings. .

Light brass
Medium brass
Scrap zinc
Heavy lead
Tea lead
Aluminum

Heavy melting steel . . .

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine cast iron

.

Pipe, viTOUght
Car wheels
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

$15 GO
18 00
18 00
18 00

16 00
11

14

00
00

8 50
6 50
8 00

Pounds.
Toronto

$14 00
18 00
18 00
18 09

17 00
11 75
15 75
9 50

00
75

8 50
7 00
4 50

19 00
Per Ton

18 00
15 50
22 00
18 00
25 00
32 00
12 00
22 00
.22 00
11 00
25 00
12 00

6 00
75
00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carnage bolts, %* and less 15
Carriage bolts, 7-16 and up Net
Coach and lag screws 30
Stove bolts 60
Wrought washers 50
Elevator bolts 5
Machine bolts, 7-16 and over 10
Machine bolts, %" and less 20
Blank bolts 26
Bolt ends

\ jo
Machine screws, fl. and rd. hd.,

steel 27%
Mach.tie screws, o. and fll. hd., steel 10

Machine screws, fl. and rd. lid.,

brass net
Machine screws, o. and fil. hd.,

brass net

Nuts, square blank add $1.50

Nuts, square, tapped add 1 75

Nuts, hex., blank add 176
Nuts, hex., tapped add 2 00

Copper rivets and burrs, list less 16

Burrs only, list plus 25
Iron rivets and burrs 40 and t

Boiler rivets, base %" and larger $8 50
Structural rivets, as above 8 40

Wood screws, 0. & R., bright 76
Wood screws, flat, bright 77%
Wood screws, flat, brass 56
Wood screws, 0. & R., brass 65%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze .... 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 40
Sq. and Hex. Head Cap Screws ... 35
Rd. and Fil. Head Cap Screws . . 5

Flat But. Hd. Cap Screws 10
Fin. and Semi-fin. nuts up to 1 in. 35
Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 26
Fin. and S6mi.fin. nuts over 1%

in., up to 2 in 10
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 30
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails |5 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
nrillinc: cablps. Manila 89
Plumbers' oakum, per lb 10%
Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 86
Pure Manila rope 82
British Manila rope 26
New Zealand hemp 26
Transmission rope, Manila 43
Cotton rope, %-in. and up 89

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto «(
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Announcing the New

No. 3 Ryerson-Conradson High Power
Universal Milling Machine

In Stock for Immediate Shipment

In designing this machine we not only aimed to meet, but also to antici-

pate modern milling requirements. Our main object was to provide a
tool with great power, rigidity, convenience of operation and adapted
to light and heavy manufacturing and jobbing work.

The most striking feature in the design of this machine lies in the ap-

plication of the helical drive. We have overcome the inability to

secure a sufficient range of speeds when using helical drive gearing, and
can secure 12 spindle speeds ranging from 17 to 290 R.P.M. in prac-

tical geometrical progression.

'J'hc new Bulletin 5015-E gives complete information.

ESTABLISHED 1842 INCORPORATED 1888

Joseph T. Ryerson &. Son
CHICAGO, ILL., U.S.A.

MACHINERY
Canadian Rmpremantativet:

Garlock-Walker Machinery Co., Ltd.
MONTREAL 32-34 Front Street, TORONTO WINNIPEG

// interested tear out this page and pMce with letters to be answered



CANADIAN MACHINERY Volume XXIII

MISCELLANEOUS
Solder, strictly ? 40

Solder, {guaranteed 39
Babbitt metals 18 to 70

Soldering coppers, lb 58

Lead wool, per lb 14

Putty, 100-lb. drums 6 75

White lead, pure, cwt. 17 80 ,

R«i dry lead, 100-lb. kegrs, per
cwt 16 50

Glue. English 35
Tarred slater's paper, roll 1 30

Gasoline, per gal., bulk 33
Benzine, per gal., bulk 32

Pure turpentine, single bbls., gal. 1 60
Linseed oil, raw, single bbls 2 90

Linseed oil, boiled, single bbls... 2 92
Plaster Patis, per bbl 4 50
Sandpaper, B. & A List plus 43

Emery cloth List plus ST'A

Sal Soda 03%
Sulphur, rolls 05
Sulphur, commercial 04%
Rosin "D," per lb 07
Boiin "G," per H) 08
Borar crystal and irntn^ai' 1^
Wood alcohol, per gallon 2 00
Whiting, plain, per 100 lbs 2 60

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20
Standard drills, all sizes . .- 32%
S-fluted drills, plus 10
Jobbers' and letter sizes 32i%
Bit stock 40
Ratchet drills 16
S.S. drills for wood 40
Wood boring brace drills 26
Electricians' bits 30
Sockets '. oo
Sleeves 60
Taper pin reamers 25 off

Drills and countersinks net
Bridge reamers 60
Centre reamers 10
C%ucking reamers net
Hand reamers 10
High speed drills, list plus 20 to 40
Can. high speed cutters, net to plus 10
American plus 40

COLD ROLLED SHAFTING
At warehouse 6.25 base

IRON PIPE FITTINGS
Malleable fittings, dass A, 20% on

list; class B and C, net list Cast iron
fittings, 15% off list. Malleable bush-
ings, 25 and 7%% ; cast bushings, 26%

;

unions, 46%; plugs, 20% off list Net
prices malleable fittings; class B black,
84%c H).; class C black, 15%c lb.; gal-
vanized, class B, 34c lb.; class C, 24%c
lb. F.O.B. Toronto.

SHEETS
Montreal Toronto

$ 8 50 $ 8 50Sheets, black, no. 28
Sheets, black. No. 10... 8 50 9 00
Canada plates, doll, 62

sheets 8 50 10 00
Can. plates, all bright.. 8 60 9 00
Apollo brand, 10% oe.
galvanized

Queen's Head, 28 B.W.G. 11 00
Flenr-de-Lis, 28 B.W.G. 10 50
Gorbal's Best, No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S... 11 50 9 50
Premier, 10% oz 11 00 9 90
Zinc sheets 16 60 20 00

PROOF COIL CHAIN
(WarcbooM Prtec)

B
% ta., $13.00; 6-16. Jll.OO; % in.,

$10.00; 7-16 in., $9.80; % in., $9.76; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;
Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B^.
% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;
7-16 in., $9.80; % in., $9.75; % in., $9.50;
% in., $9.30.

Prices per 100 lbs.

FILES AND RASPS
Per Cent.

^Globe 50

Vulcan 60
P.H. and Imperial 50
Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50

McClelland, Globe 50
Delta Files 20

Disston 40
Whitman & Barnes 60
Great Western-American 60
Kearney & Foot, Arcade 60

BOILER TUBES.
Size. Seamlesi Lapwelded

1 in $27 OO $
114 in 29 50

1% in 31 50 28 00

1% in 31 50 30 00

2 in 30 00 28 75

2% in 35 00 29 00
2i% in 42 00 35 75

3 in 50 00 45 75

3% in 46 00
3% in 63 00 49 00
4 in 85 00 62 50

Above prices advanced 5%.
Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
• Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 40

Black oil, per gal 15
Cylinder oil. Capital 58
Cylinder oil. Acme 46
Standard cutting compound, per Ib.O 06
Lard oil, per gal $2 60
Union thread cutting oil. antiseptic 88
Acme cutting oil, antiseptic 87)%
Imperial quenching oil 89%
Petroleum fuel oil, bbls. net 8
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75
Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00
Lufkin Metallic, 603, 50 ft 2 00
Admiral Steel Tape, 50 ft 2 75
Admiral Steel Tape, 100 ft 4 45
Major Jun. Steel Tape, 60 ft 3 60
Rival Steel Tape, 50 ft 2 75
Rival Steel Tape, 100 ft 4 45
Reliable Jun. Steel Tape. 60 ft... 8 60

PLATING SUPPLIES
Polishing wheels, felt $4 60
Polishing wheels, bull-neck 2 00
Emery in kegs, Turkish 09
Pumice, ground 06
Emery glue 30
Tripoli composition 09
Crocus composition 12
Emery composition 10
Rouge, silver 60
Rouge, powder, nickel 45

Prices per lb.

AR-nFICIAL CORUNDUM
Grits, 6 to 70 inclnsive 08%
Grits, 80 and finer 6

BRASS—Warehouse Price
Brass rods, base % in. to ) in. rod 84

Brass sheets, 24 gauge and heavier,,
base $0 4X

Brass tubing, seamless 4<
Copper tubing, seamless 4^

WASTE
XXX Extra... 191% Atlas 17
Peerless 19 X Empire . . . 15%
Grand 18 Ideal 1«
Superior 18 X Press 14
X L C R ....17

Colored
Lion 15 Popular 12
Standard 13% Keen 10%
No. 1 13%

Wool Packing
..25 Anvil 1&
..20 Anchor U

Arrow ....

Axle

Washed Wipers
Select White. 11 Dark colored. 0>
Mixed colored. 10

This list subject to trade discount fo«

quantity.

RUBBER BELTING
Standard... 10% Best grades .. . 16%

ANODES
Nickel 68 to .6&
Copper 38 to .4&

Tin 70 to .70
Zinc 18 to .1&

Prices per lb.

COPPER PRODUCTS
Montraal Ttronu

Bars, % to 2 in $42 50 $43 00
Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,
14 oz 48 00 48 00

Copper sheet, planished, 16
oz. base 46 00 45 OO

Braziers', in sheets, 6x4
base 46 00 44 OO

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $11 50
Sheets, 3% lbs. sq. ft... 10 50 11 00

Sheets, 4 to 6 lbs. sq. ft.. 10 25 10 50
Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ .23

Acid, hydrochloric .03%
Acid, nitric 10
Acid, sulphuric 03%
Ammonia, aqua .16

Ammonium, carbonate 20
Amimonium, chloride .22

Ammonium hydrosulphuret ... .75

Ammonium sulphate .30

Arsenic, white 14
Copper, carbonate, aneJiy 41

Copper, sulphate .16

Cobalt, sulphate .20

Iron perchloride .02

Lead acetate .30

Nickel ammonium sulphate ... .08

Nickel carbonate .88

Nickel sulphate .19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.25

Silver nitrate (per oz.) 1.20
Sodium bisulphate .11

Sodium carbonate crystals .... .06

Sodium cyanide, 127-130% 38
Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18
Tin chloride 1.00

Zinc chloride, C.P 30
Xinc sulphate 08
Prices per lb. unless otherwise stated

t)
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Six

Things to Remember

Morrows
Make of

Twist Drills

Reamers
Files

Set Screws
Cap Screws
Nuts

Order these products by name "Morrow's"

and you will be sure you have the best

quality obtainable.

"Morrow" High Speed Forged Drills do
more holes with less regrinding.

JOHN MORROW SCREW & NUT CO.
LIMITED

INGERSOLL - CANADA

L
// interested tear out this page and place with letters to be answered
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INDUSTRIAL NEWS
NEW SHOPS, TENDERS AND CONTRACTS

PERSONAL AND TRADE NOTES

TRADE GOSSIP
Increase Given.—A general increase

of 10 per cent, to all employees was
granted by Butterfieltl & Co., March 1,

1920. This affects office and shipping

departments as well as the factory.

Baldwin's Take Out Permit.—Bald-
win's, Ltd., the large tinplate firm which

has located in the buildings of the

British Munitions at Ashbridge's Bay,

have received a building permit for the

erection of a plate mill building to cost

1200,000.

] Another New Foundry.—The town of

Georgetown has become the possessor of

a new industry in the sihape of the Cen-

tral Foundry Co., which has commenced
operations with a staff of 20 men. The
president is A. L. Wynaton, and the sec-

retary-treasurer, H. J. Selfred.

Further Car Orders.—The Canadian
National Railways have ordered from
the Hart-Otis Car Co., Ltd., Montreal,'

350 fifty-ton Hart convertible ballast

and general service cars. These cars are

for use in track maintenance and new
line construction. The amount of the

order will be $1,500,000.

. Needle Works Changes Hands.—The
F. W. Corey Needle Works, of Hamilton,

has been acquired by the Canada Needle
Works, and the business is being moved
to Georgetown. ' A big extension of the

Georgetown plant will be made, and the

present capacity doubled.

Commutation Rates Suspended.—The
Hon. F. B. Carvell has wired instructions

to Mr. G. T. Bell, general passenger
traffic manager of the Grand Trunk
Railway, to suspend for the time being

all increases in commutation and trip

tKkets. This order is to hold until the

conclusion of the present investigation

now being carried on by the Railway
Commission. Similar instructions have
been given the C.P.R.

Officers Elected.—.A.t a recent meeting
of the stockholders of the Buffalo Forge
Company, new officers were appointed,

as follows: Henry W. Wendt, president;

ESdgar F. Wendt, vice-president and
treasurer; Henry W. Wendt, Jr., vice-

president and secretary; C. A. Booth,
vice-president and sales manager. The
new directors include the above-named
officers, and, in addition, Mr, H. S.

Whiting.

A Big Incorporation.—^The British

Canadian Machine and Tool Co., Ltd.,

TUBE COMPANY TO
START BUSINESS

Capacity of From 25,000 to 30,000 Feet

Per Day—Investigation Covered Long

Period

In our indus.trial news column of last

issue, we gave a brief notice of the form-

ation of a new company, to engage in

the manufacturing of steel welded tub-

ing. We are now able to give some

further details of what is an absolutely

new industry in the Dominion. The

Tube Company of Canada, as the new
firm is called, have premises at 233

Dufferin Street, Toronto. The process

by which the tubes are made has been

developed by the principals of the com-

pany, and is a combination of oxy-acety-

lene and electric welding, in the first

instance, the tubes being drawn to size

after welding and formed to the required

shape, either oval, or round, or square.

The capacity of the plant will be 25,000

to 30,000 feet per day, either hot or cold

finish. The product will be used in the

building of bedsteads, automobiles, aero-

planes, bicycles, farming implements,

and similar articles.

The president, Mr. H. W. Carter, and

the secretary-treasurer, Mr. P. Sorley,

were pioneers of the welding business

in Canada, and the making of the tubes

will be carried on under their close per-

sonal spervision. The general manager,
Mr. J. F. Lawson, has had a wide experi-

ence in the United States and Canada in

tube and metal work, and for the past

nine years was superintendent of the

Pedlar People, Oshawa. The company,
before starting to manufacture, have
been carrying on investigations and ex-

periments for the past four years.

has been incorporated with a capital of

$500,000, divided into 5,000 shares of

$100. The new company have taken over

the assets and goodwill of the Inter-

national Machine and Tool Co. and the

Reliance Motor and Tool Co., Ltd. The
directors of the new company are

Mr. Thomas L. May, Harry A. Newman
and John Geo. Baukat. The business of

the company is being caried on at pre-

sent at 183 George Street and 111 Ade-
laide Street. They will probably erect

an extensive plant in Toronto.

Received Orders.—A representative of

the Robb Engineering Works, Amherst,
speaking of conditions there, said: "We
have at present under construction in bur

shops an order for fifty "Tillsoil" trac-

tors. Ten of these have been ordered by
the Highway Commission of the Pro-

vince of Nova Scotia, and the balance is

for the Canadian North-West. Special

tools and equipment have been installed

for the manufacture of these tractors in

order to ensure a large output. We have
also received an order from the Rock
Plaster Manufacturing Co. of New York
for a 150 h.p. tubular boiler and a 150

h.p. Robb, Armstrong engine for their

new plant at Walton, N.S."

Woodstock Industry.—Standard Tubef

& Fence Co., Ltd., of Woodstock, Ont..

have acquired the Canadian patent.? of

Marshall B. Lloyd, covering acetylene

and electric welded tubing, and have
formed a close working arrangement
with the Standard Parts Company of

Cleveland, Ohio, to manufacture many
of the latter's line of welded products.

The Standard Tube Co.'s product has

heretofore been confined to close joint

tubin?, but with the purchase of the

Lloyd's patents will now be in a position

to supply welded tubing required by the

automobile, bicycle, bedsteads and other

trades. Extensive additions to the plant

in Woodstock are contemplated for this

spring. Meanwhile equipment is beintr

installed in its present buildings and the

company expects to be ready in a few
weeks to deliver the first welded tubing

of this kind made in Canada.

MARINE
New York.— Keeping in wireless com-

munication with a station in the United

Kingdom during the whole trip across

to the United States is the record

achieved by the "Imperator" on a recent

trip. The station was at Aberdeen,

Scotland.

Toronto.—After thirty-two years' ser-

vice with the Toronto Ferry Co., Capt.

Bob William is retiring from active life.

During the whole of this time he has

been engaged in the transportation of

passengers between the city and the

Island, and has never had an accident.

The captain is 78 years of age, and was
born at Oakville. In recognition of his

services, he will be retired on full pay.

Toronto. — As soon as navigation

opens, it is the intention of Deputy
Harbor Master Allen to hold a life-
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7h anali/z//ig
ijfour shop cos7s
jffave i/ou considered
a possiA/e saving'

in i/our
foo/room ?

How Many Prices Are You Paying for

Making Your Tools?

An analysis of the operation of departments
from a "dollars and cents" point of view, and par-

ticularly those departments directly affecting pro-

duction, invariably discloses abnormal costs.

One sure means of reducing costs and, at the

same time, of obtaining highest quality tools, is

found in the DUMORE portable grinder. The two
chief reasons for this are balance and speed. The
perfect running balance eliminates vibration and
chatter—the big range of speeds from 10,000 to 50,-

000 R. P. M. gives even the small wheels the correct

cutting speed, thus insuring work free from taper

or bell-mouth. In addition to these reasons, the

DUMOrE is portable, permitting the mechanic to

carry it to the many jobs being constantly set up in

all parts of the shop.

Your dealer sells DUMORE grinders,

for a demonstration.

Ask him

WISCONSIN ELECTRIC CO.

2919 16th Street RACINE, WIS.

EOXnPMENT A
For e<nf-Tal tool r

,

Indudn Hijh Spire* In- '

,

twnal SDiDrtlc A with reach
of 3 inches. 30,000 R.P.M.

i

Comei fully tqulpr-fi. !

Weighi na pounds.

i

DunoRE^GRiNDERS
If interested tear out thia page and place with letters to be answered
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saving: demonstration along the water-

front through the medium of the life-

saving crew. All the men employed on

dredges and boat-houses will be brought

together, and griven a lesson in the man-

ner of handling a person who has fallen

in the water, and the methods of resusci-

tation after the rescue is made.

Ottawa.—Mr. J. E. Armstrong, M.P.

foJ- East Lambton, has given notice of

a bill to amend the railway act, which

wouW bring all lake steamship traffic

under the jurisdiction of the Railway

Commission. This bill has been up before

on several occasions, but has been de-

feated. Mr. Armstrong is also seeking

the appointment of a commission to

govern all steamship traffic between

Canada and the United Kingdom.

Ottawa.—The Deputy Minister, of

Marine and Fisheries in speaking of the

report that the steamer Montcalm was
in a critical state, due to ice pressure in

the Gulf of St. Lawrence, remarked:

"There is absolutely no truth in this

statement." He went on to say that the

two men quoted in the report of the

steamer's critical condition had deserted

from the Montcalm, and were probably

trying to justify this action on their

part. Captain fleam, who is in charge

of the Montcalm, and Captain Reid, who
commands the Prince Edward Island car

ferry, are among the best officers in

the world as far as ice service is con-

cerned, and Mr. Johnston said that the

former would, without doubt, have ad-

vised the department immediately if his

vessel was in very serious danger.

The last report received by the de-

partment is to the effect that its condi-

tions are now a little easier, and that

the Montcalm has sighted open water

for a distance of about ten miles. She

is trying to reach the Magdalen Islands

with a cargo of supplies for the inhabi-

tants.

The crew of the Montcalm numbers
64 men all told.

PERSONALS
Fifty-eight years in the service of the

Grand Trunk and still at work is the re-

cord of Mr. George Clark, foreman of

the blacksmith shop at the Stratford

works of the railway. Mr. Clark, who
has been receiving the congratulations

of the officers of the company, is enjoy-

ing the best of health and is attending

to his duties with the same regularity

that he has shown throughout his long

career with the road. Mr. Clark's father

was also with the Grand Trunk, being
employed at the Point St. Charles shops
and having come to this country with
Messrs. Peto, Brassey and Bctts, in con-

nection with the building of the Victoria

Tubular Bridge over the St. Lawrence.
It was at Point St. Charles that Mr.
OeorgiB Clark entered the railway's ser-

vice in 1862, but he has been stationed

at Stratford since 1871.

BAWDEN MACHINE CO., LTD.,

TORONTO, ACQUIRE ENGLISH
LICENSES

Following three visits to the United

Kingdom by Mr. A. G. Hill, and ne-

gotiations which have covered a year,

arrangements have been completed by
which the Bawden Machine Co., Ltd., of

Toronto, will manufacture under license

several well-known varieties of British

machinery. They will keep on hand a

large stock of parts for repair of ma-
chines already erected here, thereby

obviating the necessity of sending to

England with the accompanying delay.

This difficulty has often stood in the way
of making sales of British machinery in

Canada, and the new arrangements
should be a great help to the sales ef-

forts of the firms included in the agree-

ment. The Bawden Co. will build up a

competent engineering sales staff, and

Mr. Hill is of the opinion that a very

good business can be built up, espec-

ially under the present exchange rate,

which is favorable to developing trade

with English firms.

The firms whose lines Will be carried

will include some of the best known

nianafacturers in the United Kingdom,
whose names carry a guarantee of ex-

cellence. They are Robey & Co., Lin-

coln, England, manufacturers of steam
and oil engines, of the stationary and
portable types, and boilers; Alley &
McLennan, Ltd., Glasgow, Scotland,

makers of air compressors, steering

gears and water works supplies; John
Thompson, Ltd., Wolverhampton, Eng.,

makers of water-tube boilers and corru-

gated furnaces; David Bridge & Co.,

Ltd., Castleton, Eng., makers of the

Bridge clutch, rubber and textile making
machinery; E. S. Hindley & Co., Ltd.,

Bourton, Dorset, Eng., high-speed steam
engines; Brown Bros., Ltd., Edinburgh,
Scotland, makers of telemotors, steering

gears and marine auxiliaries; Bow Mc-
Lachlan, Ltd., Paisley, Scotland, making
the same lines.

The Bawden Company will continue

the manufacture of the lines they have
been making for several years, including

pumps, valves, hydrants, rubber mill

supplies, printing presses and automatic
machinery and hydraulic presses. The
new venture should ensure an era of

continued prosperity for this enterpris-

ing firm.

The Return of the Railroads

Darline in the New York "Tribune,"

The American railroads were this week returned to private control by
the Government,

«-:ii>''^'
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Garlock -Walker's List of Machines in Stock

and for Immediate Shipment
LATHES

1—7A Cataract Precision Lathe. NEW.
1—7B Cataract Precision Lathe with compound rest. NEW.
1—11 X 5 Seneca F'alls Screw Cutting.
1—14 X 5 Engine Lathe with Taper Attachment. USEHJ.
1—^15 X 6 Porter Three-Step Cone. USED.
1—1« X 10 McKechnie Four-Step Cone. USED.
6—16 X 6 Reed Prentice Single Purpose, Semi-automatic.

NEW and USED.
1—16 X 8 Reed Plain Screw Cutting.
1—18 X 8 Rae QCG DBG Engine Lathe. NEW.
1—18 X 8 Milwaukee DBG QOF Engine. NEW.
1—IS X 8 Ryerson Cincinnati QCG DBG Engine. USED.
1^18 X 10 McDougall QCG DBG Engine. USED.
1—18 X 12 McGregor Gourlay Engine. USED.
1—20 X 8 Bridgeport Plain Screw Cutting. USED.
2—20 X 8 Prentice QCG DBG Engine. NEW.
1—20 X 10 McKechnie Bertram Plain Screw Cutting. USED.
1—20 X 12 McKechnie Bertram Plain Screw Cutting. USED.
1—24 X 10 Ryerson Milwaukee DBG QCF Engine. NEJW.
1—24 X 10 Porter 5,Step Cone Engine. USED.
1—24 X 14 Prentice QCG DBG Engine. NEW.
2—26 X 12 Pond Engine Lathes. USED.
1-30 X 16 Advance DBG QCG Heavy Engine. NEW.
1—36 X 16 Bridgeford Heavy Duty. NEW.
1—36 X 18 Putnam, Comp. & Steady Rests. USED.
1—50 X 40 Ryerson Fifield Heavy Engine. NEW.

TURRETS.
S—Davis 24" Turrets, 2" Hollow Spindle. USES).
S^Oliver Turret 2%" Hollow Spindle. USED.
1—Oliver 18" 2V2 Hollow Spindle. USED.
1—Oliver Johnson 18", 1%" Hollow Spindle. USED.

DRILLS
2—No. 1 Burke 10" Sensitive Bench Type. NEW.
1—13" Pollard Ball Bearing Sensitive. USED.
1—14" Perfect Senstive. USED.
1^13" «eed Sensitive. USED.
1—16" Single Spindle High Speed Edlund. NEW.
1—20" Barnes Auto. Stop. Return Feed. NEW.
2—20" Champion P. W. & L. Feed. NEW.
1—24" Aurora Sliding Head. NEW.
1—25" Barnes Auto. Stop, Return Feed. USED.
1—32" McK. Bertram Heavy Duty. USED.
1—36" Bertram Heavy Duty. USEaj. .

1—D8' Colburn Heavy Duty. USED.
1—4' Ryerson Radial Gear Box. NEW.

SHAPER8
1—Rae 16" Back Geared Crank Shaper. NEW.
1—^teptoe 24" Single Pulley Drive. NEW.
1—Milwaukee 16' Back Geared. NEW.
1—MdDougal 20" Back Geared. USED.
1— Rhodes 7" Horizontal. USED.

PLANERS
4' McKechnie Bertram. USED.
8' Bertram One Head. PSED.

10' Butler Motor Drive. USED.
6' Putnam. USED.
8' London. USEID.

12' London. USED.
16' Ryerson Martin. USED.
14' Powell Motor Drive. USED.
18' Ryerson Multi-Speed Four Heads. NEW.

GRINDERS.
1-^No. 2, Bath Universal. NEW.
1—8 X 36 Fitchburg Cylindrical. NEW.
1—Stevens Universal, complete. NEW.
1—Yankee Twist Drill Grinder. VSED.
1—U.S. Electrical PorUble Grindtr. USED.
1—Ford Smith 16" Disc Double Ring. USED.
1—No. 12 Gardner Disc, 18" Discs. USED.
1—No. 1 Cincinnati Univerial Tool and Cutter. USED.

1--18 X 18
1_-24 X 24
1--24 X 24
l—-28 X 28
1--30 X 30
1—36 X 30
1—36 X 48
1—48 X 48
1--48 X 48

1—No. 1 Wilmarth & Morman Tool and Cutter. USHJD.
1—No. 1 Wihnarth & Morman, Style BPT Yankee Drill. USED.
1—^N». 65A Blount Wet Tool. USED.

Several Pedestal Grinders.
1—14 X 72 Norton Plain Grinder, complete. USEID.

MILLING MACHINES.
1—'No. 3 Ryerson, Conradson Blain ; Helical Geared ; Single

Pulley Drive. NEW.
1—^No. 3 Ryerson Conradson Universal. NEW.
1—No. 3 Ryerson Owen Universal. NEW.
I--1N0. 2 Ford Smith, Plain. NEIW.
1—Type A Gooley & Edlund 16" Traverse Briggs. USED.
1—(No. 4 Cincinnati Plain Single Pulley Drive. USED.
1—No. 1^ American Plain. USE3D.
6—Burke No. 1 Bench Millers. USED.

PUNCHES SHEARS PRESSES
Several Small Punches and Shears. Oaipacity to ^". NEW.

1—^Ryerson Rotary Bevel Shear. Capacity 1". NEW.
1—Ryerson Double Housing Type Splitter. Cap. %". NEW.
1—^Ryerson Kling Punch, 1^4 x 1"

;
48" Throat. NEW.

1—Styles Parker Punch Press, Stroke 1V4". USED.
1—IBrown, Boggs Single Crank Double Arch Geared Press, 4"

Stroke. USED.
1—1N0. 200 Brown, Boggs Press 1%" Stroke. USED.
2-^No. 13 Stoll Plain Inclinable Open Back Presses. NEW.
1-No. 671^ Toledk> Geared Press. USES).

AUTOMATICS
1—No. 2 Garvin Automatic Screw Machine Wire Feed. USEID.
1—No. 2 Brown & Sharpe Screw Machine Wire Feed. USE3).
1—National Acme Auto. Screw Machine, Four Spindle, Cap.

%". VSED.
1—Nationa] Acme Auto. Screw Machine, Four Spindile, Cap.

1". UiSES).
1—^National Acme Auto. Screw Machine, Four Spindle, Cap.

1%". USED.
1—National Acme Auto. Screw Machine, Four Spindle, Cap.

1 7-16". USE5D.
10—Cleveland Single Spindle, Capacities '

1—^Cleveland Single Spindle, Capacijties
6—-Brown & Sharpe Auto. Screw Machines.

to 1 3-16". USED.
. USEa).
Various Capacities.

MISCELLANEOUS.
2—-Brown & Sharpe Polishing Lathes.
1—Generator 125 K.W. D.C. 110 Volt.
1—^Type 3 Geometric Threading Machine, V^" Cap. USED.
S—Packard Vacuum Pumips.
3—66" Bement Miles Vertical Tire 'Boring Mills. USED.
8—42" Bullard New Ek-a Type Vertical Turrets. NEJW.
lH-1200-lb. Steam Drop Hammer. USES).
1'—No. 9 Beaudry Belt Driven Power Hammer. USED.
1—Ingersoll Horizontal 10x18 Belt Driven Air Compressor. USE3D
1—Sullivan 10x10 Air Compressor. USEJD.
2—iRacine Power Hack Saws. USED.
1—^No. 16 American Gas Furnace for Tool Room with (Blower.

USED.
1—Warner Swasey Double Spindle Valve Miller. USEJD.
1—ATnerioan Tool Single Spindle Valve Miller. USE3D.
1—Warner Swasey Three Spindle Valve Grinder. USES).

Several Items Moulding Shoip Equipment.
Shafting Pulleys, Belting and Hangers.
Full Eiiuipment of THOR Pneumatic Drills, Hammers and

Grinders.
Full EVguipnient of THOR Electric Drills and Grinders.

ENGINES
1—21 X 30 Right-hand Heavy Duty Goldie Corliss. Speed 150

r.p.m. Rites Governor and 75«foot drive belt 37 in. wide.
Tightener.

1—20x40x42 Cross Compound Goldie Corliss Rope Drive with
Condensor.

1—13 X 14 Rwbb High Speed Engine, with 70 K.W. Generator,
6»-cyoIe, 3-phase, 220-V. Direct Connected — with EJxciter.

1—18 X 18 Robb Armstrong High Speed Belt Drive.

Full particulars of machine listed, or any other
equipment required will be forwarded on request.

Your inquiries are solicited.

Garlock-Walker Machinery Limited
567 Banning Street

Winnipeg
32 Front Street West

TORONTO
334 St. James St.

Montreal

"Everything in Woodwork and Metalworking Machinery"

If interested tear out thw page and place with letters to be answered
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The Week's Events in Montreal Industry

After conferring with representatives

of the different freight departments, the

Board feels that interference would not

be justified at the present time. There-

fore, prepayment of charges on goods

going to the States will not be accepted

bv Canadian roads.

Following the protest of many Can-

adian shippers on the action of the rail-

roaids, asking for freight charges to be

paid at destination, the Canadian Board

of Railway Commissioners has decided

not to interfere with the policy of the

railroads.

R. W. Ashcroft, formerly adveitising

manager of the Canadian Consolidated

R\ibber Co., and for the past four years

in a similar capacity with the United

States Rubber Company, has been ap-

pointed director of publicity of the

Ames, Holden, McCready System.

they will make the larger units for fac-

tory and manufacturing purposes.

* • *

W. R. Davidson, who has been general

superintendent of Eastern lines for the

past two years, will be transferred to a

similar position on the Western division.

R. H. Fish will take the position of gen-

eral superintendent for Eastern lines.

These changes will become effective im-

mediately.

D. B. Hanna, president of the Can-
adian National Railways, has just an-

nounced the appointment of William

Phillips, director of the Robert Reford

Co., to the position of European man-
a,ger of the C.N.R. and C.G.M.M., with
headquarters in London. Mr. Phillips

returns to an office that is not new to

him, as he was in charge of the C.N.R.

European business before the inaugura-

tion of the merchant service.

while he was still in the service of the
British Government. Nothing definite

has been done towards filling the
vacancy at McGill, but it is rumored that
several names of distinguished scholars
in the United Kingdom have been men-
tioned for the position.

* • *

Another milestone in the progressive
development of the telephone was passed
last week when through conversation
between Montreal and Winnipeg was
successfully carried on by L. B. Mc-
Farlane, president of the Bell Telephone
Co. of Canada, and his son, H. B. Mc-
Farlane, in Winnipeg. The demonstra-
tion was made at the Mount Royal Club
in Montreal before a gathering of in-

terested parties. Several days will be
required to place this new long distance
service in practical operation.

Due announcement will be made by the
telephone company when the new ser-

vice is open for business.

The return of the American railroads

to the control of the respective com-

panies has necessitated important ad-

ministration changes in many instances.

H. E. Whittenberger has been promoted

to the position of general manager of

the Grand Trunk lines west of Detroit

and St. Clair River.

The Dominion Welding Manufactur-

ing Co., of 576 St. Timothee St., will

build a new plant on the present site to

take care of their increasing business.

They will manufacture the Presto in-

stantaneous water heaters for domestic

and industrial \ise. At present their

activities will be devoted to the smaller

size for house service, but eventually

The McCormick Machinery Co. of

Montreal, has leased a two-storey brick

building at 58 Prince St., which the

company is using for a storage ware-
house for a large part of their present

stock. A portion of the ground floor

will be reserved for a machine shop for

the repairing and rebuilding of used
equipment. In a short time the offices

of the company will be removed from
the present location, 30 St. John St., to

the warehouse site.

The decision of Sir Auckland Geddes
to accept the office of American Am-
bassador to Washington, necessitated

the resignation of the principalship of

McGill University, to which office he

was appointed some months ago, and

D. B. Hanna, president of the C.N.R.,
in an address before the Canadian Club
at Ottawa, predicted a rosy future for
the Canadian iroads. He does not antici-

pate any repetition of disastrous conse-
quence as a result of the Government
taking on additional railroad respons-
ibilities, but believes that the acquire-

n^ent of the roads will be of an entirely

beneficial character. He stated that the
United Sta,tes had taken possession of
the railways as a war measure, while in

Canada the roads were taken over for

economic reasons. The object of the
U. S. was to effect unified service dur-
ing the war, regardless of cost. In
Canada, he stated, they were taken over
for adequate and efficient service. Poli-

tics will be kept out of the administra-
tion affairs of the roads.

The "Labor Gazette" (February) says:

The lockout of moulders at Brantford,

and the strikes in the moulding trade

at Sherbrooke and Toronto, which com-
menced on May 1, September 23 and

May 1, respectively, were still unter-

minated, although in all three disputes

most of the orignal strikers had secured

work elsewhere. The strike of ship-

builders at Sorel, which commenced on
August 12, was also unterminated.

Four strikes in this group commenced
during January. The most important of

these was the strike of 120 machinists,

involving five firms, at St. John, N.B.

This strike commenced on January 27.

• The men demanded a minimum of 68

: cents per hour and an eight-hour day,

instead of the former minimum of 50

I Marts per hour and a nine-hour day.

\ I ater developments of this dispute

wouW seem to indicate that the princi-

ple of union recognition was also a fac-

tor. This group closed for the month
with eight disputes unterminated, in-

volving 943 employees and an approxi-

mate time loss of 21,202 working days.

TENDERS
The city of Montreal wants tenders for

the manufacture, delivery, and erection

of two 30,000,000-gallon motor-driven
pumps, tenders to be mailed not later

than March 15, 1920. Specifications and
information can be obtained from the

Director of Public Works, City Hall,

Montreal, P.Q.

The Department of Public Highways
will receive tenders up to March 17 for
the supply of from one to five horse-
drawn steel gasoline tanks, capacity

about 400 gallons for storing and mov-

ing gasoline. Prices f.o.b. factory.

Tender envelopes can be obtained at the
office of the Department, Toronto.

The Department of Public Highways
require tenders for wagon loaders,

tenders to be in by March 24, 1920. They
are to be gasoline-driven mechanical
waggon loaders, one f.o.b. Beamsville,
and one f.o.b. Cainsville, delivery not
later than May 17, 1920. Specifications

can be obtained at the office of the De-
partment of Public Works, Toronto.

The Department of Public Works of

the Province of British Columbia is call-

ing for tenders for the construction of a

highway bridge over the Columbia River,

Brisco. Tenders must be delivered by
March 13, 1920, and plans and specifica-

tions can be obtained at the Public

Works Dept., Victoria; District En-
gineers' Office, Vancouver; or the Dis-

trict Engineer's Office, Golden, B.C.

J
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STATUS or ELECTRIC FURNACE
(Continued from page 273)

verted into iron (Fe) at 700° C, and the
reaction becomes more rapid with in-
creasing temperature until a temperature
of 800° C. is reached when it is complete,
al! the iron being in a spongy metallic
state. The sponpe iron is all melted
when temperatures of 1100° to 1300° C.
are reached, there being some variation
in the heat required according to the
analysis of the iron.

Efforts have been made to utilise iron
spong-e in various types of processes, and
heretofore the main difficulty has been
the prevention of re-oxidation when the
highly-heated sponge comes into contact
with the air. In the process at present
being considered the arrangement of the
reducing furnace and the electric furnace
in which the melting down takes place is

such that this difficulty is obviated.
This process is particularly adapted to

the production of iron or steel direct from
many of the Canadian ores which at the
present time are not usable in their raw
state and which have to undergo some
treatment such as sintering before being
in a suitable condition for the blast fur-
nace.

CANADIAN MACHINERY tJJr n

INTERESTING CATALOGUE
The Lakewood Engineering Co., Cleve-

land, Ohio, have issued a very interest-
ing catalogue dealing with their Tier-
Lift Truck. The action is explained and
various comprehensive photographs are
given, showing the truck in action. Var-
ious transportation problems are dis-

cussed, and the solutions to them shown.
Anyone requiring a truck of this nature
will be interested in thi.s catalogue.

—Morns for George Matthew Adams Service

Uncle Sam : "See who*B cominc to keep house for
OB,"

DROP FORGE DIES
Send us your blueprinta and specifications.
Entrust your requirements to experienced
workmen and up-to-date equipment. Have
your dies made in Canada. First-class
workmanship guaranteed.

THE KIMBER & HILUER MFG. CO..
Thorold Road, St. Catharines, Ont.

DOMINION.
CHUCKS

STEEL OR CAST-IRON BODY
BUILT FOR HEAVY DUTY

The Jaws Are Extra Strong
THEY are drop forgings, made of best quality steel, heat-treated and

hardened. The threaded portion of jaws form a half nut for the
setting-up screws. Have stood the test of heavy duty work in our own
shops where accuracy was the only accepted standard.

DOMINION STEEL PRODUCTS CO.
LIMITED

Engineers • Manufacturers

BRANTFORD, CANADA

Patents
attorneys

PATENTS

RESEARCH BUREAU
REPORTS BY EXPERTS ON SCIENTIFIC. "^CH-
NICAL AND INDUSTRIAL DEVELOPMENT.

SPECIAL RESEARCHES ARRANGED.

PATENTS. TRADE MARKS. ETC.

TRADE-MARKS
AND DESIGNS

PROCURED IN ALL COUNTRIES
Special Attention Given to Patent Litigation

Pamphlet sent free on application.

RIDOUT & MAYBEE Kent BIdg., Vonge St.

TORONTO, CANADA

HANBURY A. BUDDEN
»12 Drummono bldo.. Montrcal

Cable Address
"Brevet"

ATENT
Fetherstonhaneh & Co.,

The old established firm. Pat-
ents everrwhere. Head office,

R071I Bank Bld£. , Toronta
Ottawa office, 5 Elgm 8L
Offices throughout Canada.

Booklet Free.

[PROMPTLY SECUREl
tn all countries. Ask for our Investor's Advtoei;

which will be sent free.

MARION & MARION 364 Univenity S<
Merchants Bank BnildinK, comer

St. CatJierine Si.. MONTREAL. Phone Up. (4T<
and Waahtnctm. D.C.. U.S.A.

A manufacturing opportunity. The
LITTLE TWISTER Belt Power Trans-
mitter for Ford and Dodge cars.

This is the simplest, lightest, best
selling device of its kind. A twelve
months' test of selling direct has net-
ted 25% of sales from all inquiries.

500 LITTLE TWISTERS in daily
use giving testified satisfaction. En-
tire patent rights are for sale.
Thorough investigation invited from
responsible manufacturers.

FRANK R. WEISGERBER,
Salina, Kans.



'
]

CANADIAN MACHINERY

nuDC 4*RR
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"HAWK
VAN ADIUM"
TOOL STEEL

Remarkable in its glass

Hardness, Toughness and
Cutting Efficiency.

Will give twice the cut

of a regular tool steel

at one grinding.

j
Order "Hawk Vanadi-

! um" for your End Mills

and cutters. Once
known—always used.

Large Stock. Prompt
Shipment.

Write for full particu-

lars to

Hawkridge Brothers
Company

Main OtKf and Warehoum*

303 Can(reu Street, Betton, Mu(
St«reheiu«» M«ld«n Mass-

SteeL
OF EVERY DESCRIPTION
SEND US YOUR ENQUIRIES.

aBoanaDBaHnHnvaHniinHXivaK

OVENS
' Japuudf^ and Tamlflhinc Omu hc«<cd br
" Om, IlwrtiieltT. BtMin or 0<Ml. Kemchen
* a^/bOBtmt TenlHUan. BkleiB* Orens. tnioks,
a cMt«w. «*Cl WriU for Booklet

a

a

5 IraBtfari (hrtii A Rack C*.. Ltd. ^^ d
Brantford, Caa.d.. .^Hg

BETTS
Hut; D^j MkMoci

Im M>«r St rMTi

PL.ANICa3.
BORINO ANT)
TUKNI.NO ^niZJB.
HORIZONTAL
BORING & MILLINO
MAfail.NBS.
LATHES, 8LOTTBB8.

B«tU M.chine Co., Inc. JSchestIr N.y.

A Drinking Water Service

that will last a LIFETIME
What you pay (or a few orcliiiaiT diinking

cups will meet the cost of the

SANITARY
DRINKING
FOUNTAINHZBQ

OMADE IN CANADA)
DRINKING CITS AjBB UNiSAiNrTABY but

the "IMiro" delivers clean, fresh water at a

reduction of 15 per cent, to 36 per cent, in

WAtfT t>il1

"PUBO" WIU. SAPBOUARD THE
HESAJ/TH OF YOU'R nMiPIX)YBE8 and pi-o-

tect your staff again-st diBorganization by siclt-

Easily attached. Simply unscrew the otdinarj-

faucet and put on the "Puro."
Write us to-day for full information regarding

the ciwt of in.stallation of the "PURO" Sani-

tary Drinking Fountain Service.

Puro Sanitary Drinking Fountain Co.

Canadian Agents:

McKENZIE BROS.
18 St. Alexia St., Montreal, P.Q.
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WELDING OF LOCOMOTIVE CYLIIT-
DERS

By L. .\. North

The welding of locomotive cylinders

and other parts has been made possible

and %'ery successful by the introduction

of oxy-acetylenc and electric welding. It

has been possible to weld locomotive

cylinders which formerly would have

been scrapped or repaired with either a

brass patch or a dovetailed insert of

some other metal, the weld in the ma-

jority of cases making- a substantial and

satisfactory job provided the expansion

and contraction had been properly taken

care of.

Experience has taught us that in order

to properly weld a locomotive cylinder

or a casting of any make or design, it

is necessary to thoroughly pre-heat to

insure a uniform temperature in order to

properly take care of the contraction and

expansion and to avoid cracking after

the weld has been made and the metal

has been allowed to cool off. The success

of any weld of this kind depends largely

on the care used in the pre-heating and

the judgment of the operator making the

weld. We cannot be too particular in the

selection of the operator for this class

of work.

Some difficult welds have come to my
observation, one in particular, where the

entire upper portion of the cylinder at

the port area had been totally destroyed.

This was repaired by having a grey iron

patch cast in the foundry, fastened to

the cylinder by means of clamps and

welded in place. The cylinder was pre-

heated to a uniform temperature to take

care of the expansion and contraction.

After the weld had been made and the

cylinder had cooled down, a reinforce-

ment was added to this weld by drilling

through between the stud holes and se-

curing the additional support by tap

bolts which were tapped and screwed

into the main barrel.

It is possible to weld broken bridges

in slide valve cylinders successfully. Re-

cently this was done and effected a sav-

ing of two cylinders in place of the one,

which was cracked, as the cylinder which

was repaired was an obsolete pattern,

and had we not been able to make this

weld the application of an entire pair

of cylinders to this engine would have

been necessary. As this engine was one

that in a few years will be placed in the

scrap pile, I am satisfied that the weld

will outwear the present cylinders.

Not having experience with electric

welding on cast iron, I am not prepared

to enter into a discussion of this method
to any great extent, but I have examined
a number of castings which have been

repaired with the electric welding pro-

cess, and careful examination failed to

disclose any flaw or fault in the weld.

—

"Welding Engineer."
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THE REMOVAL OF PAINT FROM
IRON AND STEEL SURFACES

By F. A. McLEAN.
Scraping or burning paint from the

surface of iron and steel structures pre-
vious to the application of a new coat is

a slow and laborious process. An easier
and more rapid way of doing this work
is the method used by the United States
Coast Artillery, for cleaning the exter-
ior portions of the big guns and gun
carriages in their care.

In practice, a one pound can of con-
centrated lye is dissolved in three quarts
of boiling water, and to this mixture
sufficient lime is added to emulsify the
solution. This solution is freshly mixed
each time it is to be used and is ap-
plied with a brush and allowed to remain
until it is almost dry. It is then re-
moved and unless the paint is very old
and thick it will come off with it. If
one application of the mixture does not
remove all of the paint, the surfaces are
washed off and a second coating applied.
Before a new coat of paint is put on,
the surface of the metal should be thor-
oughly cleansed with a solution of wash-
ing soda (in the proportion of one-half
pound to two gallons of hot water), and
well dried either by wiping with soft
cloths or by the application of heat.

CANADIAN MACHINERY
working pressure, to be built to the re-

quirements of the Province of Sas-
katchewan, together with accessories
and fronts. Specifications can be ob-
tained from the Board at the above ad-
dress.

The Lignite Utilization Board of Can-
ada will receive tenders at its offices, 2
Youville Square, Montreal, for three
horizontal return tubular boilers, 72 in.
by 18 feet, 160 lbs. per square inch

TENDERS
The Bruce County Council are asking

for tenders for a bridge over the Tees-
water River on the Brant and Greenock
Township line. One tender is for con-
crete abutments and pier and reinforced
concrete span. Tender No. 2 is for 105
feet steel through truss. Plans and
specifications can be seen at the office

of the County Engineer, Mr. Fred B.

James, Walkerton, Ont. The latest date
for tenders to be received is March IStH.

The City of Niagara Falls, Ont., is

asking for tenders, to be received up to
March 15th, for a standard-built motor
pump of 100 to 110 housepower, rotary
pump of 600 gallons capacity, chemical
tank 35 gallon capacity, Sewell cusfiion

wheels, and standard equipment. Pro-
posals to be addressed to the W. J.

Seymour, City Clerk, and place where
apparatus may be seen in action must
be stated.

The Department of Public Highways
will receive tenders up to March 23rd
of the supply of from 25 to 40 tank car

lots and 300 to 600 barrels of 50 per
cent, asphaltic road oil prior to October
1st, 1920. Specifications and tender
envelopes may be obtained at the office

of the Department of Public Works and
Highways, Toronto.

POWERS
rahty

PEACE
vfiTM

etmvirx

— Kirby in New York "World"

THE OUTSIDE^RS

Knight

Metal Products
LIMITED

List of Used

Machinery

FOR SALE
1—No. 24 New Britain Auto-

matic Multiple Spindle
Chucking.

Machine (Extra equipment).

1—No. 12 B. & S. Manufactur-
ing Miller.

1—18 X 8 C. M. C. Quick-change
Gear Engine Lathe.

5—No. 1 Langalier H. S. Bench
Drills.

5—No. 2 Langalier H. S. Bench
Drills.

6—No. 4 B. G. Friction Head
Foster Screw Machines.

5_No. 4 B. G Friction Head
Foster Screw Machines with
power feed.

2—No. 515 National Acme 4-

spindle Automatics, %" ca-

pacity.

3—Consolidated Kick Presses.

No. 1.

2—No. 22 Dwight Slate Marking
Machines.

5—No. 501 Improved Appliance
Caldron Furnaces.

10—2%" Single Spindle Gridley
Automatics with extra equip-
ment.

TRANSMISSION

Hangers, shafting, pulleys, belt-

ing, couplings, collar and die.

NEW
Knight Chucks.

Pashall Milling Attachments.

Davenport Milling Machines.

Knight Metal Products

'^ ?* Limited *

MACHINE TOOL DEPARTMENT

67 Adelaide St.^West

Toronto
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Rate, (payable in mdvMce) : Two cenU per word first insertion: one ""* '" ""^.^t
S^„«, l„.erti«». Count five word, when box number i. "<"'",">„

.f/.\tn
a* one word. Hinimam order $1.00. Diaplay rate, on application.

ON
HELP WANTED

\17ANTBD — FOREMAN FOR TANK SHOP,
" thirty men. Western Canada. Apply Box 660.

Canadian Machinery. (dim)

ASSISTANT WORKS MANAGER WANTED BY
^ $250,000 company manufacturing haisting ma-
chinery in OnUrio city. Must be well educ:\te<l but

university education not necessary; interested in

onranisinx. planning, production, some actual ex-

perience in shop, drawing office or cost office de-

sirable, but knowledge of production methods

euential. In first letter give full details of ex-

perience, photograph, salary earned and when at

Hberty. An opportunity for the right man to

irrow up with a young, progressive company and
advance to a more responilble position. Box No.

633. Canadian Machinery. (cllm)

Mechanical Draughtsmen
VV''ANTED—EXPERIENCED IN MACHINE DE-

sign and detail, preferably in connection with

paper-making machinery, or crane and conveying
machiner>'. Must be firat-class men capable of

handling work through the office with despatch

:

permanent work for the right men. Apply, stat-

ing age. nationality. detaD experience and salary

required, to Dominion Bridge Company, Limited,

Montreal. (cllm)

POSfT'ONS WANTED
PSTAJBLISHED EN^GLISH AIGGNT, HEAD-

quarters London, visiting Canada, desirous of

vaprcaenting or distributing Canadian manufae-
tnred roods in the British Isles. Box 662. Cana-
dian Machinery.

MACHINERY WANTED
•MTA^JTED — SECOND-HAND STORAGE BAT-

tery indotftrial tru^ in ?ood condition.
Ontario Metal Products Co.. ZJtd.. Toronto. Ont.,

Canada. (cl5m)

WANTED — TWO BAIbBESt COLMAN GEAR
Hobbinff Machines, new or secondhand size

No. 2 or 3. or other similar machines. Box
€58. Canadian Machinery. (cl2m)

FOR SALE
pOR SALE— THE FOLLOWING RBBtriLT
Machine Tools, In condition nearly equal to

new: 1—24xlO-in. New Haven Engine Lathe, G.

C. C«*n. 20-in. Universal chuck. $300.00. 1

—

Petrie heavy duty manufacturing lathe, $550.00.

T%e A. Bernard Industrial Company, Fortierville,

QuAee, Canada. (cl2m)

pOR SALE—110 FEET 46" 8-PLY LEATHER
* belt in fair condition. Firstbrook Bros.. Ltd.,

28S King St E., Toronto. (clOm)

pBOSSLEY GAS ENGINB3 — USED. GOOD
condition. Two. Built in Manchester, Eng-

land. Complete with raufTleni, gas scrubbers, air
compressor for starting. Pour Cycle Trunk Piston
Type. 20" bore. SO" stroke. 1«0 R.P.M. Anroxi-
nate net weight, each engine. 21 tons. Further
particulars on application. Canada Foundries ft

Fomings, Limited. Broekville, Canada. (cl8m)

SAY TOU SAW IT IN CANADIAN
MACHINERY

FOR SALE
Slightly used welding and cutting outfit of

the following manufacture : Davis Bournon-
ville L'Air Liquide, Prest-0-Lite Oxweld.

Carter Welding Co. of Toronto

7 Sheppard St., Toronto

PATTERNS

PATENTS
The Power Plant Company, Limited, of

"West Drayton, Middlesex, England, are
beneficial owners of the fol'lowing Ameri-
can and Canadian patents and pending
applications :

—

United States Patent 130«653 for Power
Transmission Toothed eGaring.

United States Patent 1323120 for Cutting
double helical teeth in Gear Wheels.

United Stai«s Patent 1325459 for Improve-
ments in Thrust or Collar Bearings.

Pending Application U.S. Seriail No. 248639
for Power Transmission Toothed Gearing.
Canadian Patent 1'618€3 for Gearing.
Canadian Patent 19.20099 for Cutting double

helical teeth in Gear Wheels.
Canadian Patent 194629 for Power Trans-

mission Toothed Gearing,
Pending Application Serial No. 225125 for

Power Transmission Toothed Gearing.
Pending Application Serial No. 226126 for

Improvements in Thrust or Collar Bear-
ings.

The Company is desirous of entering into

negotiations either for the sale of the

patents outright or for their exploition by
gi^nt of licenses and would be glad to re-

ceive enquiries in respect thereof.

Where DoYou Live?

We are going to put a

representative in every

town in Canada. Be the

one in your territory.

We teach you how to build

a permanent, substantial

business. Whole or spare

time. Write for particu-

lars to-day.

DepartmentB,AgencyDivision
153 University Avenue

Toronto - Ontario

65 JARVIS
Street, Toronto. Patterns in wood and metal

for all kinda of machinery. (cfm)

T-KJRONTO PATTERN WORKS.

DKANTFORD PATTERN WORKS ARE PBB-
^ pared to make up patterns of any kind—in-

cluding marine works—to sketches, blue prints or

sample castings. Prompt, efficient service. BeM
Thone 631 ; Machine 'Phone 733. Brantford Pat-

tern Works, 49 George St., Brantford. Ont. (ctfm)

MACHINE WORK WANTED

MACHINE WORK W.ANTED FOR LATHES,
shapers, milling machine and planer, etc

Hourly or contract basis. Prompt delivery. W. H
Bumbling Machinery Co.. Toronto. (etfm)

SAY YOU SAW IT IN

CANADIAN MACHINERY

Full line of

Honestly Rebuilt Machine
Tools at bargain prices.

Special price on 20 inch x

8 ft. C.M.C. Lathe.

STANDARD EQUIPMENT &
TOOL WORKS

179 St. James St. - MONTREAL

NOW!
You've been going to send

in that ad for weeks, so

why not mail it now for

next week's issue.

Canadian Machinery
143-153 University Ave., Toronto
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Die Castings, Their Various Uses and Advantages
The Fisher Motor Co., Orillia, Ont., Who Are Now Producing
Die-Castings in Canada, Comment on Several Interesting Points

in Connection With This X.abor-Saving Industry

IT IS a recognized fact that the manu-
facturing problems of Canada have

changed greatly within the last de-

cade. The need of rapid production has

built up huge organizations capable of

quantity production, where before, manu-
facturing was limited by the methods
employed. Canada is at the present time

looking forward to a future that will

mean still greater manufacturing

achievement, and that will bring to their

various manufacturers a keener interest

i n everything t h ar t

tends toward increased

efficiency.

Among the many
methods developed

within the past
twenty-five years, with

a view toward improv-

ing large scale produc-

tion^'tbe process of die

casting has been wide-

ly accepted as a means
of eliminating machin-

ing, and as such has

gained steadily i n

favor.

To the uninitiated,

we might state that

die casting is perform-

ed by forcing molten

metal into steel moulds

under such pressure

that, after solidifying, its surfaces con-

form so mitiutely to the interior of the

steel mould as to yield practically fin-

ished results. As a matter of fact, thiere

is absolutely no variation between two

die castings out of the same mould or

die, while between duplicate pieces ma-

chined by one and the same workman,

there is always a chance of error.

Die castings have long since ceased

By J. H. MOORE.

to be an unknown quantity. They have

taken their recognized place with such

parts as stampings, screw machine

parts, forgings, etc.

Take for instance such well-known pro-

ducts as automobile accessories, phono-

graph parts, electrical instruments, add-

ing and billing machines, milking ma-
chines, aeroplanes, cream separators,

motor boat parts, stationary engine

parts, photographic supplies, etc. All

these lines lend themselves readily to die-

A SMALL SECTION OF THE DIE-MAKING DEPARTMENT.

casting production, in fact there are few

lines of manufacture which have not

found some use for die castings.

So far the majority of Canada's re-

quirements in the die casting field have

beon filled by other countries, principally

the United States, but now Canada has

awakened to its opportunities in thi.s re-

gard and we can look forward to their

going after their own home business.

•. -'oJ

'rrfolB

The .Fisher Motor Co., Orillia, Ont?,'-

realizing the possibilities of this field,,

have gone into the business in eamerit,

and have not ojgly reached the production

stage but are already shipping their pro-

duct, f,

Before going irito a description of their

plant, however, let us delve into a short

histoiy of the" advance of the die casting

industry, In the year 1900 an exhibition

of die castings received recognitioa at

the J>aris Exposition, but even as far

back as 1892 their ad-

vantages had been re-

cognized by various

manufacturers. The
castings made in those

earlier days were most-

ly small, . from low

fusing alloys, but with

the growth of the auto-

mobile industry came a

marked advancement

in the production of di>e

castings.

It seemed as if at

last die castings had

established their real

worth. Not only were

they found ideal for

engine bearings but

were found invaluable

for the framework of

magnetos, for lighting

systems, oil, water and air pumps, engine

governors, and many other accessories.

The addition of aluminum to the other

alloys previously used made the die cast-

ing process especially valuable in the

production of small parts for aeroplanes,

telescopes, binoculars, gas masks, bombs,
and other devices where lightness was re-

quired.

The standard die castings, that is th^se



tu CANADIAN MACHINKRY Volume XXIII

made from the regfular die casting alloys,

found their field in such articles as truck

governors, bearings for tractors, and so

on. We could go on indefinitely, men-

tioning the various industrial fields

which have benefited by the use of die

castings, but let us next take up the

metals commonly used for this type of

ca^iting.

The Metals Used

In the early development of the die-

casting business, a great many alloys

were experimented with, so that na-

turally the variety of alloys used at that

time was ver>- great. With the advance

and development of the industry, how-

ever, it was found that a relatively

small number of alloys would meet the

requirements of the trade.

Briefly, tht metals used in die casting

can be divided into five groups as fol-

lovra: The white metal, the tin base, the

aluminum base, the brass and bronze

base, and the lead base.

ITie white metal group comprises the

zinc base alloys. The metals in this

"W« fntoixl to show Canadian manufacturers that

we can make ftrst.«laas die cagtingt in Canada,"
nra Mr. Vollant—and we believe him.

group contain a certa'n percentage of

zinc, tin and copper. The zinc ibase

alloys are perhaps more easily handled

in the die casting process than any of

the other alloys, and are therefore more
generally used. They can be employed
for all purposes where cast iron or yel-

low brasses can be used. The tensile

strength of such an alloy is less than

that of the brasses, so that in this

grouping, castings of such alloy should

only be used when the tensile strength

SOME INTERESTING EXAMPLES OF DIE^ASTINCS.

required dees not exceed 17,000 to 20,-

000 pounds per square inch. This

strength, however, is obtainable when
the metal is properly treated during the

process of alloying of casting.

Zinc base castings present about the

same wearing surface as cast iron or

yellow brass. Castings of this alloy are

used to quite an extent on small electric

motor frames, magnetos, and on many
parts in the automotive and electrical

fields. Generally speaking, the charac-

teristics of zinc-base alloy castings are

similar to those of cast iron. Some con-

cerns used about 86 per cent, zinc, 7 to

10 per cent, tin, and from 4 to 7 per

cent, copper. In some cases, other

metals are added to obtain certain re-

sults depending on the nature of the

casting, and what it is to be used for.

The Tin Base Alloy

The tin base alloys are used principal-

ly for bearings, and are, in reality, what
is more generally known as babbitt

metal. Of course,- it is well-known that

this class of metal varies considerably

in composition, some even containing as

high as 85 or 90 per cent, of tin, while

the cheaper metals contain a much
smaller percentage.

This alloy is also used for parts which

must resist acids, such as parts of milk-

ing machines, and other parts used in

the food industries. Again, the alloy's

composition depends upon the require-

ments. To make the metal extremely

acid proof, the tin is kept high in per-

centage, the antimony next, and the

copper last. For example, a favored

mixture or composition is made of 90

per cent, tin, 6 per cent, antimony, and

A CROUP OF DJB-CAST1NG8, SHOWING THE VARIETY OF WORK OBTAINABLE BY
DIE-CASTING PlHOCBSS.

A FEW EXAMPLES OF DIE CASTINGS.

4 per cent, cropper. The addition of the

intimony and copper increases the hard-

ness of the alloy.

The Aluminum Alloys

While it is possible to die-east pure

aluminum, there is no value in so doing

because aluminum in its pure state is

too soft for commercial use. For this

reason, the standard aluminum alloys

contain a high percentage of aluminum
alloyed with copper. This is the arrange-

ment generally adopted when a light

casting of considerable strength is re-

quired. A commonly used mixture is 92

per cent, aluminum and 8 per cent, cop-

per. This alloy, when produced in die

casting form, has a tensile strength of

approximately 20,000 lbs. per square inch

and is employed whenever a light, strong

alloy is required. Before die casting, the

alloy is really 2.5 per cent, less efficient

than after completion.
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ILLUSTRATING THE EXTENT TO WHICH DIE CASTINGS CAN BE USED.
NOTE THAT EVERY PIECE ON THIS ENTIRE GRINDE2S IS MADE FROM A

DIEjCASTING.

Another alloy often used on auto-
mobile parts contains a high percentage
of aluminum as before, but also from 2

to 5 per cent, of magnesium, and from
3 to 7 per cent, copper. This alloy is

much stronger than the former mix-
ture given, and by proper treatment in

melting and casting it is possible to

obtain a tensile strength as high as 35,-

000 pounds per square inch.

The copper hardens the metal as be-
fore, while the magnesium produces a
closer grain than can be obtained in the
first given alloy. Nickel is sometimes
added to produce still greater hardness.
Where gears are not subjected to heavy

wear or strain, but merely transmit mo-
tion without a great deal of power, die

castings can be used to a nicety. Ac-
curacy is easily obtainable, and the

saving effected in the elimination of the
necessity of teeth cutting is a big factor.

Spur and bevel gears are the usual type
cast, although spiral and worm gears
can be cast if desired.

As white metal castings are cheaper
and easier to make, they are therefore
used whenever there is no need for an
exceptionally strong metal. Aluminum
alloy castings are, of course, used when
strength and lightness have to be com-
bined.

. It might be well to mention at this

point that complicated shapes have no
terror for the die-casting process.

Shapes almost impossible by any other
process can be perfectly and accurately
formed. The various illustrations ac-

companying this article will, no doubt,

corvinc" the most skeptical.

Brass and Bronze Alloy
The casting of brass and bronze al-

loys are also possible. Practically the
same shapes can be produced in brass

as are produced from other alloys with
the exception that very small holes can-
not be cored and produced directly in

Points to be Remembered

When planning to iise die-cast parts,

there are certain general points, which,

if borne in mind, will increase results in

service obtained.

In dealing with steel cores, necessary

in a process producing finished parts,

undercuts or recedes in the interior

wall of the casting" should be avoided

as much as possible. In many cases, it

is possible to use collapsible or sand
cores, but this increases the cost of both
dies and castings.

If at all possible a slight draft is de-

sirable, but this is not absolutely neces-

sary. No allowance for shrinkage or

machinery need be made in drawings
except where excessive accuracy is re-

quired, or where a machining operation
is actually necessary to true up a piece

for assembling purposes.

Raised letters or fieures are eas'er

THIS ILLUSTRATES A WELL KNOWN GRINDER WHOSE PARTS, AS SHOWN ABOVE.
ARE MADE FROM DIE CASTINGS.

the casting as in the other alloys, but
must usually be drilled afterward.
The reason for this is that the pins

of small diameter which ae necessary to

produce these holes, show a slight ten-

dency to warp when subjected to the

high temperatures necessary when keep-
ing b'"?"? or brr-nze in a molten cond'-

tion. This small objection is, however,
overbalanced by the advantages derived

irom the die-casting process.

made and cheaper to cast, although both
the raised and depressed figures are
pr-^ctical and often usel.

If at all possible, allow small fillets

at sharp comers, for these add strength
to the casting, and increase the rate of
production. Where zinc or aluminum
base metals are used, the walls of the
castings should be at least 1-16 inch to

1-8 inch of an inch thick, according to

ihe size of the part, but whe" softer

DIE-OASTINGS AiRE IDEAL FOR SUOH WORK AS ScHOWN IN THIS PHOTOGRAPH.
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metals are used these walls can be made
iitUl thinner if necessary.

Castingrs made by the die-cast process

can be held to the accuracy of one-

thousandth of an inch, which is an ad-

vanta^ not to be overlooked.

When the die is completed it is placed

in a special die casting machine of their

own design. When everything is in

closed," or die casting posiition, the

molten metal is forced up into the die

at a pressur*' varying from 200 to 1,200

ANOTHER GROUP OF INTBRESTrNG DIE-CASTINGS. THE SCALE
SHOWN WILL GIVE AN IDEA OF PROPORTION.

The Actual Procedure
Let us suppTose we have been pro-

ducing some certain product in cast-
iron, and have come to the decision that
from now on the part has to be made a
die casting. What is the proper pro-
cedure?

First anji foremost in the decided
change enters the cost of the die. This
unfortunately has held back many a
concern who cannot, or will not look
further than the die cost. To make any
change in plans costs money, but if by
expanding a certain amount of cash you
save money and increase production, you
are further ahead in the long run.

Manufacturing conditions in Canada
have, now reached such a point that
luckily the various firms are looking
ahead of this first cost. After the die
is completed, the rest is easy. Suppose
we next consider the plant itself.

The Fisher Motor Co. are well-equip-
ped to handle this die-casting proposi-
tion. Mr. Vollans, the president and
general manager of the concern, is him-
self taking an active part in the busi-
ness. There is hardly an automobile or
machine tool plant where Mr. Vollan's
accomplishments are not already known,
so we need go no further on this point.
He has with him experts in both the
die-casting and tool-room practice, for
as can be understood, the skilled labor
employed belongs to these two classes.
We would like to impress readers with

the accuracy necessary on the die work,
for even if five-thousandths were allow-
ed between these dies, the metal forced
un into them would squeeze out, causing
an objectionable fin.

lbs., depending upon requirements.

The number of castings die-

cast at a time depends entirely on the

production required yearly, and the in-

tricacy of the die. It is easily under-

stood that if a concern requires 50.000

ment, where they are carefully looked

over for possible flaws, such as blow
holes, cracks, etc. Providing they are

satisfactory they proceed to the clean-

ing department, where all fins or gates

are removed. They next go through a

.final inspection before shipping, in order

to insure that only perfect castings

leave the plant. In this final inspection,

the sizes of the castings are also check-

ed.

Analysis of the Metals

The melting of the metals used in die-

casting work is a study in itself. Of
course, the various metals are bought in

their commercial form by the company,
and are melted and alloyed to suit the

different requirements. The chemical

department takes a careful analysis of

every alloy made, and reports on its

different qualities. All raw materials

received are also analyzed in order to

make sure that the proper metals are

being used.

Although the die-casting art is a com-
paratively new industry to Canada, we
can safely look forward to seeing it

grow to large proportions, for die-casi-

ings are now a recognized necessity and

not merely a novelty.

There is a constant development tak-

ing place in this industry, and work
formerly thought impractical has been

successfully accomplished. This advance-

ment is bound to continue and the next

few -years will, no doubt, further em-

phasize the advantage of the die-cast-

ing process for certain classes of work.

As Mr.. Vollans remarked to the writer,

"We intend showing the trade that we
are out to make die-castings of only

first-class quality, and we also hope to

educate the different manufacturers as

to where die-castings are possible in

IT I.S NOT GENEUAl.i.Y K.NOW.N THAT THE MAJORITY OF PHONO-
GRAPH TONE ARMS AND SMALL PARTS, ARE MADE KROU DIE-

CASTINGS. HERE ARE SOME GOOD EXAMPLES.

pieces yearly, it can well afford to spend
money on a multiple die.

After the castings have been die-cast,

they go to the first inspection depart-

place of other metals at present used."

With this we will leave the subject,

keeping our eyes open for future

developments which are sure to occur
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The Helical Gear, Its Design and Application
The Final Portion of a Treatise Covering the Application of
Helical or Twisted Teeth to Gears Operating on Parallel Axis,

Together With Data on Design, Application and Production

INVESTIGATIONS made to deter-
mine the strength of helical gear
teeth have never been conclusive.

Of course, this is easy to see when we
consider the number of variable factors
that enter into the problem. It is there-
fore impossible to give any rule or
formula for calculating the strength of
helical gear teeth which can be univer-
sally followed. The conditions that arise
in each case must be considered sepai'ale-
ly, and all of these conditions are sel-
dom known, so that any rule or formu-
la must be considered approximate only.
In the following an attempt will there-
fore be made to analyze some of the
most important points that must be
considered in determining the strength
of helical gear teeth.

Comparison of Tooth Action of Spur
and Helical Gears

An investigation of the tooth action
of the helical gear reveals the fact that
a helical tooth must be considerably
stronger than a spur tooth of the same
pitch, pressure angle, etc., for the rea-
son that there is always a greater num-
ber of teeth in action and the tooth ac-
tion is different. The diagram. Fig. 5,

should illustrate this clearly. Another
reason is that the greatest load is always
taken somewhere in the vicinity of the
pitch line.

An analysis of the action of the spur
gear tooth shows that there are three
distinct phases of engagement; first, as
at A, Fig. S, the point of one tooth en-
gages with the flank of its mate; second,
as at B, the teeth are in engagement in

the vicinity of the pitch line; and third,

as at C, the flank of one tooth is in en-
gagement with the point of its mate.
The greatest load on the .=?pur gear

tooth is therefore exeirted when the
teeth are in engagement in the first and
third positions. As the pinion tooth is

always weaker than the gear tooth (the

same materials being considered), it is

therefore evident that with the gears
operating in the direction indicated in

Fig. 8, the v/eakest point on the pinion

tooth can be determined as indicated dt

A, according to the Lewis formula.

It is also evident that when the teeth

are in engagement st the pitch line, they
are more capable of carrying the load,

and in this connection it is also interest-

'

ing to note that the teeth roll on the
pitch line, where at all other points of
their action they slip upon each other.

on the axis of the tooth through which
the pressure line passes, it is necessary
to construct a diagram. With a little

experience it is not even necessary to

lay out the teeth, but simply draw a

series of circles representing the out-

FIG. 8.—DIAGRAM SHOWING PROGRESSION OF C0N1T«?r ON SPUR GEAiR TEETH.

Members that are in rolling contact will

carry a much heavier load, generally

speaking, than those under two loads;

viz., pressure and' friction. This is es-

pecially true of gear teeth.

.Method of Determining Location of

Weakest Section

The method of determining the loca-

tion of the weakest section of a helical

gear tooth, is found in a slightly dif-

ferent manner from that of a regular
spur gear tooth. In a spur gear, for

instance, the line of pressure passes
through the point of the tooth, as is

shown in the diagram. Fig. 9. Owing
to the overlapping of the tooth action

of the helical gear tooth, the pressure

line P crosses the axis of the tooth in

the vicinity of the pitch line. In the

spur gear the strength of the pinion is

not governed by the number of teeth

that is in mesh with it, whereas, the

strength of the tooth of a helical pinion

is governed directly by the number of

teeth of the gear in mesh with it.

To determine the location of the point

PINION, % PITCH, STUB TOOTH
15 TEETH /_ BASE CIRCLE OF PINION

GEAR. 30 TEETH

FIG. 9-hDIAGRAM ILLUSTRATING GRAPHICAL METTHOD OF DERIVATION OF
THE LEWIS FORMULA FOR STRB3NGTH OF GEAH TEETH.

side, pitch and base circle diameters of

the pinion and gear, respectively. The
line of action is then drawn tangent to

both base circle diameters, and of

course, both pitch circles should be tan-

gent to each other. The base circle dia-

meter is found by multiplying the pitcTi

diameter by the cosine of the pressure
angle.

We can now determine the strength of

a helical gear tooth in the same manner
as a spur gear tooth. After an out-

line of the tooth has been drawn on the
normal plane, described later, a line is

drawn tangent to the base circle, and
passing through the point found in the

following mariner:
Where the outside diameter circle of

the gear cuts the line of action is the

point where contact starts on the pinion

tooth. The location of the point on the

axis through which the pressure line

passes will then be one half the distance

from this point and the outside diameter
of the pinion.

Diagrammatical Method of Determining
Weakest Section of Tooth

In order to determine the weakest sec-

tion of the tooth, it is necessary to con-
struct a parabola passing through the
point of application B of the tangential
force and tangent to the tooth profile at
C which is assumed to be the weakest
section. The parabola thus constructed
encloses a cantilever beam of uniform
strength, the weakest section of which
lies in the plane CEF of the base of the
parabola. The problem is to find the
location of the base of the parabola.
The first step in determining the

weakest section of the tooth, assuming
that the tooth outline has alread.v been
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PIG lO^rWO METTHODS OF DETERMINING WHIAKEST SECTION OF GEAR TOOTH.
A SHOWS METHOD OF CONSTRUCTIONG A PARABOUA BY DRAWTNG AN IRREGU-
LAR CURVE. B SHOWS METHOD OF CALCULATING WEAKEST SECTION OF TOOTH.

constructed, is to draw a line represent-

ed by force P from the extreme point

A of the tooth passing through the

centre line RD of the latter and tangent
to the base circle. The point B where
this tangent or pressure line cuts the

centre line of the tooth indicates the top
of the parabola. Many draftsmen simply
use an irregular curve, and by means of

their eye, locate what appears to them
to be the weakest section of the tooth.

Then they draw a curve tangent to the

profile of the tooth at this point. That
this is an extremely rough and in-

accurate method is clearly illustrated at

A, Fig. 10. Here two irregular curves
a and b have been drawn tangent to

what appears to be the weakest section

of the tooth, but we find that distance
c does not equal the distance d; there-

fore, the "sight" method is not an ac-

curate one.

Mathematical Method of Determining
Weakest Section of Tooth

This method is illustrated diagram-
matically at B in Fig. 10. In its primary
steps it does not differ from that shown
at A, up to the point where the weakest
section of the tooth is to be determined,
.^fter constructing the tooth section
(which should be draw* to an enlarg-
ed scale, preferably 10 to 1), draw a
series of parallel lines, e, e,, e.., etc.,

0.100 inch apart, and at right angles to
the vertical centre line of the tooth;
then draw a parallel line f passing
through the intersection point of the
pressure line P and the centre line of the
tooth. We now, by trial calculations,
determine the weakest section of the
tooth.

To proceed, we measure the length of
the line e, which is the distance p; we
then square this distance g and divide
it by the distance h, and this gives us
the factor as shown in the illustration.
For example, g = 0.1188 inch, and h =
0.17. 0.1 1P8V^ 0.17 -0.08.302 inch. We
proceed in this manner, starting well
above what appears to be the weakest
section and continue until the values ob-
tained reduce and then start to increase
again. The smallest value indicates the
weakest section of the tooth. At B in
Fig. 10, the tooth profile anTiea»-s as five
times ar-tual sire, but the result of the
calculations are given as though the

teeth were drawn to the actual size.

We see that the distance g^" divided by
h. gives us 0.07606, which lies in between
0.'08026 and 0.07938. In order to prove

that 0.07606 indicates the weakest sec-

tion of the tooth, we thus calculate on
each side of the line e^, taking spaces

0.010 inch apart. In this way we can

determine very accurately just where the

weakest section of the tooth is. The
value obtained by squaring the distance

g,, and dividing it by the distance h,
gives us the factor which represents the

weakest section and is equal to the val-

ue X. We therefore find x by calcula-

tion instead of directly by measure-

ment.

The helix angle of the helical gear,

Volume XXriI

as will be explained later, affects this

strength factor obtained by calculation.

As the helix angle is increased, a greater

load is imposed on the tooth, so that its

relative strength is less.

Determining Proportions of Tooth on
Normal Section

The greatest load on a helical tooth

is taken in a plane at right angles to

the normal section of the tooth, so that

in order to determine the strength of

the tooth, we must find the proportions

of the tooth on the normal plane. Fig.

11 gives us the information that we want
in order to determine the shape of the

tooth on the normal plane. In order to

take a practical example, we will assume
the following: To determine the strength

of a 15-tooth pinion, 7/9 pitch, 20-degree

stub, 23 degrees 25 minutes pressure

angle, the proportions of the tooth on
the diametral plane are shown on table

below:

We see from Fig. 11 that on normal
plane, the gear is of elliptical shape, but
in order to determine the strength of the

tooth we ignore this eclipse and con-

sider the tooth simply as though it were
laid out with a larger pitch diameter,

greater number of teeth and smaller

pressure angle.

How a Steep Helix Angle Affects Gear
Tooth Strength

The disadvantages of a steep helix

angle for a helical gear are three in

number. First, a steep helix angle in-

creases the end thrust; second, it in-

creases the tangential load on the tooth,

and, third, it reduces the cross-section

of the tooth on the normal plane, mak-

Diametrai Plane

Number of Teeili ^5

Diametral- Pitch 7/9

Pitch Diameter, inches 2.1428

Pressure Angle 20

Tooth Thickness, inches 0.2244

Normal Plane

N
Xiiniber of Teeth, A^ =

Diametral Pitch, P,

15

COS. 0.7727

p

19-4125

76283

COS. a 0.91764

N,

Pilch Dianuter, D,

I'M '25^

7.6283

2.5448 inches

Tootli Tiiickness, T, =
5708

P,

= 0.2059 inch

Tan. of Pressnrc .\ngie /3 = tan. 20° X cos. 23° 25'

In whicli

:

N — number of teeth on diametral plane

\, = number of teeth on normal plane

P, =r normal diametral pitch

D, — normal ])itch diameter

T, r= normal tooth thickness

/8 z- normal pressnrc angle

18'
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FIG. 11—DIAGRAM SHOWING DERIVATION OF FORMULAS FOR OBTAINING THE
NUMBER OF TEETH ON NORMAL PLANE, AND OTHER NORMAL TOOTH

BLBMHINTS OF HELICAL GEARS.

ing it less capable of carrying the in-

creased load.

In order to show how a steep helix

angle affects the strength of a helical

gear tooth, we will take several ex-

amples. In the first case, we will com-
pare a 15-tooth spur pinion, 7/9 pitch,

with a helical gear of the same pitch

and having a helix angle of 15 degrees

and 12 minutes. According to the Lewis

formula, the strength factor x, for a

spur gear of this pitch is 0.0794, and a

helical gear of the same pitch and hav-

ing a helix angle of 15 degrees 12 min-

utes is 0.1024. A helical gear tooth of

15 degrees 12 minutes helix angle is

therefore approximately 29 per cent,

greater in strength (ignoring the added

strength resulting from the greater

face width due to the angularity of a

line of contact) than a spur tooth of

the same pitch; but we have the factor

of increased tangential load to consider.

The actual load on the 15-degree 12-

minute helical gear is approximately 3%
per cent, greater than that on the spur

gear, thus reducing our increased

strength factor down to about 25% per

cent. Therefore, we can consider that

a helical tooth having 15-dtegree 12-

minute helix angle has approximately

25 per cent, greater effective strength

than a spur gear of the same pitch, etc.

When we increase the helix angle, how-

ever, we find that we weaken the tooth

from two standpoints. First, we incre«se

the tangential load on the tooth; and sec-

ond, we reduce its cross-section on the

normal plane. A comparison of a 15-

tooth spur pinion with a helical pinion

of the same number of teeth and having

a helix angle of 23 degrees 25 minutes

gives us the following results: From the

standpoint of increased tooth strength

a helical gear of 23 degrees 25 minutes

helix angle is approximately 17 per cent,

greater than a spur pinion of the same
number of teeth; but when we take the

increased load into consideration we find

that this increase in the helix an^e
imposes a tangential load on the tooth

which is approximately 8% per ftent.

greater than that imposed on a spur

I

tooth, so that this reduces our effec-

tive strength to approximately 8V4 per

cent. If we carried on our calculations

still further, assuming a still greater

helix angle, for instance 45 degrees, we

would find that our helical gear in*?tead

of being stronger than our spur gear

was actually about 50 per cent, weaker.

This factor would be lowered, however,

when we took the angularity of contSct

factor into consideration.

Substituting Helical for Spur Gears

We are frequently asked by manufac-

turers for information regarding what

we would suggest in the way of a helical

gear to take the place of a spur gekr

where extreme quietness of action is de-

sirable. This frequently comes up, es-

FIG 13—HELICAL GUIDE AND CUTTER WITH
CUTTER-SLIDE ASSEMBLED ; USED ON TTIE

FELLOWS HELICAL GEAR SHAPER.

pecially in connection with cam-shaft
drives for automobile engines. As a
general rule, it is necessary for the same
centre distance to be retained and afso
the same ratio between the two or more
gears used; so that the problem is one
that requires the selection of a set of
helical gears having the same centre
distance as spur gears and to be of the
same tooth retio.

The Question of Enlarged Pinions

The Involute Curve possesses the advan-
tage of flexibility as regards centre dis-
tance and pitch diameter. This flexibili-
ty of the involute enables us, therefore,
when changing over from spur to heli-
cal, to enlarge or reduce the diameters
of the gears so as to retain the required
centre distance and tooth ratio.
The problem of changing over from

spur to helical is sometimes a difficult
one, depending largely upon the require-
ments that have to be met. It is, there-
fore, impossible for us in this limited
space to thoroughly explain all of the
points connected with this problem.
What we will endeavor to do, however,
is to take a simple example which will
explain some of the most important
points.

Wf will assume, for example, that we
have a pinion of 15 teeth and a gear of
60 teeth, 14% degree pressure angle, 6
pitch, which is to be replaced by helical
gearing. Now, our first consideration
is to select an approximate helical angle
for our helical gears. Let us assume
that these gears are to drive the cani.-
shaft of an automobile engine, and that
the helix angle of 23 degrees
will be about right. We will also sub-
stitute stub teeth of 20 degrees pres-
sure angle for the 14% -degree full-
length teeth.

Calculations for strength show us that
6/S, 7/9 and 8/10 pitch stub-teeth spur
gears are all stronger than 6 pitch full-
length 14% -degree gears. We therefore
have at least 3 pitches to select from.
For the sake of comparison, we will

try 8/10 pitch and see what result we
get; taking 20 teeth for the pinion and
80 teeth for the gear, we get a tooth
ratio of 4 to 1, and a centre distance
equal to 6.250 which is exactly what we
want. As an 8/10 pitch helical gear
having 23-degree helical teeth is strong-
er than 6 pitch 14% -degree teeth, we
can use 8/10 pitch for our gears, should
we so desire.

Cutting Helical Gears

The cutting of helical gears does not

differ materially from the cutting of

ordinary spur gears. There are a few
points, however, in connection with the

setting of the helical cutter relative to

the work which differ from the spur
cutter. Before proceeding, however, with
a description of some of these points, we
will deal briefly with the principle upon
which the helical gear shaper operates.

Principle of the Helical Gear Shaper

The principle upon which the helical

gear shaper operates has been previous-

ly explained. It differs from the prin-

ciple upon which all other gear-cutting
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machines operate, in that the control of

the helix angle is positive, and the cut-

ter itself is a helical gear. This cutter

works on the moulding-generating pro-

cess and in its action on the work is

similar to that of two gears in mesh.

Control of the Cutter

The helical gear shaper cutter, which

is illustrated in Fig. 12, where both right-

and left-hand cutters are shown, is sim-

ply a helical gear with the top cutting

faces of the teeth ground at right angles

to the helix angle of the tooth itself.

In operation this cutter is held on the

cutter-spindle, as illustrated in Fig. 13.

The cutter is controlled in its operaffon

on the work by means of helical guides.

One of these guides is fastened directly

to the cutter-spindle, and the other is re-

tained in the upper worm wheel housing.

An adjustable shoe is provided for tak-

ing up wear. The bearing surface, how-

ever, between these two guides is so great

that wear is practically negligible.

This principle, it will be seen, differs

from that employed on all other gear-

cutting machines in that the change

gears have nothing to do with the

generating action of the cutter or with

its control. All the change gears are

for is to preserve the correct relation

between the number of teeth in the cut-

ter and the number of teeth in the work.

The control of the cutter when in action

on the work is positive and is not flex-

ible, consequently the helix angle can be

duplicated at any time. Furthermore,

the helix angle is beyond the control of

the operator, it is impossible for him to

make a mistake in setting the machine

as far as 'the helix angle of the gear is

concerned.

FIG. 14—RIGHT- AND LEFT-HAND HBLICAX GEARS SHOWING DIKECTIOIN OF TWIST.

Another very important feature of

the helical gear shaper is that the cut-

ter itself is ground all over after harden-
ing, including the involute curves on the

teeth, which are generated by a precision

grinding process.

Points on Cutting Helical Gears
One point in connection with the cut-

ting of helical gears, which will be men-
tioned, is that the helical cutter requires

slightly more overtravel than the spur
cutter, because of the relation of the

top faces of the cutter teeth to the
work. The amount of overtravel for

various pitches and helix angles is given
in Table III, where a diagram is also

given showing the relation of the cutter

to the work. The graduations or mark-
ings, therefore, on the crank-shaft head,

which are used for setting the spur cut-

ter and give an excess over-travel of

3-16th inch, cannot be used directly for

the helical cutter; so that it is necessary
for the operator to allow additional
travel as illustrated in Table III, in
order that the top face of the cutter
will clear both the lower and upper
faoes of the work.

In the cutting of shoulder or internal
gears in which a recess must be provided
for the cutter to run into, it is necessary
to have this recess slightly greater in
width than that which would be satis-
factory for spur cutters. The minimum
width of the recess for shoulder or clus-
ter gears is given in Table III for the
various pitches and helix angles.

Marking of the Helical Cutter

In order to prevent any possible con-
fusion with regard to the use of the
proper cutter for cutting right-hand or
left-hand helical gears, the helical gear
shaper cutters are plainly marked om

TABLE in.—BrCBSS AMOUNT OF OVERTRAVEL NECESSARY WHEN CUTHNG HELICAL GEARS, AND MINIMUM WIDTH OF CLEARANCE
GROOVE

.rT~n.

HELICAL GEAR SHAPER CUTTER

HELICAL GEAR BLANKS
,., n Kt^^'^"^. CLUSTER GEAR BLANK

"PULL" STROKE

%7 *

HELICAL GEAR SHAPER CUTTER

-i
TO^ NOT LESS THAN 'a

Pitch

S/7
5/7
6/8
6/8
7/9
7/9
8/10
8/10
0/11
9/II
10/12
10/12
12/14
12/14

Helix Ancle

15 -20'

14"-5S'-
23°

1S°-I2'
2.1°-25'

I4°-5S'
23'

IS'- 9'

23°-20'

«4°-55-

M°-S5'
23°

Plain Helical Gears A

Excess Amount of
Ovektravel— Inches

7/64
5/32
3/^2
1/8
5/64
7/64
3/32
3/32
1/16
5/64
1/16
5/64
3/64
1/16

Helical Shoulder and Internal Ge.^rs Ti

Excess Amount or Minimum Width of
Overtravel — Inches Groove C^ Inches

5/64 5/16
1/8 23/64
1/16 19/64
3/32 21/64
1/16 9/32
3/32 ';/'i6

1/16 I7y64
1/16 19 /64

1/32 17/64
1/16 9/32
l/.^2 1/4
I/16 17/64
1/64 1/4
1/32 17/64
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the back face. For instance, the cutter

which in reality is a left-hand cutter is

marked "right-hand" it is to be used
for cutting right-hand gears; and the

cutter used for cutting left-hand gears
is marked "left-hand," although in reali-

ty the twist of the teeth of the cutter is

in a right-hand direction. Fig. 14 shows
what is meant by right-hand and left-

hand gears. A is a left-hand gear and
B is a right-hand gear. It will also be
noticed that the twist of the teeth on A
travels in a left-hand direction, whereas
the twist of the teeth on the right-hand
gear travels in a right-hand direction.

Setting the Cutter to the Work

The helical cutter can be set with re-

marked "right-band" as it is to be used
in the same manner as the spur cutter,

by using the 0.019-inch feeler gauge.
Owing to the twist of the teeth it is

necessary to use slightly more care in

setting the helical cutter, and the cutter
should be rotated by the crank-handle
so that one of jhe teeth used for
the setting be brought in an
axial position relative to the work.
The gauge also should be used at the top
edge of the cutter, and it is advisable
to rotate the cutter around a few times
and make various tests to see that the
correct setting has been obtained before
starting the machine.

CANADIAN MACHINERY
bushing in the jig, but the results were
very unsatisfactory.

The holes were scored and rough in
their finish, and we did not seem able
to retain the desired size, some holes
being larger than would pass inspection
even though a fixed stop was used, so
that the reamer would enter the piece
the same distance for all the forks be-
ing machined. It might be added that
the hole was machined from the solid.

The problem was solved by using the
reamers, shown in Figs. 2 and 3. A %
in. hole was first machined, using a two-
lip twist drill guided through a % in.

bushing in the jig. A four-lip drill,

1.010 in. diameter, was then used.
The shank of this tool was 1 inch dia-

meter, and was guided in a bushing of
the jig of suitable size for the work.
The roughing reamer. Fig. 2, was then
used, and this was followed with the
reamer, Fig. 3.

It will be noticed that the reamer.

INTERESTING TYPE OF TAPER
REAMER

By Robert Mawson

WE recently had the problem of
machining the lever shown in

Fig. 1, which presented a diffi-

culty which was solved as described.
The lever is made of a malleable iron

casting and its general shape and size

may be ascertained from the illustra-

tion.

The casting was first milled at the
fork end and on the bosses A, using a
pan of straddle milling cutters spaced
to a distance of 5Vi inches on the inside
cutting edges.

The next operation is machining the
bosses B, and another set of straddle
milling cutters is used for this work, the
cutters being placed on the machine ar-

bor, with the piece set on the milling
machine table, so that the left-hand boss
will be 1 inch away from the machined
face of the left-hand fork boss, as
shown.
The holes in the casting are next drill-

ed and reamed, the holes being tapped in

a later operation.

A jig was made for the work of drill-

ing and reaming which was not very
complicated, being of an open tvpe.

The piece was located bv headless
screws placed at an angle of 45 deg., and
were used at the fork end.

Sc"p'"s find clamps heintr tightened
onto the fork castinnr held it securely for
thp machining operation.

So far everythine seemed to be com-
ine smoothly and standard rouchine and
finishing taper reamers we'-e tried to

machine the large taper hole shown at

C.

These reamers were guided through a
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Fig. 2, is of unusual construction. It

is made with angular cutting edges with

a pitch of .500 in. and triple lead. The
spiral is made left hand and the direction

of rotation of the tools is right hand.

We tried a reamer with a double lead

and this gave so much encouragement in

the solution of tne problem that the

tool, illustrated, was made and very
satisfactory.

In action the chips were forced up
the reamer along the spiral and a smooth
hole absolutely to size was the result.

A cutting lubricant was used for the
reaming operation.

About 2 to 3 thousandths of an inch

was left in the hole for finishing reaming
operation and using the tool. Fig. 3, a
perfect hole to size and interchange-
able in its nature was obtained.

Such a type of reamer should prove
useful for cast steel parts or steel forg-
ings as well as malleable iron castings.

(,M ^

f rreti M» Taper ^'per /f*t..

FIOS. Z AND 8—.ROUGHING AND FTNOBHING REAMERS.

FIG. 11—A VIEW OF THE LEVER ITSELF.
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Various Ways of Chucking on Thread Millers

The Chief Points to be Observed in Proper Chucking Are Three

in Number. These Are Given, Together With Other Interesting

Information Relative to the Art of Properly Chucking Your Work

No doubt many readers of CANA-
DIAN MACHINERY are interest-

ed in thread millers and thread

milling in all its phases, so we publish

below some matter taken from a bulletin

issued by the Smalley General Company,
Inc., of Bay City, Mich, relative to the

different methods of chucking, and the

chucks in use on their type of thread

millers.

They commence by remarking that the

chief points to be observed in chucking
are: 1st. Hold the work so tightly that

it cannot slip; 2nd. Hold the work by the

parts for which alignment is required;

3rd. Rapidity.

Air-Operated Collet Chucks

The air-cperated collet chuck is pre-

ferred for most rapid and satisfactory

work. It is operated from the operator's

position in front of the machine. It is

rapid, and furthermore, in chucking
rough pieces, if there is a slight slip from
a high spot to a low, the air chuck fol-

lows it up and tends to grip much
tighter. It gives a more powerful bite

than can ordinarily be obtained by a
hand-operated chuck and therefore holds

the article chucked more rigidly. This

is of particular advantage when the part

to be milled is overhung.

Three-Jawed Chucks

The principle of operation of the three-

jawed air-operated collet chuck is simple
and familiar. It cr^nsists of three collets

hinged at the back to a spider which is

drawn in and out by an air cylinder.

These collets are closed in on the work'
by an inclined surface sliding on a
closing-in ring so that really they oper-

ate on an inclined plane giving a very
powerful grip. When the piece is small
and the article finished it is advisable to

use a one-piece collet, which consists of
a piece of steel turned outside to fit the
closing-in ring and inside a trifle larger
than the piece to be chucked. It is then
split like an ordinary screw machine col-

let and given the back and forth motion
by the air cylinder. When a tapered
thread is to be milled it is necessary in

every case that the work occupy the
eame position with reference to the stop
on the bed airainst which the bottom
slide is shoved. In other words, when
the milline head i« up acrainst the stop
which is provided for this work, the no-
sitior of the hob must be identicallv the
same in each case in reference to the
end of the thread to be millod.

Air Collet Chucks Fitted With Station-
ary Collet

In case? where the work is small
enough to permit, a stationary collet is

put inside the movable collet. This
stationary collet is constructed along the
same lines p.a the screw machine collet

but is much larger and is made of cast

steel or cast iron. With this device and
proper stops on the milling head the work
is shoved back into position in the chuck.

At the same time the milling head is ad-

vanced and shoved into the chuck the

proper depth. Then when the air cylin-

der is operated it does not change its

position. If it were not for the station-

ary collet the piece would be drawn away
from the top, an amount equal to the

travel of the movable collet, and as dia-

meters of work differ in many cases the

amount- this movable collet travels in-

ward would decrease with the increase in

diameter of the work, thus introducing

a variation which of course would be ob-

jectionable. Our system of stationary

collets has been thoroughly tested and
has been found very satisfactory. There
are certain points to be obf-erved in the

construction of stationary collet chucks.

For instance, if the chuck is not properly

constructed, concentricity of the work
will not be obtained. By our method of

construction no variation in the travel of

the collets with reference to each other

can be introduced. To cite a specific

case, we made the largest air collet

chuck which we think has ever been con-

structed. It was used for chucking 16-

Inch shells. The threads in these shells

were not permitted to be out of concen-

tiicity over .005 or .006 in recard to the

outside of the shell. The Government
Arsenal (Watertown), which bought this

machine, reported to us that they had
not had the least difficulty in this con-

nection.

Tapered Arbor Chucks

This type of chuck is used in certain

cases where a large production is re-

quired, as for instance automobile hubs.

It is sometimes possible to arrange it so

that the hob is slipped over a tapered

arbor. Then, by simply pulling a ring

around outside of the chuck the cams
are thrown in which pull it back on the

arbor. The piece is driven by a key
fitting in the key-way of the hub. When
the job is finished the ring is thrown
the other way and cams knock it off the

arbor. This makes a very desirable sort

of chuck in cases where it can be used to

advantage.

Adapter Chucking

This is another type of chuck which is

used in many cases where the work has
to be drawn up against the face plate.

The face plate has the proper pilots on
it to centre the work. It is operated by
a draw-in bar connected with the afr

cylinder or by a washer forced up
against the piece by means of a hand-
operated nut. This method of chuckinfr

is quite necessary for some work in or-

der to give it the required support when

it is so frail or light of section that it

would have a tendency to spring.

Difficulties Which Arise and Must be

Overcome

This springing brings up another point.

In stamping sections made of thin metal

or thin castings or in thin tubing, the

metal will sometimes spring under the

action of the hob, and when the cut is

completed be out of true. When this is

the case, if accuracy of the thread is re-

quired, it is necessary to so chuck the

piece that this distortion cannot take

place. This is usually taken care of in

our collet chucks by chucking the piece

on the outside or by expanding mandrels

where the piece is held and supported

from the inside. In the case of tubing

a plug is sometimes driven into the end.

Where the piece has a thread on one end

and is smaller at that end than at the

back end we sometimes put what we call

a false collet on the piece. It consists of

a spring ring which springs to a slightly

larger diameter than the piece on the in-

side. The outside diameter, which is as

large or a little larger than the piece to

be chucked, is at the back end. Each
time a piece is chucked this pise; is plac-

ed on the end to be milled and the piece

can be shoved back into the collet chuck

and is held in place by the false collet

which in turn is held in the collet. Some-

times a piece is of such a shape that it

is hard to grip it anywhere. Take for

instance an old and probably familiar

illustration of a shell with a nose thread.

The front end of the shell is tapered so

that it is impossible to get a hold upon

it. If held at the bourillet the overhang

of the shell is too much as a slight piece

of dirt on the outside of the shell would

cause tiip nose to run out. In this case

it was necessary that the thread be con-

centric with the tapered end, and we
made a long chuck something the shape

of a cylinder with the sides cut out so

that the thcll could be dropped in, and

at one end of the cylinder was a face

plate with a hardened steel bushing in it

of such size that it permitted the nose

end of the shell to just pass through. A
plunger in the back of the cylinder oper-

ated by the air cylinder. It shoved the

shell into the bushing and at the same

time centered it at the back end by
r.ieans of a conical rinf? which fitted the

base end of the shell. This pressure was
sufficient to prevent the shell from turn-

ing during the milling operation. This

same principle is followed in many or-

dinary commercial operations.

Milling From the Rough

In many cases the surface to be milled

need not be finished before going to the

thread miller. If the excess metal is
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light the part can sometimes be finished

with our turning attachment. If the core

sand is all removed from castings so as
to give 8 smocth surface they can be
milled from the rough. The cored sur-

face of the casting, however, must be
fairly true for roundness. Generally
speaking, where a surface adjacent to

the thread is required to be in true align-

ment to the thread so .is to have a good
or perfect contact with the surface
against which it presses, this surface
can be turned on a Smalley General
thread miller at the same chucking.

Special Chucks

The chucks described above are more
or less standard. Where the piece to be
milled is unusual in shape, special chucks
can be built to insure rapidity in oper-
ation and accuracy of the finished part.

Attention is called to the fact that in cer-

tain cases, as for instance in milling col-

lars or rings, it is possible by the use
of a long hob to mill several pieces at

one chucking. This materially reduces
the net time per piece and the amcunt of

handling. In thread milling the matter
of chucking is so vitally important that
a word of caution must be spoken. To
get proper results with a thread miller

the chuck must be mechanically correct

n—r^
h

and right. It must be remembered that
with a thread miller the thread is com-
pleted at one revolution of the work by
the use of a multiple tooth hob. Hence
the stress and strain, the torque and tho
bite of the hob are greater than in the
case of machine tools using a single
cutter. Naturally enough it is far from
our purpose to suggest fanciful difficul-

ties to those interested in thread mill-

ing. But we think it is right and proper
to lay stress on the importance of chucks
ing in relation to thread milling, at the
same time giving the general assurance

tiiat the services of our engineering de-

partment are open to any interested

person.

DRY PIPE JIG

By C. D. Thcrburn and J. Hall

The following sketch illustrates a jig

which has proved of considerable value

to us in the drilling of new sleeves for

old dry pipes.

Frequently we have to renew the

sleeve on the end of do-y pipe, and the

trouble was to get the holes in new
sleeve to correspond with holes in the

end of old pipe. The old method was as

follows: The old sleeve was removed,

to transfer and lay out holes some dis-

tance up body of pipe. When the nevr

sleeve had been shrunk in, position, the

holes were again transferred back to it.

Very often the man who did the laying

off was not accurate, and the result was
that when boles were drilled in new
sleeve they did not correspond with old

holes in end of pipe, frequently causing

breakages of drills and taps of holes

having to be opened out to a larger size,

thereby 'shortening the life of dry pipe

and probably the foreman having to get

special oversize pings made. To over-

come above difficulty, the jig, as shown,

was designed and mad* to suit a small

sensitive drilling machine, the base of

jig being bolted securely to table a-

the locating pin set central with drill

spindle. The dry pipe supported at its

middle on a roller trestle and the inside

of sleeve end of pipe resting on the

rollers in horns of jig. The locating pin,

with pressure of spring below, engages

in existing holes in old pipe and the

bush in top of jig ensures alignment of

hole in new sleeve. Result was an ac-

curate job, a big saving of time, and a

prolonged life of pipe.

THIS ILLUSTRATES TH'? JIG POH DRY PIPES IN DKTAIL.
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^WHAT OUR READERS
THINK AND DO

The Functions of a Technical Magazine

By JOHN S. WATTS

THIS article is written for the

purpose of suggesting what type

of contribution the readers of

technical papers wish for.

In a fairly long experience in me-

chanical work, I have found the tech-

nical magazines of inestimable advant-

age, but still have the conviction that

for a variety of reasons they do not

fulfil their functions with as high an

efficiency as they could.

In the field of mechanical engineer-

ing the magazines have, roughly, three

main divisions of worliers to cater to,

these being as fallows: Designing, man-
ufacturing, management.
While one reader will be interested in

the articles published which fall into

that division, in which he is himself

placed, the three are so closely inter-

related, and the reader himself is prob-

ably hoping to be some day in some
other division, that it would be a mis-

take, even if it were possible, for any
journal to attempt to confine itself to

any one of these divisions.

It may, therefore, be understood at

otice, that no reader can expect to find

every article in every issue to be of in-

terest to him, but we ought to get some-
where near a fair division.

Taking these divisions in their order
we bav« first desigrning, and I believe

this to be the division that needs and
uses the technical paper most. I think
it could be shown that it is this division

which supports the technical paper more
than any other.

The reasons I say that the desigrning

end of the business needs the technical

papers most is that, in the nature of
things, the number of men in the draw-
ing office will be much smaller than the
number in the shop, that is, on the
manufacturing end, so that while we
can, in the shop, subdivide the work so
fine that each man will be supplied with
that class of work at which he is expert,
the man in the drawing office has to be
much more versatile and is expected to
have a working knowledge of almost
everything in the mechanical line.

For this knowledge, he must depend
largely upon the technical journals, and
as time goes on, and the field of me-
chanical work extends, he is more and
mere dependent upon this source. Fre-

quently the designer is engaged in some-

thing which is new, at any rate, to his

plant, and has generally little to guide

him in the way of actual operating ex-

perience, with similar machines.

If engineers would publish more in-

formation as to the stresses which have

proved too high, in machines they have

built, and weak points which have de-

veloped, we would gain some very valu-

able information. And under present

conditions, when the competition is

greater between countries than between

companies, the old-time idea of keeping

information of this nature secret should

be discarded.

The biggest weakness in the organiza-

tion of most firms to-day is this very

lack of operating experience in our

draftsmen and designers, and under

present conditions can best be remedied

by the publication of the weaknesses

which develop, by those who have the

experience and the remedy that cured

it.

On the other hand, the shopman, or

operative, is getting his experience, all

tho time, in actual work, and is more

frequently than not working on parts

or machines which he has worked on

quite frequently before.

In designing new machines, while we
have the engineering hand books to give

us the basic laws upon which we must
build, we get little assistance from these

books as to the application of these laws

to any particular problem. This is

necessarily so, because only the techni-

cal journals could hope to keep up with

the rapid progress of events in the me-
chanical world. Therefore, I think there

is a great need for articles giving the

stresses and proportions used in success-

ful work.

The number of hours sipent designing

such simple parts, as hand levers, shaft

couplings, plain bearings, etc., must be,

in the aggregate, enormous. Tables

giving the general dimensions of these

and similar small parts could well be

published in the technical journals,

whereas, a handbook "being published

only every so many years would not
care to publish such matter until it had
become, in the course of many years,

really a standard.

The blame for the scarcity of these

really useful articles lies mainly with

the designers themselves, because they

do not, except in rare cases, send in for

publication the tables, charts, etc., that

they have got up for themselves. This

is partly, no doubt, due to modesty in

thinking that what they have themselves

done, others can do, or have done, and

that the other fellow will probably pre-

fer to get up his awn material.

This is not, to my belief, the correct

point of view, as I am sure that we are

only too glad to avoid the drudgery, and

save time where we can by utilizing th?

work of another.

It should be borne in mind that me-

chanical engineering, touching as it does

almost all the human activities, requires

sometimes information on almost every

subject under the sun; therefore practi-

cally nothing that can be classed as in-

formation on any subject whatever,

should be rejected, provided it may be

reasonably expected to be practical.

The manufacturing or shop end, I

think, is much better served by the jour-

nals, but I would like to see more at-

tention paid to the tmie required to per-

form the operation described. This point

is very rarely mentioned in describing a

job, but would be valuable for compari-

son with other methods. The time con-

sumed in doing a certain piece, of work

is really the final criterion by which to

judge the method of doing it.

The third division, management, is, in

my opinion, one that would be assisted

greatly, if an open discussion could be

started and kept up in the paper be-

tween the two sides in an amicable and

truth-seeking spirit. I believe it would

lead to a better understanding between

the executives and the men. All em-

barrassment will be removed and per-

sonal animosity if the letters were pub-

lished under a nom de plume.

It is largely up to readers to make a

technical paper of service to them by

doing their part in sending in material,

both on simple and oh obstruse sub-

jects, the one is as likely to be helpful

as the other, as we must always remem-

ber there is a younger generation com-

ing along.
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A SIMPLE MARKING MACHINE
By D. A. HAMPSON

' In a recent number of CANADIAN
MACHINERY there was described a
machine u?ed in making Smith type-
writer characters. It brought to mind
the device fhown above which the
writer made up one niorninp- durins: the

rush of war work to mark the round
heads shown in the upper corner.

We had slate marking machines and
other stamping tools, but there was apt
to be congestion on the machine used for

these heads. Feeding these small round
pieces was slow work at best and so it

was decided to try another scheme using
the same roll die as the machine.
Some odds and ends were gathered

together, a little milling done and some
drilling, and the idea of 7 a.m. was the
fixture of noon.

In the drawing, one of the screws has
been left out for clearness—all four were
provided with compression springs to

make up for variations in thickness. A
tongue allowed the base to be grasped in

a vise and with a boy at the end of the

handle, five thousand of the pieces could

be marked in a day. This kept us ahead
of the screw machine and it relieved the

marking machine of this job, at the same
time doing better and faster work. More
than this could not be asked of any de-

vice.

HOLDING HEXAGON STOCK- IN FOUR-
JAW CHUCK.
By F. Homer.

In a case where a lathe happened to be
ntted with a nice new 4-jaw self-centerinfr
chuck, the foIlcwinK ari-anjcement wa«
adopted to get around the difficulty of
holdinjc some hexagon stock, there beint?
no 3-jaw chuck provided. A piece of stout
steel tube was taken, of a bore to gust
slide over the corners of the hexason, and
a saw-cut put through enabled it to centre
and grip the bar, the pressure of the jaws
coming as indicated by the arrows. The
same device ini]?ht be employed for tri-

angular bar, while, on the other hand,
square rod could be chucked when only a
three-jaw chuck is available.

a tool having the features of construc-
tion in Fig. 1 was made for this pur-
pose.

The body of this tool A is cut away at
B to hook over the shoulder of the shaft.
A screw C having a soft shoe between it

and the bushing is contained in this

body, thereby causing the bushing to be
forced in place by turning the screw with
a wrench on the square' at D.

come in very useful for making collars,

bushings, pins, etc., an-d the following
method of sorting and storing is con-
siderable of a time-saver, the mechanic
being able to lay hif: hands on what he
wants without going through a miscel-
laneous pile with calipers and rule.

A row ,of small bins is placed conven-
ient to the lathe hands, and a piece of
plate bent to a right angle is screwed on

Sftaft
Bushing

FORCING SHORT BUSHINGS ON
SHAFT ENDS
By F. SCRIBE

R

Having had considerable trouble driv-

ing the short bronze bushings shown by
the accompanying illustration on the

shaft owing to their becoming cramped.

THIS VIEW SHOWS THE IDEA.

"SHORT ENDS"
By J. Gray

In a machine shop doing general re-

pair and construction work, a good
many pieces of shaft up to a foot or so
in length accumulate These short ends

the front face of each bin. The project-
ing side of this angle plate has two
holes drilled in it, one acting as a "go"
gauge and the other as a "not go"
gauge. The shaft ends can then be
speedily sorted into their respective bins
and as speedily checked up by the me-
chanic when one is needed.

U.S. Has Claim.—A claim ^as been
filed by Sidney S. Underwood, repre-
senting the United States, for $376,496
and $100,000 damages, against Motor
Trucks, Ltd., Brantford After adjust-
ing its claims with the Imperial Muni-
tion Board, the company were awarded
$1,633,203, and after various deductions,
the amount owing to the company by th-e

United States was $637,812, This was
paid, together with an additional $5,000,
by the U.S. Government, on November
10th. The U.S. now claim that the value
of the lands and buildings making up
the company's plant at Brantford were
included in the payment, and that the
company now refuses to hand over the
property to the United States.

C. I. Base

/Recess /i^r /)^ad
to 3e mar/Ced-

GENERAL VIEW OF THE MARKING MACHINK.

Canada Metal Extends.—The large
plant of the Steel and Radiation, Ltd.,

on Eraser Avenue, Toronto, has been
purchased by the Canada Metal Com-
pany, the price of the buildings and
necessary alterations amounting to
$250,000. There are six one-storey re-

inforced concrete buildings, and these
will be used for the manufacture of
cement tubs, and increasing the nail and
wire output, the general smelting and
refining business.



2M etaoin Volume XXII

r

DEVELOPMENTS IN
SHOP EQUIPMENT

BARNES GANG DRILL

The Barnes Drill Co., Rockford, 111.,

have placed on the market a 26 in. all

geared gang drilling machine with slid-

ing heads as shown:

This gang drill is built for heavy or-

dinary type duty work, having same
capacity as regular box column type.

It has the strength and power of the

ordinary 36 in. cone belt driven drill, and
is more conveniently arranged for quick
control.

There are no cone and inherent belts

to shift or tc slip.

It has eight changes each of geared
speeds and of geared feeds on each
spindle, all independent of each other and
all under instant control of operator.

Each spindle is exceptionally large and
double splined. Each sleeve has 14 in.

travel and drift hole is below sleeve.

Head and spindle are counter-balanced,
the weight being suspended by roller
bearing sheave wheel. The other sheaves
are accessible to oil. Head is gibbed to
column face, insuring perfect alignment,
and is held at any point within the long
travel by two quick-actinp: clamp screws.
The head is raised and lowered easily
and quickly by means of a crank pinion
operating in a rack. An adjustable stop
is supplied to clamp on column face so
that sliding head may be instantly
brought back to exactly the same place
each time head is raised.

This machine will drive a 2 in. high
speed twist drill at .041 in. feed per re-
volution of spindle or at the rate of 6%
in. per minute in cast iron, without the
back gear.s.

Suitable feeds are available for boring
bar work and the machine will bore out
an 8 in. hole.

The multiple disc friction clutch gears,
giving reverse speed of 1% to 1, are on
the driving shaft of the machine—not on
the spindle—a strong point, as machine
is geared down 13 to 1 in front of the
clutch gears.

Any or all spindles can be made with
ordinary type automatic reversing
mechanism. Trip can be set so that the
instant tap reaches depth required,
spindle will automatically reverse, back-
ing out at increased speed. Shifting lever
can also be .«et so that when tripped auto-
matically (or by hand) it will return to
neutral position, thus stopping the
spindle instantly instead of reversing

Following are the principal specifica-

tions:

Inches

Height of drill »4

Distance from centre to centre or

spindles 24

Distance from face of column
head to centre of table 12

Distance from turned column to

centre of table IdM
Diameter of spindle nose 3 3/32
Diameter of spindles 1 15/16
Ratio of back gearing 4 to 1

Maximum distance from No. 4
taper spindle to table 40

Minimum distance from No. 4

taper spindle to base IS'i

Maximum distance from No. 4
taper spindle to base 53%

Vertical travel of spindle for any
position of head 14

Vertical travel of table 20

Vertical travel of sliding head ... 23
Diameter planed surface square

table, exclusive of oil channel 18 x 18
Diameter of round table 23

GENERAL VIEW OF THE DiBIIA..



March 18, 1920 CANADIAN MACHINERY 297

PORTABLE OIL BURNER
The Canadian Hauck Burner Co., Ltd.,

Port Hope, Canada, have placed on the

market what is known as their com-
bination Lead Melting Furnace and
Portable Oil Burner.

This device is actually two outfits in

one. When used as a melting furnace,

200 lbs. of lead or babbitt can be melted
in 15 minutes and kept in a molten con-

HAUCK co;,:ij:;.....u:. ..^..^ ..;i.i,u,M. fur-
nace AND PORTABLE OIL BURNER.

dition at the cost of a few cents per
hour. Additional supply of fresh lead
melts instantly.

When not used for melting lead in

pot, the burner may be detached from
the furnace and used for melting bab-
bitt out of bearings, rebabbitting, bend-
ing pipes, straightening, preheating in

connection with welding, brazing, ex-
panding to make shrink fits, etc.

The device consists of a furnace on
three legs, supplied with 200-lb. capa-
city pot The 12-gallon oil tank is of
heavy steel, equipped with pressure
gauge, hand pump and fittings. The
bui-ner is of the Hauck Hand Pump Type
burning kerosene as fuel. Burner does
not consume any air from the tank. The
pressure secured by the use of the pump
is simply to force the oil to the burner,
where it is vaporized. A single pumping
will operate the apparatus for three
hours.

This device will, no doubt, interest any-
one connected with the machine tool in-

dusti-y.

CYLINDRICAL GRINDING MACHINE
The Fitchburg Grinding Machine Co.,

Fitehburg, Mass., has placed on the
market a line of plain cylindrical grind-
ing machines. The 8 in. by 36 in. size

is shown in accompanying illustration.

The wheel spindle is of tool steel, and
the spindle boxes of bronze, provided
with means of compensation for wear.
The automatic cross feed is operated

at each reversal of the table, and is

said to be easily and quick set, and is

self-releasipg when work has been
ground to. size. The table swivels on a
central stud, and can be set to grind
various tapers.

The table drive is through spiral

gears, rack and pinion. The reversing
mechanism is said to be positive and
accurate. A coolant tank is cast in the

.bed and a pump is used of the fan type.

The work rest has fine adjustment, and
is provided with adjustable set collars

for maintaining the size of the work.
The regular equipment includes a

wheel trueing device and a centre grind-

ing attachment. The machine is built in

six sizes from 4 in. by 36 in. to 12 in.

by 54 in. Following are some of the

principal specifications of the size shown
in photograph:

GENERAL VIEW OF THE GRINDER TOGETHER WITH SPECIFICATIONS.

Caoacity—^Head and Footstock centers swing S" diameter take 20" length

Swivel plate graduated to angle of ^^^

Work Centers, No. 4 Morse Taper IH" diameter
Grinding Wheel Spindle front bearing 3" diameter 7%" long

Grinding Wheel Spindle rear bearing 2W diameter 6Vi" long

Grinding Wheel Spindle Pulley '. . . 6^ diameter 4%" face

Size of Grinding Wheel .»w< 16" diameter 1" to 3' face 5' ho.le

Number of Grinding Wheel Speeds U) ...'.'• •• • 1-"X> *-° 1^' RP-M-
Number of Work Speeds (6)

'. 64 to 340 R.P.M.
Number of Table Speeds (6) 2« to l.)l) per min.

Tight and Loose Pulley on Counter haft ICT diameter iVi" face

Speed of Ball Bearing Countershaft "«0 R.P.M-
Floor space at right angles to 6>pindle -. .'....-..;.,. 32"
Floor space parallel to spindle M"
Net weight, about • 10« !<»•

REID ELLIPSOGRAPH
Daniel C. Reid, 2717 N. Croskey Street,

Philadelphia, Pa., has placed on the mar-
ket what is known as the Reid Ellipso-

graph. This instrument is claimed to

draw all kinds of ellipses or ovals, from
1'/^ in. up to 12 in. major axis, and de-

scribes a perfect ellipse in one operation.

THIS VIEW SHOWS THE INSTRUMENT IN USE.

THE WORK ACCOMPLISHED

The instrument is provid-

ed with pen and pen parts,

and can also be used for

drawing circles up to 12

in. diani. It can also be
used as an ordinary di-

vider. This announcement
will no doubt appeal to

draftsmen, designers, il-

lustrators, architects, etc.

To illustrate its construc-

tion we show the illustra-

tions herewith.
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Industrial Developments ^

Another Strike This Year ?
\ LTHOUGH the first of May is some time distant,

^- there are rumors abroad already that there will be

labor disturbances in the metal working industries at that

time.

The memory of the trouble of 1919 is still fresh in the

recollections of the industries in this district.

That struggle came at a time when it could not help

but make the business of after-war manufacturing hard
and difficult. No good purpose has been achieved by
the strike of 1919. There are mechanics in all lines of

the trades— machinists, molders, etc.— who are to-day
living in distant cities and towns where they have poorer
conditions than they left here.

Th^re are shops that are manned with help not as effi-

cient aa that which walked out on the first of May last

year.

As far as CANADIAN MACHINERY is informed, there
has been no meeting between the conflicting interests yet.

There are points to be discussed and settled, if possible, if

a strike is to be averted.

A person need take only a cursory view of the situa-

tion to see that a strike this year is extremely undesir-
able and equally dangerous. So far things have gone
nicely, but the pressure of keeping things going nicely,

under the burden of increased costs of everything enter-
ing the factory, and from the pressure of uncertainty in

the supply market, is putting on a tension that has not
an inexhaustible resistance.

If Canadian industry has not arrived at the stage where
the men in the shop and the men in the office, or in charge
of the organization, can meet together as reasonable be-
ings, and discuss their problems, then Canadian industry
has not arrived at the stage where it can anticipate the
future with confidence and certainty.
The editor of Canadian Foundryman, who made an un-

successful attempt to bring about some kind of a settle-
ment, writing in the last issue of that paper on the strike
outlook, sUted: "While we sympathize with the molder
more than with any other man in the world, and would
gladly do anything in our power to assist him, we can-

not help but think that he is the loser in the long run by

not keeping himself better informed. Had the molders

taken the trouble to look the situation squarely in the face

last spring, and weigh the possibilities of winning out,,

they could not help but have seen that the odds were

against them, as there was hardly a shop on the conti-

nent but what was slack. Things are more favorable

now, and there is no reason why every molder is not

holding down a good job at his trade. What this paper

would suggest would be for the foundrymen to offer the

molders a wage such as would support life, and then for

the molders to go to work and make hay while the sun.

shines, and when things get down to normal and work
shows signs of slacking off it would certainly show a
brotherly spirit to reduce the hours of labor rather than,

allow some of the men to be laid off, but just now it does

not seem possible to get the 44-hour week, and inasmuch,

as the bulk of the foundries in the United States and
Canada are working at least 48 hours and made very little

effort to have it reduced, there was not much chance for a
few Canadians to win out, even though it might be desir-

able."

WE Pay For All These Things
XXrHO is putting up all the increases in wages, selling

prices, etc. ?

We are.

There's something to think about right there. The em-
ployer makes a serious statement about it hurting him.

So it does—but not for long.

Take a case in the mechanical world. A firm wants a
boring mill. A ten per cent, advance is announced. They
buy the mill, pay the old price and the ten per cent, as

well. It becomes part of the charge against which they
must work until depreciation has amounted to sufficient tO'

write it off.

That firm is making a certain article. If they are
modern, their cost prices will be kept right up-to-date..

That increase in the price of the machine must increase
the price of the operation—that is if there is not sufficient

increase in production to more than meet it.

If the firm sells to the wholesale trade, a little more is

charged. The wholesaler passes that "little more" on to
the retailer. The general public—WE—get it last. We
have no person to pass it on to, and we pay it.

Every time any section of the community, by favorable-
conditions or extraordinary circumstances, grabs off a little:

larger portion of cash or goods, WE pay for it.

WE can take it for granted now that when a city throws
up its hands after counting noses, and announces a big
increase in population, that it has simply gathered them
in from the small centres and the farms. The larger the
cities, the less people on the land. And we pay hand-
somely for this way of doing business^

RIACTION
t--

Still the World Go«s Ont
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New Industry Largely the
Outcome of an Article in

This Paper

ABOUT a week ago one of our editors visited the plant

of the Fisher Motor Co., Orillia, Ont., to prepare an
article on their die casting plant and was rather sur-

prised to see on the president's desk, a worn and well-

thumbed copy of CANADIAN MACHINERY that was over

six months old. He suggested to Mr. Vollans, the president

and manager of the concern, that he get rid of the old copy.

"Get rid of it," was the reply. "Well I should say not. It

was that copy of CANADIAN MACHINERY that started

us in the die casting business."

It transpired that one of our staff had written an article on
the subject of die casting in that particular issue, which
this concern had used as a guide to work from.

Mr. Vollans was also good enough to state that to his mind
CANADIAN MACHINERY was a paper to be proud of.

He mentioned that he read the magazine every week from
cover to cover, always finding something of interest and
value to him.

It is encouraging to know that our efforts are being noticed

and appreciated by executives such as Mr. Vollans and no
doubt others who do not like to thus openly comment on
our work.
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MARKET
DEVELOPMENTS

Steel Turning in Favor of the Consumer Now?
Indications Are That the Peak Has Been Passed and the Runaway

j

Market Has Ceased—New York Reports a Decided Falling Off •!

in the Inquiries for Machine Tools
;

THE steel market may be turning in favor of the con-

sumer by a trifle, and it may take a little time to

notice the change, but it seems to be on the way. The

month of February showed a good increase in mill produc-

tion over the figures of January. The runaway market

has done about its worst, and anything that comes now

will probably show a tendency to fall from the high-water

mark. The New York reports indicate that there has been

a falling off in the inquiry for machine tools, and sales

are not closed as readily as before. There is some un-

certainty regarding future prices and conditions, and

this always tends to keep buyers from committing them-

selves to large investments.

Although the first of May is some distance away, there

is talk in this district of labor trouble in the metal trades

unions. Many of the strikes that were called last year

are still in existence, and it is difficult to see where a sec-

ond strike can be called. No conferences have been held

to try and come to an understanding.

Manufacturers are having a serious time in many cases,

being held up for want of material. Sheets, plates, tubes,

etc., are very scarce, and a lot of work is being held up
for want of boiler tubes. They are so scarce that many
of the warehouses cannot even furnish a price on seamless

tubes.

Machine tool dealers have a number of good prospects

for future business, and the general volume of trade from
this field is very good, with no indications of any slack-

ening.

Scrap metal is moving more freely, some of it no doubt

being brought about by the higher figures that are offered

now. An indication of the scarcity of this class of stuff

is furnished by the number of dealers who have been eager
to get a chance to bid on the scrap value of an old power
plant that was being scrapped north of Toronto. .

PRICES TOO HIGH TO PERMIT
WAREHOUSES TO PUT MUCH IN STOCK

Special to CANADIAN MACHINERY.

MONTREAL, Que., Mar. 18.—Trans-
portation has again met with a seri-

ous setback from the storm of the week-

end and temporary inconvenience has

been experienced in this district. The
St. Lawrence Valley has suffered consid-

erably and Quebec City and vicinity

were particularly hard hit by the sever-

ity of the ice and snow.

Delivery Shows Improvement

' The belief is becoming general that

the apex of steel prices has not yet

been reached and that the spring de-

mand for building material and recon-

struction work on the railroads will tax

the capacity of the mills and store-

houses throughout the entire summer.
A» a matter of fact, there is little pros^

pect of warehouse stocks becorping a
source of supply for some months to

come, as current cor.4itions are.jiot very
favorable for accumulation of material.

The abnorni^ ,-£ficeB that govera. the

trading in steel, while in keepipg with
present eonditione, are nevertheless of

such a character as to prevent any
heavy buying for future business. The

transient movement of material has
shown improvement, but rail shipping
has been somewhat uncertain during the
past week. While firmness marks the
current quotations, there is a feeling
that prices will be further advanced on
some lines.

Gct3d Demand folr Tools

The demand for machine tools is still

of such a character that it is taxing the'

best efforts of the dealers to meet the
wishes of their customers. While the
present requirements are not abnormal,
the inability to obtain delivery of tools
is a serious handicap to business. The
apparent scarcity of standard used
equipment is another factor that enters
into the present problem of supply and
demand. Many dealers have reported
a good business in disposing of machine
ery that has been overhauled arid re-

pairedj and in some cases rebuilt. While
the prevailing high costs are a ' deter-
ring buying factor, this circumstance is

generally surmounted if .early delivery
is guaranteed.

There is comparatively little change

in the old material situation. The bujr-

ing of iron and steel scraps continues
very active, but there is still great dif-

ficulty in meeting the full requirements
of the mills and foundries. The insist-

ent demand for machinery scrap has
practically depleted every possible

source of supply, so that the presertt

market is one of supply rather than or|e

of cost,, Little reliance can be placed dn
quoted prices, as individual sales are iit-

variably made on their own specific con-

ditions. The continued active operations
of the mills during the past year has
occasioned the absorption of almost ill

the available heavy melting scrap, arid

the requirements of the trade at preseilt

are apparently taking care of the cur-

rent supply. The non-ferrous market is

quiet, but movement is steady. Prices

are unchanged, but nominal, and the

general .situation is of a stronger ten-

dency.-. I

A New Appointment. — Mr. L. M.
Jones, city engineer of Port Arthur, has

befen appointed engineer on the staff of

the Warren Bituminous Paving Co. Mr.
Jones will take charge of all the Torontb
woi<k of the firm. He has beeTi city en-'

gineer of Port Arthur for the past nine
.

years, and was> at one time engineer few'

the Winnipeg Electric Street Railway. '
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PREMIUM GOODS
ARE COMING NOW

Trade Is Gc'od, But Buyers Are Not

Anxious to Get Stocked Up
Far Ah«|ad

TORONTO.—The arrival of a certain

amount of premium material at some
of the warehouses is about the only

thing that is biieaking the monotony of

the siituation which can best be de-

scribed as doing business on an empty
market.

Dealers who geit in premium material

are not placing it in stock—not by any
means. They are getting it out to the

trade jusit as quickly as their means of

distribution will permit, and the trade
is not at the state yet where it baicks lip

at the price as long as the actual ma-
terial is there with it. It is still a case
of getting the material and settling the

questtion of the price after.

There as very little improvement in

the machine-tool trade, as far as getting
shipments through is concerned. Of
course, the recognized dealers always
have more or less coming through for

stock, and in this way ane able to often

improve on the delivery schedule that
might otherwise be adhered to.

A Toronto dealer who has been at
several of the American machine tool

centres reports an incident that indi-

cateis the extent to which new buyers
are coming into the maTket. While he
was at the effice of a well-known firm
of machine tool builders, a represent-
ative of the Soviet Government of Rus-
sia was also there. His mission was to

secure a line of samples from machine
tool houses that were to be used for the
equipping of machine shops in various
centres of Russia. The conditions under
which the purchase was to be made
were apparently quite satisfactory to
the makers. The a,gent of the Soviet
agreed to pay one-third down at the
time of the order, and the remainder on
shipment. Payments were to be made
in gold, so there was no doubt about the
financial backing of the Government.
It was understood that very large orders
were to be placed as soon as it had been
decided just what equipment was to be
placed in the Russian shops.

Some very nice orders are being
placed in the wiay of equipment, and
they are coming from a wide range of

territory.

Although there is no tendency on the
part of the trade to go slow on taking
business, there is a much keener watch
kept in many places on the quantity of

mlaterial that is being passed into

stock. Buyers are ordering for two or
three months in advance, whereais, in

former times, they have bought of

certain standard lines enough, when
shipped at intervals, to keep them goin?
for a year. One dealer explained the

position of his house on this matter:
"We would rather lose a little business

through not having certain Ifees than
keep on piling in material that we have

POINTS IN WEEK'S
MARKETING NOTES

I'roducticn at U. S. steel mills

showed an increase of eight to nine

per cent, in February over January.

The steel tra4e seems to consider

that the premium mills have gone to

their peak, and that heineafter there

will be a change for the better from
the point of view of the consumer.

The finished rolled steel capacity

of Unitfsd States mills is now placed

at over three million tons per month.

The pig irom market seems to be

much quieter now, in fact Pitts-

burgh refers to it a^ stagnant.

Premium material is arriving in

Toronto, and is beiiig Sold at pre-

miums with no trouble at all.

Canadian mills are sending out

good shipments of bars and shapes.

Scrap metal markets are firm.

Thjere is a decided scarcity of cast

irom, heavy melting and stove plate.

Buyers are fighting shy of talcing

on more stock than they can imme-
diately use on account of prices.

This tends to keep wa;rehouses bare.

New York reports a falling off in

the demand for machine tools.

Whether from price olr uncertainty

is not kn^iwn, but there are inquiries

who axe retiring now btefore placing

the orders.

Although the first lof May is some
distance off, there is talk of a strike

in the metal trades industry in To-

ronto district.

to secure from a market that as at the

peak of high costs." This feeling is

having the effect of helping many of

them get their house down to a safe

margin for anything that turns up. In

one way, it is creating a Situation that

will keep up a demand for some time to

come, as stocks by this process will be

greatly rediiced.

Prospects of labor troubles in this

district are not entirely remote, and

even at this stage they are spoken of a!s

an influence that may have much to do

with the industrial situation and the

machine tool market. So far as we can

learn, there has been no meeting of the

men and their employers to discuss mat-

ters, ard circulars have been issued at

various times calling on the men to get

organized in view jf trouble that might
arise.

An Empty Markiet

A fairly good indication of the market

at present for such material as seamless
tubes is furnished by the fact that sev-
eral of the warehouses in Toronto are
not aible to correct the price list that is
published on another page in this section
of the papier. It may be gauged from
the other list tha,t goes with it, viz., lap-
welded. One firm volunteered the in-
formation that a 2-inch tube was worth
32 cent^ per foot at the present time.
There is need for tubes, many of the
ca^es calling for them being bona fide
repair jobs that are badly needed.
Canadian mills are doing much better

in the matter of supplying the trade
here. Bars and shapes are coming in
much better than for some time. Ship-
ments of ten gauge sheets are also ar-
riving, but the trade that gets these
must recognize that the dealers are pay-
ing a good premium for them, and the
pnice is quite well above the regular
prices they have been accustomed to
pay.

The Scrap Market

Dealers in the scrap metal trade are
satisfied to let the prices marked up last
week stand for the present. The increas-
ing prices, especially for ferrous metals,
is having the tendency of bringing more
offerings into the market.

The demand for anything in the line of
material grows more keen. For instance,
the fact that a power plant north of To-
ronto was about to be scrapped has
brought forth any number of prospective
buyers for all the material that was con-
tained in it. There is undoubtedly a
shortage of cast scrap and heavy melting
steel, while little has come in to help
out the stove plate shortage.

Coppers have been weaker during the
week. There is no particular explanation
for the fact, but it is apt to fluctuate
owing to the uncertain conditions in the
large copper markets of the world.

New metals stay at last week's prices.
Coppers of all kinds are quoted for re-
sale by jobbers around 24 cents. Tin
stays at 78 cents. The chances seem to
be that it will not go higher, although
a short time ago it wa.s freely predicted
thai it would again touch the dollar
mark.

N'

SLUMP NOTICED IN
NEW YORK MARKET

Dropping Off in Demand for Machine

Tools—Some Forteign Buying

Has Been Done
SiMcUl to CANADIAN MACBINEBT.

rEW YORK, March 18.—As has been

noted in recent weeks the volume

of inquiry for machine tools has been on

the decline. The past week in the New
York market was the quietest in some
time. Not only have inquiries fallen off,

but many prospective buyers show no
inclination to close for machines for

which they recently inquired. Just
how much this condition is due to the

uncertainty due to the financial situa-

tion and how much to the high prices
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de-
and long deliveries is difficult to

terminer ^ „
The only inquiry of importance now

before the trade in this market is from

the Otis Elevator Co. for its Yonkers,

N.Y., plant and calls for quotations on

about 70 machines.

Much of the Government surplus of

machin« tools will be taken to France

by the French commission now in this

country making selections. Last week

a member of this commission bought a

large part of the surplus equipment at

the Watervliet Arsenal, Watervliet,

N.Y., and other Government plants and

warehouses are being visited.

T<; THF STEEL SITUATION TOIS THE bl btjL, M^^
^^ FAVOROF CONSUMER?

nITTSBURGH, March 18.—While steel

r is almost, if not quite, as scarce as

formerly, there are signs that the situa-

tion is chaiiging in favor of the con-

sumer. There are various reports ol

consumers receiving much heavier de-

liveries than formerly. One consumer,

for instance, received nineteen carloads

of steel bars in * week, much beyond the

usual amount, and could unload only

ten cars. He very cheerfully paid de-

murrage on the other nine cars. An-

other point is that en some commodities

the top prices paid in the last few days

for the earliest deliveries are not alto-

gether up to the top prices of two or

three weeks a«o. Sheets, for instance,

sold up tp the basis of 10 cents for

common black in the last week of Feb-

ruary, but would not bring altogether

that price now. Possibly another indi-

cation is that 'some large independents,

which only recently covered customers

for second quarter, now state that tliey

will probably make prices to customers

for third quarter by April 15. If they

expected the shortage to increase they

would, probably hold oflf as long as pos-

sible."
Increased Production

By^ar the most conclusive evidence,

because of its being comprehensive and

altogether authoritative, is the report of

steel ingot production in February. The

American Iron and Steel Institute re-

ports that thirty companies, which in

1918 made 84.03 per cent, of the coun-

try's output, produced in February

2,865,124 gross tons of steel ingots.

This means that the industry produced

in February at the rate of 44,200,000

tons a year, this comparing with a rate

of 40,650,000 tons in January, thus

showing an increase for one month of

between 8 and 9 per cent. The January

production was, of course, much greater

than the production in the closing

months of last year. The monthly ingot

report was omitted for the last four

months of last year, but it may be esti-

mated that the rate was about 22,500,-

000 tons on October 1, when the iron and

steel strike was at its height, and about

37,500,000 tons on December 31, when

the strike was over; but there wras still

something to be done by way of getting

mills in shape for efficient work. For

the whole q\iarter, or, practically speak-

ing, for the period of the strike, pro-

duction was at the rate of about 29,000,-

000 tons a yesr. When January shows
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a rate of 40,650,000 tons and February

a rate of 44,200,000 tons, it is going to

make quite a difference in the supply of

steel to jobbers and manufacturing con-

sumers. There was almost as much steel

made in January and February as in the

preceding three months.

March will, undoubtedly, show a large

increase in production over February.

In the first place, there were transport-

ation difficulties which restricted pro-

duction in February, and these difficul-

ties -have been gradually disappearing,

though they are not all out of the way

yet. In the second place, bad weather

always directly affects tonnage output,

and March is always a particularly good

month for outputs.

Output and Prides

A large output or a small output does

not affect the market, if expected. If

unexpected, it does. This large output

was not expected. A number of pro-

ducers last December were predicti'ng

that they would be able to operate at

only about 75 per cent, during the first

quarter of the new year, say, 65 per

cent, in January, 75 per cent, in Feb-

ruary, and 85 per cent, in March. That

would relieve the steel shortage pro-

duced by the strike only very slowly.

The quarter's output promises to be

about 90 per cent, instead of 75 per

cent. There is no doubt that many
consumers expected a light output for

the quarter. It was very largely the

consumers who made the rapidly ad-

vancing market, by bidding higher and

higher prices when they found mills un-

willing to sell. If those who made the

market acted upon misapprehensions,

then the situation created does not rest

upon the proper foundation, and will

have to align itself to the actual facts.

Railroad Stoel

There has been a great deal of loose

thinking and talking about the railroads.

Clear distinctions should be made
between railroad "requirements" or

"wants," railroad buying, and deliveries

to railroads. The railroads might want

a great deal more than they needed, or

they might need a great deal more than

they could pay for or than their man-
agers would be willing to buy.

Thus requiements and buying are

different things. Purchases and

deliveries are also a different thing.

There may be purchases that it would

take a long time to. complete. The car

shops have to build up working organiz-

ations again, no easy Usk by any means,,

and they will be quite busy for some

time to come with repair work. It is

possible that the shops could not buUd

more than about 50,000 cars, in addition

to export and other orders already

booked, up to the end of the year. If

so, it would make no difference to the

steel supplies, to ether consumers of

steel, whether the railroads should, at.

this time, buy 50,000 or 250,000 cars,

the car shops would take just the same

quantity of steel deliveries this year.

Freight car orders on this movement,,

a few having been placed already, will

probably total between 50,000 and 100,-

000 cars; but for 50,000 cars only about

a million tons of steel would be required,

and the industry's capacity, in all

finished rolled steel, is over three mU-

lion gross tons a month. As to rails,

nearly all the buying for this year has

already been done, and places no great

burden on the mills. Locomotives are a

smaller item than rails or cars in point

of quantity of steei required. As to-

bridge, buildings, improvement of ter-

minals, block signalling, etc., much work

will, no doubt, be done; but there is much

engineering work and planning to be

done first, also some financing. Steel

required along such lines will be needed

in 1921 and 1922 rather than this ye^r.

A great many consumers of steel,

however, expected the railroads to buy

in such manner that there would be

heavy drains upon the steel supply this

year, beginning, perhaps, as early as

March or April. That was a prodigious

mistake.

If a large numiber of steel consumers

made two mistakes, by underrating the

production of steel in the fore part of

this year and by overrating the quantity

of steel the railroads would get, then

the market they made, or helped to

malke, proceeding on those theories, re-

quires correction.

In other words, the price runaway in

steel is probably over. It has gone as

far as it is to go, and it has chiefly^

affected prices for early deliveries,

which are likely to sag. The Steel Cor-

poration's prices, which are on the

March 21 or Industrial Board schedule,

are not in danger and are, indeed, low

by consideration of all circutnstances,

without taking into account the higher

prices secured, on relatively limited ton-

nages, by independents. The prices

lately quoted by large and conservative

independents, prices which they probaibly

will not exceed, and may conceivably

shade, for third quarter, are not especi-

ally immoderate, being about 3 cents for

bars, 3.0 cent for shapes, and 3.25 cents

for plates, ?13 a net ton in the .cpse of

bars and shapes, and $12 in the case of"

plates, above the March 21 schedule.

Pig Iron

The pig iron market has been almost

stagnant. If the market is not actually

weak, it is not particularly strong, and

it certainly shows no advancing tend-

ency. The premiums on prompt foundry
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iron have disaippeared entirely. The
pig iron market is much older than the

steel market, and, presumably, it has
exhibited all the varieties of which it is

capable. One thing has never occurred,

and that is for there to be a high mar-
ket and at the same time for there to

be no premium for prompt delivery; yet
that is the condition to-day. The market
is quotable at $42 for Bessemer and
foundry, $43.25 for m,?.l.(.abl.^ and $U 50
for basic, at valley furnaces, with $1.40

freight to Pittsburgh.

PIG IRON TRADE
Basjc iron is on a firmer footing, the

recent irregularities in price havimg
been smoothed out. Foundry iron is

holding its price well. Following are
reports from U.S. points:

There have been a number of trans-
actions in low phosphorous iron for
second quarter at $47 furnace. Further
tonnage of Bessemer for export was
sold at $45 Eastern Pennsylvania fur-
nace. Foundry iron of 1.75 to 2.25 sili-

con is at $44 to $45 for first and second
half. Eastern Pennsylvania furnace.

CHICAGO.—The market has been
quiet here, but there is a certain amount
of business being done quietly. Basic
iron, spot, is quoted at $45 Chicago fur-
nace. Enquiries for 2,000 tons foundry
and 1,000 tons* malleable are out;

CLEVELAND.—Foun,dry iron is flriit

on a basis of $42 vdlley furnace. Sev-
eral thousand tons have breen sold dur-
ing the week at this figure, and some
hundreds of tons of malleable at $44.50
furnace. Basic is settled at $43 valley
furnace.

PITTSBURGH.—Basic is established
at $43 valley furnace, although some
sales were made at $41.50. These lots,

however, had been contracted for several
weeks ago at the lower price. Foundry
iron is $42 minimum.

BOSTON.—New England is still suf-
fering from transportation difficulties.

A fresh storm came along just as
freight was beginning to move- and put
deliveries back still further, with the
result that several furnaces were com-
pelled to close down; $60 furnace is

by no means an unusual quotation for
pig iron. Iron for delivery in last half
is at $45 base grade Buffalo furnacp.

NEW YORK.—The demand for pig
iron has been small, and prices are about
the same; that is, $43 to $44 Eastern
Pennsylvania furn.nce for 1.75 to 2.25
silicon, and $44.25 to $45 for 2.25 to 2.75
silicon. Basic and Bessemer have been
soki in small lots for $42 to $42.50 East-
ern Pennsylvania furnace.

BUFFALO.—Sales of foundry iron
amounted to about 4,000 tons, the, prices
being $45 for 1.75 to 2.25 silicon, with
$46.25 and $48 for the next grades;
7,000 tons besic was sold to a Canadian
customer at $43.

ST. LOUIS.—Owing to deliveries on
contracts being so far behind, owing to
car shortage, there is a good demand
for spot iron. Foundry iron, 1.75 to 2.25

silicon, for spot, is quoted at $42 to $43,
and $40 for last half delivery.

BIRMINGHAM.—There is a fairly

good market, though not so much ac-

tivity is being shown ae has been the
case recently. The 1.75 to 2.25 silicon

grade is quoted from $38 to $43. A
round tonnage was sold for $40, last

half delivery.

BUFFALO.—1,000 tons heavy melt-
ing steel at $26.50 was the only trans-

action in this grade during the week.
There has been some enquiry for low
phosfphorous scrap, and 3,000 tons of this

grade were sold at $32.50.

CLEVELAND.—Dealers are inclined

to hold out for higher prices, heavy
melting steel being quoted at $27 to

$27.50. There are pretty good-isized

stocks in dealers' yards, but it is mostly
all sold. The market may be said to be
in a sltrong position

CINCINNATI.—There has been good
demand for foundry scrap, and rolling

mill scrap has been bo^lght freely.

Stocks, both of dealers and those in fur-

nace yards, have been considerably re-

duced. The market is strong and ac-

tive.

ST. LOUIS.—Treading has been con-
fined mostly to dealers, and while some
slight revisdons of prices downwards
have occurred, they have been in the

nature of adjustments. Relaying rails

are at $52 to $55. Castt iron borings

and malleable grades are strong.

While the markeit is quiet, the decline

in prices hias been checked. There is

weakness in some districts. Following-

are reports from various U.S. centres:

CHICAGO.—There is a better feeling

in the market, and the decline in prices

noticeable last week has been checked.

On some classes of scraps slight ad-
vances have been registered. The car
shortage is still in evidence.

PHILADELPHIA.—There has been
some activity in siteel scrap, the price

obtained being $26 delivered. Borings,
which are rather scarce, have sold at

$25 delivered. A large steel works
bought 12,000 tons low phosphorous
scrap.

BOSTON.—Some softening of prices

is in evidence here, due to lack of de-
mand,- caused in cum by shortage of
coke. Machine shop turnings are quoted
at $16.50 delivered dealers' yard.s, and
borings have declined $1. No. 1 ma-
chinery has sold at $46 delivered. Cast
scrap is in good demand.
NEW YORK.—The market is weak,

though prices remain unchanged. Ship-
ments to New England points are still

held up by embargo, but outgoing ship-
ments are moving. Borings and turn-
ings are the only active grades.
PITTSBURGH.—There is little trad-

ing, and the transportation situation is

still very bad. Heavy melting steel has
changed hands between dealerg at,.

$27.50, but it is doubtful if consumers
could get a lower quotation than $29
delivered.

Donahey in the Cleveland "Plain Dealer."

"Eliza."
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering
into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL
Per lb. to Large Buyers Cents

Iron bars, base, Toronto % 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron 11 00

Tire steel 5 75

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, % in 9 00

Steybolt iron 9 00

Benemer rails, heavy, at miU
Steel bars, Pittsburgh 3 00-4 00
Tank plates, Pittsburgh 4 00
Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse
Steel bars 8 «2
Structural shapes 8 72
Pktes

._
8 90

Small shapes under 3' 8 62

FREIGHT RATES
Per 100 Pounda.
CU L.C.L.

PittMrargh to FoUo>wing Points
Montreal 83 45
St. John, N.B 41H 55
Halifax 49 64%
Toronto 27 39
Goelph 27 39
London 27 89
Windsor 27 39
Winnipeg 89% 136

METALS
GroM.

Montreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00
Castings, copper 24 00 24 00
Tin 77 00 76 00
Spelter 12 50 12 00
Lead 12 00 12 00
Antimony 14 50 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, V4 up 6 50 6 50

Price List No. 88
WROUGHT PIPKS
SUndard Buttweld

Per 100 feet
St«I Gen. Wrot Iron

BIk. Gal. Blk. Gal.

% $ 6 00 $ 8 00 $ $
% 4 83 6 96 5 31 7 44
% 4 83 6 06 5 31 7 44
^ 6 42 -r 99- 7 10 • 8 67
% 8 11

,
io 24- 9 03 11 16

1 11 99 ' IB IJ • 13 35 16 49
1% 16 22 20 47 18 06 22 31
1% 1<» .^0 24 48 21 59 26 68
2 26 00 32 93 29 05 85 89
2H 41 24 52 07

3 53 93 68 09
3M, 68 54 85 56
4 81 21 101 37

Standard Lapweld
steel Gon. Wrot. Iron

Blk. Gal. Blk. Gal.
Per 100 feet

2 . . $29 79 $36 63 $33 49 $39 96
21/^ 43 58 54 41 49 43 60 26
3 56 99 71 15 64 64 78 80
3U 70 38 87 40 79 58 96 60
4 83 39 103 55 94 29 114 45
4% 95 1 19 1 20 1 45
5 1 10 1 39 1 40 1 69
6 1 43 1 80 1 81 2 19
7 1 87, 2 36 2 34 2 83
8L 1 96 2 48 2 46 2 98
8 2 26 2 85 2 84 3 43
9 2 71 3 42 3 40 4 11
lOL 2 51 3 17 3 15 3 81
10 3 23 4 08 4 06 4 90

Terms 2% 30 days, approved credit

Freight equalized on Chatham, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.
Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%' and larger 60%.
4" and under, running thread, 30%.
Standard couplingrs, 4 and under, 40%,
4H" and larger, 20%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100
Montreal

Copper, light $15 00
Copper, crucible 18 00
Copper, heavy 18 00
Copper wire 18 00
No. 1 machine composi-

tion 16 00
New brass cuttings.... 11 00
Red brass cuttings 14 00
Yellow brass turnings . . 8 50
Light brass 6 50
Medium brass 8 00
Scrap zinc 6 50
Heavy lead 7 00
Tea lead 4 50
Aluminum 19 00

Per Ton
Heavy melting steel ... 18 00
Boiler plate 15 50
Axles (wrought iron) .

.

22 00
Rails (scrap) 18 00
Mallealale scrap 25 00
No. 1 machine cast iron. 32 00
Pipe, wrought 12 00
Car wheels 22 00
Steel axles 22 00
Mach. shop turnings ... 11 00
Stove plate 25 00
Cast boring 12 00

BOLTS, NUTS AND SCREWS
« • . . ... Pe^" Cent.
Carnage bolts, %" and less 16
Carriage bolts, 7-16 and up Net
Coach and lag screws go
Stove bolts s 50
Wrought washers 50
Elevator bolts J.... 5
Machine bolts, 7-16 and ov«^! ; !

*
'

10
Machine bolts, %' and less .. 20
Blank bolts 26
Bolt ends ...!!*::!" TO
Machine screws, fl. and rd. lid..

Pounds.
Toronto

$14 00
18 00
18 00
18 00

17 00
11 75
15 75
9 50
7 00
7 75
6 00
7 75
5 00

20 00
Gr<MS
18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

steel 27H

Machme screws, o. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net
Nuts, square blank add $1.60
Nuts, square, tapped add 1 75
Nuts, hex., blank .add 1 76
Nuts, hex., tapped add 2 00
Copper rivets and burrs, list less 15
Burrs only, list plus 25
Iron rivets and burrs 40 and 6

Boiler rivets, base %" and larger $8 50
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75
Wood screws, flat, bright 77H
Wood screws, flat, brass 56
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 50
Wood screws, 0. & R., bronze. . . . 47%

MILLED PRODUCTS
(Prices on unbroken ptuskages)

Per Ont.
Set screws 40
Sq. and Hex. Head Cap Screws... 35
Rd. and Fil. Head Cap Screws . . 6
Flat But. Hd. Cap Screws..;... 10
Fin. and Semi-fin. nuts up to 1 in. 36
Fin. and Semi-fin. nuts, over 1 in.,

up to 1% in 26
Fin. and Semi.<in. nuts over 1%

in., up to 2 in 10
Studs 16
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head boH nuts, seme as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 80
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in... add |1 00
Cold pressed nuts over 1% in.. add 2 00

BiLLErrs
Per srross ton

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 6 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10%
Packing, square braided 88
Packing, No. 1 Italian 44
Packinar, No. 2 Italian 36
Pure Manila rope 82
British Manila rope 26
New Zealand hemp 26
Transmission rope, Manila 48
Cotton rope, %-in. and up 80

POLISHED DRILL ROD
Discount off list. Montreal and
Toronto net
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Are You Watching the Details of Your Business?
The Habit of Grasping Business Details is Worth Cultivating.

You Pay Attention to the Details of Your Personal Life, so Why
Not Do Likewise in Business Matters?

HAVE you ever overheard a dis-

cussion regarding some executive
who has reached the top of the

ladder, and landed into a position of
prominence? If so, you will, no doulbt,

have experienced surprise when you dis-
cover that the answer to his success was
not so much his education, as his wonder-
ful ability to grasp details, and make the
most of them. Nine cases out of ten, it

is this viratching of the details, or in

other words, the little things that count.

What applies to the personal side of
anyone's life, likewise ap-
plies to their business. To
make a success, you must
pay as strict attention to

the details of your busi-

ness as you do to your
personal matters. Only
through this channel can
you reach efficiency.

The points brought out
are truths, met with every
day, so we need not cham-
pion them, but will go on
to prove by various illus-

trations and text, how the
Willys-Overland Co., of
West Toronto, have adop-
ted certain schemes to

speed up production.
Schemes are nothing more
or less than the outcome
of thinking upon the de-

tails, wondering how to

improve existing condi-
tions, and so on. Study-
ing detail is often de-
scribed as looking for
short cuts, which is a
rather good way of put-
ting it, for if, by a short
cut (or quicker method, to

use another expression)
you can reach the same goal, then the
time spent studying the detail was
worth while.

The Placing of Machinery
The subject of proper placing of ma-

chinery is one that, unfortunately, does
not receive the attention it deserves. It

is only recently that the value of floor

By J. H. Moore

space has been considered. The up-to-date
plant of to-day weighs carefully the
question of placing equipment in their

factory, not only as to position on the
floor, but also on What floor (if more
than one) to place it. Sequence of opera-
tions enters into the question, for maxi-
mum production demands that no lost

movement be allowed.

A good plan adopted in many cases is

as follows: It is first decided how the
product to be manufactured will pass
throug'h the plant. This being settled,

imai^dKLfJbiiiFi
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KIG. I- A WELL LAID OUT LINE OF MACHINERY. YET NOT RBCEIVINC

THE BEST OF LIGHT POSSIBLE.

the operations are considered in proper
sequence. Haviing decided these points,

the next step is to instal the equipment
best suited to the various operations. A
plan view of the different floors is made,
showing all windows, posts, etc. Small
pieces of cardboard are now cut out, each

one of such size as to represent a parti-

cular machine tool, the size cut'out ibedng

the greatest possible space which the

machine can occupy, with all tables, etc.,

out to their limit. Througlh each outline

of a machine is placed a pin, or thumb
tack.

Now commences the real task, some-

times called in the argot of the drawing

office, juggling the junk around. The ma-
chines are moved to whatever iposition

the draftsman thinkis best, then the

various executive heads are consulted. A
regular confaib takes place, machines are

moved here and there, at

a minute's notice. Light-

ing, floor space, proper

drive from line shaft, etc.,

are all considered before

the final layout is adop-

ted, and passed upon as

satisfactory. This jug-

gling around is not ac-

complished in a hurry,

but is carefully gone over,

cussed and discussed till

everyone is satisfied. The
writer has bad the plea-

sure (?) of presiding over

such a board on many oc-

casions, raising argu-

ments and answering
arguments, relative to the

placing of perhaps a tur-

ret lathe or even a hurable

hack saw. In 'spite of the

fact that sometimes time
seems wasted in useless

argument, it will always
prove that every minute
taken up in such discus-

sion is time well spent.

You will find that it is

never necessary to alter

the tool installation in

any way after such a plan
for all possible contingencies have been
provided for.

A Sample Installation

For purposes of illustration, let us
refer to Fig. 1. In this photograph is

shown a battery of Fellows' gear
shapers, neatly arranged along the wall
of building. The least possible floor space
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is occupied, and the greatest utility ob-

tained from placing the machines in the

manner shown. The question of equip-

ment layout is one that this concern has

jriven great thought to, the result being

that to tour through their plant is a

pleasure, open aisle space is assured,

every machine is placed just so, in other

words, each tool is laid out on the floor

according to a well-thought-out plan. The

attention to this one detail has saved

considerable money for this concern.

To illustrate what happens when no

thougiht is given to the placing of equi(p-

ment, we quote the following story.

Names are, of course, left out for ob-

vious reasons. This million dollar con-

cern ouerht to have known better, but

they didn't, with the result that after

installing their m.achinery haphazard,

they found themselves, in a very short

time, suffering from congestion of aisle

space, and confusion of belt drives. The
situation was becoming rather desperate.

k
FIG. S—THERE IS NO QUESTION AS TO THE
ADVANTAGE OF GRAVITY CONVEYORS IN

CASES OF THIS KIND.

SO bhey called in an expert to look the
plant over. Reorganization of tool equiip-

ment was hi« verddct. He named a
figure which nearly staggered them, still

they realized, the work must be done, be-
sides he guaranteed results, so the deal
was closed and work ibegun.

Machines were moved by the hundreds,
but not before a definite plan was ar-
ranged upon. To make a long story
short, results well repaid the firm for its

effort* at improvement, for not only were
the machines, operations and routing
changed, but so much floor space was re-

covered that two new departments were
added. This story gives a concrete ex-
ample of the advantages derived from
a careful study of this important prob-
lem.

Another detail which deserves atten-
tion is the proper handling of material
between operations. Careful study of
this problem makes for more adequate
floor space, together with speedy hand-
ling of product. Take for example Fig. 2.

te»-.-«t>.'iii iiir. .!»

eiG. 6.—STANDS SUOH AS ILLUSTRATED ALLOW THE WORKMAN TO
DEVOTE ALL HIS ATTENTION TO THE ASSEMBXING OF THE AXLES.

This illustration depicts three crank-

shaft storing racks. Note the simplicity

of the aiTangement. Wooden pins set at

an angle act as rests for each shaft.

These are placed just far enough apart

to allow the sihafts to clear, yet no waste
space is evident. The racks, or to use

a better word, trucks, are mounted On
four wheels, allowing easy movin? from
one operation to another. Schemes sucfh

as this take very little exjpenditure to put
in operation, and save money for the firm

the -mjomeTit they are installed. Al-

though we only show this particular form
of truck, the plant spoken of adopts

similar types on other portions of their

car, each occupying as little floor space

as possible, yet holding as many jMrts

on it as practical.

The Gravity Conveyor

Qravity conveyors are used at different

portions of the plant, similar to the illus-

tration at Fig. 3. The work is much
ea=)er transferred to other succeeding

operations. A good plan is to run these

FIG. 4—A SIMPLE, BUT MOST EFFICIENT TYPE OF CONVEYOR.
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conveyors ibebween two lines of machines
arranging your operations to suit. In
this way the workmen can place his

finished product directly on to

the conveyor, pushing it along to

the next workman on the line, who in

turn performs the succeeding operation.

A conveyor such as described may seem
at first a needless expenditure, but once

used, will prove itself to be still another

of those little details that count.

Another Style Conveyor

The next illustration, Fig. 4, is, to the

reader's mdnd, entirely out of the ordin-

ary run of conveyors. The numiber of
operations through which a automobile
piston must go before its completion
would surprise the uninitiated. To speed
up the handling between these opera-

tions, the chute illustrated was design-

ed. It is made of ordinary flat and angle

iron, being so arranged that a section

stands directly at the side or rear of

each machine performing an operation

of the piston. Sufficient slope is placed on

the chute to allow the piston to gently

roll to the bottom. Each section is com-
plete in itself, therefore the piston real-

ly enters a new chute after every opera-

tion, getting a fresh start on its journey

On each occasion. The workman never

needs to leave his machine in search of

pistons for they are always on the job.

The rough product, is of course, placed on

the first chute by a workman delegated
to such task. Here is another example
where attention to a detail counted.

Assembling Stand

The same principle which holds good
for the transferring of work applies to
the assembling of the same product. If
by any scheme or fixture, you can expe-
dite the work through the plant, you
are accomiplishing a definite object, there-
by deserving of credit for paying atten-
tion to the details.

'ITie fixture shown at Fig. 5, represents
a device used for assemlbling the front
axle on the Overland Four car. Note
that the solution was very siimple, con-
sisting of two iron stands placed on the
floor, the correct distance apart, with
pins on them of similar diameter to the
holes in axle. By placing axle on these

pins, the worker can use both hands free-

ly, as he knows the axle is held perfectly
secure by the fixture. The remaining de-

tails on this photograph are so self ap-
parent we feel further comment is un-
necesary.

As a conclusion, there is only one point

to be emphasized, and that is the watch-
ing of the details. Keep an eye on the

Email leaks of time. Study labor mo-
tion, for there is more to such a study
than some imagine. The result will well

repay you for any time spent on the
watching, for it is the pesky details that

eat away the profits and binder produc-
tion.

Eternal vigilance is the price of liber-

ty, so if we wish liberty from conges-
tion, liberty from costly delays, we must
keep ever vigilant, watching even the

trifles which do not seem to amount to

so much. Remember above all that it's

the little things that count.

At the Broken Hill Mine in Rhodesia
there exists, according to the "Mining
Magazine," probably over a million tons

of oxidized ores containing about 35 per

cent, of zinc cum lead, which, owing to

local conditions, will require special pro-

cesses of treatment. It is hoped to pro-

duce a certain amount of zinc oxide for

sale as a pigment. It seems probable

that the electrolytic method will be pre-

ferable to distilling, as water power is

available for the generation of current,

and the necessary acid can be made
from sulphides. ,

It is reported that a basin to the

south of the Victoria RiTer in the north-

ern territory of Australia is probably

the site of coal or oil deposits. The area

is about 100 miles square. Its borders

are on the Victoria River on the north

side, with the coast on the west side,

the Ord and Negri Rivers on the south

side, and the dividing range on the east

side. The indications of oil are reported

about 20 miles south of the Victoria

River. Shale that will bum is exposed

on the west side. A small seam of coal

outcrops on the Ord River.

Commenting on the iron smelting

prospects of the Transvaal, the "South
African Mining and Engineering Jour-

nal" says that an encouraging report

has been received regarding a large de-

posit of iron ore situate about 10 miles

fr(^m Navar siding on the Indwe-Maclear

line. There were 1,701 tons of iron ore

railed from Ermelo during the year, the

bulk of it to local ore reduction plants,

and a few samples to Europe. Iron ore

has been found on native lands about

four miles from Wolhuterskop, and ore

in payable quantities is said to have

been discovered in the Lydenburg dis-

trict.

FIG 2 RACKS SUCH AS THE ONES ILLUSTRATED ME..N LESS CON-
FUSION. MORE AVAILABLE FLOOR SPACE, AND UNINJURED WORK.

Among the new hydro-electric power
companies, the formation of which in

Japan has been hastened by the high

price of coal, is one with a capital of 50

million yen, which has taken over the

water power rights of three old com-
panies. It is proposed to begin with

the generation of 105,000 kilowatts, the

works to be completed in two years; but

eventually the output will be raised to

300,000 kilowatts. The two electric light

companies of Osaka and Kyoto have

agreed to take all the power they re-

quire from this new company. Another
company, now amalgamated with this

one, has a power house capable of gen-

eratihg 7,200 kilowatts, and is devoted

to the manufacture of sulphate of am-
monia.
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Errors in Designing and Machining Bearings
The design and Operation of Journal Bearings as Presented at the

Meeting of the American Society of Mechanical Engineers. This
Should be of Interest to Designers in General

IN considering the subject of bear-
ings, their design, construction and
lubrication, it is desirable to have in

mind the fundamental laws relating
thereto—those discovered by Tower,
Thurston, Goodman, Lasche, Stribeck
and others. Taking the work of these
investigators in the light of what is now
known concerning these laws, it follows
that in the operation of a properly de-
signed, constructed and lubricated bear-
ing we may lay down the following ten
principles:

(a) The bearing surfaces are com-
pletely separated by a film of oil.

(b) The friction of operation is the
fluid friction in the oil film, and ade-
quate thickness of film is essential.

(c) During construction proper clear-
ance or space should be provided for a
normal thickness of oil film.

(d) The advance edge of a bearing
surface must be rounded or chamfered
off in order to permit a supporting film
of oil to form.

(e) The oil film forms most effec-
tively upon a bearing surface, whose
advance edge is at right angles to the
direction of motion.

(f) An increase of speed increases the
thickness of film, all other conditions
remaining constant and clearance per-
mitting.

(g) An increase in the viscosity of the
oil increases the thickness of film, all

other conditions remaining constant and
clearance permitting.

(h) The larger the unbroken film of
oil, the greater will be the average
pressure-supporting capacity per unit
area, other conditions remaining con-
stant.

(i) Every unnecessary oil groove or
interruption in the continuity of the oil

film reduces the supporting capacity of
the film.

^^^
FIC. 1—PHACTICAL AND EFFICIENT METHODOF LUBRICATtNG A CRANK-PIN BDABING.

(j) For every bearing condition there
is a film thickness corresponding to
maximum lubrication efficiency.

(2) The law governing the proper
thickness of oil film has not as yet been
investigated to the extent that the im-

By C. H. BIERBAUM

portance of the subject demands. In

modern machinery the average thickness

of film varies from 0.0002 in. to 0.006

in.

Precautions Regarding Oil Grooves

(3) Since the lubrication of every
bearing is a study in itself, the applica-

tion of the known laws can be discussed

fully restored oil film. Thus both halves

of this crankpin bearing present alter-

nately, for the maximum pressure of

each stroke, a con'plete and uninter-

rupted surface for maintaining the film

on an area equal to the projected area

of the crankpin, but it is impossible to

obtain so perfect a condition of lubrica-

tion in a bearing having the old-fash-

ioned cross oil grooves, which are still

too often found in this class of bearing.

(4) In case the direction of rotation

is to be reversed, the oil groove in Fig.

FIG. 2—TRANSVERSE AND LONGITUDINAL
SHXHTONB OF AN ORDINARY BUSHING
DRIVEN INTO A CAST-IRON HOUSING.

to the best advantage by considering

specific cases. Fig. 1 represents a theo-

retical ideal, as well as practical and
efficient, method of lubricating a crank-

pin bearing, the journal receiving oil

through the crankpin. The rotation of

the crankshaft is in the direction indi-

cated by the upper arrow, and in the

position shovirn the engine is on a dead
centre at a point of reversal of pressure.

The direction of relative motion of the

rubbing surfaces is shown by the two
arrows at the right of the figure. The
oil film enveloping the right half of the

crankpin has been completely restored

during the stroke just finished, since the

oil groove passed over this half of the

bearing while no pressure was being

exerted upon it. After the dead centre

has been passed, the entire pressure is

then exerted upon the crankpin with its

FIG. 3—PROPER METHOD OF FINISHING THE
BRASSES OF A CRANK-PIN BEARING TO
PROVIDE FOR NECEISSARY EXPANSION IN

SERVICE.

fully restored oil film, and at the same
time the oil groove wipes over the other
half of the bearing and restores its oil

film while no pressure is being exerted

upon it, after which it in turn is ready
to receive a reversal of pressure upon a

FIG. 4 — SPUT BRONZE BUSHING OF TOO
LIGHT DESIGN TO WITHSTAND THE

STRESSES IMPOSED UPON IT.

1 should be placed diametrically op-

posite to its present position. The
function of the oil grooves is,* of course,

that of supplying oil. In many cases

they are necessary evils, which should

be minimized as much as possible by
avoiding a useless excess of grooves,

and especially grooves in the direct line

of maximum pressure of the bearing.

Unless good and sufficient reason exists

to the contrary, oil grooves should be cut

parallel with the journal.

Disadvantages of Tight-Fitting

Bushings

(5) One matter very frequently

neglected, or not thoroughly understood,

is that of driving in bushings. Fig. 2

shows a transverse and a longitudinal

section of an ordinary bushing driven

into a cast-iron housing. As all bearing

alloys have a temperature coefficient of

FIG. 5—IMPROPER METHOD OF CLAMPING
A BUSHING FOR TOOLING.

expansion higher than that of cast iron,

and as the bearing is directly subject

to the friction of the journal, it follows

that the bearing is at a higher tempera-

ture than the cast-iron housing and that

all bearings must have an appreciable
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outward expansion when in operation.
For this reason bushings should be
driven in with just enough pressure to
prevent looseness during operation.

(6) The practice of driving in bush-
ings so tight that they require reaming
before they can be put into service can-
not be condemned too severely. The

FTG. 6—,SHABP EDGE PRODUCBH) AT THE
EDGE OF AN OIL GKOOVE BY AN OEDINARY

TOOL.

subsequent reaming does not remedy the
evil, in that a bushing driven in so tight
will and must continue to contract in-

wardly when in operation, since the out-
side pressure upon it is not removed by
the reaming. In the tooling of a bearing
a definite amount of clearance should
be provided for, in order to insure the
best service conditions. When a bushing
is driven in too tight, although it has
been reamed before being placed in

service, the amount of clearance which
it will then have becomes a matter of
guesswork and the amount of oil-film

space provided an uncertainty. This
condition frequently gives rise to heat-

ing and bearing troubles, even though
the amount of internal contraction may
not be sufficient to positively grip or

stop the journal. The idea that bush-
ings must be driven in tightly in order

to hold them in place is fundamentally
wrong, and excessive tightness of the

"bushing in its housing should always be

avoided. For all ordinary machinery it

"Will suffice if a bushing may be driven

in place with a blow of the hand or with
a small block of wood. The provision

for fastening the bushing in place should

"be such that it will not bind or clamp
the latter against outward expansion.

In the construction shown in Fig. 2 a

set screw engages a hole in the bushing,

but does not, however, bottom in the

hole.

Proper Method of Finishing a Crankpln
Bearing

(7) The finishing of bearings in such
a manner that they may expand while
warming up is of very considerable im-
portance, and this can be done in many
cases by pimply giving the matter the

full consideration which it deserves.

were materially distorted by the pres-

sure consequent on the tightening of

the ten nuts. It is also apparent that

the thickness of the recessed and un-

supported part of the shell was not suf-

ficient to withstand distortion under a

fluid film pressure such as would nor-

mally be exerted upon it. The trouble

a be
FIG. 7—IMPROPER FORMS OF LATHE, PLANER AND BORING TOOLS.

Fig. 3 shows a crankpin bearing fin-

ished in a manner providing for neces-
sary expansion in service. The two
edges of the two half-bearings should
be "brass bound," that is, they should
bear solidly against each other and
should exert a pressure against each
other somewhat in excess of the maxi-
mum crankpin load. The outer surfaces
of both bearings near these edges
should be relieved so as not to bear upon
the straps, as shown, somewhat exag-
gerated, in Fig. 3. The four corners of

the bearings should be relieved in like

manner so that the horizontal thrust will

be mainly borne upon the surfaces fall-

ing within the area of the horizontal

projection of the crankpin. A bearing
thus constructed expands with the first

slight increase of temperature, reliev-

ing the crankpin instead of clamping it

as when these precautions are not taken.

Designing for Strength Important

(8) The matter of proper design of

bearings as to strength is likewise of

importance. Fig. 4 shows a bearing put
in service by one of the oldest-estab-

lished machine builders and which gave
very considerable trouble. It is a split

bronze bushing 12 in. long, supporting
a journal 6 in. in diameter; the maxi-
mum thickness of the bushing was %
in. and it was recessed on its back to a
depth of Va in. as shown, leaving a

thickness for the larger part of the

bearing of only % in. The cap of the

bearing was held down by ten %-in.

studs. Now it is obvious that by clamp-
ing this bearing the bearing surfaces

with this bearing was therefore due

entirely to the fact that it was too light

a design.

(9) Mention may here be made of an-

other class of bearings, which, together

with their supports, are often impro-

perly designed, namely, self-oiling ring

bushings. These are nearly cut in half

at mid-length in order to provide space

in which the ring may operate, and the

supporting wall beneath the bushing is

slotted correspondingly at the centre to

permit the insertion of the ring into the

oil well. This often unduly weakens the

bearing at a point where normally the

greatest film pressure is exerted. In

general, much of the trouble at present

encountered in bearings can be over-

come by simply increasing the strength

and rigidity of the bearings and their

supports, since an insensible amount of

distortion and deflection is sufficient to

produce all manner of annoyances.

Bearings Should Be Clamped Endwise
For Tooling

(10) Another matter very often over-

looked is that of the manner in which
bushings or bearings in general are

clamped during tooling. Fig. 5 shows
end and longitudinal views of an im-

properly clamped bushing. With a %-
in. 16-thread set screw and the applica-

tion of, say, a 50-lb. pull upon a 12-in.

monkey wrench, a pressure of 50,000

lb., can be carelessly exerted upon the

bushing in question, and it must be re-

membered that the composition of a
bearing material is never one that

would be selected for maximum
strength. Bushings tooled when clamped

TIG. S~CR0SS-SHXrnON OF THE TEETH OF A
MOTOR TRUCK DRIVE WORM WHEEL.

FIG. »—PHOTOMICROGRAPH OF FIELD AT G. FIG. 8 («0 MAGNIFICA-
TIONS), SHOWING DISTURBANCE OF CRYSTALLINE STRUCTUBE

DUE TO THE USB OF A DULL HOBB IN TOOLING.
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FIG 10—PORTION OF FIG. 9—MORE HIGHJ.Y MAGNIFIED (120
MAGNIFICATIONS) SHOWING CLEARLY THE COLD ROLLED EFFECT

ON THE BEARING SURFACE OF THE TOOTH.

in the manner shown in Fig. 6 seldom
have a bore that even approaches a

true cylindrical surface, and if they are

then driven upon an arbor and finished

on the outside a very inaccurate product

is the result, a bushing that can never

give the most satisfactory service. The
best and most satisfactory method of

holding bushings for tooling is that of

clamping them endwise. The importance

of this is very generally under-

estimated; in general, bearings should

be held in a manner such as to produce

the least possible amount of strain and
distortion.

Chamfering the Edges of Oil Grooves

(11) The matter of chamfering oil-

grroove edges deserves special attention

in that all advance edges of a bearing
should be rounded and chamfered off,

and the fact that this work should be
done last, after all of the other tooling

of the bearing has been completed, is

important. At a, in Fig. 6, is shown an
ordinary lathe tool at the edge of a

groove on a finished surface. It is ob-

vious that there are being exerted two
forces upon any surface which is being
tooled, one horizontal or parallel to the

finished surface and the other vertical

or in a direction normal to that surface.

The resultant of these two forces is a

force indicated by the dotted arrow, in a

direction tending to deflect the edge of

the groove obliquely downward, pro-

ducing an effect which is shown some-

what exaggerated at b. Fig. 6. It can

readily be appreciated what an injuri-

ous effect is produced in a bearing if

any tooling is done after the oil grooves

have been cut, especially so if the direc-

tion of rotation of the journal is op-

posite to that of the tooling. In all

condemned even by a person with a very
limited shop experience, and no journey-

man machinist would think of setting a

lathe tool as shown at a, a planer as at

b, or a boring tool as at c. In the last

mentioned case the amount of normal
or radial pressure which it exerts upon
the finished surfaces is far in excess of

what is necessary. Consider now the

standard multiple-cutting-edge reamer
which is very often used in finishing

bearings. A 2% in. reamer would have,

say, 14 edges, and the amount of burst-

ing or internal pressure that it would
exert within a bushing would be at

least 14 times that exerted in case the

bushing were reamed with only one im-

proper tool, as shown at c. Fig. 7. This

practice is one that cannot be con-

demned too severely.

(13) The final finishing in bearings

should be done by reamers or cutting

heads having only one or a very limited

number of cutting edges, and these cut-

ting edges should have the proper

amount of rake—such as would be given

to any other proper cutting tool. Ex-

FC 11—PHOTOMICKOQRAPH OF EDGE 6. FIG. 8 (9<> MAGNIFICATIONS).
SHOWING THAT A SHARP TOOL WITH SUFFICIENT RAKE WILL NOT

DISTURB CRYSTALLINE STRUCTURE.

cases sharp edges of the groove prevent

the formation of an adequate oil film

and should be carefully avoided.

Why Bearing Surfaces Should Be
Machined With Sharp Tools

(12) For best results it is very neces-

sary and it is also general practice that

a cutting tool should have rake. The
tools shown in Fig. 7 would be readily

FIGS. 12 AND 13—PHOTOMICROGRAPHS OF THE INNER EDGE OF A
BUSHING FINISHED WITH A DULL BROACH (60 MAGNIFICATIONS),

SHOWING MUTILATION OF THE SURFACE MATERIAL.

periments made in a large manufactur-

ing plant on bushings of the same di-

mensions, from the same lot of mater-

ial, finished at the same time, some,

however, being reamed with the stand-

ard multiple-cutting-edge reamer, and

others with a single cutting blade,

showed that, after a storage of six

months, those bushings which had been

reamed with a proper single cutting

edge retained their accuracy and shape

much better than those finished with the

so-called standard reamer. The latter

bushings exhibited a decided tendency to

decrease in inside diameter, and to as-

sume inaccurate, elliptical forms. It was

also brought out at this time, that not

only did a superior product result from

the use of a proper tool, but that, by its

use, the production could be increased

from 15 to 20 per cent.

Defects in Bearing Surfaces Revealed

by the Microscope

(14) Another reason why bearing sur-

faces should be tooled with sharp tools

having the proper amount of rake is

brought out by a microscopic study of

bearing surfaces. In order to obtain the

full value of bearing alloys, it is neces-

sary that these alloys should be present-

ed as bearing surfaces having their

natural crystallization undisturbed. The

reason for this is given in the report of

the Society's Research Sub-Committee

on Bearing Metals. The hard or bear-
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ing crystals should be embedded in a
softer material, permitting the former
to adapt themselves to the journal sur-
face. The softer crystals, under proper
service conditions, will wear slightly
below the surface of the harder crystals.

In order to retain these conditions, it is

necessary to preserve the natural cry-
stallization upon the bearing surfaces;
but this cannot obtain where they have
been mutilated by improper tooling. This
mutilation of the bearing surfaces gives
rise to the crushing of the harder
crystals, and embeds these crushed par-
ticles into a compressed material which
does not function as a normal bearing
alloy.

(15) A very forcible illustration of
this is furnished by the bronze worm
wheel of a certain motor-truck drive in

which the teeth had been finished with
a dull hob, Fig. 8, showing a cross-

section of one of the teeth. After giving
unsatisfactory service, the worm wheel
was examined in the usual way by chem-
ical and physical tests, neither of which
showed any defect whatsoever. On the
other hand, microscopic examination
showed that the trouble was due to im-
proper tooling. Fig. 9 shows a photo-
micrographic section of a field at a,

Fig. 8. This view clearly shows that
the natural crystallization of the greater
part of the arena has been disturbed,

and that the edge of the tooth has had
a cold-rolled or wire-drawn effect pro-

duced upon it by improper tooling. It is

true this effect is not very deep; never-
theless, it is on the very surface which
is brought into play when the worm
wheel is put into operation. Fig. 10

shows a part of Fig. 9 more highly mag-
nified, in which the cold-rolled effect

upon the surface is seen to be even more
complete, a condition which proved to be
the sole cause for the very unsatisfac-

tory performance which this wheel gave
in service. Fig. 11 shows a magnifica-

tion of part of the edge b of Fig. 8, the

inner edge or surface of this wheel from
which it is centred accurately to within

a thousandth of an inch upon its spider.

This surface had been tooled in a hori-

zontal boring mill with a single cut, the

tool set so as to produce a smooth finish-

ed surface. The cutting of this surface,

however, was done with a tool that was
sharp and had sufficient rake, showing
that it is an easy matter to cut a bronze

surface satisfactorily without distorting

the natural orientation of its crystalline

structure.

(16) Figs. 12 and 13 are photomicro-

graphic sections of the inner edges of

a bronze bushing which had been finish-

ed or tooled by broaching with a dull

broach. These micrographs distinctly

show what not to do; they show that the

surface material has been distinctly

mutilated, and that the compression of

the material upon the bearing surface is

very uneven; and they prove, conclusive-

to best service requirements.

PREHEATING CAST IRON
Preheating cast iron should be done

slowly but thoroughly. There is great
danger of warping or cracking a thin
iron casting by improper preheating in
an open fire. It is advisable, whenever
possible, to interpose a steel sheet be-
tween the part to be preheated and the
direct flame. The time required for
heating will be increased, it is true, but
the danger of excessive unequal expan-
sion and overheating will be eliminated.
The top of a stove is an ideal place for
preheating small parts. The heat ob-
tained with a hot fire is sufficient for
all general preheating requirements, and
thers is no danger of o\erheating.

The uses that can be made of the oxy-
acetylene torch are without limit and
new ones are discovered every day. The
possibility of quickly restoring a broken
part to use often means saving many
ti.-nes the cost of the part. It is not
the cost of the thing that counts so much
as the want of it. If a machine or de-
partment is held up, and work is waiting
for a new part to come from the factory,
the loss may run into hundreds or thous-
ands of dollars. What, then, is the value
of a repair apparatus which, in the hands
of a skilled operator, will make the
broken part as good as new in an hour
or so? It is simply incalculable.

The parts of machines are united by
screws, bolts, and rivets. Screws and
bolts are necessary in many places in

order that the parts may be separated
when changes or repairs are required,

but in many cases screw connections are
used which are practically permanent,
after being once assembled, as they are
never separated when disassembling the
machine for repairs. Such parts, of
course, might as well be welded together
as screwed. Often there will be a dis-

tinct gain in strength, simplicity and ap-
pearance. There is also a gain often in

cost of fitting.
—"Welding Engineer."

DEVELOPMENT OF COAL AND IRON
RESOURCES

'TpHE "Monthly Bulletin" of the Brit-

ish Chamber of Commerce in Brazil

(Rio de Janeiro) states that public in-

terest continues to be largely directed to

the development of the coal and iron re-

sources of the country. In the State of

Minas the President and Legislature

have been occupied with a Bill designed

to promote more rapid development of

the mining projects in the rich iron re-

gion embracing a considerable part of

the Cordilheira do Espinhoso. The Itab-

ira Iron Ore Co. reports that prospecting

in Conceicao has led to the discovery of

hard mineral eminently suitable for ex-

port in Europe, and that thus 50,000,000
tons of high grade mineral have been
added to the estimate of the productivity

of the company's mines. It is considered

that as soon as export can be established

there will be a great demand for the

mineral for the purpose of the British

iron and steel industry—the quality of

the Itabira ore being excellent and cal-

culated to supply the present shortage

of non-phosphoric mineral of high grade.

A complete study of the facts up to

date is furnished by Snr. Elysio de Cor-
valho in his publication "Brazil as a

World of Power," in which he regards the

establishment of a national iron and
steel industry as the key to the solution

of Brazilian economic problems and even
political destinies. The fabulous mineral

deposits of Brazil only await capital and
energy to place her in a position of ex-

ceptional eminence on her side of the

Atlantic. Snr. Corvalho considers that

the prospects of the national industry

are not dependent either on the national

coal or imported coke, but that smelting

may be well established either by high

furnaces fed by charcoal, which Brazil-

ian forest reserves can supply or by
electricity processes for which many
sources of water power on a great Scale

furnish ample scope. The Government
have already legislated for the financing

of such national enterprises, but the ini-

tial difficulties in the way of a rapid

development of an iron industry in Brazil

remain the same. Among others there

is that of transport, and the question is

not merely one of building railways. The
general level of cost in the country has

been so raised that in normal times noth-

ing short of a practical prohibition of

importation can enable Brazilian home
manufacturers of many kinds to com-

pete. During the war, when many ar-

ticles could not be imported, a number
of national industries sprang into being,

and as regards iron and metal goods

many articles, including machinery parts,

were made locally to fill the place of

what could not be imported.

The importance of Brazil's iron re-

sources, however, does not lie in local

industries for home supply; it lies in the

export of ore or of metal. If the ore c&n

be reduced to metal at a low cost in

Brazil, then millions of tons are made
available for European and other mar-

kets. If, on the other hand, the ore

has to be exported, the cost of rail and

rolling stock, besides freight for the

ore in bulk, must continue to weigh

heavily against Brazilian export.

For the time being, therefore, Brazil

is only a potential seller of iron ore on

a great scale, and must continue to im-

port iron and steel materials and manu-
facturers. The United States has been

the chief source of supply during the

years of shortage, and it now lies with

other iron and steel exporting countries

to regain their footing as far as they

The Rickert-Shafer Co., of Erie, Pa.,

manufacturing the Boehm Automatic Die

Heads and the Rickert-Shafer line of

Automatic Tapping Machines, are an-

nouncing recent appointments in their

organization, as follows: A. A. Shafer,

secretary and general manager; C. W.
Howard, formerly with the General Elec-

tric Co., general sales manager: A. J.

Patterson, formerly with the Crucible

Steel Co., general superintenden£; Geo.
Paterson, production manager.
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Reclaiming and Using Broken High Speed Tools
The Possibility of Saving Money in This Way Has Been Over-

looked by Many Concerns. A Furnace is Herein Described and
the Method of Its Use is Also Given

RECLAIMING and profitably using
up broken parts of high speed
steel cutting tools is a proposi-

tion that is never entirely overlooked by
the management of any progressive
manufacturiilig plant. The alternative to

melting and recasting into ingot form
this high-speed steel scrap which cannot
be otherwise profitably used is to sell or

dispose of it to those people who are es-

pecially interested in the steel industry

or manufacture.
There are only two firms that I know

of that are successfully remelting high-
speed scrap in Canada on a miniature
scale. The perspective drawing here-
with is a design that I have installed

and worked successfully in reclaiming
this steel.

It is necessary before going into melt-
ing detail, to consider what portion of
high-speed steel would be recommended
ns purely scrap before setting it aside
for melting.

The process of (Tip-It) welding tips

on cutting tools, where the body of tool

is low carbon steel, has proved, in most
shops where this process has been used,
that small selected pieces of high-speed
steel, which previous to the war wore
regarded as scrap, became very valuable
when applied as tool tips. Large sec-

tions of broken cutting tools can also be
profitably drawn and hammered into
suitable flat milling cutters, etc.

The high-speed steel that would be
classed as remelting material would
come under the heading of all such
broken spiral milling cutters, milled or
twisted drills, special broken-toothed
form cutters, broken hollow mills, or any
high-speed steel with holes or inserts
that will not lend itself to be hammered
or drawn, high-speed steel .-lutt^ns-s in-

clr.H.nd. Xov. with our material ready
for remelting, we come to the furnace
arrangement.

Furnace Shell Construction

Procure second-hand tank plate, either
% or '/^ in. thickness with a proportion-
ate amount of 2 in. angle iron to bolt
up sides, ends and bottom; this to com-
plete a shell for bricking 8 ft. x 3 ft. x
3 ft. 10% in. height; rough punch a 3 in.

diam. hole at one end of box, approx. 8
in. from top of this box where marked
"flare" in perspective. This is the fuel
oil burner opcnirij;.

This furnace should be preferably lo-

cated in a grey iron or steel foundry
would ensure economic opera tioai in re-
spect to use of foundry man when high-
speed steel neltine' woLld be, required,
as this niplUnp would only be rH^uired at
stated times when scrap accumulation
was available.

In any case, wherever it may be de-
cided to locate this furnace, excavate

By JOHN A. HOPE

large enough space to sink shell of fur-

nace in ground to level as marked up in

perspective. Fill dry sand in around
shell of furnace to floor level, allowing
for a small concrete box opening at

burner end of furnace 18 in. x 18 in. x 16

in. deep to give ample room for entrance
of 6 in. blast pipe and burner.

Furnace Bricking

The next step is to fill in furnace shell

with approx. 2 ft. depth of dry sand, and
apply two layers of fire bricks to form
floor of furnace. The usual mode of

furnace bricking will now be followed
throughout. When completed, it will

have finished chamber 5 ft. 6 in. long by
1 ft. deep, the extra height of crucible

clearance being obtained in the square
Duilt-up section on which furnace cover

rests as shown in perspective.

It is necessary to make a gradual
sweep from floor of furnace to gas vent
in order to avoid flame checking on flat

surface at rear end of furnace when be-

ing lit up; also to observe flare in brick-

ing at burner entrance to let combus-
tion spread well.

Too much care cannot be given to

selection of good fire brick and to using

a very light wash of hytempite or otker

temperature cement rating to stand ap-

prox. 3,000 deg. Fahr.

The time expended in carefully keying

the brickwork in this small furnace will

give very satisfactory returns. If too

much cement is used with poorly fitted

arch-bricking, the whole will collapse

and cave in in less than five or six heat

charges. The same applies to the fur-

nace cover. Brick should be carefully

keyed in providing a 1 in. test hole in

cover centre for rod.

Fuel Oil and Combustion

It is to be noted that this furnace

construction is arranged for crude oil

operation, and it is necessary to use a

crude oil burner of the low pressure type.

In experimenting with several of these

burners, the Jacobs low pressure burner

seemed the best adapted to this design^

of furnace. It has been successfully

used to melt high-speed steel, and is

mentioned only to give readers an ap-
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proximate idea of the class of burner

necessary.

Blast and Fuel Oil Arrangement

Burner being fastened central over the

orifice before-mentioned, the blast pipe

connection is then made, care being taken

to have no extreme right angle connec-

tions in blast pipe leading from blower

to burner. Steel pressure blower of one

of the standard make with a 5 in. to 6 in.

discharge, and speeded up to indicate

S to 9 oz. pressure entering furnace is

necessary.

It is very desirable to operate this

blower independent of other furnace con-

nections, for unless there is a generous

excess of oz. pressure to spare the

operating of other furnaces will cause

an intermittent and varying pressure

and give unsatisfactory results. Fuel

oil pressure, which is generally pumped

to shop lines in pressures varying from

50 to 100 lbs., is quite satisfactory in

this pressure range.

I would recommend the use of an

auxiliary reservoir as per perspective

main oil line being connected to same

and oil pipe from reservoir connected to

burner. Use of reservoir is advisable

for several reasons. First, in diminish-

ing the irregular pumping throbs that

cause a noticeable unevenness in furnace

combustion. Secondly, it gives better ac-

commodation for applying fuel oil strain-

er—gauge, drain cock and cut-out valve.

The standard V* in. needle valve is

recommended as oil regulator, and is

placed close to burner with not more

than 1/16 orifice opening in seat. It

would be necessary where oil pumped

pressure is not available to pipe com-

pressed air to this oil reservoir to main-

tain a pressure on oil of at least 50 lbs.,

taking care to drain off water from time

to time due to condensation. This ar-

rangement will give good, satisfactory re-

sults but is more troublesome on account

of having to regularly recharge fuel oil

reservoir.

Crucible and Moulds

The next care is to procure a good,

high heat resisting crucible. The dimen-

sions of same are given in perspective.

The depreciation in crucibles is set up

from the interior, a 1/16 layer coming

away in scale at each heat. This is .the

maximum. Crucibles should be kept for

a few days on the roof of some slow

heat furnace, not subject to assimilating

any contacting moisture.

I might say that having placed two of

these crucibles on a small core rack in

core drying oven, as an ideal spot to keep

them well baked, I discovered in the loss

of them that a large core being placed

adjacent to them transmitted enough

moisture to make them defective.

It is also advisable when crucible heat

is poured to have another steel-charged

crucible sitting on furnace roof to take

the next heat, returning used crucible in

its place to slowly contract, not putting

any steel into it at the time on account

of varyincr temperatures of pot and steel.

If crucible is not to be used after the

first heat and no second heat to be run.

it is best to return it to furnace for

gradual cooling down.

The ingot or pouring moulds aie fair-

ly produced to suit the needed size of

ingots required for particular work. The
standard for this miniature process

would be made of cast iron.

Procure several cast iron bushes, 10 in.

long, 4 in. o.d., and bore taper inside one

end 3 in. to 2Vz in. at the other end, face

of large end, and this completes the reg-

ular moulds required for general pur-

poses. Note carefully that inside bore

of moulds has no blow holes and ma-

chine is smooth, as it is important to

produce a nice, smooth ingot, for if this

is not given attention, any extreme pit-

ting or seams in ingot will develop

trouble when being drawn out under

hammer.
Keep moulds on top of furnace to with-

in a -few minutes' time of drawing out

heat, also a small cast iron even-surfaced

plate. Previous to pouring, place plate

on a previously determined ground posi-

tion and lightly dust some fine sand on

face, then place row of heated moulds

large end down in a row on plate and the

sand will seal bottom end securely.

Be careful to pour in exact centre of

mould. Note this is where foundry

moulder is preferred. Hot metal must

not splash the sides of mould, and a

novice will invariably do this, causing

seams, blow holes, etc.

Drawing Out Ingots

Directly ingots are mould cast, remove

ingots and as it is not preferable to draw

them out at this time place them in a

box of dry lime and cover up.

When entirely cooled down, remove

them and examine if piped. With the

best of care this trouble will exist in

centre but not as a rule to an extended

depth. By using a cope or head to feed

the core shrinkage, this can be practi-

cally eliminated. In just fillintr the

mould, when drawing the ingot under

hammer, retain this pipe end in tongs,

and when drawn out to desired length

this end is cut off and returned for re-

melting.

Best results in hammer drawing out

are obtained by preheating or soaking in

a coke oven to ensure entire heat through

centre. Ingot can then be brought up

to a good working heat in fuel oil fur-

nace and quickly hammer drawn under

good, smooth-faced hammer blocks.

Several hundred feet of % in. x 1% in.

high-speed steel cutters, drawn in the

manner described, gave satisfactory ser-

vice. Note.—To freely machine this steel

when drawn out, all that is necessary to

do is seal np large quantity in cast iron

box with powdered charcoal, place m
muffle gas furnace and carry out stand-

ard annealing practice.

Procedure in Melting

First.—When in the case of newly con-

structed furnace, thoroughly bake and

dry out. Don't force heat.

Second.—Fill crucible with scrap high-

speed steel, preferably placing light ma-

terial and cuttings at bottom.

Third. Place crucible in place in fur-

nace with an outside closing pair of
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double-handled tongs, closing tongs when

closed on crucible to form a ring just

below crucible centre.

Fourth.—Swing furnace cover in place

and lower down, making sure that test

hole in furnace cover is relative to centre

of crucible.

Fifth.—Apply fuel oil and blast to fur-

nace. Blast on fuel and with enough oil

to prevent smoke, gradually increase

flow of oil, after period of approximate

20 minutes, and as the heat units in-

crease a soft gradual increasing tem-

perature will build up, showing very

little flame from gas vent, and in the

course of 1% hours will be down to melt.

Sixth.—Use a % round testing rod

dipped in graphite and tap into crucible

through hole in furnace cover. Note

crust forms on the top of melt and rod

will pierce through by applying a little

pressure. Drawing test rod sharply out

will indicate fluid condition.

Seventh.— When considered ready to

pour, quick work is essential. Moulds

ready. Tongs handy to lift out crucible

and place in pouring tongs, pull slag off

top and pour quickly.

Other Useful Information

In checking up the analysis of this re-

cast high-speed steel, it will be found

that it is necessary to add hardening

contents. At the time crucible has just

been drawn from furnace and slag top

removed, add 1 per cent, of ferro man-

ganese and half of 1 per cent, ferro

chromium, and stirring quickly before

pouring will be found to give good cut-

ting per cent.

The Thermit Supply Co., New York,

supply this material. To know that fur-

nace is giving correct results^ removal

of cover should disclose interior appear-

ance known as snowball heat and the

outline of crucible is hardly distinguish-

able without smoked glasses.

Cost Data
Crucible do I

Crucible I . „ „ „ , ^ ^

Fuel oil cost ^ = 16c per Ib.of H. S. Steel Cast

Labor do 1

Dra-wing out do J

Overhead charges, .„„„.,« ^
100% = 16c per lb. of H. S. Steel Caat

Value of scrap H.
Speed Steel at 19c per lb.

Equals 51c per lb. cost of reclaim

Reclaimed by this method from scrap to machine

use agrain.

Three heats per nine-hour day cnn be

easily accomplished, average 75 lbs. each

heat, making this reclaim a profitable

investment for individual shops having

high-speed steel scrap accumulations.

Accordinig to the Government "Ga-

zette" of Madagascar a scheme has been

approved for a hydro-electric installa-

tion at Tamatave. The waterfalls are

situated 10 to 15 miles west of Tama-

tave, on the Ivondrono River, and are

estimated to be capable of producing

3,000 horse-poweir. The water power

will be available to furnish power in

connection with the electrification of the

railway from Tananarive to Tamatave,

a distance of 229 miles.
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Are Your Planers Fitted With Cast Iron Pulleys?
If So, Read This Article. The Ford-Smith Machine Co., Hamil-

ton, Canada, Took the Trouble to Change Over From Cast iron to

Aluminum Pulleys With Surprising Results

IT is perhaps not as well known as it

should be, that the up-to-date planer

of to-day is equipped with aluminum
pulleys in place of the regular cast iron

variety. In conversation with an honest-

to-goodness mechanic the other day, the

writer mentioned this fact, when,
imagine his surprise to hear the party
concerned reply, "Well, do you know,
between ourselves, that's the first time
I knew they had made any change ? Why
did they make it? What advantage has
it over the old style, except perhaps be-

ing a little lighter in weight?"
After evplaining the advisability of

the change, the idea of an article on the

subject suggested' itself, so this infor-

mation to follow will not be constructed

on mere theoretical fancies but chuck
full of facts and figures.

After deciding on the preparation of

such an article, the next step was to

secure some actual example showing the
advantage of such 3 change. Upon in-

vestigation the writer found that the
Ford-Smith Machine Co., Ltd., of Hamil-
ton, Canada, had tried the scheme with
great success, so that the article to fol-

low is produced through the courtesy of
this company. As Mr. Ford-Smith, the
manager of this wide-awake concern,

mentioned to the writer: "We tried the
scheme for two reasons, first, because
we believed in it, and second, because it

is absolutely imperative that we get the
maximum efficiency out of our planers
in order to produce millers that will keep
up to our present standard.

"The information and figures we have
proved by these tests are yours for the
taking, because it is our belief that dis-

coveries such as this should be made

By J. H. MOORE

public in order to help others in like

difficulty."

Having thus explained the origin of

the article, and how the idea first came
into eing, let us enter into the technical

detaails of the matter itself.

No doubt readers already know that

the pulleys we have in mind are the two
pulleys operating the table of the planer.

One pulley drives the table in one direc-

tion while the other pulley reverses the

direction of motion. Each of these pul-

leys attain quite a speed, of course creat-

ing considerable kinetic energy. The
time comes to reverse the motion of

table, and over goes the b(*lt. The usual

result is a horrible squeak, owing to the

slip existing between the belt and pulley.

The reason is apparent. The weight of

the grey iron pulley is so great that it

is really stronger than the power exert-

'ed by the belt, the result being that it

is some considerable time before the

speed and motion of the pulley is ar-

rested.

This slip, creep, or whatever you like

to call it. means loss of motion, loss of

time, not to speak of the continual

squeak. It also means that the cutting

tool must be set ahead of the work so

as to allow for this creep, in other words
a longer stroke is necessary than other-

wise would, were the reversal of stroke

be dependable.

As all these points are big factors in

production, it is not surprising that
planer manaufacturers attacked this

problem earnestly in order to overcome
the bugbear, or that the Ford-Smith
Machine Co., Ltd., decided to likewise

get the time-killer by the throat, so to

speak.

Six planers were used as a test basis,

these being of the following malces and
sizes: One Butler 26-in.; two Bertram
26-in.; one London Machine Tool Co., and
two Bertram 36-in.

Every point was watched carefully in

the test even to the cost of the aluminum
pulleys installed, and we have arranged
for the reader's benefit, this matter in

tabulated form. It might be well to add
that this table is something worth clip-

ping out for future reference.

Assuming that the average stroke used
on planer work is 3 feet long, jind that

35 per cent, of the total working hours
are used in setting up work, grinding
tools, etc., the saving in one year of 50
working weeks would be (with planers

'

rated at $2 per hour) as follows:

The average increase on the 3-ft.

stroke is about 14 per cent. One week's
work equals 48 hours. Taking off the

percentage for setting up, grinding to.ols,

etc., the actual cutting time on each
planer would be only 32 hours. This
means that the cutting time saved on
each planer would be 14 per cent, of 32

hours, which equals 2.75 hours.

As you however save at least 7\i per
cent, by the adoption of ahiminum pul-

levs in the shorter stroke possible, we
can safely add this amount, bringing the

total number of hours saved on each
planer to 3.8 hours per week. This
means that the cutting time saved by
the six machines on test would be 6 x
3.8 x '^Q in one year. In dollars and
cents (remembering that the basis of

cost is .$2 per hour on all sizes of

planers) we pet the following stagger-
ing total of $1,240.

In other word $1,240 was being wasted
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every year on these six planers. Sup-
pose a plant is equipped with twenty or

thirty planers, imagine the real money
that is goinj;; to waste through lack of

consideration of this point.

The costs of the pulleys for all six

planers, including pattern costs, was
only ?300.

As a conclusion, suppose we view the

advantages derived and how the results

were so satisfactory. First, they have
no belt slip, as the ptillej's reverse in-

stantly. This, of course eliminates

squeaks, giving- more strokes per minute.
They also shorten the stroke to just clear

the work, for the travel of table is so
dependable as to allow their doing so.

Belt troubles are a thing of the past, for
there is no undue strain exerted on the
belts as previously existed.

The reason for these improvements
xre no doubt already apparent to every
reader. The aluminum pulley being so
much lighter it cannot store such a
large amount of kinetic energy, there-
fore is easier arrested in its speed. The
belt in this way has an easier task, for
in place of the preponderance of power
being in the pulley the balance of power
is in favor of the belt. This guarantees

immediate reversal of motion without

the attendant squeak.

To every manufacturer reading this

article we suggest they consider this

problem carefully. Those figures given

are authentic and definite, not mere

theories, so that by installing aluminum

pulleys on their already existing cast

iron equipped planers they will be plug-

ging a dangerous leak and adding more

money in their pocket besides increasing

the productive qualities of their ma-

chines.

WELDING
AND CUTTING

Considerations in Welding of Malleable Iron

This Article, Which Appeared in the "Weld-
ing Engineer," Discusses Various Points

of Interest

By H. A. SCHWARTZ

UNLIKE most other cast mater-
ials, malleable iron possesses its

characteristics not only on account
of its compositions, but also on account
of heat treatment to which the castings

are subjected in the process of maniifac-

ture.

As originally cast, this material is

hard and brittle, and has a white frac-

ture. Its appearance under the micro-
scope is indicated in Figure 1. In this

figure the white ingredient is iron car-

bide (Fe3C), the greyish background
being a solid solution of this carbide in

iron. All carbon present is in the com-
bined form.

In the annealing operation the appear-

ance and structure of the hard iron is en-

tirely changed, the resulting product be-

ing resistant to blows under the hammer,
and of a black velvety or grey silky frac-

ture.

Under the microscope malleable iron

has the appearance as shown under Fig-
ure 2 in which the rounded dark areas
are free carbon in the "temper" form,

the white background being a mass of

nearly pure iron in the form of separate

grains. The latter structure is derived

from the former by the heat treatment

to which the metal is subjected in the

annealing. This heat treatment, in gen-

eral, consists of raising the temperature

of the product to somewhere between

1,500° and 1,700° F., maintaining this

Fig. 3-

Fig. 1—White" Cast Iron (Unonnealed Malleable). Etched with Nitric Acid macrnifled 60 diameters.
Fig. 2—Malleable Cast Iron. Etched wi th Nitric Acid magnified 60 diameters.

-'Malleable filler welded into Malleable Casting showing fill er material only. Etched with Nitric Acid magnified 60 diameters.
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temperature for a period from ten to

fbrty hours, and then allowing the cast-

ing to cool very slowly, usually at a

rate not more than 10 an hour. The

exact time and temperature vary some-

what in different plants, and under dif-

ferent circumstances.

If malleable iron is heated to a tem-

perature above the critical point (Acl),

all, or part of the effect of the annealing

is destroyed, depen.ling upon how high a

temperature the material has attained.

Such reheating unless followed by cool-

ing at least as slowly as is the practice

in the original annealing will cause the

casting to again become hard and brittle,

approximating in character, at least to

some degree, the properties of the origi-

nal hard iron casting.

The welding of this material involves,

necessarily, the heating of a part of the

article to be welded to a temperature up
to its melting point, and is, therefore,

accomplished with greater difficulty than

will be found in the welding of any other

similar product. Generally speaking it

is the practice to weld a material, using

as a filler a material as nearly identical

with that of the article to be welded as

may be possible.

In Figure 3 is shown a microphoto-

graph illustrating what happens when
an attempt is made to repair a malleable

casting by welding malleable iron into

the section to be repaired. The photo-
graph represents a section of the weld
corresponding to the material derived

from the molten filler rod. This section

instead of having the structure normal
to malleable iron as shown in Figure 2,

has a micro-structure differing from that

of hard iron shown in Figure 1, only in

that it is finer grained. In other words
in the process of melting, all of the tem-
per carbon of the malleable iron has
been reconverted into the combined con-

dition in which it existed in the original

hard iron casting. The structure is

close grained merely because the small

weld freezes more quickly than a fair

sized casting. The material in the weld
has the properties one might expect from
the micro-structure, in that it is as hard
and brittle as the un-annealed casting,

therefore, this method of procedure is

a total failure.

It may be argued that since the body
of a malleable casting consists mainly of

nearly pure iron, a weld might be made
using Armco iron, or a Swedish wrought
iron for the filler.

Figure 4 is a microphotograph of the

material filled into a weld, using Armco
iron. It will be seen that this structure

has not the granular structure of pure
iron which can be seen in the background
of figure two, but has a confused grey-

ish appearance due to the fact that the

pure iron in the molten condition has
absorbed carbon from the more highly

carbon bearing malleable casting with
which it is in contact. It approximates
in properties fairly hard steel, and is

much too hard and brittle to serve as a
welding material in the repair of malle-

able castings which are in general in-

tended for service involving resistance to

shocks and blows.

Welding malleable iron with soft iron

is, therefore, impracticable, since it is

impossible to prevent the contamination
of the molten pure iron by the carbon
of the welded casting.

Since grey iron castings can be welded
using filler rod of extremely soft cast

iron (very high in silicon) the suggestion
has occasionally been made that it should
perhaps be possible to patch malleage
castings with grey iron. The thought
was that, even though the grey iron cast-

ing might be more brittle than the malle-
able, still it would be soft enough for

machining, and particularly in relatively

unimportant places might have sufficient

strength to render its use possible.

In micrograph 5 is shown a section of

a weld made in a malleable casting with

grey iron. The grey iron did not pre-
serve its softness, quite possibly due to<

insufficient silicon, and is present in the
form of white cast iron. It shows white
areas of iron carbide on a grayish back-
ground essentially in character to the
white cast iron of Figure 1, and the re-

melted malleable of Figure 3. Even if

this difficulty were overcome, by securing-

grey iron so high in silicon that it would
remain graphitic in spite of the quick
cooling, incident to its use as a filling

material in welding, another difficulty

would be encountered.

It will be seen in Figure 5 that the
structure of the malleable iron which
the grey iron has welded, has been ma-
terially changed. Instead of having the
appearance shown in Fig:ure 2, the back-
ground has become very dark, so dark
that the masses of temper carbon are
almost invisible, though they still exist.

This is due to the reabsorption of some
of the temper carbon by what was ori-

ginally the pure iron matrix of the malle-
able casting, converting the latter into

a steely mass similar to that formed in

the weld shown in Figure 4.

Figure 6 shows this structure at a
higher magnification, and permits some
idea to be formed of the ingredients pre-

sent. This same reabsorption of carbon
with a consequent embrittling of the
product occurs when welding with mal-
leable, or with soft iron also, being char-
acteristic of the effect of reheating of
the original material.

Some process of welding must be
adopted which does not involve the heat-
ing of the casting to be repaired to a
temperature above the critical point.

This critical point is at about 1,350° F.

In Figure 7 is shown a piece of malle-
able iron welded with Tobin bronze. The
melting point of this bronze is so little

above the critical point that it is quite
possible to melt it in the torch without
unduly heating the casting being re-

«J; trSSSdlS bS^ :iltZ ^cLI'w) «d «w Jaw!^*'' TJ^'' ^f/^^ 31? '"•" *""• ^^^^ '^* NiWc Acid and magnified M diameters«»iM»r7 '***^ <«^^<^^) "d ffll« (abov^ with cast iron. Etched with Nitric Acid maKnifled 60 diameters.»i«. ». lUileU>Ie iron reheated m weldinsr. Ettched with Nitric Acid magnified 240 diameters.
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Fig. 7—Malleable Casting (above) welded with Tobin Bronze (below), etched with Nitric Acid magnified 60 diameters.
Fig. 8—Hard iron weld in hard iron casting annealed. Portion of filled in metal. Etched with Nitric Acid magnified 60 diameters.

Fig. 9-^Hard iron weld in malleable casting annealed area near junction of castings and filler. Etched with Nitric Acid magnified SO diameters.

paired. It will be seen in the photograph
that little or no change of structure has
taken place in the casting being welded.
Unfortunately the bronze is not as

strong as malleable iron, or does it ad-
here as perfectly to the iron as would
be the case with welds made of some
other iron material. However, for the

purpose of making repairs where great
strength is not required, this is an en-

tirely feasible method of procedure.

It will be seen that all means of weld-
ing with iron so far described have been
shown to be failures, largely because
they undid what the manufacturer had
done to the malleable iron in his an-

nealing process. The conclusion is that

if repairs could be made before the cast-

ing is annealed these difficulties would
not be encountered. The microphoto-

graph reproduced in Figure 8 shows a
portion of a weld made in a hard iron

casting, using hard iron as the welding
material, and then annealing the casting

as usual.

It proved impossible in this weld to

locate the exact boundary between the

original casting and the material welded,

although the photograph was taken from
an area as nearly as practicable where
the two materials joined. It will be

seen that this weld differs from normal
malleable iron only in the finer grain.

This is an advantage rather than a dis-

advantage, and welds made by this meth-
od will develop the original strength of

the material if the skill of the welder

is sufficient to avoid any blows or cracks

during the process of welding. Unfor-
tunately, however, this character of weld-

ing can be applied only in the malleable

foundry, for example to reclaim castings

it would otherwise scrap on account of

blow holes or similar surface defects.

It cannot be applied to the repairing of

articles failing in service, since of course

these articles have been previously an-

nealed.

It is quite possible to weld broken or

defective malleable iron articles using

white cast iron as a filler, and then re-

anneal the easting in order to complete-
ly malleablize the latter and to destroy
the combined carbon set up in the former
due to the re-heating while welding. Fig-
ure 8 is a photograph of a weld made
in this manner.

It will be seen that this latter method
offers a solution of the difficulties en-

countered in welding malleable iron, pro-

vided the welder is equipped with facili-

ties for heat treating the welded article

in the same way as they were heat treat-

ed by the original manufacturer.

This heat treatment, involving as it

does the maintenance of a carefully con-

trolled and fairly high temperature for

a considerable time and then the slow
decrease in this temperature at a pre-

determined rate, may present difficulties

to the inexperienced operator. It could

hardly be attempted except in a heat

treating furnace equipped with pyrome-
ters, and would also require expert super-

vision. Properly executed the excellence

of the weld under these conditions is

limited only by the skill of the operator.

Improperly executed the welded article

may be totally ruined and be a source of

extreme danger if used in some place

where failure would mean serious loss

or injury.

The welds discussed in this article were
all made with oxy-acctylenc-. What has

been said of course would, however, ap-

ply with equal force to welds made in

the electric arc. Thermit welding is not

likely to be of service in the repairing

of malleable castinc^, due to their rela-

tively small si7e, also due to the fact that

the molten steel of the Thermit reaction

would not be as suitable a welding ma-
terial as is the white cast iron filler which

can, and should be employed in arc or

acetylene welding.

Malleable iron welded with soft iron

would not respond properly to the gra-

phitizing heat treatment since this treat-

ment would not convert the combined

carbon in the weld itself into body of
the casting.

The company with which the writer is

connected has made tests on a fairly

considerable number of welds made under
different circumstances. The result of
those tests indicating first, that the ser-

viceableness of a weld is primarily de-
pendent upon the skill of the operator in

producing a perfectly sound material
and in avoiding the formation of mechan-
ical defects in the weld itself.

WATER COOLING PROPOSED FOR
TURBINES

Discussing the probable development
of the large turbo-generators now used
in power stations and on board ship, a

paper read recently before the British

Institute of Electrical Engineers, by
Mr. J. Shepherd, suggests that water-
cooling is inevitable. Mechanical strength
and durability would, the author is con-

vinced, be increased, and the risk of

fire or heating diminished by the adop-
tion of this change. He predicts a long-

er physical life for turbo-generators in
consequence, and points out that this

factor is of enhanced importance as a
result of the world-wide rise in the cost

of plant.

WISDOM OF THE HEN
The Smiths had a hen which insisted

upon neglecting her comfortable nest to

lay a daily egg in the coal cellar.

"I can't think," fretted Mrs. Smith, as

she and her small son John together

hunted for that particular egg, "why
this one hen insists upon using the coal

cellar."

"Why, that's easy, mother," exclaim-

ed John. "I suppose she's seen the sign,

'Now is the time to lay in your coal.'
"
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DEVELOPMENTS IN
SHOP EQUIPMENT

CINCINNATI LATHES
The Cincinnati Lathe and Tool Co.,

Oakley, Cincinnati, Ohio, have placed on

the market their latest line of patented

gear head lathes. These are made in 16

in., 18 in., 20 in., 22 in., 24 in., 26 in., and
28 in. sizes, with either single pulley or

motor drive.

The machine shown at Fig. 1 is what
is known as a General Manufacturing
Equipment lathe, fitted with hexagon
turret on bed, power feed silent chain

drive. As the speed variations are ob-

tainable in the head, constant speed
motors only are required.

Levers at front of head operate all

feed changes and the index plate gives

the lever position for each speed. A
neutral position is also obtained, per-
mitting to revolve spindle by hand for
chucking similar jobs.

Spindle is made of high carbon cruc-

ible forgiTig. It carries only the face
gear, and one direct driving gear. The
intermediate shaft has three sliding

gears that mesh with back gears. The
back gear shaft carries a pair of sliding
gears, and three stationary gears of dif-

ferent diameter. The drive shaft, operat-
ing at constant speed, consists of two
sliding gears meshing with gears on in-

termediate shaft When the gear to the
left of this shaft is in mesh with the
gear on intermediate shaft, it gives the
first six changes of low speed. When
meshing the gear to the right on same
shaft, the additional six changes for the
higher speeds are secured. Shafts in
this head are of high carbon nickel steel.

Gears on back gear shaft, also the
direct driving gears, are made of steel
forgings heat treated. All the others
are of high carbon nickel steel, bushed
throughout with best bronze. Teeth of

gears are rounded. Only the gears
actually used for driving and in mesh
consuming all the power on work pro-
duced.

All bearings and gears, including
those not in use, are oiled automatically
by the splash system. Indicator shows
amount of oil in base of head. Oil is

properly distributed by the gears to

grooving provided in top cover. The
rotating shaft bearings, therefore, are
kept oiled.

Fig. 2 shows their patented geared
head lathe for single pulley belt drive,

driven direct from a line shaft, there-
fore, no countershaft is needed, or direct

connected motor drive. The motors are
mounted on head stock or in rear of
cabinet leg, driving through belting,

silent chain or gearing. Variations are
obtained in the head, therefore, only
constant speed motors are required.

Twelve speed changes in geometric
progression are secured on these lathes
and all through sliding gears by simply
shifting three levers, the levers and
gearing being so arranged not permit-
ting them to lock while operating. Any
lever may be shifted without interfering

with the other.

At the apron is a control by which
the spindle may be stopped, started or
reversed without stopping the overhead
works or the motor.

UNIVERSAL BELT FASTENERS
An improved type of belt fastener,

known as the "Universal," has been
placed on the Canadian market by the
Climax Company, of 244 Lemoine Street
Montreal. These fasteners are the re-

sult of careful study and exhaustive ex-
periment on the part of the makers, and

are universal in character. They are
equally efficient in rubber, balata, leather
or cotton belting, and are made in six-

inch lengths, of sizes varying to take
belts from 3-16 to 7-16 inch in thickness.

VIErVVS SHOWING INTilRMBDIATE MACHINE
AND OTHER DETAILS.

The individual hooks are held in posi-
tion by a metal fi-ame Which retains the
hooks in the same relative position all

the time the hooks are being forced into
th« belt. When the hooks are flush with

FTG. l-BHOWTNG THE OENEaiAL MANUFACTURING EQUIPMENT. FIG. 2—THE GEARED HEAD, SINGLE PULLEY DRIVE.
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VIEW SHOWING THK VARIOUS SIZE HOOKS.

the belt the frame slips off freely. The
fasteners are made in two gauges of
wire, the larger sizes being adopted to

meet the requirements of the user who
has extra heavy belts running over small
pulleys.

On the intermediate fasteners the
wire can be laced into the belt with a

simple hammering tool, economically
and efficiently. For the larger sizes, a

special lacing machine is preferable.

On the smallest sizes, the lacing can be
performed by using a hammer and a

wooden block, the metal frame assuring
perfect alignment during the operation.

The great advantage of the metal frame
is that it prevents the hooks from twist-

ing to one side or the other while being
forced into the belt. The fasteners are
made with a series of hooks having long
and short legs, the short legs entering
the belt on the pulley side, this method
minimizing the metal contact on the

pulley and reducing the possible slip.

The hooks do not meet in the belt, but

THE HEAVIER TYPE MACHINE.

are individually staggered, thus increas-

ing the effective pull.

The fasteners can be cut to any de-

sired length without fear of wasted
ends, as the metal frame keeps the

pieces intact. A pair of narrow scissors

are provided for cutting the metal

frame.

CLIMAX KNEADABLE METALLIC
PACKING

The Climax Kneadable Metallic Pack-
ing is another line carried by the Climax

Company, and is also universal in char-

acter, as it is applicable to every class,

of service. It is equally efficient in ex-

tremes of temperature or pressure,

steam engine or refrigeration work, re-

volving or reciprocating rods and pumps

of every description. It is not necessary

to provide various sizes of packing to

meet the different needs, as the Climax
packing can be kneaded into any shape,

siize of style of gland or stuffing box.

It is claimed itJiat the packing never

burns or even gets hot, does not harden

or crystallize, and is non-destructible,

as it can be used over and over again.

It is composed largely of asbestos and
graphite, and, therefore, is self lubricat-

ing. It is easy to get in and easy to

get out, and is extremely efficient under

severe service.

THE "BOTH WAYS" TOOL HOLDER
The possibility 0.1 using, effectively,

the return stroke of the planer or

shaper, has long been the desire of pro-

duction men. The tool here illustrated

has recently been designed and thor-

oughly tesited, and, it is claimed, found

to meet ithese requirements in every par-

ticular. As shown in the sketch, the

lower end of the shank is enlarged and
slotted to take the two small tool-hold-

ers, A and B, that carry the cutting

tools. The cutting points of the two
tools are offset, so that the finishing

cut is taken about 1-16-inch from the

roughing cut. In the normal position

the finishing tool is retained in a cut-

ting position by the action of the small

spring D; the short connecting link H
operating the two tool-holders in unison.

In working with the tool, the clapper

of the shaper or the planer must be

rigidly secured to the toolhead with a

locking pin or set s'Tew, to prevent the

clapper from oscillating on the return

A DETAIL VIEW OF H0IJ3ER.

stroke. No back drag takes place, as

the idle tool on each stroke is raised

from the work by the swivel of the
Small tool-holders. The cross^section at

C shows the relative position of the
l-oughing and the finishing cuts. When
setting the tool bits, a parallel piece E
is placed on the vice or planer bed, and
the tool-holder lowered until the front
bit or finishing tool, in A, is touching
the parallel. The tool-holder is then
pressed at the point G until the shoulder
at F rests against the boibtom of the slot.

The roughing tool bit is then allowed to

touch the piece E and secured in this

position. The tool is then ready for

operaition. All parts are made of drop-
forged, machine steel, packhardened.
The pivot pins are of hardened tool

steel. The Jas. Buckley Company,
Montreal, are the exclusive Canadian
distributers for these tools.

Toronto.—In the suit brought by Fred
Torno against Frank W. Callaghan, M.
J. Shaw and W. R. Sweet for a declara-

tion that they hold the steamer Chicora
in trust for him, to become his on the

payment of $4,400, Justice Orde reserved
his decision. Torno admitted that he was
a Russian, and Mr. Callaghan's lawyer
questioned the right of anyone not

a British subject to own a ship on the

British register.

Montreal.—The National Shipbuilding

Company of Three Rivers have received

contracts for ten cargo carrying steam-
ers from French interests. The pur-
chasers represent three different inter-

ests. The vessels will be used as wine
carriers and oil tankers.
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The Position of Canada
REPORTS come from New York and other American

centres that there is anticipation of a financial

"crack." People should be careful of repeating this sort

of stuff.

Confidence is the cornerstone of business in any country,

and the lack of confidence means disaster and blue ruin.

It requires very little courage to sit bacli and say

"Things are going to crack." And once we get a lot of

people sitting back and chanting "Things are going to

crack" we are in a fair way to realize our worst expecta-

tions.

Now, our times are going to be good or bad in propor-

tion to what we put in the markets of the world. If we
sit back, as a people, and loaf, we shall reap the harvest of

a loafer.

The manufacturing and commercial interests of Canada

are to-day good customers. They want a lot of machine

tools, supplies, iron and steel, and metals, in finished and

semi-finished stages. They have the money and are not

asking for credit. Their books are in good shape, and as

a general thing it is safe to say they are more solvent

right now than ever before.

Althougli this paper is interested primarily in mechani-

cal matters, it cannot be blind to the fact that the basis

of our real wealth must increasingly continue to be in the

land. Our buying power is welded and banded to our

ability as a people to produce new wealth, and the places

we can produce new wealth are (1) the land, (2) our

streams and lakes, with proper care for restocking, and
(3) our forests, with a sane and enforced system of re-

planting. With these three essentials in operation, our
manufacturing can go ahead in the certain knowledge of

success, and a reasonable return on investments.

There are associations to-day who seem obsessed with

the idea that our national success rests on a tariff wall
"as high as Haman's gallows," to use a popular phrase.
Against this we have a large class who hold tenaciously

that the wiping out of tariffs would be the panacea for our
national ailments.

These classes are both wrong. They are wrong because
they both take a selfish, sectional view of the situation.

They get a pet hobby and a notion so close to their eyes
that they cannot see past to a national outlook.

There are counties in Canada where there has been a
decrease in population of 14 per cent, since the war started
in 1914. There are cities where there have been 20 per
cent, increases.

The people in Canadian cities and towns should make an
honest effort to understand the problems of the farmer,
and the farmer should try and see what the town and city

man has to contend with. When we go forward together
we cannot well be stopped. When we spend our time lining

up country against city we can be stopped, and that
mighty sudden.

Some high-brow has been delivering a bit of an ad-
dress on the "Educative Value of the Movies." Our
most vivid memories are of scenes where the hero oper-
ated on the villain's neck with a meat axe, or where
some person dropped a custard pie on Charlie Chaplin's

Almost every day in the week one hears of some-
thing- that has taken another advance in price. No
doubt we are in an era of high values, with everything
steaming along under peak capacity. All will be well
until some tinker comes along some day and breaks the
pe;iK off.

Howard Elliott, President of the Northern Pacific Rail-
road, is reported to have stated before the Association of
Life Insurance Presidents at New York recently that
United States railways need an equipment of $3,000,000,-
000, and that if provision is not made for developing rail-

ways continuously the cost of living, instead of being
reduced, will go higher.

Calgary barbers have got behind the price of hair cut
and boosted the hang thing up to 75 tents. And it wasn't
so many years ago that we used to sing a little ditty
about "Johnny, get your hair cut, 15 cents."

'MARCH W^^^ *

Ireland in the Columbus "Dlspatoli."

"All right, boys, go over and pick oat your railroadsP
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WHAT HAS BECOME
OF THE SHELL BUSTER ?

Well, Here's One Chap Who Turned to the Machine
Shop and Has Stayed Right There

WHAT has become of the shell buster? When the

shell contracts were over there was a lot said

about this chap. If he were a barber before, he would
go back to his chin-scraping, and if a laborer before,

then back to his labor.

Perhaps this turned out to be true, and perhaps it did

not. Here is the experience of one with whom CAN-
ADIAN MACHINERY came in contact a few days ago.

He went into a shell shop early in the game. His high-

est wages previously had been from $15 to $18 a week,
this being from an office position in a shop where a shell

contract was secured. It was not long before he had
doubled and trebled his best previous earnings. He
worked at one operation for almost three years. When
the shell business was over he did not go back to his

desk. The $15 to $18 chance was still there.

He went to another shop and was soon a piece-worker
again. He was not, and is not now, a mechanic, and
he makes no pretensions that way. But he is handy
and a plugger.

His pay now averages not far from $40 a week, and
he has been making this for some time past, and the
chances seem to be that he will keep on making it.

Well, what about it? This former shell buster is

single. He tried to enlist, but his eyes were against
him.

When the chance came to buy Victory Bonds through
the shell shop, he went in right to the neck. He has
taken a good-sized slice of each loan since. When he
gets this year's paid up he will have $4,500 gilt-edged

security tucked away. He lives in a modest way—
dresses well, and is not miserly by any means. And in

these few years, from a $15 to $18 clerk he has turned
to the shop and has securities that give him an income
of about $250 a year. In other words, his fixed income
now is about a third of what his total wages used to be
before he turned to the shop end of the business.

In the case of men who are married and have families

to support, it is a different proposition, and we are not
trying to stretch the case to preach to them.

There are, just the same, quite an assortment of sin-

gle men making good wages now in mechanical pursuits.

The good wages are bringing them a fast pace and a
merry one, and nothing more.

This former shell buster may not thank this paper
for using his case in print, but it is good business now
and then to bring these matters to the front. The
habits of thrift that carry with them the average man's
only chance for any degree of independence, are not as

firmly established as they ought to be.

We know it's a great thing to be a good fellow, a
real sport, a good spender, and all that. It's also a

nice thing— much nicer, in fact— to have $4,500 of

your savings stowed away.

The Moscow Soviet informs the world that the people
of Alaska want to leave the States and form a Soviet
government. When some of Uncle Sam's subjects get
through running Ireland for John Bull they may find a
new problem in their own territory.

Speaking of clothes, clothing and the lack of it: "It

was eating the apples that taught Eve she was naked,
and so far as I can see, it is nearly time to pass the
apples again," said Mr. Halbert, former U. F. O. presi-

dent, speaking at Lambeth recently.

The Recovery of France
REMARKABLE progress has been made in the rebuild-

ing of the devastated areas of industrial France. The
Guaranty Trust Company of New York says: "France, in-

stead of idling, as some observers have reported after a
cursory survey of the country, has accomplished in the

last year so stupendous a task that one marvels how the

work has been done. Seventy-six thousand structures had
been erected or repaired by the end of August, 1919, and
60,000 additional buildings were then under construction.

About 550,000 buildings were destroyed or damaged during

the war. In the same period 89 per cent, of the destroyed

railroad trackage had been rebuilt, an area of 1,500 square

miles 'of shell-riddled, tillable land cleared up; 80,000,000

cubic yards of trenches filled; 991,000 refugees returned to

their homes; 5,000 schools reopened, and 3,872 civic com-
munities reorganized.

"The French people have made surprising progress in

the period since the armistice in readjusting industry to a

peace basis. As early as February, 1919, the Minister of

Industrial Reconstruction reported that out of a total of

1,700,000 employees occupied on November 11, 1918, in a

group of Government and private plants, 1,300,000 were
already engaged in peacetime pursuits.

"A later investigation conducted in 1,986 industrial

plants in the occupied area, employing more than 20 work-
men each, shows that by November 1, 1919, a total of 1,385

establishments had resumed operation. By November 15,

1919, the Government had made advances in excess of

3,000,000,000 francs to the industrial interests of this re-

gion for the reconstruction of their factories, and the

budget for 1920 provides for the expenditure of nearly

5,000,000,000 francs during the first quarter for the same
purpose.

"During 1920 France will need about $650,000,000 worth
of foodstuffs and raw materials, as follows: Foodstuffs,

$150,000,000; cotton, $200,000,000; copper, $70,000,000;

oil, $75,000,000; chemicals, tobacco, metallurgical products,

fuel oil and coal, $150,000,000."

Finishing a job is not always an easy matter. Often it's

much easier to quit cold. But Carnegie stuck to steel and
Rockefeller to oil.

They do tell that in a short time there will be auto-

matic phones in use all over. So when a man asks or

rings for a wrong number and gets it he won't be able

to call the girl at central a bonehead. Thus will an-

other little pleasure pass away.

^.-^
The Antidote for "Reds"

—Tboma* in the Detroit 'Vem.'
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MARKET
DEVELOPMENTS

Larger Output Not Reflected in Deliveries

Small Shipments Coming Along and No Sign of Betterment-

Prices Do Not Interfere With the Demand for New Standard

Machine Tools

ALTHOUGH figures show that the production of steel

in its several forms was much higher in February

than in January, the dealers and users in Canada

state that they can see no change yet. They look upon

actual deliveries here as a better indication of output than

any figures that may be compiled elsewhere. One result

of this state is that the premium operators are having

a chance to work to quite an extent. The broker and the

jobber is doing quite a trade. It is a hard matter to get

absolute quotations on several lines, as the price depends

upon each individual order and sale. This is especially

true regarding sheets, black or galvanized.

Despite the high costs and extras connected with the

installation of new machine tools, the trade finds that there

is no dropping off, or no particular desire to turn to used

machinery. It often turns out that the increased produc-

tion with the new equipment more than makes up for the

increased cost. Labor-saving machinery, of course, is

also included in this.

Warehouses are not taking on much stock. There are

several reasons for this. In the first place they do not

care to in view of the prices, and in the second place, the

demand for anything they can secure is so insistent that

it goes out to the consumers almost immediately. As high

as 12 cents a pound was paid during the week for a lot

of galvanized sheets, and the resale price would be above

this figure. Of course, that is not the market price, but

is given to show where some of the premium operators are

working.

The scrap metal trade remains quiet. There is a big

market for heavy melting steel, cast iron and stove plate,

but unfortunately there is not any quantity of this ma-

terial coming. There is an old saying in the yards that

"When the snow goes the scrap pile grows." It will be a

profitable growth this year, as prices for the wanted lines

are high and firm.

SHIPPING CONDITIONS HINDERING
BUSINESS IN MONTREAL DISTRICT

SiMcial to CANADIAN MACHINEKY.

MONTREAL, Que., Mar. 25. — In

addition to the exchange handicap
that at present affects industrial de-

velopment in the matter of getting

materials from the States, the car situa-

tion has increased the difficulties under
which the manufacturers here are re-

quired to carry on business. The inability

to get adequate car -service has resulted

in holding up large quantities of valu-

able product that should have been
shipped to the States. This is in conse-

quence of some of the American roads
placing embargo on all but commodities
that are considered essential to Ameri-
can industry. The situation is one that
does not reflect favorably on the action

of the American roads, as it is reported
that 60,000 Canadian cars are at present
on United States roads, against 40,000
American cars now in this country.
There is little hope that shippers here
will be granted a respite in regard to

freight charges on goods going to U. S.

destination, and prepayment on goods
will not be accepted on such shipinents.

Some anangemente may be made to con-

fine the added charge to the mileage on
the other side of the line; and where
shipments are sent direct to coast ports

for export the charges may be modified.

Shippers are anticipating some relief on
the opening of navigation, but the actual

date of this event is still a question of

a river free of ice, and such a condition

is dependent on the progress of the ice

breakers and on the early weather condi-

tions.

Car Shortage Affects Supply
The demand for steel shows no appar-

ent let-up, and the experience of dealers

in getting material in from the States is

still one of considerable difficulty.

Transportation is a deterring factor and
consumers here are seldom in a position

where a surplus on hand relieves them
from the worry of anxiety as to future

needs. There is this about the present
situation, that manufacturers who are
able to secure sufficient for their im-
mediate needs and for uninterrupted op-

erations, the thought of the distant fu-

ture is one of optimism. Few consumers
are anxious to load up with material at

the figures now obtaining. In the mat-

ter of plates, sheets and tubes, the cus-

tomer is satisfied to pay a good stiff

price, realizing that it is invariably the

practice at the present time for the

dealer to pay a fair premium for prompt
delivery of this class of material. Pre-

vailing conditions has reacted favorably

towards Canadian mills, especially on

the smaller bars and shapes, and the

tonnage on these lines has shown large

increases.

Delivery Still a Drawback

One of the principal reasons for the

apparent scarcity of machine tools, or

rather the inability to get definite de-

livery of same, is the undoubted demand
that comes from overseas. It has been

stated that orders of considerable extent

have been placed by some European
countries for machine tools in the States,

and this condition makes it compara-
tively difficult for Canadian buyers to

secure early shipment on needed ma-
chinery. While many machine tool

builders in the States have made it less

difficult for buyers here to obtain equip-

ment, the situation is still one that pre-

vents a free placing of orders in the

States. The trade continues to practise

conservatism in the matter of buying,
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and this is particularly pronounced in

regard to supplies as users are reluctant

to acquire any more than they are actu-

ally in need of, when prices are at or

near the apex of an unusually high

market.
The business done in used machinery

is still of good volume, and dealers are

making a profitable turnover on these

lines.

Firm Scrap Market
The old material market reflects the

continued demand that prevails for

nearly every class of commodity, both in

steels and metals. The requirements for

the latter are not as pressing as those

of iron and steel, but the volume of busi-

ness is of a steady character. During
the past week there was an evident

easing of prices, but the market has

again- developed a firmness that prom-
ises to remain for some time. The scrap

iron and steel situation has been sus-

tained by the constant demand for all

lines of materials and prices quoted are

a fair average of those paid by dealers,

although quotations on heavy melting

steel and cast iron scrap might be

marked up a little and still be within

the range of the market. Dealers here

stated that shipments to the States of

steel scrap has dropped, as the mills

here are working to capacity and in a

position to take care of the greater

volume of accumulation. Machinery
scrap is still a scarce article on the mar-
ket and the foundries are always on the

lookout for available supplies.

POINTS IN WEEK'S
MARKETING NOTES

BECOMES HARDER
TO NAME PRICES

Premium Sales Re;illy Set the Pace if

Anything Like Prompt Delivery

is Desired

TORONTO.—-"Yes, we know there is

danger in the rising market, and our

customers know it also, but that does not

seem to make any difference in the

amount of trade that is passing, and that

is in sight." Such was the view of one

large dealer in machine tools to-day. "It

is a strange thing," he continued, "but

there is always some force ready to meet
any unfavorable circumstance that comes
into the market. Just now the price

might look to be a stickler, but it is not,

and the man who comes into the market
wants to buy the latest thing in ma-
chinery, because he finds that the in-

creased production he will get as a re-

sult will more than make up for the

added cost in the first place. I believe

the present situation in the labor mar-
ket is having much to do with keeping

up the demand for high class production

tools."

There is still a good demand for used

machinery, although it is not stopping

the sale of new machines to any extent.

When a person wants a machine in a

hurry the chances of placing a used tool

come to the fore, but, as stated above,

the chance of getting something that

11 give greater production and cut

New York claims that as far as
the Eastern States are concerned
there has been a falling ofif in in-
quiries for machine tools.

It is becoming more difficult for
dealers to place a price on such ar-
ticli's as plate, sheets, black or gal-
vanized, etc. Much of the stock they
are able to secure comes from pre-
mium mills, and often sales are
made to highest bidders.

As high as 12 cents was paid by
p. Toronto jobber this week for gal-
vanized sheets, the jobbers profit
going on lop of this again.

Scrap metal trade is quiet, but de-
mand for heavy melting steel, cast
iron and stove plate continues keen,
with prices correspondingly good.

A few shipments of boiler tubes
have come in. but nothing to meet
the demand that has been piling up.

Machine-tool dealers in this dis-

trict claim that high prices have not
stopped the sale of production ma-
chinery, buyers figuring that the
greater output will help to balance
the labor costs.

There is a fair amount of used
machinery moving, but not as much
as the price and scarcity of new
equipment might indicate.

Iron and steel figures show a big
improvement in February over Jan-
uary, but dealers and consumers in

Canada can see very little change
for the better.

U.S. railroads are not doing the
buying that was predicted for them.
They are moving very cautiously.

costs and operating handicaps are not to

be overlooked.

Figures given from Pittsburgh, and
which are reviewed in the Pittsburgh

market letter in this section, mention the

gratifying increase that has been made
in the month of February over January
in the way of ingot production. From
this they go on to reason that there will

soon be a catching-up noticed in the mat-

ter of supplying material to the trade

and to the jobbers.

Several of the Toronto dealers, when
asked if there was anything coming
UTider their observation to bear out this

reported improvement, stated that they

could judge very little by the figures

given out from Pittsburgh at times.

"They can show a lot of things in fig-

ures, but the real test is the ability to

put material over here. Delivery to the
consumer is something far better to go
by than statistics."

It is becoming increasingly difficult to

quote prices on such lines as plates,

sheets (black and galvanized), etc., ow-
ing to the varying circumstances that
surround each sale. There is no desire

on the part of the dealers to work the
premium business to the disadvantage of

the consumers. Most of the dealers in

this district have their line of custom-
ers and they are trying to look after
them as best they can in the way of
supplies. There is nothing to indicate

that the supply of sheets, for instance,

is going to improve. Galvanized is one
of the worst spots in the market, and a
number of the dealers have not a gal-

vanized sheet in stock. Under such cir-

cumstances they hesitate to name prices.

"It is easy to name prices when you
have nothing to sell," is the way one put
it, "but what is the use?" Small lots

of galvanized have gone to jobbers at
as high as 12 cents, and the resale price

would be above this again.

Jobbers are facing a peculiar situa-

tion just now. When they get a ship-

ment of some of the much-wanted lines,

they could dispose of the whole thing at

one stroke, but they deem it better policy

and fairer business to distribute the ma-
terial, and let all their trade, as far as
possible. It takes more work and more
accounting, but it is giving a &?rvice
that is much appreciated just now.
A limited quantity of boiler tubes are

coming through now, but against the
supply there is an accummulation of
orders that it will take some time to

satisfy.

An increase has been announced in

the selling price of cold rolled, the mills

having raised the price by 75c per 100
pounds. The new warehouse prices are

$7 per hundred base for rounds and
squares, and $8 base for flats and hexa-
gons. These prices, of course, are sub-
ject to the standard extras for size.

The prices at which material is selling

is not having the tendency to fill up any
of warehouses. Dealers who take on a
large tonnage get mostly premium steel,

and they are anxious to get rid of it and
get their money out. None of them are
taking a long chance at being loaded
with material bought at fancy figures.

Scrap Metal Dull

"As the snow goes down the scrap
pile starts to go," is an old saying in

the trade, and the dealers are hoping
that it will prove true this year, esipe-

cially in regard to material that looks

like heavy melting, cast iron or stove

plate.

Cast iron is much wanted, and there

is nothing showing up to indicate a

coming-in of this stuff. As a general

thing it comes in quantities only when a

plant is being broken up or replaced. Its

origin and volume is quite different from
turnings, which always keeps up a fair

volume. Heavy melting is also in de-

mand and scarce, and prices which we
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quote would no doubt stiffen were a

good-sized tonnage to come in sight.

The small dealer, with the coming of

spring, will get out into the country

again, and there should be an improve-

ment in the volume of material offering.

Prices remain firm at the new list an-

nounced a week or so ago.

There is little, if any, change in the

price of metals. There is a steady de-

mand for all kinds.

EASTERN STATES
QUIETER IN TOOLS

New York Reports a Falling Off in In-

quiries for Equipment

SpMial to CANADIAN MACHINERY.

NEW YORK; Mar. 25.—Reports from
salesmen covering a larger part of

•the East for one of the leading machine-
toll houses indicate that conditions of

business are generally quieter in this

line. This has been the trend for the past

two or three weeks, as has been indi-

cated in these reports. Of course the

comparison is with a period ranging
from November until late in February,
when an unprecedented volume of busi-

ness was done. It cannot be said that

business is dull, for a very fair volume
is still being done in some lines, but the
number and size of inquiries have drop-

ped off and orders are a little harder to

close. High prices and long deliveries

are undoubtedly the principal factors in

the slight lull which is now present.

The railroads have not yet bought
much new shop equipment, but the indi-

cations are that a fair amount of buy-
ing will eventually develop from tKis

source. The New York, New Haven. &
Hartford has closed for a part of the

tools it recently inquired for and the

New York Central has made some pur-

chases. The Lehigh Valley came into the

market recently for a small lot of equip-

ment. The American Locomotive Co.,

which was a large buyer a few months
ago, has inquired for twelve or fifteen

more machines to round out its former
purchases.

The General Electric Co. has for some
months been one of the foremost buyers,

and it is evident that it will continue to

furnish business to the machine-tool in-

dustry for some time to come. Its latest

inquiry covers more than fifty tools for

its new Bridgeport, Conn., plant, wh\ch
was one of the war plants of the Reming-
ton Arms Co., and which last week was
leased for a term of years, with option

to purchase at a reported price of $7,000,-

000. The Bridgeport plant contains con-

siderable equipment, not all of which will

be of value to the General Electric Co.

for its purpose, which is the manufacture
of small motors. The Edison Lamp
Works of the General Electric Co. is also

in the market for a list of new tools for

its machine shop at Waverly, near
Newark, N.J.

PITTSBURGH BELIEVES THAT BETTER
TIMES ARE COMING FOR CONSUMERS

Special to CANADIAN MACHINERY.

PITTSBURGH, March 25.—Since the
steel ingot production report for Feb-

ruary, referred to in last letter, came out
the trade has had an opportunity to

study the remarkable showing it made.
It will be recalled that the report indi-

cated that the production during Feb-
ruary was at the average rate of 44,-

200,000 gross tons a year. This was a
remarkably heavy tonnage, seeing that
during the month the common reports
were that the mills were averaging only
75 or 80 per cent, of capacity, while
there had been no reputable estimate
of capacity being greater than 50,000,000
tons. Either the mills were not hamp-
ered nearly as much by weather, by poor
transportation conditions, and other fac-

tors, as had been assumed, or the cap-
acity is materially greater than hitherto
assumed.
The common conclusion in the trade,

after studying the evidence, is that the

reports of the mills being hampered in

their operation in Febriiary were wholly
or largely true, but that capacity is go-
ing to be found materially greater than
has been assumed, whenever physical
conditions permit of the mills operating
at their greatest efficiency. Capacity
may be found to be in the neighborhood
of 55,000,000 tons of ingots a year, which
would mean that the February produc-
tion was 80 per cent, of capacity.

Still Bettier Sunplies in Prospect
Whatever the capacity, the February

production is an accomplished fact, and
if under favorable conditions one-fourth

or one-fifth more steel can be made,
supplies will eventually be greater than
was expected. Even now there are not
a few reports of manufacturing con-

sumers being comfortably supplied with
steel, if not more than comfortably.

Supplies to consumers are better not

only by reason of the increased pro-

duction, but also by reason of better rail

movement. The accumulation of finished

steel at the mills have been reduced
somewhat, while a more important fac-

tor is that freight is less delayed in tran-

sit. As the time shipments are on the

road is decreased the quantity of steel

delivered exceeds the quantity shipped
in the same period from mills.

The position of jobbers is different

from that of manufacturing consxmiers.

Whether because the mills have definite-

ly given preference in the past few
moTiths to manufacturing consumers
rather than to jobbers, or because the
call upon jobbers' stocks has been espe-
cially heavy, nearly all the jobbers are
practically bare of stocks.

Railroad Buying

The railroads are buying quite cau-
tiously. Freight car orders placed thus

far make no large total, and orders
placed plus present inquiries in the mar-
ket total only about 50,000 cars. How-
ever, such an amount of car buying
v/ould keep the car shops busy until late

in the year, as thoy will require some
time to get into quantity production.
There is very little bridge and other
structural work coming from the rail-

roads, while rail orders are small, near-
ly all the year's requirements being
covered by previous purchases. The re-

quirements are only for replacement
purposes, there being practically no
track laying in contemplation at present.

This will follow the formulation of com-
prehensive plans for improvements, to
come later.

While the railroads are prevented
from making heavy purchases at this

time by the fact that extensive financing
•would be necessary, it is probable that
they are pursuing a conservative course
partly on account of the price situation.

The Steel Corporation will sell to rail-

roads, or for railroad account, at March
21 or Industrial Board prices, but has no
large am.ount of steel to spare for this

year, while among the independents
there are few if any that will sell even
to railroads at those prices. Doubtless
the railroads expect that later they will

be able to buy on more advantageous
terms than at present, when the steel

market is still feeling the effects of

shortage in supplies.

Price Trends

There is a very strong balance of pro-
bability that about April 15 or shortly
thereafter, the American Sheet and Tin
Plate Company (Steel Corporation) will

open its books for sheet and tin plate

cont'.icts, for second half delivery in the
case of manufacturing consumers and for
tliird quarter in the case of jobbers,

naming prices the same as hitherto ad-
hered to, the March 21, 1919, or Indus-
trial Board schedule, with blue annealed
sheets, 10 gauge, at 3.55c; black sheets,

28 gauge, at 4.35c; galvanized sheets,

28 gauge, at 5.70c and tin plate, 100-

pound at $7.00, base. Late in February
sheets for prompt shipment sold up to a

basis of 10c for common black, while in

the past week or two the maximum has
been about 8c. With the prospect of
4.35c being named on black sheets for

second half, therefore, it is quite im-
probable that the Steel Corporation will

make any general price advances. There
is even considerable doubt now whether
it will advance nails, as was expected, on
the basis that an advance in nails would
be in the nature of a readjustment,
since the $3.25 price in the Industrial

Board schedule is particularly low by
reference to cost of production.

In prompt deliveries steel prices are

certainly on the down grade, though
outside of the case of prompt sheets,

noted above, the declines thus far have
been small or imperceptible. Offerings

for early deliveries are so very light

that it would not require much tonnage
demand to hold up the market or even

1
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LeBLOND
HEAVY DUTY

Universal Millers

Are not only Tool Room
Machines, but as a manu-
facturing proposition appeal
to the careful buyer.

Their long life insures ample
returns for the investment
made.

May we explain to you their

many advantages and the

convenience of their control.

Carried in stock by

The A. R. Williams
Machinery Co.

LIMITED

TORONTO

Acid Electric

STEEL CASTINGS
Acid Electric Steel Castings show
superior ability to resist wear and
crystallization. They are smooth in

texture, free from Blow Holes, and
machine perfectly. We specialize in

Railroad and Other High Grade

Castings

up to 15 tons, any specification. Elec-
tric Steel Castings COST NO MORE
than ordinary Steel Castings.

friema on Application—Prompt Delioerie*

The Thos. Davidson Mfg.
Co., Limited

Sto.1 Foundry DiTision, Lachin. Canal

H«ad Office: 187 Delisl« St. MONTREAL
I VWtM-ia 14

P>

Keep 'Em Smiling
Your mechanics work better

with good tools. It keeps 'em
smiling.

A P.H. file can be properly
termed "A File With a Smile,"
because it gives the worker sat-
isfaction, the satisfaction that
comes with the use of a fine

tool. Imperial files are identical
with P.H. as to quality and
service.

Both brands are standard in
most Canadian and some Amer-
ican shops.

"They Cut Faster and
Wear Longer"

BE FILE-WISE

Ingersoll FileCompany Limited
John Morrow Screw & Nut Co..Limited

Sole Distributors

Ingersoll, Ontario

INGEKSOLL

^smu

If interested tear out this page and place with letters to be answered

_
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advance it, biit there is not enough de-

mand to do this.

The conservative independents, who
sell some distance ahead, are displaying

distinctly more moderate views than a

few weeks ago, and make it plain that

they they do not contemplate any ad-

vances for third quarter, when they

come to open their books generally for

that period. This, of course, leaves it

as a possibility that prices will prove

slightly lower.

Pig Iron

There is much talk in the pig iron

market, but very little action indeed.

It is argued that the market is strong

because so much foundry iron has been

sold ahead, but on the other hand buyers
have purchased as much as the furnaces
have sold, and will have corresjwndingly
little buying to do in future. The buy-
ers were in a very excited frame of mind
when they made the purchases, as the

market was advancing rapidly and show-
ing no signs that il would ever reach a

limit. There were many predictions of

$50 iron appearing, but the market fell

far short of justifying the predictions.

Pig iron prices are higher relative to

other commodities. The foundries which
bought iron at over $40 may have been
entirely justified in doing so, through
having sold their castings at commen-
surate prices, but the steel works that

use pig iron have not bought second half

iron to any extent and are not justified

in buying at present prices, when they

are not in position to sell their steel,

and when current market prices for

steel, for deliveries beyond relatively

prompt, are much lower, relatively, than
present pig iron prices. The market
seems to be quotable at $42 for Bes-
sewer, $41.50 for basic and $42 for

foundry, f.o.b. valley furnaces, freight

to Pittsburgh being $1.40, but there are

odd lots of foundry that might be picked

up at concessions, and there is certainly

no delivery premium on either of the

three grades mentioned, while in all the

past there has nevsr been a high market
without there being a delivery premium
on foundry iron at least.

The Week's Events in Montreal Industry

p. Reynolds, formerly chief inspector

of Lymburner's, Ltd., has become asso-

ciated with the St. Lawrence Welding
Company, Montfeal.

!There is every possibility that the

completion of the aqueduct improve-
ments, in connection with the Montreal
waterworks, will be approved by the city

council. It is understood that a board
of engineers will be appointed by the
Administrative Commission to carry out

the remainder of the contract, which will

entail the further expenditure of about
$4,000,000.

At a recent meeting of the Engineer-
ing Institute of Canada, R. de L. French
described the steps taken by the Do-
minipn Government for the development
of the lignite fields in this country, the
deposits in the Western provinces being
estimated at upwards of 3 billion tons.

Mr. French stated that considerable e,«-

perimental work had already been done
in the utilization of this class of fuel
for industrial purposes. The use of lig-

nite as domestic fuel has not yet received
much attention, but the Lignite Utiliza-

tion Board are making progress in this

direction.

At a meeting of the directors of the
Dominion Steel Corporation, which will

be held this week, it is expected that
Roy M. Wolvin will be elected to the
position- of president of the Board, and
that Mark Workman, the present holder
of the office, will be made chairman.
Mr. Wolvin, while not a steel man, is an
authority on transportation subjects, and
as shipping facilities are to be a feature
of the company's business, his experi-
ence and ability in this connection should
be of inestimable value to the company.

The death of Harry Osborne, late
works manager of the C.P.R. Angus
shop, removes from the circles of rail-
road activity an aMe and efficient per-
sonality. He was respected by all who
knew him, and his ability to adjust labor

disputes to the entire satisfaction of

employees and the company has been
one of his marked characteristics. He
was 61 years of age, and has been in

active railroad work for the past 40
years, and with the C.P.R. almost from
the time of its organization. On his

PIG IRON TRADE

The pig iron market is generally quiet
although a fair amount of business is

being done. There are some good en-
quiries for export iron. Basic is firmly
established at $43. Following are reports
from various U. S. points:

Philadelphia. — The market here is

steady, with a fair volume of business
being done. $1.75 to 2.25 silicon iron is

being sold Eastern Pennsylvania fur-
nace, but a number of sales of this grade
for prompt and second half delivery have
been made at $44 and $45. Production is

being handicapped by the coke shortage.
Chicago.—The dullness which has been

in evidence for a couple of weeks past
still prevails, with the exception perhaps
of spot iron. Southern iron for spot de-
livery is selling at $42 Birmingham,
while what little northern iron comes
through is $45 Chicago furnace for No. 2
foundry.

Pittsburgh.—Ten thousand tons basic
has been bought by a local steel com-
pany at $43 valley furnace, and this
seems to be the minimum price for this
grade at present. Bessemer has been
quoted at $42 valley furnace for third
quarter shipment. There is a good en-
quiry for foundry iron, and sales of No.
2 foundry for second quarter have been
made at $42 valley furnace.
Boston.—New England points are still

embargoed and foundries have not yet
received the looked for relief. Spot iron
is in good demand but there is little in-
terest in last half iron. One Pennsyl-
vania interest is quoting $42 for first
half iron and $43 for last half, though
the premium is usually on first half ra-
ther than last. , . "

retirement a year ago, he was presented
with a purse of gold by the employees
of the Angus shops. His release from
active participation in railroad work is

said to have affected his general health.

He is survived by a widow, two daugh-
ters and one. son.

U.S. SCRAP METAL

While in some districts prices have
gone up, in others they have weakened.
This follows the trend of business, which
is dull in some districts and active else-
where. Following are reports from var-
ious U. S. centres:

Chicago.—Following a period of dull-
ness the market has improved consider-
ably both in the steel and. iron divisions.
The movement has been helped by deal-
ers covering their contract requirements.
There is little railroad scrap offering.

Boston.—The demand is light and the
'

feeling is towards a decline in prices.
Scrap prices have dropped on the various
grades from 25 cents to $1 during the
p.ist week. No 1 machinery is still good
and some textile machinery was sold at
$46.70 delivered to the Western part of
the state.

New York.—The market has been un-
settled, there being both advances and
declines in pricey of scrap material.
Heavy melting, machine shop turnings,
and clean cast borings dropped from $1
to 50 cents. Stove plate, wrought pipe
and city wrought moved up a little.

Philadelphia.—The market is gener-
ally easier on steel, wrought, and ma-
chine shop turnings. A round tonnage
of steel scrap was sold for $24 delivered,
not much trading being done.

Pittsburgh. — Freight congestion is

holdin<T up shipments of material and is

preventing shipments being taken in by
melters. Under these conditions steel
scrap prices have cased off somewhat.

'

Heavy melting has ranged between $26.50
f

and $20. The latter is not usual, and!
probably $2S 50 represents the normaLl
price just pow.
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The Evolution

of the

Dominion

Chuck

-By J. H. MOOBE

READERS of CANADIAN MA-
CHINERY will no doubt recall

two articles published last year
on the making of 5 in. naval gun mounts
at the plant of the Dominion Steel Pro-
ducts Co., Ltd., Brantford, Ont. In these
articles we not only commented on the
intricacy of the work being accomplished
but also upon the close limits to which
the gun mounts were held.

It may seem strange that we should
direct attention to an incident which is

now a thing of the past, but we do so
in order to illustrate the benefit and
experience derived by this firm from the
working on such a war-time product.

It may be surprising to know that
these gun mounts were held to 1-10,000

limits. This gives a fair idea of the

wonderful accuracy necessary on the

work, but when we state that the com-
pany also turned out torpedo destroyer
shafting for the United States Govern-
ment, and enough propellpr shafting in

1918 for 980.000 shipping tonnage, one
can realize the magnitude of their task.

All this work necessitated the use of a
great number of chucks. But experience
proved that at the most inoppoitune time
t'^ese chucks would break, or crack, ren-

dering them useless, causing consider-
able and costly delay in production. As
Mr. Fischer, the sales manager, put ft:

''We were heartily sick of the complete
performance, and sole?nnly vowed that

we would build a chuck strong enough to

stand the wear and tear of our business.

We designed such a chuck, not with the
sole idea of placing it upon the market,
but because necessity once more proved
herself to be the mother of invention.

We had contracted to turn out shafts

with no interruptions, and to do this we
had to use chucks capable of standing

the hard and steady usage we were giv-

ing them. Thus we decided to build our

own."

The method used by this concern in

the designing of the chuck is well worthy
of note. They announced to the em-
ployees their determination to make
chucks for their own use capable of

standing the strain, and asked for sug-

gestions. Of course when experienced

operators are asked to give the benefit

of their experince in a regular manner
such as this, they feel it a privilege to

do so. The result was, that many help-

ful suggestions were made and adopted.

The metallurgist came forth flat-footed

and stated what, in his opinion, was the

correct properties of the metals best

suited for such a chuck, and these were

also acted upon. Last but not least the

engineering staff got busy, with the re-

sult that between the employer, the

metallurgist, and the designers, they

turned out a chuck that stood the strain.

All this did not come a- easy as it looks

on pcper, but there was great satisfac-

tion at the finish in knowing they had

accomplished their purpose.

Then the war came to its dramatic
close and the urgent need of gun mounts
was over for the time being. The next
problem was to start a peace-time in-

dustry, yet make that industry the turn-

ing out of some product that would fill

a long-felt want. They decided to keep
on with their large work on the marine
steel shafting, and added to this line con-

siderable work on rubber mill rolls, roll-

ing mill equipment, and so forth, but in

addition to thes" lines they decided to

give the trade the benefit of their ex-

perience and place on the market their

"-•"oi'en chuck, which was to be known by
the name of "Domirion" 4 jaw independ-

ent chuck.

People are too apt to take a chuck for

gi'cnted. As one machinist hesitatingly

remarked on being asked what a chuck
was, "Why—a chuck—a chuck is gome-
thing that holds a piece of work you
want to machine, or turn. Oh, anybody
knows what a chuck is!" Strange to

state very few people realize the im-
portance of a chuck. In all his descrip-

tion of a chuck this machinist omitted

to emphasize the necessity of accuracy.

A chuck could hold a product and yet

not be a good chuck. To belong to the

Al class it must have several features.

First and most important of all, it must
be accurate. A chuck that is not abso-

lutely correct is worse than useless.

Then it must be of strong and rigid

construction, heavy enough to withstand

unloQked for strains. Last, but as im-
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GENERAL VIEW OF THE CHUCK.

direx:t front view of chuok.

THE BODY OF CHUCK LOOKING FROM THE BACK. sex;tional view of the chuck.

GROUP QF CHUCKS FROM KT TO 21* SIZE.
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COMPARATIVE VIEW OF VARIOUS SIZED JAWS.

being that of length. The chuck jaws
of a 10 in. chuck could be taken out of
that size and used in a 12 in. size, or vice
versa. The same conditions hold good
in till three groups, so that the 20 in. size
chuck actually has jaws, thrust blocks,
and screws, capable of standing the cla'ss

of work performed on the 24 in. size.

It will be seen from this description
that the feature of absolute interchange-
ability has also been embodied, for other-
wise it would be impossible to substitute
jaws from one size chuck to another.
Tills decision to have all parts inter-

changeable meant large expenditure on
the part of the firm, but as they theiii-

selves put it, "We have proved the fea-
ture of interchan!<:eability to be well
worth while and worth the added cost in

jigs, fixtures, gauges and other equip-
ment." The writer personally saw these
fixtures, gauges, etc., and could not help
but notice that considerable money had

portant as any—it should be made in

such a manner that its parts are inter-

changeable. This, unfortunately, is a
feature often overlooked or passed up
as an unnecessary precaution.
Having decided to manufacture chucks

for sale as well as for their own use,

the next step was to make sure that all

the features of their already tested chuck
went into their standard lines. Now came
the point of deciding the sizes to be
made, and once more they drew from
their personal experience. Having usel
all sizes from 10 in. up to 24 in. them-
selves they decided to place a similar
range of sizes on the market. They also

made up their mind to play safe regard-
ing strengih, v/ith the result that they
decided to divide their chucks into three
groups a?- follows: First, the 10 in. and
12 in. size; second, the 14 in., 16 in., and
18 in. size; third, the 20 in., 22 in., and
24 in. size. This meant that the propor-
tions of the jaws and screws on eacii of

these groups would be so designed that

they would be heavy enough for the lar-

gest size in the group.
For example, the 10 in. chuck jaws and

thrust blocks are the same size as those

on the 12 in. chuck. The chuck screws
on the 10 in. size are also the same size

as the 12 in. chuck, the only diiference
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MILLING THE CHUCK BODY EOR JAWS.

VIEW SHOWING HE THRUST BLOCKS, WITH EXPANDING STEM.

been spent in the perfection of their pro-
duct.

Types of Chucks Made
Before going into the actual manufac-

ture, it might be best to mention that
both grey iron and steel bodied chucks
are made. While each are equally cap-
able of performing their respective
duties, it goes without saying that the
steel chuck is superior. The day of the
steel bodied chuck is here to stay. As
every mochmist of experience knows, the
introduction of high-speed steel into the
machine industry made many changes.
Machine tools were practically redesign-
ed to withstand the extra speed and
strain, so that it was only natural that
the steel bodied chuck followed. Unfor-
tunately, however, there is still existent
that type of individual who cannot see
further than the initial cost of either a
machine tool or chuck. They cannot
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VIEW SHOWING THRUST BIjOCKS AiND SCREWS. NOTE THE REVERSIBLE
FEATURE OF THESE SCREWS.

seetn to grasp that a slightly greater ex-

penditure at the start means a greater

production, and of course larger profit

in. the long run. Fortunately this type

is dying out, and manufacturers in gen-
eral are alive to the advantages of the

steel chuck for heavy strains. As we
ronirked at the start, howevec, this con-

cern turns out both styles, grey iron and
BtPiA.

They mould their own castings, and in

ever;' case only first-class castings are

allowed to pass. A blow hole is never

tolerated, and any flaw in the metal
sends (he casting to the .scrap heap. To
illustrate the general design of the chuck
we show several views, and call attention

first to the picture illustrating the body
of the chuck itself. It will be noted that

it has both broad and deep T-slots, and
is provided with a good thick section be-

tween the face of the chuck and the bear-

ing surface of the Tee. It is this feature

of design that allows it to stand up un-
der

^
increased stress. The other views

illustrated will be taken up in due se-

quence, but having commenced at the

boM^, let us follow it through the process
of qiianaf-bcture.

The Body
The fir.it operation on this portion is

that of rcugh-tuming the out'<ide dia-

meter. It is now turned around and
rough-turned down the back, also recess-

ed to suit the face-plate. The next step

is to finish turn the points just mention-
ed.

The third operation consists of drilling

the holes for the face-plate, this work
being accomplished in a special jig for

the purpose. The face of the chuck is

r.ext finish-turned, also the outside dia-

meter.

The fifth operation is an exceedingly
important one, and we have illustrated it

in picture form. This operation consists
of rough and finish milling the jaw ciian-

. nels, also the milling of key slot. A

.special indexing fixture is used on the
ntfllers, which is so arranged that it

locks itself every 80 degrees. Referring
to the photograph, we r.otice that the
form cutter is just about to pass through
the second portion of its cut. By milling
in the manner shown they are absolute-

ly certain that every jaw will be at right

angles to ep.ch other, for a sliding key
lockr, itself into a slot on the circular

table of the milling fixture every 90 de-

grees. This fixture, of course, as can
be readily understood, swivels from the
centre.

After passing through this operation
the body goes to be broached. It might
be vvell to explain that in the previous
milling operation the jaw channels were
not finished to size, but to wthin five-

thousandths of the proper dimensions.
It is this five-thousandths that the
broaching operstion removes.
We illustrate this broaching operation,

and in the photograph will be noticed
several other broaches used on the var-
ious-sized chucks. Briefly, tv/o broaches
are used on each size chuck, the first

broaches tlie width of the channel, also

the T-slot bearing surfaces, while the

second broach is so arranged that guide
portions fit the parts already broached,
while a circular broach finishes out the
chuck screw semi-circular guido

After this has been completed the body
pass-es on to the drill press and is drill-

ed for the thrust blocks. This operation
is also accomplished by means of a
special jig.

Taking it for granted that the other
portions of ihe cnuck are coinpieleu, tnc
next operation is that of assembl-ng, but
before going to this step suppose we con-
sider the ditt'erenl operations on the
making of the jaws.

Chuck Jaws
As can be readily . understood, these

jaws, to be efficientv'must be made of
good material. This is something which
this firm- can safely crow over, foi all

jaws are drop forgings of a special grade
of steel, made to " their own specifica-

tions.

The first operation performed is that
of milling the bottom, after which the
jaws are turned on their side, placed
in a special holding fixture, and milled
by a threc-stef cutter. As soon as one
side is milled they are turned over and
the other side likewise treated. A fea-
ture of the fixture used, and in fact all

their milling fixtures, is that everything
is governed by the T-slots in the miller
table, so that the fixture, jaws, etc., can-
not help but be in line.

The third operation consists of milling
both ends of jaws at the same time. This
necessitates a special form cutter which
not only mills the form at both ends, but
the bevelled portion as well.

The next and fourth operation is shown
in picture form. This illustrates the
milling of the groove in which the thread
is cut at a later operation. The type of
fixture can be clearly noted, and both a
roughing and finishing cut is made to
ensure accuracy.
The fifth operation is that of milling

the undercut, or clearance space at both
ends of the jaw. The serrations are then
cut at the end of jaw, after which, by
moans of a special hob (guided in a fix-

ture for the purpose), the threads are
hobbed to suit the chuck screw.
The turning of the jaws is next in se-

quence, and five tools are used at one
time for this operation. The tools are
arranged in multiple form, and so spaced

BBOACHING THE JAW SLIDES ON CHUCK.
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TUHNING THE CHUCK SCREWS. NOTE THE SQUAHE HOLE ATTACHMENT IN PLACE.

that they out the vai'ioiis steps necessary
in the Jaws. A special turning fixture
is used which holds eight jaws at once,
the work being tightened by the clamps
as shown on the photograph illustrating
this operation.

All burrs, ?harp corners, etc., are now
removed, in other words, each jaw is

gone over separately and touched up to
ensure that no corners or objectionable
burrs rempin. The next step is that of
hardening, and the jaws are bone-harden-
pd to a depth of l-16th of an inch. Be-
fore proceeding with the last operation,
which also enters the assembly stage,
we will consider the work entailed in the
manufacture of the thrust blocks.

The Thrust Blocks

It is a recognized fact that the thrust
block of a chuck is a part which must
be carefully watched in order to secure
accuiacy. Special jigs have been design-
ed to guarantee this point, and following
is the sequence of operations:

The blncKs aie first turned on their

outside diameters. They are next drilled

and t.'tpped to receive the tapered head-
less .set-screws, which expand the stem
when required. The ends are now faced,

the sides straddle milled to definite size,

after which two block? are placed at a
time in a special jib and the semi-circu-

lar hole which receives the chuck screw
is drilled. The slots for expansion are

next cut into the stem of the block.

They are now ground on their outside

diameters, and on their two sides, which
have previously been straddle milled,

after which they are bone hardened. This
completes the operations on this portion

of the chuck.

The Chuck Screws

We will next consider the chuck screws.

These parts are practically finished on
the automatic lathe, the first operation
being the rough-turning to within 1-32

in. of size as regards outside diameter.
The clearance for thrust block is also

roughed out at this operation. The
square hole in each end of the screw is

alsc drilled in this set up by means of

the now well-known square hole attach-
ment. Instead of the attachment being
placed vertically, as in a drill press, it is

placed horizontally as shown in the
photograph.
The screws are now finish turned on

special square centres, a mark being
made on each screw to show how it was
placed on the centres in order to ensure
their boing placed in similar position
when being threaded. This threading
operation is next in sequence. The screws
are then finished to meet exact width as
far as tlie centre portion is concerned,
that is where the thrust blocks fit into.

A commendable feature on these screws
s the fact that they are reversible. For
example, suppose the square hole in one
end of the screw becomes damaged and
unfit for use. One need not worry, for

all they need do is to reverse the screw
and use the hole at the other end. This
is one case where interchangeability can-

not help but shine. The screws are ab-
solutely similar on both sides of the

thrust block, otherwise they couid not be
used in the manner described.

After the tmishing operation to siiit

thrust bloclis, all burrs are removed. The
screws are next hardened and polished.

This, of course, is the final operation.

The two remaining parts, namely, the
wrench and the headless taper set-screw
lor expanding the stem on the thrust
blocks, are straight machine work, so no
detailed comment is made. Having cov-
ered the main details of construction, let

us proceed to the final assembly ami in-

spection.

As snown in the illustration this as-
sembling takes place on long benches.
Ihe chucks move up from one workman
to another by steady stages. Each worker
has his set task, with the result that by
the time the chuck reaches the other end
of the bench it is assembled, inspected,
and ready to pack for shipment. The
last worker on the bench packs the
chucks in their cases, stencils the boxes,
and piles them up on the truck, which
later takes them to the warehouse.

It will be noted throughout the article

that every step in the progress of manu-
facture has been carefully weiglied in

order to eliminate lost motion. The ex-
perience gained on their gun mount
work stood them in good stead in the
manufacture of this chuck, for having
once mastered the matter of proper rout-
ing and working to close tolerances, a
firm never lets go, for they realize its

many advantages. This we can safely
say without taking away any credit from

. the executive staff of the concern men-
tioned, that the high point in efficiency

reached by them has been indirectly ob-
tained by former war-time experience.
A notable feature in connection with

this chuck is that the company issue with
every chuck a one year guarantee, part
of which reads as follows:

"We could make our chucks cost less

MILLING THE CHUCK JAWS IN GAUGES. NOTE TYPE OF FIXTURE USED.
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if wc chose to be indifferent as to quality.

This, however, we will not do. We have

set ourselves a high standard and are de-

termii.ed to live up to that standard.

We believe, judging by our own ex- i

perience, that there is a big and growing

demand for chucks of superior design

and quality such as we offer. Con-

sequently we fully guarantee every chuck

we sell. This guarantee applies both to

material and workmanship. Any part

of any of our chucks that is found to

be defective within one year after pur-

chase will be instantly and cheerfully

replaced without charge."

Need we say more? When a firm

speaks so convincingly and confidently

regrarding their product, it is a sure sign

that both the material and accuracy of

workmanship is embodied therein. The

various illustrations accompanying this

article give better details of the chuck's

general design than text matter could

ever accomplish, so we leave ths reader

to study the improvements embodied in

this Canadian made product.
VIEW SHOWING A PORTION OF ASSHMBUNG DEPARTMENT.

Pyrometers and Steel-Treaters
By T. G. SELLECK

*

All modern steel treators appreciate

the value of thermo-electric pyrometers

as a means of determining high temper-

atures, and they are in use so generally

that it is a rare experience to find a

steel treating plant that is not so equip-

ped. The value of pyrometers depends,

however, entirely upon the intelligence

displayed in their use and the care with

which they are kept standardized and
calibrated. In the hands of ignorant
operators they are as Mkely to lose their

value as a full-jeweled solid gold watch
would be in the hands of a chimpanzee,
and to become an expensive nuisance
rather than a valuable help. Yet it is

not uncommon to find them being used
by men that call themselves steel

treaters, but who have no knowledge of
the principles of construction and oper-
ation of pyrometers or of the cat-e re-

(juired to keep them in working order.

The fault lies, of course, with the em-
ployer. No employee should be trusted
to use a pyrometer until he has been
given some information concerning its

construction, its principle of operation,
and its delicacy of adjustment, as well
as its limitations of accuracy; and un-
less he has the mental capacity to grasp
these things the instrument might bet-
ter be kept away from him.
The full value of a pyrometer is ob-

tained only in the hands of an operator
whose knowledge of steel treating in-

cludes a conception of temperature as in-

dicated by color tints. This is essential
because the pyrometer gives the temper-
ature of only a small area within the
furnace and th<! true temperature of a
heating chamber can be judged only by
comparing that area with the remainder
of the chamber on the basis of the colors
shown. It is not unusual to find men

*Xli«tnict from "Jonrnal" of the AmericAn St««I
Treaten' Society.

using pyrometers to whom "heat by
color" means nothing.

To such men the pyrometer is a sort

of wonder-instrument that tells the

whole story of temperature and don't

even have to be wound up. Here is a

case in point

Not long ago I was called to a certain

plant where some case-hardening had
been done that was not satisfactory, and

the owners wished to know the cause of

their trouble. The parts carbonized

were discs about four inches in diameter

and Vi in. thick. Upon examining them
I found that they had been carbonized

entirely through and were biJly fused

on the edft-es. The operator that had
done the worx informed me he had car-

ried a temperature of 1600° for 5%
hours.

I asked if he was sure of his temper-

ature, and he said yes, because his

"byrometer" registered just 1600°.

I suggested that there must be some-

thing wrong with his "byrometer," since

it would be impossible to fuse 20-point

carbon steel at 1600° Fahr., and quite as

impossible to carbonize the pieces to the

saturation point in that period of time

at such a temperature, to which he re-

plied: "Well, maybe it does need fixing,

but I have used it several years, and
aint had no trouble before."

I prevailed upon him to have his out-

fit checked, ami le.'irned later that the

temperature carried was high enough to

fuse a hole through the top of the plate

pteel box used to pack the parts, an^l

also that, while the instrument was in

good condition, the thei-mo-couple had
been broken near the hot jiinction and
that the elements had been twisted to-

gether and used without being welded.

In such a case, which is not unusual,

the man is in as greit need of be^ng

checked and calibrated as the instru-

ment, and a superintendent who would
trust results in a steel treating depart-

ment to a man so lacking in the simpler
essentials of steel treating, namely, com-
mon sense and watchfulness, should also

be sent out to be "fixed."

In another plant where trouble de-

veloped, conditions of another nature
were found. Here the men on the job

were "highly intelligent." The works
manager was a college graduate, well

versed in metallurgy, and his steel

treater a man of more than ordinary in-

telligence and some years of experience.

The cause of complo.int was a lack of

uniformity of hardness after parts had
been carbonized and heat treated. That
is, there was a variation of 10 points

scleroscope when the parts had been

given uniform heat treatment, where the

allowable variation was only three points

(from 77 to 80). Investigating their

methods of carbonizing, it was a wonder
that the variations did not exceed 10

points. The carbonizing boxes were
packed in the regular way, placed in a

cold furnace, and the temperature raised

as rapidly as possible to ISOO'. The
thermo-couple, unprotected, was placed

in the furnace through a top-vent about

the centre of the heating chamber. The
furnace temperature was maintained at

1800" for three or four hours, the fire

shut off, and the boxes allowed to cool

with the furnace. With technical know-
ledge and years of experience in the

work, these men use the pyrometer with

but little more judgment than the poor

ignorant fellow whose "byrometer" had
been such a faithful friend to him for

so many years that he had no idea the

little matter of a broken couple could

make .iny difference.

In one spot of the furnace they prob-

ably had ISOO^ and that was the very

hottest spot in the furnace, while other

parts of the heating chamber probably

varied in temperature much more than

the product varied in scleroscope hard-

ness. Working within narrow limits of

I'ardness and tempting fate with reck-

less heating, indica'es the need of "cali-

bration to the job" for even intelligent

experienced men.
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The Work of the British Trade Commission
Seeking to Promote Trade Within the Empire—How Canadian
Firms Can be Helped by This Organization—Analyzing Market-

ing Chances is a Very Helpful Service to British Firms

"O
NE of the outstanding features
of the commercial and indus-
trial situation is the tendency of

the various units of the British Empire
to trade one with the other," said Mr. F.
W. Field, British Trade Commissioner in

Ontario, in an interview with CANA-
DIAN MACHINERY. "This is a most
interesting development, and if the policy

is given the support and encouragement
it deserves the volume of trade within
the British Empire will grow to con-
siderable proportions. In Canada the
business community are not entirely

familiar with the raw materials, semi-
manufactured and manufactured pro-
ducts which can be secured in other parts
of the Empire. While the desire is nat-
urally first to purchase in Canada, it is

equally the wish to purchase whatever
possible in the United Kingdom and the

British Empire generally.

"Manufacturers and traders in the

United Kingdom are turning the channel
of their purchases of raw materials and
some manufactured articles from foreien
countries, to Canada and the other Do-
minions. During the past year, this

country has benefited by several such
aiTangements. The work of trading
within the Empire is being encouraged
by the British Government's trade com-
missioner service, in connection with
which have been opened more than a

dozen offices in the Dominions and in

India. The Canadian Government trade

commissioner service is also extending to

various parts of the Empire. We appear
to be on the eve of an important develop-

ment of trading within the Empire, a

development fraught with immense pos-

sibilities.

"The British Government trade com-
missioner service in Canada comprises
three offices, one each at Montreal, To-
ronto, and Winnipeg. An office may be
ODPnod at Vancouver in the near future.

A British Government trade commis-
sioner stationed in any Dominion or

colony, and responsible for a particular

area, has to make himself fully conver-

sant with;

1. The business houses trading in this

area., as well as the local manufacturing
and public bodies.

2. The quantity and value that the

country purchases of any articles which
the British manufacturer and merchant
can supply.

3. The tariff and customs regulations

for poods entering the country.

4. The foreign goods competing with
British, their method of sale, their

character and price.

5. Freights and charges and the com-
narative rates between British norts an 1

i'o»'f,'"'n norts serving his area.

"All these categories of information

nvo essential to any British exporting

house, and an important function of a
trade commissioner is to obtain precise
details with regard to them. For in-

stance, take category (1); these concerns
consist, as they do in Great Britain, of:

(a) Importing merchants — generally
wholesalers, though in some instances
they are retailers.

^),> Local manufacturers who are im-
porting machinery, material or equip-
ment.

(c) Local agents who import buying
for their own account, some with an ex-
clusive right to serve a particular mar-
ket as well as agents acting on commis-
sion.

(d) The big railway corporations,
municipalities and public works, as well
as agents acting on commission.

(e) Mining companies carrying on
mining and other similar operations, who
are also large buyers; and

(f) Shipping companies, telegraph
companies and wireless companies, who
are also considerable importers from
tinie to time.

"The trade commissioner works in

close touch v'ith the Government of the

territory to which he is attached, and
with resources at his disoosal he is able

to obtain considerable information .nbout

all classes of importers.

How It Works Both Ways

"Every exporter wants to know the ex-

tent to which an Empire market pur-

chases goods which the United Kingdom
can supply. In order to furnish an an-

swer the commissioner must analyze the

figures of trade so that articles mav be
eliminated in which business would be
highly improbable. The local market
has to be scrutinized from two points of

view:

1. What manufactured articles the

British manufacturer can supnly.

2 What entrenot trade can be done bv
Bi-itiph merchants in articles such as

plumbago, spices, rubber, tea, coffee,

sur""*. etc.

"Wh'le the primary dutv of the Bri-

tish tntr^p commissioners is to ascertain

what onnortunities exist, and bv what
means tViese onpovtunities can be best

utilized for e'^'tendine' in their area tbp

trade of the United Kinp'dom. and of

those other nart'= of thp Empire wbich

desire to utilize t^ie service, tbe British

Government has instructed f^c trade

commissioners to regard it as their gen-

eral dutv to er^^env^r to promote fio

trade o^ the Brit'sh Fmnirp as a whole
•"iHiiri the area to which they are ao-

pointed.

"Manv orn-nnizations are worVinf witVi

'* view ^'^ closer ATio'lo-Cj»"ndi'>n f»'o.^o

>-f>lof?o»^" '« nddition t*^ tTip Cf»rto'"'inn

trade com''"'ss'oners in the Unite'' Kine-

dom there is the Canadian Trade Mission.

The Federation of British Industries,
representing approximately 19,000
United Kingdom firms, has effected an
arrangement with the Canadian Manu-
facturers' Association for the inter-

change of views and information. The
British Agents' Association with offices

at Montreal has for eighteen years been
doing good work on behalf of British
trade in Canada. During the past year
the Canadian Association of British

Manufacturers and their representatives
was formed with the assistance of the
British Trade Commissioners in Canada.
This association, with branches at To-
rcnto and Montreal, represents a large
number of United Kingdom firms trad-

ing in Canada and has done effective

work even in the early stages of its

career.

"The Canadian Government has ac-

cepted the offer of the Imperial Govern-
ment and will utilize the service of the
British trade commissioners at points
where there is not a Canadian Govern-
ment trade commissioner. The Govern-
ment of India have expressed a desire to
avail them.selves of the services of the
British Trade Commissioner Service in

Canada as well as in other parts of the
British Empire. Further, the trade com-
missioners will be willint" to assist im-
porters seeking sources of sunply of raw
materials, etc., within the Empire.
"The Trade Commissioner Service in

the Dominion can only justify itself in

proportion to the extent to which it is

used by those interested in the develop-
ment of trade between the United King-
dom. Canada, and other parts of the
British Empire."

IT WAS A GOOD NAME AT THAT
In an Ii'ish city a zeklous policeman

caught a cab driver in the act of reck-

less driving. When he had brought the

man to a stop the officer asked:
"What's your name?"
"Ye' bethher try and find out," was

the peevish response.

. "Sure an* I will," said the officer as

he went round to the side of the cab
where, according to the Irish reeulations

the name should have been painted. The
letters had. however, been rubbed off.

"Oh, ho!" cried the policeman. "Now
"•o'll git yourself in worst than iver.

Your name seems to be oblitherated."

"Tis not so!" shouted the driver indig-

nantly. "Tis O'Sullivan."

It is hardly believable that it costs

ii!2 000.000 annual!v to remove the snow
from the streets of New York, also that

millionaires are nearlv three times as

numerous in the United States to-day ?ia

they were in 1914.
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Canadians Looking for Export Business

Several Points That Should be Remembered in Connection With

Forwarding Goods—Much Business in Hand Makes it Harder for

Canadian Firms to Make Bid for Export

THE work of rounding up Canadian
manufacturers who are going to

be represented at the Canadian
Industries Exhibition, London, Eng.,

June 3 to 17, is meeting with consider-

able success. Mr. 0. C. Pease is Cana-
dian represt-ntative of the exhibition, and

has visited nearly all the industrial cen-

tres.

Some of the Canadian industrial con-

cerns find it hard to consider an ex-

porting propaganda. They have so much
business in sight that it is impossible for

them to keep pace with their delivery

schedule. Others, though, are looking

forward to the time when the order of

things may be reversed, and when they

may be more keen on booking business

than they are at present.

Mr T ease has issued the following in-

structions to the Canadian exhibitor in

regard to sending his goods to London.

There is considerable material in the

letter that it would be well for Cana-
dians contemplating export to put away
for reference. It is necessary that the

customs details should be adhered to

very closely if there is to be as little de-

Icy as possible in getting the material

over. The irstructions are as follows:

Insurance

Shinpors should specify what clauses

they require in insurance, whether
marine, F. P. A. (free against partial

loss, a cheaper rate), or F. P. A. 3 per

.cent, package or shipment.

Forwarding

Owing to the formalities of export
shipping, it is to be understood by ship-

pers that a contract number for space,

tnd a permit number for transportation,
have to be obtained from steamship and
railway companies, and which should be
shown upon all shipping papers. This
information will be obtained by Morison,
Pollexfen & Blair, and forwarded to each
shipper for guidance.
The company of Morison, Pollexfen &

Blair, has been chosen by the Canadian
Manufacturers' Association and the ex-

hibition management to take care of at!

.

shipments placed in their charge by in-

tending exhibitors. The Morison Com-
pany is one of the best of the English
forwarding houses, has been established

in the United Kingdom for over sixty
years, and is thoroughly well represent-
ed in Cannda.

In brief, the Morison Company will

collect all matftrial and assemble it at thf

Port of Montreal. The company will

then remark all packages and crates and
arrange for the shipment of all material
in one consignment. This one consign-
ment will be shipped to the Morison Com-
oany at the Royal Agricultural Hall,

lalington, London, Eng. The goods will

arrive at the point of destination on or

about the 24th of May. For the infor-

mation of shippers who are handling

their own consignments, I may say that

the hall will be open to receive shipments

on and after May 20th.

Your company's representative in Eng-
land will thus be able to proceed direct

to the representative of Morison, Pollex-

fen & Blair at the hall, and on payment
of all shipping charges and transporta-

tion costs, etc., will be able to obtain a

release of your exhibition material and
proceed at once upon the arrangement
of your space contracted for.

Exhibitors who intend to place their

shipments in bulk consignment must ad-

vise Morison, Pollexfen & Blair just

as quickly as possible, so that the latter

may make full arrangements regarding

ocean space. A knowledge of the

weights, measurements, etc., of ship-

ment? is of course absolutely necessary.

The Morifion Company of Montreal and
Toronto offers every facility they have
to inexperienced .shippers, and I suggest

to the latter that they utilixe the ser-

vices of the forwarding agents to the

fullest possible extent.

Yours very trulv.

O. C. PEASE ,

Sole Canadian Representative.

Instructions Re Shipment of Exhibition

Material

If you have not already advised me re-

garding the value, weight and cubic ca-

pacity of your intended shipment, kindly

send this information at once to Mori.son,

Pollexfen & Blair of Canada, Ltd., 308

St. Ni';holas Building, Montreal, P.Q.

Sliippers in Ontario and the AVest should

send this infoimation to Morison, Pollex-

fen & Blair Toronto office, 301 Tyrrell

Building. 9.5 Kina- Street East, which
office will look after all details and sup-

ply all necessary information to West-
ern shippers.

Canadian Consignment

All exhibition consignments must be
forwarded to Morison, Pollexfen & Blair,

SOS St. Nicholas Building, Montreal, P.Q.,

timed to arrive at that point not later

than May 3. Responsibilitv in this mat-
ter rests entirely upon the indiviriua!

shipper. Information and assistance in

this respect may he obtained, however,
from either the Toronto or Montreal
offices of Morison, Pollexfen & Blair.

Crating and Marking

All exhibition material must be care-

fr.lly and strongly crated. Each case
should be marked addressed to Morison,
Polloxfen & Blair, Montre.il. Each case
should bear the following marks:

Distin(>uishing shipping mark (if I

were shipping, for instance, I would
mark each case 0. C. P. No. 1, 2 and 3,

etc.).

Gross and net weight of each case.

Dimensions of case.

Shipper's name.
This information should be shown on

at least two sides and one end of each

case. I

Invoices

Invoices in duplicate should be sent to

Morison, Pollexfen & Blair, Montreal,

showing the net value of contents of

whole shipment—this for insurance and

'statistical purposes.

Charges
All inland freight charges must be pre-

paid by the shippers, including handling

charges, cartage, dock dues and wharf-

age.

If you wish to forward "Ocean Charges

Collect," please notify Morison, Pollexfen

& Blair. The forwarding company can

•arrange this- and collect from your rep-

resentative at the Royal Agricultural

Hall.

It is to be pointed out that the prepay-

ing of ocean charges is to the advantage

of the shipper owing to the exchange

situation.

Up to this date f>he following is a com-

plete list of the Canadian exhibitors:

The Bell Piano & Organ Co., Ltd.,

Guelph, Ont.

Chase Tractor Corporation Ltd., To-

ronto.

Hill, Seddon & Co., Toronto.

Sales Limited, Toronto.

White Swan Spices & Cereals, Ltd.,

Toronto.
H. Levy & Sons, Ltd., Montreal.

The Basque Chemical Co., Toronto.

Non-Such Mfg. Co., Toronto.

Satinette Products Mfg. Co., Toronto.

Normandy Tire & Rubber Co., To-

ronto.

Smalls, Ltd., Montreal.

J. B. Heebie & Sons, Ltd., Toronto.

Megantic Broom Mfg. Co., Lake Me-

gantic. Que.
Meakins & Sons, Ltd., Hamilton.

Stratford Mfg. Co., Ltd., Stratford.

Schultz Bros., Co., Brantford.

Canadian Veneering Co., Actonvale.

Springer Lock Mfg. Co., Belleville.

Gavenite Products, Ltd., Toronto.

Canadian Woodenware Co., St.

Thomas.
Kinde! Bed Co.. Ltd., Stratford.

McLagan Furniture Co., Ltd., Strat-

ford.

C. A. Dunham Co., Ltd., Toronto.

Willard's Chocolates. Ltd.. Toronto.

Canadian Polishes, Ltd., Hamilton.

Dominion Machinery Co., Toronto.

Staunton's, Ltd., Toronto.

Maxwells. Ltd.. St. Marvs.
Ouebec Graphite Co.. Ltd.. Ottawa.

C. H. Peters' Sons. Ltd., St. John, N.B.

The Breithaupt Leather Co., Ltd.,

Kitchener.

Acadia Gas Engines, Ltd., Bridge-

water, N.S.
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Canada Cycle & Motor Co., Ltd., To-
ronto.

Deloro Smelting & Befihing Co., Ltd.,

Deloro.

The Cowan Co., Ltd., Toronto.

A. Ramsay & Son Co., Montreal.
Canadian Biscuit & Confectionery Ex-

port Co., Ltd., Toronto.

The Export Association of Canada,
Ltd., Montreal.

Canadian Bronze Powder Works, Ltd.,

Montreal.
The Whitman & Barnes Mfg. Co., St.

Catharines.

The Williams Piano Co., Ltd., Osha-
wa.
The Steel Co. of Canada, Ltd., Hamil-

ton.

Simmons, Ltd., Montreal.
Spramotor Co., London.
Imperial Varnish & Color Co., Ltd.,

Toronto.

J. H. Connor & Son, Ltd., Ottawa.
Tetreault Shoe Co., Ltd., Montreal.
Wettlaufer Bros., Ltd., Toronto.
The Maple Tree Producers' Associa-

tion, Ltd., Montreal.
Nova Scotia Steel & Coal Co., Ltd.,

New Glasgow, N.S.

C. O. Clark & Bro., Montreal.
C. J. Bodley Co., Ltd., Toronto.

The McCormick Mfg. Co., London.
Robertson Bros., Ltd., Toronto.
The Martin-Orme Piano Co., Ltd.,

Ottawa.
The McClary Mfg. Co., Ltd., London.
William Neilson, Ltd., Toronto.
Sherlock-Manning Piano Co., Ltd.,

London.
Ottawa Paint Works, Ltd., Ottawa.
The Goodyear Tire & Rubber Co., Ltd.,.

Toronto.

The Kitchener Export Association,

Kitchener.

Sheet Metal Products Co., Ltd., To-
ronto.

E. T. Wrieht & Co., Hamilton.
Massey-Harris Co., Toronto.
International Harvester Co., Ltd.,

Hamilton.
C. P. R. and C. P. O. S., London, Eng-

land.

Canadian Government Merchant
Marine.

Reg. N. Boxpr Co., Ltd., Toronto.

Shawinigan Paper Co., Ltd., Montreal.

EFFECT OF HYDROGEN ON IRON
AND STEEL

German technologists have continued

their researches since the armistice, one

of these being the effect of various gases

on iron and steel. The results suggest,

says the London '"Ironmonger," that if

the gases could be conveniently and safe-

ly applied, some of them, and particu-

larly hydrogen, might be employed with
advantage in certain m.etallurgical oper-

ations, as in the cementation process of

making steel and in refining and harden-

ing. The use of hydrogen with iron at

high temper.-^tures, however, unfortunate-

ly is difficult and dangerous, apart alto-

gether from its high cost, and it is not

likely therefore that it will be used for

any of these purposes en any commercial

scale, though it may continue to be used
for research. When that gas is forced

through molten iron it is found that any
non-metals present .such as arsenic, car-

bon, phosphorus, silicon, sulphur or

oxygen • are converted into gaseous
hydrides while the hydride itself in any
particular case may be split up again

and the nascent hydrogen set free, under
which conditions it will reduce any silica

present in the metal, even at so low a

temperature as 1,292 deg. Fahr., the gas-

eous silicon hydride resulting.

From the practical point of view t"he

most interesting of the results of this

particular research lies in the revelation

that a malleable iron may be made di-

rectly by means of oxygen and hydro-

gen, not only from molten iron but from

solid pig. The inert character of nitro-

gen is confirmed by this research, that

gas having no effect on the non-metals

in iron, either in the solid or liquid state,

notwithstanding the view very generally

held that the carbon in iron will

diminish if the metal be heated in an

atmosphere of nitrogen, the real explan-

ation of this diminution being the action

of small portions of oxygen retained in

the vessel with the nitrogen.

CARE AND STUDY NECESSARY TO
DEVELOPING TRADE WITH CHINA NOW

TRADE COMMISSIONER ROSS,
writing in the Bulletin, has the fol-

lowing reference to Canada getting trade

with China:

Methods Necessary to Study

Assuming that we are really seriously

desirous of developing trade with China,

there are several points that are very

necessary to understand and certain

methods which must be followed. As it is

now, Canadian manufacturers in many
instances demand that business be

brought to their doors; factory prices are

asked and letters of credit demanded.

In export trade such rules are very

stringent, but would not be so bad if our

prices were lower than those of other

countries, but unfortunately such is not

the case, but rather the reverse. Ship-

ping and routes must be better under-

stood by our people than at present, and

at least quotations must be made f . o. b.

Vancouver. Certain manufacturers in

Eastern Canada have vrritten that this

cannot be done; it would seem that it

should be the business of boards of trade

to see thai it can be done. ,It is very

remarkable that exporters of Great Bri-

tain and the United States are able to

quote c. i. f. rate Shanghai, and that

Canadian manufacturers cannot quote

f. o. b. Vancouver. Who is likely to get

the business under such conditions ? In

'•cspeot to payments, letters of credit will

not be given by certain firms; it is

therefore recessary that a shipper should

know his customer; much business is lost

by this hard and fast rule of demand-

ing letters of credit in every case. Many
shipments of goods from Europe and

America are consigned on time payment;

this is not difficult when the shipper

knows the character and standing of his

customers.
In conclusion, unless more of our peo-

ple will go to the trouble and expense

of visiting this market and make a great-

er effort than they have hitherto done,

our trade with China is not likely to

greatly expand. Probably the greatest

need of all, however, is that some Cana-

dian commercial concerns should estab-

lish themselves in Shanghai, with

branches in certain of the outports. At
present Canadian goods have no distinct

recognition in this market; the market is

so vast and forrign goods so plentiful

that the small quantity coming from

Canada is never observed. There are no

special advantages or preferences to be

obtained by any country here; all are

upon the same footing and receive the

same privdleges. The market is keenly

competitive and every nation is repre-

sented. Nevertheless Canada enjoys

some distinct advantages in the way of

direct steamship connection, and if the

right methods are followed should be

able to hold its own among the others

and to obtain a fair share of the devel-

oping trade of this great country.

The following "don'ts" from "Belting"

should interest the mechanic in general:

"Don't attempt to stop a machine by
grabbing the belt.

"Don't throw, by hand, a belt with

which you are not familiar.

"Don't lean the end of a ladder against

a moving shaft; rest the end on the

stringer.

"Don't place a ladder between two
shafts to adjust a belt; place it on the

outer sides.

"Don't put on a belt without stopping

the machinery, or at least reducing the

speed one-half.

"Don't, when splicing a belt, leave

ragged ends or projections that might
catch in someone's clothing.

"Don't, when throwing off belts, allow

two belts to occupy the same space be-

tween two pulleys on the driving shaft.

"Don't try to release an overhead belt

that is caught and begins to wind around
the shaft; get away from it and have the

power shut off immediately.

"Don't leave any tools on the stringers

overhead after having tightened the
clutch fingers or parts of a countershaft,

as the vibration will cause them to fall.

"Don't use a short pole when replacing

an overhead belt upon a pulley that is in

motion; use a pole nearly equal to the

distance frt>m the pulley to the floor."-
Animal and vegetable oils both oxidize

or gum on exposure to the air. .Spread

thinly over inflammable material, they
will create spontaneous combustion. Lin-

seed oil is an excellent example of gum-
ming oil—highly desirable for paint but
not for lubricating purposes. All seed

oils have this common characteristic in

greater or lesser degree.
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The Electrolytic Production of Oxygen
This Paper Was Read Before the British Acetylene and Welding
Association and Should Prove of Interest to Readers in General.

Cost Items Are Left in Original State for the Sake of Comparison
By G. I. STANFIELD

THE subject of our paper is one

which calls for a good deal of

care, both in its preparation and
perusal, as, owing to the enormous pro-

gress made in the oxy-acetylene weld-

ing and kindred Industries, we have now
come to a stage where the question of

a cheap and certain supply of oxygen
is of vital necessity to economical and
efficient application of these processes.

It is somewhat difficult in a paper of

this description to avoid the use of for-

mulae, but, as far as possible, we will

leave the more technical items aside

altogether. These have not much bear-

ing from the point of view of general

interest, and, consequently, are only of

importance to the individuals more con-

cerned in the manufacture and instal-

lation of gas-producing plants.

As you know, oxygen may be pro-

duced from different substances, and the

whole history in detail of the various

methods of production, together with

the successive steps leading up to our

present-day output, is a most interest-

ing study.

Oxygen gas is produced in three dif-

ferent ways, namely:

—

i. By the chemical process,

ii. By the liquid air process,

iii. By electrolysis of water.

Chemical Process

In the chemical process, a mixture of

manganese dioxide is mixed with other

chemicals to form a slow-burning com-
pound, and when this is ignited in a
hermetically-sealed container, built to

withstand high pressure, a fairly pure
supply of oxygen is the result. The
chief drawback to this method is the

high cost of production, which precludes

the application in a general way; but in

special cases this type of oxygen gener-
ator is a valuable asset, and particularly

in certain inaccessible parts of South
America and Africa, where cylin-

ders of gas are not readily obtainable,

has extended the useful sphere of oxy-
acetylene welding to a remarka>ble de-

gree.

Liquid Air Process
The second means of production,

namely, the liquid air method, is respon-
sible for the major portion of our oxy-
gen at the present day, and the manner
in which the supply factories have been
erected and maintained in close prox-
imity to the main manufacturing cen-
tres is undoubtedly' one main cause of
the wide-spread usage of oxy-acetylene
welding, etc.

The history of the liquid air plant is

very interesting, indeed, and the story
of the early pioneer research and later
developments read almost like romance.
Priefly, the discovery was due largely
to one of the early physicists, who

argued that as water by deci'ease of

temperature is transformed to a solid,

and by application of heat becomes a

gas, that the converse law should apply

to gases.

Pursuing this line of thought, careful

experiments were made with chlorine,

which is one of our most readily lique-

fied gases, the result proving to its de-

lighted discoverer that his theory was
correct.

For many years a number of the

gases, including hydrogen and oxygen,

defied all attempts at liquefaction, and
were classified as permanent gases

which could not be reduced to any other

form. Improved apparatus utilized in

the research, however, proved a great

help, and step by step the definite goal

of our present output of oxygen was
achieved. Many set-backs, due to seem-

ingly impossible barriers were encoun-

tered, but gradually, one by one, these

were broken down.
Liquid air contains, approximately, 20

per cent, of oxygen and 80 per cent, of

nitrogen, and other rare gases. The
boiling point of liquid oxygen, being

somewhat lower than that of liquid ni-

trogen, provides a means of separating

the< latter gas, leaving almost pure

oxygen.
Electrolytic Process

This brief outline now brings us up
to the main poinit of our paper, namely,

the production of oxygen by electro-

lysis. The development of the electro-

lytic process has been carried out on the

continent of Europe and in America to

a greater extent than here. In all prob-

ability, the two factors causing this

being the cheaper cost of electricity

and the larger use of oxygen and hy-

drogen, the former in oxy-acetylene

welding, and both in combination in

oxy-hydrogen cutting, whilst the hydro-

gen alone has been largely used in treat-

ment of fats in soap making and similar

industries.

As early as the year 1800, it wasi

discovered that in discharging a Voltaic

pile through water, an evolution of

gases took place at the electrodes, one

electrode evidently producing twice as

much gas as the other. Not much notice

was taken of this at the moment, until

someone analyzed the gases produced,

with the result that water was found to

be composed of H,0; or two volumes of

hydrogen to one of oxygen. No further

notice was taken until about 80 years

later, when D'Arsonval, requiring pure
oxygen for certain research work, made
a small and crude but efficient plant

for the production of this gas. The
commercial production of oxygen and
hydrogen by this process was, however,
not proceeded with for many years.

Meantime, a number of facts and de-

tails were established in connection

with the electrolysis of water, one of

which being the fact that a voltage of

1.7 (in round figures) was necessary to

effect the decomposition. It follows

from this that, in order to be success-

ful, economical and efficient, any method
of electrolysis must be as near the

theoretical figure as possible, and many
of our present-day plants have succeed-

ed in producing the gases very econom-
ically indeed.

Another interesting item, worthy of

note, is that 100 cubic feet of oxygen
weigh 8.926 lbs., whilst 200 cubic feet of

hydrogen weigh 1.118 lbs.; thus, one
gallon of distilled water approximately
produces 100 cubic feet of oxygen and
200 cubic feet of hydrogen.

A further point of great importance
was brought to light as a result of ex-

periment, namely, the fact that pure

water is a non-conductor of electricity.

It, therefore, becomes necessary to over-

come this point, which can be done by
adding acid to the water. The disad-

vantage of acid in attacking the elec-

trodes forms a very serious impediment,

however, and eventually alkaline solu-

tions, which are comparatively harm-
less, unless containing chlorine, became
generally used. The principal solutions

are caustic potash, caustic soda, carbon-

ate of potash and carbonate of soda.

Caustic potash forms an ideal solu-

tion in every way, especially for types

of generators employing asbestos mesh
screens, as these are not affected by the

potash. The high price of the potash

and difficulty in obtaining same in large

quantities, however, forms a serious

drawback to its employment on a large

scale.

Caustic soda, on the other hand, is

much cheaper, and is readily obtained

in an almost pure state. It forms an
ideal conductor of low specific resist-

ance, approximately equal to caustic

potash, but may rapidly destroy the as-

bestos screen, and cannot usually be

utilized in connection with the plants

requiring these diaphragms. From a

handling point of view, it is terrible,

as, used at a strength of about 30 deg.

Beaume (or equal to a specific gravity

of 1.27), it bums holes in one's clothes

and boots to an alarming extent, and is

particularly painful if in contact with

the skin.

Great care is required in the mixing

of the solution, therefore, and rubber

gloves and boots are necessary to pro-

tect one somewhat against its ravages.

Pearl ash, or carbonate of potash,

and carbonate of soda are frequently

used, but are of a higher specific re-

sistance than caustic soda and caustic

potash, thus a large pei"centage of the

voltage employed is wasted in overcom-
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ing the resistance, thereby detracting

somewhat from the eflBciency of the ap-
paratus.

Various theories were formed as to

the actual operations taking place dur-

ing electrolysis, but it is now generally

agreed that actual liberation takes place

only on the face of the electrodes, whilst
both gases follow the natural law of

electro-magnetics.

Oxygen, being a negative gas, is al-

ways attracted and liberated at the

positive pole or anode, whilst hydrogen,
being electro positive, is liberated at the
negaitive pole of the battery (or kath-
ode).

Production of the gases is, in every
way, a simple and natural function; the
great difficulty encoimtered lies in

keeping two gases, which have a natural
affinity for each other, arpart and dis-

tinct. Sometimes they contrive to unite,

despite all efforts to separate them.
The different plants which have been

constructed from time to time, there-

fore, pretty much resemble one another,

so far as the electrodes are concerned,

differing orly in minor details. The
principal feature of each type of plant,

however, is the system of keeping the

gases apart after separation, and we
will take three or four outstanding types
of plants as examples.

In all modem plants where cast-iron

electrodes are utilized, it is the practice

to have these made of a close-grained

east iron, carefully cleaned and nickel-

plated, in order to prevent oxidation.

Perhaps the earliest successful com-
mercial plants employed were those of

Garuti, Siemen and Schuckert, whose
plants all had one feature in common

—

namely, a diaphrag^n of conductive ma-
terial. A description of the construction

of the first-named will, perhaps, suflB.ce

as example of the type which, however,
differ considerably in detail. The Garuti

plant consists of a series of inverted

cells built with open ends. These are

entirely immersed in the electrolyte.

The electrodes are mounted each ijn its

own cell, or gas bell, perhaps, would be
the better term, and the whole so ar-

ranged that the gas from one set of

cells producing hydrogen are led into a

collecting chamber, the oxygen being

treated similarly.

No doubt the most familiar type of

plant at the present time is that which
employs a diaphragm of finely-woven

asbestos stretched between the elec-

trodes. This material, when immersed
in the electrolyte, forms a very efficient

gas screen, permitting the electrical

current to pass freely from one elec-

trode to another through the solution

held in the pores of the asbestos dia-

phragm. This diaphragm, however, is

practically impervious to gas, and, con-

sequently, the gases are not liable to

mix. In this type of plant we may
classify the Oerlikon and Integral Oxy-
gen Co.'s apparatus.

The Geeraerd System is on differing

lines, as it is claimed to dispense alto-

gether with a diaphragm, and to seipiar-

ate the gas by mechanical methods.
Oerlikon Plant

The apparatus manufactured by
Messrs. The Oerlikon Co., consists of
a series of electrodes, each separated
and insulated from its neighbor by a
diaphragm of woven as.bestos, which is

furnished with a specially-prepared
rubber border. The electrodes are ap-
proximately square, and, as will be seen
from the illustration, are furnished with
grooves vertically arranged up the plate.

A gas channel is provided at each of

the upper comers, and these are so ar-

ranged that each channel is connected
by means of a small passage to one side

of the plate.

Referring to the illustration of the
complete battery, it is clear that the
plates are mounted after the manner of

a filter press, the electrodes and dia-

phragms being placed alternatively.

The reason for the rubber border on the

diaphragm now becomes clear, as this

fitting on the machined face of the

electrode provides a water-tight joint.

The whole of the plates are screwed
up in the press, the projecting arms on
each side resting on insulated tubes
through which passes the main stay-

bolts. The only path open to the cur-

rent, therefore, is through the electro-

lyte and electrode faces. The gas from
each side of the electrode is passed into

its respective channel, and oxygen and
hydrogen channels each form practically

one continuous tube.

The large separation pots are in com-
munication with the main channels, and
to there the gases pass, becoming separ-

ated from the solution, which returns to

the cell, maintaining the workins; level

of liquid. It must be noted that the only

material used in this and other electro-

lytic apparatus is pure distilled water,

which has to be added from time to

time, in order to compensate for the gas

generated.

The soda in solution does not require

replenishing, save only at very long in-

tervals.

The Integral Oxygen Co.'s Plant

The latest apparatus placed on the

market by the Integral Oxygen Co. is

a very sound mechanically-arranged

plant. One of the good features of this

apparatus is that each cell is entirely

separate, only being in electrical contact

with its neighbor. A reference to the

illustration, showing the cell with part

of one electrode broken away, gives a

very clear idea of its construction. The

main casting consists of what might be

termed a frame section, in the centre of

which is stretched the asbestos dia-

phragm. The diaphragm is held in

position by means of a plate screwed

to the main body. Each of the door

plates forms an electrode, which is in-

sulated from the main easting, to which

it is bolted, by means of a special joint

on the face, bushed bolt holes and in-

sulating washers.

The faces of these plates are ar-

ranged with small pyramid-shaped pro-

jections, which give a very lairgely-in-

creased electrode surface. The plate

forming the anode or positive plate at

which the oxygen is liberated, is heav-

ily nickel plated to resist attack by the

oxygen gas.

A very ingenious feature is provided

in the glass bells at the upper part of

the cell, into two of which the hydrogen
and oxygen gas, respectively, is led.

The gases pass through a swan-necked

pipe to below the water level in the

glass bells, and thus the gas, bubbling

through the water, gives at all times

a ready and visible indication of the

working of the plant.

The third gas bell is for the purpose

of a water-feed indicator, and distilled

water is allowed to drip into this at a

rato corresponding to the outflow of

gas. In event of any mishap taking

place, any of the cells may be taken cmt,

without any loss of time, and the battery

again put into operation by substituting

copper connections in place of the faulty

cell.

Geeraerd System
A somewhat novel plant was invented

in the year 1916 by Monsieur Geeraeird,

a Belgian engineer, and, generally

speaking, has opened up a new system

of gas production. Hitherto, all the

plants which we have reviewed have

had some form of diaphragm inter-

posed between the electrodes; but in

this plant such diaphragm is entirely

done away with, and the gas separated

on what is claimed to be an entirely

mechanical principle. Each cell con-

sists of a frame-like section, the elec-

trodes being in the centre. Two gas

channels, of course, are provided, each

of which leads, by means of a duct, to

opposite sides of the plate. The interior

of the cell is fitted with a large number
of glass vanes, which are held in posi-

tion by ebonite grooved blocks lying at

each end within the surface of the outer

flange, and retained by a fin projecting

on the casting. Both sides of the plate

are mounted alike in this respect, and

each cell is separated from its neighbor

by a rubber joint which projects down-

words into the cell for a space of about

four inches, at the outer extremity be-

tween the faces, acting both as an insu-

lator and a water-tight joint. The cells

are in communication with each other

at the bottom through a series of holes,

which permit a level of electrolyte to be

constant thiPoughout the battery. In

order to appreciate the principle upon

which this plant works, it is necessary

to imagine a single cell with the glass

vanes in position, and filled with the

electrolyte to the top. As current is

passed through and decomposition takes

place on the face of the electrodes, the

gases are liberated in the form of small

bubbles, and naturally rise to the top of

the cell. One would think that the fact

of the hydrogen being liberated on the

one side of the cell and the oxygen

being liberated on the other side of the

same cell that a mixture of the gases

would take place. This, however, does
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caught by a glass vane and is rejected

*nd deflected towards the electrode at

which it was formed. The upward
movement of the gasqs to the top of the
cell causes a circulatory movement in

the electrolyte, which has a tendency to

accelerate the passage of the gas up
the plate.

A small battery of twenty cells is

shown also, complete with the gas
separator pots and filling funnel mount-
ed in position, though in practice it is

usual to have the gas off-takes in the
centre of the battery instead of one end.

The purpose fulfilled by the projecting
rubber screen at the top of the cell is

to prevent the gases mixing.

Installation Points

The modem plant may be taken alto-

gether as a perfectly safe apparatus to
instal. No doubt the fact of the danger-
ous qualities of the gases may, hitherto,
have deterred some firms from instal-

ling the plant.

There is, however, no more risk in

connection with oxygen and hydrogen
than with our own domestic supply of
town gas. Of course, when people begin
to look for a gas leak with a candle,
and find it, there is apt to be some little

consternation. It is not fair, however,
to blame the gas supply for that.

Certain precautions should be taken,
at all times, and these are:

—

1. The generating station should be
well lighted, both by sufficient windows
and well-arranged electric lighting for
night use.

2. A constant room temperature
should be maintained, as this both saves
•current which has to be utilized in
warming up the plant to a working
temperature and does away with risk of
freezing in winter.

3. Good ventilation should be provided
in bath generating house, compressing
rooms and filling station, and, if pos-
sible, separate filling stations for each
gas should be provided, unless the filling

station is of ample size. On the Con-
tinent, certain regulations compel a
wall, about six feet high, between com-
pivssing and filling stations where, in
the latter, motor-driven compressors are
used.

4. A log sheet should be provided and
kept regularly at stated intervals,
whilst the gas analysis should be care-
fully taken and noted. (The analysis
is quite simple, by the way.) The ad-
vantage of keeping these records is ap-
parent, as the performance of the plant
can be carefully watched, and if the
plant shows a high internal resistance,
the electrolyte might be streaigthened
if weak, or cleaned out if necessary.

5. Hydraulic seals should be installed
between the plant and gas-holder.

6. It is usually better and safer to
have an oxygen purifier inserted be-
tween the Vlant and gas-holder, con-
sisting of a mass of platinized asbestos
Tieated by a platinum spiral connected
in shunt with two or three cells of the

battery. The current employed to keep
this working is very minute, and it is

impossible for an igniting mixture of
oxygen and hydrogen to pass this and
accumulate in the gas-holder. Should
there be a small percentage of hydrogen
mixed with the oxygen, the purifier will

consume the hydrogen, causing a re-

combination of H„0 in form of water
vapor. The oxygen collecting in the
gas-holder then, at all times, ought to

be about 99.7 per cent, of purity.

Ignition and slow combustion usually
take place with about 94 per cent, of
oxygen and 6 per cent, of hydrogen,
whilst 8 per cent, of hydrogen gives an
exploisive mixture, though this is no
more alarming than a back-fire in an
acetylene blow-pipe.

Oxygen Analysis

Different methods are employed for
analyzing the gas, but a very simple
and ready means is provided by a
Hempel's graduated burette, with level-

ling tube, and a simple absorption
pipette, the latter being charged with
clippings of copper foil. Into this is

poured a solution of one-third strong
ammonia, one -third ammoniia carbon-
ate liquor (made by dissolving ammonia
carbonate in ammonia), and one-third
distilled water. .

The Hempels burette, gn'aduated to

100 cubic centimetres, and its levelling

tube, is fiVst of all filled with distilled

water and all air excluded. A supply
of the oxygen gas to be tested is filled

in to measure 50 cubic centimetres. The
air is then excluded from the pipette

and the gas siphoned into the pipette.

The free oxygen rapidly combines
with the copper in forming oxide of

copper, which gives the bluish tinge in

the pipette, and an occasional shaking
expedites the process in removing the
oxide from the surface of the copper.

When the absorption is complete, the
remaining gas is siphoned back to the
burette and the figure read off. As this

is the result of 50 cubic centimetres, it

follows that the reading must be multi-

plied by two in order to give the correct

percentage of impurity.

Diagram of Layout of Plant

This diagram is applicable to any
electrolytic installation, and should be
quite clear. The electrical connections

to the plant are shown, together with
the pipe lines leading to gas-holders,

and from there to the filling stations.

In cases where filling stations are not
required, the gases pass through low
pressure compressors and receivers.

Piping from there leads on to the weld-
ing benches, where provision is made for
the oxygen regulators as usual.

Application

Whatever type of plant may be em-
ployed, it must be understood that the

chief point in our discussion lies in the
application of the oxygen gas to our
particular industry. It is, of course,

impossible to give cost prices of the

not happen, as each bubble of gas is

various plants, but perhaps our illustra-

tion may serve as a method of arriving

at the cost of oxygen production. In

dealing with these figures, it is difficult

to give anything like the actual estimate

of gas cost, for the simple reason that

the cost of electrical energy varies in

almost every district, and also, in many
cases, in accordance with demand. A
works situated in a small town may
have to pay as much as 2d. per B.O.T.

unit, whilst another concern, which em-
ploys blast furnaces and utilizes the

waste gas in generating its own power,

produces electrical energy at a fig^ire

which is almost negligible. In either

case, an important factor ruling the

question of a works installing its own
oxygen plant, is the carriage and band-

ling charges which have to be paid on

the full and empty cylinders. The
author, in ihis investigations, has fre-

quently found that these are not always
included in the estimate of the cost of

gas; buit is only right that they should

be.

The examples of quotation which we
give as illustration will, perhaps, show
the number of ways in which the sub-

ject might be treated, according to the

circumstances under which the gas is

to be prodviced and used.

The first case we will take is the

Works which is using a quantity of

5,000 cubic feet of oxygen per week,

but which gas can only be produced

during the hours 6f work, say 50 hours.

In the second case, we will take the

cost of production when it is possible

to run the plant 24 hours per day for

five days per week. The first proposi-

tion requires nearly double the capital

outlay of the second as, naturally, the

generating plant has to be of larger

capacity, though in the second case the

storage capacity has to be greater. The
interesting part lies in the comparative

rdtum on capital outlay.

It must, of course, be clearly under-

stood that these figures are only repre-

sentative and do not apply to any par-

ticular plant.

Another question governing tlhe

capital outlay is the point as to whether
the gas has to be compressed into

cylinders or led through piping to the

welding benches. In this first case, it

will be necessary to have high pressure

compressors, whilst in the second case,

a low pressure compressor, working up
to perhaps 100 lbs. per square inch,

with a suitable receiver sufficiently

large to maintain a few hours' supply

with all plant shut down, will be ample.

In some works, both hydrogen and
oxygen gas are utilized; in others, one
of the gases is allowed to waste, with

the result that, whilst capital laid out
in gas-holders, compressing plant, etc.,

is smaller, the whole of the cost of

operation and current has to be charged

up to the remaining gas used.

It is essential that each plant be fitted

to its own particular requirements, and

the coat based accordingly, as in no two
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cases has the author found exactly
similar circumstances to be overcome.

FollowiTig are costs as given in Mr.
Stanfield's paper. These are left in

their original state, not being converted
into dollars and cents, simply because
conditions over here are somewhat
different from that in the British Isles.

Case I

The first case we have taken is the

works using 5,000 cubic feet of oxygen
per week of 50 hours, and generating
gas on a ten-hour day basis.

Supposing that both oxygen and hy-

drogen were to be compressed into

cylinders, tihe capital outlay would be,

approximately:

—

Electrolytic plant, includingr switch-
board. g:as separators, purifiers and
hydraulic seals £1,350

Hydrojfen gasholder, 1,000 c. ft. ca-
pacity 260

Oxygen gasholder, 500 c. ft. capacity. . 180
High pressure hydrogen compressor... 180
High pressure oxygen compressor 150

£2,070
The production cost sheet is practically self-ex-

planatory.

Production Co«t on Hydroflren and Oxygen
For output of 5.000 cubic feet of Oxygen per

week (10-hour day generation basis):

Per day Per year
Per hour 10 hours 300 days
c. ft. c. ft. c. ft.

Oxj-gen 100 1,000 300,000
Hydrogen 200 2,000 600,000

Electrical energy required to produce one thou-
sand cubic feet of Oxygen and two thousand cubic
feet of Hydrogen—312 B.O.T units.

Cost of Energy at Id per unit

—

Per 1,000 c. ft. Oxygen 18/-
Per 1,000 eft. Hydrogen 6/6

Overhead Cost

o'^i interest on £2,070 capital outlay. . .il03 10

10% depreciation 207
Attendance—Day, one man 4 hours X

300 days at 1/- 60
Sundries (oil, waste, etc.), say 10

Net overhead cost of—300 thousand c. ft.

Oxygen, 600 thousand c. ft. hydrogen. £380 10
Total cost per thousand c. ft.

—

Oxygen. 12/8 plus 18/- for current 26/8
Hydrogen, 6/4 plus 6/6 for current 12/10
Now again supposing that this works was in the

habit of buying this quantity of gas per annum,
the saving would be considerable.
Cost of 300.000 c. ft. of Oxygen at £2 per
thousand £600

Cost of 600,000 c. ft. of Hydrogen at f1 15s

Od per thousand 1,050

Carriage on 900 cylinders at 1/- each 45

£1,695

In a'l likelihood the cylinders would have to be
purchased, for which additional capital would be
requi red

:

60 Oxygen cylinders, 100 Hydrogen cylin-

ders, at say £5 each £750
Interest and depreciation on £760 at

20 per cent £150
Cost of producing gases 380 10

Cost of current 390

£920 10

Total cost of purchasing gases £1,695

Total cost of production 920 10

Saving per annum £774 10

Total capital outlay £2,070
7.50

£2,820

£774 lOs return on £2,820 is equivalent to about
27 per cent, profit.

Case II

Works using 5,000 cubic feet of Oxygen during
a working week of 50 hours and generating gas on
a 24-hour day basis.

As a smaller generating plant will now be re-

quire<i. actually less than half the size, the figures

will be approximately:
Electrolytic plant, switchboard, etc., as be-

fore £6*0
Hydrogen gasholder of 2,000 c. ft. capacity. . 400
Oxygen gasholder of 1,000 c. ft. capacity 260

' Compressors, as before 3'30

£1,590

Cylinders, as -before £750

Production Cost on Hydrogen and Oxygen
For output of 5,000 cubic feet of Oxygen per

week (24-hour day generating basis)

:

Per day Per year
Per hour 24 hours 300 days

c. ft. c. ft. c. ft.

Oxygen (approx.) 42 1,000 300,000
Hydrogen 84 2,000 600.000

Electrical energy required to produce one thou-
sand cubic feet of Oxygen and two thousand cubic
feet of Hydrogen = 812 B.O.T. units.
Cost of Energy at Id per unit

—

Per 1,000 eft. Oxygen 13/-
Per 1,000 c. ft. Hydrogen 6/6

Overhead Cost

0% interest on £1,590 capital outlay... £79 10
10% depreciation 169
Attendance—Day, one man 4 hours X

300 days at 1/- : Nig'ht, one man 4
hours X 300 nights at 1/- 120

Sundries (oil, waste, etc.), say 20

£378 10'

Total cost per 1,000 c. ft.

—

Oxygen, 12/6 plus 13/- for current 2S/6
Hydrogen, 6/3 plus 6/6 for current 12/9

Cost of purchasing gas and carriage
Case I £1,695

Interest and depreciation on
cylinders as before £150

Cost of producing gases . . . 378 10
Cost of current 390— 918 10

£776 10
Total plant outlay £1.590
Cylinders 760

£2,340
£776 10s return on £2,340 is equivalent to about
83 1/3 per cent.

There is ' practically no difference in

the cost per 1,000 cubic feet of oxygen
in Case I and Case II; but where a

large installation and a larger capital

is concerned, the portion allowed for

attemdances and sundries is smaller in

proportion to the interest and deprecia-

tion cost allowed, thus a difference in

the cost of some shillings per 1,000 cubic

feet may be shown.

The foregoing examples are probably
open to a great deal of criticism, and
rightly too. For example, one firm
may use both oxygen and hydrogem,
another uses oxygen alone.

In one case, a firm may pay l%d. or

2d. per B.O.T. unit for current; in the

next case, the charge for current is nil.

On the other hand, the author has known
oxygen to cost 75s. per 1,000 cubic

feet, including carriage charges, and
65s. is by no means an out-of-the-way

figure.

Some firms may have to lay down a

special motor generator-set to produce
the necessary current; others can i*un

direct off the main switchboard. In

probably 100 cases investigated, no two
sets of conditions were alike.

The problem to be salved is, there-

fore, "would it pay you to instal an
oxygen-producing plant for your own
use?"
The matter can easily be settled by

applying to some of the firms who are

supplying the apparatus, and who would
give full information on the subject.

To quote a parallel case, we all

realize the use and advantage of having
dissolved acetylene supplied in cylin-

ders, and without such a facility we
should be badly handicapped very

often indeed. At the present day, no
firm would dream of laying out a weld-

ing shop to employ a number of welders

and arr(ange to instal and work off dis-

solved acetylene cylinders. The cost

would be too great. In the same way,

the works of the future, as well as many
of the present day factories, will instal

their own oxygen plants as naturally as

now they instal an acetylene plant.

Some years ago the author was en-

gaged in ipioneer work in connection

with acetylene welding, arranging lec-

tures and demonstrations all over the

country. These created a great deal of

interest, but even large firms were very

dubious about installing oxy-acetylene

welding. That time is now past, and

many of these particular firms are

among our largest users of acetylene

gas, doing work which previously was
classified as unsuitable. Particularly

during the war, new applications and

processes were found almost daily in

the manufacture of articles which, prior

to the war, were not even considered as

likely objects for welding. Just now we
are in the comparatively early stages,

and perhaps no great time will elapse

until the oxy-acetylene process wiU be

awarded its own place as one of the

most valuable assets in modeim engin-

eering practice.

FINISH THE JOB
How you start is important, very im-

portant, but in the end it is how you
finish that counts.

The victor in the race is not the one

who dashes off swiftest, but the one who
leads at the finish.

In the race for success, speed is less

than stamina.

Columbus finished his job. So did

Washington. So did Lincoln.

Look around to-day.

H. C. Frick, whose recejitly-published

will constitutes one of the noblest docu-

ments of America's annals, won because

he refused to quit v/hen, engulfed by the

panic of '73, his associates and others en-

gaged in the infant coke industry showed

the white feather and gave up.

Andrew Carnegie earned most of his

fortune by boldly buying out discouraged

partners who lost their nerve and their

sticktoitiveness.

John D. Rockefeller held on grimly

and resolutely when others lost their

faith in so mercurial and uncertain a

commodity as oil, with its frequent dis-

asters from fire.

Finishing the job isn't always easy.

Very often the easiest thing would be to

quit. We all are tempted to succumb to

difficulties, discouragements, failures,

hardships, disasters. We all have mo-
ments when we feel, "What's the use?"
But if we are made of firm stuff, if we

have the backbone of a man and not a

jelly-fish, if we have confidence in our-

selves and faith in God, if we know that

we are giving our lives a clean, worthy,

healthy, helpful purpose, then we pull

our belts a notch tighter, we grit our
teeth a little harder, we face east, eyes

front, and with unfaltering step push
forward determined to halt not and
whimper not until we finally gain our
goal.—Forbes Magazine.
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Chart of the Torsional Strength of Shafts

By the Use of the Accompanying Chart the Figuring of the

Strength of Shafts is Made Comparatively Easy. Much Time Can
be Saved Over the Laborious Use of Mathematics

By JOHN S. WATTS

THE iiccompanying chart will be
found useful in determining the

diameter of a shaft required to

carry a i?iven torque or torsional mo-
ment at any stress from 4,500 to 12,000

pounds per square inch.

To use the chart, simply follow along
the horizontal line for the required

torque and read off the diameter of the

shaft on the diagonal line that intersects

this horizontal line at the vertical line

for the stress decided upon.
For example, the diameter of shaft re-

quired to carry a torsional moment of

120,000 inch pounds at a stress of 6,500

pounds per square inch, will be 4 9-16 in.

To add to its convenience, the chart
has been extended to give the horse-

power and revolutions corresponding to

the torque, and in the example quoted
above, by following the 120,000 torque
line to the left we find that at twenty
revolutions per minute, this torque will

develop thirty-eight horsepower.
As the horsepower varies directly with

the speed the same torque will develop
380 horsepower at 200 revolutions per
minute. In other words we can use the

chart for horsepowers and speeds above

or below its range by simply dividing or

multiplying the horsepower and the

speed by ten, or any other convenient

figure.

This enables us to use the chart to de-

termine the size of shaft (up to 5 in.

diameter) required to transmit any
horsepower at any revolutions per

minute, when the horsepower is given in-

stead of the torque.

300.000

The chart will also be of material as-

sistance in calculating geared or belt-

drives, to transmit a given horsepower

at a given speed as from the intersection

of the horsepower and revolutions lines

we read the corresponding torque, which,

being divided by the radius in inches of

the gear or pulley, will give us the load

in pounds, to he transmitted by the teeth

of the gear or by the belt.

It should be remembered that if the

ear.ooe

THIS CHART SHOULD BB STUDIED WITH CABE TO GET THE BEST RESULTS.
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gears or pulleys on the shaft are not
•close up to the bearings, a bending stress
will be added to the torsional stress, and
the shaft must be increased in diameter
to take care of this additional stress.

The lowest stress, 4,500 pounds, should
be used when the load is constantly re-
versing in direction and is suddenly ap-
plied.

A stress of 9,000 pounds may be used
when the load is gradually applied, with-
out shock and gradually reversed.

The maximum stress cf 12,000 pounds
IS allowable only when the load is steady,
does not reverse, and is applied gradual-
ly without shock.

A description of the method used in

constructing this chart may be of in-

terest and a help in making up other
charts for solving similar problems.

First, we lay off the horizontal lines

for the torques to a convenient scale, in

this case 1 in. equals 40,000 inch pounds,
and calculate the torsional strength of
each diameter of shaft at the maximum
stress, 12,000 pounds per square inch, by
the formulae

T=— fd=

16

and mark points on the torque scale to

indicate each diameter at the points cor-

responding to the strength so calculated.

Now the maximum stress being 12,000

pounds per square inch, we measure
along the base line, to the left, a distance
equal to 12,000 to any scale, in our case
we have chosen % in. = 1,000, and draw
the diagonal lines for each diameter to

this point.

Measuring back from this same point,

distances equal to 4,500, 5,000, 5,500, etc.,

etc., and erecting vertical lines at each
point, it is obvious that the height of
each of these vertical lines to its inter-

section with any diameter diagonal line

will be equal to the torsional strength

of that diameter of shaft at that stress

for which the vertical line is marked.

Now, coming to tl.e triangle at the left,

we calculate the torque which will be
developed at ten revolutions per minute
by fifty horsepower, by the following

formulae:

Let T= torque in inch pounds.

2^

TX— Xr.p.m.
12

Ther1 h.p.~
33,000

.•.T =
h.p. X 33,000

~
27r

— Xr.p.m.
12

Marking this point on the torque scale

on the centra! vertical line we have the

point corresponding to 50 horsepower,
and by dividing this height into twenty-
five parts we get point for the torque
correspondine to each increment of 2

horsepower up to 50 horsepower at ten

revolutions per minute.
We now make the base line of the left-

hand trianele ten inches lone (to a scale

of half size in the chart) because ten is

the number- of revolutions we assumed
for the calculation of the horsepower on
the central vertical line.

Now, as the torque is proportional to
h.p.

the — , we scale back to the right from
r.p.m.

the end of the base line, distances equal
10 10 10 10

to — , —, — , —, etc., the denominator
100 90 80 70

of these fractions being the revolutions
per minute in each case, and raise verti-

cal lines at each point so marked.
It can be seen that the height of any

of these vertical lines to its intersection
with any horsepower diagonal line will

be proportional to the torque delivered
by that horsepower at that number of
revolutions.

MANGANESE STEEL
The \velding of manganese steel is a

problem which is usually found in the
frog shop on railroads, although dredge
dippers, safes, and other machine parts
are manufactured from this metal. Some
authorities claim that it is possible to
weld manganese steel successfully, but
in the author's opinion the process is not
yet a complete success, by the oxy-
acetylene process.

Manganese frogs and crossings con-
tain between 11 per cent, and 13 per cent,

manganese, and the nature cf the prob-
lem will be better understood when it is

explained that when the manganese con-
tent is increased above 2 or 3 per cent,

the strength and ductility decreases,
while the hardness increases.

Manganese frogs and crossings fre-

quently require building up at low points.

These low spots are usually caused by
the metal becoming fatigued and sagging
from the constant pounding of rolling

equipment. When made, frogs or cross-

ings occasionally contain blow holes, or
pockets, not visible to the eye. These
pockets are generally just below the low
point and extend the full length of the

section which requires building up. Frogs
and crossings containing such defects are
not susceptible to a welding process.

Should the section require the building

up of a worn spot caused only by con-

stant pounding, it may be treated auto-

gencusly.

The frog or crossing should be pre-

heated to about 1,250 deg. Fahr. (medium
cherry), and after the worn spots are

built up, during which process the frog
or crossing is kept at the aforementioned
temperature, it is allowed to cool very
slowly. This can be accomplished by
burying the object in dry sand.

The parts to be built up should, prior

to starting the building up operation, be
thoroughly cleaned. Either files, wire
brushes, or a portable grinder may be
used for this purpose.

The low sections should be built up
in sections of about 1 square inch each.

Care should he taken to raise the built-

up section to the proper height. While
the mota.l of each section is still hot the

section .should be hammered. This not

only expands the new metal but also

serves to impart a finished appearance
to the weld. The proper surface align-

ment may be maintained by the use of

a straight. edge.

Another method which has been used
with success is to immerse the frog or
crossing in a pan of sufficient depth and
width to permit surrounding the entire

object with water, a space of but about
% of an inch below the surface of the

rail showing. This pan may be so con-

structed that a constant flow of cold

water passes through it. When this

method is used no after treatment is

necessary.

The correct filler rod to use for this

work is manganese, and these rods may
be made by cutting up old manganese
rails. Manganese welding rods are now
manufactured for the welding trade. As
manganese possesses a marked affinity

for oxygen, however, and will burn out
very rapidly under the influence of the

torcli, the necessary rods should not be
cut out from old rails with cutting torch.

Some other method should he used, or

preferably, new rods procured. The pro-

cess, of building up the worn section wfll

in itself burn out manganese from both

the original rail section to as near a

11-13 per lent, content as nossibV'. it is

advisable not to multiply the difficulties

by an advance reduction of the man-
ganese content in the filler rod.

The author has heard welders com-
plain that under the action of the torch

manganese steel would "foam," making
it exceedingly difficult to execute welds.

A"? a proposed remedy for this difficulty

it has been proposed that .i very fine

aluminum wire be wound around the

manganese we'ding rod in the form of

lon.cr spiral=. The introduft'on of a verv

small anantitv of alum.inum into the weld

is said to "nuiet" the metal So-ca'led

foaming, however, is an indication that

the manganese content has been reduced

to a very small percentage.—"Welding
Engineer."

An important improvement in the

manufacture of coal gas has been per-

fected by the engineers of a gas com-

pany in London, Eng. They have con-

trived to extract from the gas all the

carbon bisulphide—a substance which,

when burned, had a deleterious ef-

fect on health and also on various

materials. Throughout most of the

nineteenth century, chemists and en-

gineers strove to solve this problem, but

success did not come till the year 1914.

The war prevented the erection of plant

to carry cut the process, but the way is

now open for the general adoption of a

method which will make a gas flame as

harmless to its surroundinirs as a candle.

The process is a catalytic one. the extrac-

tion of the impurity being effected bv a

substance which remains unchanged in

snite nf its activity. It may be added
that British gas comoanies are now
adopting the scientific principle of

charging for gas on the basis, not of

mere quantity, but of heat-value.
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WHAT OUR READERS
THINK AND DO

Some Drafting Course Remarks
[Contributed by the Students]

HERE are a few excerpts from re-

plies received relative to our draw-
ing course. The first to speak is

a Hamiltonian:
"It gives me pleasure to write my

opinions regarding your drawing course.

First of all let me state frankly that I

was one of those that started to send
in my plates. I failed to keep it up on
account of my health. I am a returned
soldier and have suffered from time to

time with my disability. It is this fact

that has meant my failure to send the
plates in promptly.

"J have been in the hospital several
times, so you can see v,-hy I failed to

send my work along, but I never failed

to cut the drafting course out of the
magazine in order that I could follow it

up. I should be very sorry to see you
put an end to the course, for I assure
you the lessons are a sjreat benefit to

all. Personally I took up a course in

tool making under the Soldiers' Re-
establishment, but that wi'.s not enough.
I can honestly state that I have got as
much good from your drafting course
£s I got from my other study.

"I may be one out of a great many
that do your plates as they get a chance,
so I sinceiely hope you will see fit to con-
tinue the course.

"Very truly yours,

"H. CRABTREE."
This One From Brandon, Manitoba
"Yotir personal chat with your draw-

ing students was no doubt read with
interest by not only your active students
but by these who .ire plodding along
quietly. This class I honestly believe
constitutes a large number of your fol-

lowing. They look fonvard from week to

week for your course, and as they follow
the same closely, they feel, or should feel

that they are slowly but surely laying
down a foundation well worth while. In
a quiet way I am assimilating your
drafting lessons., I have never sent in

any plates, nevertheless my interest in

your course is keen, and I keep every
copy so that I can go back to it for
reference any time I desire.

"I would like to an.swer briefly your
questions as follows: Relative to why
you are not receiving more plates, I

would say that when your course started
I way fully determined to send in my
work from week tp week and purchased

all supplies as instructed. I had some
difficulty in procuring these us they

could not be obtained locally, and be-

sides working from 7 a.m. to 10 p.m. does

not leave one in the best condition to

compete successfully in a drafting com-
petition, so I decided to plod along quiet-

ly and do my best alone.

"I realize that some of these reasons

leave me open to well-merited censure,

but this is the true reason and may be

the cause of a great falling off in the

number of plates received.

"You also ask, 'Are the plates too dif-

ficult, etc.?' In answer to this I would
say to all the questions, 'No.' One out-

standing feature of your course is sim-

plicity of speech and clarity of your sub-

ject. One has very little trouble in get-

ting a sure grip of each lesson. Speak-

ing for myself I would say that you are

not travelling too fast. Your course is

so arranged that one is always antici-

pating what is coming next, so this an-

swers your question: 'Is interest ceas-

ing?' Once more I would repeat, 'no.'

"I am very pleased to have this oppor-

tunity of thanking you for the spirit of

helpfulness which is an outstanding fea-

ture of the course, and hoping you will

continue the good work.
"I am, vours truly,

"JNO. S. MILLER."

Up Speaks a Kitchenerite

"I have noted the personal chat ad-

dressed to drawing students and the cap

would not have fitted better had it been
entitled 'Individual Personal Chat.'

"I am very much interested in your

course, and have profited very much by
it already. I have failed to send in the

Isst two drawings because of lack of

time, no*: lack of interest. The lessons

are prepared in the simplest of language,

and the ordinary mechanic who is try-

ing to take advantage of the opportunity

ought to have no difficulty. I have de-

rived a great amount of information al-

ready. I am working on a mechanical

contrivance and wrote to a well-known

firm in Toronto for information on the

application of some of their products to

my heeds. I drew a sketch noting

changes desired, and they understood my
wants readily, and were able to give me
all desired information without corres-

pondence.

"The course is not progressing too

rapidly for me, and is not lacking in in-

terest. As soon as I get my copy of

CANADIAN MACHINERY I look the

drafting course up first. If a person is

going to make the most of these lessons

I believe he should start right in to study

the week he receives the copy and not

settle down to work a week later. He
will find something perhaps a little har-

der than he expected and be late in

sending in his plate. Once he is late a

few times he is on ths fair road to los-

ing interest.

"In closing I hope I have answered the

questions satisfactorily, and promise to

be more faithful in my work in the fu-

ture.

"Yours truly,

G. ARUNDEL LAMB."
Here are two more short reasons why

we should keep on with the course:

"Although we have drawing ela'jses at

the shop where I work, I wait with in-

terest the lessons in your paper. I know
I am not the only one that does so. I

have not sent in any plates as yet but

expect to before long. Perhaps the

reason the drawings are not coming in

so quickly is because of the sickness go-

iiig around.

"I find only one fault with the course,

and that is they do not anpear often

enough. I think every week would be

best, as two weeks is too long to wait.

With hope? that they will be continued,

"Yours trulv,

"G. R. HARTLEY.
"Coteau Station. Que."

This One is From Toronto

"The reason I have not been sending

in my plates is because I've been study-

ing them at home and also attending

night school. Now that school is about

over I will start in once more to send

my plates.

"Regarding the course itself 1 have

no fault to find. The plates are not too

difficult or intricate, and the instructions

are always sufficiently clear.

"In closing I might say that the course

is the most interesting and helpful series

of studies that has ever been published

in vour journal.
" H. SCOTT."

Our Answer
We appreciate the many replies sent

in but which are impossible to reprint

owing to their number, so we will con-

tent ourselves with assuring students of

the continuance of the course commenc-
ing April 8th issue.
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Wa would suggest that Mr. Lamb's
idea be carried out. The moment you
receive your copy get busy; prepare your
work and send it in. Should you desire

to prepare the work at home, do so, but

write in telling us you are working on

the course. We desire to ascertain how
many readers are actually following the

lessons. This is not much to ask of each

student. Merely drop us a line saying

you are following the course. By this

means we will know the interest is suf-

ficient to warrant the work entailed in

its preparation. Please remember this

and if you decide to follow the lessons

write us as soon as you receive your

April 8 issue.

CONVERTING \ BREAST DRILL
INTO A DRILL PRESS

By W. S. Standiford

One of the most useful devices

that every mechanic or experi-

menter has in his home work-

shop is a breast drill. The drawbacks

of this instrument are that it has to be

heild very carefully if a straight hole

is to be bored; and also that it requires

considerable "brute force" to make the

drill feed into the work. After using a

breast drill in the usual manner for a

number of years, the writer decided to

convert it into a drill press, and thus

make it not only easier to operate, but

also to do more accurate work than a

drill pressed against the body is cap-

able of.

The photographs show the general

construction clearly, no dimensions

being necessary, as each breast drill

^ade varies so in size that the con-

struction wiU have to be made to suit

the users' instrument; the only thing to

do is to follow the shape as depicted in

the photographs. Fig. 1 shows the

completed, apparatus, ready for a ar.ll

to be inserted. It will be seen that the
feed is automatic, it being done by
gravity when using a 1-16 inch drill,

but wide rubber hands are used to as-
sist the weight of the drill rack and
round bar iron weight when larger sizes

are used. The. bands are put on the pro-
jecting lower ends of drill rack (only
side being shown in the photograph)
and a round pin on the sides of the
standards. As this press has been in

use for a number of years, using rub-
ber bands, the writer intends to replace
them with closed-coil springs fixed to

a hinge on their lower ends, so as to

be disconnected when the press is used
for boring small holes, as too speedy
drilling dulls the drills quickly. Closed-
coil springs are better than the rubber
bands when working with larger drills,

as more pressure can be obtained, the
amount depending upon the diameter of
the wire thickness in the spring®.

Fig. 2 shows the standards with the

drill rack out, while Fig. 3 illustrates

the rack itself, the round bar iron

weight being removed from its retaining

prongs. The upright wooden standards

should be made out of hardwood and
have the slots that drill rack slides in

carefully made and fitted to the former,

so as to have just enough play to let it

slide freely up and down. Rub dry

graphite on the bearing parts of stand-

ards every once in a while, so as to get

the wood saturated as much as possible.

Use a square when fastening standards

on the baseboard. Put cleats upon the

cross bars of drill rack, so as to pre-

vent any side play, thus insuring that

the holes bored will be straight. This

apparatus wiU be found to give good

service in the home workshop, mine be-

ing in use over ten years. It is stilll in

good condition, with the exception of

the rubber bands, which occasionally get

hard and lose their elasticity; the lat-

ter bedng: restored by soakiing them in

kerosene oil. I would advise any other

constructor to use closed-coU springs, as

it is a nuisance to be fooling with rub-

ber bands. Closed-coil springs wiU give

no trouble.

Legions of inventions have been made
to prevent the skidding of rubber tyres,

but no one device can be said to be
completely satisfactory, either in ob-

viating side-slip or in avoiding damage
to the roadway and to the tyre itself.

Chains, studs, and all sorts of rubber
protuberances have been tried without
real success. A British engineer has,

however, been working along much
simpler and more scientific lines, with
most promising results. His notion is

to shape the tyre so that when it is in

contact with the road it lies flat with a
definite edge on each side. Any tendency
to skid is resisted by the "squeegee"
action of the tyre in this position. Trials

have shown that incipient side-slips are

quickly checked and that the tyre wears
well and has no bad effect on road sur-

faces.

An original type of heavy motor truck

has been produced by a British firm. It

is a six-wheeled tractor-truck capable
of carrying a useful load' of 7% tons

without exceeding a total weight of 6

tons on any axle. It is also designed
to haul a 6-ton trailer and is therefore

claimed to give a greater carrying capa-
city than any other type yet produced,
although its weight is practically the

same as that of a well-built 3-ton truck.

The body portion rests en a turn-table

over the middle wheels and ingenious

arrangements are made for braking the

back wheels. A four-cylinder engine
develops 47 horse-power at 1,000 revolu-

tions per minute and drives the vehicle

at 12 miles per hour.

Fig. 1 Fig. 2 Fig. 3
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DEVELOPMENTS IN
SHOP EQUIPMENT

HIGH POWER MILLER
The first machine to be marketed by

the new Ryerson-Conradson Company is

that of their No. 3 helical drive high-

power miller. This machine is claimed

to include new features which will place

it among the leaders in the machine-tool

field.

The most striking feature in the de-

sign of this machine lies in the applica-

tion of the helical drive. Helical dnve
gearing: is not universally employed in

milling machines, due to the inability

(up to the invention of the type describ-

ed) to secure a sufficient range of speeds

as required ol a commercial millirig ma-
chine.

The column is an exceptionally rigid

casting, thoroughly ribbed internally and
cast integral with the base. Surrounding
the base is a deep flange which mater-

ially stiffens it and serves as an oil re-

tainer. The face of the column is ex-

tended above the overarm, affording very

firm support for special fixtures.

The knee is heavy and deep, absorbing
all vibration due to heavy cuts. The
bearing surface between the knee and
the column is greatly increased by ex-

tending the back of the knee up to a

point ne&rly level with the top of table.

Thfe elevating screw telescopes and is lo-

cated in the centre of gravity to avoid

all binding action when raising or lower-
ing.

The table and saddle is provided with
large bearing surfaces and the table is

provided with three T-slots % in. wide,
and a large groove to retain and lead all

cutting compounds to the drain.

The spindle is of .60 carbon steel, ac-

curately ground, running in bearings of
phosphor bronze, scraped to fit. The
front bearing is tapered and both bear-
ings are adjustable for wear. The face-

plate is forged with integral spindle and
arranged with two large keys for driv-

ing face mills and arbors.

The primary shaft is driven by means
of a constant speed pulley on one end
and three change gears on the other,

which drive a hollow shaft concentric
with the primary shaft. This hollow
shaft is also provided v;ith two additional

change gears, and, in turn, drives either

the high speed or low speed set of helical

gears which effect the spindle drive. By
this method twelve spindle speeds are
obtained, ranging from 17 to 290 r.p.m.,

in practically geometrical progression.

The driving pulley is of the conical
friction clutch type and means are pro-
vided to automatically apply a brake to

the shaft the instant the clutch is dis-

engaged.
The feed drive is positive from the

primary shaft by means of a chain and
sprocket. Eight changes are provided

by the usual cone of gears in connection

with a dive key controlled by a hand

wheel, on the circumference of which the

various rates of feed are indicated. Two
sets of gears, operated by a hand lever,

double up the eight feeds, and by this

method sixteen feed changes are obtain-

ed, ranging from .0 i-n. to 22.3 in. per

minute.

Each feed screw is provided with a

graduated dial reading to the thous-

andths of an inch and readily set back

to zero. All feeds are equipped with
fixed trips and one adjustable trip which
can be placed to stop the table at any
desired position along its travel.

These machines are driven at a con-
stant pulley speed of 600 r.p.m., requir-

ing from 5 to 7V4 h.p. to operate. The
gears run immersed in oil and are com-
pletely enclosed, making them dust-
proof, End owing to the flooded lubrica-

tion are practically noiseless. As the
driving pulley is also enclosed the ma-
chine conforms to all safety regulations

of the Workmen's Compensation laws.

All thrust is taken up by S. K. F. ball-

bearings. All bearings are bronze bush-

UtONT VIEW OF THE MACHINB. AS IT APPEAKS FKOM THE REAK.
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ed. Chance g:oars are all cut from solid

chrome nickel steel stock and are heat-

treated; all others are of steel or bronze,

no cast gearf bein^ used, with the 'JX-

HIGH POWER MILLER
Type of Maeh'ine.

Lonsritudinal movement
Cross traverse movement
Vertical movement
Diameter of spindle nose
Spindle, front bearing, large end
Spindle, front bearing, small end
Spindle, rear bearing *

Taper hole in spindle
Hole through spindle
Distance, spindle centre to bottom of arm
Distance, end of spindle to apbor biishing^

Distance, face of spindle to arm braces
Diameter of overarm
Table dimensions
Table working surface
Spindle speeds, range
Spindle speeds, number of changes
Feed range per minute y
Feed, number of changes
Floor Space

—

Parallel to spindle
At right angles to sipindle

Pulley speed . .
.' '.

Pulley diameter
Width of belt

Borse-iwwer required
Weiarht, net l

ception of the large elevating bevel gear,
which is of cast steel.

Following are the machine's principal
specifications:

Plain Universal
35" 84-
14%" 13"
20" liW

5 1-16" 5 1-16"

iVi" 41/4"

3%" 3%"
3%" 3%-

>Jo. 11 B. & S. No. 11 B. & S.
13-16" 13-16"

6 5-16" 6 5-l«"
27" 27"
30%" 30%"
4%" 4%"

63^4" =t 12%" 63V4" to 12%"
53" X 12%" 68" X 12%-

17 to 290 R.P.M, 17 to 290 R.P.M
12 12

6" to 22.3" 6" to 22.8*

16 16

76%" 76 1/2"

111" 111-

600 R.P.M. 600 R.P.M.
14" 14"
4" 4"

5 to 7Vi 5 to 7V4
5,575 lbs. 6,910 lbs.

BEAVER CHUCK AND COLLET
The Hamilton Tool Co., Ltd., Hamilton,

Canada, have placed on the market what
is known as the Beaver clutch and collet.

This tool is patented and is especially

designed to be used in the rapid inter-

change of drills, reamers, counterbores.

etc., on any machine without stopping

the machine. Of course the device is

especially useful for drill press work.
These chucks and collets are made of

high grade tool steel and are very simple

in construction, positive in operation, and
have proven great time savers. A self-

contained device releases the collet and
tool instantly, requiring neither hammer,
wrench, nor key to operate. And it only

requires one hand to do it. There is no-

thing to catch the operator.

Chuck is fitted with a Morse taper

shank of the required taper to fit the

machine spindle, and is bored so that

each collet of the set will fit snugly into

it. The collets are bored to take tools

having either Morse taper or straight

shanks, as required.

Lengthwise of the collet shank is set m
a narrow strip of steel which is kept Tn

position by means of a pin and spring.

On this steel strip is a catch, which, when
the collet is engaged, fits into a groove

on the inner side of the chuck, thus hold-

ing the collet and tool firmly in posi-

tion. The inner side of the knurled ring

is so constructed that when grasped be-

tween the forefinger and the thumb and
pulled outward the catch is instantly re-

leased, thus freeing the collet and tool

from the chuck, w^hich still remains firm

SHOWTNG HOW EASY IT IS TO OPEHtATE.

in the machine spindle. A spring steel

wire firmly seated in a groove around
the collet prevents the knurled ring from
coming off when being pulled outward to

release the collet. The sliding pin in the

end of the collet is a very simple and

o* 1

SOME OTHER VIEWS OF THE COLLETS.

most effective method of knocking out
tools.

To engage the collet grasp it by the

knurled collar and push into the chuck.
To disengage the collet, grasp it by the
knurled collar and pull straight out from
the chuck. The various illustrations ex-

plain fully the design of the chuck and
its uses.

The Halcomb Steel Company of Syra-
cuse, N.Y., publishes prominently in its

plant organ, under the heading of "Who's
Who in Safety," each month, the names
of all foremen in whose departments
there were no accidents during the pre-
vious month. Directly opposite, under
the heading "Those Who Spilled the
Beans," are published the names of the
other foremen, with the number of acci-

dents charged to his department after
each name. The Corn Products Refin-
ing Company, Chicago, last October con-
ducted a safety drive among all its

plants, at the close of which a bulletin

was posted, showing the name of every
foreman in whose department one or
more accidents had occurred, together
with the number of accidents in each
department.

Discussing the effect of such publicity,

Grover Kingsley, safety engineer of the
Halcomb Steel Company, writes: "This
has proven a stimulus to good safety
work in a great number of instances.
Foremen want to keep their names out
of the 'Who Spilled the Beans' Column.
Contrary to expectations, this sort of
publicity does not create antagonism to
safety, and I attribute this principally to
the humorous phrase used to designate
foremen whose departments show acci-

dents."

GENERAL VIEW OF COLLET FOK NU I CHUCK. NOTE THE EJECTING PIN AT THE TOP.

The Greenfield Tap & Die Corpora-
tion, Greenfield, Mass., have issued a
new book, known as their catalogue No.
43. This book contains not only a de-
tailed description of their line of gauges,
but some mighty interesting and useful
tables as well. To the mechanic, pur-
chasing agent, etc., we can safely re-
commend the worth of this catalogue,
for it will not only familiarize them with
the Greenfield line of gauges, but act as
a handy text-book besides.
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Canada and Export
'Tp HE CANADIAN Industries Fair, which is being held

in London, England, in June, will give Canadian man-

ufacturers a good opportunity to put their goods before

the buyers of the Old World.

Canadian firms should not go into any such a proposition

with the idea that exhibiting their goods in London is go-

ing to establish an export trade for them. Exhibiting

their goods at such a place is simply a step in the propa-
ganda that will be necessary to secure a lucrative place in

the foreign markets.
The first thing for any firm considering an export trade

is to study the markets of the world. It is poor policy to

think that they can speed up and produce a surplus that
the foreign trade will absorb. The foreign buyer is just

as particular as the buyer in Canada. He wants goods
that are suitable to his climate, to his conditions, or to

his plans of carrying on his business, and any or all of

these may be quite foreign to Canadian conditions.

We very often have examples of this in Old Country
firms trying to cater to the Canadian markets with some-
thing that they "thought" would suit the people here, or

something they considered should be used here.

It would be good business for any Canadian firm con-
sidering export business to analyze the foreign market
before making a move. Select a field that looks likely,

secure the necessary channels of distribution, and then
make a dead set on that territory. It is, according to the
experience of men who have been through the mill, better
to concentrate on some given territory than to so spread
effort around that it becomes so thin as to have neither
force nor staying power.

Enthusiastic—Sometimes
'T* HE WHISTLE blew in a Toronto industrial concern a
*• few days ago, as it has done for a good many years.
There was more action in the next three minutes than

there had been all day, with the possible exception of the

noon scramble.

There was vim, ginger, push, pep— all these things and
more— crowded into the few brief minutes following the

tooting of the whistle.

A few nights ago young men started to line up outside

the box office where tickets were going to be sold at 10

o'clock the following morning for a championship hockey

match.

They stood in line all night and kept on standing until

10 o'clock in the morning.

There was surely perseverance, determination, and a

keen desire to succeed in this demonstration.

But why is it that certain of us can pump up a heap

more enthusiasm around quitting time, or over a hockey

match, than over the great big task of making a success

of our daily work ?

Certain it is, were the same steam turned into business

as was turned into the 5 o'clock quitting hour or the all-

night stand for a hockey ticket there would be much greater

successes and fewer people tossed out into the discard as

very average or no good at all.

Essential or Not?
T"* HERE is an increase in the number of those who are

not performing any necessary service. Offices in To-

ronto and other cities are scarce— very scarce— because

there are processions after them.

It seems to be an easy matter for a person to vrorm

themselves into some little agency, where their chief func-

tion in reality is to get in the line of distribution between
the producer and the consumer.

During the war the United States authorities went
through the land, and arbitrarily called a business essen-

tial or non-essential. There were some surprises then.

It will be recalled that the gatherers of scrap metal were
classed as doing a necessary work, while some very pros-

perous-looking establishments were passed up as being

quite unnecessary to the carrying on of business or United

States' participation in the world war.

It would not be an unmixed evil were the substantial

business fabric of the Dominion able to shake itself suffi-

ciently to cause a number of the barnacles to drop off.

There seems to be no way of keeping a number of seem-

ingly important little chaps from crowding themselves

into the business world in one useless capacity or another.

There are many ways of writing and concluding letters

with a punch, but one from a brokerage firm has this

compelling farewell: "Hoping to be able to make some
money for you. . . .," etc.

The war is pretty much over in various corners of Eu-
rope, but we are approaching the season of the year when
the speckled hen is apt to get over the fence and make a

frontal attack on the neighbor's Dutch setts.

The speculator and the premium operator are doing
mighty little to help the consumer of iron and steel when
he most needs help, which is right now.

It is very easy to figure out that prices cannot possibly

go any higher, only to come down to the office and find an-

nouncement of 'steen lines that have hopped over night.

When you see a man on the street with grey socks jn

this windy weather, and on the same street see some girl

with silk hosiery— well, one's got too much on or else

the other's not got enough. Great chance for a rather

illuminating argument here.
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OUR BIG CHANCE IS IN
DEVELOPING CANADA

Lloyd Harris Speaks at Brantford Regarding a
Greater Degree of Business

Independence

LLOYD HARRIS was the speaker at the Brantford
Travellers' Club in that city on Saturday afternoon.

He reviewed, with many interesting incidents, replete

with humor, his thirty-five years as a travelling man, for

as he said, he was still a salesman and always intended

remaining one. His first mission outside of the Dominion
had been when he took over the chairmanship of the Can-
adian War Mission to Washington in 1917. At that time,

the United States, having just entered the war, Canadian
munition manufacturers were in grave danger of losing

their trade. Commercial relations with the United States

became strained and it was difficult to obtain raw ma-
terials from the other side. Restrictions were placed on
imports coming from Canada and the country needed rep-

resentation at Washington to show the Government there

the true status of Canadian manufacturers. Americans
could not believe that Canadians could turn out quite as

good products as they. With the aid of a few typical

travellers of this country the trade commissioner had
gone to the States and secured immense orders at a mar-
ginal expenditure. In fact, the costs of securing the war
orders for Canadian manufacturers had been only a fif-

teenth of one per cent, of the amount of the orders.

Though the American Government had the interest of their

people at heart they had not shown the best business in-

sight in their initial systems for placing war orders. It

was the typical Canadian traveller who had convinced the

Americans that it was a poor policy to refuse Canadian
war contracts.

Dependent on United States

Impressions formed by Mr. Harris while in Washington
were that Canada had grown up dependent largely upon
American manufacturers, to a degree similar to Britain's

dependency on Germany for many products at the out-

break of the war. The mihsion at Washington had to use
the most compromising judgment in licensing war orders

for Canadian firms, and in some cases refuse to endorse

them.
Must Develop Canada

"We must develop Canada, our own resources and man-
ufactures, so as to make us as independent as possible,"

said Mr. Harris. The simplest source of supply had too

often been the United States. Neighborly relations with
the Americans were to be greatly desired, but the two
countries had so little in common in the way of manufac-
turing industries there was every reason for them remain-

ing independent of each other.

"This talk of free trade with the United States can only

lead to one thing— political union wath that country," the

speaker pointed out, and this condition was scarcely

thought of by either country.

Trade With Europe

Leaving Washington suddenly at the signing of the

armistice, Mr. Harris had gone to London as chairman
of the Canadian Trade Mission. Trade interests there

demanded Canadian representation, and the mission was
able after a certain amount of educational work to secure
considerable British and European trade for Canadian
business. Manufactured exports from Canada have been
increased sixfold since before the war, and there was every
reason to believe that that mark could be kept up for
years to come. Bureaucratic stupidity had been responsi-
ble for a ban being placed on Canadian-made goods sold
to Great Britain when the war ended. The British Min-
istry had to be shown the folly of such a measure and the
Canadian mission was able to do so. Canadian goods had
now an established preference in England. While in Lon-

don the mission had entertained many peace delegates and
other representatives from many nations. Canada's repu-
tation as a warring nation had awakened the confidence
of the world and orders for Canadian-made goods could be
had for the asking. The chief trouble was that the sup-
ply would not meet the demand. Manufacturers in this

country had been busy developing the domestic field with-
out paying much attention to the foreign market. The
speaker emphasized the necessity of the business men of
the Dominion studying the markets within the British

Empire. This was the choicest field for Canadian prod-
ucts and intercolonial free trade would be a great boon.
At present the British people in all parts of the world
were commencing to learn the advisability of educating
themselves to each other's interests, resources and abil-

ities.

The Gold Coast Field

Canada could, for instance, find an excellent market in

the Gold Coast, a hitherto unknown and undeveloped col-

ony. They now 'had a Canadian-bom Governor there, who
had in his time been a traveller and salesman of ability,

and Canadian-made goods were greatly in demand. Mr.
Harris had imofficially discussed intercolonial free trade
with the Premiers of the greater colonies, and all ex-
pressed the opinion that it would prove of undoubted ben-
efit to all.

EflScient Leadership

Speaking on the problems presented by Governments,
Mr. Harris gave his views as a citizen toward the present
leadership in Canada. He expressed his desire for a safe,

sane and sound Government, with efficient leadership.
The national debt amounted to $200 per capita, while the
resources of the Dominion amounted to $2,000 per capita.

An efficient Government would seek to develop these re-

sources and pay off the debt at an early date, but under
the present administration this could hardly be expected.
Properly developed, the steel industry alone would make
Canada independent of the other countries. Other indus-
tries need correct manipulation, some to be developed en-
ormously, and restrictions carefully prepared for others.

The pulp industry was an example of where immediate re-

strictions were necessary. Canadians in general had al-

ways expected too much from all Governments, which they
blamed for a multitude of things. The Governments had
attempted many more projects than they should try.

Greater individual effort would eliminate a great deal of
this useless investigation. The Government must restrict

itself to straight business projects that concerned the best
interests of the people. Legislation would have to be en-

acted to make available equal opportunities for all. Men
of ability could, therefore, get ahead when they de-

served to.
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Getting Tired of the Premium Operators
There is a Growing Feeling Tiiat He Has Gone His Limit and
That Any Change Now Will be in Favor of the Consumer—High

Prices for Some Jobbers' Lines

PRICES continue to provide considerable speculation

in the steel and iron markets. Quotations given by
jobbers and warehouses are for the most part purely

nominal. The supply in many lines is so uncertain and
resort has to be had to the premium marker so frequently,

that each shipment and each sale is tied with a set of con-

ditions all its own, and it is on these that the price is

placed. The trade is becoming weary of the operation of

many of the premium channels, and it looks as though, in

nearly every line they had reached their peak, and what-

ever happens now will be in favor of the consumer. The
Steel Corporation has notified its agencies that it will look

after its customers, and that none of them needs to ap-

proach the point of suspending operations because they

cannot get supplies.

Shipments are coming in more freely in all lines of ma-

chine tools, and supplies, due to better shipping; but it

cannot be said that there is any improvement in the mat-
ter of schedules, which are still extended some months into

the future.

The automobile, truck and kindred lines continue to stay
in the machine tool market as the best buyers .of material.
Reports from New York markets this week seem to show
a difference of opinion among dealers as to the sustained
demand for machinery, some of them claiming that their
experience shows a falling off.

Capacity operation of plants is reflected in the con-
tinued demand in this district for small tools and supplies
generally. Prices for these lines remain firm, and it is

understood that several of the makers of small tools con-
template putting large stocks in Toronto for distribution

purposes.

OPENING OF MONTREAL PORT IS

SURE TO HELP THE SITUATION
Special to CANADIAN MACHINERY.

MONTREAL, Quebec, April 1.—Apart
from the evident irregularities that

still exist in relation to car supply, there
appears to be an impression that things
are on the turn and conditions from now
on will show steady, though perhaps slow
improvement. Reports from the States
would seem to imply that the supply of

raw materials are more adequate and
that production has increased in conse-

quence. Local mills and steel foundries
are operating close to capacity, but are
frequently handicapped by the irregular

shipments of material, bealers in iron
and steel commodities are optimistic re-

garding early future conditions, but do
not anticipate any marked relief for

some time to come, owing to the fairly

heavy requirements in various lines of
industry.

The effect that the new plate Tnill at
Sydney will have on future steel trade
is the fact that regTilar shipments of
eteel plate from the mill to British and
European points will be an important
branch of the company's business this

year. The car situation is still one that
interferes with maximum transfer of
freight, and Canadian shippers are still

ha^nng considerable difficulty in keep-
ing eoods moving to the States. With
the opening of the port here, pressure on
tiie railroads will be relieved, but the
exact date of opening is still uncertain.

The placing of heavy contracts for

C. P. R. equipment will demand increas-

ed supplies of plates and shapes, and it

is not unlikely that the upward price ten-

dency will continue on these lines.

Tin a Little Easier

Conservative trading is still a factor
in the movement of non-ferrous rnetals.

Copper has taken on a stronger tendency
following a comparatively easy period.

The market, however, has returned to its

former state of firmness and sales have
ircreasei. Tin shipments are quite

regular and dealers are able to supply
the present normal demand. Local quo-
tations are slightly easier ?.t 75 cents per
pound. Lead is becoming easier, but
other metals are firm.

Good Rusiness in Rebuilds

Despite the continual advances that
are reported from time to time on every
line of equipment, tho general demand
shows no apparent falling off. Labor
costs to-day are given as one of the
reasons for ?iigher prices, and this same
condition may be said to be responsible
for the maintained inquiry for modern
machine tools. It is the belief of many
manufacturers that lower cost of produc-
tion may be had by increasing the facili-

fes for greater output, a condition that

is only possible by installing such up-to-

date equipment as will counteract the
higher wage scale that is the basis of
increased costs. The business carried on
ir. used machine tools is of considerable
volume, and many firms are actively
engaged in rebuilding (equipment for
supplying the heavy demand that now
obtains. In many instances buyers will
arrange for a rebuilt tool to tide them
over until a new machine can be secured.
There appears to be a considerable ex-
port trade at present from the States
to Europe and the Far East, and this is

sometimes given as the reason for delay-
ed delivery on tools to Canada. Dealers
report a steady movement of all classes
of supplies, with English lines on the
increase.

Uncertainty in Scrap

The week has developed no new fea-
tures and the movement of scrap has
been in less volume than for some weeks
past. There is a steady demand for
machinery scrap and the supply is in-

adequate to fill the full requirements of
the trade. Dealers are dependent on the
accumulation from varied sources as
there is little dismantling of plants at
the present time. Under these conditions
t.ne consumption of cast scrap prevents
the possibility of sLocking this material,
the consequence being a very strong
market with quotations of a nominal
character. The mills are regular buyers
of heavy melting steel snd prices above
S18 have been reported, but dealers stats
that definite quotations on any line are
very dificuU to state owing to the un-
certainty that prevails in all lines.
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CAN SEE NOTHING
BETTER AS YET

Shipments a Little Better, But Accumu-
lation of Orders Still Remains

TORONTO.—Deliveries in machine
tools are showing some little improve-

ment with the dealing up of congested

winter conilitions and the laising of some
of the embargoes. But there is a great

big improvement to be made yet. Ac-
tual delivery schedules to which the

builders of machine tools will definitely

commit themselves show little or no im-

provement. There is occasionally a

chance machine that can be gathered in

to beat the schedule, but that is not the

usual experience. For instance, one To-

ronto firm had an opportunity to get a

big boring mill on a ten-day shipment.

They did not close at the time, and if

they decide now to go ahead with their

contemplated addition they will get some
in August as the best delivery date.

The automobile business, in one way
or another, is still the best buyer. Some
of the existing companies have develpp-

ments under way, while announcement
is made that other concerns are going

to start the manufacture of either trucks

or cars.

The supply business is receiving a

great deal of attention in this territory.

It is rumored that several of the largest

makers of small tools are contemplating

putting large stocks in Toronto from
which to serve this district. One firm

has an expert in the city at present de-

monstrating drills, etc., in several of the

shops. There is a good volume of trade

passing in these lines.

Business All Holds Good

Toronto dealers who have returned

from the U. S. steel district bring very
ordinary reports of anything better for

the future in the way of securing a

better allotment of material for this dis-

trict. There is no doubt that shipping
•conditions have been very much against

a betterment of deliveries, but with the
clearing up of the wrinter troubles a
better schedule is looked for right

away.
"There is one thing quite certain,"

stated one of the Toronto men who has
just returned, "and that is that the

trade in the States and here also is get-

ting pretty well fed up on the treatment
they have been receiving from many of

the premium mills and dealers since

there has been a shortage and demand.
The brokers who pick up odds and ends
hang on and live for one thing alone, and
that is to squeeze out the last fraction of

a cent to some customer who must have
the stuff or close down."
The Steel Corporation, it is under-

stood, have let it be known that as far

as possible they will not let any of their

customers be short to the noint of hav-
ing to cease operations from lack of
material. To do this they are spreading
their material over as far as possible.

Jobbers in this district, it mav be
stated, are trying to do the same thing.

It would be no trick at all for them to

clear out many of the much wanted

POINTS IN WEEK'S
MARKETING NOTES

The exact date of opening the

port of Montreal has not been an-

nounced. It is certain to relieve a

lot of congestion.

The C.P.R. orders for heavy
equipment makes more business in

plate, shapes, etc.

Some jobbers state that they

would not be surprised to see gal-

vanized sheets selling around 15

or 16 cents.

Speculators who took on ton-

nages of black sheets at 8c f.o.b.

mills, are having troubles in ar-

ranging for their resale.

The premium market has gone

to the limit in nearly every class,

is the belief of the steel trade.

. Automobile and truck proposi-

tions, and concerns allied with this

business, continue to be about the

best buyers in the machine tool

market.

New York dealers differ in their

reports of the present market.

Some hold that inquiries are drop-

ping off, while others claim that

business is better than ever.

There is a nice lot of business

going in small tools and supplies.

Prices are firm at the new levels.

Some boiler tubes are coming in,

but there is a large accumulation

of orders against these ship-

ments.

The Steel Corporation policy is

to keep their customers going.

They have asked their local office

to inform them of any case where

suspension from lack of material

is threatened.

lines at an attractive price. They have

a long list of consumers, though, and

they feel that it is up to them to do

something for each of tfiese.

Some of the speculators who have

boueht rather freely from the premmm
mills ate having rough going. One
a"-ont took on quite a tonnage of black

sheets at 8 cents mill. At the price

he would find it necessary to put th<>ni

up for re-sale here he is having trouble

in making heacVway. Galvanized are

at present the most demanded in the

Sheet ifamily. There are manv cort-

cerns that simply must have these or

else close down. The fact that the price

is high does not enter into the con-

sideration in most eases. It fs still

possible to pass these increased charges

along to the consumer. Some of the

trade here are predicting galvanized

sheets at between 15 and 16 cents be-

fore long. As the situation looks at

present any price, on any prediction, is

simply a good or a bad guess as the

future may determine. Certainly there

is small chance of anyone sitting down
and figuring out how the market is go-

ing to turn.

Some boiler tubes are arriving this

week, but against these shipments there

is an accumulation of orders that soon

take up the entire assortment.

There is not a great deal of material

being offered for sale, although prices

are attractive. The American market is

showing strength, although there is not

the labor available at a low enough fig-

ure to have a proper assortment. It is

reported that some of the transportation

companies are sending in material with-

out much classification. As a general

thing these companies adhere to the

standard classification approved of by

the Railway Storekeepers' Association.

In that the classifications are carried al-

most to extremes, there being no less

than 98 classes in which the discarded

material is put.

Absence of sufficient scrap material

in this country is causing some of the

steel producers to look around for semi-

finished material such as sheet bars^

etc., at the U. S. mills, but they find

little encouragement of service in the

near future as the U. S. mills have been

forced to turn away a good sized ton-

nage of sheet bars because their capa-

city cannot touch the demand.

REPORTS DIFFER
ABOUT INQUIRIES

New York Dealers Not Agreed Upon
The Amount of Business

in Sight
Special to CANADIAN MACHINERY.

NEW YORK, April 1.—The New York
representative of one machine-tool

manufacturer says that last week was
one of the best he has had this year. On
the other hand, some sales representa-
tives point to a diminishing number of

inquiries and sales. On the whole a fair

amount of business is being done, though
business is not nearly so active as dur-

ing the first two months of the year.

The General Electric Co. continues to

occupy a conspicuous position in the

market, its purchases and inquiries in

the past week being larger, perhaps, than
that of any other Eastern company. Ad-
ditional inquiries for the company's new
Bridgeport, Conn,, plant have been sent

out and a list of tools has been purchas-

ed for the machine shop of the Edison
Lamp Works Division at Harrison, N.J.

The latter purchases consisted largely

of milling machines, turret lathes and
drills. .

The Nathan Mfg. Co., New Y'ork City,

has bought a list of tools for its 106th

Street plant. The Federal Shipbuilding

Co., Kearney, N.J., is buying misceilan-

eons tools.

Railroad business is not developing
rapidly, but it is probable that the 1 "-

hiirh Valley Railroad will soon close on
thirty or forty machines, for which in-

quiries were sent out recently.
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FANCY PRICES HAD MERRY LIFE
BUT PROBABLY A SHORT ONE

SiwcUl to CANADIAN MACHINERY.

PITTSBURGH, April 1.—Production of
' pig iron in the United States in 1919

is officially reported at 31,015,364 gross
tons, this corresponding quite well with
the unofficial estimates. Production had
been quite ^uniform in the three preced-

ing years, at about 39,000,000 tons, but
1916 had the advantage by a slight mar-
gin. Thus there was a decrease of about
20 per cent. Productive capacity, how-
ever, had grown materially since 1916,

being in 1919 in the neighborhood of

'44,000,000 tons, so that production was
only 70 per cent, of capacity. The strike

which began September 22 is of recent

memory, and naturally occurs as an im-
portant cause of the year's light produc-
tion, but as a matter of fact the chief

cause of the light production was lack

of sufficient orders. By the time the

Btrike was practically over pig iron
had become very scarce, but if there

had been no strike it might have been
moderately plentiful up to the end of

the year.

While the production of foundry iron

in 1919 was less than in 1918 the de-

crease was not as grtat as the decreases
in Bessemer and basic iron. The 4,-

916,758 tons of foundry and ferrosilicon

produced in 1919 constituted 15.85 per
cent, of the total pig iron production of
the year, while the 5,145,260 tons of
these grades produced in 1918 compris-
ed only 13.17 per cent, of that year's

production.

Of the 31,015,364 tons of pig iron
produced in 1919, 22,325,137 tons were
for the use of the makers themselves,
while 8,690,227 tons were produced for

sale, being in other words "merchant
iron." Of this total 4,817,234 tons or
55 per cent, was foundry and ferro-
silicon. The rate of production has
been increasing sharply of late, and will

probably very soon be over 40,000,000
t«n? a year.

Price Restrictions Off

By the order issued by President Wil-
son last week, all price and other re-
strictions come off coal and coke as of
this date, so that April 1 sees an abso-
lutely open market. Where this open
market will find its level is more or less

'

of a question, as the only thing that
has seemed clear in the minds of the
trade in the past few days is that prices
will be very high. It is regarded as con-
servative to talk of coal at $3.50, it be-
ing stated that large operators desire
to hold the market down to about that
level, while the smaller operators may
pii»h prices for spot lots to considerably
higher ranges. For Connellsville coke
a price of about $9 is predicted.
The removal of price restrictions on

coal will not of itself increase the pro-
duction of coal, nor will the removal of
price restrictions on coke alone increase
the production of coke. Production of
coal has been restricted almost solely
by transportation conditions, and that

is true also of coke. However, if there
is a free market the steel interests that
have by-product coke ovens can bid high-
er prices for coal, and there is no doubt
that they will bid higher and higher
prices for coal until they get all they
require, and thus the output of by-pro-
duet coke will be increased. As to Con-
nellsville coke there will be no increase
in production except such as comes from
improving car supplies spring weather
helping the operation of the railroads.
As to steel mill operations, it is very
expensive indeed for output to be re-

stricted as it has been of late at certain
works by shortage of coal, and it is

cheaper in the long run to pay almost
any conceivable prices for coal than to
do without.

The removal of the price restrictions
on coal and coke, therefore, is certain
to be attended quite promptly by a very
considerable increase in pig iron and
steel production, even though produc-
tion for three months past has been
materially greater than was predicted.
While there has been transportation
difficulties they have not been as great
as was feared, while in the matter of
labor, the supply of labor, and labor
supplies, have been decidedly better than
was expected, and very nearly normal.

Third Quarter Steel

Several of the large independent
steel producers are now definitely com-
mitted to a policy of selling their pro-
ducts quarter by quarter, opening their
order books for delivery in one quarter
just after the beginning of the preced-
ing quarter. Thus within a few days
several large sellers are likely to an-
nounce definitely to their customers the
prices they expect on third quarter deli-

veries. These prices will not be higher
than the general level indicated by 3
cents for bars, 3.10c for shapes and 3.25c
for plates, while they may be lower. It

is understood that some sales have been
made to customers entitled to special
treatment, perhaps at somewhat less

than the prices just mentioned. These
same independents used to sell much
farther ahead, and it is an interesting
question whether Ibey are selling for
shorter periods ahead now because they
wish to restrict their obligations or be-
cause they see that the trade does not
wish to commit itself so far ahead. It

is stated that there has been a consider-
able volume of inquiry of late for third
quarter delivery, but it does not appear
that consumers were disappointed when
they found that the mills preferred to
hold off, as to all the trade, whereby one
consumer would not be disadvantaged
as compared with another.
Thus it can hardly be said that the

forward market for steel products is

narticularly strong, and it is certainly
not advancing. As for the market for
prompt deliveries, it is distinctly easincr
off, with inquiry much reduced and with
prices slightly on the down grade. All

these trends are precisely what were to
have been expected, lor at the beginning
of the year it was well recognized that
there was an acute shortage of steel,

caused chiefly by the strike, and it was
commonly predicted that it would re-
quire about six months for the mills to
catch up with the country's require-
ments. With production distinctly

greater in the past three months than
was expected, and with railroad con-
sumption of steel in the next few months
smaller than was expected by the buying
trade (there having been fears on the
part of many consumers that railroad
demand would restrict their own sup-
plies) the shortage is likely to be made
up somewhat sooner than was expected,
and the fancy price.=; are naturally mark-
ed for eventual disappearance. The
real basis of the market is the Steel
Corporation prices. Below that leval

it is quite improbable the market will

go for quite a time.

Pig Iron
It is between buying movements in pig

iron, there being little inquiry for early
deliveries and practically none for sec-

ond half. As forward prices for steel

products are not advancing to the levels

recently shown by early deliveries, while
deliveries are declining, it does not seem
that steel producers who use purchased
iron will be able to pay present pig
iron prices and come out whole. As to
foundries, they are not likely to buy for
second half unless a fresh scarcity de-
velops. Pig iron rarely declines when
the market is dull, as there is no incen-
tive to cut prices, hence the continuance
of recent quotations is no particular evi-

dence of strength. The valley market
remains at $42 for Bessemer, $41.50
for basic and $42 for foundry, freight
for Pittsburgh being $1.40.

ALCOHOL AS A MOTOR FUEL
Alcohol, which has been considerably

discussed as the much-sought-for sub-
stitute for gasoline as a motor fuel, re-

ceives possibly moie consideration than
other proposed sub.ititutes because there
appears to be no limit to the possible

sources of supply of alcohol.

The British Government, viewing with
concern the rising price of gasoline, ap-
pointed a special committee to inquire

into the production and utilization of
alcohol as a motor fuel. This committee
has recently submitted its report and we
learn from "Power" that it found that
while alcohol is obtainable from mo-
lasses, potatoes, wood pulp and other
vegetable products, the yield, contrary to

popular opinion, is not large.

The usability of alcohol in internal-

combustion engines with a properly de-

signed carburetor and slightly modified
compression is well recognized, so that
there is no obstacle from the engineer-
ing standpoint. It is purely a commer-
cial problem. Owing to the somewhat
lower heat value of alcohol a correspond-
ingly greater quantity must be used per
horse-power-hour, so that in order to

compete with gasoline the cost per gallon
must be proportionately less.—Houghton
Digest.
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Solutions to Everyday Machine Shop Problems
Read These Shop Hints Over and Perhaps One of Them Will Help
You Out of a Dilemma. The Subjects Are Varied, for We Even
Include the Story of a Pastor Preaching a Mechanical Sermon

By DONALD A. HAMPSON

SOME straddle mills had been recut
by the softening and re-hardening
method. Ordinarily, we took the

precaution to scrape the holes a little

oversize before hardening, so the con-
traction would not make them tight on
the arbor, but this time it had not been
done. They needed the cutters in a
ihurry, and one of the men was told to

enlarge the holes in any quick way that
he knew of.

' He knew a good way. Chucking a
bar of cast iron, he turned a three-inch

length to nominally 1% inch diameter,
the size of the arbors. Then he care-
fully tapered this finished section to a
little under size at the end, running to

a little over near the chuck—0.003 inch

in each case. This was coated with oil

and dusted with emery. One at a time,

the cutters were placed on this lap and.

ter quality. And for abuse, a drill, or

the remains of a drill, will stand more
tlhan any tool we may turn out of a bar
of carbon steel and harden, at an ex-
pense of several hours' labor. Then, if

a tool is wanted to square out the bot-
tom of a drilled hole, one of these dis-

carded drills may be ground off flat on
the end, after which a clearance is

•ground back from each edge, and be-
hold! The nicest kind of a square bot-

toming tool is ready. It does not take
long to collect a full set of these for all

diameters up to an inch by sixteenths.

tapers, which, somehow, no one seems
to like. The centre in Fig. 3 is made
with a piece of % inch daill rod set in

the business end. This may be project-

ed, when worn down, by putting a

spacer behind it—up to the time when it

is too short to be stable and must be
throwti laway. But it is so simple to put
'in a renewal that no one minds it or
the loss of a stubby end of tool steel.

In shops doing engine work, one of

the frequent tasks is fitting up eccen-

tric straps, planing off at the centre ,so

the halves can come together. Usually
miade entirely of cast iron, the parts are

scrapped after they have been worn and

We attended a church service a while
back, and, by luck, struck a good me-
chanical sermon. The pastor took for
his topic "The Homely Virtues." These .

were : Orderliness, Common Sense,
Thoughtfulness, Observation, Politeness
and Push. We had expected to be bored,
but instead we were cheered; yes,

cheered to think that someone else

(and outside of a machine shop) valued

FIG. I—USE FOR OLD DRILLS. FIG. 2—RENEWING WORN ECCENTRICS. FIG. 3~BC0N0MICAL LATHE CENTRE.

while the lathe was running, a sti? .

pressed down on them, using it as a

back land forth, with a very slight pres-

sure toward the large end. Ten minutes
of this enlarged each of the cutters to

the desired size.

The shop that saves its old and broken
drills has an advantage over the one
that does not. Suppose a special coun-
ter-bore is required for one piece or a
hundred. Pick out an end of la drill of

right size, soften it, turn the proper size

of heat, and re-harden. Or, if grinding
facilities are available, do the whole
job in the single grinding operation. In
either case, you have the tool, shown by
Fig. 1—rugged, cheap and free cutting.

The angle of the twist insures this lat-

planed down considerably. It is pos-

sible to do as was done at Fig. 2. This

consists of boring out the strap, babbit-

ting it, and boring again to fit the ec-

centric. By undercutting, or dovetail-

ing, as shown, the babbitt is well an-

chored. The divided construction of the

strap makes it possible to hammer in

the babbitt before boring, thus produc-

ing a high-class job and one that will

prolong the lift of the strap indefinitely.

Where soft lathe centres are used, the

cost of renewal amounts to consider-

able for a year's service. Hard centres

do not need trueing so often, neither is

the pastime of turning down the centre

followed so frequently. Inserted points

will cut the cost of renewal, as well as

avoiding the job of turning and fitting

these qualities of person as we did; for

if ever there is a business that demands
these, it is ours. Give us a boy or a

grown-up with these virtues and it is not

necessary to ask about mechanical skill

or ability—^that follows quickly and las a

matter of course. And the greatest of

these is orderliness.

Smith & Smith were making a com-
bined square and protractor for car-

penters' use, a tool that included the'

fufictions or mitre square, rafter square,

and protractor withal. A dial or rule

was stamped along one edge, this dial

being the familiar foot rule graduated .in

eighths of an inch. To do this work bet-

ter and quicker than by the use of hand
stamps, a machine was built. It fol-

lowed the general lines of roll marking
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machines. The task of getting an ac-

curate roll stamp, or die, ^ill be of in-

terest.

This was made of a 1 in. thick disc

of ^Champion non-changeable steel, oil

hardening. The measurements are
.rfhown in part by Fig. 4. It wias de-

termined that the depth of the gradua-
tions in the finished .pieces would be
1-64 in. and a "pitch diameter" was
selected upon this basis. Instead of

making the circumference of the pitch

circle 12 in., graduations were cut to

FIG. i—DIE FOR A ON&FOOT STEEL RULE.

Toll the twelve inch dial only (beginning
at the proper point), and a convenient
blank space left over. The teeth were
milled with the blank on centres, select-
ing an index circle that gave us 97
divisions in about three-quarters of a
circumference. By actual measurement
before and after, there was not 0.00025
change in- size after hardening^and the
dial as roUed matched perfectly with a
B. & S. rule, tested under a glass.

Worn-out reamers may be restored to
life by the follovring method: Anneal,
"by heating to a dull red and allowing to
cool in the air. Then, with a swaging
tool, which may be a chisel ground off

flat on the edge, go over the front of
e&dh tooth of the reamer and hammer
back on the cutting edge. Almost before
one gets started, the diameter has been
increased 0.005 in., because this driving
back swells the metal on the edge and
it can go in but one direction. After
hardening and tempering, the tool is re-

ground and is as good as ever. Or, if

the worn tools have been replaced with
new ones, this process may be resorted
to to make a set of over^size reamers

—

handy in any shop. If a number of
reamers are run through at once, the
cost will be but a fraction of that for

new tools.

Often the casting surrounding the
drill press quill has been taken up to the
limit of what the binder screws will

draw. Still the quill is a loose fit, per-
mitting isway to the spindle. If the
casting be peened as shown by the ar-
rows. Fig. 5, the divided part will be
drawn together of its own accord and
the screws may be furtheir tightened.

One of the handiest fixtures to use in

connection with face plate work is the
V angle plate shown by Fig. 6. Not
only for face plate work, but for many
jobs that are done in the lathe chuck
and with steady rest—^for work of its

class, it is better than the chuck for
long pieces and better than the rest for
short pieces. Boring, facing, drilling,

and turning are among the principal
uses found for the V plate. Rectangu-
lar-shaped parts are gripped as easily
as round ones. Where there is no lathe
in a shop having a hollow spindle, this

attachment will do a large part of that
(class of work which has a small cross
section and a length of several diame-
ters and which requires machining at
one end.

CAN YOU ADOPT THIS
In a certain plant there were several

workmen who were habitually tardy,
and one man in particular never seem-

ed to be able to get to his job on time.
When he came to work in the morning
he usually showed up about fifteen min-
utes after the whistle blew and his tardi-

ness was a source of vexation to the
foreman.
One day the manager of this plant

which had been experiencing consider-

able trouble in keeping labor decided
to put in a bonus system to see if con-
ditions could not be bettered. His plan
involved the payment of a bonus of
10 c--^ of the weekly wages every Satur-
day to each employe who had put in a
full week.
At first he was somewhat skeptical

about it working as he had a number
of negroes on the payroll who had been
in the habit of working about four days
out of every week. Much to his surprise

tlje first week the bonus system was
placed in operation practically every
negro on the job worked a full week.
The second morning the bonus system

went into effect, the tardy workman
came in and punched the time clock at

half-past seven. He had been out the
night} before and had not recovered
from the effects of his dissipation.

The foreman who happened to be
standing near the clock remarked in a
very curt manner :

"Jones, getting in thirty minutes
late this morning will cost you exactly
three dollars."

"What do you mean?" asked Jones
looking at the foreman in surprise.

"If you had worked a full week you
would have received a bonus of $3.00 on
top of your wages," the foreman ex-

plained, "but getting in late this morn-
ing knocks you out this week. Maybe
next week you can do better."

The lesson had the desired efl"ect. From
that time on the tardy workman was one
of the first on the job when the whistle
blew.—Dodge Idea.

Tlie exclusive sales rights in Canada
of the Reg'o welding and cutting outfit

and supplies manufactured by the Blas-
tian & Blessing Co., Chicago, have been
acquired by the Caiter Welding: Co., To-
ronto. The letter company will operate
sales and service stations in the cities

of Hamilton, Montreal, St. John, N.B.,

Vancouver, Calgary and Winnipeg, with
headquarters in Toronto. Before taking
over the rights of the Regc wc-lding out-

fit the '''irter Welding Companj- were
sa'es agents in Canada for the Davis-
Bournonville line of welding and cutting
apparatus.

no. e-CL08ING A QUILL BBAKING. FM. t-THS VEE ANGLE PLATE FOR LATHES

At the "Ideal Home" Exhibition re-

cently held in London, Eng., one of the

exhibits consisted of a modem house
equipped throughout with electricity, not
only for lighting but for cooking, heat-
ing (including the heating of water for
kitchen, bathroom, and all other pur-
poses) and the electric drivinir of vacuum
cleaners, machines for washing dishes
and for washing clothes, serving ma-
chines, and plate and boot polishing ma-
chines.



April 8, 1920 3M

Interesting Data for Making Taper Reamer
Formulae for Calculating the Design of Spiral Taper Reamers is

Herein Discussed. The Different Figures Given Are Derived
From Practical Experience, So Should be of Special Value

I
HAVE looked up many handbooks
for formulas for the calculations for
making spiral taper reamers, with-

out finding anything vary definite, so I

was driven to the necessity of fixing up
some rules for myself, and I pass them
along for your consideration. They may
be useful to others, or perhaps someone
else might suggest improvements on
them. Let us suppose we are going to
make a reamer to dimensions given in
the sketch. Fig. 1.

X =

By W. ERNEST

H-d ^, L
2 ^ / "

6-2 ^ 20 = /? ^
FIG. 4.

Angle with Centre

Tan of .1428 = 8° 10' as near as the
lathe could be set.

If it is necessary to shift the tailstock

centre we must remember that when the
piece is revolved the same cut is made

Spiral 60"Pilch
ir,

- 50 Tee/A .

line u/i/li cenler.

FIG. 1.

After cutting off and centering, the
first operation would be to rough turn
to within about quarter of the diameter
given, then anneal before finish turning.
This takes out the initial stress in the
steel and gives you a better chance to
harden the reamer without breaking the
teeth, it being such a solid body and the
teeth right up to a cutting edge there is

a great danger of breaking the teeth in
hardening.

Next finish turning, leaving about
Ol,"! in. on the shank and from .015 to
.020 in. on the body for grinding or a
little more according to your facilities

for hardening, as the reamer never runs
perfectly true after hardening. In turn-
ing the taper it is best to use the taper
turning attachment if you have one.

Some taper-turning attachments are
graduated in taper per foot and some in

degrees; if in taper per foot then the
calcul.itions would be:

Where D = Large dia.

d r=. Small dia.

set over one-half. If D equals the large^

diameter and d the small diameter of
the tapered portion, L the total length
of the piece and 1 the length of the taper-
ed portion, then the offset x of the tail-

stocK is determined by the following for-

mula, shown at Fig. 4.

In the actual turning there is one
point worthy of mention, that is the tool

must be set exactly the height of of the
centre of the lathe, and if taken out to

sharpen must be set back to the same
place. If the tool is set either above or

below the centre it will take more off

thfc big end. The sketch will make this

clear. The large arc represents the big

end, the small arc the small end, and A
the path of the tool on the centre line:

now, if the tool be lowered to line B it

will be seen it is nearer to the large sur-

face than to the small one, hence it wooM

FIG. «.

Length of tapered part.
FIG. 6.

J)-d
X 12 = 6-2

14-
A 12 = 3^ per //.
FIG. 1

If in degrees
fould be:

the number of degrees on all sides so that when we
amount of taper the tailstock

find the

must be

D-d -^L
6-2
2 ^/4 =^ •/42S =la^. j^.

FIG. 8.

take more off the big end than the small:

one, see Fig. 5.

Now our lathe work is finished we will

proceed to set up the miller. The piteh
of the spiral is 60 inches. In setting up
a miller for milling spirals there are two
indispensable factors we must find out.

(1) The pitch of the feed screw.

(2) Number of revolutions of index
crank to turn work around once. Sup-
pose the feed screw is % pitch and it

makes 40 revolutions to turn the work
round once, this table would advance-
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40

40 X % or : 10 inches. This is call-

ed the lead of the machine. From this

explanation the following universal rule

is deduced: Multiply the lead in inches

to be cut by the number of threads per

inch of feed screw and di\'ide by forty.

See Fig. 6.

Or any set of wheels that have a

ratio of 6 tc 1 either single or compound.

Next let us calculate the divisions of

our index plate for cutting fifty teeth.

How to Use Index Plate

Since forty revolutions of the worm
shaft give one turn of the work, then one

1

turn of the worm shaft would give —
40

turn of the work and would divide the

work into 40 equal spaces. P'rom this

we deduce the following rule: Divide 40

or the number of turns required for one

turn of the v/ork by the number of di-

visions into which the work is to be di-

vided and the resulting fraction will give

the number of turns or part turns which

the index crank must make to obtain the

desired result. Thus:

40 4
— = — of any chosen circle.

50 5

Next we must move the table round

so that the line of the cut will be as near-

ly as possible in line with the milling

cutter. This is found by dividing the

circumference, taken at the centre in a

taper reamer by the pitch of spiral; this

will equal the tan of the angle, and by
looking lip a table of tsngents we get

the degree at which to set the table. The

diameter in the centre is 4 in., the for-

mula therefore would be, as shown at

Fig. 7 :

^ X 3- 14 1 6

360 = ?" //S' An^. at center

Tan. of r' ts' X Rad^h^idth of Cui

FIG. 8.

Depth -

Center
Anyle.

Tan. of 7" /Z' ^ 'JZ5

Tan. of 30° = •57'r'

/^5 X 3 X •S?^ = ./?/<?

FIG. 9.

FIG. 10.

60

by reference to table equals 12 deg.

nearly. Now it is evident that this be-

ing a taper job that one centre will be

higher than the other, also it is impera-
tive that the centres should be in line

with each other, that is, pointing direct-

ly tcward each other. If not, our teeth

would not be equally spaced, and we
should have wide landings on some teeth

and no landings at aU on others. Also
our cut must be deeper at the big end
than it is at the small end in order to

leave cur landings parallel; this being
the case, v^e will work out the depth of

tut and pet the angle and height of the

cc-ntre. The depth of cut can be found
as follows: Dividing 360 by number of
cuts gives us the angle with the centre.

Multiply tan of angle by radius equals
width of cut.

If we are using a 60 degree cutter the
tan of the opposite angle 30 degrees,
multiplied by width, will equal depth.
1'he depth at the large end. This will be
the tan of 7 degrees 12 multiplied by
radius multiplied by tan of 30.

If we set the machine at the correct

angle we need not consider the depth at

the small end as it will automatically

SO 9 ^ tan. ts'

FIG. 7.

adjust itself. The depth of the cut at

the large end will be .216; if this cut was
continued until it ran out to nothing it

would run out at the point where the

surface of the cone and the centre line

would meet. The length of this centre

line can be found by simple proportion,

thus; If the centre line is 14 in. long

in a 2 taper, how long will it be in a 3

taper? See Fig. 10.

Or by using our previous calculation

which we made for the lathe. The side

opposite, that is 3 in. divided by the tan-

gent of 8° 10', equals the length of the

centre line.

3
= 21'

3428

Now, by deducting the depth .216 from
the radius 3 in. we can obtain our angle
for the centres, see Fig. 11.

Angle of centres 7° 30" nearly. There
is still a chance for a serious error: the

tail of centre may not be at the right

height. The difference in height from
the table would be the tan of 7" 30' mul-
tiplied by the length of the work or the

distance apart of the centres.

132 X 20= 2.640

This is neglecting the depth of the

centre holes. If extreme accuracy is re-

quired the depth of the centre holes must
be allowed for.

After adjusting machine to these re-

quirements, set the sharp point of the

cutter exactly over the point of the

centre; we are using a 60 degree cutter

with angles of 48 degrees on one side

and 12 degrees on the other, as this is

found by practice to give the best results.

Now lower the table and place the work

between the centres, start up the ma-
chine and raise the table until the cutter

just touches the work at the large end.

Now the work must be pushed over to

one side until the edge of the cutter

which forms the cutting an^le makes a

straight line with the centre when it is

3- -S/e = S-7'84-
^784-

FIG. 11.

= -/da = Tangent,
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at the required depth; this can be found
as follows:

the entrance to the tubular shaft, which
latter is furnished with ladder rungs and

1st position has already been set by
placing edge of cutter over centre; 2nd
position, since the edge of the cutter
makes an angle of 12 with the centre

line. The side movement of the work
will equal radius-depth times sine of 12:

3rd.

runners for skip way, operated by a
hoist fixed in the air-lock. The base of
the shaft where it enters the bell is fitted

wth an air-tight door which may be used
when it is required to lengthen the shaft.

The bell is provided with collapsible

3 — •/?/<? = ^-ya^ 2-734 X -^079 = -576
FIG. 13.

The depth of tool from centre line or
amount to raise the table will equal
radius-depth times cosine of 12 equals
side adjacent. Radius-side adjacent
equals depths from centre line.

seats attached to the wall for the ac-

commodation of workers during lifting

operations, and with a centrifugal pump
or hydro ejector having a flexible suc-

tion by means of which the loosened

3— -2/6 - 2-764 2-784- x -9731 - 2-723
3-2-723 = -277" Amt. to raise fa He.

FIG. 14.

No other calculations are necessary
and we can go ahead with a reasonable
certainty of making a good job. This may
hot be the best method, but it is the way
it looks to me. If any of my fellow read-
ers have different methods let us have
them, as an exchange of ideas is mutual-
ly profitable.

PONTOONS CARRY PORTABLE
PNEUMATIC CAISSON

A portable pneumatic caisson mounted
upon a pair of pontoons and designed for
the recovery of diamonds from the deep
pools of the river Naal, is described in

the "South African Mining Journal."
A metal cylinder or bell having a dome

roof, which is surmounted with a tubular
shiifi in sections to suit depth of water
to be worked, is terminated by an air-

lock chamber surrounded by a water bal-
last tank. The dom.e roof of the bell is

provided with means of securing, and at
v/ill releasing, a quantity of solid bal-
last. The tubular shaft is furnished with
external lunners which engage in rollers

or guides attached to the deck of a pon-
toon or raft which carries an engine, air

compressor and centrifugal pump, and
possibly plant for the treatment of the
gravel or material recovered. The air-

lock chamber is provided vi'ith the usual
manhole door and equalizing valve, to-

irether with an air-lock chute for dis-

charging gravel; a special door closing

gravel is deposited in the kibble or skip
hoisted to air-lock or elevated direct

above water level to the deck of the pon-
toon.

Method of Operation

Sufficient solid ballast to partially sub-
merge the bell is placed on the dome
roof, water ballast is then pumped into

the tank surrounding the air-lock in or-

der to sink it and hold it securely on the
river bed or sea bottom, and the gravel
is elevated to the surface by pump or
ejector direct; or hoisted to the air-lock

and thence discharged through the air-

lock chute projecting through the water
ballast tank. The bell, or caisson proper,

is fifteen feet in diameter, five feet high,

and has a cone roof rising to eight feet

six inches; the interior is fitted witn
electric light in a water-tight fitting, and
has a telephone communicating to the

air-lock and engine-room. A specially-

designed hydro ejector with a flexible

suction is installed for cloan-up pur-
poses. The apex of the cone roof is sur-

mounted with an M. S. collar-piece to

which the various lengths of the shaft

are bolted. The shaft is two feet nine

inches interior diameter and is made in

lengths varying from five feet to twelve
feet; each length is furnished with ladder
rungs and steel runners for skip, also

with an air-pipe and five core armored
cables with G. M. couplings for electric

light, telephone :.nd signal bells. The

air-lock is six feet six inches in diameter
and six feet six inches high; is fitted

with the usual manhole and shaft doors,

equalizing and relief valves, and is placed

inside the water ballast tank, which is

ten feet ten inches in diameter. Through
the wall of the air-lock chamber and
ballast tank a gravel chute projects at

an angle cf 45 degrees; this is closed at

either end by air-lock doors, the outer

one being of special construction fitted

with a positive interlocking device which
prevents its being opened until the inner

door is closed. An Ingersoll air-hoist,

operating a %-ton skip, raises the gravel

from the caisson and tips into the chute,

which has a capacity of 1% tons. From
this chute the gravel is discharged into

a bin on the deck of the pontoon, and
thence elevated to a trommel, whence it

is delivered to gravitator. The pontoons
are 37 ft. x 10 ft. x 2 ft. 6 in. and are

connected by platform decks 37 ft. x
10 ft., thus forming a square, in the

centre of which is a 17 ft. x 17 ft. open-

ing to admit of the caisson being raised

for transit in shallow water. A heavy
gantry standing on columns is rigged for

the purpose of raising and lowering the

caisson. The deck plant consists of a
vertical boiler, Laval steam turbines, air-

compressor and receiver.

An important step toward the further
development of British foreign trade is

indicated in the plans announced by the
University of London for establishing

degrees in commerce. The National
Foreign Trade Council learns from Lon-
don that it is proposed to institute a 3-

year course of study leading to the de-

gree of bachelor of commerce. The ad-

dition of a minimum of two years' prac-
tical experience in the particiilar trade
or industry selected would qualify the
candidate for the degree of master of

commerce.
The work of the first year would com-

prise the compulsory subjects of organ-
ization and industry, banking, trade and
transport, elementary economic develop-

ments of the British Empire and chieif

foreign countries, commercial law an|d

statistical methods. The second anid

third years would be devoted to specialis-

ation.

The scheme has the warm support of

representative men in Britain's foreign

trade, who are urging all business men
to contribute liberally in support of this

programme in order to secure for British

commerce the advantages of a thorough
and recognized commercial training

Want Equipment.—The Lignite Uti-
lization Board, 80 St. Francois Xavier
Street, Montreal, is in the market for

two belt conveyors, two bucket elevators,

three screw conveyors and one wire mesh
conveyor. Specifications may be had
from the secretary, Leslie R. Thomson.

A Swedish scientist has produced a
flame with a higher temperature than
that of oxy-acetylen? and has also devised
a burner employing powdered aluminum
and oxygen.
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Canadian Machinery Drafting Course, Part XII
This Portion Goes Still Further Into the Designing of Miller Vise,

It is Very Essential That Instructions Are Followed Out Closely,

as It is the Principle We Wish Students to Grasp

By J. H. Moore

AS a general rule, one would not
start in to design a nulling

machine vise by drawing up the

details, as we did in our last plate, but
no doaibt students can readily under-

stand that our object in first drawing
the details was in order to take up the

more simple portions first.

When all is said and don*, we are

not designing thia vise, but duplicating

a type already in existence, so that ooir

niBthod of procedure is permissible.

Having already illustrated the de-

tails, we will now proceed wiWi the
base and its cap. Owing to the size of

this portion, we suggest that the base
be draiwn half size; that is, to a scale

of 6 inches equals 1 foot. The cap, of

course, can be di«wn full size.

We will maike our plate size in thia

case 12 inches long by 8 inches wide to

the border lines, with the usiuai % inch

all round outside the border lines.

A good place to start in' on the plate

would be at the plan view of the base.

Draw a centre line 5^ inches down

from the upiper border line, and another
line 6 inches from the left-hand border
line. This gives students a good start.

The ensuing steips are ojitional, for it

greatly depends on the draftsman what
course would be taken, so perhaps our

safest refuge would be to explain how
we would do it, and leave readers to

either follow out our method, or, if de-

sired, their own inclinations. The re-

sult is what really counts, not the

method of getting there, and it would
be poor policy on our part to atteiraipt

ito ipoint out a ha?d and fast rule to

follow. To proceed with how we would
lay out this view.

General Instructions

We would start from the intersection

of centre lines drawn, and with a 4% in.

R describe two arcs to represent that

particular portion of the base. Next
draw two parallel lines 3% in. on each

side of the horizontal centre line. Now
measure 4% in. to the left, and draw
a vertical line meeting these two paral-

lel lines. Measure from this last line

drawn a distance of 14% in. and draw
the other vertical line to complete the

rough outline of the base.

Now set your small compasses to %
radius and describe radii at each comer.
Change your compasses to 1 in. radius,

and describe the radii joining the 4%
in. radius portion. Of course it is under-

stood that so far we have been drawing
these lines lightly, for we take it for

granted that students understand the

advantage of doing so on any drawing
before it is finally completed.

The next step would be to come in 1 in.

from each end, on the centre line, and
describe a % in. radius, and a % in.

radius, continuing these lines to form
the shape of slot, shown on the plate.

The same procedure can be followed out

for the two side slots.

Now lay out the top portion of the

plan view by the same gradual steps.

Draw lines 2 9/16 in. on each side of the

centre line, and join to these lines, the

various vertical lines at their proper

positions as noted by the various dimen-
sions. Having given students this much
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of a start, we leave them to complete
this view.

Either the side or end view can now
be developed. In fact, some draftsmen
prefer to develop views gradually, work-
ing from one to the other as they pro-
ceed with their designing. Had we been
actually designing this portion of the
vise, our method, no doubt, would have
been to jump from one view to the other,
until all were completed.
We will, for sake of example, start on

the side view. Leave at least 1% in.

space between the plan and side view.
Never crowd views too closely, but al-

ways leave room for dimensions. This
may seem a small matter, but it is a
Tnost important one.

Draw all necesary parallel lines first,

then join with the proper projected ver-
tical lines, that is, the lines projected
down from the plan view. Proceed as
you did on the plan until you have finish-

ed this view. Lastly, develop the end
•view in similar manner, again leaving
at least 1% in. between views.

In this case, it would be wise to draw
your main vertical lines first, after which
project your horizontal lines across from
the plan view.

Students will, no doubt, notice the dif-

ference between the end view and the
plan and side view. By difference we
mean the style of lines, etc. This has
been done purposely, the end view being
drawn by another party in order to illus-

trate . the different methods of different

draftsmen. Note the arrow heads. They
are entirely different, being more
splashy, and in some cases not touching
the dimension lines. The figures also

look different, as do the finish marks.
In other words, each draftsman has his

own particular style. Again, we repeat,

"Always see that your arrows touch the
lines; that your arrow heads are neat,

neither too small or too large, and that

every dimension is clear and distinct."

Remember that a little extra time spent
on the drawing will save considerable
linne afterwards in the machine shop.

Regarding the drawing of the cap.

We leave this to the students' discre-

tion, for when he has completed the base,

he will be in good shape to tackle a
simple part like the cap.

The Critic's Standpoint

Thev say that any old grouch can be
a critic, but while we wish to be spared
the name of grouch, let us go over the

drawing, shown on the plate, and pick

it to pieces. Starting on the plan view
of the base, what do we find ?

The first thing that the writer woul(J

say, is that some of his curves are not

as neat as they mipht be. Make every
curve meet into another curve, or into a

straight line as neatly as possible. In

some cases, where a (rreat many curves

occur, it is best to draw in the curves

first, then join'nf the straieht lines to

these curves. The next point that could

be criticized is the absence of certain

dimension attention lines at the 1/16 in.

dimensions. This is a small matter in

this plate, yet an imnortant one, in the

case of a very comnlicated drawing.

We have also left off a finish mark

at a rather important point, but, of
course, it shows up in the side view, yet
should be marked on the plan view, so
get your eagle eye on the job, and reme-
dy this point when you send your plate
in.

The side view will, no doubt, pass, as
it is not our intention to be over-critical.

We have not the time to make a draw-
ing of such minute perfectness to stand
a close test for all small defects, besides

Don't make your dimension lines too

heavy.

Don't make any of your lines rough
and uneven.

Don't make your dotted lines of var-

ious lengths, long and short, and so on.

Keep them as uniform as possible.

Don't write in the title; print every-

thing.

Don't crowd your views, and above all

Cut out and send with drawing

Name

Address

Position

Firm's name.

the average drawing turned out in an
office, could be easily picked to pieces,

but yet is neat enough to serve its pur-

pose. It is not necessary to spend a

week on a drawing when a day is suffi-

cient for the work. Learn to make a

drawing neatly, but do not get the idea

that neatness means to carry the effort

to the extreme. Practice means perfec-

tion, and we feel sure that a good, ser-

viceable, neat drawing will be made by
our students in reasonable time before

the completion of this course. While

perhaps it may take you a little longer

at present, do not get discouraged and

rush matters, but rather take your time,

turning out a drawing of which you can

be justly proud.

Consisting the end view, we have var-

ious points on which we can safely com-

ment. First, the dimension lines are

too heavy, being practically of the same
thickness as the rest of the drawing.

Second, as before stated, the arrow heads

are too splashy. Third, some of the

dimensions are none too plain.

Fourth, the various small curves

do not meet in with the straight lines

as neatly as they might. Fifth, the dot-

ted lines are not as even as could be

hoped for. Sixth, various small centre

lines are left off the drawing, where, by
a little extra attention, these could be

added, making the view look more

finished. This same condition is true of

one part in our plan, which has been

left so purposely.

Concluding this portion of the course,

suppose we mention a few don'ts to stu-

dents in general.

Don't be in a hurry.

Don't start any drawing before think-

ing out ahead, how you propose com-

pleting the plate.

Don't make your lines too heavy, but

this does not mean make them too light,

strike a happy medium.
Don't attempt drawing in curves free-

hand.

don't lose patience if the drawing does

not go as smoothly as you expected.

A good method to guard against all

these above troubles is to see that your

pencils are sharpened correctly, that your

tools are clean and properly ground, and

that you choose a suitable time to work
on the different plates.

We want students to send in their

work regularly, for otherwise we can-

not tell what progress they are making.

Next plate, we will take up another por-

tion on this vise.

Segnite is the name given an explosive

recently developed in South Africa by re-

placing the nitrate of barium in tonite

by nitrate of soda. It is safe to handle

and can be struck with a steel tool. It

is equivalent in power to the same

weight of gelignite.

Some elaborate tests, carried out by

Mr. H. E. Doerr, chief mechanical en-

gineer of the Scullin Steel Company,

U.S.A., showed that in forging down an

ingot of steel, at a temperature of about

2,250 deg. Fah. to 1% in. diameter, the

density of the metal was increased, on

the average, by 0.64 per cent.

- In discussing the probability of oil be-

ing discovered by the borings now being

sunk in Derbyshire, Mr. V. C. Illing, in

"Nature," says: "The whole evidence of

the geology, and the cumulative experi-

ence of the smallness and ephemeral na-

ture of any oil occurrences which have

been noted, agree in indicating that large

commercial underground supplies of

petroleum do not exist in this country.

Small deposits have been found in the

past, and will no doubt be found in the

future, but the present search for large

commercial supplies is not justified by

the scientific evidence, though there is

no doubt that the bores will yield useful

scientific data."
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A Large Wheel Job and How It Was Accomplishecf
A Humorous and Interesting Story of a Happening in a Pioneer

Machine Shop in the Far West. The Method Adopted to Machine
This Wheel is Well Worthy of Note

.. -iU

'J ) >

SOME few years ago, roughly about
1904, the writer was working in a
fair sized machine shop and foun-

dry, when the firm received an order for
a large bull-wheel from a silver mining
company a few miles distant. This
wheel was to be the upper sheave and
brake wheel for a caHeway to take ore
down to the railway tracks, as the road
haul was too expensive. The company
already had a cableway in operation but
the upper wheel was found to be too
light in rim section and would heat up
very quickly when the brake was ap-
plied, so it was decided to get a larger
wheel, which was to be 12 feet dia-
meter, with rim 18 inches face by 6
inches in thickness, hub to be cored half
its length and bored for 12 inch shaft,
the length to be 24 inches; the whole
thing to weigh not more than 6 tons and
riot less than .5.5 tons. The wheel was
to be in quarters with a plain key in
three of them and a taper key in one
section. The sections were held to-
gether at the rim lugs by two bolts at
each joint and two smaller ones at each
joint were put through the hub lugs.
One month after the patterns were made
was the time limit.

Well, the moulders certainly had some
trouble, but turned out perfect iron, and
then our troubles started as the shop did
not have a machine to work on the joints
with, and that work had to be done by
hand, and a sweet job it turned out to
be, as the rim joints were stepped to-
gether as the sketch shows. I devised a
template for the joint I was working on
from a piece of cast iron, and shaped
the piece in the shaper until it was the
right size for the male, and the foreman
then told me to make one for the female,
so that we did not have to kill ourselves
fitting the sections together but were
able to r'.ake the parts fit to within !\

32nd of an inch without actual trial. We
pot the jointr finished and the bolt holes
drilled and reamed, taper reamed at that
to fit standard 1.75 in. big-end bolts at
the rim and 1.25 in. taper bolts at the
hub lugs, and then the real troubles be-
gan.

We had to bore that hub on a 12-foot
wheel with a 6-foot face-plate lathe as
a boring machine. Incidentally at that
time I was the junior machinist in the
bunch of six general men, and naturally
did what I waK told to do by the older
men as well as the foreman, althous-h
the men were really good to me at that.
Well, that job descended to me after all

the others had tried with the lathe jacked
up in the air and bedded on block. I am
afraid I got the job through laughing
at the way the whole riir'Hn'r threaten-
ed to collapiie. Anyway I told the fore-
man that if I was to take • the job of

By W. R. GREEN

boring the hub I would do it my way or

nothing doing. He told me to go ahead
and suit myself, which I did by first

taking the lathe down off its stilts and
having it placed on its own foundation

again, then the floor was cut away and
rigidly braced undei-neath, and the wheel
placed in the gap and also braced and
trued square with the face-plate and
centred, the other men working loy-

ally to help. After I started the boring,

the other men were getting the shaft

(hollow) ready to fit the plain keys, or

feathers as we called them irto it. Why
there were three parallel keys and one
taper key I have never yet found out.'

Well, after a time the bore was finished

and the wheel taken out, and after mark- '

ing the joints with numbers it was taken

apart and the key-ways cut in the sec-

tions; they were not cut in the centre

or each section but were put where they

had a lot of metal ahead of them in their

work of turning the wheel. After this

keys were fitted to the hub portions and

the wheel was put together for what was

VIEW SHOWING THE METHOD OF MATCHING
THE WHEEL.

to be the last time in the shop. The keys
were put in place and the taper given to

me to fit a little better. After taking a
shaving off it in the shaper and draw-
filing it smooth, I applied blue marking
to it for the last trial and tapped it light-

ly in when the foreman came along, and,

seeing what I was doing, pulled me out

of the way and told me that this was
how they did things in the West, at the

same time driving up the key with an
8-pound flogging hammer. Well, that

was all right, but after putting the shaft

and wheel on the old lathe and driving

it with the face-plate rigged as a tem-
porary chuck and the other end of the

shaft riding on skids and well-soaped V-
blocks, facing the rim and taking every-
thing down again preparatory to freight-

ing the sections to the mine we found
that we could neither get the taper key

nor any of the others out, and to make'
matters worse, we could not take out

the section bolts. After many trials and'

tribulations in the endeavors to take ii

apart, I found that I was to be the goat,

and the queer thing about it was that

none of us remembered about tlie fore-

man driving in the last key so hard; this

key, by the way, had a head on it of

twice its own section, or about 2.5, in.,

X 2.5 in., the key body being 2.5 in. X'

1.5 in. at the head end. The lug being

for the purpose of drawing the key, and
the plain keys being expected to slide

when the other was drawn out. After

the whole gang, not counting myseff,

had tried every way they could devise,

including the use of 40 per cent, giant

powder and also drilling with a ratchet,

with no success, I was told that as I

had caused the damage I could also re-,

pair the damage. After thinking ovef;

the job for all one day and finding that

we had plenty of 12 in. hollow shafting,

in stock, I got the rest of the machinists

and helpers to rig the wheel the same
way as for boring in the lathe, mean-
while two men were to make four more
keys and spline the new shaft in readi-

ness for the finished wheel. It did not

take as long to set up as before owing to

the shaft being in the wheel, and it was
nlaced with the short end of the shaft

facing the face-plate, and all braced

rigidly as for the first boring. The
blacksmith was told to make three flat

drill bits of stated sizes, which he did,

and after I had rigged up a sort of driv-

ing drill chuck from odds and ends

around the shop, my real troubles com-

menced, which made all the others look

small by comparison, for I found that

the drills were not like the boring bar

had been, that is, they could not be fed,

into the work, so they had to be throviTi'

aside and a small self-feeding boring

bar had to be made in a hurry to fit a

hole 4.5 in. in diameter, the internal bore

of the shaft. We only had two screw-

cutting lathes in the shop, so one man
had to make the lead-screw and another

had to make the feed nut, still another

made the tool box and one made the star-

wheel (strike wheel some call it), and I

had to make the slotted bar on the

shaper after drilling both ends for the

feed-screw bearings. Owing to the fact

that the shaft was not absolutely true

internally, a leader cuide or bushing

could not be used until the first cut was
made, and as the total length from the

shaft end to the rear end of hub was.

4 ft., you can imagine the way tlie bor-

ing bar sprung during the first cut. but

after truing up the first cut we used the

bore as a mould by pluecginc the hole

with clay and centering a piece of shaft-

ing of the same size ss the cutter bar.
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One of us poured the mould full of hard
babbitt, which, after cooling, was used
as the guide bushing by pulling out the
steel core and putting the head of the
boring bar in it and jacking the whole
thing back in the hole. The cutter hav-
ing been turned back to the starting
place by hand and the back end of bar
placed in the chuck again, the lathe was
started up again, and I found that on
plain belt pull I was able to make a cut
of about 3-32 feed by about a depth
of 5-16 in. The boring took approxi-
mately one working day, the three men
who were not doing the splining, etc.,

were so tickled with the job that they
wanted to spell me off, and did so at

dinner time so as to lose no time on the
job. After the boring was done we fit-

ted the new shaft and the keys, then took
them out and disassembled the wheel;
we found that every rim bolt looked as
if it had only been rough-turned and yet
the bolts nearest the binding key were
in perfect shape. Well, after the whole
thing was freighted out to the mine and
put in its place the foreman told the
main boss what caused the final trouble,

he having remembered about drifting

the key up tight. The boss came
through with some extra cash for me
and some for the men as a bunch. Then
he told us that the profit did not matter
on that one job as he expected he would

get all that mine company's work in the

future, which I think he did.

The old face-plate lathe had originally

been shipped out from England for tire-

turning in some railway shop and had
been sold to our company as junk. It

had a six-step cone and double back-

gear, the shaft of the lathe was hollow

with a taper hole through it being ap-

proximately 8 in. at the working face

and 6 in. at the other. After the old

shaft was cut away from the wheel I

found that the taper key had buckled

in the cored portion of the hub from

drifting in the small end of it.

The Grinding of Rolls is An Art in Itself

THE heavy chilled iron or steel rolls

used in the manufacture of arm-
our plate, sheet metal and paper

require varying degrees of finish, but in

every case they have to be made per-

fectly round. They vary in size from
6 in. to 60 in. diam. and 8 in. to 15 ft.

wide, and previous to the inception of

the roll grinding machine presented a

very tedious machining operation.

I In this country the production of new
rolls and the re-truing of worn rolls is,

in the majority of cases, still carried out

by the old method of turning, filing and
polishing. Occasionally we find that

some very inadequate arrangement has

been made to grind the rolls in position.

A smaller number of British manufac-
turers, however, now realize that the

desired surface can be obtained much
more economically by finishing in a roll

grinding machine than by the methods
mentioned above.

Chilled iron rolls are very difficult to

turn in a lathe owing to the nature of

the material. In addition it is necessary

to take cuts deep enough for the tool to

get right under the "skin" of the roll, so

that a fairly large proportion of the chill

is thus turned away needlessly.

In grinding a roll no more metal is

removed than is necessary to obtain a

clean, true surface, so that very little of

the chill is lost at each grinding and the

roll may be trued up a number of times

before the chill has disappeared.

Rolls finished in a grinding machine

are perfectly round, and may be either

parallel or cambered according to the

requirements for their particular use.

Ground rolls give a more uniform pro-

duct whatever the nature of the material

being rolled; in the case of tin plate,

the even deposit of tin due to the more
perfect rolls causes an appreciable sav-

ing in the tin used. A ground surface

is very hard to file or scrape, and surface

abrasion much better than a surface fin-

ished by filing and polishing. This pro-

perty gives the ground roll a much
longer life between each re-truing.

•From "Machine Tool Review."

Rolls that require a turning operation

before grinding, as when the deposited

tin is removed from tin plate rolls,

should be rough turned in one traverse

at about eight cuts to the inch; the gen-
eral procedure is to remove this tin with
a traverse as fine as 40 cuts to the inch,

so that the surface obtained may be
more easily filed up, but the coarse fin-

ish will be quite suitable for the grind-

ing machine and will effect a consider-

able saving in the actual turning time.

Recent times taken for re-truing tin-

ning rolls average 21 mins. for grinding

up a 4V^ in. dia. roll 66 in. wide after

the tin had been removed by one cut in

a lathe taken at % in. traverse. The
roll was in the lathe one-thiipd of the

usual time, and users of rolls will ap-

preciate the 21 minutes' grinding time

when they compare it with the time

taken in their own shops to file up and
polish a similar roll. These rolls were
ground with a slight camber.

Large grinding machines will grind

small as well as large rolls, but where
the size of roll is limited a machine

suitable for the maximum size should

be obtained.

Fig. 1 shows a larger machine grind-

ing a short heavy roll. If a camber is

required on this class of roll, it may be
obtained by grinding the roll taper from
each end towards the centre, leaving a
narrow parallel portion in the centre. If

a curved camber must be produced the
table ways of the machine will have to

be specially scraped to give the required
curvature, but the request for this must
be made before the machine is com-
pleted. Rolls up to 6 in. in diameter
and not less than 36 in. wide can be
ground with a curved camber of .012 in.

to .020 in. in the centre of the roll on
a standard machine, the camber being
obtained by means of the steady rests.

Fig. 2 shows a roll which was gi;ound
on a 16 in. by 50 in. Norton grinding
machine in one hour. This was of chilled

iron, and was ground on the necks or
journals as well as on the roll face

—

the roll face taking 28 minutes of the

time; .0625 in. was removed from the
diameter, a good finish was obtained, the
roll was quite parallel, and the wheel
used was a 60K Crystolon.

Fig. 3 is the line drawing of a much
more difficult roll—-all dimensions were
to a limit of .00025 in. including the

width of the roll face—the fillets or
radii joining the necks to the roll had
to be % in. radius. The roll was made

|U I.N'. KOI. l.ONt; BEING GROUND ON NORTON MOTOR-DRiIVBN
PLAIN GRINDING MACHINE.
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The total production of radium in the
United States up to the close of 1918 has
been estimated at approximately 55
grammes, which is understood to be more
than half of all the radium the world has
produced. From recent survey work it

is concluded that the carnotite of Col-
orado and Utah may yield at least 500
grrammes.

FIG. 2.
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of tool steel, bone hardened, having .080

in. to be removed from the diameter.
The roll was ground complete on a 16

in. by 50 in. Norton grinding machine
in 2% hours, using a 24 Combination K
Alundum wheel.

The time saved by grinding these

large rolls is over 50 per cent., and in

some cases rolls are now ground up in

hours that previously took the same
number of days to produce in a lathe.

The following are grinding times on
three rolls:

—

34-in. dia. by 90-in. chilled iron roll,

3-32-in. removed from dia. in 2 hours 45
minutes.

21-in. dia. by 90-in. chilled iron roll,

1-16-in. removed from dia. in 2 hours.

27-in. dia. by 24-in. chilled iron roll,

1-16-in. removed from dia. in 1 hour 20
minutes.

The following are some comparisons
of the times taken to grind a chilled iron

roll from the black, and to turn a similar

roll in a lathe. When comparing the
times we must bear in mind that the
roll when it comes from the grinding
machine is quite finished and ready for

use, whereas the turning times given
are for turning only; the rolls must be
filed and polished afterwards.

Size of Roll in Lathe in Grinding
M-c

34-in. by 90-in. 12 hours 7 hours
30-in. " 86-in. 24 " 6 "

21-in. " 90-in. 8 5% "

27-in. " 36-in. 5 "
2 "

24-in. " 27-in. 3%" 1% "

Note.—The second roll was especially

hard and very difficult to turn.

The re-truing of rolls by grinding has
a distinct advantage over turning when
the journals of the roll have to be trued.

The journal can first be trued up, re-

moving a minimum amount of metal to

secure a true surface. After this the
roll can then be ground up on the face
from its own journals, using journal
rests. This ensures the concentricity of
the roll with its jonmals.

r-^
I

It was stated by Professor J. C. Mc-
Lennan, in an address to the Special
Committee of the Canadian House of
Commons on Scientific Research, that

out of a possible 19 million horse-power
obtainable from water power in Canada,
2,305,000 horse-power had already been
developed, and it would not be long be-
fore a further one million horse-power
would be available.

FIG. s.

Recent research has shown that a pro-

tective influence against the rusting of

steel is exerted by a copper content that

would be described by an analyst as a

trace. By increasing the copper content

from .01 per cent, to .03 per cent, the

corrosion is decreased by 30 to 40 per

cent. Steel, with a considerable excess

of sulphur, can be protected by a copper
percentage of .15.

Shells of various calibre have proved
by experiments to have considerable

commercial possibilities. The steel of
which they are made is in many cases

capable of being rendered glass hard,
and milling cutters have been produced
which have stood the most exacting
tests. After a little manipulation on a
lathe an 18-pounder shell, minus nose
and copper rotating band, makes an ex-

cellent shafting coupler. The 6 in. shell

is readily convertible into a fine flexible

coupling.

AKOTHBR CASE FOR THE SAFETY FIRST EXPERT.
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WELDING
AND CUTTING

Welding, Its Relation to Repair Industry*

By L. CEMPBELL, JR.f

THE fusion of metal is usually

termed welding. There are four
general classifications which might

be made of welding in general: the

forge; the oxyjacetlylene or other gas
processes; th* electric arc, and the Ther-
anit method. All these methods are used
extensively, and while at first glance
they might seem to overlap, in reality,

at the present time, each has its own
field. To attempt a discussion of all

-welding methods would require consider-

able time, consequently we will limit

ourselves to the oxy-acetylene process,

unless there are questions bearing upon
the other questions which may arise.

Acetylene gas, when burned with a

proper portion of oxygen gas, produces
an extremely hot flame, in fact the hot-

test flame known. Its temperature is

over 6,000 degrees Fahrenheit. With
this flame it is possible to bring any of

the so-called commercial metals, namely:
cast iron, steel, copper, and aluminum, to

a molten state and cause a fusion of two
pieces of like metals in such a manner
that point of fusion wijl very closely ap-
proach the strength of the metal fused.

If more metal of like nature is added,
the union is made even stronger than
the original. This method is called oxy-
acetylene welding and differs from what
the average layman considers welding in

the blacksmith's forge, in so much that

there is no blow struck to assist fusion
in this process. And while the forge
method is limited to wrought iron and
steel which is detachable and of re-

stricted size and &hape, the oxy-acety-
lene process has, practically speaking,
no such limitations.

As a manufacturing process a wide
field opens up, but as we are limited in

our discussion to the repair industry, we
will merely hesitate to mention that on
the Liberty motors, with which you are
all undoubtedly familiar, there were 87
feet of welding, most of which was fus-

ing cast iron to steel. As a repairing

agent, the welding torch has no rival.

Whether it is a casting iron, steel, brass,

or 'aluminum that has broken; a boiler or
tank that has worn away in spots, or an

•R«ad before Society of Automotive Engineers,
Minneapolis.

tWelding Entrineer, United States Welding Co.

error on the part of engineer, foundry-
man or machinist, the part can gener-
ally be reclaimed and made stronger
than originally. To-day practically no
manufacturing concern that is dependent
upon nietallic machinery could think of

being deprived of its oxy-acetylene ap-
paratus, once having learned its worth.
In the not far distant past, were a gear
or some casting to break, it probably
meant closing down the entire plant until

a new part could be obtained, which,
whether the source of supply was near
or at a long distance, would mean costly

delay. With oxy-acetylene equipment
and an efficient operator on hand, al-

most every emergency is provided for.

If an automobile owner breaks a

frame, he does not consider replacing it

with a new one, as the labor alone for

stripping his machine and setting it up
again, not to mention the cost of the

new frame and the time required for this

operation, is prohibitive. Rather, he has

his car taken to the nearest welder or

his portable apparatus to the car and the

job is completed within thirty or forty

minutes, with the frame at the point of

the break made stronger than ever.

Locomotive frames are handled in much
the same manner, only more time is re-

quired and perhaps extra operators, but
the important point to be brought out is

the fact that on many jobs no dismant-

ling is required and the repair is per-

manently and quickly executed.

For service in the field on tractors,

trucks and other automotive machinery
a large percentage of the trouble is oc-

casioned by the loosening of rivets which
permits undue strains upon the trans-

mission, the motor and other working
parts. The welding torch permits a con-

centrated flame being played upon the

loose rivets and a hot riveted joint being

made. For brazing, pouring bearings,

straightening bent members, welding

water jackets of motors that have been

frozen and many other parts too num-
erous to mention, the welding torch

plays a very important part.

For salvaging, from the experimental

laboratory right down through the en-

tire factory, the welding arch eliminates

costly delays. If a casting has been im-

properly designed ard falls short of cer-

tain measurements additional metal may
be added, lugs built up, and many other
parts, which eliminates new patterns be-
ing made and the time lost while await-
ing for new castings. In the factory,
machinists' errors may be corrected, for
if holes are drilled in the wrong place
they may be filled up and drilled cor-
rectly. Broken taps and drills can be
quickly removed, and many other ap-
plications found by the wide-awake en-
gineer.

Why then, since every emergency is

practically provided for, should replace-
ment parts be keipt on hand ? Lack of ef-
ficient operators, is the answer. In turn,
we ask why should good operators be
lacking? This trouble is due, no doubt,
because no means has been provided for
the education of welders, and the in-
ability to test a piece that has been
welded.

It is surprising to learn how many
good men have condemned the entire
oxy-acetylene welding process, simply
because some careless operators have
turned out very poor pieces of work.
Perhaps, righteously so, from their
standpoint, but we do not think we are
overstepping our bounds in estimating
that 75 per cent, of those who claim to
be welders are truly nothing more or
less than "plasterers" who add metal
vidthout any thought of fusing.
How can welds be tested ? Directly we

are aware of no general rule for testing
each particular weld, but this fact should
not prevent our learning the skill of the
operator. It is quite a simple matter to
provide a welder with test bars of the
metal generally worked, and have him
fuse these bars from one side only. As
soon as cold, they can be sawed through
the weld and an etching acid applied, or
a more simple method is to break the
bar through the weld and on an anvil,

and inspect the fracture. If a good clean
break presents itself and the crystals
are uniform, it is reasonable to suppose
that this operator knows how to fuise

that metal and can be trusted to make
similar welds. It :s appalling to learn
how few are concerned enough with the
skill of their operators to test their re-
sults. If more care were exercised along
these lines, both the weldens themselves
and the overseers would benefit the in-

dustry as a whole.

The oxy-acetylene process of welding
presents a very valuable means of m'ak-
ing repairs and general salvaging, but in
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order to obtain the greatest efficiency

it ie absolutely essential that the oper-

ator be educated, first, to know his tools;

second, to be able to distinguish one

metal from the other; third, to be able

to fuse thoroughly the meitals he is called

upon to weW, and, fourth, a general

knowledge of contraction and expansion

of metals where heat is applied.

Welding, Its Relation to Repair Industry

Welding apparatus in general con-

sists of two regulators equipped with

pressure gauges, two lengths of hose,

and a welding torch. The regulators

are attached to cylinders of acetylene

and oxygen and are used to reduce and

maintain a uniform pressure of these

gases for use at the torch. The gases

at reduced pressure are conveyed to the

high-presBure gauge to indicate the con-

tents of the cylinder, and also a line of

working-pressure gauge to show the gas

pressure o«i each hose. When the gases

reach the torch they are there mixed and
combustion taicee place at the welding

tip, which is fited to the torch. Such an
apparatus is called portable, on account

of its movability. There are other equip-

ments wherein one or both of the gases

are generated, but these will not be dis-

cussed here.

There are many small apertures in

both the welding torch and the regu-

lators w»hich are required to be kept

perfectly clean. The regulators, espe-

cially, have many sensitive parts which
are constantly subject to much abuse.

On the oxygen regulator, a pressure of

2,000 lbs. when suddenly opened against

a small seat causes considerable trouble

unless all passageways are kept clean.

When the cylinders containing gas have
been left out in the rain or storm, it is

not an uncommon thing to find dust or
rust accumulated in the cylinder valve.

ThSs should be >all blown out before the
regulator is attached to the cylinder, to

prevent this foreign matter being car-
ried into the regulator. But there are
very few operators, indeed, who observe
this practice. To thoroughly appreciate
and treat the welding apparatus with re-

spect, it is quite necessary that the
welder become acquainted with the tools

he works with, so he can make tihem
function properly and real efficiency can
be expected.

In the past "flash-backs" were not an
uncommon thing, and they caused much
loss of time, gas, and inferior welds, but
they are now a thing of the past with
modem apparatus. We have found that
"flash-backs" are caused by an improper
mixture of the gases, which increases
the rate of flame propagation to such
an extent that the flame will flash back
to the mixing chamber. Acetylene in a
pure state will bum very much slower
than when mixed with equal parts of
oxygen. When more oxygen is intro-
duced the flame propagation is much
greater, so that when an excess of oxy-
gen is used, there is bound to be con-
siderable trouble from backfliashing.

When sufficient acetylene is introduced

to the mixing chamber, there is abso-
lutely no chance for this lean mixture
to occur. If the flame flashes back to

the mixing chambei, both gases should

be closed off immediately, at the torch,

the oxygen first, and then the acetylene

gas.

In some torches the heating of the

mixing chamber will cause a flash-back

and with these it is necessary to shut
off the acetylene and leave the oxygen
valve just cracked and immerse the

torch head in water, dipping it slowly,

so as not to cause too great a ^strain.

The oxygen will bubble out and prevent
the water backing up in the tip. If the

flash-back deposits enough soot on the

inside of the tip and the heiad to impair
the working quality of the torch, the soot

should be removed by using a soft wire,

preferably of copper, or some other ma-
terial which will not mar the tip.

In order to know how to weld, it is

quite imperative that the operator first

know the kind of metal he is to work on.

It is surprising to find how few welders
know their metals thoroughly.

The Difference in Metals

There are many operators who have
trouble in distinguishing such metals as

cast iron from malleable iron and cast
steel and as each of these metals require

a different "filler rod" it is quite neces-
sary that tiheir nature be determined be-

fore hand. An incident might be cited

where isome welders depend upon the

sparks given off by the emery wheel in

determining the kind of metal they are
about to weld. They will approach the
wheel; grind off their work, noting the

sparks; return to their welding table;

choose their filler-rods and do their

welding without any delay' whatsioever,

much to the consternation of their fel-

low workers. There are four simple ways
in common use to distinguish between
cast iron malleable iron, cast iron and
steel; they are: By casting the cross-

section of a fresh break, by application

of the welding torch, by the sparks
given off when applied to the emery
wheel and by the chisel test.

Externally cast iron usually has some
sand on its surface and its cross-section

shows the grain to be fine, even, and to

have a dull grayish color. The surface

of malleable iron contains no sand and
its grain is very fine, such as cast iron,

but slightly darker in color. A very fine

steel veneer is on all surfaces of mal-
leable iron, which is much lighter in

color. When the welding torch is ap-
plied to malleable iron a bright spark is

thrown off which breaks in falling,

showing that the outside material is

steel. Those sparks soon cease and the
metal which is molten is covered by a
heavy oxide or skin which recedes or
draws away from the flame slightly,

showing a very porous castiron interior.

When brought in contact with the emery
wheel steel sparks, which are very lum-
inous and break in falling, are given off
first in the case of malleable iron, but
they soon change to the dull red spark of

cast iron. Whan a chisel is applied to

cast iron, the iron chips off; when ap-

plied to malleable irons the edge will

curl up, then chip off when the cast iron

is reached. The cross-section of cast

steel shows a bright, coarse, silvery gray
grain. When the torch is applied a dis-

tinctively steel spark, which is luminous
and breaks in falling, is thrown off.

When applied to the emery wheel steel

sparks are thrown off; when the edge
is chipped by a chisel it will curl up.

The metal in the filler-rod should be
the same in practically all cases as the

metal to be welded. There are few ex-

ceptions to this rule, but the principal

one is that of malleable iron. The cast

iron in the rods is of a very good grade
and generally much better than the piece

to be worked upon. To permit the ready
flow of the rod and eliminate oxidation,

as much as possible, three per cent, of

silica is used on the casting of filler-rods

for Cast iron welding. Piston rings and
other scrap iron should not be used for

filler-rods, as they contain many impuri-

ties such as core-sand, dirt, grease, etc.,

which will ruin the weld. It is disheart-

ening to see some operator attempt to

economize on the filler-rod. It is not an
uncommon sight to see several dollars'

worth of gas and the same amount of the
welder's time, together with a few cents'

worth of filler rods all lost, and the op-

erator's reputation ruined. This because
an attempt is made to save the few cents
involved in the filler-rods by substituting

a rod of a very poor grade.

A flux is not used, as many suppose,

to cement the filler-rod to the metal. It

is used purely as a cleaning agent and
may be likened to the acid used in solder-

ing. It does not act on the metal until

the latter has reached the mdting-point,
but then it starts to break up the oxides

and clean the surface. This action per-

mits the metal to flow together more
readily. A cast iron flux is always used
in welding cast iron, to break up the

oxide, because the cast iron itself will

melt before the oxide and no matter how
hot the metal is it will not flow together

as long as this oxide is present.

To obtain the best results, reliable

fluxes should always be used. The flux

is generally applied by means of the

filler-rod. One end is heated and dipped
in the flux; enough will adihere to break
up part of the oxides, on the ordinary-

sized job. The flux is carried to the work,

which should be at the melting-point

and introduced between the flame and
the metal. Oxides will break up im-

mediately and thte metal will flow to-

gether, but it must be remembered that

the flux has no action on cold or mod-
erately heated metals. The flux, as has
been explained, is used to clean the metal
and break up the oxides. To the oft-

repeated question, how often should the

flux be applied, answer is made as fol-

lows: As often as it is necessary to

clean up the metal and break up the

oxides. All fluxes should be kept in air-

tight containers wihen not in use, to keep
their chemical contents in the very best
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condition aiid it is best to use only a

small quantity of fiux on the welding

table at one time.

As we stated before, oxy-acetylene

welding isi purely a fusing process and
the most important points to remember
in executing a weld are to eliminate the

entire crack in the fracture and to add

the fiUer-rod without changing the char-

acter of the metal. On thin pieces of

metal it is possible to depend upon the

force of the flame to entirely penetrate

to the depth of the crack, but on work
three-eighths of an inch thick or over, it

is well to "V" out or remove some of

the surface metal around the crack in

order to get down to the bottom. By
"V-dTig" we mean to chip or grind off

each edge at an angle of approximately

45 degrees, so that the opening

will form an angle of 90 de-

grees where the two pieces come
together, with the crack at the bottom
portion of the "V." This should not be
ground down to a knife edge, for it will

readily bum up. It is preferable to leave

about one-eighth inch along the line in

order that the pieces will fit together

and the proper alignment may be ob-

tained. If two pieces of cast iron have
been prepared in this manner the neutral

flame of the welding torch is brought
down in such a manner that the tip of

the cone just licks the metal. The heat

is not applied directly to the line of weld

to start with, but rather to the sur-

rounding part. This is done in order to

get the entire locality in a condition

which will not withdraw too much of the

heat from the line of the weld, once the

fusing is begun. If it is found that the

tip wiU not produce enough heat to

bring the metal to a red heat in a fairly

short time, a larger tip should be used.

No Rule Possible

No set rule can be given as to the sized

tip to be used on various kinds of metal.

It will largely depend upon the welder's

ability and judgment. When the metal is

brought to red-heat, the neutral flame or

cone is brought into contact with the

lowest portion of the "V" and held there

until it is seen that the metal is melted
on both sides. The filler-rod, which has
previously been heated at one end and
dipped into the flux so that an amount
adheres to the end of the rod, then car-

ries this flux to that portion of the weld
wliich is under way. Enough flux is

blown off the rod into the weld to clean

up the surface and permit the metal
flowing together. The crack should be
melted together all along before any ad-

ditional metal is added, for the elimina-

tion of the crack is ejctrcmely important.

It might be noted that as soon as the

metal begins to flow freely the

neutral flame should be raised a

short distance from the work
in order to better control the

molten metal. In order to build up the

metal to the original state along tfie line

of weld OT perhaps reinforce it, the sides

and bottom of this "V-ed" out part are

then brought to a molten state and held

there while the filler-rod which brings
up more flux is stirred into this metal
and the end melted off. In this way the

flame does not come in direct contact
with tihe filler-rod and is used only to

keep the metal in a molten condition. As
much of the filler-i-od can be meflted off

as is thought necessary to bring the weld
to the normal condition of the meital or

an additional reinforcement can be built

up, if it is thought advisable. If care
is taken in the above procedure, many
of the blow holes and hard spots in th«)

weld will be eliminated, for any impuri-

ties that might gather will be displaced

by the melted metal and will float to the

top. In cooling a weld of this kind, care

should be taken not to permit any sud-

den cihilling, for this will tend to harden
the weld. It is best to cool it slowly by
burying it in slack lime, ashes, or wrap
it with asbestos paper to keep the air

from it as much as possible.

There may be a great many causes
for blow holes and hard sipots in the

weld, but probably ih&y can all be traced

directly to the lack of heat. It must be
rem.embered that welding is a fusing

process and heat is absolutely essential.

Therefore, it should not be used spar-

ingly. Welders who would not think of

throwing a cast iron weld into cold

water for fear of chilling the metal can
be found lining up their work on large

metal slabs or face plates and making
the weld in this position. The large

body of metal conducts the heat away
from the weld and cools it very rapidly,

causing it to be chilled, and there is no

wonder why the weld is hard and brittle

if this method is used.

The application of heat always caused
expansion. There are no exceptions to

this rule, likewise upon cooling the metal
there will be a contraction. Outside

of the actual welding, that is, the fusing

of the metal into a homogeneous mass,

perhaps the greatest problem that the

welder has to confront is the expansion

and contraction of his metals. When-
ever the ends of two pieces of metal

which are to be welded are free to move,
or even one end, there will be no diffi-

culty encountered with contraction and
expansion, but if those ends are con-

tinued, it is an entirely different prob-

lem. In the latter instance, preheating is

necessary to reduce the expansion to a

minimum when the welding flame is ap-

plied. Whether the entire piece is to be

preheated, or only one number, dei>ends

largely upon the nature of the work.

In the case of repairs the matter of

costs plays a very important part. Many
times the cost is .i very small matter,

but in other instances may exceed the

cost of a replacement part. But if no
part is available it may be worth while

to weld it. In computing costs, condi-

tions will naturally vary in different

shops. In some cases where the parts

are heavy they will be preheated and
naturally will require less gas and time

to weld them if they had not been so-

created. The t-me of the welder, the

amount of gas and material used, added

to the overhead, forms a basis for figur-

ing costs. The amount of gas used on

each job where individual cylinders are

used can be determined from the gauge
on the oxygen regulator, if a chart is

obtained from the manufacturers of the

apparatus showing the ratio of the oxy-

gen consumption to that of the acety-

lene. This ratio varies for apparatus of

different types.

In acetylene cylinders an absorbent

called acetone is generally used, which
gives up the gas as required. A full

cylinder can be used for some time with-

out any noticetatole difference in the

gauge reading, and then as it nears

the empty point the gauge read-

ing will drop very perceptibly. It

is therefore impossible to de-

pend upon a high-pressure acetylene

gauge as an index to the contents of the

cylinder. The only method known to

correctly check the amount of acetylene

igas on hand is to weigh the cylinder.

There are 14% cubic feet of acetylene

igas to the pound, and when the net

weight of the cylinder is given the con-

tents can readily bo figured. A tag
bearing the net weight or figures which
will permit this computation is generally

found attached to each acetylene cylin-

der. In the case of oxygen cylinders,

there being no absorbent used, the con-

tents of the cylinder is indicated on the

high-pressure gauge. On the latest type

gauge the contents will be shown by
cubic feet, by pounds pressure and by
atmospheric pressure, to facilitate the

computation of costs by the operator.

It may appear strange that so much
emphasis has been made upon "fusion"

in this talk on repairing, but really this

is the keynote for successful welding,

and without it, permanent repairs can-

not be anticipated. The method of test-

ing the operator's skill which we have
referred to is quite a simple matter, yet

one which is overlooked and has been
the cause of much careless and ignorant

applications in the oxy-aoetylene indus-

try. During the world's war we were
called upon by the Ordtiance Department
of the army to establish schools and
train welders for the various depart-

ments of the seirvica. During this time,

approxiimately 2,000 men were trained,

averagitig about 20 teat welds pei*

student.

In personally inspecting these 40,000

odd test welds a very good idea was
obtained as to the ability of the oper-

ators who composed the classes, many
of whom were men who had had consid-

erable experience in civilian life. It is

with this condition still in mind that we
are trying so hard to emphasize the im-

portance of through fusion. With proper
training the results are most gratifying

and it certainly behooves those dealing

with, and depending upon, machinery
and metal parts to-day, to give due time
and consideration to the oxy-acetylene
welding process and the operators who
are called upon to do the work.
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DEVELOPMENTS IN
SHOP EQUIPMENT

THE MULTI-GRADUATED PRECI-
SION GRINDER

The Precision & Thread Grinder Manu-
facturing Company, 1932 Arch Street,

Philadelphia, Pa., are demonstrating im-
proved grinding equipments, comprising
several attachments, which can be used
in conunction with any machine tool

capable of use on a variety of work, and
particularly adapted for thread grinding
on lathes.

The grinder attachment, as shown in

illustration, is a right-handed attach-
ment for use in front of the lathe cen-
tre.

A noticeable improvement is the new
style wheel truing arm, which is now
attached to the base of the grinder in

such wise that the thread angle is dress-

ed on the wheel on a plane with the
axis of the work centres, this producing
a perfect formed thread. It also has
positioning pins for quickly locating the
angles for "V," U. S. and Whitworth
threads.

This concern also makes a similar ma-
chine which is identical in all respects
with the one exception that they face in

opposite direction.

The grinding spindle is carried in five

precision ball bearings, adjustable for
radial wear and end thrust play, and
are protected from abrasive dust by
felt-lined steel bushings. The spindle
housing carrying these also has an oil

reservoir, and the bearings are always
in perfect lubrication.

This style of spindle bearing precludes
the possibility of the spindle being
brought out of original alignment by
taking up adjustments, as in the case
of solid bearings. It is guaranteed that
no heating and expansion of the spindle
lengthwise will result.

The base and the spindle housing are
proportionately massive and of solid
construction to absorb vibration and
eliminate chatter marks from the finish-
ed surface.

The spindle housing fulcrums in a ver-
tical traverse plate and is indexed with
graduations for setting to any angular
inclination to conform to the helix angle
of the thread.

Means are provided for raising and
lowering the traverse plate to bring the
wheel centre into alignment with the
work centre. The spindle housing is pro-
vided with a longitudinal feed traverse,
for bringing the wheel into lead with the
thread, and also to shift the cut of the
wheel during the grinding operation in
cases of irregular distortion, in ord^

to clean up the surfaces in all cases,
without the need of leaving a lot of over-
size stock on for grinding.

The wheel truing arm, which carries
the truing device, is provided with verti-
cal graduations corresponding to the an-
gular graduations which facilitates the
setting on of the wheel truing arm to
always bring the diamond into correct
centre into the wheel. The arm is in-

stantly detachable after truing the wheel,
by means of a breech lock screw. The
truing device has a graduated base for
obtaining any angular setting, in addi-
tion to the locating pins before men-
tioned.

The machine is equipped with indivi-
dual motors of any specified voltage, and
either direct or alternating current, suffi-

ciently powerful for heavy duty work.
This arrangement permits of always
having the proper speed for the wheels.
The motors are balanced to preclude
vibration.

An outstanding new feature is the
power transmission system, which is ac-
complished bv an endless belt, which has
a three-point contact with both the
driving and driven pulleys and then

travels over a compensating two-pulley
arrangement, which automatically keeps
it at the proper tension to prevent slip-

page and at the same time slack enough
to prevent loss of power and heating.

The capacity of the machine is limited
only by the size of the lathe it is at-
tached.

The regular equipment includes a full

assortment of wheels, diamond, motor,
chart showing angular setting of various
pitches and diameters, and wheel adap-
tors.

Duplex Thread Grinder

This arrangement has been originated
to meet the need of production grinding
of screw thread surfaces on a commercial
basis—such as taps, chasers, thread
moulds, and rolling dies for threads, and
a great saving results where duplicate
sets of thread gauges are required.

By this arrangement a large lot of dup-
licate pieces may bo rapidly ground, as
after the setting of the wheels on the
first piece of the lot, the setting of the
wheels is not disturbed thereafter, but
the followinir parts are broueht into lead

GENERAL VIEW OF GRINDER.
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without the wheel losing its correct angle
on the bevelled side.

This arrangement requires the use of
both type machines in combination.

iilOWlXG WHEELS GRINDING THREAD.

with the wheels by means of an adjust-

able rotating lathe dog.

The wheels are beveled on one side

only as shown in Fig. 2. Each wheel

grinds only on one side of the thread

angle and on the root of the thread.

Also each wheel grinds on an opposite

side of the angle to the other wheel.

Both wheels grind on the root of the

thread simultaneously. This is especial-

ly valuable in getting the sharp bot-

tom in a "V" form of thread, there be-

ing no included angle point to wear
away. The wheels do not require re-

dressing, the effect being the same as

flat grinding with a straight wheel.

A very important advantage is that

very heavy cuts may be taken, without

resultant heat of friction, as is the case

in grinding included angles. The fac£ of

one side of the wheel being free and
without bearing surface against the part

allows the wheel on very heavy cuts

across irregular or distorted surfaces to

maintain the correct angle on its beveled

and working side, for in case there is too

much distortion to remove in the first

cut, the wheel is made with sufficient

elasticity to slip-htly snrine toward the

free side. There being less cause for this

spring on each subsequent cut across

the thread, the high, distorted and un-

true surfaces are soon brought down,

TOOTH ADJUSTMENT FOR INSERT-
ED TOOTH SAW BLADES

A new arrangement for adjusting the
teeth of their inserted tooth saw blades
to the proper distance from the centre
of the blade has been developed by the
Hunter Saw & Machine Company, Pitts-

burgh, Penna.

The high speed steel teeth are sup-
ported by hex head heat treated steel

screws (see illustration) ajnd half round
removable steel nuts embedded in the
body of the saw blade. A milled tongue
in the semi-circular nut pocket fitting

into a groove in the nut holds the nut
firmly in place and prevents any side

movement. A clearance hole drilled into

the body of the saw blade at the bottom
of the nut pocket just large enough for

the screw, serves as a receptacle for that

portion of the screw projecting through
the nut when the tooth is set in its

lowest position.

The arrangement permits the adjust-

ment of one or more teeth independently

of the others. As all teeth will not

wear alike, it may become necessary at

times to remove one or more teeth for

regrinding, or a 'particle may break from
the cutting point of the tooth, making
regrinding or replacement necessary.

In either case, the tooth must be read-

justed to its proper relative position

with the other teeth.

The screws and nuts are easily re-

moved or replaced if either should be-

come damaged or worn through service.

After setting to the proper height, the

tooth is securely clamped in position by
a grooved hardened s.teel wedge or key.

The ejcclusive sales rights in Canada
of the Rego wielding and cutting outfit

and supplies manufactured by the Blas-

tian & Blessing Co., Chicago, have been

acquired by the Carter Welding Co., To-

ronto. The latter company will operate

sales and service stations in the cities

of Hamilton, Montreal, St.. John, N.B.,

Vancouver, Calgary and Winnipeg, with
headquarters in Toronto. Before taking

over the rights of the Reg» welding out-

fit the Carter Welding Compnay were
sales agents in Canada for the Davis
Bournonville linie of welding and cut-

ing apiparatus.

FIRE NOT SERIOUS
The Latrobe Electric Steel Co. had a

slight fire at their plant that has been
greatly exaggerated in the Pittsburgh
papers. The fire was confined to the

heat treating department, which was
damaged to the extent of about $8,000.

This department was not essential to

the regular production, and will not in-

terfere with the regular schedule of fill-

ing orders. None of the employees will

be thrown out of employment.

^MtiMM^
THE SAW, AND A DETAILED VIEW OF THE

TOOTH ADJUSTMENT.
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Being Fair To Them All

HE MOULDERS' UNION of Brantford, in a recent

meeting, passed a resolution protesting against the

policy of the Brantford Expositor in refusing to insert

advertising matter in its columns telling of vacancies

in other places. The moulders claimed that wages were

higher in other places than were being paid in Brantford,

and that by refusing to publish these advertisements the

paper was discriminating against the Brantford workers.

There is nothing particularly new in this case. The

real motive behind the action of a paper In such a case is

that it does not want to place the local manufacturers at

a disadvantage. It believes, and rightly so, that its own

city is as good as any on the map, and that if wages are

a little higher elsewhere, living expenses will keep pace.

In this latter assumption the paper is also correct.

When the labor market is scanned Ijust now it would

appear that taking men from one city to another is simply
taking worries and troubles from one shop to another. A
number of firms that never turn out apprentices are

always very willing to grab off all the finished men any
other factory may turn out.

Although there is much to be said on both sides of the

question, any paper is within its rights in refusing to

accept advertising that it considers will harm the best in-

terests of the community. We doubt very much if any
mechanic can better his position very much just now
under present conditions by moving from one place to an-

other unless he has a promotion in sight.

At other times such a- policy on the part of a paper
would be wrong. There might be work in one place and
not in another. In such conditions, the paper would be
doing the men an injustice by keeping this information
out of print.

Doctoring Our Lignite

CANADA has had enough coal experience in the past

two or three yeari to make the nation stop and think.

The trouble with these stopping and thinking seasons is

that they are brief and evaporative.

When we are up against the real thing we stop and

think and promise.

When the real thing has been removed, we at once for-

get about the stop-think-and-promise session.

That is what happens to the average Canadian in regard

to the coal supply of this country. As soon as he gets a

supply, or as soon as his fire is out for the summer, he

proceeds to forget it.

The industrial section of Canada is more apt to remem-

ber the problem, and for this reason should appreciate the

work that is being undertaken by the Lignite Utilization

Board of Canada. Industrial sections are interested in

domestic fuel as well as in power and heating provision.

If the employees can get only a little coal, and pay a very

high price, they are going to be dissatisfied and the firm

employing them suffers.

The Lignite Board for the present is chiefly concerned

with the deposits of lignite in Saskatchewan and Alberta,

although Saskatchewan would be the more strategic point

from which to work, either east or west. The order creat-

ing the board says in part:

"That by carbonizing this lignite, a coke or charcoal is

obtained which briquettes readily and, without consider-

ation of the by-produots such as oil, pitch, ammonia sul-

phate, gas, etc., the result is to turn two tons of inferior

fuel into one ton of briquettes approximating, in heating

value, anthracite coal with practically the same heating

value in the domestic furnace as the two tons from which

it was made."
A study of machinery, processes, etc., for briquetting

this coal is being made, and the matter of using any other

by-products will be considered.

Western Canada has heretofore imported about 500,000

tons of anthracite from Pennsylvania at a cost of about

$5,000,000 per annum.
Canada's coal resources are greater than those of any

country in the world, with the exception of the United

States. Much of Canada's coal, however, requires treat-

ment before being available for satisfactory domestic use.

It is expected that a successful outcome of the develop-

ment undertaken by the board will result in the establish-

ment of an industry of national importance.

Where is the Weakness ?

IT IS a widely known fact that some manufactured prod-

ucts cannot be obtained outside of a particular locality,

of the same degree of excellence as in that favored spot.

Various reasons are given for this variation of quality,

ranging from the difference of climate to the lack of skill

of the operators. It is notable that even with the same

appliances and the same men, certain woollens cannot be

manufactured on this continent as they are in England

or Scotland. The same is true of certain brands of min-

eral waters, and very true of that much discussed fluid,

beer.

However, one would think that such a thing as cast iron

would not be affected by little delicacies of manipulation

or environment. Chemists can tell us just what proper-

ties a certain proportion of the various pig irons will

possess when melted together and poured in a casting.

Take marine engine cylinders, for instance. The quality

required is hard, close-grained iron. The experience of

generations of cylinder makers is available. Stationary

cylinders have been produced in Canada for years. When
the necessity arose to make marine cylinders considerable

trouble was encountered, and it is a fairly well known fact

that the cylinders which were made and delivered have

suffered from certain weaknesses, which have involved

costly repairs and replacements. Just across the line they

seem to avoid these difficulties. Where is the secret?

Can any of our founders explain this question ?
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HE FOUND THE GARAGE
BUSINESS ALL RIGHT

Thinks the Prtblic Have Confidence in Bringing

Business to the Machine Shop for

Attention

WHY SHOULD the machine shop, especially in the

smaller cities and towns, get a larger share of the

automobile repair business? It requires only a little

thinking to see that this is a good line, and one that is"

growing. A new lot of people are buying cars every

year. They know little or nothing about the mechanical

details of the car. They know how to start the engine,

stop it and steer the car. When anything goes wrong they

may figure away at the instruction book, but as a general

thing it will be found that many of them want to buy some
real mechanical service.

The garage men have picked off most of this business,

but why should not the machine shops, equipped for the

purpose, keep things coming their way? The standard of

the work done in the average garage, from the mechani-

cal standpoint, is poor.

CANADIAN MACHINERY discussed the matter with

the proprietor of a machine shop in a town of about 6,000
' in Ontario, and found that this man had found a good line

of business in the automobile. Here is part of his experi-

ence:

"When cars started to become quite common in our

town the business of repairing them was attended to by
the local garage, and afterward by the garages, as they

increased. Where there was any work required of a fine

nature, or where good mechanical sense had to be used,

they brought it over to me, and I charged my usual rates

for the work. A little inquiry showed that the price

charged to the car owner was about double what I was
charging the garage men. I talked the matter over with

a couple of men in the shop, both of whom were good
mechanics, and we decided that it would be good business

to go ahead and make a bid for this work direct.

"Well, we took a part of the shop that opened right out

on the street, but which had been used for storage and
junk in general. This was cleared out, and a big double

door put in. The thing was planned so that the car being

repaired would be right next the machine shop. We got

this ready and obtained a list of all the automobile owners
in the town and country. Our announcements were sent

to all these people, and a couple of weeks later we followed

this with another letter, at the same time doing some ad-

vertising in the town paper. We made it a point to state

that an automobile engine, the transmission, ignition, etc.,

was a fine and well-adjusted piece of mechanism, and
should, when in need of repair, be entrusted to men who
had made a life study of the mechanical field.

"It wasn't over three weeks before we were approached
with the idea of taking the agency for a car that had not

been introduced very well in that district. Of course this

did not seem to fit in with the work of running a machine
shop and foundry, but we went ahead. I put one of my
own men in charge of the agency, and stocked a lot of

supplies. I am not going to give you any figures as to

what we are doing between machine shop, foundry, garage
and agency, but I sometimes wonder which of these friends

is the best to me. They are all busy, and they all make
money for us. You can pass this along to others who may
be in similar positions. They will find what we found,
that the general public has confidence in the machine shop
to undertake the making of repairs on their cars. There
is a feeling that the machine shop ought to know, and the
machine shop ought to know enough to capitalize on this.

The garage business is good now, and it lines up with
what a mechanic knows. "Look into it" is my advice."

The -Smallest Screw Made,._ _,
DURING wartime we heard much of working to.ajpe m

dimensions. People who used to romp around 'the «
shop with a foot rule and measure eighth-inches only ,in a^^J*

pinch began to think and measure in terms of thousandths. '4

A writer in a current magazine speaks of the smallest :

screw used in the smallest watch made in this country.

Now put down your monkey wrench, screwdriver, ham-
mer and can opener, step over and hear what is said about

this screw:

It might be possible, under some conditions, to hear the

proverbial pin drop, but no ear could catfh the sound of

the dropping of one of these screws. '" ' *•>

The screw can be definitely seen only with the imagina-

tion or a watchmaker's glass. This tiny screw is of brass,

of the following dimensions:

Total length, 28 thousandths of an inch.

Diameter of head, 26 thousandths of an inch.

Diameter of the thread, 12 thousandths of an inch.

Number of threads per inch, 360.

Weight, 12 thousandths of a grain.

It takes 583,333 of the screws to make a pound.
The machines for producing these screws are different

in design from any other screw machine that is known of.

They are of a positive cam action type and have proved
very satisfactory to their users.

There is but one chuck to a machine of this type and a
single piece of stock is used. These machines are so accu-

rately made and the parts so closely fitted together that it

is necessary for them to be warmed up in order that the oil

may work in all of the bearings before they start to pro-

duce. Otherwise they would not operate.

The machine is belt-driven. Compressed air is used on
these machines for the purpose of forcing oil to the differ-

ent parts of the machine and also to blow out the finished

work after it has been cut off. These machines are elec-

trically controlled and are so arranged that they stop

whenever the stock is used up or the finished screw not
blown out of the machine.

MEN will continue to demand more wages as long as

prices continue to increase. Tacking on more to the prices

of things men must buy to support their families is one
sure and certain way of trumpeting to them to formulate
new wage demands.

The Vacant Chair
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MARKET
DEVELOPMENTS

Big Volume of Business in Many Lines Now
Some of the Makers Are Facing Peculiar Situations Trying to

Keep Up With Supplies at Prices They Have Named to Their

Distributors. Prices Continue at Very High Level

K EEPING up with the prices is providing a merry time

for a good many lines of business in either steel, iror

or machinery. There is a much larger volume of trade

moving now than a year ago in many of these lines, and

this is bringing new problems never encountered before.

Here is a case iit point: A large Toronto distributor has

been in the habit of sending about $4,000 a month in bus-

iness to a certain maker of pulleys. This year there has

been an enormous demand for this line of equipment, and

business has been going forward at the rate of something

nearer $20,000 per month. The maker of the pulleys bad

based his 1920 business on the 1919 and allowed for a very

slight increase. His contracts for material were placed

accordingly. Now that he has to go into the markets

again over and above his contracted amounts he comes

into contact with new peak prices, and on these he cannot

produce to sell at a price named by the distributors who
have sent him the business. There are several cases of

this. It is the result of firms trying to be careful in their

purchases of material in a season when it is very hard to

be careful and busy at the same time.

Supplies are moving out very rapidly, with prices firm.

Nothing better can be said for the supply of steel and iron

coming to this country. Much of the steel is from the

premium mills and brokers, and of course the price is

fuirly high.

Several dealers from this district have been in the

United States machine tool districts during the past few

days. From reports there they can see nothing much bet-

ter in sight in the way of deliveries or lowered prices.

There are several lines that are now selling at from 18 to

20 per cent, above the high prices that were asked during

the war, and yet the state of trade is good enough to make

it a fact that delivery and not price is still the deciding

factor in the business.

The scrap metal market continues uninteresting. There

is very little business moving.

OPENING OF SHIPPING IS

EXPECTED TO MAKE DIFFERENCE
Special to CANADIAN MACHINEBY.

MONTREAL, Que., April 8.—With the

gradual clearing away of winter

conditions that have generally interfer-

ed with the transportation problems of

the railroads, the prospects for better-

ment of trade are more encouraging.

Dealers here are more hopeful regard-

ing the early improvement in delivery of

materials. Circumstances are shaping

toward the point when operations

throughout the industrial world will take

on a more normal note and where trad-

ing will be carried on with less uncer-

tainty than has been experienced during

the past six months. It is anticipated

that the opening of navigation, which is

generally looked for in a couple of weeks,

will provide some relief to shipping, so

that railroads virill be in a better posi-

tion to adjust the car conditions, the

chief factor that prevents a speedy re-

turn to normal operations. Reports com-
ing from the States indicate that pro-

duction in the steel district is steadily

increasing and that freer shipments of

fuel and raw materials will enable the

millg to operate to better advantage from

now on. While there appears to be no
marked shortage in any one particular

line in this district, the difficulty ex-

perienced by many consumers in getting

material prevents them from carrying

out some undertakings that would be at-

tended to if more supplies were forth-

coming. Shippers here have been study-

ing the new wharfage rates effective this

season, and several meetings have been
held with the Harbor Board in an effort

to have a revision made in the charges

on different commodities. Plate and
sheet users are still experiencing some
difficulty in getting supplies but are

generally able to secure sufficient to

maintain normal operations.

Copper Demand Improves

A general rally has apparently de-

veloped in the metal market and a re-

latively strong situation has arisen out

of the comparatively dull condition of a
week ago. Local demand has shown a
slight increase and inquiry indicates a

good market during the present month.
Copper is moving freely and has regain-

ed the strength of a few weeks ago, the

past week or so being marked with a

dullness that tended to lower prices. Tin

has been weak but advances in English

markets have prevented) a decline in

prices here. Other metals are not active,

the demand being normal and the prices

firm.

Steady Improvement Shown
Business in machine tools has become

more settled as a result of the improved
exchange conditions, but dealers and
users are still experiencing difficulty in

getting desired delivery of equipment,

particularly where such is wanted
promptly. Manufacturers are promising

improvement in this regard, as they state

that the, near future will see relief in

many ways. With the winter difficulties

passing away and the return of inland

water transportation only a question of

a few weeks, the pressure on the rail-

roads will be partially removed, and
movement of materials proportionately

increased. The demand for small lots

of machine tools is steady in character

and while new tools are largely wanted,

the sales of second-hands show little

decline over the past few weeks, which
were quite extensive. A feature of the

present supply market is the increasing

quantity of English made goods that

many dealers and agents are offering.
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It is believed that many British houses
are recognizing the advantage of stock-

ing their lines here as consumers are re-

luctant to depend on delivery dates, even
though dciilers promise better conditions

than exist on some lines from the States.

Scarcity in Steel Scrap

There is still a heavy demand for steel

scraps and machine cast iron, and there

is little of either to be had. Mills are
endeavoring to obtain supplies but deal-

ers are unable to fill the full require-

ments of many consumers. The non-
ferrous market is more normal and the

movement is quite regular, but prices

are very firm and less subject to change
than that of steel or iron scraps, where
the irregular supply makes it difficult to

quote definite prices.

New Incorporations.—The following

companies have been incorporated in Ot-

tawa during the past week: J. Coughlan
& Sons, Ltd., shipbuilders, Vancouver,
$.3,000,000; Max Beauvais, Ltd., tailors

and haberdashers, Montreal, $500,000;

Wilson, Paterson and Clifford, Ltd., mer-
chants, Montreal, $1,000,000; Dauphin-
Earle Co., Toronto, $2.50,000; United
Farmers' Guide, Ltd., Winnipeg, $250,-

000; Black Star Line of Canada, Ltd.,

Montreal, $1,000,000; Rite-Bake System
Bakeries, Ltd., Toronto, $50,000; Inter-

Provincial Clay Products, Ltd., (not

stated t $500,000; Trans-Canada Sales

and Storage, Ltd. (not stated), $50,000;

Franco- Belfric Canadian Syndicate, Ltd.

(not stated), $40,000; Regal Kitchens,

Ltd., Montreal $50,000; Regal Paper Box
Company, Ltd. (not stated), $50,000;

Herman Silberman Co., Ltd. (not stated),

$49,000; Co-operative Rainproof Garment

Co., Granby, Que., $49,000; W. A. Mar-

shall & Co. of Canada, Ltd., Montreal,

$25,000.

POINTS IN WEEK'S
MARKETING NOTES

DOES NOT LOOK LIKE
ANY DROP IN PRICES

Market is Still Poorly Supplied—Some
Peculiar Turns by the Price

Inflation

TORONTO.—There is a certain

amount of monotony attached to

a week-after-week summary of any
market, but it has been especially

noticeable in tha Toronto markets
for some weeks and months now.
It seems to make little or no dif-

ference whether reference is made to the

steel, iron, or machinery market, the same
conditions prevail—plenty of orders but

a lack of material from which to fill

them. It is not a pleasant nor a profit-

able experience for dealers to have to

watch business coming to their desks

day after day, only to be turned down or

filled in small percentage of the total

requirements.

Several dealers from this district have
been in the American machine tool cen-

tres for the past week or so. They bring

back little in the way of encouragement
for better deliveries, and certainly noth-

ing at all in the way of lower prices.

New York reports that there are
lines now that sell at from 18 to 20
per cent, above the peak prices that
were touched during the war.

The inquiry for machine tools
which slumped in United States for
a month or so is now coming back
strong.

Canada uses annually about 250,-
000 tons of galvanized sheets, and
of this about 3 per cent, is produced
in the country. Shipments from
United States are very satisfactory.

Small lots of boiler tubes arrived,
but they were not a patch on the
volume of unfilled orders booked
here.

Large demand is reported for all

lines of small tools and supplies, and
the inquiries and orders are coming
from a weli-distributed list of indus-
tries, no one line doing the bulk of
the buying.

Montreal expects the opening of
navigation to do great things in the
way of improving the transportation
service.

The scrap' metal market is in-

active and dull this week. Little

material is coming in, with prices
firm and upward for such lines as
stove plate, cast iron and heavy
melting.

Machine tool dealers from this dis-

trict who have returned to the city
from U.S. plants tell of new wage
scales being signed giving an in-

crease to thousands of workers. In
(he light of this, and the present
price of raw material, they fail to
see .any improvement in the selling

prices of machine tools.

" While I was in Chicago," stated one
of them to CANADIAN MACHINERY,
"a new agreement was signed with the
mechanics which gave tool makers $1.11

per hour. Others were in proportion,

while the rate for helpers was 60 cents
per hour. In the face of that I can't

see where the talk of cheaper machine
tools is going to have anything to stand
on."

Several well-known British firms are
opening up for the Canadian trade with
offices in Toronto. It is understood that

they have been assured by the head offi-

ces that shipments will be made very
shortly for the Canadian trade.

Still a Starved Market

This week's advice from Pittsburgh

tells of greater production in the steel

mills, but, as stated in these columns be-

fore, the dealers here have failed to see

any improvement in the deliveries. Gal-
vanized sheets are the worst. Many of
the warehouses have none of these in

stock, and most of the shipments that
are arriving are from the premium oper-
ators. The quotations are from 10%
cents per pound, but there are sales

made at figures higher than this. Many
of the jobbers feel that they would not
be justified in quoting definite prices,

which might commit other dealers who
have to get their supplies as best they
can from brokers or premium mills. The
Canadian consumption of galvanized
sheets, in normal times, is about a quar-
ter of a million tons per year, while
there is produced in this country some
three per cent, of this amount. The
duty has been very light, about 5 per
cent, under normal conditions, and it

has not appealed to Canadian manufac-
turers as a good field in which to ven-
ture. The result is that we are largely
dependent on what we can get from the
plants in United States. Some manu-
facturers are releasing stock that they
will not require for some time, and in

this way they are helping out the sit-

uation to some extent.

Some of the warehouse interests are
inclined to hold that the tardy deliver-

ies of the past month have been a bless-

ing in disguise. They claim that the
rate of exchange is much more favor-
able now than it was a few weeks ago,
and payments will be made for mater-
ial received at a much more favorable
price.

One Toronto representative left on
Wednesday for New York and Pittsburgh
to see what could be done in the way of
getting tubes over in greater quanti-
ties. A car came in last week, of as-
sorted sizes, but that amount was hard-
ly noticed against the orders stacked
up for this line, many of them being
very insistent and much needed for ur-
gent repair work.

Black sheets from the premium mills

are coming in more freely than for

some time. They are offered for re-

sale around 9c per pound. There is no
trouble disposing of them at this price.

Small Tools and Supplies

Taking the first three months of this

year against the corresponding time in

1919 several firms have informed CAN-
ADIAN MACHINERY that their busi-
ness is away ahead this year. They
point out that last year at this time
there was still a lot of war material in

the market, and this was taking some-
thing from the regular channels of
trade.

Some of the jobbers find themselves in

a peculiar position at present. They are
trying to keep their stocks fairly low,

as they are afraid of taking on large

amounts at the present high prices. The
demand keeps up so well that they are
practically sold out all the time. This
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works out in some unforeseen ways. For

instance one Toronto firm has sent an

average of $4,000 per month to a maker

of pulleys but for the first two months

this year the amount went to $20,000

per month. Business from other sources

also came in on a similar scale and

the firm is swamped. They have to buy

great quantities of raw material out-

side and above their contracts, and they

are paying a stiff premium in many
cases. Against this all the product has

been sold at the prices stipulated in

their own orders. They could make

money up to the estimated business for

the year, but anything above that will

mean a loss.

Scrap Markets Dull

There is little business being done in

the scrap market. Much keener com-
petition is being experienced for any of-

ferings that may come up for disposal,

as several large melting interests are

out for suitable scrap. The brass and

copper section continues weak and un-

interesting, while nothing has come up

to relieve the shortage in stove plate,

heavy melting and cast iron scrap.

NEW YORK TOOL MARKET IN SOME
CASES i8 PER CENT. OVERTHE WAR PEAK

Special to CANADIAN MACHINERY.

NEW YORK, April 8.—The Eastern
machine-tool trade had a good

month in March and orders are coming
in this month at a fairly good rate.

While business slumped somewhat dur-

ing the first half of March, it picked up
during the latter half, and with some
sellers was one of the best months they
have had since the end of the war.

Prices continue upward and the end is

not yet in sight. One Central Western
manufacture of turret lathes and screw
machines has advanced about 5 per cent.,

its present prices now being about 18

per cent, higher than the peak reached
during the war. Some of the drill manu-
facturers are selling all drills for for-

ward delivery subject to a possible in-

crease of 10 per cent.

Some of the machine-tool dealers are

apprehensive lest high prices tend to in-

jure the machine-tool business seriously.

At present buyers are more concerned
about deliveries than price. The second-

hand tool market is very active, be-

cause of the long deliveries on most
lines of new tools. Large profits have
been made on used tools.

The General Electric Co. continues to

be the most prominent machine-tool
buyer in the East. This company is

buying more or less for all of its plants,

but more particularly for the newly ac-

quired Bridgeport, Conn., plant, and the

Edison Lamp Works Division at Newark,
N.J. It also has inquiries out for the

Pittsfield, Mass., plant. Some buying
has been done for Lynn, Mass.; Erie,

Pa.; and Schenectady, N.Y.
Aside from the General Electric Co.,

the Van Sicklen Speedometer Co., of

Toledo, Ohio, and Newark, N.J., is one
of the most active buyers in this market.
Inquiries have been issued covering 75 to

100 tools, mostly for the new plant at

Newark, but some of the equipment will

go to the Toledo plant. Several men
formerly associated with the Splitdorf

Electrical Co.y Newark, N.J., recently

became interested in the Van Sicklen

Speedometer Co.

Other buyers of the past week include

the Nathan Mfg. Co., New York; the

Otis Elevator Co.. Yonkers, N.Y., and
the Federal Shipbuilding Co., Kearney,
N.J.

The Norton Co., Worcester, Mass.,

which has been represented in New York
and other Eastern territory for many
years by Henry Prentiss & Co., machine
tool dealers. New York, will soon sell its

grinding machines from its own office.

PREMIUMS ARE STILL HOLDING
FOR PROMPT DELIVERIES IN STEEL

Special to CANADIAN MACHINERY.

PITTSBURGH, April 8. — Generally^ speaking, the iron and steel market
has been quiet the past week, even quiet-
er than in the preceding week. Produc-
tion has continued to increase and is now
at a rate not far from what was recent-
ly considered the full capacity, but with
transportation difficulties and a few
minor restrictions to production out of
the way still heavier production is in
prospect.

Soaring Coke PriceB
An exception to the general condition

of there being little in iron and steel by
way of new developments is the activity
in the Connellsville coke market. Gov-
ernment price control had been announc-
ed to terminate at the end of March,

and this gave the trade an opportunity
to arrange transactions for shipment
and invoicing April 1 or later. The
termination of Government price control
ended a number of arrangements that
existed between producers and consum-
ers, whereby during the period coke
would be shipped and invoiced at the
Government price. Also, there were a
few regular contracts for coke which
had been made for the first quarter of
the year only, and these came to an end
at the same time as the price control.
Thus a considerable tonnage of Connells-
ville coke was released for sale in the
open market, while at the same time a
considerable tonnage of consumption be-
came uncovered through the expiration

of these coiicracts or arrangements. The
course of the market in the past few
days indicates that the consumption
needing to be covered was greater than
the production needing to be sold, for the

initial market transactions were at 50
per cent, over the Government price and
then there were sharp advances from
this basis.

The Government price limits on Con-
nellsville coke had been $6 for furnace
coke and $7 for foundry coke, per net ton
at ovens. The initial sales of furnace
coke when the open market began were
at $9, there being a few odd lots of
prompt, a fair sized tonnage for the
month of April and a small monthly ton-

nage for the remaining nine months of

the year. There is a report that a scale

was made for the second quarter also

at $9, but this has not been fully con-
firmed. The market stood at $9 only for

a day or so and then it began to advance
sharply. As furnaces were indisposed

to pay such high prices for any length
of time the trading settled down to April

deliveries only, and successively higher
prices developed, the market at present

being $11 to $12 for furnace and $13 to

$14 for foundry, prompt or April de-

livery. The $12 figure for furnace coke
is not an asking price, but has actually

been done on no inconsiderable tonnage
of coke of good grade.

It is said that certain consumers are

not unwilling to pay coke operators what
is obviously a very fancy price for coke,

as an offset to the coke these consumers
received from them during the control

period, since coke was regarded as worth
more money than the Government limit,

this being proved by the contracts that

had been made prior to the resumption
of control. For the general future, how-
ever, it does not seem, at all probable
that $12 is going to obtain on coke, or

even $9. The blast furnaces are able to

pay the price, so far as that goes, since

they have a large margin on pig iron

they have sold at $40 and higher, but
there is likely to be a good bit of com-
petition in coke when the by-product
ovens are again well supplied with coal.

Part of the demand for Connellsville

coke in the past few months has been
due to the restricted output of the by-

product ovens.
Pig Iron

The jump in the coke market stiffened

the backbone of the merchant furnace-

men, who have been firmer in the matter
of pig iron prices in the past few days.

Generally speaking, however, there does

not seem to be much basis for expecting
higher prices for big iron, while there

may easily be lower prices in the near
future. Present prices are too high for

the steel industry, $40 pig iron being
quite out of line with prices the steel

mills that buy their pig iron are likely

to secure for second half, and it must be
remembered that a considerable propor-

tion of the pig iron made by the mer-
chant furnaces is sold to steel works.

Various odd lots of pig iron are being

offered in the market by holders who are

not producers and who are not ordinarily

engaged in buying and selling pig iron.
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The Planer With the Second-Belt Drive
A smooth, easy reverse—which permits

higher cutting and return speeds yet pro-

longs the life of the entire machine—^that is

the outstanding feature of this distinctive

Whitcomb-Blaisdell Second-Belt Drive.

Our Planer Book gives the details of design

and construction. Write for it.

24 X 24 X 6 one head and 26 x 26 x 8 two
heads in stock.

26 X S2-inch
Whitcomb-
Blaisdell Planer
Widened Pattern

THE A. R. WILLIAMS MACHINERY CO., LIMITED
Halifax, St. John,
Montreal, Winnipeg, Vancouver

64 W. Front Street
TORONTO

Acid Electric

STEEL CASTINGS
Acid Electric Steel Castings show

superior ability to resist wear and

crystallization. They are smooth in

texture, free from Blow Holes, and

machine perfectly. We specialize in

Railroad and Other High Grade

Castings

up to 15 tons, any specification. Elec-

tric Steel Castings COST NO MORE
than ordinary Steel Castings.

Pricua on Application—Prompt Deliveriet

The Thos. Davidson Mfg.
Co., Limited

St..! Fmiiuinr DlTMon, Laehin. Canal

H«m1 Office: 187 Delisl« St. MONTREAL
PdMB Vtetori^ 1W2

P>^

A SIMPLE STEP

to better filing

Use P. H. or Imperial

Files

" They Cut Faster and
Wear Longer"

BE FILE-WISE

IngersollFileCompanyLimited

John Morrow Screw & Nut Co., Limited
Sole Distributors

Ingersoll, Ontario

«WERIiU

INGERSOLLOX
// interested tear out this page and place with letters to be answered
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The market remains quotable fts follows:

Peesemer, $42; basic, $41.50; foundry,

142, f.o.b. valley furnaces, freight to

Pittsburgh being $1.40. •

W. P. Snyder & Company compute

each month the average prices of Bes-

semer and basic iron, by taking all the

sales of valley iron reported in lots of

1,000 tons or over, and striking an aver-

age of the whole tonnage. Their averr

ages as computed for March are $42 for

Bessemer and $41.50 for basic, at val-

ley furnaces, or precisely the figures at

which the market has been genefally

quoted. There had been a contention

that sales had beon made at $43, but this

average, which is semi-official, does not

confirm such claims.

It is only three or four months ago

that the iron and steel trade was full

of talk that the furnaces and mills would

not be able to function well for a long

time, as if the normal condition of the

plants making new output records from
time to time, when they had the orders

to work on, had been permanently lost,

to be succeeded by a condition in which

something or other would always be

wrong. Production of late has not been

justifying such forebodings, but on the

contrary has been at such high levels as

to make it appear probable that the iron

and steel industry will in the near future

not merely produce at what was consider-

ed its capacity, but at greater rates

still, necessitating a revision upwards in

the estimates of capacity. While pig

iron capacity has hitherto be taken to

be 43,000,000 or 40,000,000 tons a year, it

may be that output will prove 5 to 10 per

cent, above that if demand continues

heavy. Steel ingot capacity has been
taken at 49,000,000 or 50,000,000 tons a

year, but may eventually prove to be

about 10 per cent, above that.

Breaking of output records has indeed

begun already, not a few plants or de-

partments having done better last month
than ever before. The most notable

case is that of the National Tube Com-
pany (Steel Corporation) whose output

in March was the best on record, and not

by a small but rather by a large margin.
As this company produces about 4 per

cent, of all the finished steel of the coun-

try, the case is an important one. Thus
far, however, breaking of records has

• been very far from general. April and
May are likely to show much more in

that direction.

Transactions in steel products have
been light all along the line. There is

a small but insistent demand in a few
quarters for prompt lots, and with offer-

ings so limited the premiums for prompt
shipment do not decline very rapidly.

The larger mills, that have a policy now
of selling quarter by quarter, have not
formally opened their books for third

quarter, and seem to have found that

tiieir customers are not anxious for them
to do so, seeing that prices would prob-
ably be $10 or $15 a ton above the

schedule at which the Steel Corporation
continues to sell to regular customers,
and for the later deliveries it has to

offer.

SHORTAGE OF MATERIAL MAKES
IT HARD FOR THE RAILROADS

LONDON, Ont. — A rather striking

illustration of the manner in which
the acute shortage of materials needed
for construction work accentuates the

general condition in the whole district

is shown at the Grand Trunk car shops

here. Under normal conditions between
$500,000 and $600,000 worth of timber,

nails, steel and iron, paints and similar

materials are kept in stock and from
$200,000 to $300,000 worth is used up
every month. Sometimes two carloads

of nails are used in a week in rebuilding

curs.

For some time past the supplies have
been coming in in such small quantities

that it has been impossible to do any-

thing like the usual quota of work. This

means that cars which are badly needed

for transporting coal and all sorts of

merchandise have to lie idle because it

is impossible to get the materials with

which to rebuild them. Orders for some
kinds of nails are as far behind as Oc-

tober. It is impossible to get some lines

of steel and iron goods at all.

It is expected, however, that there will

be a gradual improvement in shipments

of steel and those in charge of the big

shops are looking for a steadily grow-

ing output of steel cars and a correspond-

ing decrease in the number of wooden

cars. The extremely high prices which

have to be paid for the high grades of

wood required for car construction and
the great difficulty in obtaining timber

will mean, they say, that it is only a

question of time before only small quan-

tities of lumber will be used in buildling

cars.

Work will be commenced shortly on

reclamation yards here for the Grand

Trunk. These will cost approximately

$500,000 and it is hoped that by sending

in all the wreckage from the entire dis-

trict that several hundred thousands of

dollars will be saved every year. At
the present time, if a car is smashed
much of the timber in it is burned to

get rid of it. The steel and iron work
goes to junk dealers, many of whom
have been making big profits. Under
the new plan, all timber that can be used

again will be saved. Iron or steel which

cannot again be used for the original

purpose will be made into bolts or bars

or some other parts instead of buying

new ones. Those not in touch with the

situation have no appreciation of the

number of cars which are either partially

cr badly wrecked each month or of the

large sums required to put this rolling

stock again in commission.

CANADIAN STEEL
CAN SELL IN JAPAN

Demand Exists and There is Difficulty

in Supplying Material at Present

Trade and Commerce Department
Bulletin, in a recent issue, says:

Canadian mills should be able to do

considerable business with Japanese im-

porters during the present year. Last

year the market here was overstocked in

a great many lines, owing to the fact

that heavy orders had been placed be-

fore the armistice, the goods not coming
to hand until after the various Allied

Governments had lifted all export em-
bargoes. Then, again, Japanese buyers

held off buying on account of the high

prices, thinking they would decline. As
a result stocks are now very low. The.
building trade was very dull during the

past year, contractors thinking the price

of steel shapes would drop. Men in the

trade now say that there will be a big

demand this year for steel shapes, and

in fact steel of all kinds. Cargo from
the United States has been delayed by
three months owing to the recent strikes

in that country, so that it is expected

supplies will be slow in coming for-

ward. On account of the great demand
of their own markets, Japan cannot

count on receiving supplies from Europe.

There would therefore seem to be a good

market here for Canadian steel during

the coming year. Several inquiries have

recently been received at this office for

12-pound rails, but business cabled to

Canadian mills showed that it was im-

possible to obtain deliveries in the near

future.

DEVELOPMENTS IN
NEW BRUNSWICK

Preparations are being made by the

Canadian Pacific Railway to construct

another traffic bridge across the falls at

St. John. It will be ready for traffic in

1921.

A new factory for the manufacture of

automobile springs is about to be started

by J. E. Arrowsmith.

The Corona Candy Company has lately

enlarged its chocolate manufacturing
premises on Union Street, by the addition

of another storey to its plant.

Plans for a new Baptist Church at
Moncton to cost $100,000 are being pre-

pared by C. L. Archibald, of St. John.

The work on the erection of the two
Fraser lumber mills just above Camp-
bellton has been completed.

A potato flour mill to cost $60,000 is to

be erected at Woodstock.

A sawmill for the manufacture of long
lumber is to be erected at Kennedy Isl-

and, Upper St. John River.

D. W. Clark, manager of the Canadian
B. K. Morton Co. of Montreal, will leave

for England on the 23rd of the month,
in connection with new developments of

the company. He will be away about-

six weeks.



(AnadianMachinery
3t>^:

AN D

Vol. XIII, No. 16.
Manufacturing News

April 15, 1920

The Magnetic Chuck, Its Design and Varied Uses
The Magnetic Chuck, as a Work Holder, Has Proved Its Useful-
ness Beyond Question. The Fundamental Principles of Design,
Together With Varied Uses of This Style Chuck Are Discussed

WHILE magnetic work-holding
chucks have passed the novelty
stage, and have proved their

usefulness and adaptability to varied
classes of work, there is unfortunatdy
still that class of mechanic existent who
looks at you in a sort of a puzzled man-
ner the moment you suggest his using
such a type of chuck. This lack of
knowledge on the part of a few is mucTi
to be regretted, but is existent only be-
cause they have never been enlightened
as to their many uses.

The chief trouble is that they are
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Figare 2.—Neutral pole inserted in the opening of the magnetic circuit on Fig. 1.

somewhat distrustful of its holding
power. They cannot comprehend how
electricity can successfully combat with
the counter force exerted by the grind-

ing wheel or cutting tool as the case
may be. It is only reasonable to believe

that were the uses of this type of chuck
better understood they would increase

in general popularity.

Believing an article along these lines

would interest our readers, we will go
into a discussion of the Simmons Unit
pole magnetic chuck, illustrating the

same by diagrams and photographs. It

is through the courtesy of the Taft-

Pierce Co., Woonsocket, R. I., that we
are able to present this matter, and all

illustrations shown are from actual in-

stallations.

To commence with, it might be well

to consider certain fundamental princi-

ples of magnetic circuits as applied to

chuck construction.
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Flsr-'i-e 1,—Open Magnetic Circuit, being a portion of the circuit snown In view
with a section cut out.

Magnetic Circuit

The quantity of magnetism that is

produced in a given magnetic circuit is

determined by the following factors:

1. Magnetic (or magnetizing) force,

expressed in ampere-turns.

2. Magnetic capacity (or permanence)
which depends upon the material

and the dimensions of the circuit.

Magnetic force in electromagnets fs

produced by electric current passing
through a coil of wire wound around a
portion of the magnetic circuit. Sup-
pose you had a magnetic circuit of one
material throughout, and that you had a
cf)il made up of ten turns, with ten
amperes running through it. This would
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FMfirure 3.—Magnetic Circuits' of a Multiple-Pole Chuck with a Neutral Pole between each adjacent pair.

mean that the ampere turns would be
one hundred. The ampere turns that can
be used in a given magnet are limited
by the space available, and the provisions
that are made for carrying off the heat
produced in the coil.

The magnetic capacity (or perm-
eance) of the magnetic circuit is deter-
mined by the material of the circuit and
its dimensions. If the permeance is de-
signated by the letter P we have the

A
following equation: P = u — . A rep-

L
resents the cross sectional area, and L
the length of the path, u is what is

termed permeability, u is a property of
the material and measures the magnetic
capacity of the material. Iron, general-
ly speaking, has by far the highest per-
meability of all materials. There are a
few others that have an appreciable per-
meability, but even these are far inferior

to iron.

The unit of permeability is the per-
meability of a standard volume of air, so
that the value permeability of any given

8

substance is always expressed in terms
of that of air. The permeability of iron

changes with the amount of magnetism
present in the iron. Beginning with low

list' of maximum permeability values
for several kinds of iron:

From the foregoing it is seen that

the kind of iron used has a vital effect
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densities, it rises to a maximum value

and then decreases approaching 1 (that

of air) as the metal becomes saturated
with magnetism. Following is given a
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upon the efficiency and holding power
of a magnetic chuck, not only because of

the variation in maximum permeability,

but also on account of the value of mag-
netic density in lines per square inch

at which the maximum permeability oc-

curs.

The effect of the change in perme-
ability vrith magnetic density causes

what is known as Saturation.

When we open any magnetic circuit

the lines of magnetism must jump the

gap through the air. This magnetism
will take the path of least resistance,

and since the distance decreases with

the cross-sectional area of the path, and
increases with the length, the magnetism
will spread considerably around the open-

ing as shown in Figs. 1 and 2. This

spreading is termed leakage, and the

greater the gap and the magnetic force

available, the greater the leakage, as

shown by comparison between the two
figures.
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The quantity of magnetism
flux is expressed thus:
= (FP), in lines 2

FlK. 6.—Diagram showing path of magnetism
that can be shunted around neutral-pole and

single-pole dhuck.

where * is the total magnetism, or flux

in lines, F is the magnetic force (called

a magnetomotive force) and P is the

permeance of the circuit.

The former equation given shows the

method of calculating P for a given cir-

cuit of uniform section and material
throughout. When the section of the

circuit and the material varies, it is

usual to assume various values of flux

density, B, measured in lines per square
inch, and determine from a saturation

curve of the material the magneto-
motive force in ampere-turns required

to establish that flux in each portion of

the circuit. Adding these magneto-
motive forces together for each value of

flux it is possible to plot a saturation

curve of the whole circuit and with this

coils can be read directly from the chart.

-A

If the flux is known, the pull then be-

comes simply a matter of area of con-

tact between the piece and the pole faces

of the magnet. Careful scientific tests

have shown that the pull under such
conditions is expressed thus:

1 *
P= *= 0.398

—

8'A A

wherein * is the magnetism (flux) in

lines, and A the area of cross-section

between the poles and the piece in square
inches.

With these few principles in mind it

is now possible to make an interesting

comparison of several fundamental types

of magnetic chuck structures, bringing

out some of the principal advantages
and disadvantages of different types of

construction.

Basic Magnetic Chucks
In Fig. 3 we show the general design

of a multiple-pole type chuck employing

N N
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SECTION B-B

Fig. 7.—Magnetic Circuit* of Single-pole Chuck. The slots may run either across or lengthwise of the chuck.

To minimize leakage the air gap
must be decreased in length and cross-

section to a minimum and the iron must
be worked below the saturation point.

The dimensions and proportions of the

magnetic circuit should also be so chosen
as to make the path of least magnetic
resistance (called reluctance) definite

and coincident as nearly as possible

with that considered theoretically de-

sirable.

The pull exerted by a magnet upon a
piece of iron included in its magnetic
circuit depends upon two main factors,

namely:
1.—The quantity of magnetism or

flux that passes between the poles

and the piece.

2.—The area of the piece in contact

with the pole faces.
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a magnetic circuit similar to that in

Figr. 2. It is made up of a series of pole

pairs formed integral with the body of

the chuck on one end, each pole being

sition by filling the space between them
and the grid proper with a suitable non-
magnetic metal.

The purpose of using a grid with bars

placing a piece of magnetic material in

the gap of the circuit shown in Fig. 1

has reduced the leakage of flux to a
comparatively small area by reducing

^\\^^^^^^^

1
i

SECTION A-A

SECTION B-B
Figr. 9.—^Masrnetic circuit of Simmons Unit-Pole Magnetic Chuck.

equipped with a coil so wound and con-

nected as to give alternate north and
south poles.

between the adjacent poles is to secure

an even and uniform spacing of pole

faces. The effect of this method of con-

the air gaps. However, in Fig. 4 we see
that placing the work, B, over the two
adjacent gaps does not lead all the mag-

no. 10.—Complete disassembled view o£ 8 x 10 T-slot Simmons Unit-Pole Magnetic Chucli.

The face plate of this chuck is made
up of a grid casting, the openings in the
grid providing proper space for pole
pieces, the pole pieces being held in po-

struction is to reduce leakage when there
is no work on the chuck and to increase
leakage when there is work on the chuck.
Referring to Figs. 1 and 2 we see that

netism through the work, but an appre-

ciable portion of it passes through the

intermediate piece, a.

(Tc be continued)
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Measuring the Temperature of Molten Steel
A Paper Read Before the American Foundrymen's Association on
the Comparison of the Different Methods Existent. The Pyro-

meter, Rod Test and Other Methods Are Discussed

A LARGE number of trials and ex-
periments have been carried out
by steel makers, along with the

very commendable support of the makers
of pyrometers, to try and put the meas-
urement of molten steel upon a scientific
and fairly reliable basis. Most of the
practical investigators have known all

along that the measurement of actual
temperatures, to any degree of accu-
racy, is at present too much to aim for,
and have contented themselves with the
effort of finding some indication, such as
a reading on an instrument, which tells

them when the steel is at the best tem-
perature to produce either a certain type
of casting or a first-class ingot with the
particular composition of steel they are
handling, and that each time this read-
ing is obtained the steel is at its best
pouring temperature. In other words,
comparative tests have been their chief
aim.

Use of Pyrometers

Of the scientific instrument methods,
we may consider thermo-couples, radia-

tion pyrometers, and optical pyrometers.
The thermo-couple for temperatures of
heat treatment has proved valuable. In
the measurement of molten steel, how-
ever, only the rare metal couples can be
considered, and even these do not with-
stand the very severe conditions of a
bath of molten steel. Protective tubes,

such as quartz tubes, have been tried,

but have certain disadvantages. The
mechanical strength of a long tube at

the high temperature is inadequate; the

chemical reaction of the slag, in the case

of basic operation, is undesirable; and
the varying thickness of the coating of

slag to the tube, as it is pushed through
the slag, causes a varying lag of tem-
perature from the steel to the couple.

The radiation pyrometers, of which the

Thwing or the Foster type of fixed focus

pyrometer appear to be most satisfac-

toiy, require no fceussin}?, and the

method of handling them is simple. Both
of these instruments also have an at-

tachment for taking care of the change
in black body conditions from true black

body conditions when steel is poured
from a furnace or from a ladle. The
accuracies of these attachments are not

so important, as they are the same for

each heat, as long as the steel is in a
completely molten state. The first ob-

vious objection is that, owing to the

slag covering in the furnace, and the

difficulty and objection of maintaining

an uncovered patch, the temperature

cannot be read until the steel is being

poured into the ladle. While this only

allows for correction of temperature in

one direction, it still has several valuable

By F. W. BROOKS

advantages. If the temperature of the
steel is too low, preference can be given
to the heavy castings of large section,
and the pouring operation carried
out as rapidly as possible. If the tem-
perature is on the high side, the steel

can be left in the ladle, or preference
given to all the small castings requiring
a relatively higher temperature; but
perhaps the greatest value is a check
and guidance for the melter and the
foundry superintendent on the now
existing more or less crude practical

methods to be explained lator. In the

open-hearth furnace, when consecutive
heats are being run to the same analysis
and same conditions, a certain difference

of temperature between the steel and the

slag may be assumed; but this is not
very reliable.

The principal "objection, however, in

the use of radiation pyrometers is the

difficulty of always being able to focus

through a clear atmosphere and onto a

clean stream of steel. In actual prac-

Heat No. 7 Heat No. 23.

Mold Degrees Des:rees Mold Degrees Degrees

Cent. Fahr. Cent. Fahr
1 1510 2750 1 1530 2790
2 1560 2S40 2 1540 2800
3 1515 2760 3 1210 2210
4 1740 3170 4 1560 2840
6 1530 2790 5 1490 2710
6 16S0 2870

It is obvious that the readings on the

fourth mold of heat, No. 7, and the third

of heat, No. 23, were decidedly off, al-

though every care was taken on both

these heats to get uniform conditions,

and the error is undoubtedly due to in-

candescent gases and smoky atmosphere.

Results, both better and worse, were
obtained, and these are given as typical

when every care was taken.

Practically the same limitations are

noticed with optical pyrometers as with

the fixed focus radiation type, the added

disadvantage being that with every type

of optical instrument there is more of

the personal element brought in by the

matching of intensities or the matching
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tice, it is found that smoky atmospheres
and incandescent gases are constantly

interfering, while in many furnaces the

slag comes out of the teeming spout

along with the steel, and it is very diffi-

cult to know which of the readings re-

corded represent true conditions, or the

same conditions as on the previous heat.

There is also a tendency on the part of

the observer to record the highest read-

ing on the instrument, and interference

of a small amount of incandescent gas

can escape notice. The following read-

ings are typical of many tests made of

a stream of steel leaving the nozzle of

a ladle when pouring castings of easy

section of about 30 to 100 pounds in

weight and 0.25 to 0.3-5 per cent, carbon,

by the same instrument and the same
observer, the resulting castings being of

first-class quality.

of colors. On the other hand, they are

not so liable to damage by the too close

proximity to the molten metal, as an ob-

server has less fear of sticking a long
tube up to the stream than of bringing

his face too near.

Of the practical methods known, the

film, rod and pouring tests are in con-

stant use at various electric furnace
plants, and they are all depending upon
uniform conditions existing when each
test is made. The use of the film test

originated from the crucible steel prac-

tice, it being the best practice in making
tool steels to first close all the melting

shop doors; then to pull the pots after

the required stewing and remove the lid

and slag; make any additions and then
carefully watch the bright surface of the

steel for the first sign of an oxide film

forming, this being the sign to commence
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pouring operations. In the absence of
drafts, this served as a fairly reliable

temperature indicator, as the crucibles
and the mass of steel were usually the
same, while the varying composition of

the steel could be allowed for by pour-
ing as soon as the first speck appeared,
or so many seconds later. In electric

furnace practice, this consists of using a
steel spoon of uniform capacity, dried

out thoroughly over the bath, and giving
this a total covering of slag in the fur-

nace. A sample of s.teel should then be
taken, which fairly represents the whole
bath, remembering that when a door has
been left open for some time the steel

near the door has become chilled, and
with steel made in an electric furnace
where all the heat is applied at the top
only, the temperature of the steel

directly under the slag is higher than
the temperature of the steel near the
bottom. Where this is the ease, the bath
must be thoroughly rabbled before any
sample is withdrawn, and even then the
sample should be taken at a place equi-
distant between the electrodes and half
way down the bath, so as to arrive at
an average temperature. The measure-
ment of the temperature is then indi-

cated by the length of time it takes for

an oxide film to completely cover the
sample after the sample is taken from
the bath. This method is also influenced
by the composition and physical condi-
tion of the bath, as for molten steels of
the same temperature this time varies,
principally with the carbon contents, the
silicon contents, other alloy contents and
the state of deoxidization. Therefore,
final comparisons must only be made be-
tween steels of approximately the same
composition and when the furnace is

ready to pour. Care must be taken to
keep the sample away from drafts and
to have about the same amount of steel

in the spoon each time. To show the
range of this test it has been noted that
first-class high-speed steel ingots of a
composition approximating carbon, 0.65;

tungsten, 17.5; chromium, 3.75, and van-
adium, 1 per cent., were produced when
the film (with a later characteristic

wrinkling of the surface) was formed
directly the sample spoon came through
the door, while good castings of about
0.25 carbon and weighing from 30 to 200
pounds were produced when the film
took 60 seconds to form after the fur-
nace door.

Factors Affecting Use of Rod Test

The rod test has been used for many
years as a rough indication of the tem-
perature of many molten metals. The
first publication noted by the author of
this test being made a standard practice

under uniform conditions was from a
large Italian steel works. This test re-

quires the use of rods of steel of both
uniform diameter and fairly uniform
composition, and consist of plunging the
rod into the bath of steel and gently
moving it through the bath for a uniform
length of time. If the steel is cold there

is a deposit of the bath on the rod, if the

steel is hot the bath melts away or bites

into some of the rod, with all interme-
diate conditions indicating varying tem-
peratures. The skin of the bar, it will

be noted, has an effect on this test; a
newly rolled bar with a bright scaly sur-

face tends to show a colder bath than is

actually the case. The bar before being
plunged into the bath should (fee of uni-

form temperature and in some steel

works this is taken care of by bending
about 12 inches or more of the end of

the bar at right angles; holding the bar
with the bend in a horizontal plane over

the bath until it shows the first sign of

sagging and then turning the end of the

bar into the bath. This test again de-

pends on the physical condition and the

composition of the bath. This test is also

very useful for testing the difference in

temperature between the top of the bath
and the bottom of the bath and is one
of the best indications of the value in

electric furnaces of the bottom heating

type.

Temperature is Indicated by Fluidity of

Metal

The pouring test consists of using a

spherical spoon of above 5 inches diame-
ter and carefully slagging up this spoon
over the bath. Dip the spoon quickly

into the metal so as to get a sample of

the steel from about the centre of the

bath. Withdraw the sample and care-

fully pour out the steel over the lip of

the spoon at a slow, even rate. The
temperature of the steel is noted by its

fluidity, and by the amount of steel skull

that is left on the spoon. This test is

the one most commonly used in steel

foundries. It is simple and the very na-

ture of the test gives confidence to the

man who is responsible for pouring the

heat. If he sees every drop of the steel

pouring nicely over the lip he feels that

in pouring from the ladle itself the cast-

ings of small section will fill up and
there will be no skulls left in the ladle.

This test is subject to the spoon being
properly slagged up, the rate of pouring
the sample, and absence of drafts.

For all these practical methods too

much emphasis cannot be placed upon
the fact that they are all comparative
tests only, and that they depend entirely

upon uniform conditions, and attention

to details. In all cases at least two of

these methods should be employed. They
do not, of course, indicate to the melter

the temperature of the steel in degrees.

Cent, or Fahr., but they do give him a

very good indication of the degrees of

temperature that the steel is either

above or below the temperatures which
will give him the best results for the

composition of the steel he is handling,

for the weight and for the type of cast-

ing he is making. In making steel cast-

ings it is important that the foundry
foreman or superintendent be present

when the final temperature tests are be-

ing made. He is in a much better posi-

tion to know how hot the steel must be

to suit the castings on the floor. To tell

the melter that the castings are averag-

ing 30 pounds and then to leave the de-

cision regarding the temperature up to

him, is not sufficient.

The question most frequently asked

while trying out the above tests was:
"How accurately can you measure the
temperature of the steel and what tem-
perature should the steel be when it

leaves the furnace to give the best re-

sults?" The first part of the questions

refers to the use of the pyrometers. On
steel works, where the best conditions

for the pyrometer can be obtained, there

is still the limitations of the pyrometers
themselves. As already explained, only

the optical and the radiation type offer

a good field for these high temperatures

and conditions, and there is little doubt

that an error of plus and minus 50 de-

grees Fahr. in the instrument itself is all

that we can ever expect. To an investi-

gator first starting in with a new in-

strument he has just bought, this may
not sound very encouraging, as he natur-

ally feels that if the steel proves to be

50 to 100 degrees Fahr. less than what
he is aiming for he will spoil some of his

castings. The other limitatiorif, of focus-

ing and atmosphere have already been

described and values given.

Probably the best reply to the second

part of the question is that the tempera-

ture in question is that at which the

particular steel begins to solidify, plus

the loss of temperature from when the

reading is taken to when the steel gets

to the farthest end of the thinnest sec-

tion in the casting. A further query to

this second part of the question invari-

ably was: "But how are we to know
what these two values are?" The first

value depends on the composition of the

steel, the carbon contents being the prin-

cipal factor. This can be obtained by-

reference to a standard carbon-iron

curve, such as shown in the accompany-

ing illustration. For a steel containing

0.25 per cent, carbon, trace the line A B
till i*- intersects at C, c-ivin? a value on

this curve of 1492 degrees Cent. (2720

degrees Fahr.); for a steel containing

0.65 per cent, carbon, trace the line D E
till it intersects at F, giving a value

1476 degrees Cent. (2690 degrees Fahr.),

and so on. For other elements in the

steel commonly used in castings the

variation is not of importance and does

not compare with the many other

sources of error that crop up in reading

the temperatures of molten steel in a

foundry. The second value depends upon

such variables as the heat if the ladle,

the thickness of ladle lining, time of

reading to pouring, whether molds are

of dry or green sand, and thickness and

lengths of the thinnest sections. All of

these factors depend very much upon

local conditions, and it is regarding this

problem that constant consultation be-

tween the man responsible for the steel

in furnace and the man responsible for

making up the molds is so valuable.

Final results are only obtained by the

constant comparison of the quality of

the final castings with the results ob-

tained by their methods of reading the

temperatures of the steel.



April 15, 1920 87S

Designing Foot Levers for Brake Wheels
This Chart Should be Especially Valuable to Designers Having
Any Occasion to Use Foot Levers. The Author Assures Us That

These Sizes Can be Depended Upon
By JOHN S. WATTS

THE chart which accompanies this

article will be useful in design-
ing foot levers for brake wheels

on hoists and other machines, and the
dimensions given therein may be used
with every assurance that levers made to

these sizes will withstand the roughest
of treatment without appearing at all

clumsy or too heavy.
In calculating the length of lever re-

quired, it is necessary to decide the push
which can be given by the foot of the
operator on the end of the lever, and this

chart gives the choice of two amounts,
namely, thirty pounds and sixty pounds.
A push having the weight of

thirty pounds, should be used when the

lever is to be operated frequently with
the full load on, and sixty pounds may
be taken when the full load is to be taken
only occasionally, and the operator has
not too many other levers to operate.

To use the chart, having the moment
in pounds that is required, follow
along the horizontal line on the chart

for that moment under the push (30

pounds or 60 pounds) decided upon, and
we get the width of boss, diam. of shaft,

section of arm and length of lever re-

quired. The section of the lever at the

foot end is common to all as the strain

at that point is the same for all levers.

Two shapes are shown for the foot end
of the lever; one is suitable for those

cases where the operator stands to one

side of the lever and the other for when
he stands at the ends of the lever. Both
styles are simple to make and will afford

a good foothold, with no danger of the

operator's foot slipping off the lever. In

actual use it will be found that there is

sufficient surface provided to enable the

operator to put his whole weight on the

lever without discomfort. If desired the

surface where the foot rests may be

scored to provide a surer grip, but this

is not really necessary except where the

lever may get coated with grease ol- ice.

In order that the chart may be used

with intelligent confidence, the basis

from which the various dimensions ars

calculated and the stresses used are

given below.

No matter what push may be sufficient

to give the required moment on the lever

provision must be made to take care of

the very probable eventuality, that at

some time or other some operator will

put his whole weight on the lever, and
even jump upon it, thus throwing a

weifht of sav two hundred pounds on

the level suddenly.
F'or this reason two hundred roundl

has been taken as the load in making up
the chart so far as the strensrth required

in the lever is concerned, disregarding

entirelv the thirtv and sixtv rounds used

in calculatinc the momeiits for the var-

ious lengths.

On account of the shocks to which the
lever is sure to be subjected, the stress
throughout is limited to 6,600 pounds per
square inch.

The moment of the lever, as given in
the chart, is of course the length of the
lever in inches, multiplied by the push,
as noted at the top of the column, name-
ly, thirty or sixty pounds.
The width and thickness of the lever

at the boss end W x H, is that section

required to carry 200 pounds on the end
of the lever, with a stress of G,600 pounds
per square inch, calculated as a canti-

lever with a concentrated load at the

end.

The thickness of the lever, H, is in all

cases one-quarter of the width, as this

gives a section which will resist buckling

sideways and still not be excessively

heavy for the strength required.

For ease of manufacture the diameter

. h/'xH

of the boss is shown as being equal to

the width of the lever arm, W. How-
ever, cases will arise when the diameter
of the shaft will need to be increased

above that shown by the chart to take

care of other stresses induced in the

shaft at another point. In such cases,

so long as the diameter of the boss is not

less than one-half inch larger than the

diameter of the shaft, the strength

through the boss will be equal to that at

other points.

It is not essential that the boss b«!

central with the lever arm, as shown, and
the shape of the boss that is half cir-

cular and half square, is made that way,
only for reasons of economy of labor in

manufacturing.
The diameters of the shafts given by

the chart are the diameters necessary to

curry the twisting moment, due to a

load of 200 pounds on the end of the
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^2î.

^

35eD- -Jffw-

3fn - Sovo-

2S(w -Smh

--3800-

(800-^600
-1700- -3^00-

-I60O--32OO-

iSOIh -3(M-
-/'Mo—eaco-
-/30ff--26oo-

^eoo--i4o<^

-3oo--l8P<y-
-800- -t6O0-
.700- -/faa-
-600- -/iffff-

S'oo- -/ot/p-
- ^OO-\-ff0O-

3CD
-loo
-100

--^00-
--^OO-

eoo-\

rr WILL PAY YOU TO STUDY THIS CHART CAREFULLY.



376

lever, with a stress of 6,600 pounds, and
is determined from the formulae:

X

Twisting moment ==— fd^
16

The width of the boss B is that found
by assuming the width of the keyway to

be one-quarter of the diameter of the

shaft and making the length B, which is

also the length of the key, such that the

shearing stress on the key will not ex-

ceed 6,600 pounds per square inch. The
load being that due to 200 pounds on the

end of the lever.

The simplest way to arrive at the

length of key required is to take the

strength of the shaft as the basis, which

is

Torsional strength of shaft in inch

CANADIAN MACHINERY
.-.Shearing strain on key equals

fd'
16

-f d^

pounds fd'.

16

The shearing strain on t?ie key will

be this torsional strength divided by the

d

lever arm of the key, which is —

.

The shearing strength of the key
equals

d

BX-Xf
4

Therefore for equal strength of key
and shaft at equal stresses

d T

jPj
— -=jX — Xa
4 8

.•.B=-Xd
2

= 1.5708 d

Or, the length of the key rhould equal

half the circumference of the shaft when
the key is to develop the full strength

of the shaft.
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ENGINEERING SECTION'S SPRING
CONFERENCE

The first spring meeting of the En-

gineering section. National Safety Coun-

cil, is to bo held in the Engineering So-

cieties' Building, New York, April 27th.

The relation between safety and en-

gineering and the engineer's place in the

modern industrial world will constitute

the motif of the entire program. C. P.

Tolman, chairman. Manufacturing Com-

mittee, National Lead Co., and chairman

of the Engineering Section, will preside.

The detail program follows:

Morning Session

10 a. m.—The Relation of Safety to

Engineering Efficiency—L. A. DeBlois,

manager. Safety Section, E. I. du Pont
de Nemours & Co., Wilmington, Del.

Discussion opened by F. P. Sinn, as-

sistant to the vice-president, New Jersey
Zinc Company, New York City.

Safety Instruction in Engineering Col-

leges, "The University of Illinois Plan"
—Paper by Bruce W. Benedict, manager
of Shop Laboratories, University of Il-

linois.'

How to Interest Student Engineers in

Safety—Professor G. S. Blessing, De-
partment of Engineering, Swarthmore
College, Swarthmore, Pa.

Afternoon Session

2 p. m.— General subject: Safety
Standards.

The Movement for Uniform Safety.

Standards and the Engineering Sec-

tion's Part—David S. Beyer, vice-presi-

dent and chief engineer. Liberty Mutual
Insurance Co., Boston, Mass.

Round-Table Discussion of:

Proposed Standards for Guarding of

Belts, Gears, and Other Power Transmis-
sion.

Statement of problem and opening of

discussion by Thomas Stanion, manager
of Safety and Sanitation Departments,
Aluminum Manufacturers, Inc., Cleve-

land, Ohio.

Evening Dinner

Subject: The Engineer's Place in the

Modern Industrial World.

David Van Schaack. Lew R. Palmer.
H. W. Forster.

It is expected that there will be a

very heavy demand for places at the

evening dinner, which will be served in

the Hotel Commodore at 7 p. m. at $4 a

plate. It is essential that the officers

of the section be informed of the num-
ber of places to be reserved. All who
plan to be present at this dinner are re-

quested to send their reservations to the

headquarters of the National Safety

Council at Chicago before April 23.

VIEW OF LEVERS WITH ALL NECESSARY DATA.

The Betts Machine Company of Ro-

chester, N.Y., ^re now building an all-

geared head to be placed on their heavy-

duty engine lathes. The construction is

designed for belt or motor drive.
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Steel Castings by Electric Furnace Process
The Fundamental Principle of the Electric Furnace, Together '

With Other Data, is Given, The Methods Adopted by One Firm
in Turning Out Steel Castings by Electric Process is Also Described

By J. H. Moore

THE electric furnace as a means
of melting scrap, while familiar to
many, still remains a mystery to

others, so that, before entering on the
d«scription of the plant of the Canada
Electric Castings, Ltd., of Orillia, Can-
ada, we will proceed to a brief talk on
electric furnaces themselves.

The electric furnace is a metallurgical
instrument in which any desiired tem-
perature up to the point of fusing of
the best refractories obtainable can be
attained and perfectly controlled. At
these high temperatures chemical re-

actions take place more rapidly than in

other processes, and the most refractory
metals and alloys can be reduced to
fluidity. The flexibility of the electric

furnace also gives it a great advantage,
and the superior quality of the product
obtained is very marked.

Scrap containing valuable alloying
metals, such as nickel, tungsten, chrom-
ium, vanadium, etc., can be melted with-
out loss of these elements. Steel swarf
and rscrap, cast iron borings, etc., can
readily be used in the electric furnace.
The charge can be made up entirely of
scrap and turnings. No expensive raw
materials are necessary, with the excep-
tion that alloying metals can be added,
if desired.

The steel from the furnace is finished

off under a reducing atmosphere of car-
bon monoxide and a slag, out of which
metallic oxides have be«n reduced. The
steel is, therefore, free from gases and
blow-holes when oast.

Generally speaking, an electric arc

furnace for steel making consists of a
steel tank, lined inside with cer-
tain refractory materials, and fitted

with loading doors, and a tilting ar-
rangement for pouring. Carbon or
graphite electrodes of a suitable size

are inserted through the roof of fur-
nace, or, in some cases, the walls, and
may be regulated either by hand or
automatic control. Usually, both hand
and automatic controls are used.

A high tension supply is brought into

a transformer house adjoining the fur-

nace and the power is brought down to

a low pressure current for the operating
of furnace.

The method by which the heat is in-

troduced into the steel bath varies, and
is dependent on the type of furnace.
Each maker has his own particular

method, so that, for our purpose, we
will only describe the method employed
by the firm whose plant we intend dis-

cussing. Before speaking of this, how-
ever, let us delve a little further into

other points of interest in the electric

steel casting process.

By the use of the electric furnace,

steel of any composition made by other
processes can be duplicated; but, in ad-
dition to this, steel which would be im-
possible by older methods is now obtain-

able. It is, no doubt, a well-known fact

that this system has become an economi-
cal means of producing suitable electric

steel castings. The electric furnace is

a very rapid, accurate and clean method
for producing any grade of steel. In
any steel foundry, speed is specially im-
portant, for, with the heats coming so

rapidly one after the other, a smaller

furnace can be used than otherwise pos-

sible. This feature enables a foundry
to produce their required tonnage with
less floor space, equipment and a smaller

set up of moulds. The steel can also be
poured off more rapidly, so that there is

less loss by miss-run and cold shut
castings, in this way still further in-

creasing the foundry's production^

It is also practical to superheat the

steel to any degree desirable, without

any hit or miss rule, so that small thin

castings are commercially iwssible.

In the ordinary steel foundry making
medium and light weight castings, the

Company have found the 1%-ton size

ideal for their purpose, and to give

readers an idea of the interior construc-

tion of this portion of the furnace we
show the accompanying sketch.

The furnace was designed and built

by themiselves, and is what is known as

a 1%-ton electric two-phase neutral

bottom basic type. The two electrodes,

going through the roof are 6-inch Ache-
son graphite electrodes. The regular

brickwork is of silica above the slag

line, and magrnesits is the basic lining

used below. It will be noted that six

steel rails form the bottom of the

furnace, and that the neutral connection
is attached to these rails. Carbon paste

is rammed between the rails to a depth
of 4% inches. Next comes a further

layer of carbon paste 3% inches thick,

after which a backing of silica brick

arranged in the form shown was built

*up.

Into this form the magnesite and
pitch was rammed. The magnesite was
heated to about 100 degrees Centigrade,

and the pitch, in molten state, was thor-

oughly mixed with the magnesite. The

rCarbon 7asf<2

A SECTION THROUGH THE FURNACE.

most favored size of furnace has a

nominal capacity of 1% tons per heat.

In some cases, a 3-ton is used, but for

average work, a 1%-ton will be found
to be sufficient.

The Plant Itself

The Canada Electric Steel Castings

magnesite lining comes level with the
pouring lip, as shown, and a magnesite
wall is also built ap slightly above the
slag line. This wall is made 12 inches.

The other details will be self-apparent
from the sketch.

The electrodes are controlled by 1%
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h.p. shunt wound motors both automatic

and hand controls being used. A graphic

record is taken of the furnace at all

hours.

The current enters the transformer

house at 2^00 volts, and is brought

and uses about 1,300 k.w.h. per ton of

liquid metal, starting with cold scrap.

The rate of heats vary, of course, on

conditions and requirements.

The benefit of the furnace shown in

the illustration is that it can be used

for both desulphurizing and dephosphor-

izing, being a neutral basic bottom fur-

nace.

With the electric furnace, steel cast-

ings of medium and light weight are

made in the green sand moulds faced

with silica sand, and gated very much
like iron foundry practice. It is neces-

sary, however, with any steel casting,

to add sink heads, or feeders, to take

care of the extra shrinkage. Apart
from these few differences, the .process

of preparing the mould is similar to the

iron foundry.

The concern we speak of handles all

styles of steel castings. The writer saw
in preparation parts for different types

of machines, and the range of work pos-

sible is so varied as to practically defy

classification. Enough to say that any
castings which should be made of steel

is what this firm caters to. Cylinder

heads for gasoline engines, agricultural

parts, miscellaneous machine parts, etc.,

etc., readily lend themselves to the use

of steel in casting.

One job in particular that claimed the

writer's attention was that of casting

what is known as the Foley tractor

wheel, for use on all styles of trucks.

This wheel is somewhat of the same
shape as any tractor wheel, and has

the regular shaped treads, or grips, to

add the traction. It fastens on the regu-

lar wheel of the truck, but is so ar-

ranged that when the truck is running
on normally bard ground the tractor

wheel is clear of the ground, and only

the tire is in running contact. Immedi-
ately the ground softens and the tired

wheel sinks in the ground the tractor

wheel takes over the work. Around this

wheel is also placed a Chain of the usual

style adopted.

This tractor wheel, as can be under-
stood, is made in different sizes, and
its construction is such that it is es-

pecially difficult to mould. By the ordin-

ary method of casting, it is questionable

if as good a product could be obtained

as by the electric furnace process. The
strength of these wheels is the main
consideration, so that the analysis of

the metal must be perfect. This is

where the electric furnace shines, for

control of the metal is easily obtained

by the electric process. It might be
well to add that this firm takes a care-

ful analysis of all metals produced, in

order that they can be sure that only
first-class material leaves their plant.

In discussing the future of the electric

steel casting business with Mr. Lamble,
the manager of this concern, we asked

his opinion on the outlook for steel cast-

ings by the electric furnace process.

"If I say that we hope to enlarge our
prescent premises in the near future, will

that give you any idea of our viewpoint
of the advancement of this field?" he re-

plied. And we admitted that the reply
answered our question admirably. When
a firm starts enlarging its premises,
they must have not only faith in, but
definite knowledge of the future, of the
steel casting business.

THE CANADIAN FAIRBANKS-
MORSE CO., LTD., ENTERTAIN

The Ontario section of the American

Society of Mechanical Engineers, to-

gether with various friends, were the

guests of the Canadian Fairbanks-Morse

Co., Ltd., at their plant on Bloor Street

West, Toronto, Thursday, April 8.

The programme really consisted of
three parts, the first being a trip through
the various manufacturing departments
of the concern. About 60 availed them-
selves of this opportunity, and special
guides explained the various operations
being performed throughout the plant.
The work on the marine engines, and the
type Z farm engines, occupied chief place
in the limelight. CANADIAN MA-
CHINERY saw so many real features of
worth in this plant, that arrangements
were made to present through our
columns for readers' benefit some of the
best of the machines, fixtures, etc.

After completing the tour of machine
shop, foundry, pattern room, etc., the
guests were brought up to the place they
had really scented from afar, namely, the
dining room.

This portion of the plant is a com-
prratively new departure, and will, after
final completion, be one of the finest
cafeterias, reading room, auditorium and
club rooms combined, in any plant in the
city. This club is going to be one of
the big reasons why the Canadian Fair-
banks-Morse employees will be one large
harmonious crowd.
Dinner was served to about 100 hungry

men, the additional 40 having arrived
after work was through for the day.
These extra roast beef assimilators were
mostly foremen and executives through-
out the plant.

The auditorium was next invaded,
abont 150 or more being present.

It was at this point that music reigned
supreme, Mr. Musgrave and Mr. Harold
Lloyd started a songfest, and songfest
it was. Jolly song sheets with fifty-onp
choruses were issued, and just about this

point the rocf of the building raised at
least on inch. Mr. Lloyd also rendered
some polos, which wete very acceptable.

Mr. Watkins, superintendent of the
C. F. M., introduced Mr. B. P. Graves,
designer of milling m.-'.chines with the
Brown and Sharpe Manufacturinp- Co..

Providencf. R.I., whom he stated was
here to give an illustrated lecture on
"Milling machine practice and design."
For the next hour and a half Mr.

Graves talked milling machines in every
shape and form. He discussed in detail

the new taper nose spindle being equip-

ped on the latest Brown and Sharpe
machines, and explained in full why this

style nose had been adopted. Various
slides of very interesting nature were
shown illustrating the different mechan-
isms in detail. The various type ma-
chinos were taken up in sequence, and all

the functions of the various levers were
explained.

After the subject of the machines
themselves had been thoroughly explain-

ed the question of proper cutters was
gone into. Various slides made this sul)-

ject very clear, and as Mr. Graves re-

marked, "Next to the machine itself the

cutters are second in importance." The
new type of coarse tooth cutter, as

made by the Brown and Sharpe firm,

was discussed and explained very thor-

oughly.

The third portion of the lecture was
devoted to the use of proper milling fix-

tures. Numerous fixtures were shown
in actual operation, and production

figures were stated on other slides, illus-

trating clearly both the nature of the
work and the possibilities of milling as

a manufacturing operation.

If one were to attempt to pick out the

most outstanding feature of the complete
lecture, we believe the laurels would go
to the new No. 21 automatic milling ma-
chine, which is being marketed by the

Brown and Sharpe concern. This ma-
chine is entirely automatic in action and
the production figures are both surpris-

ing and encouraging.

At a later date we hope not only to

describe this new machine but to illus-

trate by photographs the various points

of interest in its design. We also intend

to present some of the fixtures which
were shown at the lecture, so that read-

ers have a treat in store for them.

Directly after the lecture everyone
present was invited to fire questions at

Mr. Graves, and they certainly took full

advantage of the opportunity. The ques-

tions were, however, answered very
promptly and satisfactorily.

To say the entire evening's entertain-

ment was enjoyable is hardly strong

enough. To cur mind it was an evening

long to be remembered by all taking

part. It is very seldom so much real en-

joyment and education can be assimilat-

ed in one evening.

PECULIAR ADVERTISING ERROR
In our April 8 issue, on page 11, there

appeared an advertisement of the British

Smelting and Refining Co., Ltd., that

was an example of how easy it is to

make a mistake.

This advertisement was never intended
for CANADIAN MACHINERY, but for

"Printer and Publisher." In some man-
ner, however, it crept its way into our
columns. Of course anyone reading the

advertisement would at once notice the

fact that it was not suitable for our

paper, and therefore not sanctioned by
the concern whose product it was adver-

tising.
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An Interesting Railway Ballast Cleaner

A MECHANICAL railway ballast

cleaner, that eliminates the labor

of from four to five men, has been

developed by the Link-Belt Company.
The machine is known as the Pratt

ballast cleaner.

The device is operated by a small

gasoline engine, mounted upon a steel

frame. A bucket elevator takes up the

ballast, elevates it to a shaking screen,

through which the dirt passes to a tray

l)eneath to be shovelled off by hand, and
the cleaned "ballast is automatically de-

posited in the "ditch" again.

In the early models of this machine,

ome of- which is in operation on the main
line of the Pennsylvania Railroad be-

tween Philadelphia and New York, it is

moved forward by means of a hand
ratchet at the rear. In later designs,

Tiow being developed, this ratchet will

T>e harnessed to the engine, and the de-

vice will go forward under its own
power.

One of these ballast cleaners, with five

men, one of whom acts as a watchman
on main line tracks, is said to do the

the work of ten men who formerly

cleaned railway ballast entirely by hand.

The early machines have been able to

maintain a speed of one standard rail

length of thirty-three feet every forty-

five minutes. One energetic laborer,

working ten hours, would require a whole
day to cover the same distance. More
efficient performance for the mechanical
cleaner has been established. It is being
tried out on the Baltimore & Ohio, the

Central Railroad of New Jersey, the

New York, New Haven & Hartford, the

Western Maryland, and other roads be-

sides the Pennsylvania.

Other mechanical ballast cleaners

have been put forward by various in-

ventors in the past, but according to the
L. B. Co. none of them proved practical.

One of their most vital weak points was
the fact that they would not permit of

easy train clearances when in operation

in the inter-track space. This cleaner

clears trains safely, and, when in opera-

tion on a single-track line, can readily

be moved to make way for passing

trains. On main line, or other double-

track systems, the device rests on the

ends of ties and finds its locomotion on
caterpillars.

The cleaner is said to achieve a sav-

ing of $260 per mile on ballast cleaning.

Dirty ballast retains water, which
freezes in winter, causing rails to split

from uneven pressure, and results in

short-circuiting of block signals. When
the dust pockets are removed, drainage

is satisfactory.

The manufacturers of the ballast

cleaner are also developing an auxiliary

device, operated on the suction principle,

which will take up particles of dirt and
cinders to a depth of six inches below
the surface of the ballast, once it has
been treated by the mechanical cleaner.

THINGS WE SELDOM SEE
The man who will work without being

watched.

A sales manager who doesn't think he
pays the old man's salary.

A salesman who thinks perhaps the

quality of the material may have some-
thing to do with his making those large
contracts.

A stenographer who knows punctua-
tion and will look in the dictionary when
she is uncertain about the spelling of a
word.
A purchasing agent who doesn't think

he does you a favor when he asks you to

quote.

A new superintendent who will wait a
week before installing a much better

system than his predecessor's.

A boss who acts as if he wasn't.—"Exchange."

In every organization there are two
kinds of men. Those who go ahead and
do something and those who sit by and
ask why the something wasn't done some
other way.—"Quiterion."

THIS VIEW ILLUSTRATES THE CLEANER HARD AT WORK.
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WHAT OUR READERS
THINK AND DO

Is Accident Prevention an Art?
By EIWANTANO

IT
may seem strange to speak of ac-

cident prevention as an art, but in

the writer's belief not only is it an
art, but an extremely difficult one to

master.

Success in organizing any accident

prevention work, depends upon the per-

sonality of the safety engineer, upon
the style of educational work conducted,

and upon the Interest which this work is

able to arouse in the employees. No
hard or fast rule of education work is

possible, for such work should be adapt-
able to changing conditions. One point

to be kept in mind, however, is this, that

no matter what style of educative tactics

are adopted they should be followed out

as systematically as possible.

Take, for example, a firm who per-

sist in plastering their factory with
bulletin boards only, making no attempt
to follow up with steps towards better

working conditions. Such a plant is due
for disappointments regarding the suc-

cess of their safety venture. In reality

their safety measure is merely a flash

in the pan.

No matter what the scheme adopted,
keep the old saying in mind, that a
change is as good as a rest. When em-
ployees have been accustomed to any
style of safety propaganda, their enthu-
siasm usually wanes. It is at this point

that the safety engineer has a chance
to display his ingenuity and personality.

The up-to-date engineer makes it his

business to be familiar with the edu-
cational methods adopted by other com-
panies, and can readily embody these

ideas in a slightly different manner, thus
changing his former tactics, and creating
new enthusiasm. By following up the
various safety conventions he can secure
new ideas, and original methods of secur-

ing the interest of the employees.

But to get away from the position of

the safety engineer and come down to

rock bottom, suppose we were to ask
the question, "What does the word Safe-
ty imply?" How many various styles of

answers do you imagine we would re-

ceive?

Psychologists tell us that habits are
formed through the paths of least resist-

ance, etc., etc. Be that as it may, we
will, no doubt, all agree on one point,

that being the fact that safety can easily

become a habit if we only allow our in-

clinations to lean in that direction.

A cautious person is very seldom in-

jured, why? Simply because a cautious

individual seldom invites danger, and
avoids all unnecessary chances. Can you
imagine a cautious person doing some
reckless stunt ? Of course not, for the

very term cautious guards against such
a possibility.

Let us consider the other ext(reme,those

careless individuals, who will persist in

taking chances. They usually meet with
disaster, learning their lesson, in some
instances, at a horrible cost, but never-

theless learning their lesson. In a great

number of cases, this lesson changes their

personality entirely, and makes them
more cautious in future. In other words,

they see the advantage of playing safe.

Of course, you will find the type of

person who does not seem capable of

learning a lesson, and keeps on in the

careless, foolhardy way which leads to

so much trouble, but this latter class is

of the hopeless variety, and not worthy
of comment.
To overcome the careless type of work-

man learning his lesson by accidents,

the idea of safety educational work was
brought into being. The benefits of this

work need no praise, as results have
proved its wonderful value. In many
cases, where accidents were of daily oc-

currence, the accident toll has been
brought down to one or two a year. This
is no imaginative incident, for the writer

personally knows of such a case where
educative literature, combined vnth pro-

per safeguards, accomplished this rec-

ord.

From this example, it is plain to be
seen that not only is suitable literature

necessary, but pi-oper safeguards as well.

Wherever repetition work of any nature

occurs, there is more than likely a
chance of mental sluggishnes setting in.

This condition is only natural, for the

worker gets so accustomed to the opera-

tion that his or her movements become
simply mechanical. If you are inclined

to doubt this statement, place a guard
over any machine, and let the worker
become accustomed to the arrangement,
then remove the guard and note how
quickly an accident occurs.

Another point to be observed is the
necessity of securing the co-operation of
the employees, for without this feeling,

no safety campaign can be the success
it should be. This spirit is absolutely

necessary to satisfactory results. First,

the employer himself must show in-

terest in the work, if he expects in turn
to educate his staff to share a like en-
thusiasm. Each employee should be
made to feel that he or she, as the case
may be, is a cog in the wheel, and that
without their help the machinery of
safety cannot run smoothly.
Having pointed out these few neces-

sary stipulations, let us consider some
concrete examples, where safety bulle-

tins, safety literature, safety guards,
etc., have all in co-operative measure, ac-

complished results worth while.

Some Examples of Bulletins

At the Lackawanna Steel Co., Buf-
falo, N. Y., a large sized notice was
placed in their drawing office, which i-ead

as follows: "Engineers and draftsmen,
it is your duty to see that all plans and
drawings for machinery, tracks and other

equipment, provide for adequate guards.

The Use of Goggles

The subject of the proper use of

goggles is one which has been threshed
out in many ways, and the method adopt-
ed by the Illinois Steel Co. in this re-

gard is well worthy of mention. Hav-
ing considerable foreign labor at their

plant it was considered advisable to use
pictures as the best possible warning, so

an illustrative chart, entitled, "He took
a chance," was prepared.

The chart consisted of four photo-

graphs, each picture being accompanied
with suitable wording. The first photo-

graph portrayed a workman starting on
a chipping job in the foundry, the fore-

man explaining to him his duties, also

the necessity of wearing goggles.

The second photo illustrated, that in

this case the workman decided he knew
better than the foreman, so he merely
fastened the goggles to the top of his

hat and started work. Picture No. 3

illustrated the result, for the would-be
smart worker received a nasty whack in

the eye from a flying chip.

The fourth and last picture showed
him coming out of the hospital all ban-

daged up, a sadder and a wiser man.
Bulletins of such nature have the

punch and advantage of being easily un-

derstood by the foreign element, as well

as by the native population, and as pic-

tures of any nature send their message
home, this chart spoken of proved itself

well worth the time and trouble spent on

its prepaartion.

The Use of Safety Literature

Regarding the different pamphlets is-
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sued on safety methods throughout the

country, time spent in the reading of

these will be found to be exceedingly
profitable, for while some may not direct-

ly interest you, there is always embodied
in these experiences, and talks, some
germ of an idea which can be developed,
and adapted to suit your own particular
line of industry. It is only by an ex-
change of ideas and experiences that we
can hope to further the cause of safety.

The Use of Safety Devices

In this the last portion of the present
article we wish to emphasize the need of
proper safety devices. The last few
years have seen great changes in the
safety field. Guards are now being placed
on machinery where previously they
were considered fads. Employers in gen-
eral are realizing more and more the
benefits to be derived from the proper
protection of their machines. Modern
lathes of all kinds, rolling mills, planers,

etc., etc., are now being equipped with
suitable safeguards, and existing models
are likewise being protected at the dan-
gerous points.

Notable amongst the various ma-
chine tools receiving protection is that
of the power press. In the Nov. 6th
issue, CANADIAN MACHINERY pub-
lished an article on safety appliances
as adopted to the power press, and in

this article described and illustrated some
twelve ideas in power press guards
which had proved of special value.

As a portion of the article spoken of,

we published a set of safety rules, two
of which are well worth repeating. The
first of these read as follows: "Do not
operate a machine until you have been
shown how to run it." The second was
somewhat of the same nature: "Do not
operate any machine in this factory

until ordered to do so."

The latter rule is especially note-

worthy, for unfortunately we always
seem to meet in with the type of work-
men who delights in monkeying with
some other machine than his own.
As this article is not a detailed at-

tempt to diagnose the accident problem,
but rather a short but gentle reminder
of the need of safety, and proper safety

methods, we will conclude by quoting a

very clever saying by "Power," as they
see the accident prevention problems.

"The greatest factor operating toward
the prevention of accidents is not the

prevention device, but the prevention

spirit."

Personally, the writer believes this

statement to be absolute truth and of

considerable value, for no prevention

device can be a thorough success with-

out the co-operation of the operator. He
must first be infused with the prevention

spirit, before we received his co-operation

to make the device a success.

ROOK ON FORD CAR
The Norman W. Henley Publishing

Co., 2 Wesi 45th Street. New York, have
published a revised and enlarged edition

of their book on the Model T Ford car,

its coristruction, operation and repair.

This book also includes the Fordson f.'irni

tractor, the P. A. starting and lighting

system, and the worm dfive one-ton
truck.

The author is Victor W. Page, M.E.,
author of "The Modern Gasoline Auto-
mobile" and other well-known volumes.
The book has 410 pages and 150 specially
made engravings. It is written especial-
ly for rii'.vers and owners, and following
are some of the most important contents:
rVe Ford C.-ir, Its Parts and Their Func-
tions; The Engine and Auxiliavy Groups;
Details of the Chassis Parts; Driving and
Maintenance; Overhauling and Repair-
ing; The Ford Tractor, Operation and
Maintenance and Repairing of Same.

'I'hese various headings give only a
poneral idea of this book, as each of
tliese headings are subdivided into detail-

ed description of all parts, etc.

This volume has the benefit of being
written by one who thoroughly under-
stands his subject and is prepared in a
way that all can understand it. The
price is $1.50 and can be procured either

through the publishers direct or by ap-
plication to our regular book depart-
ment.

really a revised catalogue as published

previously by this concern, and covers

their line of milling machines, grinding

ninchines, automatic gear cutting ma-
chines, screw machines, cutters, accurate

test tools, machinist tools, etc.

A copy of this book will be sent to

those interested. Merely write the head

office and they will do the rest.

NEW CATALOGUE
The Cochrane-Bly Co., Rochester, N.Y.,

have issued a loose-leaf catalogue on

vheir line of metal saw machines, saw
sharpener;?, filing machines, vertical mil-

lers, and vertical shapers. A copy will

be sent to anyone interested who will

write to their office at Rochester.

l.\TEST CATALOGUE
The Brown and Sharpe Mfg. Co., Pro-

vidence R 1., have issued their latest

catalogue known as No 137. This is

INTERESTING BOOKLET
The Silver Mfg. Co., Salem, Ohio, have

issued an interesting booklet entitled:
' Silver Drills in Service." It is out of

the ordinary run of material and really

tells a story of service of the Silver drills

at the American sector of war. The tale

is told by H. D. Parker, who was a First

Lieutenant in the Ordnance Department,
an.i we are told that a copy of this book-

let will be forwarded to anyone interest-

ed.

Useful Information
TABLE OF WEIGHTS AND MEASURES

LONG MEASURE
12 Lines 1 Inch
12 Inches 1 Foot
4 Inches 1 Hand
3 Feet 1 Yard
6 Feet 1 Fathom
5V4 Yards 1 Rod or Pole
40 Rods 1 Furlong
8 Furlongs 1 Mile
3 Miles 1 League
6914 Miles 1 Degree
1,760 yards or 5,280 feet 1 Mile
6,075.81 Feet 1 Nautical Mile

SQUARE OK LAND MEASURE
144 Square Inches 1 Sq. Foot
9 Square Feet 1 Sq. Yard
3014 Yards 1 Sq. Rod
40 Poles or Rods 1 Rood
4 Roods ; 1 Acre
640 Acres 1 Sq. Mile

CUBIC OR SOLID MEASURE
1,728 Inches . . , 1 Solid Foot

27 Feet 1 Solid Yard
42 Feet 1 Ton Shipping

128 Feet 1 Cord Wood
LAND SURVEY MEASURE

7.92 Inches 1 Link
100 Links 1 Chain

1 Chain 66 Feet
10 Square Chains 1 Acre

ENGLISH MONEY TABLE
4 Farthings 1 Penny
12 Pence 1 Shilling

20 Shillings , 1 Pound
AVOIRDUPOIS WEIGHT

16 Drams 1 Ounce
16 Ounces 1 Pound
14 Pounds 1 Stone
25 Pounds 1 Quarter, C
28 Pounds 1 Quarter, E
4 Quarters 1 Hundredweight

20 Hundredweight 1

2,000 lbs.. Can V 1 Ton
2,240 lbs.. Eng I

PAPER
24 Sheets 1 Quire
20 Quires 1 Ream

APOTHECARIES' WEIGHT
20 Grains 1 Scruple
3 Scruples 1 Dram
8 Drams 1 Ounce
12 Ounces 1 Pound

TROY WEIGHT
24 Grains 1 Pennyweight
20 Pennyweights 1 Ounce
12 Ounces 1 Pound

CLOTH MEASURE
2% Inches 1 Nail
4 Nails 1 Quarter
3 Quarters 1 Flemish Ell

4 Quarters 1 Yard
5 Quarters 1 English Ell
6 Quarters 1 French Ell

37 Inches 1 Scotch Ell

MEASURE OF CAPACITY
4 Gills 1 Pint
2 Pints 1 Quart
4 Quarts . . . . 1 Gallon
9 Gallons 1 Firkin

36 Gallons 1 Barrel
63 Gallons 1 Hogshead

DRY MEASURE
2 Pints 1 Quart
4 Quarts 1 Gallon
2 Gallons 1 Peck
4, Pecks 1 Bushel

36 Bushels 1 Chaldron

TIME MHIASURE
60 Seconds 1 Minute
60 Minutes 1 Hour
24 Hours 1 Day
7 Days 1 Week
4 Weeks 1 Month
12 Months, or 365 »4 Days 1 Year

100 Years 1 Century

DAYS IN THE MONTH
30 days hath September,
April, June and November;
February has 28 alone,
And all the rest have 31;
But Leap Year coming once in four,
February then has one day more.
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DEVELOPMENTS IN
SHOP EQUIPMENT

KEMPSMITH NO. 4 VERTICAL MAXI-
MILLER

In many instances the vertical type

miller has many advantages over that of

the horizontal type. With this in mind
the Kempsmith Mfg. Co. has designed

the No. 4 vertical maximiller, which em-
bodies several of the features of the No.

4 plain horizontal maximiller, which was
placed on the market some sixteen

months ago. This maximiller has been

designed in recognition of a great de-

mand for a heavy, powerful, convenient-

ly-operated machine that will produce

accurate work rapidly.

Much thought and study has been

given to such features of design as

rigidity, weight, accurate and rapid pro-

duction, etc.

Only the best materials have been used

in its manufacture. Gears used through-

out this miller have to pass certain

stringent chemical tests before being

used, and then are scientifically heat

treated for the particular use to which
they are to be put. All shafts, especial-

ly those in the speed train, which are

subject to much strain, are of heat-

treated alloy steel.

The main frame members of the ma-
chine, including column, knee, saddle

and table are of semi-steel. This ma-
chine has been carefully designed to give

it maximum strength without adding on
metal merely to make a heavy machine.
Every working part is well proportioned.

A large base has been provided which in-

sures stability for the entire machine.

The Knee
The design of the knee is the same as

that used on their No. 4 horizontal maxi-
miller, having no openings in the top
whatsoever, merely a shallow depression
to receive the centre-drive cross-feed

screw. The side walls also are practi-

cally solid, having but three small open-

ings. This solid construction of course
serves to resist clamping strains a.id the

torsional effect of the table overhang.
The location of the cross-feed screw in

the shallow depression in the top of the

knee at the exact centre insures the

greatest possible strength and accuracy

as the pull is applied directly to the

centre of the saddle.

The column has very few and small

openings, is well ribbed and has a rib

midway of the column height, forming
a reservoir for the speed drive oil. This
also has a great stiffening effect on the
column.

Knee, Table and Saddle

The knee, table and saddle are counter-
weighted bj' means of weights inside the

column. This provides easy, vertical ad-
justment of work in relation to the cut-

ter, and makes it unnecessary to have the

usual auxiliary vertical slide for the

spindle.

The table has a working surface of

70 inches by 18 inches and a longitudinal

range of 42 inches. The table gib is of

the adjustable taper type with locked

adjustment. Unit construction is well

recognized because of the easy repair

facilities and this has been carried out

to the fullest extent in the design of this

machine.

The spindle nose is of the Kempsmith
patented type; is hardened, and provides

for driving face milling cutters in either

direction and permits cutter to be quick-

ly .ind easily removed.

WORKING SURFACE—70"]tl8" : T-SloU. three %". RANGK-Longitudinal, Power, 42"; Transverse, Power, 14"; Vertical. Power, 20"; Nose of Spindle
to Ubie In lowest position, 22"; Throat distance, 19". SPINDLE—Taper hol«, B. & S.. No. 12; Hole throuKh. diameter. 1%"; Spindle speeds, number, 18:
Spindle speed*, ranxe, 14-865. DRIVING PULI.EY—Diameter. 16-%"; Belt, width, 6"; Pulley speed, R.P.M., 400. FEED—Number of feeds, IS; Range,
incbeK per minute, %" to 25". POWER QUICK TRAVERSE—Bate, longitudinal, inches per minute, 100; Rate, traverse or vertical, inches, 36. ?"LO0R
SPACE In direction of ipindle, »9" ; in direction of table travel. 122". SHIPPING DATA—Net weiglit, 11,050 lbs,; Shipping weight, domestic. 11,800

lbs. ; Shipping weight, foreign, 1I,07'6 lbs.
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The slow-speed shafts in the spindle
train are extremely large and of heat-
treated alloy steel. The bevel gears are
very large and of coarse pitch and of the
spiral bevel type, giving a smooth, silent

drive. Extreme rigidity and driving
power can be obtained since the usual
auxiliary slide for raising and lowering
the spindle has been eliminated.

The right-hand design has been used
as this is the normal direction of the
spindle rotation for standard drills and
boring tools. A spindle reverse has been
incorporated for the reason that in or-

der to get cutting strains in proper di-

rection on gibs and tables a face mill

must be run in the opposite direction to
a spiral or slab mill. To reverse the
spindle it is merely necessary to throw
a small lever a distance of about three
inches. The hand lever shown in the
front of the machine operates the clutch,

which is of the friction plate type. Large
diameter friction surfaces are forced to-

gether by a combination toggle and plain

lever movement which gives the required
pressure on the plates with very little

effort on the operating handle. It is

easily accessible for adjustment for

wear. The momentum of the spindle is

instantly overcome by means of a brake
operating on the reverse throw of the

clutch lever.

The driving pulley is 16% in. in dia-

meter. It takes a 6-inch double belt and
runs at 400 r.p.m. The drive pulley is

mounted on ball bearings, and with the

clutch is enclosed in a protective hous-

ing.

Power Quick Traverse

This machine is arranged with power
quick traverse, giving 100 in. per minute
travel of the table in either direction and
36 in. per minute on the vertical move-
ment and the transverse movement. The
control of these various movements is

concentrated and it is unnecessary for

the operator to change his position in

operating all the quick traverse and feed

movements. In case of error on part of

the operator engaging wrong levers no
harm can come to the mechanism as

spfoty d-^\'ices are incorporated. Two
levers control the longitudinal feed and
quick traverse. Operator merely pushes
the one required in the direction he

vishes the table to travel. The knee and
saddle are controlled by a second set of

two levers. The unit which shall move
is determined by push pins located in

close proximity to the respective hand-

feed handles.
Lubrication

Much thought has been given to the

perfect lubrication of all working parts

of this machine. The gears and bear-

ings in the entire speed and feed

mechanism run constantly in oil and

are lubricated by splash. The balance of

the oiling system is centralized at two
points, which makes it certain that none

will be overlooked.

A pumn with about 15 gallons canacitv

per minute is built into the machine. It

if of the centrifuo'al tyoe and can be dis-

engaged if the nature of the work does

Inot
require a cooling fluid.

The spindle is verv large in diameter.

hardened so as to give a hardened front
bearing and spindle nose. It runs in

phosphor bronze bearings, which are
easily adjustable to compensate for wear.
All other shafts in the speed transmis-
sion run on ball bearings. The spindle

has a No. 12 B. & S. taper hole and the
hole through the spindle is 1% in. in

diameter. Eighteen spindle speeds are
provided, giving a range of from 14/355.

Eight changes of feed are provided
ranging from % in. to 25 inches per
minute in geometrical progression. The
gears are all heat-treated steel and run
constantly in an oil bath. Proper safety
devices are incorporated which will slip

before a destructive load comes on the

feed drive, but takes up its driving func-
tion again without attention as soon as

the load drops to safe limits.

The change in the power quick tra-

verse rate does not effect the speed rate

of the cross and vertical movements,
these remaining the same for all move-
ments.

The quick traverse is available even if

the spindle and feed are not operating,

which is a particular advantage in set-

ting up the machine or in returning the

table after completing a cut. The drive

may be interrupted at the drive pulley in

case the machine is not in use. Oiling

directions for this machine are vei^r

simple and complete. A small brass

plate located on the speed box is all that

is necessary to explain their operation to

new or unskilled operators.

This machine is regularly arranged for

single pulley drive but can be arranged
for motor drive through belt, in which

case the motor recommended is of 15 h.p.,

running at 1,200 r.p.m.

NEW THINGS IN MACHINE TOOLS

The Grand Rapids Machine Company
are now manufacturing a line of tap-

grinding machine for grinding the taper

and the clearance on the ends of taps.

The Badger Tool Company of Beloit,

Wis., are now making a new line of

grinding machine, known as the No. 4.

The spindle is fitted with both radial

and thrust ball-bearings.

the Hercules Machine and Tool Com-
pany, of Astoria, N.Y., provides for

exhaust adjustment in the centering of

the hob. Automatic stops are provided

for disengaging the feeds when machin-
ing the various classes of gears.

A new compression coupling, for use

on shafts between 15-16 and 3 inches in

diameter, has been placed on the market
by the Cincinnati Ball Crank Company
of Cincinnati, Ohio.

A special design of portable grinding

machine, manufactured by the Mummert-
Dixon Company of Hanover, Pa., has
some very interesting features. The
machine is self-contained and the wheel
may be operated at any desired angle
without interfering with the feneral

alignment. Ball-bearing parts assure

easy movement.

The Streine Tool and Manufacturing
Company of New Bremen, Ohio, have re-

cently brought out a new toggle forming
press for roofing and special shapes,

with a capacity up to 12 feet in length.

It is also provided with tables for die

work.

An interesting spiral fluted taper

reamer, that may bo used in drilling ma-
chines, is now being made by the Gam-
mons-Holman Company of Manchester,

Conn. They work rapid and cut freely,

the chips resembling fine wool. These

reamers are made in all the standard

What has been turned a short-cut

lathe has been placed on the market by
the O. R. Adams Manufacturing Com-
pany of Rochester, N.Y. The headstock
is designed to give six changes of speed,

with a range from 43 to 375 r.p.m. Si>eed

changes can be made while the lathe is

in operation. The spindle is prevented

from turning when in a neutral position

by the action of a brake.

The Lapoint Machine Tool Company of

Hudson, Mass., have added a new type

of broaching machine to their regular

lines, which will be known as the No. 3

Duplex. The power screws may be oper-

ated jointly or as separate units as de-

sired, and to any required length of

broach.

The latest improvement in the 8-inch

Hercules gear-hobbing machine, made by

A two-motor, high-power radial drill-

ing machine, of the Ryerson-Conradson
type, is the latest product of the Jos. T.

Ryerson and Son Company of Chicago,

111. These drilling machines are made in

sizes of 4, 5, and 6 feet arms. The prin-

cipal feature in the design is the small

number of shafts and gears used, there

being only four shafts and sixteen gears

in the machine. S. K. F. ball bearings

are fitted in the head. The spindle drive

is obtained from a vertical reversible

motor, direct connected to the drive shaft

by a self-aligning coupling. An inds-

pendent vertical motor is used for rais-

ing and lowering the arm.
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o
The Steel Market

NE of the topics discussed in the purchasing circles

just now is: "When will there be a uniform steel

market?" By that we mean, when will there be a price

for bars, plate, sheets, shapes, etc., that will be within

reasonable distance of uniformity at various points, and

from various concerns?

Right now it is proper to state that there is no price

in the steel market in this country for available material

that can be counted upon as standard or uniform. There

may be one or two minor exceptions to this statement,

but those who are buying steel will admit that it is not

far wide of the mark.

There is the price that the Steel Corporation is asking.

It is. to all intents and purposes, the price that was set

by the War Board on March 21 of last year. The draw-

back, of course, is that the Steel Corporation is not able

to make deliveries on account of the large tonnage already

on its books. Canadian steel makers are dependent for

many of their materials on U.S. sources, and they have

felt the prevailing high prices and the exchange rates

as well.

The independents and the premium mills of the States

have another set of prices. The brokers and the jobbers

have a brand new schedule, depending very much on the

conditions governing each sale.

Canadian jobbers are called upon to keep on increasing

the amount they have to invest to finance the handling

of a given tonnage. On their turnover they do not make
a correspondingly high profit. They are doing business

with the same customers they have served in the past,

and expect to keep on serving in the future, and they
feel in duty bound to secure material for them at as close

a figure as possible.

But there is in the situation now less certainty than
ever. The scarcity that has been the dominating feature
for some time is acute. It is not being overtaken despite

the large production of U.S. mills, for the good reason

that they are working against bookings that are 130 per

cent, greater than capacity.

It may be an uneven and irregular market for months
to come. Conditions that might help in smoothing out

trouble are not coming to pass, but in their stead we
have the added complications of transportation strikes

by a group of industrial rebels whose chief aim seems
to be the making of intolerable conditions for all rather

than bringing about better terms for themselves.

Why the Strike Talk?
STRIKE talk is having its innings in Canada at present,

and from past experience it would not be surprising

were the strike talk to culminate in strike action.

A workman sees the price of everything he buys

going week after week past and beyond his buying power.

There are many cases where increased effort on his part

would bring increased reward. This is not a blind state-

ment, for there are plenty of records that can be drav/n

upon to show that in spite of increases in wages, pro-

duction is less than in former years.

There are other cases, and many of them, where a

workman is powerless to increase his income. Increased

effort on his part would simply mean increased profit

for the firm.

The man who is powerless to increase his income, and

whose income is not sufficient to allow him to provide

decently for his home and children, has good reason to

talk strike.

He sees no other way out. His strike pay will mean
added misery, because it is woefully inadequate.

The greatest rebuff that strike talk can get will come
when prices cease to rise overnight.

The rising market is getting under the skin of the

employer, and it is making the going mighty hard for

the man in the shop.

There are increases in costs that are warranted, and
can be accounted for. There are increases in costs that

are simply cases of personified greed running mad.
One group of employers is forced to keep on paying

higher and higher wages in order that the greed of an-

other class may be gratified.

The business of explaining "I am not a profiteer" is

being reduced to such a science that it is well nigh im-
possible to drive the original "gouge 'em" group into a
corner and secure them, and thus save the world from
their further operation.

We have drifted and skidded and slid into a period
of greed, where the finer instincts of kindness and con-

sideration for others are dulled, forgotten or utterly dis-

regarded.

In such a period—and we are certainly in it to the
neck—heaven help the man who finds that he cannot
increase his earning powers to the point where he can
live decently and keep his home in comfort!

And in that same time, pity the firm whose pay-roll

is decorated by a long list of men who have separately
or collectively decided that they will keep production
dovm to the lowest possible point, and drive wages as
far in the opposite direction as possible.

The present situation needs a heap more common
sense than we have been exhibiting lately, if we hope to

get over the top of it in safety. The fool agitator and
the "beat them" employer should back off the map in a
good many cases, and when off, stay off for good.

IT IS just a question whether a settlement should be
made with the present strikers on the U.S. railroads.
When a man has a mad dog to deal with he doesn't nego-
tiate. He travels to the woodshed for the axe and he
travels fast, too.

YOU can't blame Mr. Galvanized Sheet for being a bit
stiff and chesty as he passes out of stock at 12 cents
per pound.



April 15, 1920 CANADIAN M A C 11 1 X !•: R Y 386 98i:

Assassinating Arithmetic ^

THE Technical School is recognized to-day as one of

the wisest provisions a country can make for the

education of its youth, yet at times some seeker

after notoriety, or perhaps some well-meaning, if mis-

guided, enthusiast, recommends some radical change in

the public school curricula which would have the effect of

undoing the good of the technical school and leaving the

majority of the rising generation without a proper foun-

dation for earning their livelihood.

One such has recently made a statement to the effect

that arithmetic should be, perhaps not altogether elimi-

nated, but rendered quite innocuous so far as the public

school pupil is concerned. He would eliminate complex

fractions, recurring decimals, trains meeting and passing

each other, boats going up and down stream, and true dis-

count. While highly pleasing to the youth of the land,

and while allowing time for more diverting and entertain-

ing subjects such as sculpture, music and the higher

aesthetic attainments, any curtailment of the mathemati-

cal subjects ment'oned could only be looked upon with ap-

prehension.

Rather should arithmetic, pnd that other somewhat

prosaic subject, grammar, be extended, and made to oc-

cupy more of the student's time in the public school. The

true function of education is to prepare a man for his

life's work and to enable him to profit by the experience

or literary genius of otihers, and when the first of these

is lost sight of it avails nothing that he be able to play

the fiddle or enjoy himself otherwise if he is unable to earn

his daily bread.

As a preliminary to a machine shop apprenticeship or

a course of study in any one of the branches of the engi-

neering profession, mathematics is essential, and the more

knowledge of this nature a boy can assimilate in the pub-

lic school, often his only chance, the better equipped he

will be for his further training.

After all, the public school, high school and university

are only the beginning of a man's real education, and the

earlier he stops school attendance the more essential it is

that he be given the most necessary and immediately use-

ful knowledge.

A MAN is coming all the way from London, England,

to go over Niagara Falls in a barrel. The high cost

of carbolic acid has driven folks to do many strange

things.

THE KAISER was blamed for the war. Said Kaiser has

been wearing wooden shoes and chopping trees in Holland

for some months, but still there is a very respectable

war story coming through from some corner of Europe,

or Asia, or Ireland every day.

THEY do tell that X-ray photos of prospective brides'

and grooms' diaphragms give a true test as to the suit-

ability of the marriage. An X-ray of the groom's wad
also gives a good indication of his ability to stand the

racket.

PEOPLE in the Southern States are starting to deck

themselves in blue overalls in order to combat the high

cost of clothing. And so overalls 'opped from $2 to $6

per pair. The man who can swat Old Man Hicost right

on the jaw has not yet arisen in the land.

I

THE RIVERS of Alaska are in danger of being robbed

of their greatest asset, salmon, because no thought is

given to re-stocking the streams. The timber limits of

Canada are in danger of being sadly depleted of pulp-

wood because no good policy of reforestation is generally

used. It is an easy thing to hand down a depleted heritage

to coming generations.

Resuming an Old Fashiop
,. .,^^

"TpHOSE who are wont to bemoan the departure of aU':
;

-' that is beautiful from the world, with the advent of

highly specialized industry, may take fresh hope. In

the marine world, where progress follows progress in

bewildering fashion, there has suddenly arisen a, cham-

pion of what at first sight would seem reaction. This

gentleman claims that future ships should be built with

a receding stem, instead of the straight stem so much

in use now.

Those lovers of beauty who used to .pause to admii-e

the exquisitely curved stem, finished off, as it usually

was, with a more or less artistic figurehead, will claim

the defender of the curved stem as one of themselves.

It is not in the interests of beauty, though, that the reced-

ing stem is being advocated, but in the interests of safety.

Both life and property will be much more secure if, in

the event of collision, the striking vessel possesses a reced-

ing stem instead of a straight one. As most dangerous

collisions are end-on ones, where the colliding ship usually

strikes the victiift on the broadside, the effect of the

straight stem is to do as much damage below the water

line as above it, the blow taking plat* along the full

height of the stem. With the curved or receding stem,

the blow takes effect at first high up -on the ship's side,

and before the damage can extend downwards the stem

has to force its way through decks and frames. The

force of the blow is thus absorbed much before the dam-
age can reach a point on the water line or below it, and

instead of the collision resulting in the sinking of the

ship in a few minutes, there is very little chance of the

vessel sinking at all.

There is at least one firm of shipowners who are

building their stems on these lines, notwithstanding the

fact that by so doing they have to .pay larger dockage

rates, owing to the extra space occupied by the over-

hanging stem. The safety feature of this type of con-

struction so much appeals to them that they cheerfully

stand the added expense. It is the desire of a good many
people, that this form of stem be made compulsory, and

a much greater degree of safety attained thereby.

AGAIN this year, with the approach of May 1, it appears

Ihat the laborer considers he is worthy of his higher.

I THINK 1 SATOM YOUR. HAT

'f^itit&^irlfd 1 3^/^ M'^*-'^ ff2^,i^
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MARKET
DEVELOPMENTS

Increases Not Reflected in Canada Yet
Greater Tonnage Turned Out Not Reaching the Consumer Here-
No Cancellation of Orders is Again Being Brought to Attention

of the Customers in Tool Market

CANADIAN consumers of steel read with some in-

terest of increases claimed by the United States

mills month after month, but it is a fact that they

find it hard to see where there is any of this improvement

reflected in the shipments that are coming to Canada.

Production was 84% in January, 90% in February and

W% in March, but against (these figures there is a book-

mg of some 126 per cent, of capacity. The market in this

country is being Supplied with a fairly large tonnage of

premium goods. Jobbers find it necessary to put in much
larger amounts of money to finance a given tonnage, and

they do not make a correspondingly high return.

One of the Toronto dealers made the point this week

that the old theory about steel being the barometer for all

other things had been shot to pieces. "Steel prices at

the close of the war were kept down, and it was a long

time before the schedule of March 21, 1919, was departed

from, but the comparatively low price of steel did not

prevent in the slightest degree the price of everything

else running away."

Some signs of more caution are noticed in the machine

tool market, where some dealers are again calling atten-

tion to the fact that they are accepting business without

the cancellation allowance. When a customer places an

order they regard it as absolute, and deny him the privilege

of changing his mind or switching his business.

There are rumors of an increase coming in high-speed

drills. The present list has been in existence for some
months now. Nothing official has come to the dealers of

the reported increase.

The scrap market is dull and listless, but prices are

still standing where they were chalked up to several

weeks ago.

MONTREAL CAN SEE NOTHING
IN THE WAY OF LOWER PRICES
Special to CANADIAN MACHINERY.

Tk/TONTREAL, April 15.—While some
•'•* dealers here are looking forward to

better conditions in the early future, as

regards delivery of material, few of them
anticipate any easing of prices as a di-

rect consequence to greater production
and supply. The fact that wages in all

lines of industry are of a very high char-
acter and the prospects of further de-

mands by some trades on the first of
May, gives little hope of relief in the
way of lower prices on any line of com-
modity. In the states this condition of

high cost of production is an important
factor in the problem of trade develop-
ment. There is little, at present, to show
that the demand for supplies has been
teriously affected by the steadily advanc-
ing prices, but there is an yndoubted ten-

dency to favor British product that ap-
parently is becoming more plentiful on
the Canadian market. An interesting

feature of present trading is the assur-
ance of dealeis representing British

mnntifacturers of prompt shipment of

orders for material or equipment.
Despite the announcement that steel

mills in the States have been steadily

increasing production, the difficulty of

dealers in obtaining supplies for their

customers seems as great as ever, and it

is seldom that full requirements for steel

commodities can be satisfied. The situ-

ation to-day hardly permits the dealer

to quote a definite price on any of the

lines thqt are hard to obtain, owing to

the uncertainty that dominates the trade

at the present time.

Warehouses in this district are not
overcrowded, and while dealers are

anxious to supply the needs of their cus-

tomers, they are in no hurry to stock

up heavily at existing prices; not that

tiiey look for lower figures, but the high
rate that has prevailed on exchange has
not been conducive to the carrying of

unsold material.

Delivery Still a Factor
The sameness that appears to mark

the trading in machine tool circles offers

little opportunity to tell of any new de-

velopments ir. the market. The higher
costs that are the result of increased

wage grants in nearly every line of ac-

tivity is likewise reflected in machine

tools, and manufacturers seldom have to
announce a price lower than that pre-
viously quoted. On the contrary, quota-
tions are generally of a higher order than
the one before. The lower exchange has
given some relief to the American trade,
and buying in this direction is on a freer
scale, but delivery is rot all that could
be hoped for, with the result that trading
in used machinery, when such can be had,
is still of considerable volume.

Hard to Get Supplies

There is little that is new in the old
material situation, end dealers report
a quiet week with less than a normal
movement of scrap. The non-ferrous
lines have shown a tendency to weaken
but dealers show little inclination to
alter present quotations, which they
claim are a fair average of the figures at
which sales sre made. Dealers have no
difTicuIty in ftsposing of steel scraps,
partieularly in the way of cast iron, the
need for which is as pressing as ever;
the src.Tt trouble appears to be the ac-

cumulation of sufficient material to meet
the daily needs of the foundries and fur-

naces. Prices here are unchanged, .and

may be take-i as a normal quotation
rather than the actual figure at which
a sale would be made as prices are in-

variably made on the merits of each in-

dividual case.
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CAN'T MAKE MUCH
ON PREMIUM STUFF

Markets Uncertain in Many Lines, But
Big Volume of Orders Are In

Toronto, April 15.—As long as the
trade has the spectacle of seeing the
various industries out in the marlcet bid-
ding for material that the steel mills can
tarn out, we are going to have fairly

high prices. Selling is not yet a problem
in the market. It is yet a matter of
production more than anything else.

And yet there are indications that
some of the companies consider that the
limit of prices is here. For instance,

}t is hard to account for the fact that
some of the dealers are refusing now to

accept business that has a cancellation

clause attached to it. When the order
is placed for the equipment, it is re-

garded as a binding and absolute order,

and it is hard to name anything that

is considered as sufficient grounds for

the breaking of the contract so made.
There are other lines on which con-'

tracts are given now, in which the price

is given up to a certain date, after which
the selling company retains the right to
increase the price, but puts a limit on
the increase that can be made over the

quotations given in the first place. Buy-
ers will feel more assurance under such
a plan than where they have no hold what-
ever in the matter of price increases.

Several indications are coming to the

surface that indicate a feeling of cau-
tion, and a desire for more assurance
when placing business for the future.

There were several fairly large pro-

positions in sight in this district, T)ut
latest reports indicate that some of them
may be held over, the promoters feeling

that the time for making large purchases
is not very opportune, and they hesitate

also to go into the labor market at tHTs

time, hoping for something better later

on. It cannot be claimed, though, that

firms are to any great degree thinking

of holding back for the reason above
stated.

In Small Tools

Dealers report a good volume of busi-

ness in small tools and supplies general-

ly. One hears reports again of some
price shading that has taken place. This

time, the line was carbon cutters, and
the quotations on these have been, in

one or two cases during the last week or

so, let down about ten per cent. There
was almost an entire absence of this

for some days on all lines, nor can it be
said that the practice is by any means
general now. It may be quite an isolat-

ed case that was reported to CANADIAN
MACHINERY this week, but neverthe-

less it was a bona fide case.

There is also a report that one hears

in several places to the effect that high

speed drills are due for an increase in

price. The prices that are prevailing

now have been standing for about four

months. The dealers have not received

word of an advance, but CANADIAN
MACHINERY has information that it

considers reliable to the effect that an

increase is almost certain to be made in

Tiigh speed drills in the near future.

POINTS IN WEEK'S
MARKETING NOTES

Pittsburgh reports large increases

in production of steel, but Canadian
buyers fail to see any change in de-

liveries at their shops.

There has been no great incon-
venience here yet following the U.S.
railroad strike, but the trade be-

lieves the real trouble will come
after they settle the trouble and try

to straighten matters oat.

Several of the steel dealers from
this district are again in the U. S.

steel field seeing if they can get any
better service in the way of deliv-

eries.

Warehousing interests here find

that they have to put up an increas-

ingly large amount of money each
time to finance the buying of pre-

mium goods, and they are not get-

ting a correspondingly large margin
•of profit.

Some of the machine tool houses
are calling attention again to the

fact that the no-cancellation clause

in business placed with them is to be
enforced.

Although nothing has come to the

dealers here officially, there is a re-

port in circulation that an increase

may be announced in the price of

high speed drills.

Trade continues dull and uninter-

esting in the scrap metal market.

Coppers are unexplainably weak,
while there is not sufficient quanti-

ties of iron and steel coming in to

create any interest.

Unsettled conditions in the labor

market and high costs connected

with installations are causing .some

projects to be held up in the mean-
time.

Many Theories Exploded

The past few months have shot Old

theories to pieces. Among them is th^

one that steel is the barometer of the

market. This was always accepted with

as much solemnity as the deductions

gathered from the volume of shipping

that was being done by the Old Country.

We used to believe that if steel prices

broke, all was off, and that if they

stayed strong, all would do likewise.

The steel prices for a long time were

held at the March 21 schedule. By this

document they were forced down from

their war level, and they stayed down
for some time. In fact, the U. S. Steel

Corporation insists on still keeping

them down. But it has not affected other

things in the market, and now that pre-

mium mills are operating to the fullest

extent, no difference is noticed. It looks

as though we would have to get out

a new set of "Sure Things in Business."

Dealers do not see anything in the

near future that is going to bring about

a much-desired levelling of prices in the

steel trade. By that we mean a condi-

tion where a ton of steel plate, or a ton

of sheets can be said to be worth a cer-

tain definite sum. .lust now such a figure

cannot be given. In prices it is simply
a case of paying for the material and
the delivery.

"One man's guess is as good as an-

other as to the future," is the way one
Toronto warehouse sized up the situa-

tion this morning. Some of the men
who have been regarded as leaders in

the steel market have had a long string

of poor guesses to their credit during
the past few months. It is a great time
for any person to wreck their reputation

in the prophesying business as to what
will take place a few months from now."

Sheets are getting no better in regard
to the way they are coming in here.

Some of the local warehouses have boil-

er tubes now in from 2 in. to 4 in. sizes.

Against the rather small arrivals, there

are orders from all over the country.

Blue annealed are coming here in large

lots now, but it is premium material, and
prices are high. Warehouses find it

none too easy to get their money back
as readily as in normal times. One of

the warehouse men stated the case this

way: "We are constantly called upon to

increase our investment. In almost
every case now we have to put up more
money to get anything approaching the

same tonnage as we have handled be-

fore on much smaller amounts. It is

impossible to keep the margin of profit

up to the amount of increased capital

that one must keep employed in the

business. Dealers take oh premium
business because the trade here .simply

has to be kept supplied, and there is no
other way to get the goods with which
to do it. A jobber takes a chance when
he goes into the market now and buys
up three or four hundred tons of sheets

at the premium price. Were they to sag
in price, who would come to his rescue?

It is a fact that dealers are not making
as much money on high-priced premium
goods as they do in the ordinary way at

a much lower figure."

Several Toronto men are in the steel

section of United States now. They
have been through the territory for

some days trying to get a greater ton-

nage for their customers here.

The railroad strike would be felt in

the wareljouse business about as soon as

any place, but no complaint is made here

yet. "Our experience with railroad

strikes," commented one dealer, "has

been that the trouble starts to come
about the time the thing is settled. Then
it is that we begin to find out that whole

carloads Jjave been lost. It would not

take much, to upset the transportation

business at this time. If the strikes

keeps up we will feel it all right, but
fortunately vfe have nothing extra to

complain of so far."

The scrap market is weak, . although.
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net enough so to make prices drop. The
schedule remains as it has been lor the

past month. Coppers are weak. There

is no very apparent reason why this

should be so. The iron and steel section

of the trade is also dull, largely from
the reason that there is little or nothing

• coming in. Material is badly wanted.

This is shown in several ways, one of
them being that many foundries are
advertising in papers in their own locali-

ties stating that there are in the market
for scrap material. In this way there
is no doubt that a certain amount of the
material is being kept from coming to
the larger scrap yards.

STEEL MILLS CLAIM THAT THE
PRODUCTION IS GAINING NOW
Special to CANADIAN MACHINERY.

PITTSBURGH, April 15.—The United
States Steel Corporation reports

unfilled obligations at the close of busi-

ness in March at 9,892,075 tons, show-
ing an increase during March of 389,-

994 tons, against increases of 216,640
tons in February and 1,020,075 tons in

January. In many quarters in the trade
the expectation had been that March
would show little, if any, increase, chiefly

on Ihe ground that the corporation was
already well sold up and would hardly
continue indefinitely to sell each month
a larger tonnage than it shipped. It

was also thought that when the cus-
tomers of independent producers were
buying very little, even the corporation
customers might be unwilling to make
extensive commitments despite the fact

that the corporation's prices are well
below those of f,ny of the independents,
since the corporation continues to adhere
strictly to the Industrial Board price

schedule of March 21, 1919. Thus the
March increase of 389,994 tons, equal to
28 per cent, of capacity for the month,
furnishes surprises in most quarters.

The corporation's shipments during
March may be estimated at about 96 per
cent, of capacity, against about 90 per
cent, for February and about 84 per cent,

for January. With shipments at 96 per
cent, of capacity and bookings in ex-
cess of shipments by 28 per cent., the
bookings would be about 124 per cent
of capacity. The excess of bookings is

the more remarkable in view of the fact
that one subsidiary, the American Sheet
& Tin Plate Company, was practically

out of the market in March, having
opened its books for the present half
year last November, and not having yet
opened its books for the second half
until this week.

Sheet and Tin Plate Market Opened
By booking orders and contracts each

month far in excess of the shipment, the
corporation gives evidence each month
of its purpose to adhere indefinitely to
tl e Industrial Board price schedule,
even though the independents all insist

upon higher prices, and secure the high-
er prices on all the tonnage they sell.

Another evidence that there is no dis-

position to depart from the policy is

furnished by the American Sheet & Tin
Plato Company this week opening its

order books for the new period at the
Indnstrial Board prices it has previously
held to: Blue annealed sheets, 10 gausre,
3..';5c; black sheets, 28 gauge, 4.'?5c;

jralvani^ed sheets, 2? gauge, 5.70c;
box, Pittsburgh, plus rail freight to des-

tination. These prices, of course, are
for domestic trade, overseas export trad*
being governed by export conditions. In
many instances, Canada is considered a
part of the domestic market. As usual,

business is taken for the half-year in the
case of manufacturing consumers and
for the quarter in the case of jobbers,

the quarter in this instance being the
third. In general, however, the Steel
Crrporati'jn subsidiaries do not do great
deal of business with jobbers. The cor-

poration has some important jobbinj;

warehouses of its own.
It is assumed that the entire tonnage

of sheets and tin plates the American
Sheet & Tin Plate Company will be in

a position to furnish will be taken up
quickly by regular customers, and as
was the case when books were opened
November 15 for the present half-year
the business will be done largely by way
of making allotments to customers, rated
according to amounts the respective cus-

tomers have received in the past. Pre-
sent contracts in tin plate will be work-
ed out by some time in July, but the

sheet business will not be completed be-

fore the early part of August. The de-

lay is due to the restriction in operation
early in the year caused by shortage of

coal and steel, and by the present short-

age of steel. While the company has
lately been operating approximately 05
per cent, of its sheet mills, only about
75 per cent, of this is against regular
sheet sales, that being the extent of the
sheet bar supply, the balance of the
operation being by conversion contracts,

taken simply to avoid idleness of the

mills. The sheet consumers bought the
sheet bars and are simply having the

company roll the bars into sheets, aE
set prices for the conversion.

A feature of the market and general
industrial situation is that wide variety
of views now entertained by various ob-
servers. Never, perhaps, was there such
diversity of opinion. Some men. parti-

cularly bankers, are predicting a "panic"
next August or September, though what
variety of panic they do not state, since

it is practically the universal opinion that
through the Federal Reserve banking
system put in operation late in 1914 a
money panic is practically imnossible.
Hitherto panics in the United States
have been primarily money pafiics.

though the phenomenon may be ascribed
to money being the most vulnerable
thing, whereby if money panics had not
occurred there would have been panics
of other descriptions instead.

Then there are other observers who
predict that there will be a general read-
justment, or "shake-out," not necessarily
of particularly panicky character, some
time next year, perhaps about a year
hence. In both cases the fundamental
idea is that there is great inflation and
that business cannot be conducted for
an indefinite time on the inflated basis.

There are, however, stil! other ob-
servers who insist that no man is wise
enough to know that the country can-
not continue on the present basis, oi"

even get along with still higher wages
and commodity prices. They do not
assert positively that it can, but assert
that no one can be sure that it cannot.

As to the steel market in particular,
there are likewise widely divergent
opinions. The monthly ingot report of
the American Iron and Steel Institute,
just issued, indicates that production of
steel ingots in March was at the rate of
about 45,200,000 gross tons a year, pre-
vious rates having been 44,200,000 tons
in Fcbi-uary and 40,650,000 tons in Jan-
uary. The March output was much
larger than had been expected, for there
were various operating difficulties, par-
ticularly car shortage. Incidentally, the
showing suggests that the real capacity
of the country is nearer 55,000,000 tons
of steel ingots a year than the 49,000,-
000 or 50,000,000 tons estimated until
quite recently.

From this large output in March op-
posite conclusions are drawn. One con-
clusion is that when output was so lar't^,

with shipments slightly exceeding out-
put as a little of the steel .accumulated at
mills in January and February was
moved, and with some shipments long
on the road reaching consumers, tho
rate of consumption is seen to be ex-
tremely large, and much greater than
was assumed, on the basis that all this
steel was absorbed without steel becom-
ing plentiful, for the appearances are
that steel is still scarce. The argument
continues that if the present lines of
consumption can absorb so much steel,

there will be a scarcity when the rail-

roads come to taking large quantities
and when something like normal quanti-
ties are absorbed in large construction
projects generally. Accordingly steel

prices will not decline but will rather
advance.

The opposite argument is that wheth-
er or not one can observe a diminution
in the scarcity of steel the heavy ship-
ments must be making steel more plenti-
ful, since there is much more steel be-
ing produced than buyers expected when
they pushed up the market by bidding
against each other. Accordingly, steel

prices will soften, and in the not distant
future, even though later on heavier
buying might come. The softening
would be by way of independent prices
dropping to the Steel Corporation level,

not of the Industrial Board price sched-
ule itself yielding.

Thus there are opposite conclusions
from the same general premises. Mean-
while the market is v6rv quiet as to tran-
sactions outside the Steel Corporation
sales.
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PIG IRON TRADE

The pig iron market continues generaJCy
dull but with prices still keeping firm.
In some districts a little more action has
taken place. The demand for deliveries

on contracts keeps insistent and would
tend to show that foundries are keeping
up production. In the Pittsburgh and
Youngstown district the output of pig
iron for March showed a large increase
over February, and April is expected to

show an increase over March. Basic iron

in this district is at an average price of

$41.50 and Bessemer at $42, valley fur-

nace; No. 2 foundry grade is at a miili-

mur.i of $??, valley furnace. In the Chi-

cago district the market is dull and prices

in some instances have softened a little.

There have been no large orders during
the week, the biggest thing noted being
an order of 1,500 tons malleable for Wis-
consin delivery. In the Buffalo centre

there has been more activity shown dur-

ing the past week than for some time,

the sales amounting to 10,000 tons. The
market is fiim. No. 2 plain being on a
basis of $45, with $46.25 and $48 for the

next two grades. The car situation is

better than it has been, and furnaces are

increasing their production. The reports

from Cleveland show a quiet market,
v/ith prices remaining firm, $4o being the

base price. Sales have been in the neigh-

borhood of 5,000 tons, the Westinghouse
Co. taking the larger part of this amount.
Some iron for prompt shipment has been
sold by outside interests for $44. Some
con.'umers are asking for deliveries tc

be hurried up, their request being that

last half iron be delivered to them in

the third quarter. New York, Philadel-

phia and St. Louis report a quiet market,

though in the St. Louis district there has
been a considerable amount of buying for

prompt shipment.

U.S. SCRAP METAL

The scrap market all over the United
States seems to be suffering from a
period of inactivity. This is accompanied
in many cases by a softening in prices.

In others, the transactions have been so

small as to make it impossible to estab-

lish prices. Pittsburgh is a case in point.

The only transactions have been small
lots bought from other dealers, and it is

probable that consumers could secure
material at less than the quoted prices.

Heavy melting steel is quoted at $27 and
cast iron wheels from $41 to $42. The
Chicago district reports a very soft mar-
ket, with a decline in prices in most
grades. At the same time the railroads

are offering a large amount of material,

amounting to about 10,000 tons. There
has been some selling of heavy melting
steel in the Buffalo district, one interest

buying about 2,000 tons at a price said

to be $25 per ton. Other grades are not
showing much activity. In New Eng-
land, according to reports from Boston,

there has been some heavy buying of No.
1 cast scrap, which Was on a $45 to $46
delivered basis, besides which a fair

amount of No. 2 cast changed hands.

Stove plate has been also somewhat live-

lier, one interest having bought over

1,000 tons of this grade at a price of $33
to $34. No. 1 heavy melting is on a

basis of $20 to $21 m this district. St.

Louis, New York, and Cincinnati, all

report dull markets without any feature

of interest.

DUTCH EAST INDIES IRON IN-
DUSTRY

The Mining Department of the Govern-
ment of Netherlands India has recently

issued a comprehensive report on the

possibilities of the development of iron

mining and iron and steel manufacture
in the island of Celebes, Netherlands
India. Government engineers have made
extensive preliminary studies and sur-

veys of the entire situation, and it ap-
pears that either the Government or

private enterprise will undertake the
development of the field in the near fu-

ture, although the part the Government
may take in the actual control of the in-

dustry has not as yet been fully deter-

mined.
Iron Ore Deposits and Available

Water Power
The largest ore field to which recent

investigations have been directed are

those of central Celebes in the I,arona

district, lying near Towoeti Lake. The
survey of this field showed 160,000,000

tons of ore, containing an estimated iron

content of 5,000,000 tons; and there is

believed to be 5,700,000 tons of iron in

an additional 210,000,000 tons of ore that

have not as yet been completely survey-

ed and tested. This field holds the best

promise for early and profitable devel-

opment, since it lies within 25 miles of

a deep-water bay on the coast and may
be very largely worked by electric power,

which can be generated from several

waterfalls along the Larona River.

This river flows from Towoeti Lake to

the sea, descending about 300 meters in

a distance of 20 miles; about 200 meters

of this fall occurs within a lenglh of

about 8 miles. In this distance it will

be possible to utilize four falls of approx-

imately 45, 25. 30, and 80 meters, re-

spectively, the last-mentioned fall of 80

meters to be attained by the construction

of a dam 45 meters high in addition to

i^e natural fall of 35 meters. There is

also a possibility of utilizing other falls

of about 25 meters above those mention-

ed, as well as falls below of an addition-

al 50 to 60 meters.

Computing the natural overflow from,

the Towoeti, Mahalona, and Matano
Lpkes. toeether with the average rain-

fall draining into the river, it is esti-

mated that 2,610.000,000 cubic meters of

water are carried annually by the Larona
River, or an average volume of 83 cubic

meters per second. Having the lakes as

natural reservoirs for retaining the

heavy rainfall of the rainy season

through the dry season, the rate of at

least 80 cubic meters per second should

be maintained throughout the year.

BOOK REVIEW
"The Relation Between the Elastic

Strengths of Steel in Tension, Compres-
sion, and Shear," by F. B. Seely, asso-

ciate Professor of Theoretical and Ap-
plied Mechanics, and W. J. Putnam, As-
sociate of Theoretical and Applied Me-
chanics, has been issued as Bulletin No.
115 of the Engineering Experiment Sta-

tion of the University of Illinois.

The severe uses to which carbon and
alloy steels are put in some phases of

engineering, as for example, in auto-

mobile and in aeroplane construetTon

have developed a need for more detailed

knowledge of the action of steel, under
various types of stress, as well as of the

factors which affect the physical proper-

ties of the material.

Our knowledge of the breakdown of

elastic action of ductile materials, par-

ticularly in the case of combined loading,

is far from complete. The various

theories of combined stress lead to re-

sults which differ rather widely when
applied to various machine parts .or to
structural elements, such as trick cylin-

ders, flat plates, crank shafts, webs of
girders, etc. The maximum shear theory
of combined stress for ductile materials

as expressed by Guest's law, which has
gpined rather wire acceptance in recent
years, assumes that the elastic shearing
sirength is one-half of the elastic tensile

strength. Available experimental results,

have, in general, failed to justify this

assumption. The importance of the

limitation imposed by the shearing stress

upon the elastic strength of ductile ma-
terial is, of course, generally recognized.

It is of special importance to know the

relation between the shearing and the
tensile (and compressive) elastic

strengths for various grades of ductile

and semi-ductile steels. The main ob-

ject of the investigation herein recorded
was to determine carefully the elastic

shearing strength of ductile and semi-
ductile steel and to find the ratio of tho

elastic shearing strength to the elastic

tensile strength with the hope that defi-

nite information would thereby be ob-

tained on the breakdown of the elastic

action of various grades of steel and on
the limits of the theories of combined
stress.

Apart from the problem of combined
stress there has been also a lack of

knowledge of the correct elastic shearing
strength of various grades of steel and
of the general nature of elastic shearing
failure as well as of methods of deter-

mining the correct shearing strength
from tests.

This bulletin nreser.ts the results of

experiments with six grades of steel,

three carbon steels and three alloy steels,

namely, soft, mild, and medium carBon
steel, and vanadium, nickel, and chrome-
nickel alloy steel. The elastic strength

in tension in compression, and in sh.S'ar

is given for each of the six grades of

steel.

Copies of Bulletin Nc. 115 may be ob-

tained without charge bv addressing C-

E. Richards, director. Engineering Ex-
nf^riment Station, University of Iiliriois,.

Urhana.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh 'f^ „„
Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% .... 50 00

mON AND STEEL
Per lb. to Large Buyers ,'^^h

Iron bars, base, Toronto ? 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron ^i 25
Tire steel o "°

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, M in 9 00

Staybolt iron • 9 00

Beasemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 BO-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Wtu-ehouse

Steel bars 8 «2

Structural shapes 8 72

Plates 3 90

Small shapes under 3' 8 «2

FREIGHT RATES
i Per 100 PoandB."

C.L. L.C.L.

Pittsburgh to Follo^ng Points

Montreal 88 45

St. John, N.B 41% 55

HaHfax 49 64%
Toronto 27 39

Guelph 27 39

London 27 89

Windsor 27 39

Winnipeg 89% 185
METALS

Gross.
Uontreal Toronto

Lake copper *25 00 $24 00

Electro copper 24 50 24 00

Castings, copper 24 00 24 00

Tin 77 00 75 00

Spelter 12 50 12 25

Lead 12 00 12 00

Antimony 14 50 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, % up 6 50 6 50

Price List No. 38
WROUGHT PIPKS
Standard Buttweld

Per 100 feet
Steel Gen. Wrot. Iron

BUc. Gal. Blk. Gal.

% $ 6 00 $ 8 00 I %
% 4 83 6 96 5 31 7 44
% 4 83 6 96 5 31 7 44
% 642 799 7 10 8 67
% 8 11 10 24 9 03 11 16

1 11 99 15 13 13 35 16 49
1% 16 22 20 47 18 06 22 31'

IVt 19 39 24 48 21 50 26 68
2 26 09 82 93 29 05 35 89
2% 41 24 52 07

3 53 93 68 09

3% 68 54 85 56
4 81 21 101 37

Standard Lapweld
Steel Gen. Wrot. Iron

Blk. Gal. Blk. Gal.

Per lOO feet

2 . . $29 79 $36 63 $33 49 $39 96

2% 43 58 54 41 49 43 60 26

3 56 99 71 15 64 64 78 80

3V2 70 38 87 40 79 58 96 60

4 83 39 103 55 94 29 114 45

4% 95 1 19 1 20 1 45
5 1 10 1 39 1 40 1 69

6 1 43 1 80 1 81 2 19

7 1 87 2 36 2 34 2 83

8L 1 96 2 48 2 46 2 98

8 2 26 2 85 2 84 3 43
9 2 71 3 42 3 40 4 11

lOL 2 51 3 17 3 15 3 81

10 3 23 4 08 4 06 4 90

Terms 2% 30 days, approved credit

Freight equalized on Chatham, Guelph,
Hamilton, London, Montreal, Toronto,
Welland.
Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4' and under, 60%.
4%' and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4-m. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices,

Per 100
Montreal

Copper, light $15 00

Copper, crucible 18 00
Copper, heavy 18 00
Copper wire 18 00
No. 1 machine composi-

tion 16 00
New brass cuttings 11 00
Red brass cuttings 14 00

Yellow brass turnings . . 8 50
Light brass 6 50
Medium brass 8 00
Scrap zinc 6 50
Heavy lead 7 00
Tea lead 4 50
Muminum 19 00

Per Ton
Heavy melting steel ... 18 00
Boiler plate 15 50
Axles (wrought iron) . . 22 00
Rails (scrap) 18 00
Malleable scrap 25 00
No. 1 machine cast iron . 32 00
Pipe, wrought 12 00
Car wheels 22 00
Steel axles 22 00
Mach. shop turnings ... 11 00
Stove plate 25 00
Cast boring 12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %-in. and less .... 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less. ... 15
Blank bolts Net
Bolt ends ; . . i . . Net
Machine screws, fl. and rd. hd.,

steel 27%

Pounds.
Toronto

$14 00
18 00
18 00
18 00

17 00
11 75
15 75
9 50
7 00
7 75
6 00
7 75
5 00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

Machine screws, o. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fiL hd.,

brass net
Nuts, square, blank add $2 00
Nuts, square, tapped add 2 25
Nuts, hex., blank add 2 25
Nuts, hex., tapped add 2 50
Copper rivets and burrs, list less 16
Burrs only, list plus 26
Iron rivets and burrs 40 and I
Boiler rivets, base %" and larger $8 60
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 76
Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, O. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent
Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws .... plus 30
Fin. and semi-fin. nuts up to 1-in.. 20
Fin. and Seml-^fin. nuts, over 1 in.,

up to iy2-in 10
Fin. and Semi-4in. nuts over 1%

in., up to 2-in Net
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fiUet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 80
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per gross ton

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 78 DO
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Rttsburgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 6 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 59
Plumbers' oakum, per lb 10%
Packing, square braided 88
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto Mt



w
AND

Vol. XIII, No. 17.

Manufacturing News
April 22, 1920

Troubles Caused by Moisture in Compressed Air
It is a Well-Known Fact That Moisture in Compressed Air is

Something to be Avoided—The Discussion Explains How This
Trouble May be Overcome

By F. A. McLean

MOISTURE in compressed air

should always be avoided as

much as possible, especially

where it is to be used to operate recipro-

cating or rotating mechanisms on which
it has a pernicious effect when carried

into the working parts, tending to wash
away the lubricant, thereby increasing

the wear and shortening the life of the

moving parts through leaving highly fin-

ished and closely fitted surfaces bare,

and in sliding or rolling contact with

each other. While this is true of practi-

cally all .lir-operated

machines, it is par-

ticularly so in the

case of those operat-

ing at high speeds,

such as hammer
drills, pneumatic
tools, motor-driven
air-hoists, sand ram-
mers and the like, in

which the surfaces

exposftd to wear are

of necessity limited

in size, and since air

underpressure is hard
to hold, the parts are

machined to very
close limits, and wear
is particularly objec-

tionable on the

ground of lowered
economy through in-

creased air consump-
tion and loss of

power.

While moisture in

v/et air is bad
-enough in interior piping, its effects are

likely to be far worse out of doors in

open cut mining, quarrying, contracting,

shipbuilding, switch and signal work,
etc., where it is likely to collect at low
points in the system, causing water ham-
mer with consequent racking effect on
the joints and loss of power through re-

.duction of the air passages, as well as in-

creasing the danger of freezing and
bursting of the pipes during cold

-weather. The low temperatures caused
"by the rapid expansion of the air from

the exhaust of rock drills, pneumatic
hammers and other air-operated devices

will often freeze the moisture, clogging

the exhaust openings and preventing

their efficient operation.

On railroad switch and signal work,
freezing is a very serious matter, as,

should these devices fail to funcation at

the proper time through the freezing of

the working parts, it is likely to cause

considerable loss of life and property.

Time is generally an important factor

in contracting and mining operations and

cold day, but on one that was damp and
muggy.
While it is possible to compress air,

it is practically impossible to compress
water and sometimes breakage of the

working parts of a tool is caused by too

much water in the air lines. Pneumatic
tools and other air-operated equipment
are designed to operate on air and are
not adapted for "hydraulic drive."

Where tools or drills are operated on
air which contains an excessive amount
of water and are then allowed to remain

idle for a while with-

out proper attention

they soon get rusty
and it is usually not
long before losses

from air leakage and
maintenance costs

grow larger.

The Importance of

Cool Compressed Air

Air discnarged from
the cylinder of a
compressor is hot in

comparison with the

atmosphere, and on
entering the supply

pipe lines heats them
to some extent, this

heating effect travel-

ling further along the

pipe lines with the

continued operation

of the compressor

VIG. 2—MOTOR DRIVEN. DIRECT CONNECTED COMPRESSOR AND HORIZONTAL AFTER- (^^^^^^ them tO ex-

COOLER. THE AFTEmCOOLER IS DIRECTLY IN FRONT OF THE COMPRESSOR, AND NEAR pand gradually. With
THE WINDOW. the result that when

the compressor is

shut down for the night, in the cooler

Jtmosphere, they are subjected to an
equivalent, but more violent contraction.

Although this effect may not be rer.dily

noticeable, it is likely to result in strain-

ed and loosened joints, with consequent
loss of efficiency through leakage.

Aftercoolers—The Remedy

It is a well-known fact that atmo-
spheric or free air always carries mois-
ture (the amount varying with meteoro-
logical conditions in different localities).

losses in this respect are usually of more
importance than in other directions. It

is, therefore, essential that the proper

precautions be taken to ensure freedom
from interruptions which are too often

caused by freezing of the pipe lines,

drills or tools. In a case of this kind

which came to the writer's attention late

last fall, operations at a large Eastern

mine were held up and the miners forced

to sit around and "swap" stories for two
hours while waiting for the pipes to be

thawed out. This did not happen on a
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FIG. 1—DIAGRAJTMATIC VIEW OF A HORIZONTAL AFTERCOOLER.

and that it also has the capacity to ab-

sorb more up to the time that its satura-

tion point is reached.

The moisture carrying capacity of air

increases rapidly with rises in its tem-
perature and decreases, but not quite so

rapidly with increases in pressure. As
the pressure will always be at the high-

est point just as the air is leaving the

compressor, if we can reduce its tem-
perature to the lowest point, the air will

be in a position to give up so much of its

moisture that there will be little or none
left to cause trouble when lower pres-

sures and mayhap higher temperatures

are reached further along the line. It is

thus evident that the remedy for these

conditions lies in reducing the tempera-
ture of the air after it leaves the com-
pressor and before it enters the pipes,

to as low a point as possible, which will

not only prevent all of these troubles,

but will ensure better all around distri-

bution efficiency as a whole. Some cool-

ing takes place in the intercooler of a

compound or state compressor, and with
the larger and better designed inter-

coolers used on modem compressors,
more of the moisture is removed by this

means than was possible with the older

types. The air receiver also cools the

air to some extent and serves as a re-

ceptacle for the collection of moisture
from the air which passes through it, and

for this reason is fitted with cocks by
which the moisture can be drawn off at

intervals.

In the simplest form of compressed air

power plant, the receiver is the only

means of removing moisture from the

air that is employed. Too much reliance

should not be placed on the receiver for

this purpose, however, as when located

close to the compressor as it should be
and the consumption of air is heavy, the

temperature of the receiver shell will

usually be such that little or no con-

densation can occur. In some cases, the

temperature of the receiver becomes so

high that oil carried from the compres-
sor cylinder becomes ignited, causing

serious fires or explosions. It is, there-

fore, better to depend on some means of

cooling and drying the air after it has

left the compressor and before it enters

the receiver and supply lines, and this

is where the aftercooler "fits in."

What the Aftercooler Will Do

Aftercoolers cool and dry the air more
thoroughly than is possible with the best

type of receiver, and so reduce to a mini-

mum the troubles which follow the use

of wet air, and in addition remove some
of the oil which might be carried into the

receiver and perhaps to the pipe lines, to

the detriment of the air supply hose.

While of considerable importance in min-

ing, quarrying and contracting, espe-

cially in tunnels and shafts where oil in

the exhaust of rock drills or coal cutters

tends to vitiate the air, clean air is even
more of a necessity in the case of foun-

dries or in wood-working and textile

plants where the air is used for cleaning

machinery, or spraying paints, varnishes

and other finishes, and the aftercooler is

of great value under such conditions.

One of the principal functions of an

air receiver is to compensate for the

pulsating effect of each stroke of the

compressor piston and prevent rapid

fluctuations in the air pressure. For
this reason the receiver should have suf-

ficient capacity to prevent any material
rise in the receiver pressure .by the vol-

ume of air forced into it at each stroke

of the compressor piston. If the air is

allowed to pass directly into the supply
pipes, there will not be sufficient space
for its immediate accommodation and
the pressure will momentarily run up far
in excess of the average pressure in use,

accompanied by a periodic acceleration

of flow. This results in an increase in

the frictional resistance of the pipes and
at the end of each stroke the compressor
piston is required to force the air out of

the cylinder against a pressure tempor-
arily greatly in excess of normal, in-

creasing the power consumption and
putting an unnecessary strain on the

compressor. In a single cylinder com-
pressor the discharge pulsations are

more violent than in stage compressors,
as the total discharge must take place

from a cylinder of larger diameter in a
smaller portion of the stroke than is the

case with the high pressure cylinder of

a multistage compressor where the dis-

charge valves open earlier in the stroke

and the diameter of the air pipe is about
one-half that of the cylinder. In this re-

spect the installation of an aftercooler,

since it increases the available receiver

capacity, will be of considerable benefit,

especially in intermittent work, such as

running rock drills, pneumatic tools,

hoists, etc., and will assist the governor

AIR AFTERCOOI.ERS

80 TO 100 POUNDS AIR PRESSURE

SiMof Maxtmiim Capacity of Aftercoolers in Cu. Ft o f Free Air per Shipping
A fiercemirr

Height >clu»l

Pipe Connections Minute with Cooling Water at Weight
lbs.

Diamrtrr or Square Air 60" F. 70" P. 80" F. 9C"F.
Numlxrr .ShHI

Inches
I.cnp;th

Feel
Feel of
CoolinK Water Do-

^

and Surface Inlet, Outlet. Inlet Single Two Single Two Single Two Single Two mestic Kxporl
Inches Inches Inches and •Stage Stage Stage Stage Stage Stage Stage Stage

Outlet Com- Com- Com- Com Com- i Com- Com •Com-
pression ipression prcssionjpression pression prcssion pression pression

M 10'^)" M S 4 , . 253 360 ' 230 ! 330 207 297 186 268 1800 2160
20>4 10'

6"
152 8 6 IH 705 1170 640 1051 575 957 518 860 .3000 3606

Wi 14'-6" 305 10 8 i'A 1410 2360 ' 1280 2135 1150 1920 1035 1725 4200 5000
.10 l7'-8" 757 14 10 3 3500 5840 3180

; 5299 2880 4750 2590
1

4270 8500 I02U0
3» 19'.0" 1497 18 It 5 690D 11.500 628Q

J
10479 5650 »100 5100

i

84.50 16100 I93M
10 «!i l»'^)" 2012 18 14 6 9300 1.5.500 8450 ' 14084 7600

1 126.50 6850 ,
11350 IWOO 23700

FIG. 3 -TABLE SHOWING CAPACITIES OF INGERSOLL-RAND HORIZONTAL AFTERCOOLER.
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•or regulator of the compressor in main-

taining a steadier pressure.

Aftercoolers usually consist of a cylin-

drical steel or cast iron shell with cast

heads supported on cast iron foot pieces

surrounding a nest of iron or brass

tubes, the ends of which are either ex-

panded or fitted with copper ferrules and
caulked into steel tube plates at each end

of the casing, provision being made for

expansion and contraction. Water enters

the lower set of tubes, traverses each

row and leaves at the top of the shell,

while the air enters and leaves at the

top, surrounding the tubes in transit and
"travelling in a direction opposite to the

water. Baffle plates are arranged so as

to cause the air to cross and recross the

tubes several times. An open funnel is

generally placed in the water discharge

to show the amount of water flowing and
facilitate its adjustment. The moisture

collected from the air is prevented from
escaping with the latter by a plate in

front of the air discharge opening.

There is some difference of opinion as

to the respective merits of iron and
brass tubes for this class of service.

Brass is a better conductor of heat than
iron, but on the other hand, galvanized

iron tubes are usually rougher and pre-

sent more surface to the 'air, so that

there is probably little or no difference

between them in cooling effect. Vertical

aftercoolers are sometimes preferred on
account of the smaller floor space which
they occupy, but aside from this, there is

no reason for using one style in prefer-

ence to the other. While aftercoolers of

different makes vary in minor details,

the essential principles of all are the

same and their construction will be more
readfty understood by referring to Fig. 1.

Aftercoolers are usually equipped

with pressure gauge, safety valve,

flanged pipe connections, water fittings

and drain cocks. When properly de-

signed and supplied with the requisite

amount of water they will readily reduce

the temperature of the air passing

through them to within 15 or 20 degrees

of the entering cooling water. The tem-

perature and quantity of the latter re-

quired depends on the cooling effect de-

sired. The following figures which are

Ijased on good cooling results with air at

80 to 100 pounds gauge pressure when
compressed by a two-stage machine, will

be found accurate for use with after-

coolers of the type described:

Gallons per hour i>er

Temperature of Cooline 100 cu . ft. of actual

Water free air permin.
60 DeKTees Fahr. 120

60 Degrees Fahr. 1.50

70 Degrees Fahr. 180
80 Degrees Fahr. 210
90 Degrees Fahr. 240

the ceiling or mounted on or under the
floor, as may be most convenient from
the standpoint of economy of floor

space or ease in making the necessary
connections. It should be placed between
the receiver and the compressor and as

close to the latter as possible. Pipe of

amply large size should be used in mak-
ing the necessary connections and care

should be taken to provide piping by
which the moisture may be drained off

at intervals. It is good practice to make
connections from the compressor to the

aftercooler and from the aftercooler to

the receiver, one or two sizes larger than
that leaving the receiver, using reducers

to make the actual connections if neces-

sary. Elbows should be avoided, any
bends that are necessary being made by
giving the pipes a wide sweep.

In some localities water is scarce, and
where this condition exists it is often

possible to use the cooling water from
the aftercooler for hot boiler feeding, in-

creasing the efficiency of the plant and
adding to its economical ' operation to

some extent through the recovery of

waste heat.

While an aftercooler will not eliminate

all of the moisture from compressed air,

the best results in this respect, especially

in the case of large installations, being

obtained by the use of an aftercooler in

conjunction with a number of small sec-

ondary receivers or moisture traps (of

which there are a number now on the

market, one of the best known as the

Stratton) placed at intervals along the

supply lines, it will be found that in the

majority of cases the aftercooler alone

will dry the air to such an extent that

the troubles due to wet air and the conse-

quent inconvenience and low efficiency

which follows, are entirely done away
with.

In addition to this, the installation of

an aftercooler often results in increased

economy in power consumption with no

outlay other than the cost of the after-

cooler, the necessary connections and a

moderate supply of cool running water.

It is thus evident that the inclusion of an
aftercooler when securing estimates on

new compressed air plant, or the addition

of one to a plant already in existence, is

a subject well worth the attention of

anyone desirous of obtaining the high-

est efficiency from their compressed air

equipment.

Aftercoolers are made in a number of

different sizes, the capacity of which
varies with the temperature of the cool-

ing water, and whether the air to be

•cooled is obtained by single or multi-

stage compression. This point will be
seen more clearly by examining the table

'in Figure 3, giving the sizes and capa-

cities of Ingersoll-Rand aftercoolers.

An aftercooler may be suspended from

NEW MACHINE TOOLS FOR CAN-
ADIAN MARKET

It will be interesting to the Canadian
machine tool trade in general to know
that the Albert Herbert, Ltd., of Coven-
try, England, have opened up a Toronto
office. Their present headquarters are

at 31 Yonge Street, but this is by no
means their permanent abode. They
have merely opened up this office until

they complete arrangements regarding
proper warehouse premises.

It is their intention to caiTy in stock

a representative line of machines made
by the Albert Herbert, Ltd., also other

various companies that they represent.

They already have a number of machines

en route for Canada, and it is their in-

tention to have their stock assume con-

siderable proportions in the near future.

One big point in their favor is the

fact that the staff will consist of both

practical and technical men who are

thoroughly versed in modern machine
tool practice, and intimately acquainted

with the machines they will handle.

This allows them to be in a position

to furnish the trade with all necessary

technical information, and give full ser-

vice in as far as service and the obtain-

ing of maximum production is concern-

ed. In addition to their ovm lines, they

will handle other tools which are new
to the Canadian market, a list of which

follows

:

The Webster & Bennet, Coventry, line

of boring mills and automobile profilers.

The G. Stirk & Sons, Halifax, line of

planers and boring mills.

The H. W. Keams Co., Manchester,

Horx boring, milling and facing ma-
chines.

The Lumsden Machine Co., Ltd., Gates-

head-on-Tyne, line of grinding ma-
chines.

Power and hand presses made by

.J. Rhodes & Sons, Wakefield.

The L. Gardner & Son, Pancroft,

Manchester, line of crankpin turning

machines.
The Tangyes Limited, Birmingham,

line of heavy machine tools.

The Britania Foundry Co., Coventry,

line of foundry appliances.

The Manlove .A.lliot & Co., Ltd., Not-

tingham, line of oil separators.

The W. D. McKendrick & Co., Mother-

well, line of girder radial drilling ma-
chines.

The B. Smith & Sons, Todmorden, line

of chain mortising machines.

The Moses Eadon & Son, Ltd., Shef-

field, line of high speed and carbon steels,

saws, machine knives.

The Scriven & Company, Leeds, line of

shipyard and rolling mill equipment.

The Vulcan Foundry Co., Ltd., New-
ton-le-Willows, line of Vulcan pneumatic

riveter for locomotive work.

The^ George Taylor & Sons, Coventry,

line of small vertical milling machines.

The H. Wallwork & Co., Ltd.. Man-
chester, line of gear generating and bob-

bing machines.

The E. C. Wrigley & Co., Ltd., Bir-

mingham, line of twist drills, reamers,

milling cutters.

The E. G. Herbert & Co., Manchester,

line of hack sawing machines and small

tools.

The H. Atkins, Ltd., Peterboro, line

of light machine tools.

The Herbert Eng. Company, Reading,

line of floating tool holders.

J. Buckton & Co., Ltd., Leeds, line of

heavy machine tools.

This varied line illustrates on what a

scale the Herbert Co., Ltd., have enter-

ed the machine tool market. Manv of

these lines have snecial points of in-

terest which will be presented to readers

in the near future. Anyone interested

can be assured of courteous treatment
and careful attention at the hands of

Mr. Blair, who is the representative of

this company.
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The Magnetic Chuck, Its Design, and Various Uses
A Continuation of Last Week's Article on the Principles of

Design, Together With Various Uses of This Style of Chuck in

the Modern Manufacturing Plant

By J. H. Moore

In Fig. 5 we show the work, B, bridg-

ing one of the gaps, but not the second
gap. In this case the leakage induced
by the intermediate piece is very much
increased and therefore the pull cor-

respondingly decreased. Theoretically
this chuck is made up of independent
poles. However, since all these poles

are joined at the lower end magnetically
.and this end is carried up in the form
of an enclosing wall which forms the

body of the chuck, we really have a
series of north and south poles along
both sides of the chuck. This is most
plainly demonstrated in the cross-sec-

tion, AA, Fig. 3. In Fig. 6 this type
of chuck is shown in use on a milling

machine and from the diagram it is evi-

dent that a shunt magnetic circuit

passes uninterrupted from the bottom of

the chuck through the machine, return-

ing by way of the milling cutter and
therefore under these circumstances not
only the machine, but the cutting tools

themselves, will become magnetized.
With the multiple-pole chuck, the mag-
netism that is shunted through the ma-
chine is produced by the magnetic force

of one pole and alternates in polarity as

the tool passes along the work. Ma"g-

Tietized tools accumulate and hold a cer-

tain amount of chips and steel dust
•which rapidly dull the cutting edges.
The magnetized machine attracts iron

dust and therefore invites wear to an un-
desirable degree.

In Fig. 7 we show a single-pole form
of chuck which consists of a single-pole

piece that fits on top of the main pole

of the magnet.
In this type of chuck the body forms

one pole and the serrated pole face

circuit of the section, AA, is exactly the
same in Fig. 3 as it is in Fig. 7. How-
ever, on account of the fact that the
body of the multipie-pole .--huck is utiliz-

Figr. 11.—^Simmons Unit-Pole Magnetic Chuck suitable for toolmakera.

forms the other. The two parts are held

rigidly in proper relation by filling the

space with a non-magnetic metal. This
chuck has one advantage over the chuck
shown in Fig. 3 in that there are no
neutral spaces between adjacent poles fn

the pole face. The disadvantage of this

type of construction lies in the use of a
single-pole in connection with a serrated
pole face, because a pole face of this kind
provides an air gap of short length and
very large area, which means a large
amount of flux can leak through the cir-

ed as a part of the magnetic circuit only
to a slight degree and depending upon
the work mounted on it, the magnetizing
effect of the single-pole chuck is very
much greater under the same circum-
stances because the total magnetism is

polarized in one direction.

In Fig. 8 we show the effect of plying
the work on the single-pole chuck in such
a way that the area over one pole is very
much less than that over a second pole.

From this diagram it is evident that

small pieces of work unless properly

Fig, 12.—The same Chuck as used by tpotmakers, disassembled.

circuit formed in the body of the chuck.
The face-plate is made up of a grid, tlie

bars of which are cast integral with the
body and the spaces between the bars
are filled with projections from a pole

cuit unless the work that is on the chuck
covers a considerable area.

Referring to Fig. 6 where we show the
multiple-pole chuck mounted on a mill-

ing machine we see that the magnetic

placed will have a very much reduced
magnetic pull exerted upon them because
the small area on one side, in this in-

stance, north, is quickly saturated with
magnetism which forces the rest of the
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Fig. 13.—Complete disassembled view of Simmons Unit-Pole Magnetic Rotary Chucl<.

magnetism to leak out into the air. Then,
too, it should always be borne in mind
that when the permeance of the mag-
netic circuit is decreased by introducing
air gaps or placing the work so that it

saturates more in one place than an-
other the total amount of magne-
tism produced by the exciting coils is

less than when the work is so mounted
on the face-plate that equal areas are in
contact with opposite poles.

In Fig. 9 we show the construction of
a unit-pole magnetic chuck. In this
chuck the magnetic circuit is a complete
unit entirely separate and distinct from
the body of the chuck. The magnetic
circuit is oC the multiple-pole type and
the face-plate is made up of a series of
interlocking pole pieces mounted in po-
sition with non-magnetic metal between
their adjacent sides and completely sur-

rounding them, the combination being
included in a frame, which is attached
to, and forms part of, the body of the
chuck.

By mounting magnetic circuit, E, in-

side the body, F, and separating the two
by non-magnetic material at all points of
contact there are never any circum-
stances under which the magnetism will

travel through the body of the chuck,
therefore there can be no leakage from
the chuck into the machine or the tools.

In fact, the body of the chuck with this

type of construction, when of iron, forms
an effective barrier, or screen, for mag-
netism, so that magnetism from inside

he chuck cannot get out, nor magnetism
from the outside get in.

On account of the unit construction
the magnetism produced in each pole

passes into the adjacent pole piece, and
nowhere else, which means a short path
of maximum area and results in maxi-
mum magnetism and pull in a given
space.

By interlocking the poles a condition

such as shown in Fig. 8 is practically

impossible. Furthermore, the inter-

locking produces a pull that offers con-

Fig. 14.—Rear view of the same chuck showing current trnn^miitintr mechanism.

Fig. 15.--Magnetic Chuclis find many applications for which they were not originally
intended. Scraping gibs is. an example her* illustrated.

Fig. 16.—Application of ten-inch aluminum body Magnetic Chuck to
second operation work on a Lodge & Shipley lathe.



396 CANADIAN MACHINERY Volume XXIII

siderable resistance to forces acting

across the chuck. With straight parallel

pole pieces a piece of work can be moved
ir such a way as to not change the num-
ber of lines of flux passing into the work
and therefore there will be little resist-

ance offered to motion in this direction.

In the Simmons unit-pole chuck the

work, no matter how small it is (down

to one inch square), cannot be moved in

any direction without changing the num-
ber of lines of flux that pass over the

work, and therefore it will oppose forces

in all directions.

Although a large number of different

types of these chucks are made, the basic

principles of construction are practically

the same. We have for illustrative pur-

poses chosen an 8 x 10 in. chuck, which
is shown disassembled at Fig. 10. This

type is what is known as a rectangular

T-slot chuck.

In this photograph the magnetic cir-

cuit with coils in position is shown in

the body of the chuck. The face-plate

and terminal blocks have been removed.

The switch for magnetizing or de-

magnetizing the chuck can be installed

at any convenient point on or near the

machine. Leads run from one side of

the switch to the supply line, and from
the other side to the chuck. Oi course

this type of chuck is equipped with rub-

ber hose covering for all lead wires, so

that the chuck can be used for wet
grinding as well as dry grinding. The
back rest and back-plate as shou-n can

be completely removed from the face-

plate, as can also the end stop if desired.

The end stop and back rest are also ad-

justable as far as height is concerned.

On this style chuck two gaskets are used,

one between the face-plate and body of

chuck, the other between the terminal

box and the chuck body. The object is

obvious, namely, to make the chuck ab-

solutely watertight.

Of course all the coils in the chuck are

wound for the same resistance, a definite

number of which are connected in series

for 110 volts, half as manv in series for

Fig. 17.—^Simmons T-SIot Maenetic Chuck used for holding cast iron pieces in a
vertical milling machine. Note carefully that chips are piled just as they naturally
fall, and are not governed by magnetism. It should also be noted that tho tool is

perfectly free from any clinging pieces of iron.

55 volts, and twice as many in series

for 220 volts. The one shown, however,

is too small to contain enough coils for

such a voltage as 220, so that when it

is to be used on the 220 circuit a special

resistance unit has to be connected in

series with the chuck.

On the other hand chucks that are

large enough to contain a sufficient num-
ber of coils for 220 volt operation can be

changed over to 110 volts by connecting

in parallel a number of 110 volt groups.

Special terminal blocks are used on 220

volt chucks which permit this change to

be made without trouble. The use of the

back rest is so self-apparent that com-
ment is hardly necessary.

At Figs. 11 and 12 we iHustrate a 4^:

X 9Vz unit-pole chuck, which is made
with an aluminum body. It is also equip-

ped with a special arrangement of pole

pieces to facilitate tha application of

auxiliary devices on the face-plate. SucTi

KSk. 18.— 31 X lOVi Magnetic Oiuck mounted on Brown & Sharpe milling machliie.
The work i« a piece of cold rolled steel 31 inches long, 4 inches wide, and % inches
deep. The cut is 4 incbet nrlde by 7-16 inches deep. The feed is 1 5-16 inches

per minute. The cutter 2% inches in diameter and is running at 69 r.p.m.

a chuck as shown is specially applicable

to tool-room work, both for its general

utility and lightness, as the comjilete

chuck weighs only 15 pounds.

At Fig. 12 we show it disassembled,

and its construction is exactly the same
as previously described, with the excep-

tion that the body and frame of face-

plate, also the back rest, is made of

aluminum. The coils are arranged some-
what differently but are the standard

type, and in the same relative propor-

tions.

The Rotary Chuck
We next show a disassembled view of

a 10-in. rotary unit-pole magnetic chuck

at Fig. 13. The body in this case is

also made of aluminum. The face-plate

when assembled is located by dowels,

and a gasket placed between the plate

and the body once more guaranteeing

*^he chuck to be watertight.

In this style chuck an auxiliary face-

plate is often used for extremely small

work. Briefly the auxiliary plate is

mounted on top of the standard plate in

such a way as to carry the poles toward

the centre. A bronze ring one-half the

thickness of the face-plate holds the

poles in position.

A rear view of this chuck, showing the

method of connecting the current-trans-

mitting mechanism, is shown at Fig. 14.

The bracket as illustrated is mounted on

the machine wherever desired, and as

noticed, this bracket is so arranged as

to be adjustable.

Various Applications

The possible uses for magnetic chucks

are almost infinite in variety. This is

especially true when the application of

auxiliary pole pieces is considered. The
subject is largely or.e of education and

experience, and as the engineer and

mechanic become educated in the appli-

cation of magnetic principles the use

of magdotic chucks is sure to extend to

fields even greater than at present con-

templated.
To commence with, let us look at Fig.
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Fig. 19.— The h».'Idin>r power of the Magnetic Chuck is well exemplified in the illustration
The chuck is 31 inches long by 10^ inches wide. The work is a piece of cold rolled steel 31
inches long, 4 inches wide and % inches deep. The chip is % inches deep and 3-1& inches
thick, the table feed being 40 feet per minute. It stalled the machine at the point where the

cut stopped.

15. Here we see a very good application
of the use of a magnetic chuck, and one
for which perhaps it was not originally
Intended. The workman is shown scrap-
ing gibs. He can concentrate on bis task
In hand, feeling sure the work will not
move. Another advantage of using a
chuck for this style of v/ork is that it

will hold the work firmly, which would
perhaps become deformed through grip-
ping in a vise. By this method strains
are eliminated and no deformity can
oceui'.

At Fig. 16 is illustrated an application
of a 10-inch aluminum body rotary chuck
on a Lodge and Shipley lathe. This
chuck is used on second operation work
as shown. The bracket carrying the
brush rig.crin.g is plainly seen at the right.

It is hardly necessary to comment on the
efficiency of a magnetic chuck for work
of this characLer, for its time-saving
qualities are self-apparent. A chuck of
this nature has also the advantage of
giving a uniform support to the work
without the application of any undue
force at one point which would tend to
cause distortion.

The use of a T slot chuck on a ver-
tical miller is shown at Fig. 17. It is

used in this case for holding cast iron
pieces in position while being milled.

An interesting feature in connection with
this photograph is the fact that it fur-
nishes evidence that there is perfect in-

sulation in the magnetic circuit, for
otherwise the chips could not be in the
natural position as shewn. The tool it-

self is also free from a^y clinging pieces
of iron, again proving thi.s point.

Another m.illing operation is shown at
Fig. 18. This illustrates a 31 x 10 14 in.

chuck mounted on a Brown and Sharpe
miller. The work being parformed is

that of a piece of cold-rolled steel 31

inches long, 4 inches wide, and % inch

deep. The cut being taken is 4 inches

wide by 7-16 inch deep. The feed is

1 5-16 inches per minute. The cutter is

2 "'4 inches diameter, and is running at

69 revs, per minute. From these figures

one cannot he'p but admit that a

magnetic chuck has more holdiiig power
than often accredited it.

The next photograph, Fig. 19, ex-
emplifies once more the holding power
of a magnetic chuck, together with its

variance of uses. The chuck illu.sttated

is 31 inches long, 10i/4 inches wide, and
is installed on a 30-inch planer. The
work being held is a piece of cold-rolled

steel 31 inches long, 4 inches wide, and
% inch deep. The chip being taken is

% inch wide and 3-16 inch thick, and the
table speed if 40 feet per minute. So
great was the speed of the table feed
that it stalled the machine at The poiiit

where cut is shown to end. Of course, as
can be noted, the back and end stops,

together with side stress clamps, are
employed, but one can readily realize the

necessity of these in work of such a
heavy character. It speaks well of the

chuck's holding power to think that even
though the planer stalled the work stay-

ed in position.

Some Grinding Installations

It is in the field of grinding that the
magnetic chuck is perhaps best known.
At Fig. 20 we show an application where
V-blccks are employed in the grinding
of brass washers. The V-blocks are
made from steel and the sides of the V-
block are undercut to a knife edge, and
of such thickness that the knife edge
grips the edge of the washer with suffi-

cient power to hold it.

Another case whsre special designed
chucks can be used to good advantage
for special purposes is shown at Fig. 21.

In this case the chuck contains four
longitudinal poles. The two adjacent
poles in the middle are carried as shown
and machined to receive the sfnall

wedges, three of v/hich may be seen on
the front of the chuck. These wedges
are only % inch long, 3-16 inch wide, and

^
Fig, 20.—Showing the application of V-blocka in the grinding of brass washers.
The V-blockB are made of steel and the sides of the V are under-cut to a knife
edge and of euch thickness that the knife edge grips the edge of the washer with

sufficient power to hold it.
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I Fig. 21.—^Magnetic Chucks are often made up in special designs for special purposes.
In this instance, the chuck contains four longitudinal poles. The two adjacent
poles in the middle are carried as shown and machined to receive the small wedges.
three of which may be seen on the front of the chuck. These wedges are ground to

an extremely accurate angle. The face of the chuck is accurately ground to determine
this anffle and the pull exerted upon them is 210 pounds per square inch, which

assures very perfect seating on the holding surface.

are ground at a bevel of 14 degrees, 2
minutes, and 6 seconds. The face of the
chuck is accurately .srround to determine
this angle, and a pull of 210 pounds per
square inch is exerted, which assumes
a perfect seating on the holding surface.
It is in such cases as this that the aa-
vantage of magnetic ch\icking is appar-
ent.

At Fig. 22 we illustrate a special
suxiliary pole piece for use with the reg-
ular chuck when grinding a definite
bevel. The pull of all the poles is trans-
mitted to the two auxiliary poles as il-

lustrated. It will be noticed that these
poles are made up of two pieces separat-.
ed from each other by a strip of brass
with feet staggered in such a way as to
rest on .ilternate poles of the chuck.

There should be no hesitation in

accepting the magnetic chuck as a
valuable asset in the manufacturing
plant and machine shop of to-day. As
stated at the beginning of one article, it

is lack of education in their uses that
precents their being as well known as
they should be, and it is a safe prediction
to say that magnetic chucks are bound to

become more and more popular as their
uses and merits are realized.

zation. Enough to say that, realizing

the need of such a society in Canada
they instructed their national secretary,

Mr. W. H. Eiser.man, to visit Toronto
and acquaint Canadians of their oppor-

tunity of joining the American society.

A meeting was held in the King Ed-
ward Hotel, at which Mr. Eisenman pre-

sided. He briefly but very forcefully

explained the aims and purposes of the
American Steel Treaters' Society.

"The purpose of the society is- not to

make money for itself," said Mr. Eisen-
man, "but to promote the arts and
sciences- connected with the heat treat-

ment of steel; to hold meetings (by the
establishnienl of local chapters) for the
reading and discussion of papers bear-
ing upon processes, instrum.ents, equip-
ments, apparatus, etc., employed in prac-
tical and research work connected with
the art; to collect, publish and dissemin-
ate technical and practical knowledge for
tht improvement of conditions in connec-
tion with the heat treatment of steel,

and to closely unite those engaged in the
practical and technical branches of the
same."

The recognition and reception our
society has received since its establish-

ment is a marked indication of the worth
of its aims and objects—and the confi-

dence of the craft at large in the spirit,

judgment, sincerity and vision of the
fouTiders.

Local chapters of our society have been
established ;n Chicago, Clevejand, Pitts-

burgh, Milwaukee, Philadelphia, Cincin-
nati, Buffalo, Rochester, New York City,

Minneapolis-St. Paul, Tri-Cities (Daven-
port) and St. Louis. Other chapters are
in process of formation, and the mem-
bership of hundreds is further distri-

buted throughout the United States,
Canada, Italy, France, Japan, England
and Au.stralia.

All the papers and discussion before
the various local chapters are collected,

published and sent to you through the
pages of the society's monthly publica-

tion, "The Journal," and thus you will

be able to keep in touch with the best
and latest progress and developrr.ent in

^11 industrial centres.

No one person knows or can conceive
of anyone knowing all about heat treat-

ment. No one makes such a claim, yet
there are many with excellent worth-

8TEEL TREATERS ORGANIZE
The 14th of April will always remain

an important date in the minds of those
interested in he&t treatment. The need
of some chi:nnel through which ex-
periences in the heat-treating field may
be exchanged has been felt in Canada
for some time, but it remained for the
American Steel Treaters' Society to of-
fer the solution.

It is unnecessary to comment on the
good work accomplished by this crgani-

o?'
22.—Special auxiliaiy pole p.ece for use with Simmons Unit^PoIe Magnetic

Chuck when grinding a definite bevel. The pull of all the poles is transmitted to
the two auxiliary poles as plainly shown on the above illustration. It will be seen
that the auxiliary polM are made up of two pieces separated from each other
by a >trii> of brass wHh feet staggered in such a way as to rest on alternate poles

of the chuck.
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while ideas and improved methods, who
are more than willing to efiect an even
exchange.

Advantages of Membership

The advantages of membership in the
society are many; you will receive "The
Journal"; be entitled to the free use of
the Employment Service Bureau; receiva
valuable data sheets, and have the privi-
lege of att8nding meetings of any chapc
ter of the society.

The journal of the society is the best
publication in the heat-treating field.

Its main articles in every issue are writ-
ten by experts in their line and they are
both practical and iheoretical. All the
papers presented at the annual conven-
tion of tlie society in September are be-
ing published from month to month in
the journai. A series of special articles
on "Practical Talks on Case Hardening"
appear every nunth. Special arrange-
ments have been made so that new mem-
bers may secure back numbers of the
journal at small cost. In addition to the
main articles there are also important
departments such as the editorial, book
reviews, correspondence, employment
service, cnn^.mercial items, and abstracts
of recent patents of interest to heat
treaters. The Board of Associate Edi-
tors is composed of some of the leading
research men of the country who have
contributed papers to the Journal and
are continuing to do so.

Ihe need of a Toronto chapter is self-

evident and, my appeal to you to start
such a local chapter will, I feel sure, re-

ceive a hearty response, because then you
will have the privilege of attending regu-
lar monthly meetings in your own lo-

cality, at which papers and discussions
of interest to the workers in steel wfll

be read and discussed by men who know
the practical side of the game as well as
the theoretical. At these meetings
friendships and associates will be form-
ed that will be of inestimable value to
you. You will become acquainted with
the men in your own line of work. There
you can talk over your troubles and ex-

periences with others, and compare notes.

The day when a man believed that he
had secrets in his heat treating depart-
ment he could not divulge is passing
rapidly, and the open door policy of the

exchange of ideas is gaining rapid head-
way.

You might ask whether you ought to

join such a society, to this I would say:
"If you are in any way interested in

the manufacture of steel, the manufac-
ture of tools, machine parts, the heat

treatment of same, or the use of the fin-

ished product, you will find the .Ameri-

can Steel Treaters' Society to be a real

and practical benefit. No matter in

what line of activity you may be engag-
ed if the products you use are heat treat-

ed you should be interested in member-
ship and would receive practical benefit

and help from the society."

Every firm should be represented, be-

cause you need not receive but one small

idea a year in order to feel more than
repaid for the dues.

Membership in the society now in-

cludes: Leading manufacturers, general
managers, superintendents, work man-
agers, metallurgists, chemists, super-
visors of heat-treating rooms, furnace
men, sales representatives,, designers,
purchasing agents and inspectors.

This educational movement, founded
for the increased efficiency of all those
interested in heat treating, deserves your
strongest support. It is educational in
its purposes, co-operative in its manage-
ment. All money received from all

sources is all devoted to making the so-

ciety of greater value to the members.
It is only by having all people who

are interested become members that we
shall be able to secure the greatest and
best results.

After Mr. Eisenman had concluded his
address he asked for the opinions of
those present. Each speaker was very
enthusiastic In his ideas regarding the
possibilities of such a society in Canada,
and after various views had been heard
on the subject it was unanimously de-
cided to start a local chapter.

Officers were elected, and the first

meeting of the new chapter was fixed

for Tuesday. April 20.

Invitations were forwarded to those
interested, and v/hile every effort was
made to reach all parties concerned it

was felt that many had probably been
omitted from the list, it being impossible
in such a short time to cover the field

completely.

CANADIAN MACHINERY takes this

means of still further inviting anyone
interested to attend. It is not necessary
to be actually engaged in the heat treat-

ing business. Anyone is welcom.e, no
matter what their position. The main
thing is this:

Are you interested in heat treatment?
If so, youi place is at these meetings.

They will be held once a month and we
shall acquaint readers through our
columns with the activities of the organ-
ization.

We cannot too strongly endorse the

necessity of such a society. In these

days of strenuous competition the old

haphazard methods of guessing the tem-
perature, etc., are past. We must know
what we are doing to the steel, why we
are doing it, and what the results will

be. These facts will be discussed and
spoken of by the very best authorities

on the subject, as the society will bring

in from time to time various speakers

to talk on heat treatment in its many
phases.

We strongly advise anyone interested

to enquire for further information of

Mr. A. Lowry, secretary-treasurer and
chemist of the Massey-Harris Co.

Following were the officers elected:

J. H. Moore, associated editor, CANA-
DIAN MACHINERY, chairman; H. A.

Phillips, mechanical engineer, Canadian
Cycle and Motor Co., vice chairman; A.

Lowry, chemist, Massey-Harris Co.,

secretary-treasurer; executive commit-
tee: Charles N. Dawson, metallurgist,

Machine & Stamping Co.; Chester Hamil-
ton, president, Hamilton Gear & Machine
Co.; Charles Hack, chief inspector, Cana-

dian Allis-Chalmers Co.; W. 0. Oliver,

superintendent. Steel Company of Can-
ada.

Those present at the initial meeting:

W. F. Sutherland, editor "Power House";
Capt. Grant, chief inspector, and A. G.

IViarr, superintendent of heat-treating de-

partment Willys Overland Co., Ltd.; Mr.

Lay, sales manager, and W. W. Doran,

salesman of the Keystone Products Co.;

A. P. Inglis, manager, and P. G. Christie,

salesman, of the Crucible Steel Co. of

America; W. Oliver, superintendent, T.

Holmes, superintendent of heat treating

and G. Wyse, master mechanic of The
Steel Co. of Canada; James Lewis, super-

intendent of the John Inglis Co.; J. W.
Brown, superintendent of the Capewell

Horse Nail Co.; Gordon Lee, mechanical

superintendent. Machine & Stamping
Co.; J. H. Martin, president of the Pre-

cision Tool Co.; W. J. Trybell, Canada
Metals Co.; Chas. Bailey, manager.
Jessop Steel Co.; J. W. Bartlett, works
manager. Chase Tractor Co.; George
Wilkins, superintendent of tools, Bawden
Machine Tool Co.; T. J. Segwick, ma-
chinery superintendent, C. Hack, chief

inspector, and G. Farrar, mechanical

superintendent of the Canadian Allis-

Chalmers Co., and N. B Ferguson, man-
ager, Edgar Allen Co., Ltd.

An array of names such as these can-

not fail to impress readers with the

fact that the need of proper heat treat-

ment is recognized by the big men.
Show you are interested by writing for

all details; in other words, get behind

them and help piace Canada on the map
in so far as studying and discussing heat-

treating methods and practices are con-

cerned.

A new French tool steel, known as

Etiquette Rouge is according to L'lmpor-

tateur Francais, a cast steel containing

tungsten and suitable for the manufac-

ture of screw taps and dies. It can

easily be tempered and resists corrosion,

it is claimed, to a remarkable degree.

After being carefully and completely

heated to a bright red at a temperature

of from 760 deg. to 780 deg. C, it is dip-

ped in water at about 15 deg. C. Small

sections can be dipped at a lower tem-

perature. A second grade of tool steel,

K9, used in making precision tools, is

also described. This steel, it is said, is

practically free from expansion and con-

traction during tempering. Its treat-

ment requires gentle and complete heat-

ing at from 780 deg. to 880 deg. C, and

the use of an oil bath. The two steels

are delivered annealed and ready to be

worked.

A substitute for cork can be made, ac-

cording to the "Berlingske Tidende" by

the action of acetylene on the oxides of

copper and nickel.

The city of Calgary, Alta., is asking

for tenders for the supply of three 200'

k.v.a. 12,000 volts to 2,300 volts trans-

formers. Specifications can be had from
the city engineer. Tenders to be ad-

dressed to the city clerk, Mr. J. M. Miller.
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WELDING
AND CUTTING

Lessons on the A. B.C. of Good Welding
These Articles Will Give Valuable Hints on the

Art of Good Welding—The Second Lesson
Will Appear in an Early Issue

By W. B. Perdue*

ONE of the first things that must
be taught a student of any me-
c'.-.anical trade is to handle his

tools in a professional and effective man-
ner.

One point that often escapes attention

and is vitally important to the proper
Manipulation cf the welding torch, is

elimination of wrist motion. The torch

must be kept on the job. If permitted to

bob up and down, or to swing in any

•Director Welding Department, Healds Engineer-
ing School. San Francisco, Cal.

otherwise irregular movement, the action

of the oxygen in the air on the melting
metal in the wekl will greatly reduce its

strength and efficiency.

The torch must be swung across and
the flame played upon both sides of the
metal to be welded by a free arm motion
in wljich t!'.e elbow and shoulder form the

only axial points.

A long oscillatory movement in which
the torch swings in the direction AB
(Fig. 1) will be found the easiest to ac-

quire and in practice the most rapid and

economical. The turns at each end of the
stroke should be made in a right-hand
direction, like the hands of a watch, when
using the torch in the right hand. This
overcomes the tendency to assume a
"Spencerian slant" as in penmanship, and
has certain other adventages.

Music in Business

This movement must be regular and
rhythmic. When the Government de-

manded an intensified training course for
welders I originated the phrase, "Whistle
a waltz while you are working and get
ihe music into your weld." The tests of

time have proved the value of this im-
portant, but often neglected, part of the

welder's training.

To acquire proficiency in this motion
requires considerable patience and prac-
tice. It is, however, the foundation of all

good vvelding, :i'id can be mastered hy
anyone who will devote sufficient time

FIGS 1 TO 4—ILLUSTRATING VARIOUS WAYS OF HOLDING THE TORCH.
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and eflFort thereto. To a very great ex-
tent the progress of a welder and the
quality of his work can be determined
by the skill with which he manipulates
his torch and rod. In all cases it is cer-
tain that metal that ft "plastered on"
hit and miss cannot produce a sound
weld.

New Method Used

In Fig. 2 is shown a method th.^t was
formerly more commonly used than at
present. Here both the torch and the
flame are directed in the line of welding,
with the work progressing away from
the operator. It is still in use by many
operators on light sheet steel and barrel
work. Others modify the method slight-
ly by drawing the handle of the torch to-
ward them enough to keep the hand and
the hose from being directly over the
heated section just welded. In some cases
the filler rod is worked into the weld be-
hind the flame and beneath the torch.

This method of handling the filler rod
is not especially recommended. It is be-
lieved that greater proficiency is possible
by handling the rod in such manner that
the same relative position can be assum-
ed fnr both rod and torch in surface, side,
vertical and overhead welding, and to
some degree in handling any and all
metals. This method and the modifica-
tion next illustrated utilizes the heat of
the o'lter envelope of the flame to pre-
heat the section to be welded. This pre-
heating not only increases the speed of
the work and decreases the cost but also
tends to produce a better weld.

Position Used in Welding

Fig. 3 illustrates the proper position
for holding both rod and torch. Here the
line of welding is also away from the
operator but not directly so. The heel
of the torch is held sufficiently high to
permit the tip to point in the same di-
rection as the line of welding. The tip
ii.ay be permitted to incline very slightly
toward the operator Under no circum-
sfances mu.st the torch hand be allowed
to sag and direct the flame against the
side of the weld opposite the operator in
the slovenly manner illustrated in Fig. 4.
It is of the utmost importance that both
edger. of t!;e weld shall be in perfect
fusion. To direct the flame against the
opposite side would cause it to melt first
and to be washed by the right hand mo-
tion against the side next the welder and
me»-ely stick without welding and with-
out strength. Inclining the flame slight-
ly tov;ard the side of the weld next the
operator insures fusion of that side that
is less distinctly visible, wh'le the right
hand motion of the torch supports the
metal and prevents it from flowing dovm
until the opposite side is in proper fu-
sion. The rame applies to the left hand
mction of the welder who holds his torch
in his left hand; the metal on the side
toward him is similarly .supported.

.Method of Securing Position

To secure the proper position it is

necessary to grasp the torch in the hand
lirnily in such manner that the thumb
and the tip point in parallel directions.
Depress the head of the torch until the

hose lines are felt to touch the wrist or
forearm. Bending the wrist in this man-
ner may at first be tiresome, but it is
necessary to prevent wrist motion. By
devoting considerable attention to the
proper holding of the torch and the de-
velopment of the welding motion pre-
viously described, a graceful free-arm
motion will be acquired which swings the
torch across the weld and maintains the
uniform height of the tip from the melt-
ed metal.

The tip should not be held too near the
vertical, since in this case the pre-heat-
ing effect of the envelope or secondary
flame is not properly applied. Holding
the tip too near the vertical also tends
to prevent proper combustion of the re-
maining elements of the acetylene that
should be consumed in the secondary
flame, with the result that they may he
deposited as impurities within the weld.
This position also tends to overheat the
tip ind head of the torch, with the result
that the acetylene may be broken down
into other gases, which may cause the
weld to be seriously defective. Some
prominent authorities contend that a
torch should flash under such misuse and
thus warn the operator of his error.

Oxygen Used

When the tip is inclined at an angle of
about '30 degrees to the plane of the weld
sufficient oxygen will be drawn in from
the air to completely consume the com-
bustible gases in the outer envelope. For
each cubic foot o^ acetylene drawn from
the generator or cylinder, about ten cubic
feet of the surrounding air is robbed of
75 per cent, of its oxygen content. This,
with proper manipulation of the torch,
creates a zone which protects the weld.
Oxygen should be drawn from the air
and not from the oxygen cylinder. Its
ability to deoxidize the surrounding air
accounts fnr the superiority of the oxy-
acetylene over all other welding pro-
cesses.

Fig. 4 is an illustration of how not to
hold the welding torch in this position or
in any other lax position which permits
wrist motion to be imparted to the torch,
is an indication of slovenliness which
should at all times be avoided.

Some instructors permit students to
v«dd backward as shown in Fig. 4, their
contention being that beginners who at-

tempt to weld forward, as shown in Fig.
3, may flow the melted metal from the
rod ahead and over the unmelted edges
to be welded. In welding cast iron, brass,
coiipei-, and aluminum, it is essential that
the welder bo able to work forward; in
velding steel it is very desirable to be
able to work either way.
The only solution, therefore, is for the

beginner to practise on scrap steel until
he is able to secure proper penetration
while working forward and to avoid driv-
ing the melted metal along the weld in

front of the torch. He should thorough-
ly master the principles of the art and
practise until thoroughly competent to
execute a good weld. There is no surer
way to injure your own good reputation
and that of oxy-acetylene welding than
to fall down on a job for a customer.

The student who thoroughly masters
the art of welding forward will find no
difficulty in welding backward whenever
the occasion demands. Therefore, let us
learn hew to weld forward, first, as any
division of effort which causes us to
divert time or attention from these es-

sentials v.ill but delay progress and in-

vite failure.

Beginners may hasten their progress
by practising several hours per day with
a sharpened stick or rod—anything that
will cast a pointed shadow—the point of
which should be held about Vi inch above
the diagram below Fig. 1. The shadow
cast by this stick should be made to fol-

low the diagram, using only elbow and
shoulder motion, keeping the wrist bent
at al' times so that the upper end of the
fctick is in contact with the forearm.

The output of lead and silver by the

Bawdin Mine, in Burma, for the y«ar
1918 was valued at over £1,000,000, al-

though it was only worked on a com-
paratively small scale. It is now extend-

ing its work so as to increase its output
from 20,000 tons of refined lead per an-

num to 7,000,000 oz. per annum. With
plant which will shortly come into opera-

tion it will be able to produce, in addition,

40,000 tons of zinc product, and 25,000

tons of copper per annum.

The Electric Furnace Construction Co.

of Philadelphia have recently installed

and successfully started up electric fur-

naces of the "Greaves Etchell" tjrpe in

the fallowing plants:—-Dodge Steel

Casting Co., Philadelphia; American
Radiator Co., Buffalo, N.Y.; and the

Hammond Steel Co., Syracuse, N.Y.

A new process of electroplating, de-

scribed in a paper read by Mr. O. P.

Watts before the American Electro-

Chemical Society, comprises the immer-
sion of iron for a few moments in an
acidified solution of arsenious oxide. By
these means an adherent copper-plate
may be deposited from an acid electro-

lyte, but no adequate explanation has
been offered for this unique effect of

arsenic. Certain solutions of lead and
antimony may be substituted for the ar-

senic dip, previous to the direct-current

plating of copper on iron from copper
sulphate. It appears to be impossible
to obtain a perfect plate on iron from
solutions of bismuth chloride by the usual
methods of electro-plating; but use of
the arsenic or antimony dip is attended
v\;th the same success as in copper plat-

ing. The successful substitution of solu-

tions of antimony and lead for arsenic,

and the application of these dips to plat-

ing on iron with bismuth, show that the
beneficial effect of the arsenic alone, but
is the result of coating the iron with a
metal whose potential in acid solutions
is so near to that of copper that it is

possible to deposit a good copper plate
upon it, yet whose potential is not so
far below iron that it will deposit on
iron in a powdery, non-adherent form.
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DEVELOPMENTS IN
SHOP EQUIPMENT

I

MILLER ATTACHMENTS

i

The R>trson-Conr«dson C<v. have, in

conjunction with their helical drive

miller, placed on the market a dividing

head and vertical nulling attachment.
The \'ertical attjtchment is sho^ra at

Fiy. 1. and as can be noted, this at-

tachment is of tho semi-universal tgrpe^

Tl>e fixtmv fits both their plain and
universal machines, and is mad« in

licrht, medium, and h««vy patterns.

The base is clamped to the column
dovetail, no dependence beinjr placed on
the overamt. The heavy pattern type
has the same diameter spindle and the
same siie bronie bearinfrs as the main
spindle. The tAper hole face plate and
<Wvin<r keys also are the same, permit-

tins as heavy a cut to be taken as on
the itoritontal spindle.

The drive is effected by a larjre alum-
iaon brtMUM (ear bolted to the face
pUte of tit* nain $pindle and driven by
the Close key. In return, it entn^ges a
steel cc*r on a horiaontal shaft, driving
tiM Tortkid spindle through a set of
bwrel ftwrs. TIhs allows the spindle to
be set at any angle parallel to the face
of column. A draw-in bolt is furnished.
TW dividiBc )M»d as shown has been

FIG. »—GBNSRAL APPKARANCE OF UNH'SRSAL DIVIDING HEAD.

designed to meet the exacting require-

ments of modem shop practice. It is

especially rigid and provided with an
ectra laiige worm wheel, meshing with a
worm joumjtled in large bearings. The
wonn and worm shaft are of one piece,

made of high-grade steel, heat treated

and then ground to secure extreme ac-

curacy. Means are provided for quickly

disengaging the worm from spindle and

to take up all backlash that may arise

in the course of time. The spindle and
face plate are forged in one piece from
high carbon steel. This des^n provides

an exceptionally rigid arrangement for

mounting chucks and fixtures on the

face plate. The hole through the spin-

dle is very large. 3 1-16 in. in diameter,

and a No. 14 B. & S. taper is used. The
face plate is 8 in. in diameter, has 84

i * \jt , o* i iCaL ATTACHKBIT. VKW OF THE SAFETT DENHCE.
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holes for direct indexing and a % in. x
7-32 in. slot for holding the driving dog.
The centres will swing liV* in. in diame-
ter. The head is graduated and can be
securely clamped in any position from
10 degrees below horizontal to 10 de-
grees beyond the perpendicular. The
entire dividing head shows careful de-
signing, especially in the absence of
delicate details.

The regular equipment consists of
three index plates that divide all num-
bers to 50 and many beyond; wrenches,
bolts, driving dog and index table giv-
ing all divisions up to 360.

LEVER S.4FETY ATTACH.MEXT FOE
SIDE PRES.SES

The accompanying photograph illus-

trates a motor-operated side press in use
in the machine shop of the Square D Co.,

Detroit, which is provided with an effec-

tive safety device for protecting the

hands of the operator. The press is ac-
tuated by a tread or lever, which throws
the clutch. Without the safety device
the operator, while operating the press
with his right hand may unconsciously
fail to remove his left hand from the
metal he has placed on the die and thus
lose his fingers or perhaps his entire
hand when the press closes. To prevent
this inadvertency a lever is provided also
for the left hand. This is connected in

the rear of the press to the right-hand
lever by means of a rod. Both levers,

right and left handed, must be held down
at once to throw the clutch. To press
but one only raises the opposite lever and
allows the clutch to slip. The operator
is compelled to keep both hands out of
danger in order to operate the press.

This side press, as shown, stamps,
presses, perforates and fashions sheet-

Hteel into boxes which are used to en-
close the live parts of electric switches

—

a protective device for household and in-

dustrial users of electric current.

iNEW THINGS IN MACHINE TOOLS
The Superior Collet Chuck Company

of Grand Rapids, Mich., are now making
a new type of collet chuck for drilling

machines.
The Victor Tool Company, of Waynes-

boro, Pa., has recently placed on the mar-
ket a new collapsible taper-cutting pipe
tap. Some interesting details are incor-
porated in the design of these tools.

Sizes range from 2 to 12 inches.

The Bicknell-Thomas Company, of
Greenfield, Mass., has added to its line

a vertical tapping machine for bench
use, with a capacity from to 3-16 in.

taps. A special work fixture may be
used in place of the ordinary table". The
machine stands 15 inches high and
weighs about 48 pounds complete.
The Atlas Press Company of Kala-

mazoo, Mich., are placing two new arbor
presses on the market, one of 6 ton and
the other of 15 ton capacity. They are
adapted for a variety of work, such as
forcing arbors in and out of work to be
turned, for straightening and broaching
operations, in assembling parts where
force fits are required, and for other
similar purjyoses.

A special line of air-operated chucks
for service on Jones and Lamson double-

spindle turret lathes has been developed
by the Frank G. Payson Co., of Chicago,
III. The body of the chuck is made in

one piece and requires no adapter for
its attachment to the spindle. The air

chuck is located at the rear of the spindle

and is connected to the chuck by a rod
running tlirough the hollow spindle.

A special tool for use in drilling ma-
r.hinfs, for the counterborin5r of holes,

faein?, fonning and similar operations,

has bctn placed on the market by the

Genesee Manufacturing Company of

Rochester. N.Y. These tools are made
in two styles, with two and three cutters,

and each style i? made in four sizes,

ranging: from I'/i to 3 inches outside

diameter.

The Detroit Hexagon Drill Company
of Detroit, Mich., are now making a line

of special tools for the cutting of square
and hexagon-shaped holes. These tools

may be used either in the drill press,
where the drill revolves, or in other ma-
chines where the drill is fixed and the
work revolves. Tools of this type have
been successfully used on steel, iron,

LrasE, aluminum, micarta, bakelfte, wood.
Marble, etc.

The Dauber-Kratsch Company, Osh-
kosh. Wis., has added a new type of
drilling machine to their Wisconsin line.

The all-geared mechanism is similar to

their gear-driven 20 inch machine, which
at present is being made up as two, three
and four-spindle drills. The new design
has a base of unit construction, so that
machines of two or more spindles can be
built up as desired and added to as oc-

casion requires.

The Simmons Machine Company, of
Albany, N.Y., are now manufacturing an
open-side planer that will take care of

work 42 inches wide, 48 inches high and
up to 12 feet in length. The table is of

the double-deck type and has three T-
slots, the lentre one running the entire

kngth of the table. The column is of

box pattern and amply reinforced with
inside ribs. The L-shaped cross rail is

designed to resist the severest strains

and has a long bearing on the column.
A new manufacturing type of milling

machine has been placed on the market
by the Gnbrielson Manufacturing Cor-
poration of Syracuse, N.Y. The arbor
support is an inteirral part of the frame,
extending up from the front of the ma-
chine, this construction eliminating the

need of .in overhanging ?rm. The frame
is of cast iron and made in one piece

and supported en a base that is built as

a tank for holding cutting compound.
The spindle is hardened and ground, ad-

justable for wear, and runs in bronze

bearings. These machines are bajlt in

three sizes, G, 9 and 12 inches between
the spindle and the t&ble.

To meet the requirements of those
manufacturers whose product calls for
volume production from 3 and 4 inch
bar stock, the National Acme Company
of Cleveland, Ohio, has developed an au-
tomatic which is constructed on the mul-
tiple spindle principle so common in the »

smaller sizes. This machine makes it

possible to complete all operations in
the time taken for the longest cut. While
the general design is sim.ilar to that of
the smaller machines, many of the de-
tails have been modified to meet the
needs of the larger product. Some of
the factors that have been given special
attention are: convenience of operation,
minimizing the consumption of power,
application of safety devices, simplifi-
cation of design, and standardization of
auxiliary appliances.
The Toledo Milling Machine Company

has placed on the market a new type of
vertical milling machine. The unit
method of construction has been adopted
so that the table, saddle or the knee
may be quickly taken oft and replaced
and the feed-gear case may be taken off

with the gears intact by the removal of
six screws. A feature of the machine
is the control of the different movements,
which is carried out from the one oper-
ating position, and, oy means of an en-
gaging lever, the control of the table
movements, lateral, cross or ver-
tical, can be transferred to the centrally-
lo<-ated handwheel on the knee. Auto-
matic disengagement of the feeds are
provided. The spindle has eight changes
of speed, ranging from 97 to 411 r.p.m.
with open drive, and eight with the back
gears, ranging from 18 to 76 r.p.m.
Longitudinal movement of the table is

46 inches and the traverse 14 inches, and
a vertical movement equal to the tra-
verse. The spindle has a vertical move-
ment of 6% inches. The table surface
is 56 by ] i inches. Total weight of the
machine is approximately 7,000 pounds.

Some experiments are in progress,
according to the "Aerial Age," on the
effects in the process of brazing steel
on long immersion—that is to say, from
three minutes to one hour—in the bath
of molten spelter. So far no deleterious
effects have been noted. The steel gradu-
ally goes into solution at the rate of
about 0.001 in. on each surface every
two minutes. It has been found that the
presence of dissolved iron increases the
strength of the spelter. Experiments
are being continued with traces of man-
ganese in the spelter, and it is thought
posible to obtain an ultimate strength
of between 100,000 and 200,000 lb. per
square inch for the brazed parts.

The Morse Chain Company, Ithaca,
N.Y., announce that they have moved
their South-eastern States office from
Greensboro, N.C., to Charlotte, N.C. This
has been necessitated by the great
grrowth of the textile industry, who are
large users of the Morse Company's
product.
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Where the Money Went

THE people of United States had a very practical

demonstration of what a mess could be made out of so

complicated a utility as a railway system.

The Government controlled the roads. They raised

passenger and freight rates enormously, and then lost

money in millions.

Here is what happened in an average month of 30 days:

"The earnings of 17% days of each month were paid

to labor in wages.
"The earnings of 3 days were paid for fuel.

"The earnings of 5 days were paid for materials and

supplies.

"The earnings of XM days were paid out for taxes and

equipment and facility rents.

"This consumed the earnings of 27 days of each month.

"The earnings of the remaining 3 days went to net

operating income and were used by the Government to

pay the gdaranteed standard return to the companies. The
net operating income was insufficient for this purpose and

in consequence there was a direct levy on the Government
to meet the deficit."

It is easy for agitators who have nothing at stake to

paint a great picture of the corporation gouging the

public, but it is quite another matter to make the same
dear general public see and realize that they have been
well and properly gouged by their flier into state owner-

ship of railways.

Heat Treaters Organizing

HEAT treaters are fonning an association in this dis-

trict, and it is well that they should.

With the changing conditions in the mechanical world,
with the enlarged use of alloys and special metals for
special purposes, there is opening up a great field for the
metallurgist and the specialist in heat treating.

Firms are beginning to see the need of being sure of

what they are GOING TO GET, rather than experiment-

ing with wliat they have got in order to see if it will

stand the strain.

Firms in this district will be making a capital invest-

ment if they see to it that the efforts of the heat-treaters

to unite for scientific advancement are not allowed to sag

by reason of poor financial support.

Sugar and the Mechanic
PRICES of sugar, according to reports, jumped to 22

and 25 cents per pound in London and Hamilton re-

spectively.

And if wages do not jump in proportion the man who
must buy is short that much and he comes back on his

employer.

The price tinkers have something to answer for in

keeping the agitation up for more pay.

The price of a pound of sugar is of supreme importance

to the mechanical world, because the jumping price of a

pound of sugar makes the mechanic constantly wonder if

there is to be no end to this gouging business.

British Empire Steel

THE bringing to pass of a merger of Canadian Eastern
steel and coal interests, transportation companies and

shipyards, and the linking up of these with large British

steel interests, is an important move in the development

of Canada's natural resources.

It is also valuable as helping to bring the British and
Canadian steel interests closer together. It will provide

Canada with an opening to world trade in steel which her

captains of industry could hardly hope to accomplish if

left to their own resources.

The new arrangement will also end the litigation that

has hindered and hampered the development of iron and
steel is Nova Scotia and the Atlantic seaboard in general.

There has been a lot of energy expended in that direction

that can now be liberated and employed in more remuner-
ative lines.

The development of steel and iron in Canada means the

building up of a substantial, basic industry, and the

linking up with British finishing capacity, distributing

organizations and financial strength means the elimination

of much of the risk and uncertainty that would attend the

venture if undertaken under less substantial auspices.

"Free Press Evening Bulletin (Winnipeg)

Whmt do Canadians think about it 7
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I

The Romance of the Advertising Pa^es
By F. A. McLean

LAYING aside for a moment the usual dollars and

cents angle of advertising, have you ever stopped to

consider the advertising pages of your magazine or

trade paper from their human interest point of view ?

Now an advertisement is just as much a news item as

a notice in your home town paper that Sallie Jones was
married in a red hat and that she is going to live in

Podunk after the honeymoon, or that Bill Bailey lost three

fingers last Friday while trying to clean the teeth of a
buzz saw and swears that next time he tries it it won't

be on a Friday.

The ads. tell you who, why, where, when and what
and they come mighty close to us because they speak in

a language that we know, the language of our hobby or

our business.

Many of the brightest lights of our modern literary

world are not too proud to write advertisements, or our
famous artists' to illustrate them. Where but in the

advertising pages can we find finer examples of that

almost extinct art of the etcher and the wood engraver ?

Advertisements must compete for attention with the

news pages, editorials, the stories, the articles and the

pictures in the body of the magazine or the trade paper.

Hence nothing is too good or too costly to illustrate the

ads., which are often the finest examples of the best work
of our photographers and photo engravers to-day.

So fine are some of these illustrations, and so beauti-

fully worded and illuminated the texts, that they rank
with the best in literature and art that have come down
to us through the ages. In the colored inserts of our

magazines we find reproduction of cakes, candies and
other goodies, so resplendent and so natural that our
mouths water, figures and faces of men and women so

natural that we want to smile or cry when they do, look

to see what they are looking at, gloves and clothing so

realistic that we feel like picking them off the pages and
putting them on, etc.

Let us imagine what we could do, you and I, if we
had an Aladdin's Lamp and could bring all of the people
shops, machines and other products out of the pages of a

single issue of Canadian Machinery and place them along

a single city street.

Wouldn't it be a tremendously long street, and how in-

teresting it would be to go down one side of this street and
up the other, looking at all the wonderful array of people,

shops and goods displayed ? Just think how much we could

probably learn with little or no trouble in a single trip.

Or let us shift the scene and let's pretend for a few
minutes that we are back in the middle ages, and that

each one of the ads. represents a town crier or a road-

side stand. What an experience it would be to walk
along listening to this great army of criers calling our

attention to their masters' goods in all the varying tones,

high, medium and low, which such a throng might be

expected to use!

Or coming nearer home, let's go back t. few years to

the time we pitched marbles in the streets or played
"Chaw Raw Beef" by the "Ole Swimmin' Hole," and
imagine a circus coming to town—and such a circus as it

would be if all the ads. could come to life and all their

characters and products step down from the printed
pages and form up in the ground parade!

How we, and other youthful "Captain Kidds," Jesse
Jameses, and "Rain in the Paces" would have followed
that parade and how quickly would the elephant, the
clown, the painted lady and the fat man have been forgot-
ten amidst such an array of wonders!

When you read the ads. you gain the pleasure and
profit of clear thinking and store up in your memory for
future use, for yourself or your friends, the endless sup-
ply of interesting and valuable information they contain.

Read the advertisements in your magazines, your
newspapers, your trade journals—for the news they con-
tain—for their educational value—for the life, vitality,

art, wit and humor to be found in them—to raise your
ideals and to guide you in your family and business
affairs.

Here is what I found in a recent issue of CANADIAN
MACHINERY:
Why I need a good die stock if I need one at all.

The story of a drill which worked for a piano company for
two years without any trouble.

Some interesting facts about a town in Quebec.

How fast a hack saw should cut when in proper condition.

The solution of a brass working plant's cleaning problem.
Wliat Canada's steel mills are making.
The clutch I should use for the place that's hard to get at,

or where space is scarce.

The tale of a miller that keeps five die-sinkers busy and has
been doing it for four long years.

The kind of machinery that should be used to grind parts
with accuracy and desipatch.

Vanadium and its effect on steel.

A metal that has mastered all other metals.
The kind of tools that are used in Canada's great logging

camps.

The story of Mr. Punch and his fifteen hundred good tools.
The why and the wherefore of goggles in industrial plants.
A method by which drilling time may be cut from 20 to 2

minutes.

How motor truck makers grind their shafts.
A belt that will stand up under steam without going to pieces.
Why Gisholts are so successful.

One method that enabled a manufacturer to increase his
production by 220 per cent.

A little detail in the construction of a wire fence that makes
it stand up well.

The furnaces in which nichrome, the master of oxidation
and heat, is made.

A conveyor belt that gives exceptional service because it is
built like an automobile tire.

A means of cutting down overhead expense by using the
right kind of hoisting and handling equipment, and
many equally interesting and helpful pieces of news,
human interest stories, etc.
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MARKET
DEVELOPMENTS

Steel Prices Not Raised for Third Quarter
Formation of New Combination of Canadian and British Com-
panies Attracts Much Interest—Deliveries Do Not Improve, But

Prices Are Not Jumping as Formerly

INTEREST centres in the steel world on the prices for

the third quarter booking. It seems likely that the

Steel Corporation will adhere very closely to their

old schedule, which keeps the price down to the market

of March 21, last year. Some of the independents and

premium mills are selling now without difficulty at 50 per

cent, above the Corporation prices, and there are many
individual instances where much higher figures have ruled.

The bringing together of the various Canadian and
British interests concerned to form what will probably

be called the British Empire Steel Corporation is attract-

ing no small amount of attention in trade circles this

week. That Canadian mills on the Atlantic seaboard

shall make semi-finished material and ship to the finishing

mills of the Old Country, thus getting the use of their

great distributing agencies, opens a big field.

There is a monotonous sameness to the situation now.

Week after week dealers and consumers have the same

story. Deliveries bad, worse, or indifferent. Prices jump-

ing and uncertain. And in spite of all these, there is still

a large amount of business in the market, although it is

certain that some projected industries are holding back to

see what the future is going to bring forth.

There is not much on the surface in the way of May-day
troubles, but there are many rumors of strikes and walk-

outs, and there are some industries where such a happen-

ing would mean that there would be a shut-down with

no effort being made to operate.

MONTREAL MARKET MAY FEEL
BETTER AFTER THE FIRST OF MAY

Special to CANADIAN MACHINEKY.

MONTREAL, April 22.—Commercial
and industrial interests here are

hoping for some relief to the irregular
delivery of materials that has been a
feature of the trading during the past
few months by the opening of naviga-
tion en the St. Lawrence, which is now
practically in effect, the river having
cleared of ice during the past few days.
During the past week or more the gen-
eral steel situation, both here and in the
States, has been more or less affected

by the strike that has been in force on
American railroads. While not general
in character, the resultant disorganiza-
tion was sufficient to place a serious

handicap on other lines of activity as it

aggravated a condition that has been
none too good for many a month, name-
ly, the transportation of materials.

Many steel mills, which, in the past have
experienced considerable difficulty in

obtaining material for normal produc-
tion, were compelled to curtail their oper-
ations, and in consequence other indus-
tries depending on steel for their exist-

ence were affected in a proportionate de-

gree. Dealers here, who a few weeks
ago were optimistic regarding the spring
cutlook, are again troubled when faced
with conditions that now confront them.
Warehouses are still low in standard
lines and no definite promise can be o6-

tained from producers relative to the

delivery of material on order. Some
dealers are able to get ample material
for the urgent needs of regular cus-

tomers, but little is available for emer-
gency operations. In some instances the

offer of premiums will bring forth the

meterial, but frequently even the show
of real money is not always followed by
the delivery of supplies. It is almost
impossible to get a dealer to make a
prediction for the early future as they
invariably state that it would only be
a guess at the best, and the opinion of

one is, well, just one man's opinion. The
present uncertainty is increased with the

near approach of the first of May when
the habitual demands of labor are most
pronounced. While little trouble of an
extensive character is anticipated one

can never teli just what might happen.
The supply of sheets and tubes has
shown slight improvement but not

enough to provide a surplus over the

existing requirements. Prices quoted
in this district are unchanged as dealers

state they .ire as good as any other un-

der existing conditions, where price is

a question of supply and delivery.

Supplies Difficult to Obtain

The feeling that May Day may de-

velop additional demands from labor has

had the effect of disturbing the general

trend of business, not that the demand
for equipment has shown any material

shrinkage, but rather that the buyers
are operating in a more conservative

manner. The possibility of higher prices

is not the only deterring factor, as the

uncertainty of delivery is still the prob-

lem that prevents a more liberal placing

of orders. The greater volume of trade

done by machine-tool dealers, at pre-

sent, is in the way of supplies. When
it is possible to obtain the class of ma-
terial asked for, dealers report a good
turnover of business, but in many in-

stances the filling of orders is accom-
panied by considerable difficulty in lo-

cating the supplies required by the cus-

tomer. A certain manufacturer here

requested a dealer to secure for him
some special high-speed drills for drill-

ing through an extra thick piece of

metal. The town was apparently "dry,"

and it was several days before the dealer

could obtain the desired article, and even

then some grinding of the shank was
necessary to meet the manufacturei-'s re-

quirements. This condition virtually ap-

plies to many lines. A maker o* raw-

hide gears here has been unable to obtain

rawhide for nearly six months. The de-

mand for all classes of supplies is a fea-

ture of present trading; the price is gen-

erally high but more frequently of secon-

dary consideration.

Dullness in Scrap Trading

There is little to be said in regard to

scrap other than the situation remains
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about the same with a steady movement
of materifil. Buying has not improved
Lut the demand for cast iron scrap is

heavier than supply will accommodate.
Local dealers are trying to meet the

needs of the situation but the marked
scarcity of scattered supplies i's pro-

nounced in the poor returns cf the smal-
ler dealers. Non-ferrous scraps are not
active and weakness is increasingr, al-

though dealers refrain from changing
prices as now quoted, stating that these

arc only nominal at the best.

THE STRIKE MAKES
WORK HARDER HERE

Buyers Who Have Been in U. S. Mar-
kets Find No Help There

TORONTO.—The various strikes that
have been staged in the U. S.

are begining to have their eflfect on de-
liveries to a rather serious extent. This
is particularly the case where manufac-
turers are bringing in certain parts from
that country to be used in turning out
the product, the rest of which is made
here. A number of cases are reported
where cancellation of sales has taken
place on account of the inability of the
maker to get the goods out on time.
There is also a feeling of uncertainty

on both sides of the line as to what may
or may not happen on the first of May
this year. There are plenty of rumors
around of strikes and walkouts, and it

would not take much of this sort of thing
to make the going- pretty doubtful in

several lines

Delivery schedules are still well into the
future in many lines cf machine tools.

Firms delaying the placing of business
find that they cannot get attended to

for some months now and are inclined

at times to drop their whole idea of ex-

tension or renewal or equipment. Deal-
ers attribute much of this—and they are
ro doubt right—to the fact that manu-
facturers do not plan the placing of
equipm.ent far enough ahead in order to

give the machine tool man a chance to

sive him good ser\'ice.

The Trend of Prices

Some speculation is going on in steel

circles as to where the U. S. Steel Cor-
poration will place their prices for third

quarter booking. Indications seem to be
that the price will be very close to that

prevailing at the present time. The
prices have been announced for a good
many of the mills in the United States,

and the price here hinges largely on
whether the U. S. firms consider Cana-
dian business as being domestic or ex-

port. The claim is that the former is

the rating but there is some difference

among the Canadian dealers.

One selling agency representing mills

outside of the corporation gave the ware-
house interests in this district a price

of black sheets last week, and the first

of this week notified them that in case

they were considering buying they

would have to pay $10 a ton more. There
are cases where the independents and
the premium operators are selling at

about 50 per cent, above corporation

POINTS IN WEEK'S
MARKETING NOTES

The machine-tool trade in New
York is reported good, but with pos-
sibilities of a strike on May 1 inter-

fering seriously with production.

The possibility of labor trouble on
the first of May is causing uneasi-
ness on both sides of the border, and
the various strikes which have al-

ready occurred in the United States
arc having a serious effect on de-
liveries.

U.S. Steel prices for third quarter
delivery are forecast to be very
close to that prevailing at the pre-

sent time.

A new list is out on wrought pipe

showing an advance for all sizes.

The scrap market is in a coma-
tose condition owing to the inability

of buyers and dealers to get to-

gether over prices.

The striking switchmen at U. S.

points have also interfered with the

scrap iron market, no real prices be-

ing quoted and scrap in many cases
being hung up in the yards.

Pig iron shipments have also been
stopped for the same reason.

prices, and the trade is hard pressed for

an explanation. They begin to figure

that either the independents lare too
high or the corporation too low, and
there is not much danger of the latter

being the case.

There is probably good reason to be-

lieve that the corporation will be in a
position to cash in later on the good-
will that it is creating at the present
time by reason of the moderation of its

selling price, which still holds closely to

the schedule of March 21, 1919.

Got Little Encouragement

One Toronto buyer who spent ten days
in New York and Pittsburgh returned
with little encouragement of anything
better on ahead. Conditions at the mills

are not improving. They fear that more
trouble may come to the surface on May
1st. The production costs are increas-

ing, but with them there is nothing bet-

ter in the quantity of material produced
for the extra money. The railroad strike

across the line has had the eflfect of

making it hard for som.e of the mills to

keep rolling. One very effective way to

deal with the steel business is to inter-

fere vvith the supply of coal or coke,

and this was done.

Canadian mills seem to be holding the

price of bar iron at the price announced
some weeks ago now. Dealers are not

anxious to see it go any higher, but it

is worthy of note that in these days of

hopping values the mills have kept the

price of bar iron at the same, figure for

some six weeks or two months now.
A new list is out on wrought pipe,

s^howing an advance. For instance, the

old price for 1/8 inch was $6 against a

new quotation of $6.50, with all others

mcreased in proportion.

Small tools and supplies are selling in

good quantities. Some of the orders

coming in indicate that some of the

sm.aller firms are resorting to buying in

larger quantities than for some time.

They apparently think there is little

danger of values going down, and they

are anxious to protect themselves as to

price and delivery.

Scrap Market is Dull

Although several points in the States

report prices on the scrap market as

inclined to sag, there has been no reflec-

tion here on this as far as the actual

quotation is concerned. Consumers are

not tempted to come into the market be-

cause they hold in many cases that the

prices demanded by the yards for their

holdings are too high. The yards are

firmly of the opinion that lower prices

are not coming for the present, and they

are standing pat on their figures. In

such an atmosphere where it is a hard

matter for buyer and seller to get to-

gether, and that is exactly how it is

working out—they are staying apart.

NEW YORK FIGURES
ON MACHINISTS' STRIKE

And Many Plants Claim They Will Shut
Down As Conditions Are Only

Fair Now
Special to CANADIAN MACHINERY.

1<^EW YORK, April 22.—Despite the

extreme difliculties confronting the

industries of the East during the past
week or ten days, resulting from the

strikes of railroad workers, a very good
business in machine tools has been
done. Moreover, the metal working in-

dustries are facing a possible strike of

machinists on May 1. Demands have
been presented by the International As-
sociation of Machinists, which it is be-

lieved employers will not accede to, and
the result may be further industrial

paralysis.

In the East 40,000 machinists will go
out, according to union officials. All

machine shops, shipyards and othei"

places where machinists are employed
will be affected. Other sections of the

country will likewise be affected.

The demands of the machinists are
for $1.10 an hour for toolmakers, $1 for

machinists, and riggers, 80 cents for

specialists,' 75 centts for helpers, 60

cents for women helpers, 30 cents for

apprentices during the first six months
and 40 cents for six months thereafter,

50 cents for the second year, 65 cents

for the third year and the regular mini-

mum thereafter; double time for over-

time, thirty minutes intermission before

overtime and single time during this
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inte]^ission ; the closed shop;; nightj

work to consist of forty hours' work

during -five nights and 25 per cent, over

the day rate to be paid for night work.

It is almost certain that the mptal

working industries will not accede to

these demands, especially to the closed

shop. There is some talk that many
industries, in the event of a strike, will

make no effort to operate. They have

been seriously hampered by car short-

age, scarcity and high prices of raw
materials and the general apathy of

labor, and would prefer, in some cases,

not to attempt to run under the added

burden which a machinists' strike would
impose.

The railroad embai'goes have caused an
even greater shortage of raw materials,

and some plants have temporarily laici

off a part of their working forces.

Among the Eastern manufacturers
who have bought machine tools in the

past week are the Willys Corporation,
Elizabeth, N. J.; the Van Sicklen Speed-
ometer Co., Newark, N. J., and Toledo,

Ohio; the Simms Magneto Co., East
Orange, N. J.; the Singer Mfg. Co.,

Bridgeport, Conn.; the Lehigh Valley
Railroad.

WOULD RATHER WAIT FOR MARKET
CONDITIONS TO MAKE FRESH START

Special to CANADIAN MACHINERY.

PITTSBURGH, April 22.—The donii-

nant factor in the iron and steel

situation has been the rail strike, which

curtailed production quite largely and
at the same time put a damper on the

mark(-t. The movement of Connellsville

coke was entirely stopped, except for

some shipments East. Production was
not curtailed in like proportion, but was
cut down by more than one-half. At
the beginning of last week the rail

strike was practically at its height, but
there was a fair supply of empties, and
day by day the railroads were able to

di^ up a few more, so that there was
some producing and shipping. This was
not a moven-cnt of coke, however, as

th« loaded cars got no farther than the

yards, and some merely got on to sidings.

The by-product coke ovens had hardly
any coal, and their shipments were al-

most entirely suspended, so that alto-

gether but little coke was available for

furnaces in the regions affected by the
strike. Some of the stacks, however,
had stocks of coke laid up against any
emergency thai might arise, so that the
curtailment in pig iron production has
been only about one-third of the pro-
duction and perhaps not altogether as
much as that.

In the Youngstown district the situa-

tion has been worst, as the mills there
have received scarcely any coal, and all

are practically down except one or two
that had stocks of coal. In the imme-
diate Pittsburgh district there have
been some works closed, but the larger
works have limped along.

For several days the strike has been
waning, but it will be a week, at best,

before the coke works, blast furnaces
and steel mills have regular rail service
again. The roads affected had to get
their passenger trains running first,

and then they paid attention to food-
stuffs and perishables. All told, the
loss of production may run not much
less than half a million tons in both
pig iron and steel ingots.

Bivergent Sheet Prices

Since opening its order books Tues-
day of last week, as noted in past re-

port, the American Sheet & Tin Plate

Company has been entering tonnages

from regular customers for the second

half with manufacturing consumers
and for the third quarter with jobbers.

The selling really consists in allotting

tonnages, the customers having no hesi-

tancy in taking the tonnages allotted,

on account of the price. Even now the

independent sheet manufacturers show
no signs of modifying their sales poli-

cies by reason of the leading interest

opening its order books for the second

half. All the independents have had
higher prices than the leading interest,

and none has thus far showed any dis-

position to book at the basis prices. The
independents cannot, of course, sell to

the end of the year at premium prices,

and they would rather get premiums
while the premiums last, particularly as

there is no definite evidence that the

premiums will not continue for a long

time. There is nothing like uniformity

of price among the independents, the

delivery time determining the premium,
several cents a pound for deliveries in

the next few weeks, down to say half a

cent a pound for August or September
delivered, and mills that cannot make
earlier delivery than that do not seem
anxious to book any tonnage at all.

Tin plate stands in an entirely dif-

ferent category, as the great majority

of independents will book their regular

customers at least at the regular price

of $7 per base box. Doubtless, how-
ever, more tonnage will be saved to sell

in the prompt m.arket, at premiums,
than was the case when contracts for

the present half year were made.

Bars, Plates and Shapes

The large independents making bars,

plates and shapes, have not, as a rule,

opened their order books for third quar-

ter deliveries, and apparently they have

doubts whether they could sell all their

tonnage for third quarter at the prices

they have been asking of late, say 3
cents for bars, 3.10c for shapes and
3.25c for plates. For very early delivery
much higher prices are obtainable, 4
cents for bars being far from uncom-
mon, so that there is a natural tempta-

tion to hold off in hopes of securing high-
er prices by waiting. Buyers in general
show an indisposition to make any com-
mitments for delivery beyond July 1,

unless at basic prices, the prices of the
Industrial Board schedule of March 21,
1919, to which the Steel Corporation has
steadfastly adhered.

A Quiet Market

The rail strike and the divergence in
prices between the Steel Corporation and
independents are strong factors in mak-
ing the market as quiet as it is, but there
is good reason to suspect there are other
causes. There is a widespread fear that
industrial and financial conditions will
not be satisfactory a few months hence,
and there is good reason for that fear
when one considers that the conditions
are not satisfactory now. Money is ex-
tremely tight, even on Liberty bonds and
real estate mortgages. Everybody is

busy, although some workmen are busy
iiolding their jobs rather than striving
for maximum efficiency, but nearly all

along the line there is the feeling that
the activity is only temporary. Factories
that are busy filling orders, many being
far behind on orders, do not feel certain
that they will continue busy. This does
not mean that there is clearly discerned
trouble ahead, but that it is impossible
to see for certain whether or not there
is going to be trouble, hence through-
out industry there is a feeling of con-
servatism. As soon as the future can be
foreseen with more certainty business
will make a fresh start.

Pig Iron Firm

All the appearances are of pig iron
being very firm. Furnaces are alto-
gether indisposed to cut prices, while in
the case of foundry iron sales are being
made at prices higher than the figure
formerly accepted as defining the market
in general. Thsre is, however, practi-
cally no buying for second half, and as
pig iron still remains somewhat scarce,
at least there is no difficulty in securing
full prices and sometimes premiums on
the small lots that are sold for early
delivery. Bessemer remains at $42 val-
ley, basic being generally quotable at
$41.50 valley. Foundry iron, however,
is quotable at an advance, on a sort of
technical basis. Formerly, the chief
sales were for second half, at $42 val-
ley, and that was the quotable basis cf
the market, sales of prompt at higher
prices being regarded as involving a pre-
mium for the delivery. Now, however,
'.here is no second half business going,
and sales of prompt continue at $43 to

$44, vtlley. As these are the only sales

made they represent the market, which
is thus quotable $1 to $2 higher than the
old quotation.

Gait Foundry Extends. — The G.alt

Brass Company has started work on two
additiuns to their plant, at an estimated

cost of $50 000 T'l- foundry building

will be fiO by 140 feet, and the other 40

by 50 feet.
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U.S. SCRAP METAL

Strike Also Has Its Scrap Market
The striking switchmen have pretty

well demoralized the scrap iron market,

and some small dealers who have con-

siderable money tied up in material which

is on the road, are feeling the pinch fin-

ancially. From every district in the

United States the reports are of mar-

kets from which all interest has de-

parted. Under the circumstances there

are no real prices to be quoted, though

most grades have gone off to some ex-

tent. In Chicago, Pittsburgh and St.

Louis the railroads have heavy lists of

old material to offer. The underlying

situation is good, but till the transpor-

tation situation is improved, the market

will continue to suffer.

PIG IRON TRADE

a sudden stagnation following in the

wake of the strike. Everybody's efforts

have been turned to getting deliveries,

and the trading has been neglected.

Foundries are operating on a very narrow
margin of supplies, and at least one has

been closed down. Prices are irregular.

From New York the reports are better,

both actual sales and enquiry having

been good. There have been several

sales for export of both foundry and

basic to Europe and there is a fair de-

mand from this quarter. Foundry iron

is at about the same price as last week.

There has been little business done in

Buffalo, and that mostly for first half

delivery, at the $45 base price for foun-

dry iron. St. Louis and Birmingham
report a fair amount of selling, mostly

in small lots. Cincinnati reports a

strong market and considerable second

half iron has been sold. No. 2 Southern

iron is at $43 to $44 for either prompt

or second half delivery.

Strike Holds Up Pig Iron Market

The strike on the railroads has had

the effect of suspending shipments of

pig iron almost entirely. Consumers

have to depend on the stocks they have

in their yards, while furnaces are piling

iron. In the Pennsylvania region the

shortage of fuel has compelled many

furnaces to bank, as they have had but

little reserve to draw from. There was

a good volume of business transacted in

this district during the week, despite the

handicaps. Eastern Pennsylvania iron

is at a base price of $45 for No. 2 plain,

while in Central Pennsylvania the base

price is $43 to $44. Chicago reports tell

of a very quiescent market. Transpor-

tation is tied up by the strike, and there

is practically no trading. Foundries are

getting along as well as possible with

the stocks they' have on hand. Pitts-

burgh is experiencing a large volume of

enquiry, though the tonnage " actually

closed falls below the enquiry figures

considerably. Enquiries for basic iron

for the second quarter of the first half

amount to about 20,000 tons. Some of

this was expected to be closed at $43

valley furnace. Foundry iron for

prompt delivery has been done at $45 for

No. 2 foundry in this district. The mar-
ket in Cleveland had been showing a more
active spirit up till the time of the strike,

but with the cutting off of shipment and
the sudden stoppage of fuel supplies,

there was a cessation of trading. Some of

the furnaces may be compelled to bank,

while there are others which are in a

fairly good position as far as fuel is

concerned. Prompt iron which was be-

ing offered at $42 valley is now $44

valley. There is a good enquiry for basic

and $43 is the average price at the fur-

nace. The situation in New England, ac-

cording to reports from Boston, shows

BRINGING THEM BACK TO LIFE
How to bring back to life people who

apparently are dead from drowning, gas

asphyxiation, electric shock or a sudden

severe blow is told in simple, direct lan-

guage with photographic illustrations in

National Safety Council Bulletin No. WO.

The Prone Pressure method of resuscita-

tion described in detail in this bulletin

should be taught to every man, woman
and child, for its application—if prompt

and efficient—will save lives in .situations

likely to be met in any industry and in

any walk of life. The opportunity to

save a life by the intelligent use of the

Prone Pressure method comes at least

once in the life of nearly everyone.

Classes Practice Resuscitation

A rapidly increasing number of em-

ployers are now teaching and requiring

their employees to practise the Prone

Pressure method of resuscitation. The

rules for practice ai'e, of course, most

rigid in departments where employees

are most likely to be exposed to the dan-

i ger of asphyxiationj electric shock, or

drowning. Such instruction in most
cases, is given in classes.

Employees who daily are exposed to

these hazards should be required to prac-

tise use of the Prone Pressure metHbd
of resuscitation at least once a week and
during the practice each workman should

be required to demonstrate his ability by
applying the method to a fellow work-
man It is recommended that at least

four times a year examinations be held

to classify workmen into those compe-
tent to apply the method successfully and
those incompetent to do so. Workmen
who fall into the incompetent cla.^s

should be given special instruction until

they are able tc perform the operation

successfully.

Employees in departments where the

hazards of asphyxiation, dro\vning, or

electric shock are less frequent, should be
required to practise the resuscitation

method at least once a month. Every
new employee should be taught this

method within twenty-four hours after

being put to work. Some companies re-

quire workmen to practise once a week
until each man in the gang or division

is proficient, after which practice is held

or. Elternate weeks.

Every Employee Should be Taught

Many members of the council consider

it desirable to offer instruction in this

resuscitation method to all employees so

that office workers and others, though
having no direct contact with the hazard,

may become proficient in the practice of

resuscitation.

The increasing use of electricity and
gas for light, heat, and power, and the

increasing popularity of swimnjing, are

constantly adding to the large number.-*

of persons exposed to the hazards of

asphyxiation, electric shock, and drown-
ing. The stopping of breathing from a

sudden blow or physical shock may occur

at any time and at any place.

It is no longer uncommon to hear of

instances in which employees of public

utilities saved the lives of other em-
ployees or of tl'.e general public by use

of the Prone Pressure method of resus-

citation. Unfortunately, however, we
cannot alvays expect that employees of

public utilities will be in the vicinity

when the need for the application of the

Prone Pressure method arises—hence the

desirability of transmitting this know-
ledge and of affording opportunities to

practise the method to as many men, wo-
men, and children as possible.

—"Na-
t'onal Safety News."

The American Gear Manufacturer,

Association will hold their fourth an-

nual meeting at the Hotel Statler, De-

troit, on April 29, 30 and May 1. An in-

teresting programme has been arranged,

some of the papers being "Gears from
a Purchaser's Standpoint" by D. G.

Stanbrough of the Packard Motor Co.

through the Factory," by J. A. Urqu-
hart of the Brown & Sharpe Manufac-
turing Co. '"The Science of Manufact-
uring" by Henry M. Leland, president of

the Lincoln Motors Company. A visit

will be paid to the Ford Motor.

Never make a contract like a jug, with

the handle all on one side; be fair, for

you cannot succeed in any other way.

The Lord will provide. John D.

Rockefeller does not deny this, but he

says, "The Lord is very busy; I think

we had better provide a fund."

Do a driving business, says the ham-
mer.

Order is Heaven's first law. If we
would have Heaven on earth, keep order.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on ravr and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON

Grey forge, Pittsburgh ?42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 4Z au

Toronto price:

—

Silicon, 2.25% to 2.75%........ 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STBKL

Per lb. to Large Buyers .^^^
Iron bars, base, Toronto ? o &"

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron IJ 55
Tire steel ^° 1°
Spring steel 1" 0"

Band steel, No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, ^i in 9 00

Staybolt iron 9 00

BMsemer rails, heavy, at mill ....

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars ' '2

Structural shapes " '"

Plates 8 90

Small shapes under 3" 8 62

C.1,. i,x;.L.

FREIGHT RATES
Per lOO PoundB.

Pittsburgh to Following Points

Montreal 33 46

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 39

Goelph 27 39

London 27 39

Windsor 27 89

Winnipeg 89% 136

METALS
Grow.

Montreal Toronto

Lake copper $25 00 $24 00

Electro copper 24 50 24 00
Castings, copper 24 00 24 00

Tin 77 00 75 00
Spelter 12 50 12 25

Lead . .

.

". 12 00 12 00
Antimony 14 50 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, % up 6 50 6 50

PIPE—WKOUGHT
Price Lilt No. 44 -AprH. 1920.

STANDARD BUTTWELD S/C
Steel Gen. Wrot. Iron

BUck <Mv. Black Galv.

H In K 60 t g 50

.U in 6 13 7 26 t S 43 t 7 66
% in 6 13 7 26 6 43 7 56
% in « 84 g 42 7 27 8 84
% in 8 45 10 58 9 03 11 16

1 In. 12 60 15 64 13 35 18 49

1% in 16 91 21 16
1% in 20 21 25 30
2 in 27 20 34 04
2>4 in 43 00 53 82
3 in 56 23 70 38
8% in 71 30 88 32
4 in 84 43 104 64

18 06 22 31
21 59 26 68
29 05 36 89

STANDARD LAPWBLD S/C

Steel

Black G.lv.

Gen. Wrot. Iron

Black Galv.

2 in $30 90 $37 74 $34 60 $4144
214 in 45 34 56 16 51 19 62 01
8 in 69 29 73 44 66 94 81 09

3% in 73 14 90 16 82 34 99 36
4 in 86 66 106 82 97 56 117 72
4^4 in 98 1 23 1 24 1 49
5 in 1 15 1 44 1 44 1 73

6% in. .. 1 49 1 86 1 87 2 25
7 in 1 94 2 43 2 42 2 90
8-L in 2 04 2 55 2 51 3 05
8 in 2 35 2 94 2 92 3 61

9 in 2 81 3 52 3 60 4 21

10-L in 2 61 3 26 3 25 3 90
10 in 3 36 4 20 4 18 6 03

Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger 50%.
4' and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4% -in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounds.

Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy

Copper wire

No. 1 machine composi-

tion

New brass cuttings . . .

.

Red brass cuttings
Yellow brass turnings .

.

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine cast iron.
Pipe, wrought
Car wheels
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

$15 00

18 00

18 00

18 00

16 00

11 00

14 00
8 50
6 50
8 00
6 50

00
50

19 00

$14 00

18 00

18 00

18 00

17 00

11 75

15 75
9 50
7 00
7 75
6 00
7 75
5 00

20 00
Per Ton Gross

18 00
15 50
22 00
18 00
25 00
32 00
12 00
22 00
.22 00
11 00
25 00
12 00

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent

Carriage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

Machme screws, o. and fil. hd., steel 10

Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net
Nuts, square, blank add $2 00
Nuts, square, tapped add 2 25
Nuts, hex., blank add 2 25
Nuts, hex., tapped add 2 50

Copper rivets and burrs, list less 16
Burrs only, list plus 26
Iron rivets and burrs 40 and i

Boiler rivets, base %" and larger $8 50

Structural rivets, as above 8 40

Wood screws, 0. & R., bright 76
Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 25 and 5

Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws ... plus 30
Fin. and semi-fin. nuts up to 1-in. . 20

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% -in 10
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs 16
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fiUet, list

plus 10 and net
Planer head bolt nuts, same as

finished huts.
Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 80
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1 00
Cold pressed nuts over 1% in. .add 2 00

BILLETS
Per srross tor

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 89
Plumbers' oakum, per lb 10%
Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off Ust, Montreal and
Toronto net



April 22, 1920 CANADIAN MACHINERY ,^
V 'O -

68 r

Gould & Eberhardt
GEAR HOBBERS

are

Automatic therefore EcoTiOTnical

If you cut gears in quantities

they can be cut with advant-

age on G. & E. Gear Cutting-

Machinery.

For gears up to 120" dia.

Catalog describing full line of Gear-cutting,

Hobbing and Rack-cutting machines on request

Write for prices and deliveries.

The A. R. Williams Machinery Company, Limited

ST. JOHN, N.B.
WINNIPEG, VANCOUVER "If It's Machinery, Write Williams'

64 Front Street West
TORONTO

CASTINGS
We shall be glad to supply, in
addition to our General Cata-
loSTue, literature on
Steel Castings Lithographed
GalvanizinK Ware
Wire Goods Enamelled
Stoves Sifirns

made by the Acid Electric

process up to fifteen tons.

Castingrs made by this process

are free from blow holes, easy
to machine, and superior in

every way to ordinary Steel

Castings.

Caatin^rs supplied for ship-

building, cars, locomotives, all

classes of machinery, etc.

tl£i?m^

Steel F J i 1 1 ry Division

Lachine 3 1 nal, Turcot.

DIB^DSOM

P>4.

A SIMPLE STEP

to better filing.

Use P. H. or Imperial

Files.

" They Cut Faster and
Wear Longer.''

BE FILE-WISE.

Ingersoll File Company, Uimtel

John Morrow Screw & Nut Co., Llmived
Sole Distributors.

Ingersoll, Ontario.

tlSBWU.

INGERSOLLOX
// interetted tear out this page and place with letters to be answered
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MISCELLANEOUS

Solder, strictly $ 40

Solder, guaranteed 43

Babbitt nwUls 18 to 70

Solderixkg coppers, lb 62

Lead wool, per lb 16

Putty, 100-lb. drums 8 30

White lead, pure, cwt 20 00

Red dry lead, 100-lb. kegs, per
cwt 16 50

Glue, English 40
Tarred slater's paper, roll 1 80

Gasoline, per gal., bulk 35
Benzine, per gal., bulk 35

Pure turp., single bbls., gal 3 60

Linseed oil, raw, single ,bbls 3 00

Linseed oil, boiled, single bbls . . 3 03

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
Sal Soda 03%
Sulphur, rolls 05
Sulphur, commercial 04%
Rosin, "D," per lb 14

Borar crystal and granular 14

Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20
Standard drills, all sizes 32%
S-flated drills,, plus 10

Jobbers' and letter sizes 32i%

Bit stock 40

Ratchet drills IB

S.S. drills for wood 40

Wood boring brace drills 25
Electricians' bits 30

Sockets 00

Sleeves ' 60

Taper pin reamers 25 off

Drills and countersinks net

Bridge reamers 60
Centre reamers 10

Chucking reamers net
Hand reamers 10

High speed drills, list plus 20 to 40
Can. high speed cutters, net to plus 10

American plus 40

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base
Hexagons and flats $7.75 base

IRON PIPE FITTINGS
Black Galv.

Class A 60 75
Class B 27 37
Class C 18 27

Cast iron fittings, 5%; malleable bush-
ings, 22%%; cast bushings, 22%%;
unions, 37% 9V; plugs, 20% off list.

SHEETS
Kantrcm) Toronto

Sheets, black, No. 28 $ 8 50 $ 9 50
Sheets, black. No. 10... 8 50 9 00
Canada plates, dull, 62

sheets 8 50 10 00
Can. plates, all bright. . 8 60 9 00
Apollo brand, 10% oa.

galvanized
Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50
Gorbal's Best, No. 28
Colbome Croiwn, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50
Premier, 10% -oz 11 60 10 90
Zinc sheets 16 60 20 00

PROOF COIL CHAIN
(Wanbooac Prkv)

B
% in.. $13.00; 6-16, $11.00; % in..

$10.00; 7-16 in., $9.80; % in., $9.76; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;
Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B£.
% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;
7-16 in., $9.80; % in., $9.75; % in., $9.50;
% in., $9.30.

Prices per 100 Iba.

FILES AND RASPS
Per Cent.

Globe 60
Vulcan 50
P.H. and Imperial 60
Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50
McClelland, Globe 50
Delta Files 20
Disston 40
Whitman & Barnes 50
Great Western-American 50
Kearney & Foot, Arcade 50

BOILER TUBES.
SiEe. Seamleos Lapwelded

1 in $27 00 $
1% in 29 50
1% in 31 50 29 50
1% in 31 50 30 00
2 in 30 00 30 00
2% in 35 00 29 00
2% in 42 00 37 00
3 in 50 00 48 00
3% in 48 50
3% in 63 00 51 50
4 in 85 00 65 50
Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82
Cylinder oil. Acme 70
Standard cutting compound, per Ib.O 06
Lard oil, per gal $2 60
Union thread cutting oil, antiseptic' 88
Acme cutting oil, antiseptic 37)%
Imperial quenching oil 39%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75
Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00
Lufkin Metallic, 603, 50 ft 2 00
Admiral Steel Tape, 50 ft 2 75
Admiral Steel Tape, 100 ft . 4 45
Major Jun. Steel Tape, 50 ft 3 50
Rival Steel Tape, 50 ft 2 75
Rival Steel Tape, 100 ft 4 45
Reliable Jun. Steel Tape, 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60
Polishing wheels, bull-neck 2 00
Emery in kegs, Turkish 09
Pumice, ground 06
Emery glue 30
Tripoli composition 09
Crocus composition 12
Emery composition 10
Rouge, silver gO
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 iBskMire 08%
Grits, 80 and finer 6

BRASS—Warehouse Price
Brass rods, b«se % in. to ) in. rod S4

Brass sheets, 24 gauge and heavier,
base $0 41

Brass tubing, seamless 46
Copper tubing, seamless 48

WASTE
XXX Extra . .24 Atlas 20
Peerless 22% X Empire 19%
Grand 22% Ideal 19
Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13
Standard 15 Keen 11
No. 1 15

Wool Packing
..35 Anvil 22
..28 Anchor 17

Arrow ....

Axle

Washed Wipers
Select White. 20 Dark colored. Ot
Mixed colored. 10

This list subject to trade discount fat

quantity.

RUBBER BELTING
Standard ... 10% Best grades .. . 15%

ANODES
Nickel 58 to .C6
Copper 38 to .46
Tin 70 to .70
Zinc .18 to .11

Prices per lb.

COPPER PRODUCTS
Montreal TfireKU

Bars, % to 2 in $42 50 $43 00
Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,
14 oz 48 00 48 00

Copper sheet, planished, 16
oz. base : 46 OO 45 OO

Braziers', in sheets, 6x4
base 45 00 .44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50
Sheets, 3% lbs. sq. ft. . . . 10 50 14 00
Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50
Cut sheets, %c per lb. extra.
Cut sheets to size, Ic per lb. extra.

PLATLNG CHEMICALS
Acid, boracic $ .23

Acid, hydrochloric 03%
Acid, nitric .10

Acid, sulphuric 03%
Ammonia, aqua .15

Ammonium, carbonate .80

Amimonium, chloride .22

Ammonium hydrosulphuret ... .75

Ammonium sulphate 30
Arsenic, white .14

Capper, carbonate, annJiy .41

Copper, sulphate .16

Cobalt, sulphate .30

Iron perchloride .62

Lead acetate 30
Nickel ammonium sulphate ... .08

Nickel carbonate 82
Nickel sulphate .19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26

Silver nitrate (per oz.) 1.20
Sodium bisulphate .11

Sodium carbonate crystals .... .06

Sodium cyanid-e, 127-130% 38
Sodium hyposulphite per 100 lbs 8.O0

Sodium phosphate 18
Tin chloride 1.00
Zinc chloride, C.P 80
Xinc sulphate 06
Prices per lb. unless otherwise stat«4
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Announcing the New

Ryerson-Conradson High Power Precision

Selective Head Engine Lathes

27" Lathe Arranged for Single Pulley Drive

Our extensive domestic and foreign relations have continuously demonstrated the demand for an engine

lathe which can be successfully employed for quantity production as well as general machine shop work.

We are offering a completely balanced line of engine lathes embodying the most advanced designs, high

quality, workmanship and finish, speed and ease of operation, and accuracy of the finished product. We
are manufacturing these lathes in five different sizes, 1 5", 1 8", 22", 27" and 33" swing with any length of bed.

Special Features in the Design, Construction and Operation

Head stock cast integral with bed.

Splash oiling system (All gears running in bath of oil.)

Extra large spindle and spindle bearings.

(27" Lathe, front spindle bearing, 6W x 10".)

(Hole through spindle, 4J4".)

Herringbone gear drive to spindle.

Exceptional speed range (12 Speeds, 28 Feeds.)

All gears permanently in mesh.

All operations controlled from apron.

Ways have large bearing surface and are of new design.

Special design of apron feed mechanism.

Weight commensurate with liberal size of all parts.

The new Bulletin I30I-C gives complete information.

ESTABLISHED 1842 INCORPORATED 1888

Joseph T. Ryerson & Son
CHICAGO, ILL., U.S.A.

MACHINERY
Canadian Repreaentativet:

GARLOCK-WALKER MACHINERY CO., 32-34 Front Street, TORONTO
MONTREAL WINNIPEG

// interested tear out this page and place with letters to be answered
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Canadian and British Interests Combine
Nova Scotia Steel & Coal, Dominion Steel Corporation and

Canada Steamship Lines Come to Understanding With Some of

the Big Steel Finishing Industries in England

THE name British Empire Steel

C6rporation gives some idea of

the scope of the amalgamation of

Canadian and British steel, coal and

transportation interests, about to be con-

summated. The Canadian companies in-

terested are, for the present: Nova

Scotia Steel and Coal, Dominion Steel

Corporation, and the Canada Steamship

Lines, and in turn the shipbuilding yards

on the Atlantic coast, the St. Lawrence

and the Great Lakes. Transportation is

one of the greatest problems of the steel

trade, the carrying of iron ore, coal or

coke and the taking away of the finished

or semi-finished products being no small

problem. It is thought that by this com-

bination of activities the solution of the

question will be made less difficult.

The Nova Scotia and Dominion in-

terests have had conflicting problems in

the way of iron and coal deposits for

some time. There is now before the Nova

Scotia House special legislation seeking

to allot these claims on a basis of the

actual needs of the companies. This

legislation, it is thought, will, in view of

the merger, simply be forgotten, as the

combining of the interests will iron out

many of the difficulties that have arisen

in the past.

From what CANADIAN MACHIN-
ERY can learn, the companies will op-

erate as separate units for some time

at least, but their policies will be

directed from the one office, and in this

way they will be able to curtail consid-

erable overlapping at the outset.

From the very nature of the location

of the steel companies, and the under-

standing that has been arrived at with

the finishing mills of the Old Land, it Is

apparent that export trade will be the

big aim of the new corporation.

CoL Morden's Explanation

Col. Grant Morden, a Canadian fin-

ancier who has taken a keen interest in

British affairs recently, and who is a

member of the British House, has had
much to do with arranging the details

and securing a basis from which the

various interests could work. He ap-

peared at Ottawa recently, and laid the

plans before a group of members of the

House and Senate. He went so far as

to declare that the plans were for the

formation of the greatest industrial

organization in the British Empire.

Some of his statements follow:

As I surveyed the industrial field in

England, I looked back over the past

years and their developments. I was
rather under the impression that the

great mercantile marine of England,

having the supremacy of the seas, had

made possible, to a large extent, the

great industrial success of England, but

I found this was not so. I found that

it was only a contributory feature.

It was coal and iron, coal and iron,

that made this success! It was coal and
iron that made it possible for ships to

go out loaded to the four corners of the

earth to bring back cargoes necessary

for England, but in every case, to leave

a margin of credit in every place that

ship went, and this margin kept on

growing and growing the world over.

I found that the basic industry of

England was steel; in fact, it is the

basic industry of the world to-day, and
I said to myself, this, then, is where

we should start in building up a real

Empire industrial partnership.

On the Atlantic seaboard of Canada
lies the greatest deposit of ore and coal

known of in the world to-day. There

are over 5,000 million tons of iron ore,

fifteen per cent, of the total estimated

iron ore in the world, lying there; and
side by side with it, is over 6,500 million

tons of coal, all lying at tide-water with

some of the finest harbors in the world.

Consequently, steel should be manufac-
tured there cheaper than in any other

part of the world.

The geographical location is unique.

It sits up over the North Atla:ntic ocean

;

it is closer to South America than the

United States; closer to South Africa

than England; a ferry service could be

run across to the Clyde. But what is

lacking? Two things—capital and ex-

perience !

I happened to be associated with some
of the largest steel masters in England.
I went to them and I said, you have the

capital, you have your great finishing

mills in England, you have your estab-

lished connections in the markets of the

world, but we have in Canada the raw
materials, and we can make you your
slabs and your billets much cheaper
than you can produce or secure them in

any other place. They agreed, and so

have made possible the plans which we
are now completing for the formation
of the greatest industrial organization

in the British Empire.

U. S. Steel Corporation Plans
Col. Morden also intimated that while

in New York recently he had met the

head of one of the greatest steel com-
panies in United States. "He came to

me," said Col. Morden, "the other day
in New York and stated to me that he
was well acquainted with the great ore

and coal deposits of Newfoundland and
Nova Scotia, but he said that no Can-
adian concern could make a success of

itself in making steel for export trade.

He pointed out that it had been neces-

sary to get the Government at Wash-
ington to pass special legislation chang-
ing the Sherman law so as to enable all

the great steel companies in United
States to come together to form one
export company to handle their export

steel trade. He said that if it was
necessary for them to do this in the

United States to meet the competition

of the world's markets, what chance

would a Canadian company have, who
could only manufacture a few lines of

steel, against the combined resources of

the great American corporations?"

Ill short, the Canadian steel com-
panies in the East have linked up with

the British interests that made it neces-

sary for the United States Steel Cor-

poration to come into existence in the

first place.

The Week's Events in Montreal Industry

Repairs to the broken syphon beneath

the Lachine Canal is progresing so favor-

ably that the reopening of the waterway
is anticipated about the first of May.

• » *

Capt. R. C. Brown, O. B. E., the newly
appointed Deputy Warden of the Port of

Montreal, has assumed the duties of the

ofRce, having arrived in Canada on the

last trip of the Cassandra, of which ves-

sel he has been in command for the past

seven years.

V * *

Tlie work of regulating the flow of

the St. Maurice River, by means of the

Gouin Dam, was described at last week's
meeting of the Engineering Institute of

Canada by Mr. O. Lefebvre, the chief en-

gineer of the Quebec Streams Commis-
sion. The work, says Mr. Lefebvre, had

proved a great success, a total of 400,-

000 horse-power being developed on the

St. Maurice River, with the possibility

of an additional half a million more.

• • *

The British Manufacturers' Associa-

tion, through their representative,

Rafael de la Cova, who has recently

come to Canada, is endeavoring to im-

prove trade conditions between the two
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THE GEOMETRIC WAY
Where quantity and exactness have to be considered, the

Geometric Threading Machine is just the way that suits.

These machines have been tested and proved over and
over again on speed, accuracy and endurance.

Geometric Threading Machines are employed on a large

class of small threaded parts that cannot be produced
economically on the ordinary screw machine.

Made in three sizes—to cut i/s to 1/2 inch, 14 to %, inch, and
% to 1 1/2 inch diameter threads. The carriage is mounted on

slides and on the largest size machine
is moved back and forth by rack and
pinion, and in the smaller sizes by
hand.

Spindle speed changes readily made,
adapting the machine "to the diameter
and material of the work. An adjust-
able stop assures accurate length of
thread, and automatically opens the
die head, permitting of drawing the
work straight back.

A line from you brings full

details regarding this ma-
chine. Tell us your thread-
ing requirements — let us
recommend the proper
Geometric Collapsing Tap
or Self-opening Die.

THE CEOMETRIC TOOL CONRANY
NEW HAVEN

Canadian Agents:
CONNECTICUT

Williams & Wilson, Ltd., Montreal. The A. R. Williams Machinery Co., Ltd., Toronto, Winnipeg,
St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba, Saskatchewan, Alberta.

// interested tear out thi» page and place vnth letters to be answered
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Upon the Health

of your employees
depend your profit

and production

Don't be contenUd with half-way goodness or

. make shift drlnkint; arrangements.

Throw out the germ-laden

Drinking Cup!

Give your men a clean drink

SANITARY
DRINKING

FOUNTAINCMADE IN CANADA)

Allows jiist the

proper amoimt
of cool, cleau

frffih. water to

come througli

the bubbler.
N o apurtin«.

overflowing, n o

loHB. "Pure"
regiUates itaeU.

"P u r o" aayea

36% on water
bills, too. You
can attach it in

a few minutes.

Tell va bow
many men. how
many depart-

ments and we'll

tell you lio^

mu<^ the cost

wiU be.

Puro Sanitary Drinking
Fountain Co,
Canadian Agents:

McKENZIE BROS.
18 St. Alexis St. Montreal, P.Q.

Knight

Metal Products
Limited

List [of Used

I Machinery

forJSale]

l_No. 1 Foster Screw Machine,

plain head, with oil pan

and pump.

1—No. 2 Foster Back-geared

Friction Head Screw Ma-

chine.

5—No. 4 Foster Plain Head
Screw Machines, with oil

pan and pump.

5—No. 4 Foster Back-geared

Friction Head Screw Ma-

chines, with oil pan and

pump.

5—No. 4 Foster Back-geared

Friction Head Screw Ma-

chines, with power feed to

turret, oil pan and pump.

5—Single Spindle Gridley

Automatics, 2^A" capacity.

TRANSMISSION

Hangers, shafting, pulleys,

l)elting, couplings, collars, etc.

NEW

Knight Chucks.

Pashall Milling Attachments.

Davenport Milling Machines.

Knight Metal Products

Limited

Machine Tool Department

67 Adelaide^St. West

Toronto

countries. Several conferences have

already been held between Mr. de la

Cova, the Board of Trade, and other

business interests. In addition to his

tour of Canada, Mr. de la Cova will

visit many other countries in the inter-

est of British trade development.

The appointment of consulting en-

gineers by both the Canadian and Am-
erican Governments marks a further

step in the development of plans for the

deepening of the St. Lawrence River be-

tween Montreal and Lake Ontario. Can-

ada's representative will be W. A. Bow-
den, B.A.S.E., M.E.I.C., chief engineer

of the Railways and Canals Department.

Lt.-Col. Wooton, an engineer in the

American Government service, will be

the United States' chief consultant.

An extensive suite of offices in the

Ottawa Building, Montreal, has been

taken over by the British Trade Com-
mission for Canada to provide more ade-

quate facilities for gathering and dis-

tributing information to both Canadian

importers and exporters, and also to

British trade emissaries visiting Mont-

real. A large sample room and well-

equipped library of Empire wide trade

and technical papers has been provided

for the convenience and education of

business patrons.

* * •

The St. Lawrence Welding Company of

Montreal has just about completed the

new addition to their plant and re-

cently purchased equipment will be in-

stalled vsrithin a week or so. In addi-

tion to their general line of welding and

boiler work the company will be in a

position to take care of every line of

engineering work. The boiler and tank

end of the business will be in charge of

John Murphy, who has had 43 years of

continuous experience in boiler work. He
was four years with the Hall Engineer-

ing Works, two years with Burland and

Johnson of Amherst, N.S., and thirteen

years as foreman with J. & R. Weir of

Montreal.

At a recent meeting of the Dominion

Council of the Canadian Engineering In-

stitute of Canada, held at the headquar-

ters in Montreal, the question of revis-

ing the remunerative scale now in force

was the chief subject of discussion, and,

as a result of this meeting, it is ex-

pected that the executive will take some

action regarding the economic welfare

of the individual members of the so-

ciety. It was pointed out that the En-

gineering Institute was in no sense a

union, but a body of Canadian profes-

sional men, organized to carry out its

work so as to advance the professional

interests of the members, by means of

papers and addresses, and in other

ways, including such attention to ma-

terial conditions as might be warranted.
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Making Accuracy
A Marketable Commodity
THERE'S a toolmaking shop in Detroit

that refused to be stumped by any of
the many problems our motor car build-

ers present—the MichiganTool Company.
This concern is fully equipped for any job

—

which means Dumore Grinders are there to do
their bit.

In building jigs, standard bushings are used,
the outer diameters running in an ascending
series of sizes and calling for an arbitrary "con-
stant" for the press-fit.

For grinding of this kind the Dumore is the
ideal tool—high speed, dynamically balanced,
non-vibrating, easy to move out of the way to
permit the various holes to be indicated.

Write for information.

DUnORF^CRlNDERS
// interested tear out this page and place with letters to be answered
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PATENTS
ATTORNEYS

RESEARCH BUREAU
REPORTS BY EXPERTS ON SCIENTIFIC, tCH-

NICAL. AND INDUSTRIAL DEVELOPMENT.

SPECIAL RESEARCHES ARRANGED.

PATENTS. TRADE MARKS. ETC,
HANBUHY A. BUDDEN

«U DrUMMONO BI-I30.. MONTRCAl.

Cable addrcs*
'BREVET"

ATENT
Fethentonhanch A Co.,

The old esUblished dnn. P»tr

enU everrwhere. Head office,

Royal Bank Bids., Toronto.
Ottiwa office. 5 ^gin SL
Officu tbroushont Canada.

Booklet Free.

ATETMTS
Ib all eoontriei. Ask for our Investor's Advistfji

which will be sent free.

MARION & MARION 364 University Sf
Merchants Bank Buildinsr. comer

lit. Catherine St., MONTREAL. Phone U». «tf(
and Waahlnxton, D.C, VSUi.

PATENTS
TRADE-MARKS
AND DESIGNS

PROCURED IN Aa COUNTRIES

Special Attention Given to Patent Litigation

Pamphlet sent free on application.

RIDOUT & MAYBEE Kent Uldg., Yonge St

TORONTO, CANADA

DROP FORGE DIES
Send us your blueprints and specifications.

Entrust your requirements to experienced

workmen and up-to-date equipment. Have
your dies made in Canada. First-class

worionanship guaranteed.

THE KIMBER & BILJJER MFG. CO..

Thorold Road, St. Cstluulnas. Ont.

PERSONALS
A change of management is announced

by the Robb Engineering Works of Am-
herst, N.S., by which Mr. D. W. Kobb,

who has been engaged in the active man-
agement of the concern for the past

forty-five years, now takes the position

of vice-president. In a circular letter

Mr. Robb states that the company are

taking up new lines, including the de-

velopment of farm tractors. The new
manager of the company will be Mr.
George E. Newill. Mr. Nev/ill received

his engineering training in England and
has had considerable engineering and
business experience in Canada and other

countries. Mr. Robb will continue lb

act in an advigory capacity.

STARTS NEW COMPANY
Chas. Watt, who has been associated

with the Geo. F. Foss Machinery and
Supply Company for the past two years,

has opened an office at 212 McGill St.,

Montreal, and will carry on business

under the name of the Watt Machinery
and Equipment Company. Mr. Watt has

had a wide experience in machine and
engineering matters; he was born on

June 15, 1877, in the town of St. Louis,

Que. His early years were spent on the

farm of his father, but at the age of 18

he came to Montreal and started his

apprenticeship with the John McDougall
Caledonia Iron Works. After five years

with this firm he worked eighteen

months with the Laurie Engine Company
and from there he went to Dundas,

CHARLES WATT

working for John Bertram and Sons for

two years. He then returned East to

Peterborough and served with the Peter

Hamilton Company for two years. In

1903 he started with the Dominion
Bridge Company of Montreal, working
there for ten years, the last eight as

foreman. From 1913 to 1915 he was
engaged in real estate activities. Early

in 1915, when the demand for muni-

tions became excessive and when execu-

tives were urgently needed, he was ap-

pointed superintendent of the shell de-

partment of the Canada Stove and
Foundry Company at St. Laurent, re-

taining this position until 1918, when
he became a salesman with the Geo. F.

Foss Company, leaving there on March
15 last to open an office of his own.

Car Plant to Start.—The Canadian
Car and Foundry Company at Fort Wil-

liam expect to have their plant in op-

eration on the 3,000 cars for the Cana-
dian Pacific Railway by June. The
Company are taking on men at present

to complete rush repairs on 1,500 cars

for the Canadian National Railways.

NOTABLE TELEPHONE DEVELOP-
MENT

A war-time invention in connection
with telephony of which very little has
been heard hitherto has very consider-

able possibilities in everyday use. The
development in question arose on account
of the difficulties experienced in com-
munication on aeroplanes between the

pilot and observers in the early days of

the war and the task of devising a tele-

phonic apparatus 'which would enable

good articulation between a pilot and his

observer under the conditions of noise

which obtain on an aeroplane. It was
taken in hand by Captain Cohen, of the

Post Office Telephone Department, who
was lent to the Air Ministry for the pflr-

pose. The main difficulty of course was
tc o.'ercome the difficulty introduced by
the noise cf the engine and the other ex-

traneous noises due to the speed of the

maciiine through the air, and the prob-
lem resolved itself into evolving a suit-

able transmitter for the purpose, as ob-
viously an ordinary mouth transmitter
was out of ihe question. Eventually a
throat transmitter was devised, which
eliminated entirely the mouth transmit-
ter and gave articulation which is as

good as, if not better than, ordinary com-
mercial sp'2ech over the telephone wTien

using the standard mouth transmitter.

The best position for this throat trans-

mitter is in the hollows on either side of

the windpipe, and by speaking in a nor-

mal tone in the midst of such noises as

those produced by the exhaust of an
aeroplnne engine the speech obtained is

quite clear and distinct. We understand
that in addition to its successful use on
aeroplanes during the war, this trans-

mitter has been tested against very much
grc.ter rsoises, such, for instance, as that

produced by four large aeroplane engines
at full speed. There is little doubt as to

the efficient character of the device, and
we foresee two useful applications for it

in ordinary commercial use. One is in

noisy engine-rcoms and machine shops
and similar places which abound in in-

dustrial life, whilst an even more import-
ant use for it, perhaps, from the hy-

gienic point of view, is on public tele-

phones. The condition of the avera|:e

publi:; telephone is usually such that it

can only be regarded as a virulent type
of disease spreader, and the replacement
of the mouthpiece, with its objectionaff^

condensation, by a transmitter which is

placed against the throat is a develop-

ment which appeals to pll on sanitary

grounds. The moving system of this

new throat transmitter consists of a

metal diaphragm with an attached mush-
room of insulating material and a car-

bon chamber with a mica diaphragm. We
understand that the company which is

making this apparatus has already had
several applications for the instrument

from Industrie? in which noise is a neces-

sary corollary, but so far the transmitter

has not been made on a large scale, and
for that reason the present cost is some-
what higher than the usual mouth trans-

mitter apparatus; but when commercial

manufacture is commenced a material

reduction in cost is looked for.
—"Practi-

cal Engineer."
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Are You Acquainted With Art of Roll Turning?
The Average Person Holds a Very Hazy Idea as to What is Meant
by Roll Turning—The Art is a Very Important One, So We Give a

Detailed Description Herein
By W. S. Standiford

AMONG all the various trades in the
world, that of roll turning occupies
a position which is iniportant and

unique. It is an occupation that is little

known except by those who work in roll-

ing mills, and the average person gen-
erally has a very hazy idea of the trade.
I once asked a man: "What is a roll

turner?" The answer I received was:
"A roll turner is a baker.'" This man
evidently had bakers' rolls on the brain.
Some other people think that a roll

turner is a machinist; this is also a wide
mistake, as the trades are separate and
distinct, the lathe and tools used in the
one w'.iikirig in an entirely different man-
ner from that characteristic of the other.

As a general rule, machinists know noth-
ing about roll turning; of course there
are some who have taken advantage of

an opporturity and learned the trade, but
there are very few of them, as the rank
and file of journeymen are recruited

from apprentices who have served their

four years' time at turning rolls.

The influence that this trade has on
the progress and civilization of the world
is most remarkable as v/ell as beneficial.

I^efore the era of rolling iron and steel

beams, rails, etc., came into use, the

usual method was to forge or cast them.
This was a slow and uncertain way, and
produced articles far inferior in strength

and appearance to the rolled ones; the

oxitput also was limited. The reason why
the cast is inferior to the relied section

is that rolling gives a fibrous and more
homogeneous structure which resists

strains better. The rapidity with which
various shapes and sections of steel can
be rolled as well as the excellent quality

. and cheapness per ton secured has given

to the world an engineering material

that is unsurp.Tssed for building bridges,

steamships and machinery and the cheap-

ness of its production is due largely to

the improvements in roll-turning and
rclling. Much of the comfort and safety
in travelling and many of the luxurie.s

we enjoy nowaday.s are due to the roll-

turner's art, and it is the foundation of
the iron, steel, copper, brass, and alum-
inum industries.

Roll turning was invented in 1785, by
Henry Cort, an Englishman, and ever
since then the trade has been developed
by various roll turners and mechanical
engineers, each one having added his

"mite," until we have in our modern
reversing and continuous mills machin-
ery that is capable of turning out an
enormous tonnage of iron and steel with
very few men employed to handle the

mills; this produces large profits with
small expenses, and also a first-class

product. The majority of rolling mills

in the United States, however, are small
ones, capable cf turning out an output of

15 tons per turn and upwards. They are

A I-AUUi; sIZl', intNlNi; I.AtllK AT WORK.
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gradually giving place to modem equip-
ment, and there is no doubt but that in

the future the small industrial plants will

be equipped with up-to-date machinery.
The rivalry for commercial supremacy
will finally bring about this result. It

is a case of the "survival of the fittest."

While the science of roll turning has
advanced very rapidly, yet curiously
enough there have been very few im-
provements in the lathe by which the roll

tunjer produces such excellent results.

Such as have been made relate to minoi-
details, such as adjustments to permit
the topping of rolls quickly, the fasten-
ing of the tool rest, the tailstock, the
jhaja of hoiisings, and also the applica-
tion of electric motors mounted on the
lathe for direct drive. Some of the
modern direct-driven lathes are splendid
examples of the machine-tool builders'
art, the machines having gears running
in an oil bath, the machines being stop-
ped and started by means of push but-
tons. These lathes are about as nearly
noiseless as can be achieved. Some have
a controller like the ones that are on
street cars, it being possible to reverse
the machine at will when it is desired.
This feature comes in handy when the
tool prop bends and allows the tool to
jam, it being very easy to withdraw the
tool by reversal. But outside of all of
the •- '. imnrovements, the fun-
damental principle of working remains
the same, and always will despite the
march of progress in other directions.

The Roll Lathe

The roll lathe is a device of extreme
simplicity, and the turning tools are of
such a character, and the methods of
working them are such as are found in
no other lathe. The machine is built in
various sizes to take in different classes
of work. It consists of a long and wide
bed, hollow in the middle to hold the
turnings, technically called "swarth."
The necessary gearing and pulleys to
drive the machine are located at one end
of the bed. Revolving on a hollow shaft
connected with the various gears and
placed at a right angle to the bed, is a
heavy wheel having the driving teeth in-

side in some lathes, and in others, the
teeth are on the outside. The total dia-
meter of the wheel is four feet or more
in diameter. This wheel is called the
"face-plate," and it has bolted onto the
side, in the middle, a square-shaped box
with fluted insides. Placed partly in-
side the fluted box and projecting out-
side of it is a square piece of iron about

TiU^ VIEW ILI.ITSIKA'I'KS A WKI.I.-KNOWN TYPE OF ROLL TUENING LATHE.

18 inches long, with fluted sides; this is

called a "spindle." Over this spindle is

put a round iron box, the length depend-
ing upon the size of the lathe and the

diameter of the rolls that the lathe is

made to take. In this case it will be 8

inches long and is fluted inside; this is

made of sufficient diameter so as to slide

freely on the spindle. This arrangement
is used to drive the roll when it is in the

lathe.

All rolls are made with a journal or

"neck," as it is technically called—on
each end and also fluted wobblers on the

extreme ends of the roll. The wobblers
are of such a size that the round box
on the end of the spindle is placed half-

vray on the latter and half-way on the

roll. This makes a very flexible driver.

Across the bed of the lathe and at a
right angle to the bed, are two cast iron

devices called "housings." There are

square depressions in the middle of each
housing, each containing an iron block

with the upper end hollowed out and
lined with babbitt. These form the bear-

ings for the neck of the roll to revolve
in. The bearings are arranged so

as tc have some end play; this being
secured by set screws on the housing,
bearings. The top bearings or "caps"
are formed of long rectangular pieces of

cast iron having a circular depression in

the middle; each cap contains a round
hole of sufficient size so as to slide free-

ly over the back ends of the housings
and down it. The front ends of the caps
usually have inverted U-shaped slots.

Tliroueh these extend long iron rods each
threaded on the upner era and carrying
a nut and washer; the lower ends of the
rods are slotted and held in place by
keys.

The back ends of the houpincrs whpro

the caps go over it contain a rectangular
slot, and al«o a removable key which,
with the aid of the threaded front rods
with their washers and nuts, keep the

top bearings or caps pressing down on
the roll. The latter is put into the lathe,

and so adjusted that there is */i-inch

clearance between the driving spindle

and the wobbler on the roll; the spindle

being turned around until the flutes in

it are opposite the flutes of the roll

wobbler. The box is then pushed half-

way onto the wobbler. The caps are next
placed upon the necks of the roll, the

keys put in the back ends and the nuts
on the front rods tightened. The set

screws that operate the bottom bearings
are then screwed up to prevent end play
of the roll; the back bearings are also

.screwed un and pressed against the necks
of the roll by the screws in the hack of
the housings. In adjusting the pressure
of the various bearings upon the roll

necks, it is important not to get them
too tight as the roll, when it is revolving,

will operate with a jerky motion and
thus make chatter marks upon the work,
which latter in turn will mark the bars.

Tco tight bearing pressure will slso

scrape the lubricant off the necks and
cause cutting.

Across the front ends of Ihe housings
is placed a long rectangular casting

containing two inverted T-shaped slots,

one at the front end and the other at

the back. This is used to hold the tool

and is called the "rest."' It also ha.'^

numerous square holes extendino: from
top to bottom. The rest is held from
sliding endwise by bolts cxtendinsr

through the T-shaped slots in the bottom
of it and the slots in the housings. The
front ends of the housings pIso contain
holt? ?n ns to hoH the TPr-f from moving

ANOTHER STYLE OF GEARED HEAD ROLL TURNING LATHE,
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backward when the tool is cutting, a
lock nut on each bolt being provided to
keep the bolts tight. In the slot running
parallel to the roll, and next to it, is

placed the tool carriage, a rectangular
casting or forging with flanges on the
bottom of sufficient size so as to allow
it to slide freely in the T-slot. On the
front slot of the rest is located the
pusher, which is a solid piece of iron
with a flange on the bottom working in

a T-slot in the front of the rest. This
pusher contains a long r-erew with one
end tapered to fit a wrench; this is used
to feed the tool into the roll.

Roll Versus Ordinary Lathe

There is considerable difference be-
tween roll lathe and machinists' tools,

their shape and methods of working be-
ing entirely different. In order to show
this ckarly, we will suppose that a
groove is to be turned in a roll for mak-
ing bar iron. The tool consists of a piece

of hardened steel 1% inches thick and
12 inches long, the width depending up-
on the size of the groove wanted; in this

case, it will be four inches wide. TTie

front edge is ground to a straight-edge;

the right and left sides of the tool are
ground a few degrees off a right angle,

so as to leave the groove with a slight

taper for clearance. The bottom edges
of both sides and the front of tool also

are tapered, so as to clear the roll, leav-

ing the top edges to do the cutting. It

is then placed in the tool carriage, and
a small flat piece of iron called "pack-
ing" put on it and an iron wedge driven

in to hold it in position. A post contain-

ing a set-screv/ is then inserted into

one of the square holes in the rest op-

posite the front of the tool, another post

being located on the other side near the

rear end.

The pusher is then put in position

back of the tool; lathe started up and
the wrench on the pusher given a suffi-

cient number of turns until the tool

begins to cut, and given a turn once in

every revolution of the roll. Should the

latter be calipered at this juncture, it

will usually be found that the cut is

not going down straight, one part of the

roll being cut deeper than the other.

This is remedied by giving the shank a

light blow with a hammer or else press-

ing the shank over by tightening the set

screws in the side posts. In managing
the tool and handling the calipers there

is a considerable difference between the

roll turner and the machinist. The lat-

ter, in beginning new work, sets his

calipers a little larger than the finished

size that is wanted, and feeds the tool

attached to the slide rest into the work
by hand, calipering v/ith a set-spring

calipers until he has the desired size.

Then he connects the slide rest with the

lead-screw and the tool is then dragged
sideways along the work, cutting upon
the side and point. The V's on the lathe

ensure that the work is turned straight.

Work on a machinists' lathe is always
slightly out of true circular form, no

matter how fine the feed is. This is due

to the cut being dragged sideways be-

fore it runs out. The machinist when
sizing work with his calipers generally

has a heavier touch than the roll turner.
The lattei' handles his calipers so as to
just feel the roll; this is called a
•'feather-touch," and it is essential to
good roll turning. The roll turner does
not set his calipers to the desired size,

he being obliged to follow the cut down
by knocking the calipers gently until it

touches the roll lightly; he then tries the
feel of it on the part of the roll opposite
to the one touched. This shows him wheth-
er the tool is cutting straight or other-
wise. In order to keep the cut going
straight, the groove requires to be cali-

pered often, as the roll turning tool

shifts slightly which is due to the wedge
and the pusher action; the latter moving
off the centre of the tool and the former,
loosening slightly as the tool is fed into
the work. When the groove is within
1-32 of an inch of the finished size want-
ed, the workman takes out the roughing
tool and puts in the finishing one, which
IS very sliarp; he takes a light cut and
allows it to run out when the groove will

be found to be accurately round.
In turning the necks or journals for

rolls, the housing, rest and driving box
and spindle are removed from the lathe.

A centre is put in the hole in the face
plato; ihe tail-stock containing its centre

is put in place on the bed of lathe and
bolted down. The roll is centered and
the holes bored in both wobbler ends to

match the angle of the centres. A driv-

ing dog is slipped over the end of the
wobbler next to face-plate, its bent ends
pressing against lugs cast in relief up-
on the face-plate. This drives the roll

when it is on the centres. The tool rest

for necking is a casting about two feet

wide, having'the usual slots and holes on
its top as previously described. The rest

is of sufficient length to go across the

bed of lathe, the height being such as to

allow the tool to be one inch below
the centre of roll, which gives the cut-

ting power to it. A machinists' lathe

tool can cut on the centre, and above
or below it. Roll turners' tools will not
cut on a centre line of the roll, nor
above it, but always have to be placed

below the centre. Machinist lathe tools

operate with a true cutting action as

contrasted with roll lathe tools, the latter

cutting with more of a scraping action,

hence the necessity to use them below
the centre line. The power required to

run roll lathes varies with the weight
of the roll, the width and angle of tool

used and the material turned such as

cast iron, semi-steel, steel and chilled

iron rolls, also speed of lathe and thick-

ness metal removed. Using a 3% inch

wide tool and taking as heavy a rough-

ing cut with ordinary high-carbon tool

steel as the metal will stand, it was
found that 7% h.p. was required. Tak-
ing r. finishing cut with the same-sized

tool aVi h.p. was needed. These results

were taken from actual tests made by
the writer and were given by means of

electrical measurements, the lathe being

driven by an electric motor of 15 h.p.

The roll diameter being 26 inches, a

cast steel roll bei;-g used for the test.

Heavier cuts can be taken on cast iron

(called sand rolls) than on steel rolls.

This is due partly to the tougher and

harder nature of the steel which in the

thick diameters is not as well anneale'3

as it migM be. Steel also exerts a
"drawing-in" action on the tool, the lat-

ter being dragged into the roll metal
while the turning is being done. When
a heavy cut is taken, the roll continues

to draw the tool in until the latter has
over-reached its cutting capacity; then
the weight of the roll comes on the tool,

bending the prop under it and breaking
the tool. For this reason it is not ad-

visable to take too heavy cuts in turning

steel rolls. It must be understood that

the above-mentioned width is not the

widest tool that can be used on roll

lathes, various sizes being used. The
width of the tool also depends on the

method of driving the lathe—whether
belt or direct driven. Some belt-driven

lathes having all they can do to pull a

cut 6 inches wide, steel for roll turn-

ing tools should be very high in carbon,

1.50 per cent, making fine tools. Thfs,

however, must be heated very carefully'

by the blacksmith so as to avoid burning;

a cherry-red is the highest that it will

stand. When rightly heated and harden-

ed it gives fine service, and takes a good
sharp edge. High-speed steel is not used

for turning rolls to any extent on ac-

count of its price, as roll turning tools

require more metal in them, which makes
them more expensive than the ones used

on machinists' lathes. But it would seem
that there is a brilliant future for using

high-speed steel for roughing down work
on all metals except chilled cast iron,

providing that a satisfactory method of

welding the metal to a bar of ordinary

steel can be found, as only a small piece

cf the high-priced material would have

to be used.

The writer had a test on roughing

down work using high-speed metal for

turning a steel roll, the tool being a

solid bar of the steel ground to shape

and hardened in an air-blast. Using the

fastest speed on a modern roll lathe, it

was found possible to take a far heavier

cut than the best ordinary metal would

stand; the chip being the color of a

blued vratch spring. Tlie test also showed
that the roll lathe pusher screw should

have a coarser thread, as it required a

large amount of quickness and brute

force to sustain such heavy cuts. High-

speed steel was tried out en a chilled

cast iron roll, but the edge lasted for

only one revolution of the roll. Re-

hardening did not make any difference in

the results, it being concluded that this

metal is unsuitable for turning chilled

rolls. However, for ordinary v.'ork, the

writer likes hisrh speed steel, both for

roughing and finishing work, there not

being so much grinding tools for rough-

ing down as the ordin.iry variety needs.

STRENGTH OF PLATES AND RIVETS
(Concluded from Page 415)

The diameter of bar which will have

the same area as the net area of the

plate.

The thickness required in a plate

having more holes than another, but to

have the same net area.

The load which any of the above will

carry at either of the two stresses.
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Chart for Net Strength of Plates and Rivets
Designers Working Out Connections for Tension and Compression

Members Which Have to be Connected With Gusset Plates, etc.,

Will Find This Chart Very Useful in Making Their Calculations

By John S. Watts

THE accompanying chart will be

found useful in working out the

connections for tension and com-

pression members which have to be con-

nected by gusset plates, and for such

cases as brake straps to which have to

be riveted the forged end connectionis,

or, in fact, any case where we have to

make a riveted connection to carry a

given load.

In the solution of the above problems,

the width and thickness of plate requir-

ed is dependent upon the number and

size of rivets adopted, and the problem

cannot be solved directly, but generally

involves a series of calculations on the

cut-and-dry method, which is a tedious

and time-consumina one.

By using the chart, we can see at

once all the possible combinations, and
quickly choose the most convenient one.

To use the chart, simply follow along

the horizontal line for the load required

at the allowed stress. For a dead load.

the stress may be taken as 16,000 pounds
pier square inch, and 12,000 pounds for

a live or intermittent load. The forego-

ing are the tensile tresses on the plates,

for the rivets take 12,000 and 9,000

pounds per square inch, respectively.

The widith of plate required for ea«h

thickness, to carry the load, can then be
scaled off at the bottom of the chart by
dropping a vertical line from the inter-

section of the diagonal line for the

thickness and the horizontal load line

to that line marked for the diameter of

rivet called for by the chart.

The total width of plate required is

that length from this vertical line to the

intersection of the lines for the number
and diameter of rivftts (that is, the num-
ber of rivets in the first line of rivets)

called for, scaled from the chart with a

half-size scale.

For example, we will take the design of

a brake strap and forged end connection

to take a pull of 20,000 pownds at a

Vi4 4 f ft If 9^m i ^* § a

stress of 12,000 pounds per square inch,

the general design being as shown in

Fig. 2.

In this case the width of the plate is

filready decided by the width of the brake
surface required, and we will assume this

to be six inches.

Now drawing the horizontal line at the

height representing 20,000 pounds on the

12,000 pound stress scale, shown by the

dotted line in the chart, we see at once

that 5-16 inch is the thinnest plate that

will give the required strength.

For flexibility the brake band should

be made as thin as possible.

The plate, then", being 5-16 inch thick,

the chart shows that the largest rivet we
can use in single shear will be 11-16 inch

diameter of hole, and that six of these

rivets will be required.

The chart gives us the choice of other

sizes of rivets, but to use smaller rivets

and more of them would be of no advant-

age, and larger rivets would not, in a

!
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5-16 inch plate, develop in compression
their full shearing strength.

Checking bajck, by measuring the

width of the plate, six inches from the

intersection of the 11-16 inch rivet line

and the diagonal for one rivet, we find

that the six-inch width is slightly more
than is required, but that two rivets in

the first row would reduce the strength

too much. We, therefore, s.pace the

rivets, as shown in Fig. 2, with one
rivet only the first row, two in the

second, and three in the third.

At the end of the strap, then, we ibave

a line which has three rivets on it, and,

as this line is the one on which the

forged end would tear apart, the forg-

ing must be increased in thickness here

to give the same net area as that of the

plate after deducting the rivet holes.

The required thickness is found on the

chart by measuring back six inches from
the intersection of the 11-16 inch rivet

line and the diagonal line for three

irivets and raising a vertical at this

point, when we find that the required

thickness is 7-16 inch.

At the extreme right-hand side of the
chart, we find the diameter of the forged
end will require to be 1% inch, to have
the same area as the plate has after de-

ducting the rivet hole.

If it should be desirable to use Sv-.mc

other stress than the 12,000 or 16,000

pounds used in the chart, it can be ac-

complished by taking for the load

the actual load X 16,000

stress.

A description of the method of laying

out this chart will make the user more
familiar with its use and convenience,

and is as follows:

First, we lay off the horizontal line for

the base of the two triangles, the tri-

angle to the right having a base line

twelve inches long drawn to half size.

The vertical line for this triangle is

made 13-16 'inch high, to a scale of 3-8

inch = 1-16 inch, division being marked
to indicate each 1-16 inch thickness of

plate to the same .scale, and drawring

diagonal lines from each point to the

end of the base line, as shown.
On the base line, points are marked

representing the widths of the plate in

half-inches up to twelve inches, and
vertical lines drawn at each point.

It is obvious now that the height to

the intersection of any thickness line,

with any width line, will be proportional

to the area of a plate of that width and
thickness (without rivet holes), and
hence, proportional to the load it will

carry with any given stress.

This being the case, we can calculate

the safe load on the maximum size of

plate, viz., 12 inches by 13-16 inch, and
divide up the vertical line to show that

load at 12,000 and at 16,000 pounds
stress.

Coming now to the triangle at the

right, we calculate the load that can b

carried by from one, to seventeen, one
inch rivets at 9,000 pounds stress in

single shear. Marking these points on

the vertical line of the left-hand tri-

angle, as shown, using the scale for the

12,000 pounds stress on the plate, which

is the stress used, when using 9,000

pounds stress on the rivets.

This means that the rivets will, in all

cases, according to the chart, be stressed

at 75 per cent, of the stress in the plate;

or, if the stress in the plate is taken at

16,000 pounds, the stress in the rivets

at 75 per cent, of the stress in the plate;

is stressed 12,000 pounds, the rivets will

be stressed to 9,000 pounds in shear.

The base of this triangle is made to

scale, the lengths marked being equal to

the squares of the diameters of the

rivets, to any convenient scale. Thisi,

because the strength of the rivets in

shear varies as the square of the dia-

meters. This is accomplished in the

chart by taking the diameters of the

rivets in eighths, i.e., the one inch rivet

is 8% inches, and S"*=64; therefore, the

length of the base is 64 units long, to a

scale of % inch=12 units in the chart,

and the other points are marked in the

same way.
Now we join the seventeen points on

the vertical line to the end of the base

line, and erect vertical lines on each

point marked for the diameter of a

rivet. The height to the intersection of

any diameter line and any "number of

rivet" lines will clearly be proportional

to the load that can be carried by that

number and diameter of rivets, and will

be the load found marked at the right

-under the stresses 12,000 and 16,000,

but the stresses on the rivets will be re-

spectively 9,000 and 12,000.

As already shown', we have at the base

of the right hand triangle, the net width

of the plates, to which must be added

the width taken up by the rivet holes, to

get the total required width of plate.

' To accomplish this, the lower left-

hand triangle has been added, the verti-

cal of which triangle is made one inch

high, for the diameter of the largest

rivet, and divided up into sixteenths to

denote the smaller diameters.

The base is made 7 inches long, to the

same scale as the base of the right-

hand triangle, namely, half-size, and

diagonal lines drawn to each one inch

division. It follows, then, that the

length of any horizontal line to its in-

tersection with any diagonal "number of

rivets" line, is equal to the diameter of

the rivet multiplied by the number of

rivets represented by the lines inter-

secting at that point. Or, in other

words, is the width to be added to the

net width of the plate to cover the

amount cut away by the rivet holes.

We can, therefore, scale off the total

length of any plate, by measuring the

length from the net length required, as

given by the vertical from the load and

thickness intersection to the point where
the lines representing the number of

rivets and diameter of rivets intersect.

At the top of the diameter of rivets

lines, note has been made of the least

thickness of plate. Which will develop

in compression, at a stress of fifty per

cent, more than the tensile stress, the

full strength of the respective diameters

of rivets in single and in double shear.

As the chart is made up for rivets in

single shear, only half the number of

rivets called for by the chart will be

necessary, if the rivets are in double

shear.

To siunmarize, the chart will show,

given a certain load,

The number and diameter of rivets

required at either 9,000 or 12,000 pounds
stress, in single or double shear.

The minimum thickness of pdate at

which these rivets will carry the load at

either 18,000 or 24,000 pounds bearing

stress.

The width and thickness of plate re-

quired to carry the load with one to

seven rivet holes from % inch to one

inch diameter, at a stress of 12,000 or

16,000 pounds.

The net area of the plate after de-

ducting the rivet holes.

Continued on page 413
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Canadian Machinery Drafting Course— Part XIII
We Next Go Into the Design of the Swivel Base—Students Are

Given Two Views, the Third to be Completed From the Informa-

tion Given on Plate and Text Matter

—By J. H. Moore

HAVING completed the drawings
for the vise—in as far as the ac-
tual working parts are concerned,

we will next take up the problem of
drawing the special swivel base as shown
on the present plate.

For ordinary straight milling machine
work this base would be unnecessary,
but when one might desire to set the
work at some particular angle, the
swivel base would be very essential.

In order to make their vises useful
for varied classes of work, manufac-
turers adopt different ways and means
of designing them. Some are equipped
with .a tilting arrangement in addition
to the horizontal swivel movement, but
this type of vise is seldom used for mill-

ing machine work, but more generally
on drill presses. As a rule, a vise similar
to what has been already drawn by the
student, is the type adopted for milling
machines.
The practice which the student has

already experienced on the previous
plates should stand him in good stead in

the present instance. We would strong-

ly advise that frequent reference be
made to the previous plate when prepar-

ing this one in order that every student
be absolutely sure why he is drawing
the base as it is shown.

Straight copy work is not time study.

The basic principle must be kept in

mind and before a line is drawn the

student should spend at least ten min-
utes discussing in his mind the whys and
wherefores of the plate.

In preparing the plate, it would be
well to keep in mind the fact that in

actual designing it is not always possible

to complete one view without partially

completing another view. In other words,

in actual designing, it is often found ne-

cessary to partially draw (say, a side

view) in order to project up certain oper-

tions of this view to the plan.

Another point to be borne in mind

is that a safe place to start from is the

centre lines. For example, let us con-

sider the present plate. An ideal spot to

commence work on this plate is at the

centre line intersections of the plan view.

From this point one can work along

without any difficulty. For the purpose

of ascertaining how students are pro-

gressing in what might be termed good

judgment in arranging of views, we will

state no particular size for this plate.

The only stipulation that we make is that

all the views must be drawn full size.

No doubt student can readily grasp

the use of this base, and can understand

why the circular Tee slot is necessary

and so on. Briefly, the base rests on the

miller table, and is kept in line longi-

tudinally by the % inch wide tongues

on the bottom. These tongues go into

the Tee slots on the miller table. This

naturally lines the base up.

Directly on top of the QVt inch dia-

meter portion sets the regular vise. On

5W//£L B/ISE

t//i/tr£P CI I'/irr. "MyS

XaJijii /^ suit ftfit^t.

^BAh' SfffS k^fftf H£fre

-.f-A A

Cmm/iN M^CH/Ninr Maft/w Coi/ifsf:

/Vame:- /k/t^ess: -

Sca/f:-/£'-/Fi>et /i^re M'/2.

REMEMBER THAT THE BEST WAY IS TO START ON THE PLATE AS SOOk AS YOU RECEIVE THE COPY.
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referring back to the previous plate it

will be noticed that the straight base of
vise had two lugs cast on it which were
4% inch radius from the centre, or in

order words, an equivalent to 9V4 inch
diameter. This means that the 9% inch
portion on the straight base matches up
with the 9V4 inch portion on the swivel
base.

The holding down bolt shown at Fig.

2 (and of which there are two), goes
into the circular Tee slot in the swivel
base, projecting up through the base,
and into the two slots shown on the
straight base. The idea is self-apparent,
for by slackening off the two bolts, the
vise can be swiveled to any desired angle,
then immediately locked in that position.

To get these bolts into the Tee slot

looks perhaps to the tyro a ticklish pro-
position, but the solution is easy to the
initiated. A 1% inch hole is drilkd up
from the bottom of the base, and a wall
of metal, as shown by the dimension
IVs inch radius run around this hole. The
bolts are so made that their extreme
measurement from corner to corner of
head is less than 1% inch, which allows

the bolts to pass through this hole up
into the Tee slot. Once in place the rest

is easy.

It will be noticed that the "bolt heads
are made with a radius similar to tKe

radius of the Tee slot. This, of course,

is absolutely necessary when one con-
siders that the bolts must travel around
in the circular Tee slot. The depression
marked A is merely a method adopted
of relieving the metal in order that un-
necessary machine work be eliminated.

When a machined face is of undue and
unnecessary width, there is a great
chance for the surface not being abso-
lutely straight, which would, of course,

show UD on the portion restine on it.

The outcome would be a rockinsr mo-
tion between the surfaces, causing in-

accuracies, which later would mean
spoiled work.
This is a point often forgotten bv many

designers, so that we mention this as a
hint and as a good-natured warninf to

those already following the drafting

profession. Always be sure to give

enoueh bearing surface BUT give onlv

enoueh. Anv more than enoup'h is need-

less machine work and a chance fo^r

error. '

The same nrinfinle holds prood for the

denression B. Not onlv is this relief

"lade to eliminate unnecessary machin-
m". but it is' so designed to reduce the
weio-Tit of the vise pt well. DoDressions
in this wav accnmtiUsh a dmiWo nurnos".

and as students proceed further on in

the course thov will realize more and
T""T. their value.

Havin" nointefl out these few items,
ipt ns proceed with the drawing of the

Rtfl'-tino' f>t the nlan <""ew. first draw
^mnr two centre lines. Havin" dono so.

T>rr»/»ppf1 to /lpc!(»|.)|)i» irour circles. It is

ontional w'li'-h ttoh ''••aw firot. but this

is the method tho writer would
p(1/^»it nerconnllv. H" would first de-

""rihe the f>'^ inoh pivcle, which is the

extreme width of the base. Next would

come the QM inch circle representing
the diameter at the top finished portion.

Now would come the 6 9-16 inch circle to

the inside upper edge of the Tee slots,

after which he would draw another circle

1% inch diameter larger. This circle

would, of course, represent the outside
upper edge of the Tee slots, as twice
11-16 inch widths equals 1% inch.

Next in order would come the 5%
inch circle which is plainly visible to the

eye on the plan view.

The next step would be to draw the
dotted or hidden circles. As the Tee slot

is IVi inch wide at the bottom, this

means that it is % inch from the centre

of the T slot to either edge of the bot-

tom of slot. Figuring from this, we
have the following: 6 9-16 inch, the

dimension to the inside upper edge of

slot, plus 11-16 inch, which means the

width of the slot, we have TM inch

centre to centre distance to the Tee
slot. Deducting IM inch from this, we
have 6 inch diameter for the inside low-

er edge, and adding 1 inch we have 8%
inch to the outside lower edge. This

means that the one circle has to be 6

inch and the other 8% inch.

Having completed these circles, we
next draw the relief depression B. As
this is plainly marked 7 inch, pro-

ceed to draw this circle, but

watch out for the point when the 1%
inch hole is marked. This hole comes at

45 degrees from the centre lines as

shown, and is 3 9-16 inch from the cen-

tre point. Draw the hole in place, de-

scribe also the 1% mch radius, and join

this radius to the 7 inch circle by small

% inch radii.

Next let us draw a faint line 6% inch

on each side of the vertical centre line.

Coming in % inch oh the horizontal

centre line from these points, we can

next draw the 11-32 inch radius, and
21-32 inch radius, joining these by
straight lines as shown on plate. This

represents the shape of slot and outline

of boss for the table holding down bolts.

Going up and down 15-16 inch from
the horizontal centre line we next pro-

ceed to describe the 1 inch radii shown,

joining these curves to the 9% inch dia-

meter portion by straight lines. This

completes the outline of the base. The
next and last step is simple. 5-16 incTi

from each side of horizontal centre line

describe line to represent the hidden slot

at bottom of base.

Draw a vertical line 1% inch in from
each end, also one 2% inch in from each

end, these two lines representing the out-

line of the two tongues. Central with

these two outlines describe the outlines

of the flat head screws, and in case

students are not familiar with the di-

mensions of a 5-16 inch flat head sci-ew,

the following sizes are the usual stand-

ard adopted. Diameter of bolt, 5-16

inch; diameter of head, 7; the length of

head, ? This completes the plan view,

so next we will proceed to the side view,

which for clearness is given in section

form.
In commencing this view the value

of projection must first be remembered.
Proceed to draw down from all points

thin faint lines. Before drawing these

lines a good plan is to determine the

actual location of your view, that is

what space you propose leaving between
your views.

For example, suppose we decide to

leave 1% inch between the top line of
side view and the edge of the 9% inch
circle on plan. Having decided this

point we draw a line as long as we think
necessary, then measure down from thfs

line the complete depth of the base, in

this case, 2 inch. We now draw this

line in similar manner. Having done so

we have actually decided the limit points
of the projection lines, and saved our-
selves a good amount of unnecessary
erasing at the finishing up of our plate.

After projecting down the various ver-

tical lines, we proceed to measure the
sizes shown on the side view, drawing in

the various points.

For example, suppose we again start

from the centre line and work out. Hav-
ing projected the 2 inch and the SVi inch

dimensions down, let us join these points

with a % inch radius. As our centre
point for this radius is shown to be on
the upper line of the base, this means
that the depression is % inch deep. Next,
we can construct the Tee slots. Measur-
ing down 9-16 inch and 7-16 inch, we
soon complete these points.

We can now proceed to come down %
inch on the 9% inch portion, and at this

point describe a ^^ inch radius to m.eet

with the 9% inch portion. This point
showns where the machined portion of
the base ends. The laying out of the
feet of the base could come next, and
this is so simple that no comment is

necessary.

We can next draw the lower depres-
sion B. The diameter inch is, of course,

projected from the plain view. We
might sav at this point that some stu-

dents will be apt to say: "Oh, hang the
projection! We can measure it 3% inch

on each side of the centre line," but this

is not the correct method. Learn to use
your knowledtre of projection for you
will requii-e it later on. Always remem-
ber the fact that in designing, a eood
knowledge of projection is absolutely
essential.

Referrinar once more to the depression

B we see that this nortion is ^4 Inch

deen, but that a 2H inch radius is de-

scribed to join the horizontal line. Stu-

dents can readilv accomplish this with-

out trouble. Lastly, draw in the tongues,

their screws, and the outline of the
tonPTJe slot.

This comnletes the view, with the ex-

ception of the section lining, and as the

material is grey iron, the lines are single,

ahd about spaced as shown. Some
drawing offices order their section lining

closer, but we do not wish to give

students undue work, and the style

shown on plate will be o.k. Remember,
of course, that the plate illustrated is

much reduced in size, so allow for this

fact. About % inch between lines will

be splendid in every way.

The Principle of Sectioning

In order that students thoroughly
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grasp the idea, and fundamental prin-

ciples involved in the art of sectioning,

we will devote a short time to the dis-

cussion of this subject.

There is no hard and fast rule regard-

.

ing sectioning. From this we do not
mean to infer that no standard practice

if followed out. A standard style of

sectioning IS followed out, but should
one wish to deviate from one section line

and jut over to another, this is permis-
sible.

The section shown is one taken
through a straight line, in this case the
centre line, but this is done simfJ'.y be-

cause it so suits our purpose. For ex-

ample, suppose this base had been more
intricate in character, and that we had
desired to show up certain portions of
it in section.

Some of these portions happened to

be on the centre line, while others were
not. What could we have done? We
could easily follow out two plans. Either
make two sections or a partial section
on the centre line as far as we desired,

then jut up to the other desired point
and proceed as usual. To illustrate

where we had taken the section, we
would have drawn a line showing the
path taken by the section, which brines
us to the point of "What is a Section?"
About as simple an explanation that

the writer has ever heard is as follows:
Suppose the object (no matter what it

be) is made of wood. Let us further
suppose we desire to see what this ob-
iect looks like in section along a certain
line. Let us mark on the object the line

through which we desire a section.

Now let us suppose that we ta:ke a
saw and cut through the object alonrr
this line. Having cut through, let us
take up the object and examine it. Where
the saw has cut through the material
you will see saw marks, and where no
material exists (such p.s holes) vou will
see no saw marks. Section line the parts
touched with the saw and you have your
section. This principle we believe is so
simple that everv student will rrrasn t>ie

idea. Let us consider the section shown
on the prespnt plate and imasrine that
we started to saw through the plan view
a]nn<r the line a—b.

First, our saw didn't touch anv metal
till it reached' the end of the "oldinir-
down slot. Now we proceeded to not
only saw a portion of the base but also
into the tongue at the bottom, also richt
throuch the flat head screw. Shorter
nfter this noint our saw entered the T-
''lot and of course had no metal to c^mn
in contact with. Next we <>tinck nnot*iei-

Tiart, of metal and suddenly we enfp-od
both the ton and bottom depression. The
onlv metal encountered with at this

point was the centre web. which (jradu-
allv thickened around the centre boss.
The other side of the centre lino was of
course a reversal of the si'le s^ypaAy do-

scribed. BeHevinc this thoroiioryiiv dp-
pcribes the Dn'ncinle of se<-t,^oriin<i' we •""'11

pass on to the subject of the side vV^w.

The Side View

This is the point where the student
has a chance to shine and show his
knowledge. Having given the plan and

sectional views, we feel that the student
with the practice so far received, is no
doubt competent to draw this view un-
aided, so that we have left the view
blank on our plate, merely stating:

"Draw side view here.

Relative to this view we can only add,

take lots of time, project your various

points across, and study the various de-

tails before completing the view. This
will be good practice for you, at the

same time showing us how you are pro-

gressing. The fastening bolt drawing is

so simple that no comment is necessary.

As final advice on this portion of our

course we would like to emphasize the
danger of copying our plates without
first studying the principle involved. Do
not be in a hurry for we will not judge
any future plate until one month from
date of issue.

This plate will not be judged until

one month from present date. We do
this in order to give everyone a chance

to complete the plate. We have students

in Vancouver, Chicago, St. Louis, New
York, New Glasgow, in fact at all cor-

ners of the country. We want them all

to have a chance, so go it every one of

you and show us that you are following

our instructions.

We call students' attention to the fact

that the original plate shown in this

lesson was draviTi, not by the writer,

but by another member of the staff. This

was dano to illustrsile the different styles

adopted by different draftsmen, and stu-

dents will, upon investigation, find var-

ious differences regarding the placing

and arranging of arrow-heads, etc. It

will pay readers to compare the two
styles, for, by so doing they will learn

that individuality counts a great deal

in the preparing of any drawing. Be
natural above all else and do not try to

copy anyone else's style.

Interesting Facts to be Found
in This Week's Advertising

Section

That a belt was sometimes used for

harness.
How to secure information on any
machine tool that interested me.

A clutch that saved space and
power.

Where to use die castings to ad-

vantage.
The place to use small compressors.
What to try if I found a leaky

screw thread joint.

How to clean castings, forgings, or
stampings quickly and economi-
cally.

How to use oil gas for heat.
That better tools make better
workman.

How to true emery wheels.
That if I had a cleaning problem, I

need not worry, for thei'e was a
firm would solve it for me.

How I could rectify slight defects
in castings.

A jack that could lift 100 tons with
ease.

How you judge an emery wheel.
What to do if I required special
machinery.

How electric drills and grinders
save money.

A machine that spins a polished
rivet every sound without noise.

How to go ab"ut securing a patent.
A material that gets tougher, hard-

er, and more lasting the hotter
it gets.

ANGLE OF VEE
The generally accepted rule for bevel-

ling the edges of pieces to be welded is

to cut eacli side at an angle of 45 de-

grees, thus making the included angle

of the groove about 90 degrees. It would

be incorrect, however, to state that the

angle should be invariably 90 degrees,

without qualification. While it is true

that the 90-degree angle gives the best
average results, and the welder should
always aim to maintain this angle at

the point of fusion and welding, this does
not necessarily mean, that, when prepar-

ing a heavy broken casting the included

angle should be 90 degrees from the bot-

tom up. On the contrary, it would be a

mistake to bevel the edges of a casting

4 ins. thick so as to produce a 90-degree
groove throughout. It would mean waste
of gas, adding material and time, and no
better result than could be produced if

the sides were cut at an angle of, say,

80 degrees, thus producing an included

angle of 60 degrees. The bottom of the

V can be maintained at the proper weld--

ing angle very readily and all the ad-

vantages of the 90-dGgree groove secur-

ed. A curved effect is even better, as

the side? can then be made practically

parallel at and near the top. So long as

there is room in the groove for the wel-

der to mnnioulate the torch and to see

what he is doing, that is sufficient. The
rule, then, should be to cut the bevel with

the object of pioviding sufficient room
for manipulatinir the torch, and no more.

The rule providinsr a 90-degree angle for

the groove applies corr?ctly only in com-
rarativelv thin metal when the thickness

is not sufficient to warrant anv frreat

amount of trouble being taken in bevel-

ling the sides to save metal.

INTERESTING CATAI>OGUE
The Bellevue Industrial Furnace Co.,

Detroit, Mich., have, in their catalogue

No. 4, a book that should be in the hands

of all interested in the treating of steel.

Various style furnaces, ovens, blowers,

testing kilns, tire heaters, pyrometers,

etc., are fully described and illustrated.

There are 88 pages to this book, and all

cram full of information. A copy of this

catalogue will be sent up on request.

The Albert Herbert, Ltd., Coventry,

England, have placed on the Canadian

market through their branch at 21 Yonge
St., Toronto, their line of patented con-

centric chucks.

These are made in six sizes from 9 in.

to 25 ins. diameter, and embody manv
features of interest. We intend showing

this chuck in detail in a later issue.
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WELDING
AND CUTTING

Lessons on the A. B.C. of Good Welding
This is the Second Lesson by an Authority on
the Subject—The Remainder of the Series

Will Follow

By W. B. Perdue*

HAVING familiarized himself with
the muscular training necessary to

proper manipulation of the weld-
ing torch, the beginner is ready to learn
how to properly adjust welding or neu-
tral flame.

The muscular and other training exer-
cises should be continued unceasingly, as
only by patient and persistent practice
can p<^rfection be attained. These ex-

ercises will be explained in every detail

to the degree that the only excuse for
failure will be the lack of will to con-
tinue the practice; or, in rare cases, phy-
sical or mental deficiency.

It is absolutely essential that the weld-
ing flame be accurately adjusted and
kppl so. Not ore welder in fifty knows
how to do this. The pressure tables

furnished by some makers of welding
equipment are at best misleading. The
only real welder is the one who can pick
up a torch of a type that he has never
seen or used and instantly adjust the
flame in such manner that no excess
nressure will be carried on the oxygen
!i"e, thu!- insuring the best results ob-
tainable from the torch used.

Acetylene Needed

It should be emphasized that acetylene
IS the fuel gas, and that it requires a
certain definite quantity of acetylene to
produce a certain definite amount of
heat. Proper regulation of the flame de-
pends, therefore, upon first passing
through the torch the correct volume of
acetylene, and afterward adding to it

an exactly equal volume of oxygen. Any
attempt on the part of the operator to
draw in an inciaased amount of acety-
lene by means of excessive oxygen pres-
sures i.s tantamount to an admission on
his part that he is unfamiliar with the
principles of combustion. In such cases
the temperature of the flame is actually
lessened. Tlie excess gases are in all

such instances entrapped within the
weld, which cannot be other than un-

I sound.

i
•Director WeldinK Department. Healds EnKineer-

injf .School, San Francisco, Cal.. also manufacturer
of Perfectype acetylene generators, torches, and
regiilatOTB.

Further consideration of the above
facts, una further study of the principles

of combustion, shordd convince the stu-

dent that he must, without further de-

lay, master the rules which govern the
regulation of the welding flame; that
any excess oxygen or acetylene passed
through the flame is ruinous to good
\veiding; that even the trained operator
cannot make a sound weld with inferior

apparatus which does not properly stir

the gases together; and that, for his own

bustion. It is imperative that the volume
of acetylene passing through the torch
be sufficient to cause this perfect com-
bustion, and that, having secured the
proper volume of acetylene that it shall

not be increased either by turning on a
greater pressure at the regulator or by
sucking in an increased amount by means
of excessive oxygen pressures.

Relighting of Torch

Regulating the pressure in this man-
ner enables the operator to extinguish
and relight the torch and instantly se-
cure the proper acetylene flow by open-
ing the needle valve one-half turn.

With lust enough acetylene flowing
through the torch to prevent the flame
from giving off smoke—no less, no more
—the operator will open the torch needle
valve marked "oxygen" two half turns
(one full turn), or twice as wide as the

Mmmmmmmn

A VIEW OF A KIPPLE WELD MADE BY A STUDENT.

protection, he must be able to make the
tests neces.sary to determine the effi-

ciency of his apparatus.

Process of Regulation

Having set up the welding station and
noted that the valve on the torch mark-
ed "oxygon" is closed, the operator will

open the torch needle valve marked
"acetylene" one-half turn.

He will then turn the pressure regu-
lating screw of the acetylene regulator
to the right until the acetylene begins
to flow through the torch. When suffi-

cient gas has passed through to expel the

air from the hose, the torch is lighted,

after which the pressure is increased

until the flame ceases to give off smoke.
This, of course, indicates perfect com-

acetylene needle valve.

He will then turn the pressure regu-
lating screw of the oxygen regulator to
the right uiitil the yellowish flame
(called tha reducing or carbonizing
flame) blends with, but is not entirely
removed from the clear-cut white cone.
To entirely remove all trace of this yel-

lowish flame produces an oxidising
flame. To leave it too much in evidence
produces a carbonizing flame.

I'' some times happens that the acety-
lene flame is blovim out when the oxygen
is turned on. Opening the acetylene
needle valve to a certain predetermined
point enables tlie operator to partially
close this valve until sufficient oxygen
has been turned on to heat the flame,

then open it to the proper point, and af-
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terwsird make the final adjustment of

file flame with the oxygen needle valve.

With extremely large tips, it may be
desirable to open the acetylene needle
valve more than one-half turn. In such
case the opening of the oxygen needle
valve need not exceed one and one-half
turns.

Proof of Regulation—Tests of Torches

To prove that this is the correct ad-
justment of the flame take a torch and,
having adjusted it as above described,
bring the outer end of the white cone
'lf>wn until it barely touches a piece of
steel or iron, imparting to the torch the
proper motion used in welding. The
metal will melt and the surface will have
a mirror-like clearness, but no reddish
bubbles will appear beneath the surface.
nor will the metal begin to froth or foam
so long as proper motion is given the

, torch.

Then diminish the oxygen supply and
reddish bubbles will appear just at the
surface of the metal. This shows that
the carbon from the flame is entering
the melted mass. Carefully note ttiis

phenomena. In welding it indicates that
the flame is carbonizing; that the tin in
use is too small for the job, or that a
larger area of metal in the vicinity of
the weld mu.«t be brought to a cherry-
red heat.

Readiust the flame and melt another
spot, this time increasing the oxy<_'en
supply. This increased oxygen supply
•-lay or may not suck in an excess of
acetylene and cause the flame to become
c-rbonizing. At any rate it will cause
the surface to become covered with froth
or foam—the indication of the oxidation
or bumine of the metal. This pheno-
Tncnon should be noted and carefully
av-'Jed vhilft welding.
The burning of tte metal produces

lu-nt. which, :n turn, increases the fluidity
of the metal in the vicinity of the weld.
A weld—if such it may be called—can
thus be executed >vith great rapidity and
with a spectacular disnlay of flying
snarks Many self-trained operators
>oncstly imagine that this burning pro-
cess actually makes a dependable weld.
A few bendinir tensile or acid tests of
their work will reveal to them the fal-
lacy of their opinions.
Next take an inferior torch and mate

the same te.ns. Obser\-e that the metal
continues to absorb carbon long after
every trace of the yellowish flame has
been removed from the cone. Also ob-
serve that the metal froths and begins
to bum long before the yellowish flame
is shortened down and merged with the
outline of the cone.
When usine low-pressure injector tyne

torches, which cannot be regulated by
the ^nethods just described, these tests
are particularly valuablei. With this
eonipment it is advi.sable to open the
ncetvlene needle valve on the torch twice
»» wide as the oxvgen valve and th«n
secure the neutral flame by adjusting the
pressure at the oxygen regulator.

Testa vs. Theorieo
These tests prove the theory advanced

many year* ago to the effect that "The

freedon of a flame from being carbon-
izing nrid oxidizing is not necessarily in-

dicated by the clear outline of the cone,

which merely indicates that all the par-
ticles of o.xygen and carbon that come
together are burnt, but free particles of

each may, with some torches, pass
through the flame into the molten metal,
which is thus injured and gas wasted,
even though the theoretically correct
proportions of tlie two gases are being
supplied."

These tests also substantiate the
theory that "Perfect combustion within
the zone of the welding flame becomes
possible only when the atoms of acety-
lene and oxygen are brought into inti-

mate contact with each other. This in

turn becomes possible only when the
ga^os, in theoretically correct propor-
tions, both under their own independent
pressures, are driven and combined to-

gether; and, after being thoroughly stir-

red arc brought without convulsive mo-
tion and without excess pressure through
the orifice of the tip to produce the weld-
ing flame."

For practice secure a cfuantity of steel

or iron in strips from 1-16 to Vs inch in

thickness. Practice on this material
should be continued imtil the operator
is able to produce a fairly even "ripple"
twenty-four inches long en the sarfaco
of the metal. The position of the body
should be as erect as possible; the left

hand f.hould be encouraged to follow the

motion of the right; and the right foot

should be j->l3ced slightly in advance of

the left.

Having mastered the "ripple" the oper-
ator should commence practice with the
^rd, assuming the position shown in

Fig. 3. The rod is given the same os-

cill'>toi'y niovonent as is given the
toTch (Fig. 2).

It will be noted by reference to Figs.

2 and 3, the flame impinges upon the
sloping portion of the built-up metal in

the weld It is particularly important
that the flam.e be kept in this position

and that the sides of the veld shall be
in thorough fusion prior to the addition
of the welding' rod. It is equally im-
portant that the work be finished while
heated, as any attempt to go over and
"smooth up" the work afterwards will

result in injury to the part reheated.

Nothing will be gained by any attempt
to produce an actual weld before the
operator is able to produce a neat ripple

on the surface of the metal following
a straight line twenty-four inches in

length.

There is a tendency with beginners to

experiment with various kinds and thick-

nesses of metal, all of which consumes
t;me and should be devoted to the work
in hand and delays their progress. It is

as essential for the welder to master the
"ripple" as it is for the typist to master
tht "touch system."

Back-fire or Flash-hack

Non-flash torches are so constructed
that a partial obstruction of the tip will

create a slight explosion, the force of
which will remove whatever obstruction
in blocking the orifice. The flame wll

then relight and welding may be con-
tinued without interruption.

JMost flash-backs, however, are caused
by improper regulation of the welding
flame, and particularly in those torches
which use oxygen pressure in excess of
that carried on the acetylene lines. In-

creasing the propo)tion of oxygen to that
of the acetylene increases the speed vifith

which the flame will travel backward to

the point of combination of the two
gases.

The flow of acetylene is controlled by
regulators which operate on . the dia-

phragm principle. It requires just so

many ounces pressure against the dia-

phragm to move it. Now, if the pressure
at the acetylene regulator is very low,

say only one-half pour.d, it may be pos-

fcible that under certain conditions it will

fall to one-quarter pound before the dia-

phragm operates. This means that the

amount of acetylene supplied to the torch

mav be reduced one-half, which is almost
certain to produce a flash.

With higher pressures, say five pounds,
the same reduction of one-fourth pound
in pressure reduces the volume of acety-

lene supply but 5 per cent, which is hard-

ly noticeable. The remedy in all such

cases is obvious. Carry higher acetylene

pressures at the regulator and control

the flow of gas by means of the needle
vslve en the torch.

Another Trouble-Brewer

Another cause of trouble is the use of

cylinders or generators too small to .sup-

ply the welding torches in use. The use
of a welding tip with an hourly capacity

greater than one-seventh the capacity of

the cylinder from which the acetylene is

drawn, results in the drawing from the

cylinder of some of the acetone (the

liquid in which the acetylene is dissolv-

ed). This causes the amount of acety-

lene supplied the torch to fluctuate and
produces a flasti. Remedy: Use larger

cylinders or manifold two or more of

them together.

Other torches flash when two combin-
ing points of the two gases become hot.

This is often due to the use of imperfect

seals, in which the heating of one part

produces an expansion which results in

the leakage of one of the gases past the

seals which should separate them. Only
wht»'e the taper of the seat is sufficiently

gentle, is sufficient corr^nression to pre-

vent such leakage possible.

Surfaces Examined
When frequent flash-backs occur,

which cannot be otherwise accounted for,

the seating surfaces should be examined,
the leak found, and the parts ground, fil-

ed or machined to fit. This F:.houid be
done under the personal supervision of

the operator or some competent person,

who m.ust see to it that no oil is used
on any part of his equipment. Oi' used
where it may come in contiict with oxy-

gen under pressure may cause a serious

explosion.

If the torch is held at the proper

angle it rarely occurs that the internal

part of the tip becomes hot enough to

ignite the gases. It is quite probable

Continued on page 58
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DEVELOPMENTS IN
SHOP EQUIPMENT

VARIED LINE OF HOLDERS
The Eclipse Counterbore Co., Ltd.,

Walkerville, Ont., have placed on the
marl;et a full line of holders, pilots, eore
drills, countersinks, counterbores, cut-
ters, and special tools.

The feature in connection with the
holders made by this concern is that there
an.' no screws, balls, springs, plugs-, or in

fact any loose or moving parts connect-
ed with the driving. The trarsverse driv-

ing pin construction is designed in such
a manner that the stress is distributed
along the entire length of the pin instead
of a single point contact as in the ball

or set-screw drive. These holders arc
made in both standard and adjustable
lengths.

When using the adjustable type holder
it is not necessary to select cutter:; of
the s.-'.me length, for all one need do is

re-sh&rpen the cutter and extend length
of holder to conform to the desired depth.
This fratme is especially valuable on
multiple spindle machine work.

For turret lathe v/ork, etc., the holders
are made with straight shanks as this

ftylc is most convenient.

Their line of safety holders are adapt-
ed for use in quick-change chucks, elim-
inating the necessity of purchasing col-

lets. To go into details regarding their
counterbore cutters and other \ariod lines

without illustrations is impossible, so
that, if interested in any of the style
tools already mentioned, we would sug-
gest you enquire for catalogue covering
(he fame in detail.

THE MASON-WIDMER DRILLING
MACHINE

The Arthur C. Mason, Inc., Hamilton,
N. J., has placed on the market a heavier
type of sensitive drilling machine which
is illustrated and described herein.

The spindle on this machine is entire-

ly equipped with:

Ball-bearings throughout, and is self-

oiling. It is made of tough spindle steel

of high tensile strength, accurately
ground, of extra large diameter, contain-
ing the thrust and radial ball-bearings
in which the spindle is mounted. A re-

servoir in the sleeve contains enough oil

to lubricate the spindle for cne week.
The spindle feed handle is extra heavy.

GENERAL VIEW OF MACHINE.

and is especially mounted in order to

prevent any looseness, and to remain
fixed in any position convenient -to the
operator.

The head is of ample strength and
contains a simple quick change belt shift-

ing device. The complete range of
speeds may be obtained in less than two
seconds, the belt being shifted by shifter

forks, so arranged as to have a recipro-

cating movement, which hugs the pulley

closely and prevents the belt from turn-

ing over. It is operated by a crank
handle in front of the cone pulley, and

di;ectly underneath the dial showing the
proper speeds for the various sizes of
drills. It is only necessary to give this

handle one complete turn for any one
of the speeds. On eaeh turn the belt

shifters are positively locked in place,

insuring proper tracking of the belt, and
no wear due to the belt dragging on im-
properly placed shippers.

On this head the four-step cone pul-

leys are so mounted with their own self-

contained ball-bearings, that they can
be removed without disturbing adjacent
parts.

The slack in the horizontal belt is

automatically taken up by two ball-bear-

ing idlers, so arranged that they adjust
themselves to the load as it is applied to

the belt, in such a way that the belt is

under tension only when the load is ap-
plied. This means extremely long life to

the belt and a minimum amount of wear
and tear on the machine as a whole.

The spindle bracket is of rigid con-

struction and clamped on the dovetail

of the column with a simple screw clamp.
The table is elevated and lowered by

a telescopic screw, geared to a crank
handle shaft, so arranged that it is not

necessary to bore a hole through the floor

to accommodate the screw. The table

is clamped to a substantial dovetail on
the column, and it has a generous chan-
nel on all sides to gather chips and com-
pound.
The driving mechanism is a tight and

loose pulley arranged for either foot or

hand belt shifter on a horizontal shaft,

and transmits the power through a pair

of bevel gears to the vertical shaft, run-

ning in a bath of oil enclosed in a sub-

stantial case. The back vertical shaft is

so mounted with its gear, that it. can he

removed without tearing down the whole
driving mechanism.
The "Safety First" feature has been

fully carried out in the design and in the

attachments.
The machine can be so arranged that

it can be made a plain drilling ma-
chine with four instantly obtained

speeds, or second, as a single speed pur-

pose machine, or for a tool room ma-
chine with an additional multiplicity of

speeds. Automatic power feeds can be
arranged on any spindle alternating with

built-in tapping attachments. All screws

used are A.L.A.M. standard. All run-

B

VIEW OF DRAW BOLT, COUNTERBORE AND HOLDER
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ning parts are equipped with S. K. F. ball

bearings. Pump and piping can be fur-

nished for all machines. Motor-driven

machines can be obtained with either

vertical or horizontal motors.

"S.\FETY" SWITCHES

THE "safety" switch is one of the

ramifications of the safety move-

ment that has gained such tremen-

dous headway in the last few years. It

is common sense to prevent accident to

life and property, because it is a njatter

of human decency and because it is a

paying investment. The proper safe-

guarding of points where accidents are

liable to happen and the proper protec-

tion of mechanisms, which in themselves

are potential danger hazards also, means
better insurance rates and fewer law

suits. Industrial plants are pretty well

in touch • with the situation, having

learned through real experience the need

to protect life and property at every

turn of the wheel. They do not think so

much in terms of first cost as in terms

of safety and the secondary expense of

accidents.

One of the hazards to which attention

was early drawn was the open knife

switch, and to-day these are almost a

thing of the past, insofar as industrial

plant applications are concerned. It is

now customary to enclose switch and

fuses in steel boxes, so arranged that

switch operation is possible from the

exterior.

A switch externally operated may sug-

gest to a man that he should throw off

the switch before he puts his hand in

the box, but an interlocking safety de-

vice, which prevents his opening the box
until the switch is off makes him keep

his hands away from live switch blades.

This latter accident prevention fea-

ture has been developed by the Trumbull
Electric Mfg. Co., Plainville, Conn., in a

line of externally-operated switches re-

cently placed on the market.

By reference to the accompanying il-

lustrations a very good idea of the ar-

rangement of these switches may be

gained. The box cannot be opened until

the switch is in the off position. A catch

prevents the switch from being closed

with the box open, although the catch

SAFETY SWITCH SHOWING MECHANISM.

can be manipulated by a tool if necessary

to close the switch with the box open for

inspection, by an experienced man. It

will thus be seen that with fuses and

blades always dead whenever the switch

is exposed, the fire and shock hazard are

eliminated.

All single throw switches are equipped

with an outside handle stop as a means
of indicating when switch blade is in full

contact. A further advantage is seen in

the fact that the switch can be locked

open.

There is a growing demand for a

safety switch with quick make, as well as

quick break, particularly where a care-

less operator might neglect to follow

the handle through and so leave the

blade in partial contact with the jaw
post. The switches shown in our illus-

trations are equipped with this feature.

A further device is seen in one of the

types illustrated where a "100 per cent,

safety shield" is shown. This is a fur-

ther protection to the operator or elec-

trician when the cover is open for fuse

renlacement.

Secured Contracts.—The Mackinnon
Steel Co., of Sherbrooke, have recently

received the following orders: Steel

work for a skating rink at Bathurst

Lumber Co., Bathurst, N.B.; steel work
for new store for C. O. St. Jean, Wel-
lington Street, Sherbrooke, Que.; J. W.
Gregoire, architect; A. Dion, general eon-

tractoT', .Sh-irbrooke, Que.

VIEWS SHOWING SAFETY SWITCH OPEN AND CL0SE3D AND WITH COVER OPEN
SHOWING 100% SAIFETY SHIELD.

STEEL IREATERS
Last Tuesday, April 20th, the first

meeting of the Toronto Chapter of the

American Steel Treaters' Society was

held at the King Edward Hotel.

A large gathering was present and lis-

tened with interest to Mr. Eisenman,

National Secretary of the society, who

was speaker for the evening. He told

the story of "Heat treatment, its past,

present and future," in an interesting

manner, and pointed out the need of pro-

per steel treatment especially at the

present time. "In many cases," he said,

"a company would spend thousands of

dollars on jig and tool equipment, in or-

der to make their product interchange-

able, and then go to work and place their

heat department in some pokey comer,

and forget all about them."

He emphasized the need of manufac-

turers realizing the important fact that

their product was made or marred in

their heat treating department. He
stated that it gave him pleasure to be

able to say that this fact was being re-

cognized more and more every day and

that the old secretive method of con-

ducting the heat treating department,

was being done away with.

"If you have a dollar and I have a

dollar, and we swap dollars, we each

have a dollar," said Mr. Eisenman, "but
if you have an idea, and I have an idea

and we swap ideas, we each have two
ideas. That in brief is the object of the

society. By meeting together and swap-

ping ideas, you each know more than you
did before, end therefore are better men."

After his talk, those present were in

vited to join the society, and a large num-
ber were enrolled. No doubt every rea-

der has read the aims and purposes of

the society in last week's issue, so that

if interested in any way fill in the coi

pon below and send it to this office, care

of our associate editor, J. H. Moore. Re-

member it is not necessary that you be

actually engaged in the heat treating

business to become a member, for if you
are interested in any way in the heat

treatment of steel, this qualifies you for

membership.
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Standardization Again
THE agitation for the standardization of parts of agri-

cultural machinery still continues at Ottawa. Like

many things that go on there, it is done without a working

knowledge of what the programme would entail.

Standardization of certain parts, such as bolts, nuts,

threads, etc., so that they can be interchanged, should be

made compulsory.

Further than this the making of laws to compel stand-

ardization is i^imply a lot of monkey work that will make
good election stuff in rural ridings.

Makers of farm implements have thousands of ma-
chines all over the world. They agree to supply duplicate

parts of any of these. It is a safe estimate that some of

the large companies with a number of lines would have
anything from 25,000 parts and up. They have a tremend-
ously intricate system for stocking and shipping these. A
move that would disrupt this work, throw the patterns

and stock out and interfere with patents, would double the

price of machinery instead of cheapening it.

This business of standardization is something that

farmers themselves have never followed out. Were a
buyer of sheep, cattle, horses or seed grain, to come into

this country, he would have to scratch all over the place

in order to get a shipment of one well-defined and clearly

specialized kind.

And yet we don't hear of any agitations at Toronto
or. Ottawa to compel farmers to standardize in certain

communities in regard to their product.

The tinkers had better turn their efforts to something
about which they are qualified to speak.

If you put on overalls simply for the purpose of

protesting against the price of clothing, you will land only

one place—in a heap.

The occasional spasms that come over us to do some-
thing out of the ordinary accomplish little.

The overall fad may have been engineered by overall

makers who want some cheap and efficient advertising.

If ytour putting on overalls means that you are serious-

ly! and honestly going to get down to hard work—then put

'em on, and glue them on.

But for the fad idea of cheapening the cost of clothing

in this way—forget it.

Canada's Trade Balance

CANADA needs to get busy and produce in order that

she shall have something to sell.

There is something radically wrong with a people living

in such a country as this, who import more than they

export.

It is a mighty poor tribute to the brain and muscle of

the people, and a forceful commentary on their hit-and-

miss habits.

Here are the figures for the past seven years:

—

Exports Imports

1914 $ 431,588,439 $ 618,457,144

1915 409,418,826 455,446,312

1916 741,610,638 507,817,159

1917 1,151,375,768 845,356,306

1918 1,540,027,788 962,543,746

1919 1,216,443,806 916,429,335

1920 1,239,492,098 1,064,516,177

If Canada is to learn the lesson the exchange rate

should have taught her, there will have to be a changing

around of some of these figures.

Shorter hours and less output will never do it.

The Wearing of Overalls

THE wearing of overalls is not going to help cheapen
living.

Such a move is a flash in the pan. If you put on
overalls for the purpose of getting out and growing a few
bushels of potatoes it may get you some place.

Ode to a Potato

'Tp HE grocer man is sellin' spuds at a dollar for a peck;

it causes me to have a pain located in my neck. And

there theyt set, them scabby things, them skinny-lookin'

scuds, a-throwin' on all kinds of airs for common things

like spuds.

Why, say, you spud, I well can mind not many years

ago, I worked to keep your kin alive with sprinklin' can

and hoe.

I used to pick ten thousand bugs from off your family

tree, and now, you scabby faced galoot, you make a face

at me, and claim to be worth six times more than was

your former price when I was rescuin' your like from

tater bugs and lice.

When I worked in a grocery store, way back in '65, we

sold all sorts of truck and stuff to keep the folks alive;

when in them times, you scabby thing, you wizzled,

freckled sprout, we used to stick the like of you upon

the oil can spout.

You make me sick, by heck you do, you aint no friend

of minewe used to toss the likes of you to fatten up the

swine. •

You think you're smart, you cross-eyed sipud, you wall-

eyed scaly thing, for bouncin' up the price of eats 'tween

summer and the spring. I'll gorge myself with punkin

pie, with turnips and with cheese, and eat enough of these

here things to make me snort and wheeze, while you at 15

cents a quart are worth more than I've got, and you can
sit right there, old top, until yiou durned well rot.:

—"Ark."
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MARKET
DEVELOPMENTS

Big Spread Exists in Selling Prices of Steel
Independents Are Still Well Above the Prices Charged by the

Corporation—Old Country Lines Are Making Better Showing and
Are Reaching Here More Freely Now

THE market now has the peculiar spectacle of the

United States Steel Corporation selling its output at

a price manyi dollars a ton lower than the independents.

Just how long this can be continued is hard to state, but

the fact remains that with the steel markets of the world

empty, the premium business is likely to last for months
yet. The Corporation no doubt figures that in the long

run it will be in a strong position by not having engaged
in any gt)uging of the market when the demand was at its

highest and supplies at the lowest.

Makers of machine tools in several points announce
increases in selling prices. The trade has ceased to figure

out when this is going to end or where it is g:oing to lead.

It is known, thour'h, thft there are large schemes in mind
in this country, but work on them is hung up for the

present, the promoters fearing to go into the machine tool

market and engage on the building operations that would

be necessary.

The scrap metal market is dull. Lead is lower in

price, the reason apparently being that lead from the Old

Country- is likely to be on the U.S. market before very long

at a figure below the prevailing price. Tea lead is also

lower. The latter, by the way, has a variety of experi-

ences, from the grocery store over the package of tea to

the house, to the garbage pile, to the dump, and then

rescued by the pickens. At least that is where much of it

comes from.

Old Country importers report that shipments are com-

ing through better, and they expect that with the opening

of the St. Lawrence to Montreal this will be more notice-

able.

BRITISH GOODS COMING IN ON
MONTREAL MARKET MORE FREELY

X/fONTREAL, April 29.—The disturb-
'•'-* =d railroad conditions that have
prevailed in the States during the past
few weeks have been reflected in this

district by the inconvenience that dealers

have experienced in obtaining supplies

from American mills and manufacturers.
It is believed that the railway strike is

nearing an end, but the disorganization

resulting from recent unsettled condi-

tions will prevent a return to normal
movement for some weeks. The near
approach to May-day has not aided in

dispelling the uncertainty that is on the
minds of many regarding the possible

attitude of labor during the next two
weeks. Until this doubtful period is

over it will be impossible to give any
definite assurance regarding the better-

ment of trade in general. There is little

encouragement in the reports of dealers
here as to the steel situation, and many
claim it is as difficult to get material
just now as it ever was in the past.

Plates and tubes are very .scarce and
warehouse stocks on these lines are prac-
tically nil. The supply of sheets is not
sufficient to meet even the most moder-
ate requirements and consumers have
to be content with the allotment that is

accorded them. A factor that has been
added to the problem of securing Amer-

ican made product is the attitude of the

United States railroads that are carrying

goods to Canada. Effective May 1st all

consignments of material or equipment

to Canada must be paid for in American

currency. With goods going to the

United States the charges are collected

at the destination, so that Canada suffers

in either case by the high exchange

rate still prevailing. It is thought that

some action may be taken by shippers

here, but it is not likely that any con-

cessions will be made, and the only log-

ical solution will be an increase in the

prices of affected commodities propor-

tionate to the rate of exchange against

Canadian currency.

Metal Demand Easier

The week has been comparatively quiet

in the metal market and dealers' re-

ports indicate that present demand is

slightly below normal. The general ten-

dency is to lower prices. Tin has de-

clined and is now quoted at 73 cents per

lb. Spelter shows a falling off and the

price of 12 cents shows a drop of Vz cent

per lb. Lead, after a brisk period, has

again quieted down and quotations are

easier at 11% cents per lb.

Little Improvement in Delivery

Machine tool conditions are hardly

more promising than they have been for

many weeks past, the uncertainty of de-

livery continuing to be the outstanding

feature of the present situation. Many-

builders of machinery are willing to

place orders on the books, but the inde-

finite nature of ths shipping date does

not encourage customers in the placing

of orders, as the needs in many cases

are for immediate and not the distant

future. Dealers in used equipment con-

tinue to repart a steady business and de-

mand for supples and machine accessor-

ies keep the dealers busy in locating

and delivery of the same. British goods

are coming to hand steadily and the re-

opening of the Montreal service is ex-

pected to give still better delivery from

across the Atlantic.

Steel Scraps Active

Apart from the slight reduction in the

volume of business passing there is little

to indicate a change in the old material

situation. During the past week there

have been some fluctuations in non-fer-

rous scrap quotations, but the latest

reports are to the eflTect that the market

is steadier. Coppers were inclined to

weaken early last week, but strength

has apparently returned and prices are

firm. Lead developed a strong tendency

last week but has again declined to the

price of a week ago. Zinc scrap has de-

clined and is quoted locally at 6V4 cents

per lb., a drop of ',4 cent on last week's
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quotation. The bulk of present move-
ment is in the iron and steel lines, but

the' market is not exceptionally active

and quotations remain steady on the

majority of scraps. The scarcity of

machine scraps is still pronounced and
prices continue strong. Dealers here

are quoting the average figure of $33 per

ton on machinery scrap. Car wheels are

in greater demand and the shortage has

advanced the price to $26 per ton. Stove

plate at $26.50 is active, this price be-

ing an advance of $1.50 per ton.

POINTS IN WEEK'S
MARKETING NOTES

WORLD'S MARKETS
ARE STILL EMPTY

And From That Basis It Is Figured
That Lower Prices Are Not Coining

To Pass Yet

•-p ORONTO.—Although some manufac-
A turers intimate that they are now
holding back on account of prices of
tools, there is not much to encourage
the belief or supposition that they are
going to get a cheaper outfit by holding
off. Just this morning the mail con-
tained announcement of several advances
in prices, and this morning was not par-
ticularly different from any other morn-
ing in that regard.

There is a very fair amount of busi-
ness being placed in places that are not
generally regarded as good for the metal
working machinery trade. Textile mills
are buying machinery in several eases,
in order to keep their plant in shape,
or to bring out special machines for
their own use, or the making of attach-
ments and new devices to their exist-
ing plant.

This general buying is reflected in
other ways. Deliveries are not encour-
aging in the matter of the small motor.
On the large type one can get better ser-
vice, but there seems to be no chance of
getting on top of the demand that keeps
Tip for the small and average size motor.
There has been an advance in the price
of these in United States, and it has been
thought that the movement would find
its reflection in the same way here, but
so far there is nothing to indicate that
this is going to be the case.

There is no outstanding large business
in small tools and supplies just now.
The railroads, usually large purchasers,
have some lists out, but they are small
in comparison with their ordinary re-
quirements. Prices are holding firm
now.

An Empty Ste«l Market

One large dealer has addressed a let-
ter to his customers, in which he makes
use of the following:
"Our customers will, I feel, be inter-

ested in what our principals tell us from
time to time about world-wide steel con-
ditions. An extreme shortage has ex-
isted for a long time and there appears
to be little relief in the immediate fu-
ture. The rehabilitation of the railways
and their urgent requirements long over-
due for additions and repairs to rolling
stock would alone tax the capacity of

The switchman's strike gets the
steel mills both ways. It may shut
off raw materials, or, failing, send-

ing cars may clog the mill with
finished material.

The U. S. Steel Corporation, it

is estimated, makes 44 per cent, of

the finished steel in the States.

The independents continue to sell

at prices $15 per ton and more than

U. S. Steel Corporation prices.

English lead may soon be on the

U. S. market, and at prices below
the present figures.

This is a good time to dispose of

anything that will grade as stove-

plate, cast iron scrap or heavy melt-

ing steel.

The local scran metal market is

doing only a fair volume of business,

brass and copper being weak. Iron

and steel scrap are wanted, but the

supply is poor.

Two American makers of machine
tools announce increases in prices

this week.

Montreal reports that shipments

of Old Country goods are coming in

more freely, and an improvement in

this line is looked for with the open-

ing of navigation.

the mills were they not already called

upon to meet a demand far in excess of

the possible production. The accumu-

lated demand for steel in the United

States is far greater than it was before

the war. There is practically a cessa-

tion of European activity in the steel

business. Production in Great Britain

is still far below normal due to a var-

iety of causes and their home demand is

so great that in some lines, the British

mills are fully booked up for the whole
of the present year. Germany has

ceased to be a factor in the steel export

situation and cannot enter in to the ex-

port business for at least a year or two.

The work of reconstruction of the steel

mils of France and Belgium is pro-

ceeding as rapidly as can be expected

under the circumstances, but no immed-
iate tonnage will be available for. export
from these countries for a considerable

time ^o come. It would therefore ap-

pear beyond reasonable doubt that the

world's demand for steel products will

continue to exceed the possible supply
for at least a year to come and probably
for much longer. Absurdly heavy pre-

miums have already been exacted for

such small quantities of steel as are

available for prompt shipment, or ob-

tainable within the next few months.

Our principals, however, strongly de-

precate this kind of profiteering. Prices

for the limited tonnage which we expect

to get for the balance of this year will

be pretty much the same, or possibly at

moderate advances."

A Dull Scrap Market

Right now there would seem to be a

good time for factories having anything

in the line of scrap to get it sorted and

put on the market. Material that will

sort as stove plate, heavy melting steel

and cast iron scrap will bring a good

price. In fact prices published in the

old material table for these three lines

are more or less nominal. Scrap metal

dealers claim that the steel companies

are to blame for the shortage in heavy

melting by allowing nearly all of the

shell steel of the imperial Munitions

Board and the U .S. Ordnance Depart-

ment to get out of the country. Much
of it went to Britain and most of the

remainder to United States. Steel mills

are now in the market, and are paying
much higher prices for material no bet-

ter. The scrap men claim that the tak-

ing of all this material out of the coun-

try cleaned up the available stuff in

Canada, and the market has been empty
ever since.

Lead is weaker this week, also tea

lead. The lead, as a general thing, has
a variety of experience before it comes
back to the scrap market. Most of it

is used in making up packages for tea.

Then it goes to the garbage tin, and gets
a ride to the dump. Here the pickers
gather it up and turn it back to the
scrap pietal dealers. Lead prices are
inclined to sag both here and in United
States just now. It is expected that
English copper will be on the U.S. mar-
ket before long at prices slightly be-
low those prevailing. None of this ma-
terial has been shipped across since the
early stages of the war.

NEW YORK RECORDS
MORE ADVANCES

But Deliveries are Pretty Well Tied Up
On Account of Railroad Strike

XT EW YORK, N. Y., April 29.—
-l-^ Considering the handicaps due
to the demoralization of railroad trans-
portation, machine 'tool business keeps
up a very fair rate, particularly in the
East. Shipments are held up at many
machine tool plants and it is evident
that promises of delivery cannot be
kept. Some manufacturing plants are in

a bad way due to shortage of material,
machinery repairs, etc.

The Greneral Electric Co. has pur-
chased the shell manufacturing plant
of Bartlett-Hayward Company, Balti-

more, Md., and will convert it at once
into a manufacturing plant for some of
its products. A part of the machine
tool equipment bought for the new
Bridgeport, Conn., plant is being deliver-
ed to Baltimore.
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The U. S. Roller Bearing Co., a new

concern, with offices in New York, is buy-

ing tools for a new plant at Manahquan,

'•The Automatic Straight Airbrake Co.,

another new concern, is buying tools for

a plant at Eleventh Avenue and Twenty-

Sixth Street, New York City. Pi^-

chases are being made by George W.

Goettels and Co., New York.

The Mergenthaler Linotype Co., New

York, has an inquiry out for a list of

tools. The Simms Magneto Co., tast
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Orange, N. J., and the VanSicklen Speed-

ometer Co., Newark, N.J., continue to

buy.

The Columbia Graphophone Co.,

Bridgeport, Conn., has arranged for fin-

ancing of $4,600,000 for new plants at

Baltimore, Md., and Toronto, Ont. Prac-

tically all of the equipment for these

plants was bought several weeks ago.

Two leading makers of milling mach-

ines have advanced prices about ten per

cent.

TisjnFPFNDENTS ARE SELLING IN

'^ADVANCE OF CORPORATION FIGURE
Special to CANADIAN MACHINERY.

PITTSBURGH, April 29.—Transpor-

tation conditions as affecting the

iron and steel industry of the Cen-

tral West htve been little better in the

past week than in the first week of the

rail strike. Current reports of the strike

waning are somewhat exaggerated, and

in any event apply to districts in which

the iron and steel industry is least in-

terested.

Between one-fourth and one-third of

the iron and steel production of the Csn-

fiil West is cut off, but in the East pro-

duction is almost normal, while the

South is scarcely affected at all. The

chief cause of the curtailment is lack of

coal or coke, or both, but in one or two

instances there is a shortage of iron ore.

If prolonged, the strike would cause cur-

tailment by the mills becoming choked

with finished products, but thus far the

situation in this respect is not serious.

In the early part of the strike the mills

found enough empty cars to load their

current product, and only in the past
week has there been much piling of

steel.

The movement of coke from the Con-
nellsville region has been reduced to re-

latively small proportions, but there has
been some movement, and there is more
now than a week ago. Only a few chan-
nels are oi)en. There is a fairly free
movement from Connells\'ille to Buffalo,

where the merchant furnaces are oper-
ating almost normally, though the New
York Central is not moving any coke to
that point. Some solid trainloads have
been made up and moved to the Youngs-
town district, particularly to the Re-
public Iron & Steel Company. There
have been various other special move-
ments. The railroad yards in and near
the coke region are now congested and
while the yards are now almost fully
manned the movement is slight.

Shipments of steel are of course cur-
tailed much more than the production.
Illustrating the extreme, the Jones &
Laughlin Steel Company, one of the
very largest independents, with two
plants in the Pitteburgh district, has
had practically normal production but
has shipped scarcely any steel. It
loaded no loss than 1,500 cars before the
supply ran out, then beginning to pile
steel, but the cars either stayed on com-

pany sidings or moved out to main line

sidings near at hand.

The great curtailment in shipments of

steel does not seem to have incommoded

consumers as much as would be ex-

pected. Some consumers, of course, have

their own operations curtailed by the

strike, and do not need as much steel as

usual. Others, perhaps, are operating

on slocks, though it was claimed) in

many quarters consumers did not have

stocks.

The rail strike has had practically no

effect upon Hip pis iron and steel mar-

Icets. They are neither stronger nor

weaker as a result of the strike, and

while they are dull it is a question

whether this condition is attributable to

the strike.

Price Prospects

There is no material change in the steel

prices, and there has been none of con-

sequence for several weeks. This does

not mo'-.n, hov/ever, that there is no

change in the market as to the strength

of prices or as to the prospects. There

is and has been an unprecedented situa-

tion and naturally there are unusual

consequences. It is absolutely unpre-

cedented for nearly half the the steel

(the Steel Corporation according to the

latest statistics makes 44 per cent, of

the country's finished steel) to be sold

at one price and the remainder to be

sold at much higher prices, most of it

$10 to $15 a ton higher, with the small

remainder at higher prices still.

It might have been expected that when
the buying pressure should decrease the

prices asked by the independent pro-

ducers would decline, but the indepen-

dents have elected not to reduce prices.

This is individual, not collective, action

since the producers have no conferences

with each other. Evidently the large

independents felt that reducing their

prices would discourage buyers from

taking hold, the alternative being to ad-

here to any prices attained and let buy-

ers take what they would. The general

alignment of the market has been that

the nearer the delivery the higher the

price. Honcc if a mill has a certain price

and sells at only two-thirds the rate at

which it ships, it gradually becomes able

to make earlier and earlier deliveries,

and the price becomes more attractive

to the buyer. This will work all right
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for a time but when the mill got entirely

caught up on deliveries something would

occur.

Some of the large independents state

positively that they have not regularly

opened their order books for third quar-

ter business, though of course, they have

taken some orders from special custom-

ers, and they would probably will have a

little 1apov3r from the second quarter.

The smaller independents, that have had

still higher prices, on account of delivery,

are naturally sold still less distances

ahead. The Steel Corporation's unfilled

obligations at the end of March amount-

ed to 9.892.075 tons, having increased

by 389,994 tons during March. Even

assuming a smaller rate of increase since

the beginning of this month, there would

be say 10,100,000 tons now on books. At

the corporation's recent rate of shipping

this tonnage would be equal to shipments

up to the middle of next January, this

being merely an average period since

some products are sold much further

ahead than others.

The divergence between the order

books of the Steel Corporation and the

independents is therefore very great.

Nothing like such a situation has ever

obtained in the past. While many of the

smaller producers do not usually sell far

ahead, the large independents, like Re-

public, Lackawanna, Jones & Laughlin,

and others, have in the past sold -for

practically the same periods as the Steel

Corporation. Not only is there this re-

markable divergence, the divergence is

increasing, for the Steel Corporation is

selling more than it is shipping, while

the independents as a whole are selling

less than they are shipping. Out of

this condition something very interesting

will have to develop, and in the not dis-

tant future. Unless there is a sudden

and large increase in consumptive de-

mand the independents will eventually

be looking for business, and they can

hardly get it by cutting prices to buyers

who have been patronizing the Steel

Corporation as buyers will remember
the circumstances of the past few
months.

Pig Iron

The interesting question has been pre-

sented whether the rail strike has made
pig iron scarcer or more plentiful.

Obviously it has made it scarcer at

some points and more plentiful at others,

but the general balance is a matter of

doubt. It is clear that pig iron pro-

duction since the first of the year has

been greater than was expected, that

the productive capacity is still greater

than the recent production, and that

some classes of consumers cannot afford

to pay the prices now being asked. From
the present outlook it seems reasonably

certain that pig iron will decline before

it advances, but there may be no impor-

tant changes in quoted prices for quite

a while, the furnaces being content to do

without sales, merely shipping against

the large volume of contract business

they have on books. The valley market

remains quotable at $42 for Bessemer,

$41.50 for basic and $43 for foundry

iron, f.o.b valley furnaces, freight to

Pittsburgh being $1.40.
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The Week's Events in Montreal Industry

The pontoon recently completsd and

launched at the yard of the Davie Ship-

building Company for the Canada
Steamship Lines, and which will be used

as a landing stage for the company's
steamboat service at the port of Quebec,

will be the largest of its kind in the

world, being 225 feet in length and 45

feet wide.

In anticipation of the abnormal de-

mand that will be made this season on
the accommodation of the hotels of the

city, the directors of the Ritz-Carlton

Hotel of Montreal are contemplating the

erection of an additional wing to the

present building that will add about one
hundred rooms to the existing structure

H. J. Griswold, who in May, 1918, was
engaged from the Dom.inion Engineering
and Inspection Company to organize and
operate the Canadian branch of Mac-
Govern and Co., Inc., of New York City,

is completing a two-year contract on
June 1 and then will resume active par-

ticipation in the affairs of the Dominion
Engineering and Inspection Company, in

which he is a partner.

Recent Department of Marine esti-

mates that have been passed by the

House includes items of $1,500,000 for

the maintenance and repairs to Dominion
steamers and ice-breakers; $478,000 for

dredging in certain portions of the St.

Lawrence River between Montreal and
the sea; $2,000,000 for the construction
of a new ice-breaker to be used on the

St. Lawrence. This last amount is for

a vessel of 8,000 horsepower and will

have a crew of about ninety men.

The first ocean arrival to the Port of

Montreal this season was the Canadian
Government Merchant Marine steamer,
"Canadian Aviator," which docked about
noon last Sunday, this arrival announc-
ing the formal opening of navigation on
the St. Lawrence. In accord with pre-

vious custom, Capt. Hilton, who was in

command of the vessel, will be entitled

to the gold-headed cane or other recogni-

tion that is generally presented to the

csptain bringing in the first ocean ves-

sel.

A petition bearing some 14,000 signa-

tures will be presented to the chairman
of the Administration Commission of

Montreal this week, urging consideration

regarding the changes to the building

code of the city and to abolish limitations

to the height of buildings'. This is the

outcome of the request made some time

ago by a certain syndicate to build a

sixteen-storey hotel on St. Catherine St.,

but which at that time was considered

inadvisable owing to the prei^ent by-laves

in this connection and the lack of ade-

quate fire-fightinrr facilities for build-

ings of such a height.

The opening of navigation was fitting-

ly celebrated last Saturday at the yard
of the Canadian Vickers Company, when
the 8,300-ton Norwegian steamer Tat-

jana was launched. This vessel has a

length overall of 413 feet, a beam of 52

feet and a depth of 31 feet 1 inch. She
ip. fitted with triple expansion engines

and three Scotch boilers, adapted to burn
either coal or oil fuel, the boilers being
equipped with Howden's forced draught
system. The sponsor of the vessel was
Mrs. Hans Johansen, wife of the chief

surveyor of Norwegian Veritas in the

United States and Canada.

The American Waterworks Associa-
tion will hold its 10th annual convention
in Montreal from June 21 to 24, with
headquarters at the Windsor Hotel, the

Windsor Hall being reserved for an ex-

hibition display, where many .American
ant* Canadian manufacturers of water-
works equipment will have exhibits. The
meeting will bring many prominent
hydraulic engineers from many points of

Canada and the United States, and it is

expected that about 1,000 delegates will

be in attendance. Extensive plans are
now in preparation for the professional

meetings and entertaining features. H.
G. Hunter,- of Montreal, is the chairman
of the entertainment committee

The Administrative Commission of

Montreal are again proposing that the

City Council accept their suggestion for
the adoption of a by-law relative to the

compulsory installation of dry sprinklers
in the basement of all public and other
large buildings. The first suggestion as
originally drawn up included dwelling
houses, but in the revised form this clSss

of building has been exempted^ The
purpose is to provide more adequate
facilities for fighting fires where the
nature of the material would produce
noxious gases and suffocating fumes:
the proposed method enabliiig the fire-

men to connect the hose and drench the
interior without danger to themselves.

The formation of the Dominion Engin-
eering Works, Ltd., represents another
enterprise of the Dominion Bridge Com-
pany, and the new organization, which
will take over the present holdings of the

Drminion Engineering and Machinery
Co., a subsidiary of the Dominion Bridge
Co. inaugurated last fall for the manu-
facture of paper-making machinery. The
new company will, in addition to the
manufacture of paper machinery a»d
tin bo equipment, engage in the produc-
tion of all cl.Tsses of heavy hydraulic and
hydro-electric power equipment. The
plant of the old St. Lawrence Bridge
Company 'viK be utilized for the new en-

terprise. In addition to Dominion Bridge

interests, many business men associated

with large pulp and paper industries and
of hydro-electric developments and
power companies are on the personnel

of the newly-formed board of the new
concern.

An interesting and impressive demon-
stration of fire-extinguishing was given
last week on the Champ de Mars in

Montreal by the Canadian Foamite Fire-
foam Company. The extinguishers are
very similar to many others, but the
difference is in the effect of the combin-
ation of the two chemicals. When these
are combined—by inverting the con-
tainer—the result is tci generate a
coffee-colored foam full if minute
bubbles, which contain car7.i(on-dioxide

gas, the deadly foe of combustion. The
foam produced by the mixture of the
chemicals has a volume eight times that
of the original contents. This foam will
not mix with water or oils, but floats or
clings to any surface it hits, and com-
pletely smothers the fire. Several tests
were made in direct competition with
soda and acid mixtures, and in every in-
stance the Foamite showed its superior-
ity over the other extinguishers. The
first test consisted of a tank seven feet
by six, filled with ten gallons of crude
oil and gasoline. Two ordinary soda and
acid extinguishers were first used, and
the fire was put out in 46 seconds, but
the same quantity of Foamite put it out
in 26 seconds. A v/all fire contrived by
the erection of a wooden door, eight feet
high by four feet wide, with two burning
strips twenty feet long, all drenched with
oil, took two of the soda and acid ex-
tinguisliers 56 seconds to put out. Half
the quantity of Foamite put it out in
20 seconds. A circular tank with ten
gallons of oil and gasoline took Foamite
21 seconds to put out. The most exciting
test consisted of a pan, five feet by four,
surrounded by a wood pile and filled with
water .ind oil. The ordinary ex-
tinguisher utterly failed: Foamite had it
out in a few seconds. The final test was
on a large pile of wood, hay, barrels, and
other material, all saturated with oil
and gasoline, on which a 40-galIon ex-
tinguisher was used. The fire was put
out in about 20 seconds, with plenty of
foam to spare.

The death took place at Brantford of
Major T. Harry Jones, who for 37 years
has been chief of the Engineering de-
uartment of the city. He held front rank
in his profession, being frequently called
upon by engineering bodies to give
papers on technical matters, particular-
ly on roads. He was a member of the
Corps of Guides of Canada and an act-
ive member of Brant Avenue. Methodist
Church. A widow end a large family in
Brantford, and two brothers. Col. C. S.
Jones, Toronto, and A. S. Jones, K. C,
of Brantford, survive.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON

Grey forge, Pittsburgh $42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL

Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron 11 00

Tire steel • • • • 5 75

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, V* in 9 00

Staybolt iron 9 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes. Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars 3 62

Structural shapes 3 72
Plates 3 90
Small shapes under 3" 3 62

O.U L.C.L.

FREIGHT RATES
Per 100 Pounds.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 39

Guelph 27 39

London 27 39

Windsor 27 39

Wmnipeg 89% 136

METALS
Gross.

Montreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00
fastings, copper 24 00 24 00
Tin 77 00 75 00
Spelter 12 50 12 25
Lead 12 00 12 00
Antimony 14 60 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, % up 6 50 6 50

PIPE—WROUGHT
Price List No. 44—April. 1920.

STANDARD BtTTTWELD S/C
Steel Gen. Wrot. Iron

Black Oalv. Black Galv.
'/4 In tS 60 t 8 50

J4 JD B IS 7 26 I 5 43 J 7 B6

J»
n « 1« 7 26 5 43 7 B6

i*
In. < 84 g 42 7 27 8 84

* I" « 45 10 S8 « 08 1116
» <»- 12 BO IB 64 13 3B 16 49

IVi in 16 91 21 16

1^ in 20 21 25 30
2 in 27 20 34 04

2Vi in 43 00 53 82
3 in 56 23 70 38
314 in 71 80 88 32
4 in 84 48 104 64

STANDARD LAPWELD S/C

18 06 22 31

21 59 26 68

29 05 35 89

Steel Gen. Wrot. Iron

Black G Iv. Black Galv.

2 in $30 90 $37 74 $34 60 $4144
2^ in 45 34 56 16 51 19 62 01

3 in 59 29 73 44 66 94 81 09

3% in 73 14 90 16 82 34 99 36
4 in 86 66 106 82 97 66 117 72

4V4 in 98 1 23 1 24 1 49
5 in 1 16 1 44 1 44 1 73
61^ in 1 49 1 86 1 87 2 25
7 in 194 2 43 2 42 2 90
8-L in 2 04 2 66 2 54 3 05
8 in 2 35 2 94 2 92 3 61

9 in 2 81 3 62 8 60 4 21
10-L in 2 61 3 26 3 25 3 90
10 in. 3 36 4 20 4 18 5 03

Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4' and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounds.

Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy

Copper wire

No. 1 machine composi-

tion

New brass cuttings . . .

.

Red brass cuttings
Yellow brass turnings. .

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron)..
Rails (scrap)
Malleable scrap
No. 1 machine cast iron.
Pipe, wrought
Car wheels
Steel axles
Mach. shop turnings . . .

Stove plate
Cast boring

$15 00

18 00

18 00

18 00

16 00

11 00

14 00
8 50
6 50
8 00
6 50
7 00
4 50

19 00
Per Ton

18 00
15 50
22 00
18 00
25 00
32 00
12 00
22 00
.22 00
11 00
25 00
12 00

$14 00

18 00

18 00

18 00

17 00

11 75

15 75
9 50

00
75

6 00
75
00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
.

'

Per Cent.
Carriage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wroucrht washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less 15
Blank bolts Net
Bolt ends ; Net
Machine screws, fl. and rd. hd.,

steel 27%

Machme screws, 0. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net

Machine screws, 0. and fil. hd.,

brass net
Nuts, square, blank add $2 00
Nuts, square, tapped add 2 25
Nuts, hex., blank add 2 25
Nuts, hex., tapped add 2 50
Copper rivets and burrs, list less 15

Burrs only, list plus 25
Iron rivets and burrs 40 and b
Boiler rivets, base %" and larger $8 50
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75

Wood screws, flat, bright 77%
Wood screws, flat, brass 56
Wood screws, 0. & R., brass 65%
Wood screws, flat, bronze 50
Wood screws, 0. & R.. bronze. ... 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent

Set screws 25 and 5

Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws ... plus 30
Fin. and semi-fin. nuts up to 1-in.. 20
Fin. and Semi-fin. nnts, over 1 in.,

up to 1%-in 10
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs 16
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list ; 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net
Hollow set screws net
Collar screws list phis 20, 30
Thumb screws 40
Thumb nuts 75
Patch bolts- add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per (rm<»s toi

Bessemer billets $60 00
Open-hearth billets 60 00
OH. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Rttsbnrgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 5#
Spikes, .% and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10%
Packmg, square braided ..... 38
Packing. No. 1 Italian 44
Packing-, No. 2 Italian 3fi

Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net.
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Real Bargains in

Machine Tools

WE have for sale the up-to-date manufacturing plant of the Roelofson
Machine Company of Gait, Canada. This enables us to offer excep-
tional bargains in high-grade Machine Tools in exceedingly good

condition. The entire plant must be sold before June 1st, and is priced
accordingly.

Look over the list—we venture to say you have never seen a better col-

lection of high-grade machine tools anywhere—every one of them the best

in its class. Immediate shipments can be made.

5—Heavy Duty LeBlond Lathes, 21" swing, 10' bed. These
Lathes are double back gear, quick change gear and have
pan, bed and pump.

3—22 Barnes Self-oiling Drilling Machines.
7—18" X 8 Stevens Lathes.
1—American 15" x 6' Lathe.
li—Hamilton make 14" x 6" Lathe, with taper quick change.
1—Gisholt Turret Lathe, 18 x 8 .

1—Davis Lathe, 18 x 8 .

1—Hendey Tool-room Lathe, 14" x 6".

1—Hendey Tool-room Lathe, 16" x 8".

The three latter have taper attachment and draw-in collets.

1—Leland-Gifford 3 spindle Sensitive Drilling Machine.
1—LeBlond Universal Grinder.
1—15 Potter & Johnston Universal Shaper.
1—No. 2-G Hendey Universal Milling Machine.

In addition there are a large number of other machine tools, also 9 in. x 9 in.

Curtis Air Compressor; Frankford Furnaces, Hoskin Electric Furnace, and
one each 40, 30 and 20 H.P. Westinghouse Motors. Three phase, 25 cycle,

550 volts, 750 R.P.M., with no-voltage releaise starters. Base and Pulley.

Plant open for inspection daily. Telephone us or
write Machine Tool Department and special repre-

sentative will meet you.

The A. R. WILLIAMS IMACHINERY CO.
LIMITED

64-66 Front St. West, Toronto, Ont.
Telephone Adelaide 20.

Offices at Halifax, St. John, Montreal, Hamilton, Walkerville,

Winnipeg and Vsmcouver.

// interested tear out thit page and place with letters to be answered.



40
43

30
20 00

16 BO
40

1 30
35
35

3 60
3 00
3 03

MISCELLANEOUS

Solder, strictly * °

Solder, guaranteed "• '

is to 70
Babbitt metals ..•• ^'t.'^.

Soldering coppers, lb " "

Lead wool, per lb " "^

Putty, 100-lb. drums o

White lead, pure, cwt. .
.

-
.

•

Red dry lead, 100-H). kegs, per

cwt
Glue, English • •

Tarred slater's paP"- ^^^

Gasoline, per gal. bl^/K

Benzine, per gal., bulk ^. » ^&

Pure turp., single bbls., gal

Linseed oil, raw, single bbls.,

.

Linseed oil, boiled, single bbls .

,

Cdpaper, B. & A
V-J^",* ft^g

Emery cloth ^"^^^"S 08^4
SalSoda »g|^
Sulphur, rolls » "^^
Sulphur, commercial «

i ?
Rosin, "D," per lb «

J^
Borar crystal and granular. ... 14

Wood alcohol, per gal. .
.

• ^ '"

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS

S.S. drills, wire sizes 32%

Can. carbon cutters, plus ^»

. Standard drills, all sizes .

S-fluted drills, plus

Jobbers' and letter sizes .

Bit stock
Ratchet drills

S.S. drills for wood ......

Wood boring brace drills.

Electricians' bits

Sockets
Sleeves

CANADIAN MACHINERY

£10.00: 7-16 in., ?9.80; V* in., ?9.75; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Cham, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B^.

% in., $16.75; 3-16 in., $15.40; Vi in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; % in., $9.50;

% in., $9.30.

Prices per 100 Iba.

FILES AND RASPS
Per Cent.

Globe 60

Vulcan f°
P.H. and Imperial °^
Nicholson 32%
Black Diamond f^'"
J. Barton Smith, Eagle 50

McClelland, Globe 60

32%
10
3a%
40
16
40
26
30
5u
60

25 offTaper pin reamers
Drills and countersinks nCT

Bridge reamers ""

Centre reamers
Chucking reamers
Hand reamers
High speed drills, list plus 20 to

10
net
10
40

Can. high speed cutters, net to plus 10

American pl™" *•>

COLD ROLLED STEEL

[At warehouse]
Rounds and squares $7 base

Hexagons and flats $7.75 base

IRON PIPE FITTINGS

Black Galv.

Class A 60 75

Class B 27 37

Class C 18 ^, 27
Cast iron fittings, 5% ; malleable bush-

ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% off list.

SHEETS

Sheets, black. No. 28. . . .$ 8 50 $ 9 50

Sheets, black. No. 10... 8 50 9 00

Canada plates, dull, 52

sheets 8 50 10 00

Can. plates, all bright. . 8 60 9 00

Apollo brand, 10% oz.

galvanized
Queen's Head, 28 B.W.G. 11 00

Fleur-de-Lis, 28 B.W.G. 10 60

Qorbal's Bert, No. 28

Colbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 60 10 60

Premier, 10% -oz 11 50 10 90
Zinc sheets 16 60 20 00

PROOF COIL CHAIN
(WanhaOTM Prka)

B
%, in.. $13.00; 6-16. $11.00; %

20
40
50
50
50
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Brass sheets, 24 gauge and heavier,

base W «
Brass tubing, seamless 4i

Copper tubing, seamless 4t

WASTE
Atlas 20

X Empire ....19%
Ideal 19

X Press 17%

XXX Extra ..24

Peerless 22%
Grand 22%
Superior 22%
X L C R 21

Colored
Lion 17 Popular 13

Standard 15 Keen 11

No. 1 15

Wool Packing
...35 Anvil 22
...28 Anchor 17

Delta Files

Disston
Whitman & Barnes
Great Western-American
Kearney & Foot, Arcade

BOILER TUBES.
gi_. Seamless LapweWed

1 in $27 00 $
lu in 29 50

1% in 31 50 29 50

1% in 31 50 30 00

2 in 30 00 30 00

2^4 in' 35 00 29 00

2% in 42 00 37 00

3 in 50 00 48 00

3% in. 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18 /2

Cylinder oil. Capital 82

Cylinder oil, Acme "0

Standard cutting compound, per Ib.O 06

Lard oil, per gal :
• • -^^ ^

Union thread cutting oil, antiseptic 88

Acme cutting oil, antiseptic 37i%

Imperial quenching oil 'Jt*
Petroleum fuel oil, bbls., net 13%
BEL-nNG—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 60 ft 2 00

Admiral Steel Tape, 50 ft. ...

.

2 76

Admiral Steel Tape, 100 ft . 4 46

Major Jun. Steel Tape, 60 ft 3 60

Rival Steel Tape, 50 ft 2 76

Rival Steel Tape, 100 ft 4 46

Reliable Jun. Steel Tape, 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06

Emery glue 30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver 60

Rouge, powder, nickel 46
Prices per lb.

AR-nFICIAL CORUNDUM
Grits, 6 to 70 indoaiTe 08%
Grits, 80 and finer .6

BRASS—Warehouae Price
In., Brass rods, base % in. to 7 in. rod 34

Arrow . . . . -

Axle

Washed Wipers
Select White. 20 Dark colored. 0«

Mixed colored. 10

This list subject to trade discount fa

quastity.

16%

.66

.46

.70

.18

RUBBER BELTING
Standard... 10% Best grades.

ANODES
Nickel 58 to

Copper 38 to

Tin 70 to

Zinc 18 to

Prices per lb.

COPPER PRODUCTS
Montreal Tereat'

Bars, % to 2 in $42 50 $43 00

Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60

in 46 00 44 00

Copper sheet, tinned, 14x60,

14 oz 48 00 48 06

Copper sheet, planished, 16

oz. base 46 00 45 00

Braziers', in sheets, 6x4
base 45 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50

Sheets, 3% lbs. sq. ft. . . . 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS

Acid, boracic $

Acid, hydrochloric . . .
.'

Acid, nitric

Acid, sulphuric
Ammonia, aqua
Aimmonium, carbonate
Ammonium, chloride

Ammonium hydrosulphuret . .

.

Ammonium sulphate
Arsenic, white
Copper, carbonate, annhy
Copper, sulphate

Cobalt, sulphate
Iron perchloride
Lead acetate
Nickel ammonium sulphate . .

.

Nickel carbonate
Nickel sulphate
Potassium sulphide (substitute)

Silver chloride (per oz.)

Silver nitrate (per oz.)

Sodium bisulphate

Sodium carbonate crystals

Sodium cyanide, 127-130%
Sodium hyposulphite per lOO lbs

Sodium phosphate
Tin chloride

Zinc chloride, C.P
Xinc sulphate
Prices per lb. unleas otherwise

.23

.03%

.10

.03%

.15

.75

.80

.14

.41

.16

.20

.62

.30

.08

.38

.19

.42

1.26

1.20
.11

.06

.38

8.00

.18

1.00

JO
.08

stated
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A GOOD
BOON

"Geometric Tools are a good boon

in our business. Always reliable

and sure of turning out a class

job ; in fact, I don't know how we

could secure a decent output with-

out them."

This is what the Works Inspector

of a London (England) shop says.

He adds that they are making

screw and small parts for air craft,

and have quite a lot of Geometric

Dies in constant use.

Because of the fact that Geometric threading tools are "a good boon"

in the thread cutting business, the majority of screw machines and

turret lathes are equipped with Geometries.

THE GEOMETRIC TOOL CO.

NEW HAVEN, CONN.

Canadian Agents:

Williams & Wilson, Ltd., Montreal

The A. R. Williams Machinery Co., Ltd., Toronto,

Winnipeg and St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba,

Saskatchewan. Alberta

For any thread, any size, any
pitch, — there's a Geometric
Collapsing Tap or Self- Opening
Die Head. Be assured there is

one to meet your particular

threading need— whatever it

may be. Ask us.

If interested tear out this page and place with letters to be answered
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Forging Ahead in Spite of Poor Conditions
Keeping Ahead With Material for Turning Out 'Automobiles a

Difficult Undertaking—Willys-Overland Have Opened Cafeteria

for Convenience of Their Weston Road Plant

A PAYROLL of 1,500 employees, an
' output of fifty cars per day, and

the output four thousand caTs

behind the business booked, may be

looked upon as a fair year's after-the-

war business. That, in short, is what the

Willys-Overland have done since they

put their Overland-4 on the market in

Canada as a Canadian product.

At the opening of the new cafeteria

in connection with the Weston Road
plant. Mr. T. A. Russell, president; Mr. J.

McKay, secrctary-treasurei , Mr.
Dover, sales manager, and other officials

of the company, told of some of the

troubles and triumphs of the first year's

business. The cafeteria is part of the

program of industrial betterment that

Mr. Russell has in mind for the plant.

Arangements are made whereby the men
in the plant, the girls in the office or

the office staff generally, can be served

at a very reasonable rate, an upstairs

room being set aside for the use of the

girls. The cafeteria is not put up as a
money maker, but a^s a matter of con-

venience to many of the employees who
find it impossible to get away at noon.
A very substantial meal can be secured
from 25 to 35 cents, which, in these

days of high prices, is a modest enough
sum.

Part of the cafeteria is set aside for

the use of the Executive of the company.
As far as possible they intend to have
their noon-day meal together. It is al-

most impossible to get these men to-

gether, or to reach any- number of
them at any time during the day, as
they are often engaged or away when
wanted. "But we figured," remarked Mr.
Ri'ssell, "that they would all eat once a
day, anyway, and we find that our
guess is correct."

The story of the turning over of the
plant from the manufacture of Sunbeam
motors for the fighting airplanes to the
making of automobiles has been told in
the columns of CANADLAN MACH-
INERY several times. Just before the
conclusion of the war, production was
being so perfected that it was within
reason to state that the plant was
on the verge of production where
they could get one of these engines
every hour, developing 200 h. p., al-

though some of them tested as high
as 250 h. p. The sudden cessation of
hostilities left the company with a great
amount of equipment, a good organiza-
tion, but nothing to produce. The work
of turning to a Canadian-made car was
a big proposition. It required a lot of
confidence in the stability of this country
to go ahead and make the enormous
initial investment. Nor have conditions
been favorable in the fullest sense of
the word, at any time since. There were

labor troubles last year, and there has

been, without a iet-up, a shortage of

material, especially in all lines of steel,

that has made it impossible to plan for

quantity production as the engineers at

the plant would like to do.

The Returned Man

"We have made it a rule in our plant,"

said Mr. Russell, "to give preference

to the returned men who apply for work,

and also to make every allowance for

them after they get started. If they fall

down for a while, we regard it as all the

more reason why they need more con-

sideration. The results we are getting

from the work of the returned men are

satisfaotory in every way, and a number
of them are now holding responsible

positions." A poll of the men employed
in the plant was taken recently, and it

was then found that one out of every

three was a returned man.

"We have kept before us the idea of

having a Canadian-made car, and at

every opportunity we cut down the

amount of material imported by replac-

ing it with Canadian-made. Right now
the value of the imported material in

each car is $120. Some of the Canadian
manufacturers from whom we buy parts

may get some of their raw material from
United States, but as quickly as practic-

able and possible we are trying to reach

the made-in-Canada stage. With the

shortage in all kinds of. material it is

serious business trymg to keep up the

production. There are in the Overland-4
exactly 1,296 parts, and the absence of

any of these will hold up production.

Our purchasing department is having a

busy time trying to keep the factory in

anything like full operation."

Mr. Russell also intimated that the

Willys-Overland company had further

extensions planned on an elaborate scale,

but for the present the company was
undecided as to the advisability of start-

ing a building program, and also about
going into the machine tool market for

the necessary equipment.

Mr. Dover, sales manager of the

Willys-Overland Co., speaking of the

automobile market in Canada, said it was
impossible to get the production at the

plant keyed up to the amount of busi-

ness in sight. Unless something very
unforeseen happened, there would be no
chance of catching up with the business

by the end of 1921. "Just take yester-

day for an example," was his way of

explaining the situation; "we had orders
coming in for 87 cars and the output of

the plant was under the fifty mark on
that day due to the lack of material.

That shows how bookings are piling up
ahead of the ability of the plant to turn

them out. The farmers are buying cars

in greater numbers. In fact they are
our best customers right now."

Through the Plant

Following the luncheon, a number of

the party went through the plant with
Mr. Fred Adams, superintendent, and
Mr. H. E. Brasier, manager of the
Service Department. The making of the

Overland-4 has been described in detail

to readers of CANADIAN MACHIN-
ERY before. The Service Department
is one that would surprise the lay-

man, owner of a car though he

might be, and yet not acquainted

with the workings and' the system
used to keep a number of every
piece in all the models on hand for im-
mediate shipments. Sections are set

aside for all the older models of Over-
land cars, as well as the Four. There is

over a million dollars tied up in parts at

the Weston Road plant, and every facili-

ty is provided to give speedy service to

every driver of an Overland.

Need More Attention

Officials of the Willys-Overland Co.

do not mince words when they come to

speak of conditions of the roads leading

from the city to their plant. "It is im-

possible for us to send a new car from
the plant to the city without getting the

'Sunday' all spoiled on it. It is either

splashed with mud or buried in dust

according to the season." That is the

official view of the situation. "While
other cities in Ontario are giving free

sites, exemption from taxation, and all

sorts of concessions, Toronto does not

seem to think it worth while to build

a decent road to industries already here,

and which are enlarging all the time."

The road going to the plant at this

time of the year is certainly of the

pioneer type, and what little repair work
has been done is crude and of no con-

sequencej

The Sick Benefit Fund

The employees of Willys-Overland
Ltd., organized their own sick benefit

fund A general meeting of the men was
held Some few weeks ago and officers

elected. They are as follows: President,

A. Ellis; vice-president, J. McDonough;
secretary, G. ICingsburgh; treasurer, J.

Easton; trustees, W. L. Clarke, C. Glen,

H. E. Brasier, H. Singer, W. Mellis, H.
B. Capsey.

The levy made by the men is ten cents

per week on the members. This amount
is deducted from the pay, but not vinth-

out the consent of the employee. Of
course if the employee puts nothing in

he is not entitled to take anything out.

The benefits are placed at $6 per week
for sickness or accident outside of work-
ing hours, and not covered by the Work-
men's Compensation Act; not to exceed
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Garlock-Walker's List of Machines

in Stock and for Immediate Shipment
LATHES

—7A Cataract Precision Latlie, NEW.
—7B Cataract Precision Lathe, with compound rest, NEW.
—7" Cataract Precision Lathes, with attachments, USED.
—12 X 8 Carroll-Jamieson Q.C.F., S.B.G., USED.
—14x8 Carroll-Jamieson Q.C.G., S.B.G., USED.
—14x6 Hamilton, Q.C.G., S.B.G., USED.
—16x6 Cisco, Q.C.G., S.B.G., USED.
—16 X 6 Reed-Prentice Single Purpose, Semi - Automatic,

NEW and USED.
—16x8 Reed-Prentice Plain Screw Cutting, USED.
—16 X 8 Bradford Plain Screw Cutting, USED.
—16x6 Morris, Q.S.F., S.B.G., USED.
—18x8 Rae, Q.C.G., D.B.G., NEW.
—18x8 Milwaukee, Q.C.F., D.B.G., NEW.
—18 X 8 American Tool Works, Q.C.G., D.B.G., USED.
—18x8 Cincinnati, Q.C.G., D.B.G., USED.
—18x8 Bradford, Plain Screw Cutting, USED.
—18x8 Whitcomb-Blaisdell, W.C.G., D.B.G., USED.
—18x8 Morris, W.C.F., S.B.G.. USED.
—18x8 Flather, Plain Screw Cutting, USED.

1—18 X 10 McDougall, Q.C.G., D.B.G., Taper Attachment, USED.
—20 X 10 Rahn, Plain Screw Cutting, USED.
—24x10 Milwaukee, D.B.G., Q.C.F., NEW.
—30 X 16 Advance, D.B.G., Q.C.G., Heavy, NEW.
36x16 Bridgeport, Heavy Duty, NEW.

— 36x18 Putnam, Plain, Heavy, USED.
—50x40 Ryerson-Fifield, Heavy, NEW.
—18x10 McDougall, Q.C.G., D.B.G., Taper Attach., USED.

TURRETS
10— No. 4 Millholland Power Feed Turret Screw Machines,

Wire Feed, Cut-off Slides.

3—Davis. 24" Turrets, 2" Hollow Spindle, USED.
5— Oliver, 16" and 18", 21/2" Hollow Spindle, USED.
1—Hartford Full Automatic, 2 7-16" Hollow Spindle, USED.

DRILLS

2—No. 1 Burke, 10" Sensitive Bench, NEW.
2—15" Barnes, Geared Head, USED.
1—16" Single Spindle, High Speed Ediund, NEW.
1—20" Barnes Automatic Stop and Return Feed, NEW.
2—20" Champion P.W. & L. Feed, NEW.
1—32" McKay-Bertram Heavy Duty, USED.
1—No. 314 Baker 3" capacity, nearly new.
1—No. 14 Colborn, 2" capacity, nearly new.
1—D8 Colburn Heavy Duty, nearly new.
1—4' Radial Ryerson Gear Box Drive, NEW.
3 4-spindle Woodward & Rogers, %" capacity, NEW.

SHAPERS
1 -16" Queen City Back Geared, USED.
1—16" Milwaukee Back Geared, NEW.
1-24" Steptoe Single Pulley Drive, NEW.
1-24" McDougall Back Geared, USED.

PLANERS
1—24 X 24 X 8 McK.-Bertram, USED.
1—24 X 24 X 8 Whitcomb-Blaisdell, USED.
1-48x48x14 Powell, USED.
1

—

48x48x18 Ryerson Multispeed, NEW, four heads.
1—30x36x12 London, one head, USED.

GRINDERS
1—No. 2 Bath Universal, NEW.
l--8x36 Fitchburg Cylindrical, NEW.
1— No. 1 Cincinnati Tool and Cutter, USED.
1—No. 1 Wilmarth & Merman, Universal, USED.

1—No. 1 Le Blond Universal Tool and Cutter, USED.
1—Barnes Wet Emery Grinder, USED.
1—No. 12 Gardner Disc Grinder, USED.
1—No. 65A Blount Wet Tool, Used.
1—14 x 72 Norton Plain Grinder, USED.
1—Wilmarth & Morman Wet Tool and Drill Grinder, USED.

MILLING MACHINES
1—No. 3 Ryerson-Owen Universal, NEW.
1—No. 3 Ryerson-Conradson, Plain, NEW.
1—No. 3 Ryerson-Conradson, Universal, NEW.
2—No. 3 Ford-Smith, Plain, USED.
1—No. 1 Kempsmith Universal, nearly new.
^—Type A & B "Briggs" Heavy Duty, Plain Millers, NEW.

Several Hand Millers, pedestal and bench type.

PUNCHES, SHEARS AND PRESSES
Several Small Punches and Shears. Capacity to %", NEW.

1—Ryerson Rotary Bevel Shear. Capacity 1", NEW.
1—Ryerson 8' Double Housing Type Splitter, Cap. %", NEW.
1—Ryerson Kling Punch, l%xl", 48" Throat, NEW.
1- Styles Parker Sprue Press, stroke VA", USED.
1— Brown, Boggs Single Crank Double Arch Geared Press,

4" Stroke, USED.
1—No. 200 Brown, Boggs Press 1%" Stroke, USED.
2—No. 13 StoU Plain Inclinable Open Back Presses, 'NEW.
1—No. 571,2 Toledo Geared Press, USED.

AUTOMATICS
1—^No. 2 Garvin Automatic Screw Machine Wire Feed,
1—No. 2 Brown & Sharpe Screw Machine Wire Feed,
1—National Acme Automatic Screw Machine, Four

Capacity 1", USED.
1—National Acme Automatic Screw Machine, Four

Capacity, 1%", USED.
I—National Acme Automatic Screw Machine, Four

Capacity 1 7-16", USED.
10—Cleveland Single Spindle, Capacities %" to 1 3-16",

1—Cleveland Single Spindle, Capacity %", USED.
6— Brown & Sharpe Auto. Screw Machines. Various ca

USED.
USED.

Spindle,

Spindle,

Spindle,

, USED.

pacities.

ENGINES
1—21 x 30 Right-hand Heavy Duty Goldie-Corliss, speed 150

R.P.M., Rites Governor and 75' drive belt 37" wide.
Tightener.

1—20 X 40 X 42 Cross Compound Goldie-Corliss Rope Drive
with Condenser.

1—13x14 Robb High Speed Engine, with 70 K.W. Generator,
60-cycle, 3-phase, 220 V. Direct Connected, with Exciter.

1—18 x 18 Robb-Armstrong High Speed, Belt Drive.
1—75 H.P. Peerless Self-oiling Automatic Steam Engine, direct

connected to 50 K.W., 220 V. Generator, with Switch-
board.

1—75 H.P. High Speed "Bell" Steam Engine.

AIR COMPRESSORS
1-8x8 Sullivan, Belt Drive.
1—8 X 8 Bury, Steam Drive. "

1—10x18 Ingersoll, Belt Drive.
1—10 X 10 Sullivan, Belt Drive.

MISCELLANEOUS
Beaudry Hammers, Power Hack Saws, Ventilating Fans, Roots

Blowers, No. % and No. 1, High Speed Riveting Ham-
mers, Portable Cranes, Chain Blocks, Vacuum Pumps,
Moulding Shop Equipment, Shafting, Pulleys, Belting

and Hangers.

May we have your enquiries ?

Garlock - Walker Machinery Limited
567 Banning Street

Winnipeg
32 Front Street West

TORONTO
334 St. James Street

Montreal

'Everything in Woodworking and Metalworking Machinery"

If interested tear out this page and place with letters to be answered
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26 weeks in any one year, and in case of

de«th $50 for funeral expenses.

Mr. Russell, after the formation of the

Willys-Overland Mutual Benefit Society,

wTOte, on behalf of the company, approv-

ing of the idea, and by way of showing

tangible sanction, offered to employees

of si.\ months' standing a 50 per cent.

increase in the sick benefit and 100 per

cent, in the case of a funeral, making $9

per week for sickness and $100 for

funeral expenses.

FACTORIES EXTEND
PLANTS IN GUELPH

Additions at Gilson's and the Malleable

Iron Works, as Well as at Lang's.

Guelph. — The Gilsen Manufacturing
Ck>., of Guelph, makers of the Goes-Like-

Sixty gas engines and tractors, etc., are
adding a two-storey brick extension,

140 by 80 feet, to their main building, to

be used as a machine shop and assemb-
ling room.

This, along with the large extension
to the molding shop which has recently

been completed, will put them in a bet-

ter position to cope with the extra vol-

ume of work which is coming their way.
White Sewing Machine Extensions.
The White Sewing Machine Co. of

Canada, Limited, have just completed
some very extensive alterations to their
plant, several new buildings have been
added, and a considerable amount of
new machinery installed. ITie company
is now manufacturing at their Guelph
plant several types of machines which
foi-merly had to be imported from their
plant ir. Cleveland. A very busy season
5s anticipated.

Second Extension in 12 Months
The Lang Manufacturing Company,

Limited, general machinists, who opened
their plant at Guelph in May, 1919, and
who found it necessary to build an addi-
tion in the fall, have again been obliged
to exterd, and the foundation is being
laid for an additional structure, 45 x 3"

feet. The company manufactures the
Guelph Convertible Seat and does a big
business in oxy-acetylene welding in ad-
dition to a general line of machinery re-
pa-'ring and rebuilding, and are excep-
tionally busy at the present time. One
large order which they have iust fillet'

ii for convertible seats for the million
dollar inn at Huntsville. These seats
are so constructed that they can be con-
verted into combination seat and dining
table for picnic parties.

South African Trade—Mr. P. M.
Ward, Assistant Trade Commissioner to
South .Africa, is of the opinion that there
is a great field for Canadian manufac-
turers to develop an exoort business to
South Africa. The chief lines that are
needed are building materials and ma-
chinery and agricultural implements.
The obstacle presented by the exchange
situation was expected to be soon re-
lieved by the arrangement with Lon-
don for payments of drafts.

LARGE ADDITIONS
BY BUTTERFIELD CO.

Capacity Has Been Quadrupled rturing

the Last Four Years

The Butterfield &. Co. division of the
Union Twist nrill Co. have signed the
contract for a large addition to their

factory at Derby Line, Vermont. Build-

ings will consist of one three-storey
building, 180 x 50 feet, and one single
Ftorey building, 180 x 60 feet. Concrete
find brick cjnstruction used throughout.
Contrrirt price, $200,000.

Plans are also drawn for an addition
to the companie.s' plant at Rock Islnnd.

Quebec, to consist of a three-storey build-

ing, 180 x 60 feet, of concrete and brick.

The giovvth of Butterfield & Co. since
i'-s acquisition by the Union Twist Co.
h.is hf>en nothing short of phenomenal;
the working force and floor space hav-
ing been quadrupled in the last four
years.

SHOULD CUT DOWN
NUMBER OF LINES

Too Many Varieties of Steel Interferes

AA'ith the Operation of the Rolling

Plant

Leaders in various lines of industry
are considering the question of standar-
dization to a greater extent than former-
ly. In the last issue of "Financal Post"
a number of instances were cited.

C. W. Sherman, president of Dom-
inion Foundries & Steel, Ltd., touches on
a different phase of Canadian industry,
but the underlying conditions are prac-
tically the same. He points out that the
reduction of the variety of products in
Canada would be most desirable, due to
the fact that the volume of business in
this country is less than 10 per cent, of
the American volume and the variety of
demands just about as great as in the
States. He proceeds as follows:

"Up to the present time we have only
written and suggested various lines to
cur customers, and I mention the fol-
lowing: Take the one item of frame
f.teel for automobiles—three thicknesses,
light, medium and heavy, should cover
the entire requirements of all the com-
panies in Canada. On the other hand,
wc receive orders for at least tv/enty
dineront thicknesses, varying in gauge
from 100 to 200 thousandths of an inch.
This greatly upsets our operation of
rolling, shearing and shipping. This
same condition also applies to other thin-
shaned flat steel for miscellaneous plat°
work, agricultural work and deep draw
inc work.
"For Canadian consumption we would

recommend that sheets be limited to four
gauges—14, 18. 22 .and 28, and that light
plate steel up to quarter-inch be limited
tf six gau3:eE-^.095, .125, .150, .200 and
.225. It can readily be seen that thi.=

would greatly facilitate manufacturing,
carrving in stock and delivering flat
steels

'

ENGINEER HAS A
DUTY TO PUBLIC

Calvert Townley Pointed This Out at

Meeting of the A. I. E. E.

FOLLOWING the annual meeting for

the election of otRcers and an in-

formal dinner, Calvert Townley, presi-

dent of the American Institute of Elec-

trical Engineers, spoke before the To-
donto section in the Engineers' Club on
Friday last. ,

While much of his address was neces-

sar'ly devoted to institute affairs, the
speaker dealt at considerable length
with the relations of the engineers to

the public and the need for his taking
an active part in affairs of the present
moment. The engineer had always had
an enviable reputation for truthfulness

-ind fair dealing and was looked upon
by the public as one whose opinions
were worth listening to.

Modern civilization had been practi-

cally founded upon the work of the en-
gineer and his guidance would be equally
nf!ccssnry m the present period of read-
justment.

Speaking of institute affairs, Mr.
Townley stated that a flourishing condi-

tion prevails, the membership was show-
ing a healthy growth, the journal in its

new form has proved to be an unquali-
fied success and many 'etters of com-
mendation had been rec?ived by the exe-

cutive.

The following oflicers were elected for
the ensuing year: Chairman, Frank Rich-
ard Ewart, Ewart, .Tacob & Ryan; sec-

retary. Perry A. Borden, Hydro-E!ec.
Power Commission; members cf execu-
tive committee, O. V. Anderson, Tor.

and Niagara Power Co.; L. B. Chubbuek,
Can. Westinjrhouse Co.; W. P. Dobson.
Hydro-Elec. Power Com.; S. E. M. Hen-
derson, Can. Gen. Elec. Co,; George D.
Leacock, Moloney Elec. Co. of Canada;
Walter F. Wright, Eugene F. Phillips

Elec. Works.

EXTENSIONS MADE
BY LINK-BELT CO.

Policy of Expansion Has Been Announc-

ed to Affect Several of the Plants

Increased demands for their products

have compelled the Link-Belt Company,

whose general offices are in Chicago, to

carry out an extensive program of ex-

pansion at their woi-ks in Chicago, Phila-

delphia, Indianapolis, Seattle and Tor-
onto, Canada.
New manufacturing facilities have

been added to the several plants, and the

personnel of both factories and sales of-

fices has been increased.

Two new furnaces—the seventh and
eighth—have been added to the great

chain works at Indianapolis in the last

few months.

Announcement of the purchase by the

Link-Belt Company of the Fairmount
Foundry, at Philadelphia, was made a
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UTTING

Solve your Metal Cutting problems,
eaaily, quickly and economically, by
adopting the products made by

ATKINS
We make Kwik-Kut Power Hack Saw Machine, which
u.e practically the full cutting edge of the Hack SawBlade at each .troke; MeUl Cutting Band Saw Machines
n-f

8*"""' »''°P work, cutting all cla»es of metal up to
12 X 14 inchef.

Your requirement, for Metal Cutting Circular Saw. canbe .upphed promptly and we .olicit a trial of our "AAA"
Non-Breakable and Power Hack Saw Blade, and Frame..

"A Better Saw for Every Use"

E. C. Atkins & Co.
E.tablished 1857

"The Sterling Quality Saw People"
Factory: Branch:

HAMILTON. ONT VANCOUVER, B C.
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A Drinking Water Service

that will last a LIFETIME
Wiikt.. JO" l>»y '"< » ''* ordinary drinking

osps itin mMt the cost at the

SANITARY
DRINKING

o«Ai,E.NCANxi>A>
FOUNTAIN

I»KiIXKI>G Oni*S ARE fXa^MNlITARY but

the "Piiro" delivers clean, frfflh water at a

reduction ot 16 per cent, to 36 per cent, in

water bill.

"PC BO" WH/l. SAFBGl'AfiD THE
HBAL/TH OF YODB BMPLOYHEB and pro-

t«ct your staff against disorganization by sick-

ne«i.

Easily attached. Simply unscrew the ordinary

faucet and put on the "Puro."
Write us to-day for full information regarding

the cort of installation of the "PURO" Sani-

tary Drinking Fountain Service.

Puro Sanitary Drinking Fountain Co.

Canadian Agenta:
McKENZIE BROS.

18 St. Alexia St., Montreal, P.Q.

or ALL
KINDS

«• Sl«»>"/H »i li'|lilM l ili j

«iB(« orvidtedea tfr price

JAMES STEEUI, UMTTED

few days ago by Mr. Charles Piez, presi-

dent of the Link-Belt Company.
This deal involved several hundred

thousand dollars. The foundry will be

used as an adjunct to the Eastern works

at Philadelphia, supplying this plant

with grey iron eastings.

A new administration building is under

construction at the Philadelphia works,

and plans are being madfe to erect anoth-

er such building at the Chicago works,

to make room for enlarged engineering,

sales, drafting and clerical staffs.

The shops at Toronto and Seattle are

being expanded to take care of the

steadily growing business in those re-

gions. In the Chicago works foundry a

conveying system is being installed to

speed up output. A new warehouse is

under construction at Seattle. The Tor-

onto, shops and offices will shortly occupy

new quarters there.

Mr. A. C. Johnston, formerly Chief

Engineer of the Chicago works, has

been elected vice-president of the

Link-Belt Company, and resident gen-

eral manager of the Chicago works. He
succeeded Mr. Prentiss L. Coonley, who
resigned to devote his time to the presi-

dency of the Isko Manufacturing Com-
pany.

LESSONS ON IHE ABC OF CxOOD
WELDING

(Continued from page 420)

ihat for such emergencies the manufac-
turer of your torch can provide you with
a removable water-cooled tip and con-

nections which can be attached to your
welding torch. It is very essential that

such tips and connections be removable,
as their added weight would seriously

impair the upofulness of the torch for

ordinary work on which their use is not
required.

If such water-cooled tip and connec-
tions cannot be secured, the head and
tip. of the torch can be cooled oeeasion-

nlly by plunging them in water. This is

violent Lroatment, but any well-built

torch must stand it. By using a well-

filled pnil, all the parts ms.y he immersed
except the flame and bare end of the tip,

which are 'eft protruding above the sur-

f.ice. This saves tht; time that would
otherwise be spent in extinguishing, re-

lighting and adjusting the flame

(NOTE.—This article is the second half of the
first of twenty lessons used by the author for the
instruction of students in the art of welding. Other
lessons will follow in regular sequence.)

The Carlyle Johnson Machine Co.,

Manchester, Conn., have issued a very
attractive booklet on their friction

clutches as applied to machine building.

Clo.se to 50 different and varied appli-

cations are illustrated and described,

each of particular interest to the machine
tool builder.

A copy of this book will be sent upon
request to the above-mentioned firm, and
as this is something of particular value
to the purchasing agent, owner, and de-

signer, alike, we feel sure many will

avail themselves of this opportunity.

TRADE GOSSIP
Montreal.—Mr. Thomas Robb, secre-

tary of the Shipping Federation, will

not be able to accept the appointment to

represent the Canadian Shipping inter-

ests at the Seamen's Conference, to be
held in Nenoa, Italy, in June next. The
name of Mr. A. W. Wright of Kingston
has been accepted instead.

To Take up Civil Engineering—Due
to recent amalgamation placing them in

a very favorable position for carrying
out large contracts, Messrs. Armstrong
Whitworth of Canada have decided to

enter the public works contracting field.

The new development will be under the

control of Mr. Robert H. Mackenzie.

Action for Shell Commission—Mr. R.
R. Carr-Harris, general contractor of

Toronto, is suing the General Electric

Company for $658.80, which he claims
to be due for obtaining contracts for

the latter, and in accounting. The con-
tracts were in connection with munition
supplies for the Allies. The General Elec-
tric Company states in their defence that
the contracts were secured by Sir Fred-
erick Nicholls, and not by the plaintiff.

Merger Interests Meet—The British

syndicate that is interested in the huge
steel and coal merger in Canada held

a meeting recently to hear the report
of Sir Newton Moore, who had just re-

turned from a tour of inspection in that

country. The report presented by him
and Mr. Talbot, a technical steel ex-

pert, was well received, and the repre-

sentatives of the different interests

present were fully satisfied of the ulti-

mate success of the amalgamation.

Big Power Contract Let—The Nova
Scotia Power Commission at a recent

meeting let the contracts for the St.

Margarets' Bay Power Development.
The contract for the four electric gen-
erators went to the General Electric Co.,

and will be built in their shops at Peter-

borough. The Pacific Coast Pipe Co. of
Vancouver were awarded contracts for

wood stave pipe 6 feet and 10 feet di-

ameter. The general construction con-

tract, including the building of power
houses, dams and intakes, were awarded
to D. G. Loomis & Sons, Montreal.

TENDERS
Tenders are being called for four con-

crete bridges , for the County of Wel-
lington. Tenders must be in by May 4th.

Full particulars can be obtained from
James Beattie, County Clerk, Fergus, or

from Mr. A. W. Connor, .34 Victoria

street, Toronto.

Tenders are being called for, and will

be received until May 5th for the Sarnia

Collegiate and Technical School. Tenders
for reinforced concrete, brick work,
floorine, etc., must be submitted to S.

B. Coon & Son, Toronto, from whom
plans and specifications can be obtained.

The Vancouver Harbor Commissioners
are calling for tenders for the filling
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and dredging for the Harbor Commis-
sioners' new pier at Burrard Inlet. Plans

and specifications can be obtained at the

office of the Harbor Commission, 712 Pen-

der Street, W., Vancouver, B. C, or at

the office of Mr. A. D. Swan, C. E. 10 Phil-

ips Place, Montreal, P. Q.
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INTERESTING CATALOGUE
The Albert Herbert Ltd., Coventry,

England, who have started a Canadian
branch at 31 Yonge St., Toronto, have

forwarded to this office a very interest-

ing catalogue on "The Turret Lathe

and Its Work."
This book describes what is known as

their combination turret) lathe, and
illustrate various set-ups which con-

tain valuable hints in turret lathe prac-

tice. There are about 60 illustrations

of work performed on this type of ma-
chine and all worthy of attention.

The Capstan style lathe is next dis-

cussed and this style machine is also

profusely illustratsd and set-ups ex-

plained in detail.

The Automatic trimming machine is

next in order. This machine is some-
what similar to the P. and J. type and
again the photographs of all set-ups are

exceedingly interesting.

Last comes the Hexagon turret lathe,

and the class of work performed on this

machine is well worthy of attention.

This catalogue, or book as we prefer

to call it, should be of decided interest

to anyone contemplating the purchasing
of new equipment and a copy can be
procured upon request.

PIG IRON REVIEW
The loss of iron due to strike is estim-

ated at 500,000 tons. The situation is

clearing in various quarters, and ship-

ments are going forward more freely.

This is the case in the Eastern Pennsyl-
vania district, according to despatches
from Philadelphia. On the other hand,
shortage of coke in the same district

has caused several more furnaces to be
bankgd. The business done during the
week in this district amounted to a fair

volume. Foundry's iron is on a base of

$4.5 for No. 2 plain Eastern Penn fur-

nace. There has been a fair amount of

Bessemer sold also. The Chicago mar-
ket presents no features of interest.

The railroad situation is still bad in that
district, and stacks are operating on a

narrow fuel margin. Southern iron is

quoted at $42 Birmngham, and northern
ron is $43 Chicago. The strike of the

railroad switchmen came at a bad time
for the iron trade in the Pittsburg dis-

trict which was in a fair way of overcom-
ing the acute shortage. It is estimated
that 50 per cent, of the production in

ths district was lost during the past
week. It is expected that a strong de-

mand for prompt iron will be one of the

results, and already a strong tone is de-

veloping. 10,000 tons of basic was
placed at $43 valley furnace. No. 2

foundry is quoted at $44 but only a few
small sales have been made at that fig-

DOMINION
CHUCKS

STEEL OR CAST-IRON BODY
BUILT FOR HEAVY DUTY

o411 Screws Are Reversible
SCREWS are made of the best grade steel. Both ends are broached

and are heat treated after machining. They are reversible, so that

either end may be used, are large enough in diameter to stand the tor-

sional strains applied by operator when setting up his work. They are

made to give the best service—and may be depended upon to stand

up under the hardest usage.

DOMINION STEEL PRODUCTS CO. LIMITED
Engineers • Manufaciurers

. BRANTFORD, CANADA

l^aaMaMaHQHQHQaaaaiiaBaw3nak

OVENS
J&pumisff and V&rmshins Oretu he*ted by
Oms, ElectricitT, Bt«un or Oo«l Kemdien
Hiphontffe Ventilators, Bakers' Orena. tnicka.

cast«ra, etc Writ* for Booklet

Brantferd Ovan A Raok Ct., Hi,
Braotford, Caaada.
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ure. One of the developments of the
strike situation is the movement of re-

sale iron in New England, and the fancy
prices obtained for this material. No. 2

X has been sold under these conditions

at $65, while the lowest price is $60.

The embargo still holds on all New Eng-
land railroads, and no iron is coming in

from outside. New York reports very
little iron coming in, though a good busi-

ness was done during the past week.

THE
NATIONAL AUTOMATIC TOOL CO.

Richmond, Indiana, U.S.A.

Rubbers
Making
Plant^

RTRAMSllMITEP
lENNES t^g.EDINBURGH

o
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PATENTS
ATTORNEYS

RESEARCH BUREAU
REPORTS BY EXPERTS ON SCIENTIFIC, "ECH-
NICAL AND INDUSTRIAL DEVELOPMENT.

SPECIAL RESEARCHES ARRANGED.

PATENTS. TRADE MARKS. ETC.
HANBURY A. BUDDEN

fU ORUMHONO BL.OO.. MONTRCAL
CAai_E Adores*

"BREVET"

Special Machiaery
MADE TO ORDER

Mill Macliinery, Engine Work

Grey Iron and Brass Gastinis

TRY US FOR QENERAL REPAIRS

ALEXANDER FLECK, LIMITED
(Vulcan Iron Works) OTTAWA. ONT.

In all countries. Ask for our Investor's Advise^
which will be sent free.

MARION & MARION 364 University Sf
Merchants Banlc Buildinff, comer

rit. CatiMrine St., MONTREAL, Phone Up. Clf<
Mod Wasbincton. D.C.. VSJL.

WM. MUIR & CO., LIMITED
Manchester. England.

Machine Tool Makers.

Specialties : Patent Panclier
Machines, Milling ' Maohines,
Maohines.

Agents: Messrs. Peacock Bros., 68
Beaver Hall Hill, Montreal.

Send for catalogue.

Slotting
Boring

DROP FORGE DIES
Send us your blueprints and apeeiflcations.
Entrust your requirements to experienced
workmen and up-to-4ate equipment. Have
your dies made in Canada. First-class
workmanship gruaranteed.

THE KIMBER & HILUER MFG. CO..
Thorold Road, St. Cstharinas, Ont.

BOLTS
AND

RIVETS
We are equipped
to fill Khe re-
quireiments of tJhe

Marine trade
promptly. Square
head, faexacon
head and all kinds
of Machine, Deck,
Carriage Bolts
and Rivets.

QUALITY PRODUCTS

LONDON BOLT & HINGE WOR&i
LONDON, CANADA

Steel
Tubing

for all purposes

Electric and
Oxy > Acetylene Welded

Also

Butt Seam\^Tubing

Hot or cold rolled, in sizes %
to 2 inches outside diameter,
from 16 to 22-gauge.

We furnish any shape —
Rounds, Squares, Hexagons,
Ovals and Special Shapes to
customers' specifications.

Expert advice given on all

Steel Tubing Problems.

233 Dufferin St. TORONTO, ONT.

Oil Tempered

Steel Springs

—for every purpose
and the best for each
use.

Special styles of all

kinds to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

U.S.A.

WHEN WRITING TO ADVERTISERS
KINDLY MENTION NAME OF THIS

PAPER

Automatic Furnace Heating Shafts

UNIFORM HEATING AND COOLING
One Is at the start and the other at the finish of the heat-treatment

operation. Both are essential to a uniformly heat-treated product.
Automatic Furnaces, by heating and cooling each piece to the same

temperature, for the same length of time and in the same manner, insure
uniformity of finished product.

Increase in production and decrease in fuel and labor are among the
other advantages of Automatic Furnaces.

We have a variety in type and size of Automatic Furnaces, for different
heat-treating requirements.

Write for BulUtin 217-T

"Furnace and Fuel To Suit the Work"

Canadian Representative:

R. J. McLean
604 Southam BIdg., Montreal, P.Q.
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Keeping Tab on Parts in an Agricultural Factory
How Would You Like to Keep Track of Over 10,000 Different

Parts? Here is the Method Adopted in the Plant of the Interna-

tional Harvester Company, of Hamiltori, Canada

By J. H. MOORE, Associate Editor Canadian Machinery

10 A
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i

HAVE you ever spent a day on a
farm? Of course you have, for
there are very few people who

have not sojourned at least one day of
their life in the country. The next ques-
tion, however, is not so easy to answer.
You, no doubt, have seen a binder, drill,

mower, or thresher at work, but have
you ever stopped to consider the intri-

cacy of these agricultural machines, or
have you been content to merely exclaim
as they accomplished their work, "My

—

that's wonderful!"
As a general rule, people never con-

sider this phase of the situation, but in
the article to follow, we will prove the
exception to the rule,

taking you into the

plant of the Interna-
tional Harvester Co.,

of Hamilton, Canada,
explaining their

method of kee.ping

tab on the innumer-
able number of parts
which go to make up
their various pro-
ducts.

Any attempt at

mentioning the act-

ual number of parts
used on their ma-
chines, would only be
confusing, but futile,

so taking it for
granted that readers
appreciate the fact
that these agricultural

machines are of a very complex nature,
we will proceed to describe the various
step of recording new parts, changes
to old parts, instructions regarding set-

tintr up. etc., etc.

One can readily understand that a
progres-sive concern, such as the firm we
speak of, is at all times endeavoring to
still further improve their product, there-
by necessitating changes to former
parts. These changes would cause con-
fusion in the records were not some
card system, symbol numbers, etc.,

oiiopted. Photographic records are also

taken in order to have an actual re-

production of the part.

To avoid confusion, each type of ma-
chine is given a certain symbol number,
the various parts of such machine car-

rying the symbol number throughout.
For example, the Deering mower is

known by the symbol letter D, while
Deering drills and cultivators are classi-

fied by the letter F. These two examples
will suffice to explain the system.

It is the policy of the company to

issue part books, instruction setting up
books, etc., containing line drawings,
showing the various parts, either sep-

arate, or in assembly. In this'way the
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FIG. 3—ILLUSTRATING THE IDEA LINE DRAWING REPRODUCTION

implements or photograplis £re used, not only for record

purposes, but illustrative work as well.

These books are of a standard type,

6 in. x 9 in., which allows the taking of

a standard size of photograph. The id-
vantage of thus standardizing the photo-

graphy process is so self-apparent that

no comment is necessary.

For illustrative purposes we will sup-

pose a batch of new parts (or samples
as they are called) have reached the

stage when they are completed, and pass-

ed on as o.k. by the experimental depart-

ment.
It might be well to mention that this

experimental department is everything-

that the word implies, for a trained staff

of experts are at all times engaged on

the task of improving the various pro-

ducts. When a change is contemplated,

the expert to whom the task is allotted

makes a sample piece, using this part on

a special machine kept for experimental

purposes.

A thorough test is made before the

idea is finally adopted (or rejected as the

case may be) and the heads of the dif-

ferent departments are called in to give

their opinion on the advisability of the

change.

It is only after all the pros and cons

of the situation have
been carefully c o n -

sidered that a deci-

sion is given to adopt

the new part. Imme-
diately this point is

settled, a photograph
of the part (together

with others which
have received a sim-

ilar o.k.) is taken in

the following man-
ner:

The Photographic
Process

All photographs are

taken on an 8 in. x
10 in. plate. Every
arrangement of sam-
ples is made on a
special board, 5 ft.

long by 4 ft. wide. This board is painted
white. The picture is always taken the

long way of the board. The photographic
system is standardized in this way to at-

tain a definite purpose, for as explained

before, all instruction books, etc., are of

a standai'd size. By photographing the

samples in this way, it is found, when
reproducing for illustrative purposes,

that by a certain scale of reduction, two
of these boards can be shown on one
page of the part or instruction book.

Another point which is watched very
carefully is that every part shown on
the board has sufficient space around it
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to ensure the cutting out of that part

if necessary, without interfering with

the other parts shown.

To illustrate how one of these boards

appears after being photographed, let

us look at Fig. 1. It will be necessary

to refer to this photo quite often, so we
would suggest that readers give it their

careful consideration. First, we call at-

tention to the fact that in the upper left

hf.nd comer of the plate is marked, H
1306, Scale 1/6. 1-29-1916V.

This styie of data is given on every

plate in order that a definite record may
be kept on every negative in the plant.

H 1306 is, of course, the plate number,

and an envelope is numbered in similar

manner to hold this plate. Each nega-

tive has its own envelope, and these are

filed in special cabinets, being numbered
consecutively. The next notation on the

plate, namely, 1/6, sigriifies that the

ports nre showii 1/6 their actual size.

A two-foot rule is placed on the board to

show the proportion of the various pprts.

The previous method was that of

painting in the letters. This was not

only a slow process, but was never

standard, or neat. Here is a tip well

worth adopting for many other lines of

work.
The matter of arranging the various

parts on the board depends entirely upon
the shape and size of the part. In as

FIG. 4—A GOOD EXAMPLE OF THE INSTRUCTION POSSIBLE BY MEANS OF A LINE
DRAWING.
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FIG. 1—ILLUSTRATING THE STYLE OF PHOTOGRAPHS MADE FOR REFERENCE AND FILE PURPOSES.
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FIG. 3—A LINE DRAWING ASSEMBLY OF A DEERING 16 MARKER SHOE DRILL.

far as possible, they are placed consecu-

tively, but this is not always convenient,

as the illustration depicted clearly shows.

One point watched carefully is this,

that every part must be so arranged that

it can be cut out without disturbing any
of the others. It is absolutely essential

that this be done, as it often occurs that

a certain piece is used on as many as

twenty-five different machines. By plac-

ing the parts on the board in a separated

manner, one photograph is all that is

necessary of any part, as the line draw-
ing which is later made from the photo

is distinct in itself and can be used in

the making up of the various part books,

etc.

Once a photograph is taken, and a

cut, or zinc made from that photo, it is

interchangeable for any other book.

The Line Drawing Method
The next step following the develop-

ment of negative and printing of photo-

graph is the making of two blueprints

from the same plate. It is, of course,

impossible to show the blueprint in this

article, but readers can well imagine its

appearance. One of the^e prints is put
on a board file for office reference pur-

poses, while the other, together with the

pliotographic print already made, is for-

warded to the engravers. It might be

mentioned that all prints are made on
black and white contact paper, ferro-

typed.

The engraver now outlines, in line

drawing fashion, the various pieces

shown on the blueprint of the negative,

using the photograph for reference pur-

poses whenever necessary. In this way
he is sure of correctly portraying the

contour of each piece, as between the

photo, and the blueprint, he cannot

—

without being absolutely careless—make
a mistake.

To illustrate how one of these boards the pieces FA 1488 and FA 1489 are line

looks after the engraver is through, we drawings made from the same pieces

refer you to Fig. 2. You will note that shown in the photograph at Fig. 1. The
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Hai^lton W<irks...>-' !''*-• ^'^^°- 193»

MACHINE.

Mr .*T„.F.!-.Siefe

Plannine

1^20 - DHv=.r.;GJJAY _?A ".IS_

Dept.

PATTERN EQUIPMENT

RA317 - Hand Lever Socket

A portion of the Test around the roar
•d.^ust^lent hole on the T^ever sido has been
cut Btray slightly. Also 1 'l6" of metal has.

been added outside each of tv.e tTro square
holes for farria:;e ^<^i.ts rrhich secure this

part to 1-aJce ""ead.

Is in accordance rrlth Decision "Pl^^^'D-

Vge up Castinrs on hand.

Now aenple we.s -Tf.d-j here and replaces sa-iple

pre"'iously in factory '.rhieh has been destroyed.

RXPRRIMKNTAt, DEPARTMENT

Copy to Messrs

Armour Hill

Dodtfs Knapp

PoTster Unklaler

GIe«son Muldoon

Goodram Mathieaon

Gayfer Slater

Hubbard WtggiD(2)

Honeyford Raiser

Henry

Recei%-ed Patterns i .; . ;.
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FIG. 5—TYPE OF MEMO. FORM USED IN PLACING NETW SAMPLE IN THE FACTORY.
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FIG. 6—STYLE OF CARD USED IN EXPERIMENTAL DEPARTMENT.

other pieces illustrated do not show in

Fig. 1, but this feature is not a detri-

ment, but rather a help, for it brings
out the advantage of arranging each
piece as a separate zinc by itself. Had
this been the case, it would have been
impossible to arrange the board as
shown.
lo further illustrate how this line

drawing principle can be used to good
advantage, we show Figs. 3 and 4:

Fig. .3 depicts an assembly of a Deer-
ing shoe drill, 16 marker, and gives the
agent, or customer, a splendid idea of
its arrangement of parts.

At Fig. 4, we see a drawing of a very
different nature. In this case, the illus-

tration takes the foitn of a lesson in the
proper method of connecting lifting lever
bell crank to swivel hinge bell crank on a
Deering mower. These are only two ex-
amples, but the advantage of this method
of illustrating parts is so self-apparent,
that we pass on to the record system as
adopted b> the experimental office.

The Office Records
Hi-ving already explained how blue-

prints of the various negatives are kept
on proper board files, there is no need
to touch on this again, so we will start at
the point where a new sample is issued
from the experimental department.
At Fig. 5, we illustrate the type of

memo form used for this purpose. It

will be noticed that the memo number
is placed in the upper left hand comer,
in this case the number is 4080. These
memos are, of course, filed consecutive-
ly. Next comes the date, also the type
and year of the machine on which the
part is used. This memo is sent to
what is known as the planning depart-
ment.
Now comes the catalogue number, the

name of the piece, the material, and a
detailed description of the piece. In the
case shown the new sample is super-
seding an old one, and all the changes
are explained, also the decision number
is given, so that the result of the deci-
sion can be looked up if desired.

Copies of this memo are forwarded to
the names listed below (see memo), these
names being the various departmental
heads throughout the plant. By this

system every department in the entire

plant is acquainted with the fact of the
new sample being issued, and all parti-

culars pertaining thereto.

The experimental department also

keeps a card system on every part, these
cards which are showing every particular.

Take for example the card illustrated at

Figs. 6 and 7. Here we show both sides

of the card. It will be noticed that the
catalogue number, name of part, line

drawing of part, material, decision num-
bers, and drawing number are all given.

The parts which the new piece replaces

is also stated, and should it be later re-

placed itself, it is stated on the card, as
is shown by FA 498, on the present card
under discussion. The weight of 1,000

pieces, etc., are all given, and we can-

not do better than suggest that readers

study this card carefully, for there are
many headings which we have not filled

in, and that are worthy of note.

On the reverse side of the card is

shown some of the machines on which
the same piece is used. It will be notic-

ed that this card is marked No. 1 in

the upper right hand corner, the reason
for this being that quite often a piece is

used on so many other machines that
more than one card is necessary to com-
plete the record.

To illustrate how these cards can be
used in conjunction with the finding of
any certain part on a blueprint, let us
concoct a theoretical case. We will sup-
pose that we are in charge of the filing

system and that someone comes in, ask-
ing for part No. F 498.

We immediately go to our filing cabi-

net, which is arranged in drawer form,
and in the drawer with the proper tab
on its front, we soon find the card as

illustrated at Fig. 6.

"That piece is now replaced by FA
498." we tell our friend who is after

particulars. We next go over to the

board files, and in consecutive order we
find the proper blueprint showing the

piece desired. We can, if we desire, go
right to the proper negative, as the

photo number is also shown on the card.

We can also go direct from this card to

the drawer containing the mechanical
drawing of the part, as this is also given

on the card. In other words, the card

serves more than one purpose.

When a card, as shown, is filled out

completely, it not only records what piece

replaces the original part, but it also

depicts how long a period each piece was
used, irivirg the year, model, etc.

The Cross Index Plan
To ensure against any possible error,

a cross index system is arranged in the

following manner: A complete list of

parts, with full description, is placed in

loose leaf book form. Should a piece

become obsolete, ic is marked out, by
writing the word "Obsolete" across the

entry, the reason why it is discarded and
so on. Every detail is stated in this

record, in order to be sure that a close

tab is kept on the various parts going
through the plant.

When we estimate that roughly some
10,000 parts are passing through this

plant at the present time, readers c»n
form a fair idea of the magnitude of

the task. While we have explained this

system in a matter of fact way, the

method in its present state has only

been reached after years of careful re-

vision and improvement, so that readers

in general will be wise to studv carefully

this method of record keeping in its

entirety.

MACHINES USED UPON r^rr-a^^/
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Are You Acquainted With Art of Roll Turning ?
The Second and Last Portion on This Interesting Subject—Further

Details Are Given as to the Duties of the Roll Turner

By W. S. Standiford

IT
is a well-known fact that all tools

must be harded than the metal
that they are cutting. When they

are nearly matched for hardness, the
tool has to be ground often, thus de-
laying the work and adding to the ex-
pense. High-speed metal in spite of its

high cost saves mnnay in the long run
for roughing work as a very little grind-
ing is required. A few rubs of the tool

on fin oil-stone puts the cutting eage
in good shape. Some employers seem
to think that any grade of ordinary tool

steel is good enough for roll-turning and
buy cheap steel; which does for work-
ing iron or steel rolls but necessitates

frequent regrinding. The hardest metal
the roll turner has to turn is chilled

cast iron and also chilled rolls made out
of an alloy of chilled iron and man-
ganese steel, and nowhere does poor
steel show tc such a disadvantage as in

turning these classes of rolls. When
vised for finishing a groove, the edge
breaks out and makes fine hair-lines up-
en the work. It does not produce true

circular work on account of its being un-
sble to keep a sharp cutting cdgo, it be-

ing necessary to use very sharp tools

in finishing the grooves. There are two
?tages in roll turning, one called "turn-

ing" and the other "dressing" Turning
is the making of new rolls out of t!ie

rough castings as they are received from
the foundry; new ones do not have to be

made every day in the ordinary sized

mill, although in large ones, they always
keep some journeymen on new work.

Other Interesting Facts

Roll foundries turn out rolls finished

all ready to be put into the mill, as well

as castings in the rough, they giving

employment to quite a number of men.
After the rolls have been awhile in Che

mill, the grooves become rough and
worn by the constant friction of the

metal rolled and need to be sent to the

lathe to be put in shape; this is called

"dressing." The amount of metal re-

moved in dressing varies greatly, de-

pending chiefly upon the kind of metal
in the roll, length of time it has been
used in the mill and the character of the

metal rolled. On chilled rolls the amount
is generally about 1-32 of an inch by the

calipers, or 1-64 inch on each side of the

roll. This removes the rough pin-holes

caused by rolling friction and provides

a bright surface. By frequent dressing,

tiie rolls get smaller until they nre too

small for the mill; they then go to the

"scrap-pile" and arc replaced by neV
ones. As a general rule, they earn
thousands of dollars for the company
before being consigned to the Fcrap heap,

although, it does occasionally happen
that a new roll breaks in (wo, or has a

neck twisted off after a few hours of use.
The rolls that are mostly in use by mills

are sand, chilled, chilled-alloy, semi-steel
and steel rolls. Each of these kinds has
its good qualities and its particular use
for certain purposes. Sand rolls are
made by pouring the hot metal into a
mold made out of sand, the best ones
being made of gray-mottled iron; this

is a material that gives most excellent

results when used for making bar iron

rolls. Chilled iron rolls are made by
ing in a metal mold. When "the molten
iron comes into contact with the cold

sides, it cools quickly on its surfaces to

a depth of 1% to 4 inches and over as

desired, it all depending upon the size

cf the rolls and what they are to make.
The usual practice of foundries is to

leave the centre soft and tough so as to

prevent the necks being twisted off or

roll breakage in cold weather. The
characteristics of this class of rolls is

their extreme hardness, a file making no
impression upon them. But the best

ones are made just so hard that a file or

a first-class centre punch will barely
make a mark. This gives a degree of

toughness to the dense brittle material,

and helps to some extent to prevent the

collars of such rolls from breaking out

so readily, if a sliver on a bar should get

between the collars during rolling. These
rolls are used, to a great extent, for

finishing work, the grooves keeping their

shape quite a long while before they re-

quire dressing. In putting them in the

mill, care must be taken that they are

not too roughly handled or dropped, as

pieces of the grooves are liable to be

broken out, thus ruining it for future

use.

The chilled-alloy rolls are generally

tougher than the chilled ones, but some
of them are liable to have hidden cracks

in their interior, which come to light

when turning deep grooves. Semi-steel

rolls have a closer grain when turned

than the ordinary cast iron soft rolls,

they being a good wearing material

which works well in turning in the lathe.

Steel rolls are used where great tougli-

ness with a moderate amount of hard-

ness is desired; they are for roughing,

and also for shapes having delicate

points, such as "finger-bars," etc. They
should be made of steel containing very

small quantities of sulphur and phos-

phorus. The following is the analysis

of a pair of open-hearth steel rolls that

comes very near the ideal of what such

rolls should be. In actual work, they

stood the battering action of heavy
manganese steel ingots of all degrees

of hardness for nearly sixteen months,

and were then relegated to the scrap

heap because they became too small in

diameter for the mill.

Carbon combined 49

Silicon 211

Phosphorus 041

Sulphur 036

Manganese 68

The mill should be so constructed and
equipped with labor-saving machinery
(and also with powerful engines or elec-

tric drive) that there need be very little

re-handling of coal, etc. Modern Amer-
ican mills and also Canadian ones are

splendid examples of this, they being

operated with veiy few men and produc-

ing a large tonnage at a minimum of

expense. The up-to-date mill has a sep-

arate shop for its roll turners; well-light-

ed and so arranged that it can be warm-

A HEAVY GEARED TYPE OF ROLL TURNING LATIIE
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ed to a comfortable temperature in the

winter.

The Life of the Turner

Anyone passing through a roll shop
and observing a roll turner at work, na-

turally concludes that he has "a snap";
nothing could be further from the

truth, as he has a lot to contend with.

Iron, steel and copper work differently

in various mills. This is due to the dif-

ference in engine power to drive the

rolls and other factors such as the man-
ner in which the metal is heated for

making the finished bars. Rolls that

work well in one mill, will not do so in

another, the differences in the motive
power making it necessary to ease the

drafts of the roll passes in order to make
them pull the metal through. Uneven
heating, with cold spots on the metal,

alters the working of it in the rolls, the

roller in most cases, putting the blame
on the roll turner for defective work,
when as a matter of fact, it is the heat-

er's fault. The roll turner has to be
continually on his guard when he works
in various mills throughout the country.

However, the advantages that accrue
from working in different mills are not
to be gainsaid, as each ont turns out
a different line of product, and also has
the roll pass layout put in rolls at dif-

ferent angles for making the same lines

of goods, the result being that tTie

roll turner who works in various mills

gets skilled in every variety in work, and
thus renders himself fit to take a fore-

man's position, as the latter must be
filled by a man skilled in designing and
turning all kinds of work, new inventions

of iron and steel sections being made con-

tinually. The roll turner should stay a

year at each place in order to get the

benefits of experience, and not move to

another mill every two weeks like some
roll turners do.

Manv iourneymen stav at one mill all

their lives, thus becoming specialists in

their line of work, but rising no higher.

This accounts for the fact that some
men are able to do only sheet work and
others wire rod work, etc.; travel also

broadens a man, as he is bound to come
into contact with people of different dis-

positions, and overcome many difficulties

in roll turning, thus learning self-con-

trol.

It is equally certain that he will get
into some mills of an antediluvian pat-
tern, if he gets his situations by adver-
tising, which is the usual method, it be-

ing advisable to not let go one position

until another is secured. Considering the

bad roll lathes that some of these mills

contain, it is surprising that the roll

turner can turn out anything like decent
work at all. Some lathes are so worn
in gearing and bearings that tliey can
be heard a square away. The housings
are so broken and patched that they do
not stay long in line with the bed, but
twist and 'spring one way or another,

when a decent cut is being taken. Add
to the above, a roof that lets the water
in onto the roll and lathe when it rains,

and a condition is met with that taxes
the patience and moral fibre of the roll

turner. Some firms put the lathes in

the mill, near the roughing rolls; the

result being that the workman stands
a first-class chance of having an eye
destroyed by flashes of hot metal from
the rolls. Other parties have the happy
(?) faculty of placing the roll lathe in

the darkest part of the mill, and then
generously allowing their roll turner to

use a couple of small miners' lamps, each
holding about two ounces of oil. These
supply barely enough light to allow the

workman to see where the point of the

tool is going. There being a draft of air

in most mills, also allows the roll turner

to inhale a lot of the smoke from the

lamps. In addition to all this, the jour-

neym.an generally freezes in winter and
roasts in summer. Another Eastern roll

foundry, which is now defunct, had a
yeilow clay floor for the worker to stand
on while turning rolls, the clay being
finely pulverized by the constant putting
of finished rolls on it caused a fine yellow
dust to settle over the lathe and work-
man, the result being that when it was
time to go home, every man had his
clothes colored yellow. It is needless to
say that the writer did not stay long at
that shop, as it was too uncomfortable.

In some old-fashioned mills, equally
strange methods are used to put large
rolls into the lathes, one of the most
curious of these being the use of a large
ship's capstan. This was situated at
about 50 feet from the machine. Above
the latter, fastened to an I-beam, placed
at a right angle to the lathe and extend-
ing 6 feet in front of it, was a traveler

fitted with two ordinary ship's blocks.

Located on the floor, and secured firmly
to a post, was another block. A two-
inch rope extended from the capstan
along the ground to a sheave of tlie

block on the floor, and thence to the
blocks fastened to the traveler over the
lathe. The lower block on the traveler
contained a large hook on the end. The
method of procedure was as follows : The
roll was placed by means of crowbars
in front of the lathe; a chain with a ring
in the middle and two hooks, one on
each end, was attached, the ends of the
chains being passed around the wobblers
and the hooks run through the chains,

thus holding the roll securely. Tlie hook
on the overhead block was run through
the ring, and capstan manned by eight
negroes, the roll being hoisted higher
than needed. The traveler block holding
the roll was pushed in until it was over
the lathe, and the roll then lowered in

place.

This method of doing business was ex-

ceedingly dangerous, as the rope was
old and had many of its strands un-
ravelled. Had the rope broken, H is most

• -t ^

THE KUMBER OF MEN IN THIS PICTURE GIVES READERS SOME IDEA OF THE LARGE SIZE OF THE LATHE.
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likely that some of the men working the
capstan, and also those around the lathe,
would have been killed or hurt. Another
mill had its rolls put into the lathe by
means of an inclined plane; they being
rolled up it by workmen with crowbars,
while one man kept placing wooden
wedges back of the rolls, to hold it while
the others got another hold with tKe
crowbars. When it arrived upon the
lathe rest it was rolled into position in
the machine. One firm had a method of
putting large rolls weighing 6,000 pounds,
into the lathe by means of jacks and a
cribbage of railroad ties. This was ac-
complished by raising the roll by the
jacks, then placing the ties under; let-
ting the jacks down and taking a fresh
hold and putting more ties under the roll.
This performance was repeated until the
roll was at the requisite height; it then
being rolled into the machine. Nearly
three hours were wasted by this process.
It is most likely that such crude ways
of doing business and wasting time will
be done away with in the future, even fh
small mills. A good, first-class electric
or a hand-driven crane would use up
only a few minutes in doing work of this
kind. A rolling mill should be erected
where ample shipping facilities can be
had, both by rail and water. It is also
advisable in locating new mills to build
them where a free supply of water can
be obtained to cool the rolls and also
for condensing purposes. The writer
knows of one small mill that has to pay
a city for all the water that it uses, the
result being that their bill for water
supplied is over .$3,000 per month. This
adds considerably to the operating ex-
penses and should be avoided.

Another thing that ought not be over-
looked is the fact that steel works, etc.,
should not be built in a tovm of less
than 10,000 inhabitants on account of
the difficulty of keeping the skilled men,
as the latter generally do not care to
stay in small country towns where there
are very few places of recreation. This
is the reason why many emoloyers have
such difficulty in getting skilled men to
remain long in towns containine: a tew
people. A married man, non-resident,
must send his wife money for her living
expenses, until he can save up enough
money to bring his family to their new
location. If the married man owns a
home, he generally stays in one place.
If employers wish to retain their men,
they should encourage their workmen to
buy homes. The company's idea in locat-
ing mills or factories in small towns, is

due to the fact that the taxes are low;
but the means of retaininsr their working
force should also be given consideratiiili.
The influence that new invention and

improvements exert upon the roll turn-
ing trade i.s most important, some of the
shapes that the inventor creates calling
for the utmost skill on the roll turners'
part in desip-ning rolls, in order that the
section may be rolled. From the fore-
Po;n«r, it mav readily be seen that the
roll turner holds a most important posi-
tion in regard to helping to add to the
comforts that the civilized nations en-
_loy, his being a trade that will orobablv
last until the end of the world.
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CANADIAN ENGINEERING STANDARDS
MAKING HEADWAY IN SOME LINES

A MEETING of the main committee
of this Association was held at

Ottawa on April 12th, Sir John
Kennedy in the chair, when a number
of items of interest were dealt with.

The general specification for steel

railway bridges submitted to the Main
Committee by the Sectionil Committee
on steel bridges and construction, was
approved for publication. This specifica-

tion, the essential provisions of which
are fortunately in general agreement
with the practice of the American Rail-

way Engineering Association, is not
drawn up with an intention of limiting

the choice of the engineer as to type
of bridge, but is so framed as to indicate

definite methods of work for the de-

signer, retailer and manufacturer, with

a view of thus obtaining uniform results

as regards strength and utility.

The specification, as now approved, is

based on that published in draft form in

1918 by the Engineering Institute of

Canada, and drawn up by a committee
of that Institute under the chairmanship
of Mr. P. B. Motley, engineer of bridges,

Canadian Pacific Railway Company. The
work of the C. E. S. A. upon it was
undertaken at the request of the En-
gineering Institute of Canada.

It is announced that sub-committees
have been appointed for the purpose of

drafting general specifications for guid-

ance in the purchase of wire I'ope, both
for mining purposes and for dredging
and steam shovel work. The former sub-

committee is under the chairmanship of

Mr. F. H. Sutherland, Inspector of Mines
of Ontario, and the Chairman of the lat-

ter is Mr. K. M. Cameron, Department
of Public Works, Ottawa.
A report from the Chairman of the

sub-committee on Telegraph and Tele-

phone Wire, Mr. W. J. Duckworth, of

the Great North Western Telegraph Co.,

Toronto, stated that a specification for

two standard grades of this material had
been drafted and was now^ being consid-

ered and amended by the sub-committee.

Mr. J. G. Morrow, Steel Company of

Canada, Hamilton, chairman of the

Sectional Committee on Steel, reported

that a Special Committee had commenc-
ed work with a view of co-ordinating the

numerous specifications for mateiial for

carbon steel forgings now being worked
to in Caniida, and if possible, establish-

ing the characteristics of a comparative-

ly small number of grades of steel which
could be used to fill those specifications.

It was decided to instruct a Special

Committee, under the chairm.anship of

Mr. E. G. Burr, consulting engineer,

Montreal, to proceed with an inquiry

into the desirability and possibility of

framing a Canadian National Electric

Code. It was pointed out that such a

document, so far as hazard to life is con-

cerned, has been drawn up in the United
States under the auspices of the Bureau
of Standards, while fire hazard has been
dealt with by the rules of the National

Board of Fire UnderwTiters. The sub-

committee is to consider the measures

to be taken should it be thought advis-

able to draft a Canadian Code for cover-

ing these subjects for wide acceptance in

the Dominion.
A communication was read from the

Council of the Engineering Institute of

Canada, requesting the Association to

deal with a number of the specifications

of the Institute, considering and revis-

ing them if thought necessary, as has

already been done in the case of the

specification for steel railway bridges.

It was decided to take up first the En-
gineering Institute of Canada specifica-

tions for steel highway bridges and for

cement, and to organize suitable com-
mittees to report upon them.

It was announced that the Air Board
had approved of the Canadian Engineer-
ing Standards Association, through its

Sectional Committee on Aircraft Parts,

as the body through which Canada is

to be represented on the International

Aircraft Standards Commission. This

action was welcomed by the committee,
and it was pointed out that the ap-

proval of the Air Board gave
ofl'icial recognition to the work which
has already been accomplished by
Canadian representatives at meetings of

the Commission.
The International Aircraft Standards

Commission was organized in 1917,

primarily as a war measure, with the

oDJect of obtaining, as far as may be,

international agreement regarding ma-
terials for aircraft as well as details of

aircraft construction and equipment. It

is, for example, obviously desirable that

aero engine magnetos made in different

countries should be built within certain

limits of overall dimensions, and should

conform to general specifications which
would enable a French magneto to be

used in an emerge.ncy on a British ma-
chine finding itself in difficulties in

France. The commission has already

made gTatifying progress, althotigh it is

unfortunate that the United States has
so far been unable to appoint a commit-
tee to take part in its work. The coun-

tries now active on the Commission are

Great Britain, France, Italy and Canada.
A grant of £200 towards the funds of

the Association was announced from the

British Engineering Standards Associa-

tion, and the secretary reported that he
now had in stock a supply of almost all

of the publifptions o^ th" B. E. S. A.,

which are available for distribution at

a nominal charge.

A communication was read from the

American Engineering Standards Com-
mittee, advising that in the opinion of

the A. E. S C. co-oneration between
that body and the C. E. S. A. should be
provided for by the interchange of

minutes of the meetings of the respec-
tive Main Committees, so that joint

action could be arranged for, wherever
necessary. The committee heartilv con-
curred in this suggestion, which will

be adopted in future, and the hope was
expressed that many opportunities for
co-operation would present themselves.
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Three Kinks of Interest to the Machinist

UNIQUE FOJiM OF SCRIBER
By W. S. Standiford

The scribfcr as a tool for making lines

upon steel and other metal surfaces, is

used so extensively by machinists,

•vorkers in automotive shops and other

trades, that a special interest attaches

to any improvement that will render it

handier to use. The regular form
of scriber made out of a round steel

I'od, hardened at the points, has the

drawback, when long or curved lines are

being drawn, of shifting its position

slightly in the artisan's hand—which is

always more or less greasy—thus ren-

dering it harder to hold, the line being

drawn wider at some places than at

others, due to the scribers wearing un-

equally on different sides.

In laying out templets which have

to be filed to a line, this interferes, to

some extent, with the accuracy of the

filers' work and slows the latter down.
The scriber devised by the writer is

easier to hold straight in any position,

and it makes lines of equal width; it only

being necessary to hold the handle in

one position—either a vertical or a

horizontal one—to ensure that the line

will have the same width. So much for

its advantages, now for the construc-

tional details.

Get a piece of 5-32 or 3-16 inch round
rod of high-carbon tool steel of the de-

sired length. Heat it to a cherry red

and bend the hot end around an iron

rod in a vise. Cool in water, and place

the end where the point is to be, in the

fire, until it is red-hot. Quickly remove
with a tongs and rapidly draw the end
to a point with a hammer. When cool,

FIG. 1—SHOWS THE HANDLE OF SCRIBER
BENT TO SHAPE AND THE POINT ROUGHED

OUT.

grind it on an emery wheel until it is

as round as possible; finishing any in-

equalities with a file or oil-stone, njak-

ing a needle taper toward the point.

Heat the business end to a cherry red
and dip into water. Try the point

for hardness by making a scratch on
a flat steel plate. If the metal contains

too much carbon, the point will crumble;
if just right, the sharp point will hold.

Should the former conditions prevail,

sharpen the point again and heat it to

a cherry red and plunge the -business

end in cold water, leaving some heat

in the upper portion of the rod. Quickly
rub one side, near the point, with a

piece of emery cloth tacked on a block

of wooil, and watch the colors extend

to the point; when a straw color is

reached, dip into water.

The next thing to do is, to fill the
handle with solder. Plunge loop in a
chloride of zinc soldering fluid, which is

made by putting pieces of sheet zinc

into hydrochloric acid, until the latter

will not dissolve any more. The above
solution is a good flux of iron, steel, cop-

per and brass, but should not be used
for electrical work. After dipping, lay

the loop upon a board and holding a hot

soldering copper against a bar of sold-

er, run sufficient of the latter in, until

the handle is filled. Also lay the hot

copper over the sides of the wire loop,

as both the solder and meal requires to

be hot, to do a good job. While solder-

ing, cover the point with a wet cloth to

prevent its temper being drawn. Re-
move all traces of acid by washing
thoroughly in water; then grind the sur-

FIG. 2—REPRESENTS THE FINISHED APPLI-
ANCE, READY FOR USE. A VERY EFFICI-

ENT DEVICE. SECTIONAL VIEW OF THE HOLLOW MILL.
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plus solder off the handle, brighten

every part with emery cloth and oil to

prevent rust and it is ready for use.

Fig. 1 shows the wire handle bent to

shape and the point roughed out.

Fig. 2 depicts the finished appliance

ready for use. For use with a scriber

in making templets, the writer has

found out by experience, that a line

drawn on a copper coated plate, shows
:nort clearly than does one drawn upon
a blue chalk covered surface. Free one
side of ths plate from grease and dis-

solve a few crystals of copper sulphate in

a small quantity of water in a bottle. Use
a round brush to put it on the plate,

which will instantly turn copper color-

ed. Rinse and dry thoroughly, and it is

then ready for use. Sulphate of copper

is a poison, so be careful in handling it.

HOLLOW MILL FOR TURNING AND
FACING

By A DRAFTSMAN
The piece to be treated is a hub cast-

ing with a three-lobed flange, A, the bore

having previously been machined. THe
drawing shows a hollow mill, to be uSed
on a large drilling machine, for turn-

ing a diameter, B, and a force, C, at one
setting.

The baseplate, D, has a lug, E, and
stop pin to prevent rotation of the piece,

which is centred by the limits pin, F,

having adjustment and a circular lock-

nut, G. The body of the mill, H, is of

steel and has a tapered driving shank.

It carries an internal centering and limit

pin, J, which fits the bore and is groov-

ed to accommodate grit. Two square

tools, K, for turning the diameter, are

set in at an angle to the horizontal and
are pinched by set screws with a slight

forward rake. There are four tools for

the forcing cut, this number being neces-

s.ary to ensure that two will always be
in operation on the irregularly spaced
lugs. These tools, L, are located so that
they do not come into action until the
turning tools have neared the end of
their cut.

The nsethod of securing the facing
tools is simple and effective. Before
cutting the radial-faced slots, four holes

are drilled at 5 degrees to the slots.

Tlien the slots are cut, breaking into the
drill holes. When each tool is inserted,

a pin, M, with a flattened and tapered
side, is knocked in alongside. Acting as

a taper pin, it effectively prevents
chatter.

TOOLHOLDER FOR TURNING TWO
DIAMETERS

The drawing illustrates a device for

sim.ultaneously turning two diameters
and shoulders on a shaft. It consists of

a block A clamped by a central stud to

the tool-rest of the lathe. The tools

used are of V^ in. square steel and lie in

slots at angles of 15 deg., both to the
horizontal, and to the jilane of the shoul-

ders. A cover plate B, held to the block

by six sci-ews, carries set-screws by
which the tools are gripped. Each tool

is kept to its work by a long screw C
passing through a T-block D, whose
round stem engages with a hole in the

bottom of the slot. Two holes E and F
are provided in each slot so that the T-
block may be moved forward and the

overhang of its screw shortened when
the tool has sufficiently worn down.
The advantage of this arrangement is

that the double bevel on the tool faces

enables the cutting edges to be easily

ground and the two tools can be adjust-

ed for height and distance apart of cut-

ting edges as well as for relative dia-

meters.

ACTION OF WATER ON LEAD
In a paper on "The Action of Water

on Lead," read before the Birmingham
and Midland section of the Society of
Chemical Industry, the authors, Messrs.
J. F. Liverseege and A. W. Knapp, said
that the erosion of lead pipes is due to
the action of oxygen in the presence of
water; such variations as occur natur-
ally in the percentage of oxygen pre-
ally in the water produce no appreci-
able effect on the erosion. Exposure to
glass lowers the water's erosive ability.

The greater the depth at which the lead
is immersed in the water, the slower the
erosive action. The velocity of the ero-
sion falls as time proceeds; variation in

the volume of water does not appreciably
affect erosion. For the untreated water
the amount of lead erodwl varies directly

with the area of the lead exposed. Small
changes in the area of the water surface
produce no appreciable effect on the ero-
sion. Erosion readily occurs in waters
which contain no carbon dioxide. Such
variations as occur naturally in the per-
centage of carbon dioxide present in the
water produce no appreciable effect on
the erosion. The presence of from 1 to 2
per cent, of carbon dioxide causes a sud-
den change from "erosion" to "plumber
solvency." Carbon dioxide dissolves lead
more rapidly in the presence of oxygen.

The annual report of the Chief In-

spector of Mines shows that the output
of coal from the United Kingdom fell

from 287,400,000 tons in 1913 to 227,700,-

000 tons in 1918, which represented the
lowest output since 1902. The number of

persons employed in the mining indus-
try in 1918 amounted to 1,029,688, and
there were 1,487 deaths caused by ac-

cidents.

DETAILS OF THE HOLDER IN PLACE.
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Oil Burners, Their Function in Furnace Operation
This Paper Was Presented Before the Convention of the American

Steel Treaters' Society, and is Copyrighted in Canada by the W. S.

Rockwell Co., of New York

THE natural advantages of oil fuel

have led to the development of

many appliances designed to fur-

ther its use, the most common of which

are the so-called "oil burners." In the

onrly days of burning oil it was generally

assumed that the most essential require-

ment was an efficient oil burner, and

such opinion is still quite common even
* though years of development have con-

clusively proved it to be in error. This

assumption is responsible for a general

misunderstanding of the real principles

involved, and has in no small measure

retarded progress in the efficient use of

oil fuel. It also has retarded progress in

the development of heat-treatment work,

largely because there is not proper ap-

preciation of the difference between

i)urning oil, making heat, and properly

applying heat to produce a uniformly

heated product. The latter is the result

actually sought for, everything else be-

ing a means to that end.

Generally speaking, there is no such

thing in industrial heating as an oil

burner in the sense that is considered

with a gas burner or the burner of an

oil stove or lamp. The very term is a

misnomer, because the type of oil burner

generally used for furnace work is not

an appliance to burn the oil but merely

!^ regulating, mixing, or atomizing valve

to inject the fuel and air into the furnace

in which ?t is actually ignited and con-

sumed. The oil itself does not burn; it

is a mixture of gas and air which burns.

The gas from the oil generally used for

fuel is generated under the action of

heat at high temperature in the zone of

combustion. The air may be supplied

through or induced by the burner or in

some other manner, and the supply must
be regulated in proportion to the fuel to

obtain proper results.

Efficiency of Oil Burner

The real efficiency of an oil burner is

mainly mechanical as with any other
type of spraying, injecting or mixing
valve. Some types of burners may pro-
duce better results than others in atomiz-
ing or mixing, or from an operating
standpoint offer greater convenience in

cleaning, adjustment, interchangeability
of parts, etc., but in genera! the ef-

ficiency is more mechanical than ther-
mal.

The fuel consumption is determined
primarily by the requirements of the
furnace, and is largely influenced by the
method of operation and not by the
mechanical details of the burner itself.

A great deal of oil is burned successfully
on certain types of furnaces without the
use of oil burners at all; in others the
operation is conducted with air pressures
so low that there is practically no atom-
izing effect from the burner, which
serves merely to inject the air and fuel.

Excellent heating lesults, with material

reduction in fuel consumption, have been
produced with new furnaces of improved
design operated with old burners which
have been in constant use for over
twenty years.

There are some special forms of oil

burners, such as torches for brazing,
drying, lighting cupolas, spot heating,

etc., with provision tor maintaining com-
bustion after a gas has been generated
by heat and ignited, but these differ from
the type generally used in connection
with furnaces and designated by the term
oil burners. On account of the high tem-
perature necessary for the combustion
process and the resultant expansion, con-

traction, and oxidation, these devices

burn away in time. While very well

adapted to these specific heating opera-

tions, whir'h cannot well be conducted
with a furnace, iheir use is unnecessary
and unwarranted for general furnace
operation.

A properly designed oil furnace is in

reality a combination of a gas producer
and a furnace and should be considered
as such. The oil generally used for fur-

naces must be converted into a gas be-

fore it can be consumed, and this gasi-

fication process is conducted at a tem-
perature too high for ordinary metal to

withstand. When the nature of the heat-

ing operation and the design of the fur-

nace will permit tlie gasification of the

fuel within the furnace it is desirable

that the process of gasification be con-

ducted in a chamber lined with refrac-

tory material. This refractory combus-
tion chamber is necessary on account of

the temperature that must be employed
to actually gasify the oil without de-

posits of carbon or tarry matter, which
naturally follow any attempt to gasify

oil at low temperatures. With the oils

employed as fuel for furnace operation

the high heats are absolutely necessary
because it is impossible to form the gas
by mixing the oil and air, or by mixing
air with vapors of the oil—as in auto-

mobile- practice—on account of the fact

that these oils can be only partially gasi-

fied without heat.

Years ago it was thought necessary
to convert the oil into a gas and deliver

the fuel as gas to the furnace.

This unnecessary complication gradu-
ally brought about an appreciation of

the fact that, with proper design and
operation of furnaces, this work of gasi-

fication could be accomplished in the

comparatively small space occupied by
a suitable combustion chamber. This

without any loss of heat outside of the

furnace in gasifying the oil, difficulty in

starting, and risk or discomfort to the

operator by radiation or contact with the

gasifying equipment or by the explosion
hazard incident to the movement of com-
bustible mixtures through pipes. For

these reasons, if the nature of the heat-
ing operation and the size of the furnace
will permit the use of oil it is better to
gasify the oil at high temperature in a
refractory combustion chamber within
the furnace. But when the nature of the
heating operation and the size of fur-
nace make it desirable to employ a
gaseous fuel, then that gas should be
geceruted in a central station at a point
distant from the furnace, and the gas,
whether it be made from coal or oil,

should be scrubbed of its tarry matters
so that it may be delivered as a clean,
cold fuel through a pipe, after the man-
ner of the gas service in cities. In some
cases, when the heating operation and
manufacturing conditions make a gas
fuel desirable, and the gas made from
the coal is, by reason of its chemical com-
position or cost, unsuited to the opera-
tion, it is in order to consider the use
of gas made from oil. To produce this
gas it is necessary that the oil or a mix-
ture of oil and air be injected into a re-
tort heated to the temperature necessary
to break up the oil and convert it into
a fixed gas, and, in addition, to scrub
and cool the gas so that it may be de-
livered through pipes without forming
deposits. This is a true gasification pro-
cess. Oil and air may be irixed at low
temperatures, and if the oil is thorough-
ly atomized an oil vapor may be formed.
However, this ij not a gas and cannot
be considered as such until it has been
sabjected to the temperature that is ab-
solutely necessary for true gasification.

There is no one type of burner suitable
for all heating requirements. The essen-
tiEl features are that it be properly pro-
portioned to the oil and air or steam
pressures available, and so designed that
all parts are accessible and permit of
close adjustment, cleaning and conven-
ient rem.oval from the furnace v.'ithout

affecting the operation of any other
burner served by the same piping sys-
tem. The position of the burner and
arrangement of piping are determined
by the design and location of the fur-
nace.

General Rules

The same general rules apply whether
the oil burner is of the high pressure
type nsing steam or compressed sir, the
straight low pressure type using moder-
ate air pressures, or of the combination
type.

Th.^ro arc no fixed rules that can be
laid down to determine whether air or
steam should be used or the pressure
at which it should be delivered, bi^cause

the specific operating conditions of each
c;ise, co'iplei? with the design of fumac;,
determine these points The real test is

the effect upon the finished material nnd
the total cost of installation and heating
operation. There are certain cases to



Mav 1, lit20 CANADIAN MACHINERY 439

which steam, even at a higher cost, is

wel' adapted, but the conditions deter-

mining the use of steam are based upon
the ultimate result in heated product and
not upon any combustion condition.

When steam is employed it must be as

dry a.i possible, ana all lines well cover-

ed and trapped to avoid trouble from
condensation. Higher pressures are more
necessary with steam than air, not be-

cause the pressure is necessary for atom-
izing but because steam at a fairly high
pressure will be comparatively dry when
e.xparded at the burner tip. The exist-

ence of water seriously affects combus-
tion, the character of the heat in the

working chamber, the brickwork of the

furnace, and increases tne operating
cost. The use of steam with a properly

designed and operated furnace produces
excellent results for certain classes of

work, giving soft, even heats. Steam re-

quires more attention than air, but when
the operating conditions make it desirable

the difference in results is well worth the

extra attention. The use of steam is

limited ic certain types of furnaces by
reason of the space required, tempera-
ture or othfir manufacturing conditions

and the necessity for inducing all the

i'ir required to support combustion.

There is no one air pressure or type

of blower suitable for all conditions. The
use of air at pressures above 4 or 5

pounds per square inch involves the use

of piston-driven compressors or other

expensive water-cooled equipment, which

are objectionable on account of the high

cost of installation and operation. When
the furnace equipment is small and com-
pressed air is available, high pressures

may be employed to avoid the installa-

^ tion of new blowing equipment; but as a
'' general rule, in a new installation involv-

ing machinery to deliver air, the higher

pressures are unnecessary.

In many cases wlien the design of the

furnace permits, air at 4 or 5 oz. less per

square inch may be employed to main-

tain clear fires without smoke or car-

bon deposit; in others, the design of the

furnace makes it necessary to employ
higher pressures in order to secure suf-

ficient atomization of the fuel. When
the very low air pressures are employed
there is practically no atomizing effect

—

the air acting merely to support com-

bustion and assist in the delivery of oil

to the combustion chamber—tVie gasifi-

cation being almost entirely brought

about by heat and the action of the gases

Withir. the furnace.

Proper Air or Steam Pressure

The proper air or steam pressure to

employ is invariably determined by local

plant conditions and furnace design.

Each case must be dealt v/ith on its own
merits. The purpose should be to adapt

the existing air or steam equipment to

the furnaces whenever possible so '.hat

the question in each case becomes one of

dftiivcrir.g healed product at the lowest

cost of instfillation and operation, all

things considered.

High oil pressures are frequently em-
ployed for mechanical atomization of the

oil without the use of air to assist in the

atomizing process. This practice is com-
mon on marine and other large boilers

fox steam generation, and has many ad-
\antages in cases where the consumption
per burner is relatively high, when the
oil is of low gravity, and when the re-

quirements for raising steam do not de-
mand the refinement and control that is

necessary for modern heat-treatment
processes. The advantages of mechani-
cal atomization in such cases do not hold
good in the average heat-treatment
plan;, wiieie, with properly designed fur-

naces, it is possible to secure the de-

sired results without the mechani-
cal equipment and high pressures neces-
sary in boiler work. In average heating
liractice the actual pressure is not so im-
portant r.s the uniformity of flow be-

cause there is a material reduction in

pressure at the needle valve of the

burner, so that the pressure of the oil

as it enters the furnace is invariably

less than the pressure on the line. A
slight variation in oil pres.sure will re-

act more readily on furnaces where the
consumption is relatively small than on
steam boilers where the pressure on the

steam line is generally controlled by a
regulating valve.

The combustion of oil is based upon
' ihe same principles as those governing
the operation of an ordinary coal or gas
stove, gas or oil lamp. It is essential

that provision be made to regulate the

supply of air in proportion to the amount
of fuel required to make the proper heat.

If this is not done, improper combustion
is likely to result, due either to insuffi-

cient air for the amount of fuel injected

into the furnace or an excess of air be-

yond that necessary to complete com-
bustion. It may react in a watte of fuel

due to the necessity of injecting more
fuel than is necessary for the heating
operation in order to balance the excess

air drawn into the furnace. This is what
generally happens without proper con-

trol of all cir entering the furnace. As
the supply of fuel varies from the time
of starting until the furnace is up to

heat, it naturally follows that means
should be employed to effect a corre-

sponding variation in air supply. The
burning of oil or any other fuel without
provision to regulate every cubic foot

of air supplied to the furnace, whether
it is under pressure of not, results either

in a waste of fuel or in a waste of ma-
terial through inability to maintain pro-

per heating conditions in the chamber.

Pesign and Operation

The desigr. and operation of the fur-

nace, and not the burner, whether the

burner be for oil or gas, determine the

ntture of the combustion, the manner in

which heat is applied to the heating
chamber, the amount of fuel required to

boat the material, and the uniformity of

temperature throughout the mass to be
heated. No type of burner or method of

preparing or delivering fuel to a furnace

will rei;nd\ improper furnace design.

The ordinary oi! burner bears about
the same relationship to the operation of

a furnace that the spraying valve of a
carburetter does to the operation of an

automobile. It is just as useless to ex-
pect good service from a poorly designed
or worn-out automobile through the at-

t.iehment of a good carburetter as it is

to cxpt^ct perfect heating after attach-
ing a good oil burner to a furnace which
is not in condition to properly heat ma-
terial after the heat is generated.

With the automobile, fuel is but one
factor in transportation, and for the
same reason it is with the furnace but
one factor in the production and cost
of uniformly heated product. In either
case it is the proper combination of all
the factors involved that produces the
result. Generally speaking, a difference
in fuel consumption reflects a difference
in the consitruction or operation of the
furnace. Often, however, it is attributed
illogically to the burner which performs
no other function than that of injecting
the supply of fuel and air, the propor-
tions of which are under control of the
operator and the effective use of which
is determined almost entirely by the fur-
nace design.

Good combustion is not necessarily an
imlication of fuel economy in the opera-
tion of a furnace. It may be possible
to show good combustion through analy-
sis of flue gases and at the same time
waste fuel in a poorly designed furnace
through improper location and size of
vents, discharge of gases at unneces-
sarily high temperatures, excessive ra-
diation through light walls or bottom,
lack of control of the gases leaving the
furnace, or difficulty of properly apply-
ing the heat to the material in the
chamber, regardless of how good the
combustion may be. It is possible to
show good combustion in a furnace lack-
ing provision to control the supply of
air by delivering sufficient fuel to
balance the air actually supplied. A
good fuel gas analysis from such opera-
tion is surely not an indication of fuel
economy. It is possible to maintain re-
latively good combustion, with fuel
economy, in a furnace that would be well
designed from the standpoint of utiliz-

ing the heat and yet very poorly designed
from the standpoint of properly applying
that heat to useful work. This is equiv-
alent to maintaining good combustion
in a good engine, the power of which is

not applied properly to the driving
wheels of an automobile. Unless there is

proper heating of material or good re-
sults in the form of transportation, fuel
economy in furnaces cr automobiles is

of little value, and unless there is proper
design and operation of the furnace or
automobile, oil burners or carburetters
cannot in themselves produce the results
sought for.

There is nn one system of burning oil.

Practically all the methods employed are
substantially alike and the governed by
the same principles, which are r.ot chang-
ed by variation in mechanical detail. The
fundamental factors are the delivery of
oil at a uniform pressure, with proper
provision to insure oil i'ree from water
and foreign matter, absolute control of
all the fuel and air entering the furnace,

(Cf^ntinued on page 441)
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The Use of Chain Drives on Grooved Drums
This Article From "Practical Engineer" Emphasizes the Import-
ance of Studying Lead of Chain Before Going Ahead With Layout
of Drive, in Order to Minimize the Wear on the Chain and Drum

THE lead of a chain or rope from a

grooved winding drum is a mat-

ter which, in the opinion of the

author, is seldom given the full atten-

tion and consideration that it should

have with the inevitable result that

when haulage takes place much more

wear and tear occurs on the cham, drum,

and fair-lead than would actually be the

case if greater thought had been given

to the original lay-out of the arrange-

ment. While admitting that site condi-

tions or requirements do not always

lend themselves to the ideal scheme, as

referred to later, nevertheless a better

compromise between theory and prac-

tice could have been applied to innumer-

able saving in wear and tear and consid-

erable saving in wear and tear effected,

with its consequent increase in life of

the various parts directly affected.

Before dealing with the different chain

leads, it may be advisable to briefly re-

fer to certain features in regard to the

drum itself, and also the chain. The dia-

meter of the drum has much to do with

the useful life of the chain, and, al-

though there appears to be no predeter-

mined or recognized ratio between the

two—as there is in deciding the mini-

mum diameter over which a steel rope

should work—still it should be kept as

large as circumstances will permit.

If too small a diameter drum is introduc-

ed with heavy loads, the links will be

subjected to considerable distortion in

their attempt to adjust themselves to the

surface of the drum barrel.

Fig. 1 shows in a slightly exaggerated

sense the tendency of the horizontal links

to bend when stressed in working. Theor-

eticelly this condition will always oc-

cur, no matter how large the diameter

of the drum or sheave, but the possibil-

ity of fracture in the link through this

cause will practically disappear if rea-

sonable sized drums and short-link chain

are used in conjunction with heavy loads.

Again, the length of the drum may
have something to do in settling its dia-

meter, as the whole should be so design-

ed that any possibility of the chain coil-

ing up on itself is obviated. A long bar-

rel is objectionable, as will be observed
later ; this, however, should not be cut

fo fine that no latitude is provided for
an additional coil or two—this should
always be allowed for, even though the
need appears unlikely to arise when the
machine is in use. Two or three "dead"
turns are frequentlv provided for at the
fixed end of the chain; these, as the
name implies, n^ver pay off, their duty
being to relieve the stress on the anchor-
age and prevent any irregularity at the
beginning of the haul. The "live" coils

By G. H. Roberts

are those whose total length are equiva-
lent to the possible travel of the load.

The length of the drum is therefore made
up of three distinct parts, as indicated
on Fig. 8. With regard to the grooving,
care must be taken that the running
clearances are no more than actually re-

quired; if the channel is made too wide,
an insufficient seating is obtained for the
links, and they are likely to bind in the
groove, as shown in Fig. 2. There is

always a tendency for a chain to do this,

due to the twisting effect which occurs
when winding begins. Cast grooved
wheels are the greatest defaulters in

this respect. In Fig. 3 are indicated

four of the most common chain lead ar-

rangements, where a fair-lead wheel is

introduced to deflect the chain in the de-

sired direction. These are enumerated
as follows :

—

(A) Horizontal lead with pull down-
wards.

(B) Inclined lead with horizontal pull.

(C) Inclined lead, chain deflected

upwards.
(D) Inclined lead with downward pulJ.

There are, of course, other arrange-
ments, but the foregoing will be suffi-

cient for the purpose of this* article.

With diagram A it will be found that

in numerous cases the relative positions

£'f
^<r/ /fc /'//i-^ ^/>^/e. /^ •^'5^ ^'^o^f -)2W/«

CM/i.
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i

in plan of drum and lead wheel will eith-

er be as Figs. 4 and 5. What is the ef-

fect on the chain and grooving ? In Fig.

4 the fair-lead has been placed practical-

ly central with the total length of bar-

rel, winding being in the direction indi-

cated by the arrow head. Assuming
that, say, three "dead" turns have been
allowed, then at the beginning of the

haul the chain follows the line a b, and
at the end of the full travel will be as

a c. These, as will be readiiy seen, do
not represent the true lines of force,

these latter geing respectively a d and
a e, and to which the chain is continual-

ly trying to align itself, but prevented
from doing so by the grooving in the

drum. The detrimental effect of this is

at once apparent, the resultant pressure
increasing as the chain works its way
along the drum, as will be observed on
reference to the diagram in question.

As a result, excessive friction and wear
to the groove sides and the links is con-

stantly taking place, and the heavier the
load the greater will be the adverse con-

ditions under which the machine will

have to work. In Fig. 5 an improve-
ment is made. Here the lead wheel oc-

cupies a position central with the total

travel of the chain along the drum.
This reduces the breaking-back angle o,

and consequently lessens the wear and
tear on chain and grooving. Scheme 6

represents the best practical solution

with a fixed lead sheave, i.e., a sheave
limits of chain travel along the barrel

having been settled, the distance between
is halved and a line produced parallel to

the helix line of the pitch angle, as a d,

point a being the first point of contact
with the guide sheave. If points a, b,

and c are now triangulated, it will be
observed that the breaking-back angle
at start and finish is considerably reduc-
ed, while at mid-travel a perfectly true

lead is obtained. Tho working conditions

on drum and sheave are tiierefore very
much improved by this arrangement.
Where the fair-lead can have freedom
to slide along its spindle, and the lead is

clso free to adapt itself to varying hori-

zontal positions, then a very satisfactory

arrangement is arrived at, and one which
can be further improved if the spindle

of the sheave is moved round until it is

at right angles to the chain lead, as in-

dicated. This considerably reduces the
running friction between sheave and
spindle, the only wear now occurring
being due to the sliding action along the
shaft. If such an arrangement of guide
sheave is applied to the former examples,
it will undoubtedly help matters, but
never entirely eliminate the breaking-
back of the chain as it winds on or oflf

the drum. The three diagrams just de-

scribed are drawn to the same scale, so

that they indicate proportionately the
different conditions, the pitcTl angles be-

ing increased for the sake of compara-
tive clearness.

Fig. 7 illustrates the practical appli-

cation of Scheme 6, wherein the winding
drum is shown moved round until the
lead wheel spindle is parallel with the
outside datum.

For various reasons it is not always
practically convenient to apply the last
scheme on the skew, as indicated, be-
cause, as a general rule, the lengthwise
centre line of the machine must be at
right angles to the loading face, taking
an ordinary runway cat-head hoist as a
case in point. In order to meet such re-

quirements and still maintain arrange-
ment No. 6, it is adjusted until the centre
line a d is in the desired position, the
angle through which it is moved being,
of course, equal to the pitch angle, as
shown in Fig. 7. The drum now occu-
pies the angular position, but this, in the
majority of cases, will not be found a
practical objection

;
generally the other

parts of the gear and supports can read-
ily be arranged to meet this particular
feature.

Considering now the three remaining
leads B, C, and D, it will be noted that
the scheme shown. Fig. 6, still retains
superiority over the other two, although
with an inclined or vertical lead to

sheave; skewing the drum on its base
a small amount does not help matters
much, but if it is turned round until the
axes of drum and sheave are at right
angles to each other, then the conditions
illustrated in Fig. 6 with fixed sheave
are obtained, with the added advantage
that no breaking back on the sheave
groove occurs. This relative arrange-
ment of drum and wheel, as will be con-
ceived, is equally applicable whether the
chain is led upwards or horizontal or has
a downward pull. With parallel axes
there will always be a certain amount
of breaking back on the fair-lead sheave;
this is unavoidable. But with a fairly

long lead between drum and sheave this

does not amount to much, and is to all

intents and purposes practically the
same in all the cases referred to. The
fixed sheave could, of course, be inclined

to suit the central lead, if so desired,

but no real practical purpose is served
in doing so unless the chain has to fol-

low such paths as indicated by the chain-

dot line in Fig. 8, and then circumstances
must decide if such a modification is

necessary.

Tol- often conventional methods are
blindly followed, with the result that
Schemes 3 and 4 are continually per-

petrated ; the introduction of arrange-
ment 5 may disturb previous routine,

but it is a good thing to create a pre-

cedent sometimes that has distinct ad-

vantages.

The Randfontein Central Mine, Trans-
vaal, is going to install what, it is claim-

ed, will be the largest electric winders
in the world. They are to be capable of

raising net loads of five tons each from
a depth of 5,000 feet at 4,000 feet per
minute. The Crown Mines winders, which
have hitherto held the record, can raise

eight tons net some 3,500 feet at the

same speed. An American firm is likely,

according to the "South African Mining
and Engineering Journal," to be success-

ful in tendering for the electrical part

and a British firm for the mechanical
part.

OIL BURNERS, THEIR FUNCTIONS
Continued from Page 439

regulation of the air in proportion to the
fuel required, control of the gases within
the furnace, the application of the heat
generated to a design of furnace that
will permit of a uniform distribution of
heat not merely in the furnace when
empty, but to the material in the fur-
nace whei: it is loaded to normal work-
ing capacity. There is nothing in the
nature of the fuel or of any appliance
employed to burn it that will make up
for the lack of these essentials, which
form the basis of all heating operations
regardless of the fuel or method of burn-
ing it.

A vast supply of sodium sulphate

—

Glauber's salt—is represented by the de-

posits of some of the lakes in Siberia.

Lake Marmyshansk alone contains about
2,600,000 tons, and altogether there must
be over 7,000,000 in the various lakes.

There is a proposal on foot to insti^

tute an aerial service for the transpor-

tation of passengers and merchandise be-

tween the Ujiited States of America and
the Island of Jamaica, via Havana and
Santiago in Cuba. An aviation station

will be constructed at Miami or at Key
West, in Florida. The service virill, it is

anticipated, most probably be started be-

fore the summer.

The Australian grass tree, locally

known as the "blackboy," say the "En-
gineer," grows to a normal size of from
7 feet to 10 feet. The tree contains gum
in large quantities, and amongst other
by-prodlucts extracted under treatment
are tars, free from harmful acids, tar-

paulin dressings, rope and sanitary tars,

lacquers—^such as Japan black—steam
refrigerating pipe lagging, paint for
ironwork that requires stoving at high
temperatures, stains and paints, phenol,
benzol and alcohols coke, potash, and
pyrogeneous acid. Although until recent-
ly no attempt has been made to utilize

this tree commercially, a company has
now been formed to extract and market
its by-products.

The iron mines of Bell Island, New-
foundland, are among the most remark-
able in the world, says "The United Em-
pire. There are two areas, both rich in

iron ore, one of which has an annual
output of 700,000 tons, and is credited

with a supply which would be sufficient

to last at this rate for nearly 250 years;
while the other, with an annual output
of COO.OOO tons, is believed to contain
enough ore to last for about 3,300 years.
Newfoundland may, . therefore, be re-

garded as having an almost inexhaust-
ible supply of iron. The mines are con-
veniently situated near the coast, where
ships of 7,000 tons can be loaded in six

or seven hours. The iron is then sent to

Nova Scotia for smelting and refinng
processes.
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WELDING
AND CUTTING

'^^L:r.'

Lessons on the A.B.C. of Good Welding

This is the Third Lesson by an Authority on

the Subject — The Remainder of the Series

Will Follow

By W. B. Perdue*

IN
thp training: of welders, my policy

has always been, "Let them master

some of the difficult problems first."

This tends to discourage those who lack

the initiative necessary to carry the work
to success, while those who have the

broader vision are encouraged by the

fact that such welds as they are able to

make excel in appeai'ance and efficiency

those made by the average journeyman.
Consequently the student is never per-

mitted to waste time in fusing together

the edges of thin steel plates without

the addition of filler rod. The operator

who learns to weld properly can do this

without instruction. He must, sooner or

later, learn to weld with rod—the sooner

the better.

Having acquired sufficient proficiency

•'n the manipulation of the rod and torch

to enable him to execute a neat "ripple"

24 inches lonf on the surface of a steel

plate, the student should begin practise

in welding together thin plates six or

eight inches in length. The muscular
practice necessary to acquire proper and
symmetrical movement of the torch must
be continued. How long? For several

weeks—at least until any movement of
the left hand or any diversion of thought
does not affect the regular swing of the

torch.

to begin practice. The edges of the bevel
are fused together at the right; then ma-
terial added by plunging the filler rod
into the melted pool thus formed and
vigorously .<=tirring it about; the com-
pleted weld being a series of extremely
thin layers of metal tlioioughly fused to-

gether.

Note particularly the capillary curve
at the bottom of Fig. 7, caused by the
flowing together of the melted metal
from the sides of the bevel. A common
fault is to allow the flame to get behind
the melted metal, instead of keeping it

ahead of the sloping fill in the position
indicated by Figs. 2 and 3.

Failure to keep the flame on, the
sloping side of the fill prevents proper
fusion of the edges and results in the
melted metal from the rod being blown
over them and adhering thereto with-
out forming a proper bond. When this

happens the weld will be defective. .

There is a very simple reason why this
happens with the beginner. In starting
a new fill he does not bring the flame
far enough to the right. When he no-
tices that there is a gap that is too low
he promptly carries his torch further to
the right. Instead of producing the de-
sired result, this melts down the fill

previously formed, and, instead of mov-

FIG. 7.

ing the flame rapidly to the left and
getting ahead of the melted metal to
blow it back, he keeps trying to add
rod in the flat hole which keeps con-
tinually growing larger. As soon as he
learns to keep his flame to the left of
the melted pool the metal will automati-
cally pile up in proper form.
When welding has commenced it

should be carried on continuously. Even
in the thickest sections of metal it is

necessary to execute the successive fills

with sufficient rapidity to hold the whole
mass at a bright white heat. In practice
the experienced operator performs these
motions in such rapid succession that
they can not be noticed by the observer.
In most cases the operator himself is

not aware that a successive series of
fills are being made, and is therefore un-
able to properly describe the process to
the uninitiated.

Checking Up Results

There is no good reason for lack of
penetration. As soon as a weld is fairly
started the reverse side should be ex-
amined. If proper penetration has not
been secured the weld should be broken,
the edges rebeveled, and a new trial

made. The beginner should inspect his
practice pieces at least every inch until

he secures proper penetration without
difficulty.

As soon as two parts are welded to-

gether with apparent good penetration
they should be broken apart by gripping
them in a vice at the line of welding and
hammering against the upper plate on
the same side as the reverse side of the
weld.

If all those who have out their shingles
as "Professional Expert Welders" would
but condescend to make such tests occa-

sionally, and to profit thereby, all com-
plaints about the oxy-acetylene process
would cease to be heard.

The selection of tips of the proper
size deserves more attention than is

generally given thereto. The average

The accompanying illustrations are in-
tenlcd to assist the beginner in master-
ing two very important points, viz.: Pene-
tration and contraction.

Method for Practice

Having prepared and set up the pieces
in accordance with the suggestions given
in the illustrations, the operator is ready

•Direetor Weldinc Department. Healds Knuineer-
Init School. San Pranciico, Cal.. also manufacturer
of Perfeftype acetylene generators, torches, and
regulators. VARIOUS EXAMPLES OF SHRINKAGE OF CONTRACTION IN WELDS.
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welder either fails to get the metal in

the vicinity of the weld hot enough to

properly fuse together, or attempts to

use a tip so large that he can not "stay

on the job," and burns or oxidizes the

metal in and near the weld.

The incandescent white cone should be

brought very close to the metal in the

weld. In welding steel the extremity of

the cone is brought into direct contact

with the metal and produces melting.

This is because the melting point of this

metal is very high. In welding cast iron

"the point of the flame is held extremely

close but not iH contact with the metal.

The flame is also held quite close to

aluminum, but at a greater distance for

welds in copper, brass, and bronzes.

Methods of handling these metals will be

more fully explained later.

Burning the Metal

At this point it seems necessary to ex-

plain that "burning" the metal is not the

effect of heat, but that the burning of

any substance is caused by the chemical

combination of itself and oxygen. Steel

is often "honeycombed" by the burning

out of a portion of its carbon content

by the action of oxygen. Certain

operators are able to execute a fairly

good weld in those steels in which the

percentage of carbon is quite low, but

have little or no success with medium
or high-carbon steels.

"Burning," as applied to steel, means
the chemical combination with oxygen
of the iron, or some of the elements

with which the iron is alloyed. It may
be caused by:

1. The use of a torch which supplies

an excess of oxygen to the flame.

2. Improper manipulation of the torch,

which does not protect the vicinity of

the weld from attack by the oxygen of

the air.

3. Improper distribution of heat in

the parts to be welded, whereby violent

reactions are set up in the zones between
the heated and the cold areas.

The ability to exercise better control

over the last mentioned items is but
another instance of the superiority of

the acetylene over other methods of

welding.

From the foregoing it follows:

1. That the weld should be executed

without any appreciable change in the

composition of the parts welded.

2. That the filler rod should be of

similar analysis to the parts welded, or

sufficiently so to avoid the blending of

metals, the physical properties of which
may set up internal strains within the

weld.

3. That the torch which does not stir

the gases into perfect and uniform mix-
tures can not produce a sound weld.

The ordinary torch drives an excess
of oxygen through the welding flame.

This, in turn, drives before it a portion
of partially-burned acetylene in the
form of carbon. To partially absorb this

carbon many welders use "Norway" or

"Swedish" wrought iron wire, which con-
tains very little carbon. In this manner
it may be possible to produce a "sound*'

weld and at the same time "kill" the

metal on either side.

In the selection of filler rod American
products of known chemical analysis and
the use of low carbon steel rods free

from impurities of phosphorus and sul-

phur for welding steel products will

be found most satisfactory. The welder

who thoroughly familiarized himself

with the methods of regulating and

testing the flame, given in the

previous chapter, will be able to note

any minute change that may be effected

by the refrigeration of the gases in pass-

ing through the regulators.) This, with

proper manipulation of rod and torch

and the selection of proper equipment,

will insure the production of welds of

maximum quality. It is a matter of

common occurrence for a student, soon

after taking up the trade, to produce

welds in alloy steels which, after proper-

heat treatment, will withstand a tensile

pull of from 60,000 to 150,000 pounds.

It is needless to state that these results

can not even be approached by the use of

any form of iron wire, or by any other

known process of welding.

Contraction or Shrinkage

All metals are affected by heat. Its

action produces an increase in volume;

that is, a piece of metal when heated has

gree.ter length, breadth and thickness.

Experiments have proved that most
metals continue to expand until they

reach the plastic state, just before they

reach the melting point. In cooling they

contract, or decrease in volume, until at

normal temperature they assume a nor-

mal size.

Any attempt to prevent this action on

a welding job would be futile. If clamps

strong enough could be secured the dis-

tortion of the part welded would result,

and some trouble would arise from its

use. Many welding jobs are of com-
plicated and irregular pattern, the var-

ious parts of same varying in thickness,

therefore some study must be made of

the effects of 'contraction and expansion,

which will be more fully dealt with later.

Setting up a weld in such manner as to

secure proper alignment of parts should

become a matter of pride. The welder is

not a mere machine—he is an individual

whose success depends upon the develop-

ment of his own ingenuity.

If, while making the weld, he ignores

the fact that contraction must result

from its cooling, one of three things will

occur:

1. The work will break in the weld or

at some point affected by the shrinkage

of the metal in the weld.

2. The work, if it does not break, will

be distorted and the alignment of its

parts destroyed.

3. The weld may not break and the

strength of other parts may prevent

visible distortion, but there will be an in-

ternal strain, which will weaken it and

may cause it to break after it has been

placed in service. This is most disap-

pointing, and in many cases expensive,

since all labor of dismantling and re-

placing is, in such cases, unnecessarily

performed.

Various results of contraction, due to

the cooling of the metal in the weld,

should be carefully studied, the process

reasoned out and proper means thought

out for the prevention of such unplea-

sant results.

Practice on thin pieces, not over a foot

long should be continued until the profi-

ciency of the operator enables him to

reduce the angle of separation to one-

fourth inch or less per foot. The ability

to execute a weld in such a manner that

the angle of separation is reduced to a
minimum is an accomplishment well

worth cultivating.

AUTOGENOUS WELDING RULES
The following rules have been adopt-

ed by the Committee on Standards for
the purpose of preventing the use of au-
togenous welding for purposes for which
it is not well adapted. These have been
sent to the regional directors with in-

structions to direct all roads to observe
the rules in the construction or repair
of locomotive boilers, so that any fail-

ures which may have been caused or con-
tributed to by unrestricted or improper
use of autogenous welding may be pre-

lented.

The Committee of Standards, after
carefully investigating the use of auto-
genous welding in connection with the
construction and repair of locomotive
boilers and fire boxes, has in the interest

of safety and efficiency adopted the fol-

lowing rules:

1. Autogenous welding will not be per-

mitted on any part of a locomotive boiler

that is wholly in tension under working
conditions; this is to include arch or
vater bar tubes.

2. Staybolts or crown stay heads must
not be built up or welded to the sheet.

3. Holes larger than 1% inches in dia-

meter when entirely closed by' auto-

genous welding must have the welding
properly stayed.

4. In new construction, welded seams
in crown sheets will not be used where
full-size sheets are obtainable. This is

not intended to prevent welding the
Clown sheet to other fire box sheets.

Side sheet seams shall not bo less than
12 inches below the highest point of the

. crown.
5. Only operators known to be com.-

netent will be assigned to fire box weld-
ing.

6. Where autogenous welding is done
the parts to be welded must be thorough-
ly cleaned and kept clean during the pro-

gress of the work.
7. When repairing fire boxes, a num-

ber of small adjacent patches will not

be applied, but the defective part of the

sheet v/ill he cut out and repaired with
one patch.

S. The autogenous welding of defective

main air reservoirs is not pei-mittod.

9. Welding rods must conform to the

specifications issued by the Inspection
and Test Section of the United States
Railroad Administration for the various
kindr nt work for which they are pre-
scribed, which specifications will be is-

sued later.
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DEVELOPMENTS IN
SHOP EQUIPMENT

HIGH POWER RADIAL DRILL
Joseph T. Ryerson & Sons have placed

on the market what is known as their

Ryersor-Conradfon High Power Plain

Radial Drilling Machine. This machine
'

is equipped with twin motor drive and
differs materially from the usual design.

Drilling, tapping, boring and reaming
can be performed with equal efficiency.

The machine has only four shafts and
sixteen gears, without sacrificing the

range of work possible to be performed.
The spindle and driving shafts are all

contained in a single cast box of rigid

construction. Only spur gears are

employed, eliminating bevel gears and
the consequent trouble of keeping them
aligned.

The head mounted upon S. K. F. ball

bearings, travels on the top surface of

the arm and is held in place by a plate

which is guided by parallel V's on the*
under side of the arm. This plate serves

various purposes, chief of which is to

keep the head in perfect alignment with
the arm. These features eliminate all

torsional strains on the arm as well as
overcoming the difficulty of keeping the
spindle properly aligned when the usual
side mounting is employed. Cross tra-
verse of the head is carried on ball bear-
ing rollers provided with eccentric shafts
which permit adjustment for wear.
Spindle Drive.—A reversible motor is

mounted on the head and directly con-
nected to the drive shaft by means of a
self.-aligning, internally splined coupling.
This drive shaft carries a pinion and
gear, the pinion being cut integral with
the shaft and both run in mesh at all

times with clutch gears of the conical
friction type. The friction cones are
mounted on a spacing rod and a move-
ment, up or down, from the neutral posi-
tion engages the high or low speed
clutch gear. Four other gears are keyed
to this clutch shaft and drive the
spindle sleeve over change, gears on an
auxiliary shaft. The auxiliary shaft is

splined and the change gears are shifted
by two shifter yokes which, in turn, are
actuated by interlocking levers, making
it impossible to engage two sets of gears
at a time. Each end of the auxiliary
shaft carries a pinion, permanently in

mesh with bronze bushed gears on the
spindle sleeve. A jaw clutch engages
one or the other and affects the drive.
The spindle has two keyways cut its

entire length and is driven by two in-
serted keys in the sleeve. By shifting
the levers, all of which are on the head.

the operator engages the entire speeds.

Sixteen spindle speeds, ranging from
9 to 310 R.P.M. in practical geometrical

progression, are obtained in this man-
ner.

For tapping, the motor is reversed,

which is instantaneous and entirely elim-

inates all fchock in the trrinsmission. All

gears are cut from tolid alloy steel forg-

ings and heat treated. The head is

completely enclosed and all gears run in

oil, a gauge indicating the level to the

operator. All shafts run in S.K.F. ball

bearings, which results in a low power
consumption.

Feed.—Two serie.s of 8 feeds each,

ranging from .005 in. to .078 in. and from
023 in. to .370 in. per revolution in prac-

tical geometrical progression are pro-

vided. Feed changes are secured by a

cone of gears in connection with a dive

key controlled by a feed indicating dial

and .tIko by engaging in upper or lower
position a clutch controlled by a lever

on the hand wheel.
All feeds are disengaged instantly

by a friction clutch on the hand wheel
shaft, which is actuated by a lever con-
veniently located on the head. By the
use of an automatic or adjustable stop,

feeds are disengaged when the desired

depth is reached.

For raising and lowering of the arm
an independent motor of the elevator
type is mounted on top of the column.
A pinion is keyed directly to the arm-
ature shaft and drives a reducing gear
on the elevating screw, the thrust of

which is taken up by a ball bearing. This
composes the entire elevating mechanism,
doing away with the shock of engaging
gears, which, in course of time, pro-

duces a noisy machine. Limit switches
are provided and consist of standard

GENERAL APPEARANCE OF THE DRILL.
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units. These are equipped with a bracket
carrying a roller which opens the cir-

cuit when struck by the sleeve of the

arm.
The design of arm is of box section

type, heavily reinforced and capable of

reducing to a minimum all sagging or

springing when high speeds and feeds

are employed. The arm revolves on
ball bearings and is carried by a sleeve

of exceptional length, to which the ele-

vating nut is attached. Means are pro-

vided to clamp the arm securely to the

column, with equal pressure at the top

and bottom simultaneously. Pneumatic
clamping device can be furnished if de-

sired. The centre of the spindle is

arranged to travel on a radial line, pass-

ing through the centre of the column.

The column is a hollow cast iron cylin-

der of more than usual dimensions, firm-

ly bolted to the base. An internal web
is cast in the column in the line of

strain, greatly increasing the rigidity.

The base is practically of box section,

stiffened by traverse and longitudinal

ribs which are of the inverted '"T" type

bearing on the foundation and support-

ing the base throughout its entire

length and width. Surrounding the base

is a deep flange which materially stiffens

it and serves as an oil retainer. The
main base has an extension which car-

ries a box table of generous proportions

with an accurately planed top and side

surface which are provided with large

"T" slots.

Machines are furnished with the ne-

cessary main driving and elevatine

motor, both of the reversing type. These

are operated by control apparatus con-

sisting of reversing contactors, auxiliary

units, two knife switches properly

mounted in a steel cabinet, and two
master control swit<;hes for any desired

standard current and voltage. In ad-

dition, an overload relay and under
voltage release for main driving motor
only is supplied. The former of these

two items is not part of the regular

equipment and is considered an extra.

AUTOMATIC DRILL GRINDER ..

The Bellevue Industrial Furnace Co.,

Detroit, Michigan, have placed on the

market their line of Automatic Drill

Grinders. This style grinder was de-

signed and constructed with the idea

in mind to both economize on time and

material. They state their claims in the

following manner:
To our belief it is impossible for any-

one to repeatedly sharpen a drill to per-

fection by hand, no matter how good a

mechanic they may be. Very few people

have eyesight good enough to see the

proper point on a drill without the con-

tinuous use of the gauge, which also

takes a great deal of time.

The automatic drill grinder can be

easily operated by a boy or girl.

The grinder can be equipped with

carriages for left hand drills as well as

for right hand drills. A two, three,

four or more lip drill can be sharpened

on the machine. An index is provided

that sets the lips so that each lip is

ground perfectly, and a gauge for set-

ting drill in carriage insures that no more
stock is taken from drill than is neces-

sary. Lathe centres can also be ground

quickly and accurately.

Another interesting feature of the

machine is that it grinds on the circum-

ference of the wheel instead of on the

side. This results in greater wear and
longer life to the wheel. When the

wheel needs trueing a diamond or other

sharpening tool is placed in the chuck

and brought forward to the gauge, as

is a drill for grinding. The carriage is

then operated across the circumference

of the wheel by a cross feed and the

wheel is trued exactly and without

waste.

The machine is uriven by an electric

motor contained in the pedestal and is

equipped with two-step pulleys so that

two speeds are available. It can also

be driven from the line shaft.

Manufacturers are said to be turning

their attention seriously to air cooling

for the engines of small cars. Autocar
sees in the possibilities of air cooling a

chance for the British manufacturer to

get ahead of foreign rivals, for in no
country has more careful research work
been done and more progress made in

the design of air-cooled cylinders during
the war.

VIEW SHOWING MOTOR MOUNTED IN PEDESTAL. THE GRINDER EQUIPPED WITH ONLY ONE CARRIAGE.
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Market Developmenta ***

Do Mergers Increase Prices?

THE matter of the big steel-shipping merger, now com-

pleted, came up in the House at Ottawa this week, and

the question was put whether the Government intended tc

stop it.

"This new merger," said one member, "is capitalized at

nearlyl a billion, and is almost consummated. The question

is whether the Government should not take steps to stop

this huge merger, which will most likely result in an

increase in rates."

It would be interesting for this member of the Domin-

ion House, seeing that the Canadian merger is primarily a

steel concern, to look over the trend of prices of steel

on this continent.

He might be surprised to learn that Canadians—and

we depend largelyon United States for steel—have bought

at a much lower ^^rate from the United States Steel Cor-

poration than from any of the independents and smaller

mills.

The United States Steel Corporation adhered to the

regulated schedule of March 21, 1919, and is still very
close to it.

The independents, on the other hand, are selling steel

at a stiff advance over the March 21 schedule.

The U.S. Steel Corporation has been, and is yet, the

one agency that has stood in the path of a runaway steel

market.

There seems to be an opinion that the word "merger"
implies a gouging of the people. In the steel trade the
evidence does not bear this out.

There is right now a concrete example in the steel trade
of this continent. In fact it is so marked as to lead to the
belief that the Steel Corporation is too low or the independ-
ents and premium mills too high—and in this connection it

is well to remember that the Corporation is neither passing
up dividends nor going into liquidation.

New York Gets After The Gouger
C EVERAL meetings have been held at different points
'^ to protest against the prices of potatoes, sugar, etc.

These meetings afford a good chance for people to

state their case. Misery likes company, hence the ses-

sions are well attended.

Farmers sold lots of potatoes in the fall for $2 and

$2.50 per bag. That price represented the finished article.

All the necessary labor had been expended. The differ-

ence between that price and the present $7 and $8 per bag
represents the amount of gouging that has been going

on since. >

It is also a monument to the inability of the Govern-

ment officials to put a crimp in the profiteers.

This week three dealers in New York City were ar-

rested for profiteering. That is exactly what they call it.

They don't throw up a smoke screen and call it the

high price made necessary) by excessive production costs.

The first two arrested in New York were charged with

selling 5,000 pounds of sugar at 25"^ cents a pound, which
they were alleged to have secured for 14 cents. The third

sold at 22 cents and made 8 cents a pound. Bail is set at

$1,000 each.

The jail is a mighty good place for the gouger and the

financial glutton. Too bad that lenient officials admit that

bail applies in all such cases.

Chance To Start Right
THE Secretary of the Navy at Washington is offering

a lot of vessels for sale at bargain prices. That's

what he means, although the official document puts it that

they are "appraised low for immediate sale."

There seems to be a very good opportunity for some
of the malcontents to start a brand new war. They could

start out with buying a cruiser. There's a nice one offered

for $225,000. No guns go with it, but these can easily) be

secured.

Then there are patrol boats, yachts, tugs, etc., in fact,

everything except first-class battleships.

If you are not satisfied with present conditions, step

right up and buy a fleet.

Where Good Times Hinge
'"pHE stock market has been having several convulsions
-*• and near-convulsions during the past few days.

Shivers have gone up and down the financial spine of

speculators, and they have predicted blue ruin and bread
lines.

Fortunately the bread and butter of the country does

not depend on the scares and shivers of the stock market.
The coming and going of May 1st without an industrial

upheaval has more to do with our good or bad times than
all the shoutings and scares the stock market can boast.

An idea of the amount of money the people of New
York City are spending for amusement can be gleaned
from figures made public by William H. Edwards, Collector

of Internal Revenue, which show that the theatres of Man-
hattan collected $783,891.42 in war taxes during January
and $695,626.70 in February. The tax on all theatre

tickets is 10 per cent., so Mr. Edwards' figures indicate that

the income of Manhattan theatres during January was
$7,838,914.20 and the following month it totalled $6,956,-

267. The collector declared his office checks up all box
office receipts and that the auditors have not discovered
any attempt to cheat Uncle Sam.

In 1919 Ontario had fire losses of $9,500,000. These
were manufacturing places, 447 fires at a loss of $2,275,-

000; stores, 1,008 at $1,900,000; dwellings, 5,695 at $1,650,-

000, and farm barns, 748 at $1,100,000. Officials say that
fully half of these were from pure carelessness. We «re
certainly paying a fancy price for letting our ears grow
long.
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NORTON COMPANY OF CANADA
BEGIN OPERATING AT HAMILTON

BUILDING operations on the Norton

Company of Canada, situated at

Hamilton, have been completed,

and the management of the concern is

ready to ship orders to the Canadian

trade by May 15.

The plant has a complete equipment

for the manufacturer of grinding wheels

and the entire handling of the wheels

from the mixing to shipping will be done

at this new centre.

The main building is three stories high

with a single floor space 50 x 100 feet

and will be connected with a kiln build-

ing of two stories in back, the floor di-

mensions of which are 16 x 128 feet.

The entire plant has a modem construc-

tion built of Hamilton pressed bricks

with steel sashes throughout. It was

started on November 4, 1919.

A number of expert workmen and effic-

iency heads from the Worcester plant are

in charge of the several departments

under the direction of the manager, R.

C. Douglas. The personnel includes

Frank Ryan, head of Methods; A. J.

Mouncey, time-ke«per; Albert Jornson,

general foreman of Mixing, Abrasive

and Bond Supply; Oscar Wahlberg, head

of Shaving and Cutting; M. Anderson

and Carl Forsman, in charge of Kiln; J.

Hoglund, in charge of Balancing, Bush-

ing and Truing; William Landquist, in

charge of Grading, Inspection and Stock;

S. H. Healey, in charge of Packing, Ship-

ping and Traffic, and J. Jelicka, in

charge of Silicate and Plastic Depart-

ments. W. H. McNeilly from the electric

furnace plant, situated at Chippawa,

Ontario, will take full charge of the office

detail.

The Norton Company of Canada is a

separate corporation, and has been cap-

italized at $500,000.

MR. E. C. DOUGLAS
Manager Norton Co. of Canada, Hamilton, Ont.

NEW THINGS IN MACHINE TOOLS

The Rieker Instrument Company, of

Philadelphia, are placing on the market

a line of precision levels for general ma-

chine shop use. Accuracy is enhanced

by the spc;cial heat-treatment of the

cases, a feature that prevents warping.
* * *

A machine for the twisting of flat

iron bars, hot or cold, has recently been

constructed by; the Wallace Supplies

Manufacturing Company, of Chicago,

111. A special arrangement has been pro-

vided for offsetting the stock in such a

manner as to leave the vertical edge par-

allel with the flat side after the twist

has been made.
* * *

The Golburn Machine Tool Company,
of Franklin, Pa., are now equipping

their motor-driven heavy-duty drilling

machines with alternating current elec-

tric control. The use of this electric

control of the spindle has been in oper-

ation on these drills equipped with direct

current motors, but the development of

the control for use with alternating mo-
tors will increase the scope of these ma-
chines.

* * *

The 0. B. Herlth Manufacturing Com-
pany, of Hartford, Conn., are making ad-
justable parallel sets that are claimed to

be accurate to within 0.0001 of an inch.

A set of these parallels comprises five

adjustable blocks, ranging from 1-8 inch

to 1 1-8 inch maximum thickness. They

are primarily intended for the use of

tool-makers, and can be used in combina-

tion with precision blocks for jig and fix-

ture gage construction.
* * *

An improvement that provides means

for controlling the length of the arc on

electric arc welding apparatus, has been

developed by the Electric Arc Cutting

and Welding Company, of Newark, N.J.

In the change that has been effected the

control of the arc is in the hands of the

foreman. When once the length is set

it is not possible for the operator to al-

ter the same. Provision is also made
for the regulation of the voltage auto-

matically, so that the factor of safety

is a feature of its construction.

* * *

Goddard & Goddard Company, of De-

troit, Mich., are now making a special

inserted tooth milling cutter with the

blades of high speed steel and the bodies

of heat-treated alloy steel which has an

elastic limit of about 105,000 pounds.

The blades have multiple notches in the

rear, so that when worn, they can be

taken out and re-set, moving them lat-

terly from one notch to another, thus

providing long life. They are especially

adapted for work of ten inches diameter

and upwards.
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A machine designed by Spencer Brown

and manufactured by Franklin Products,

Inc., of Syracuse, N.Y., provided for

the mechanical rubbing down of flat

and curved surfaces in paint shops and

automobile plants. The machine has two

feet of kickers,_ operating in opposite

directions at each stroke, the power be-

ing supplied by compressed air. The
same materials as in hand rubbing are

used and the total weight of the device

is about 20 pounds.
* « *

The Black & Decker Manufacturing

Company, of Baltimore, are now making

two sizes of portable air compressors for

factory and garage use. The smaller of

the two. No. 46, has a capacity of 6 cu.

ft. per min., and an operating pressure

of 200 pounds per sq. inch. This ma-
chine is adapted primarily for the infla-

tion of tires direct, and will inflate a 44x

10-in. from flat to 140 pounds in 6 min-

utes. The other size, No. 412, is intend-

ed for the blowing out of motors and

machinery, paint spraying, sand blast-

ing, etc., and has a capacity of 12 cu. ft.

of free air per min., operating at a guar-

anteed pressure of 75 pounds.
* * *

An interesting design of punching and
bending machine has been placed on the

market by the Armstrong-Blum Manu-
facturing Company, of Chicago, 111. It

is of structural steel construction. The
legs are so mounted on the angle iron

base pieces that adjustment can be made
for any desired depth of throat or width
of sheet within the range of the machine.

The tool carrying bars, which hold the

punches and dies are 40 inches long, and
these tools may be placed anywhere
along the bars to suit the work being
done. Hand-operated eccentrics are

used for operating the punches and form-
ing dies. The machine has a capacity

of 3-8 inch holes in a 3-8 inch plate.

* * *

Additions to the machine tool lines

that the Alfred Herbert, Ltd. are placing

on the market are the Atkins slotting

machine, the Herbert hexagon turret

lathe, and the Gardner crank-pin turn-

ing machine. The slotting machine has

a capacity stroke of six inches and a

work diameter of 30 inches. The ram is

of the swivel type and the tool holder of

universal clapper design. The machine
has a net weight of 2,050 pounds. The
turret lathes are built in three sizes, the

largest taking work up to 3% inches in

diameter and 42 inches in length. Driv-

ing pulley runs on ball bearings and re-

quires no counter-shaft. All gears run in

oil and the bearings are lubricated au-

tomatically or by the continuous feed

system. The Gardner crank-pin machine
is designed for rapid and accurate ma-
chining of crank pins. Special chucking
facilities provides for the drive through
the rib next to the crank being turned,

the previous turned portion being sup-
ported within the hollow spindle, thus
preventing whip in the shaft. These
machines are made in three sizes, with
spindle bores of 16 inches, 22 inches, and
21 inches, . respectively. Operating re-

quirements call for 8, 14 and 20 horse-
power.
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MARKET
DEVELOPMENTS

Now Feeling the Pinch of a Starved Market
Canadian Plants Find It Harder to Keep Up the Output Because
Material is Uncertain—Prices for Sheets Are What Can be

Secured

THE passing of May 1st without a serious disturbance

in the metal working trades has been received with

some satisfaction by the trade in general. A year

ago developments were badly interfered with when the

strikes of molders, machinists, etc., took place.

Manufacturers in several lines are facing tfie serious

situation of not being able to get material enough to keep
their plants in operation. The absence of a few parts

holds back the finished article, and throws the whole sys-

tem of assembling or building out of joint.

Steel mills are not doing any better in the way of de-

livery. There are many influences working against them,
the last of which is the switchmen's strike, which has a
number of shipments tied up and practically lost.

One manufacturer from Nova Scotia arrived in Toronto
a day or so ago. He had been all through the warehouse
district on the way up here, and was going on to Chicago
to see what he could gather up in the way of black sheets.

He had to have them to keep his plant going. He got only

a few tons here, nothing in proportion to what he wanted.

One warehouse got an offer of several hundred tons of

black sheets in New York this week, the price there being
10.20. Brought here under present conditions it would
mean a resale price of over 13c. The size of this price,

which of course is a broker's, can be judged from the fact

that at the outbreak of the war black sheets were selling

it Pittsburgh mills around 2 cents per pound.

Machine tool dealers report a good inquiry in this dis-

trict, but are experiencing the old trouble of very poor
delivery. Some of the dealers who have just returned from
the States found that makers there are sold out for weeks
and months to come, and they received little encourage-
ment of getting the Canadian allotment advanced.

The scrap metal market is dull and stagnant. Reds
and yellows are not allowed to cross the border, and the

market is better here for iron and steel. The wanted
varieties, such as stove plate, heavy melting and cast iron,

are scarce and the volume coming in is very meagre.

MAY DAY BROUGHT HARDLY
ANY TROUBLE IN MONTREAL

Special to CANAI>IAN HACHINEBT.

\/fONTREAL, Que., May 3rd.—While
^^'- May-day brought forth its usual
demonstration from certain elements in

the industrial world, the celebration in

this district was not of a disturbing
character, and the day passed much
quieter than was expected, there being
considerably less interest displayed this

year than last. During the past month
there appeared to be a hidden influence

on the activity of business which, in

some quarters, was due to the possible
developments in labor circles at this par-
ticular period of the year. The general
quiet nature of the laboring classes
here has removed the pressure to some
extent and affairs have taken a turn
that promises well for the season's de-
velopments. The after results of the
American railroad troubles are now com-
ing to the fore, and while the strike is

virtually over, the effects are still appar-
ent on all sides. Delivery of material is

showing improvement but the inconven-
ience in this respect is still a retarding
factor. The abnormal conditions of the
past winter and the continual demand

for all classes of steel, despite the high
costs, has prevented the mills from keep-
ing pace with the requirements of the
trade. A feature of present activities is

the comparatively heavy buying in
America for export to Europe. This sit-

uation increases the difficulty of Cana-
dian buyers in getting supplies in from
the States. Dealers here are still handi-
capped in the matter of warehouse
stocks, as surplus material can usually
find a ready market, with buyers waiting
to take the overflow. While conditions
are expected to improve steadily from
now on, it is not likely that the present
month will be marked with any great
advantage to the consumer on this side
of the line. The recent announcement of
the organization of the British Empire
Steel Corporation is encouraging news
to Canadians, but this venture will pro-
vide no immediate cure for existing ail-

ments.

Normal Business in Machine Tools

There is little of exceptional interest
in the present movement of machine

tools. The business is quite normal with
"wide distribution on varied lines with no
pronounced activity in any particular di-

rection. American purchases are still

affected by the exchange rate, but this
factor is of less Influence now than dur-
ing the early part of the year. Delivery
is still uncertain and used machinery
maintains a prominent position in local

trading. Supplies continue to move free-
ly but difficulty is frequently experienced
in locating the materials and equipment
needed by the customer. Prices in all

eases are well maintained.

Scrap Remains Quiet

The movement of scrap just now is not
very bhisk, for the reason that many
lines in constant demand are very hard
to obtain, the consequences being a very
strong market with few heavy sales re-

corded. The requirements for machinery
scrap is still pressing and supplies of
this character will bring record prices at
the present time. It would seem that
every available atom of machinery scrap
has been gathered in and distributed to

the foundries, as only cuiTent accumula-
tion is now in evidence. The weekly
transactions show a fluctuating market
but prices on the average a«£ much the

same as last week, with non-ferrous, if

anything, a little easier.
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NOTHING BETTER
IN DELIVERIES YET

And Some Canadian F'irms Are Finding

It Serious Enough to Keep
Operating

ORONTO.—The fact that the first

of May has come and gone, and that

there has been very little trouble in this

district, has made a better feeling in all

circles touched by iron and steel and the

other metals. Of course it can do noth-

ii.g to make the supply of material any
better. That is still bad—away off.

Several of the principals who are re-

presented in Canada are looking for a

change in representation in this coun-

try. One dealer, according to his own
statement to CANADIAN MACHIN-
ERY, was approached and asked to take

over the handling of a certain line. He
replied that he did not think he could

give any better service than the firm that

already had the agency, as he happened
to know that one of their salesmen has

been pushing it steadily for some time,

but could get no encouragement from the

head office in the way of delivery. The
firm replied again urging that the change

be made. To bring things to a head

the dealer wired asking if they could give

prompt delivery of a number of ma-
chines. The reply came back that they

would be placed in their allotment

schedule, and one of the machines would
be sent as far ahead as as February 8th.

1921.

The firm that wants to get into the

market just now must be ready to give

something like service in the way of de-

livery. Otherwise it does not make much
difference who acts as their agents in

the Canadian territory. That, at least,

is the opinion of the agent who was ap-

proached to take over a line already

handled here.

The Steel Market
Some of the offices here are not book-

ing at all in steel lines. They are out

of the market in everything that it

means. Steel makers are finding it

harder, in this country, to keep operat-

ing, especially if they are depending on

United States for coal. The strike on

the railways has things badly tied up
for them. It is a serious matter where
the operation of a battery of by-product

coke ovens is concerned, as the closing

of them down would mean a very ser-

ious loss. Steel making plants have
been operating under heavy pressure for

some time, and the finishing departments
have been able in nearly all cases to

keep ahead of the blast furnaces.

It is a fact that there are no prices

for many of the lines that are stable In

the jobbing trade. The price is simply
what the material can be secured for. The
market has become so drilled out that

the man who holds is in a position to

name his price, knowing that he can get
it. Here are some of the things that one
hears in the warehousing trade this

week:
"We have an offer here now from a

jobber it) New York, who wants to know
if we are interested in black sheets at

POINTS IN WEEK'S
MARKETING NOTES

The passing of May 1 without any
serious labor disturbances in Canada
is regarded as a very favorable sign.

The switchmen's strike is playing

havoc with many deliveries that

have been expected in Canada and
which arc now long overdue.

Stove makers from the far-East-

ern part of Canada have been in To-
ronto during the week trying to

secure sheets. They have been
through all the warehouses from
here to the East, but succeeded in

securing very little.

The pcrap metal market in Can-
ada is dull. Reds and yellows are

not allowed across the border, and
the market at home is better than in

U.S. for scrap iron and steel, bnt
the supply is very limited.

Offices in Canada of American
steel mills are not booking business

as a general thing. They are sold

out too far ahead. Neither are they
making promises as to when they
will open their books.

Toronto machine tool dealers who
have returned from U.S. points re-

port that many of the big makers
are sold out for months to come, and
that the chances of Canadians get-

ting more of their allotments are not

very bright.

10.20 f.o.b that city. It would mean a

re-sale price of between 13 and 14 cents."

"We had a stove maker in here the

other day from Sackville, N.S. He had
been all through the East trying to get

some sheets to keep his plant in oper-

ation. He had secured little or nothing,

and was working through this way, and
finally on to Chicago. He got a little in

Toronto, but it was only a drop in the

bucket in comparison with what he want-
ed to keep him going."

Some of the firms throughout the coun-
try are in a bad way for want of ma-
terial. Some of them face cancellation

of orders because they cannot get the

material to turn out the business. One
jobber in Toronto got in a shipment of

boiler tubes the other day. There were
some three cars in the lot, and it was
supposed that there would be plenty for

some days. In the lot were 200 tubes
of one size. The first half hour they
were on the sidirig here, one manufact-
urer came in and wanted to know if

they would let him have 700 of this size.

So that's how long a stock lasts now.

The deliveries for material that has
been railed at the mills and allotted to

this district are very poor. The strike

has tangled many of the lines up to a

point where they do not know where

cars are. It may take some days before

this can be straightened out. When
things do get loosened up there may be

a deluge in some lines, but there is

hardly a danger of any of the users

getting any more than they want.

A Dull Scrap Market

Prices stay where they have been for

some time. Especially for the red and

yellow metals the market is dull and

slow. Shipments cannot be sent to

United States now, and anything that Is

sold has to be marketed in Canada or

shipped abroad.

There is no temptation to ship iron

or steel scrap to United States, under

the present conditions. The market in

Canada is stronger than in the States,

especially for the three leading classes,

stove plate, heavy melting steel and

cast scrap.

There is no disposition to buy any-

thing more than is necessary for pre-

sent needs.
.^

BIG STEEL MERGER
NOW COMPLETED

List of Companies Given Out, to Which
Others May Be Added at Later

Date

MONTREAL.—The new British Em-
pire Steel Corporation, the largest con-
solidation in the British Empire, and
second only to the United States Steel
Corporation, has now emerged from the
nebulous stage into that of definite ex-
istence, as an imperial organization.
Capitalized at $500,000,000, this Cana-
dian consolidation of steel, coal and
transportation company associating the
iron and coal deposits of the Atlantic
seaboard of the Dominion with the steel

making experience and financial re-
sources of Great Britain, is now an ac-
complished fact, according to Colonel W.
Grant Morden,

Authoritative details as to the terms
on which the three principal component
parts of the British Empire Steel Cor-
poration, Ltd., are to enter the new con-
solidation, subject to shareholders' ap-
proval, are as follows—Dominion Steel
Corporation $95, par value in 7 per cent,
non- cumulative preferred stock of the
new corporation, plus $40 in common
stock, to each holder of $100 of the se-

curity known marketwise as "Iron, com-
mon." Canada Steamship Lines, Ltd.,

$100 par value in 7 per cent, non-cum-
ulative preferred stock, plus $45 in com-
mon, and Nova Scotia Steel and Iron Co.,

Ltd., $90 par value in 7 per cent, non-
cumulative stock, plus $40 in common.

Details as to the terms upon which the
enterprises of lesser importance are in-

cluded are as yet unavailable, but will be
communicated to the shareholders of
each company within the next few days.

Companies Included

Included in the consolidation are the
following: Dominion Steel Corporation
and its subsidiaries; Nova Scotia Steel
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aiid Coal Ck>., Ltd., and its subsidiaries;

Canada Steamship Lines, Ltd., and its

subsidiaries; Canada Foundries and

Forgings, Ltd., and its subsidiaries;

Maritime Nail Co., and its subsidiaries;

Colljngrwood Shipbuilding Company, LtdJ^

Port Arthur Shipbuilding Company, Ltd.;

Halifax Shipyards, Ltd.; Davie Ship-
building and Repairing Company, Ltd.
To the above list may be added sev-

eral other enterprises, negotiations with
which are now in progress.

MORE THINGS TO INTERFERE
WITH THE STEEL DELIVERIES

PITTSBURGH, May 6.—Blast furn-

aces and mills are getting along de-

cidedly better than a week or two weeks

ago, as to both production and ship-

ments. The improvement is due not so

much to striking railway workmen go-

ing back to their jobs as it is due to the

employment of various expedients, par-

ticularly the movement of solid train-

loads of freight, and the help of an in-

creasing number of volunteers who are

helping to break the strike.

The Youngstown district was affected

the most by the rail strike, practically

«verything being closed for a time, but
now about one-half the blast furnaces in

the district are operating, and steel pro-

•duction is nearly if not quite one-half

•of normal. In the immediate Pitts-

burgh district production is but slightly

Curtailed, hardly by as much as 20 per

cent. Shipments are reduced by a much
larger percentage, but the steel at any
rate has been made and some time it

will go forward, probably to the em-
barrassment of some customers who will

get too much at one time. East of Pitts-

burgh the furnaces and mills are oper-

ating fairlyi well, while there is no trouble

in the south. In the Chicago district,

including Gary, operations are at 50 per

cent, or more of normal.

The trainload movement that has help-

ed so much has been chiefly of coal and
coke. Even single merchant blast furn-

aces have received coke by the trainload.

The blast furnaces operating are not all

running at capacity. One merchant fur-

nace interest, for instance, which has ten

furnaces scattered at various points is

operating all ten, but with slack blast, so

that the pig iron output is only about
75 per cent, of capacity. This procedure
is regarded as better than banking furn-

aces entirely at intervals.

The worst feature of the rail strike is

that nothing very definite, certainly

nothing veryt vigorous, is being done to

settle it. The wage commission at Wash-
ington, only set up after the strike

started, is at work but there are no de-

finite reports of its making progress.

Taking the iron and steel industry as

a whole, operations are curtailed by the

rail strike by not more than about 20
per cent., while shipments of finished

steel are curtailed by a larger amount.
Just before the rail strike the production
of finished rolled steel in the United
States was at the rate of fully 110,000
gross tons per working day, so that while
it is literally true that hundreds of

thousands of tons of finished steel are
piled in mill warehouses and yards and

Special to CANADIAN MACHINE3tY.

are loaded on cars which either remain
on mill sidings or have gone onlyi a few
miles to a convenient public siding, this

does not mean such a great deal after

all.

Consumption Curtailed
There is a great deal of curtailment

in operation of factories that consume
steel, arising from the rail strike. Of
all materials, coal seems to be the great-
est of the restrictive influences, but some
factories lack other materials and not a
few of course have run out of steel it-

self. It appears, however, that there

were more consumers having a 30 day?'
cuuyjy, or thereabouts, of steel than was
generally assumed. The automobile fac-

tories have long made it a rule to carry
30 to 60 days' stock of all their mater-
ials, but for several months past it has
been impossible to follow the rule in all

cases. Some stocks of steel, however,
had evidently been built up. There have
been various reports in the past week of

the rate at which the automobile factor-
ies in Detroit were running, the reports
bein of a 15 per cent, operation up to a
50 per cent, operation. There is much
motor trucking of the finer forms of steel

such as wire and strips, classes of steel

the lack of which may hold up the con-
sumption of much larger quantities of
other descriptions of steel that may be in

stock. Only a few pounds of strip steel,

for instance, are required per automo-
bile, and it is not remarkable that this

material is being trucked in five-ton

loads.

The Foundries

It is being pointed out that while the

THE MACHINE TOOL TRADE IS

LEARNING WHAT SELLING MEANS
Never make the mistake of thinking t?iat haberdashers and shoe mer-

chants are the only ones who study the likes and dislikes of the dear gen-

eral public. Far from it.

The footwear merchant who finds that a good line on which he can
make money will not sell at $7, immediately puts them up to $12 or $14
and clears the thing with a flourish.

The same thing happens in shirts. A bit of a garment that decorates
a man's carcass from the neck down to a few decimal points above the
shanks mayl go begging for an owner at $2, while at $5 men will scramble
to get inside of the thing, and manly bosoms will swell and heave in a $5
front that would have been flat as a well-flattened pancake in the same ar-

ticle at $2.

And so it is that the machine tool trade has caught the spirit of the

thing. Profiteers? No. sir. Students of human nature and all the foolish-

ness to which it is heir. That's all.

Well, that's simply by way of a preamble. Now for the facts. One
Toronto firm of machine tool dealers had a used machine that had been
taken from a good Ontario shop on a deal or something. It was overhauled
and a few new parts put in where wear had shown. The mechanics in the
shop where it was gone over were quite sure it would do a lot of work yet,

and so the thing was listed along with a good many other tools at a very
fair price. The dealer simply took the amount he had allowed, and added
a figure to cover the work put on it in his shop. The trade got the list with
this machine on it. But did they come around to lead it awayi to their

premises ? They did not.

The old tool simply sat on its haunches in the stock room while spiders

did fancy work on it, and the dealer wondered why under the sun he had
ever opened the kitchen door and let the cripple in.

Then he started to operate on the line of the shirts and the boots. All
of a sudden the old tool that had been with him long enough to answer to,

its first name, took on a new value. The dealer wouldn't tell just how many
per cents, he tacked on the price, but the supposition is that there were
quite a numerous quantity of 'em.

A new list goes to the dear trade, and the old tool is on at the new
price. Folks didn't want him at ten, so see if he'll be wooed and won at

twenty. Say, friend, it's a fact it went with a real bang. Three or four af-

ter it, and the man who got it pleased beylond measure, and congratulating
himself that he is a keen man and a real purchasing agent.

I
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average foundry! usually carries a good

stock of pig iron, the foundries lately

have been running into their higher-

priced contracts, at above $30 or perhaps

even above $35, and have been less will-

ing to stock the higher priced iron than

they were in the case of the cheaper iron.

Coke has been so scarce for months that

the average foundry has not been able

to accumulate much stock. Thus some
foundries are running out of pig iron,

while others are running out of coke.

In the past few days there is an im-

proved movement of foundry coke from
the Connellsville region, but only in cer-

tain directions, chiefly east and north.

There is fairly free movement from the

Connellsville region clear (through to

Buffalo via the Pennsylvania, while the

Baltimore & Ohio, in conjunction with

the Buffalo, Rochester & Pittsburgh, has

been running solid trainloads of furnace

coke through to Buffalo. As a result of

this the Buffalo furnaces are doing fairly

well in the matter of operation, much
better than the valley furnaces.

A fair estimate is that by this time the

consumption of foundry pig iron is being

curtailed by the rail strike more than

is the production, there having been a

gradual change in this respect, as furn-

aces began to operate better after feel-

ing the first effects of the strike, while

consumers have been running out of

stocks of pig iron or coke.

When GonneHsvdlle *oke shipmients

can be arranged at all, prices done are

substantially the same as in the open
market prevailing just before the strike,

$11 to $12 for furnace coke and $12 to

$13 for foundry coke, per net ton at

ovens.

Quiet Markets

The pig iron and steel markets are
quiet, practically stagnant, and while
the condition is usually ascribed to the

rail strike there is no doubt that other
influences are also at work. Buyers are

indisposed to make commitments for

very) extended delivery, particularly de-

liveries running over the second half of

the year, while early deliveries, at least

in steel products, cannot be secured ex-

cept at very heavy premiums.

One little item that may be the fore-

runner of more important news is that

some merchant bars and structural

shapes have been sold by independent

mills at 2.35c and 2.45c respectively,

these being the Steel Corporation or In-

dustrial Board prices. Previously all the

independents were demanding higher

prices, generally 2.90c to 3c for bars for

^eliveryl in a few months, and 3c to

10c for shapes. The sales just made
were exceptional, to large buyers and

for extended delivery, but there may be

ore of this sort of thing because of the

disinclination of buyers to pay premium
prices for late deliveries.

DEMAND GREAT IN
THE OLD COUNTRY

And Advancing Prices Have Not Had
the Effect of Keeping Down the

Orders

Sheffield.—The steel trade of the coun-
try has gained enormously in strength
during the past month, and, contrary to

expectation, the recent drastic price ad-
vances have failed to check the expansion
of buying and demand in the slightest

degree. In fact, the rate of progress
has been greater since that revision than
before. Demand has swollen to an ex-

tent which a few years ago would not
have been deemed possible. Although
it has been growing rapidly since the end
of last year, there is no indication that
the movement is nearing its end. Un-
fortunately, there is no expansion of
production, so that the actual turnover
of the trade remains much the same,
while arrears of deliveries are accumu-
lating. A large proportion of the busi-
ness offering receives no attention, simp-
ly because it is impossible to handle it.

Every steel maker is assured of the dis-

posal of the whole of his output for the
present year at least, and at good prices.
Large consumers would be only too
ready to cover their wants until the end
of the year at the current high rates,
but no maker is prepared to risk the pos-
sibility of further rises in costs. The
consequence is that the day of firm quo-
tations is a thing of the past. The trad-
er can no longer pursue the safe old cus-
tom of covering his sales with contracts
for materials.

reach more than 2,000 tons. Spot iron

ha? been sold at a price which means $63

delivered.

PIG IRON TRADE

k

The railway situation is still interfer-

ing seriously with pig iron trading. In
the Pittsburgh district all efforts are
bent on getting shipments through, and
for the time being buying and selling a.*e

secondary considerations. The same may
be said of conditions in the Chicago dis-

trict, although in this case some buying
has been dene for second and thiri
quarter delivery. This has been done at
the price of $42 for the base grade foun-
dry iron, Birmingham. Spot iron is

bringing about $1 higher than this, Bir-
mingham. Buffalo has to report better
sales during the past week than have
been made for seme time, the aggregate
running into nearly 15,000 tons. This in-

cludes basic, which grade made neaily
half of the total, and was sold generally
at $45. The base grade of foundry iron
sold at ?45, while a lot of malleaBTe
brought $46.25. Production is improv-
ing. Reports from New York show a
strong market with demand for both
domestic and export iron good. The bare
grade of iron at Pennsylvania furnace is

nnw at a minimum of $46, Furnaces are
not off(,'-i;icr iron for export, fearing that
they will not have onoiigh to supply their

customers in the d.)mostic field. The
situation in New Enp-land. according to
Boston advices, is still limited to spot
transactions, and the total sales do not

MONTREAL NOTES
The Lncliine Canal was opened for

the season on May 1, when the Lady Grey
passed up on her way to accelerate the

breaking tip of the ice at the lower en-

trance to the Soulanges Canal. The re-

pairs to the Lachine Canal that hav3

been c.Trried on during the past month,

were speeded up so that the water was
turned in on the last night in April.

Rognlar traffic is now possible on the

canal.

Roy M. Wolvin, president of the Do-
minion Steel Corporation, will probably

be the first chief executive of the new
$500,000,000 British Empire Steel Cor-

poration, now in the course of consoli-

.Haiinn. It is expected that D. H. Mc-
Doucall, president of the Nova Scotia

Steel and Coal Company, will likewise

be given an important position on the
administration force. Plans are being
formulated so that emplovees will par-
ticipate in the success of the company
and closfr co-operation is hoped for.

Within the course of a few years the ac-

tivities are expected to be equal, or even
surpass, anvlhinT of a similar character
now operntinrr throughout the world.

One of the most interesting meetings
held thi.« season at the Montreal brarrch
of the Engineerim,' Institute of Canada
was (hat of the last one in .^pril, and
practically the final one of the season.
The paper read and discussed was on tTio

al'„ainment of greater efficiency in

tramway service. The subject,was dealt

'vith in a very ible manner by D. E.
Elair. superintendent of rolling stock of
the Mont)eal Trpmways. The speaker
brought forth some very strong argu-
ment.'-., supported by diagrams, showing
that fewer stops on existing routes
would react to the betterment of present
conditions and would benefit both the

P".i.Hc ard the company. A notable fea-

ture of the evening's meeting was the
presentation of the Gzowski medal to

Phelps Johnson and G. H. Duggan. G.
F. Potter was jointly honored with one
of these medals, but owing to his ab-
sence the presentation v/ill he made at

a later date These medals are present-
ed for the most valuable contribution to

engineering literature during the year,

and the committee this year decided in

favor nf the triple paper on "The Design,
Manufactiiie and Erection of the Super-
structure of the Quebec Bridge." Still an-
other feature of the meeting was the

presenting of p-old badges fis honorary
members of the institute to Sir .lohn

Kennedy and Lord Shaiio-hnos^y. In ex-
pressing his thanks. Lord Shaughnessy
saic! that dutinT a great part of his

ci'repr lie had h"^n acti^-ely associated
with engineer", and had livnd in an en-
gineerin.cr atmosnhere. had consulted
with and taken the advice with practi-
cally wvcry class of onerinecr. and while
he had never been in training i;s an en-
r>>^p"r. he had nevpv^heiess learned very
much from the profession.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

into the manufacture of mechanical and general engineering products.

PIG IRON

Grey forge, Pittsburgh ?42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL

Per lb. to Large Bnyws Cents

Iron bars, base, "Toronto $ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron H 00

Tire steel 5 75

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, % in 9 00

Staybolt iron 9 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes, Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars 8 «2

Structural shapes 8 72

Plates 3 90

Small shapes under 8" 8 62
au LXJ.L.

FREIGHT RATES
Per loo Pound*.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 39

Gnelph 27 39

London 27 89

Windsor 27 39

Winnipeg 89% 135

METALS
Gross.

Montreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00
Castings, copper 24 00 24 00
Tin 72 00 75 00
Spelter 12 00 12 25
Lead 11 50 12 00
Antimony 14 50 14 00
Aluminum 34 00 35 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, % up 6 50 6 50

PIPE—WROUGHT
Price List No. 44—April, 1920.

STANDASD BUTTWELD S/C
Steel

Black Galv.

Gen. Wrot. Iron

Black Galv.

H in M BO
% in. 6 IS

H in e IS

H in « 84
\ in 8 46

I in. 12 50

t 8 SO
7 26
1 it
8 42
10 68
16 64

t 6 48
6 48
7 27
9 03
13 35

8 7 56
7 66
8 84

It 16
16 49

1%
1%
2

2%
3

3^4
4

in 16 91
in 20 21

in 27 20
in 43 00
in 56 23

in 71 30
in 84 48

21 16
25 30
34 04
53 82
70 38
88 32
104 64

18 06 22 31

21 59 26 68

29 05 35 89

STANDARD LAPWBLD S/C

Steel

Black G Iv.

2 in $30 90 $37 74

2% in 45 34 66 16

3 in 69 29 73 44

8H in 73 14 90 16
4 in 86 66 106 82
4% in 98 1 23
5 in 115 1 44
6% in 1 49 1 86
7 in 1 94 2 43
8-L in 2 04 2 55
8 in 2 35 2 94
9 in 2 81 3 62
10-L in 2 61 3 26
10 in 3 36 4 20

Gen. Wrot. Iron

Black Galv.

$34 60 $41 44

51 19

66 94
82 34
97 66
1 24
1 44

62 01
81 09
99 36
117 72

1 49
1 73
2 25
2 90
8 05
3 61

4 21

3 90
6 03

Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounda.

Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy

Copper wire

No. 1 machine composi-

tion

New brass cuttings . . .

.

Red brass cuttings
Yellow brass turnings .

.

Light brass
Medium brass
Scrap zinc

Heavy lead
Tea lead
Aluminum

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine east iron.
Pipe, wrought
Car wheel
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

$15 00

18 00

18 00

18 00

16 00

11 00

14 00
8 50
6 50
8 00
6 50

00
50

19 00
Per Ton

18 00
15 50
22 00
18 00
25 00
32 00
12 00
26 00
.22 00
11 00
26 50
12 00

$14 00

18 00

18 00

18 00

17 00

11 75

15 75
9 50
7 00
7 75
6 00
7 75
5 00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent

Carnage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

2 25
2 50
15
26

30
20

10

Machine screws, o. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net
Nuts, square, blank add $2 00
Nuts, square, tapped add 2 25
Nuts, hex., blank add
Nuts, hex., tapped add
Copper rivets and burrs, list less

Burrs only, list plus
Iron rivets and burrs 40 and 6
Boiler rivets, base %" and larger $8 50
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75
Wood screws, flat, bright 77%
Wood screws, flat, brass 56
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Percent
Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws . . . plus
Fin. and semi-fin. nuts up to 1-in..

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% -in

Fin. and Semi-fin. nuts over 1%
in., up to 2-in Net

Studs IB
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head boH nuts, same «•

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list phit 20, 80
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per grross tor

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

(Jovemment prices.

F.O.B. Pittsburgh.

NAILS AND SPIKBS
Wire nails $5 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10%
Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 86
Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto B«t
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MISCELLAI^EOUg
Solder, strictly $ 40
Solder, guaranteed 43
Babbitt metals 18 to 70
Soldering coppers, lb 62
Lead wool, per lb 16
Putty, 100-lb. drums 8 30
White lead, pure, cwt 20 00
Red dry lead, 100-lb. kegs, per
cwt 16 50

Glue, English 40
Tarred slater's paper, roll 1 30
Gasoline, per gal., bulk 35
Benzine, per gal., bulk 35
Pure turp., single bbls., gal 3 60
Linseed oil, raw, single bbls 3 00
Linseed oil, boiled, single bbls . . 3 03
Sandpaper, B. & A List plus 43
Emery cloth List plus 37%
Sal Soda 03%
Sulphur, rolls 05
Sulphur, commercial 04%
Rosin, "D," per lb 14
Borax crystal and granular 14
Wood alcohol, per gal 2 70
Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20
Standard drills, all sizes 32%
S-fluted drills, pini 10
Jobbers' and letter sizes 32i%
Bit stock 40
Ratchet drills 15
S.S. drills for wood 40
Wood boring brace drills 25
Electricians' bits 30
Sockets 5u
Slteeveg 60
Taper pin reamers 25 off
Drills and countersinks net
Bridge reamers 60
Centre reamers 10
Chucking reamers net
Hand reamers 10
High speed drills, list plus 20 to 40
Can. high speed cutters, net to plus 10
American plus 40

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base
Hexagons and flats $7.75 base

IRON PIPE FITTINGS
Black Galv.

Class A 60 75
Class B 27 37
Class C 18 27

Cast iron fittings, 5%; malleable bush-
mgs, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% off list.

SHEETS
Montreal Toronto

Sheets, black. No. 28 $ 8 50 $ 9 50
Sheets, black. No. 10... 8 50 9 00
Canada plates, dull, 52

sheets g 50 10 00
Can. plates, all bright. . 8 60 9 00
Apollo brand, 10% oz.
galvanized

Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50
Gorbal's Best, No. 28
Oolbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50
Premier, 10% -oz 11 50 10 90
Zinc sheets 16 50 20 00

PROOF COIL CHAIN
(W«rehoa»e Price)

B
%. in., $13.00; 6-16, $11.00; % in.,

$10.00; 7-16 in., $9.80; % in., $9.76; %
in., $9.20; % in., $9.30; % in., $9.50; 1
in., $9.10; Extra for B.B. Chain, $1.20;
Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B^.
% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;
7-16 in., $9.80; % in., $9.75; % in., $9.50;
% in., $9.30.

Prices per 100 Ibg.

FILES AND RASPS
Per Cent.

Globe 60
Vulcan ..(X 50
P.H. and Imperial 50
Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50
McClelland, Globe 50
Delta Files 20
Disston 40
Whitman & Barnes 60
Great Western-American 50
Kearney & Foot, Arcade 50

BOILER TUBES.
Six*. Seamlees Lspwelded

1 in $27 00 $
1% in 29 50
1% in 31 50 29 50
1% in 31 50 30 00
2 in 30 00 30 00
2% in 35 00 29 00
2% in 42 00 37 00
3 in 50 00 48 00
3% in 48 50
3% in 63 00 51 50
4 in 85 00 65 50
Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82
Cylinder oil. Acme 70
Standard cutting compound, per Ib.O 06
Lard oil, per gal $2 60
Union thread cutting oil, antiseptic 88
Acme cutting oil, antiseptic 37i%
Imperial quenching oil 89%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 '75

Leather in side 2 40

TAPES
»Chesterman Metallic, 50 ft $2 00
Lufkin Metallic, 603, 50 ft 2 00
Admiral Steel Tape, 50 ft. ...

.

2 75
Admiral Steel Tape, 100 ft 4 45
Major Jun. Steel Tape, 50 ft 3 50
Rival Steel Tape, 50 ft 2 75
Rival Steel Tape, 100 ft 4 45
Reliable Jun. Steel Tape, 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60
Polishing wheels, bull-neck 2 00
Emery in kegs, Turkish 09
Pumice, ground 06
Emery glue 30
Tripoli composition 09
Crocus composition 12
Emery composition 10
Rouge, silver 60
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 inclusire 08%
Grits, 80 and finer 6

BRASS—Warehonae Price
Brass rods, base % in. to ) in. rod 84

Brass sheets, 24 gang* and heayier,
base |0 4M

Brass tubing, seamless 4t
Copper tubing, seamless 4S

WASTE
XXX Extra . .24 Atlas 20
Peerless 22% X Empire .... 19%
Grand 22% Ideal 19
Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13
Standard 15 Keen 11
No. 1 15

Wool Packing
Arrow 35 Anvil 22
Axle 28 Anchor 17

Washed Wipers
Select White. 20 Dark colored. 09
Mixed colored. 10

This list subject to trade discount for

quantity.

RUBBER BELTING
Standard ... 10% Best grades .. . 16%

ANODES
Nickel 68 to .tf
Copper 38 to .tf
Tin 70 to .70
Zinc 18 to .11

Prices per lb.

COPPER PRODUCTS
MontTMil Tifeftt*

Bars, % to 2 in $42 50 $43 0«
Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,
14 oz 48 00 48 0*

Copper sheet, planished, 16
oz. base 46 00 46 00

Braziers', in sheets, 6x4
base 46 00 44 0«

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50
Sheets, 3% lbs. sq. ft 10 50 14 00
Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50
Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ .23

Acid, hydrochloric 03%
Acid, nitric .10

Acid, sulphuric 03%
Ammonia, aqua .16

Ammonium, carbonate 10
Ammonium, chloride .22

Ammonium hydrosulphuret ... .76

Ammonium sulphate .30

Arsenic, white 14
Copper, carbonate, annhy 41
Copper, sulphate 16
Cobalt, sulphate 20
Iron perchloride 62
Lead acetate 30
Nickel ammonium sulphate . . . .08

Nickel carbonate M
Nickel sulphate .19

Potassium sulphide (substitute) .42
Silver chloride (per oz.) 1.26
Silver nitrate (per oz.) 1.20
Sodium bisulphate 11
Sodium carbonate crystals .... .06
Sodium cyanid«, 127-130% 38
Sodium hyposulphite per 100 lbs 8.00
Sodium phosphate 18
Tin chloride 1.00
Zinc cliloride, C.P .30
Xinc sulphate 08
Prices per lb. unless otherwise stated
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British Firms Should Study Canadian Field

Biff Mistake to Take Too Much for Granted—The Customs Regu-

lations and the Preferences of the Trade Here Should Also be

Consulted by the British Makers

THE Canadian Association of Brit-

ish Manufacturers and their repre-

sentatives, since their organiza-

tion in Canada, and particularly since

their affiliation with the Federation of

British Industries, a world-wide organi-

zation, have become more and more a

factor in assisting trade between Britain

and Canada. British Arms wanting rep-

resentatives in this country are depend-

ing largely on the advice of this society,

and British firms having inquiries for

material from various parts of the

world are sending many of them to Can-

ada to see what can be done here in the

way of looking after the business. So it

will be seen that the organization works

both ways, helping British trade to get

on the Canadian market, and helping

Canadian firms that have material or

goods for sale to place them to advan-

tage.

Mr. George A. Marshall, president of

the Canadian Association of British Man-
ufacturers, and also a member of the

Supreme Council of the Association, dis-

cussed the problem of marketing British

goods in Canada with a representative of

CANADIAN MACHINERY. Mr. Mar-

shall has been in the importing business

here for some years, and is in a position

to have seen mistakes that have been

made, and also to offer to the British

manufacturer who has not yet cultivated

the Canadian market some worth-while

advice.

About Representation

"What would you consider," inquired

CANADIAN MACHINERY, "the most
desirable method for a British firm to

try and get established in the Canadian
field?"

"In the first place, the British manu-
facturer should seek to understand the

Canadian market. He should not take

too much for granted, as it is very easy

to go wrong at the start from this

cause. It is this way— a Canadian un-

derstands the territory and the conditions

of trade here, but may not understand

the British lines, while a man from the

Old Country house will have a good

knowledge of the lines but no knowledge
of the territory and what it wants. It

seems to me that it is easier to get a

man who knows the territory to become
familiar with the lines. Large British

firms should seek to establish their own
branches here. Roughly speaking, I

should say there are three points from
which to work in Canada, and of these I

would put Montreal first, Toronto sec-

ond, and Winnipeg third. Remember, I

am speaking of the lines in which I

am interested, the steel, machinery and
metals. Montreal is the point for steel

and heavy lines, but I believe Toronto is

the best commercial city in the country.

Montreal has the advantage in the way

of having the ocean liners coming up

there a good part of the year, and this

cannot be overlooked. Of course, a man-

ufacturer would have to judge his loca-

tions by the lines he has to sell. He
might want to cater to Western trade en-

tirely, and to do that Winnipeg to my
mind is the point."

Stocks or Samples

Speaking of stocks here, samples and

catalogues, Mr. Marshall continued: "The

placing of a new line before the Cana-

dian trade is a big problem, as the terri-

tory is large and would take a long time

to cover. Some people seem to have the

idea that they can do it all by catalogues

and circulars. They cannot. As far as

possible I would advise that the repre-

sentative seek to personally know his

customers or prospects. The British

manufacturer should seek to select in the

first place a paper that specializes in his

line, and I consider that one of the best

ways of reaching the people he is de-

sirous of influencing. Successful adver-

tising is a combination of all the forces

that can be brought to bear on the field.

British manufacturers would be well ad-

vised to send goods out to their agents

here on consignment. Of course the

average British firm would say to-day

that they cannot send out material on

consignment, but I am speaking of the

cultivatijn of the Canadian field by a

B>-iLish firm for yjars to come."

Financing the Business

"Anything in the matter of financing

the business that the British firms should

know?"
"There should be a change made in

the system of cash against shipping doc-

uments," replied Mr. Marshall. "I don't

suppose it will be necessary to reassure

the British firms that Canada is good

pay and that they will have little or no

trouble in the matter of securing their

money. They should adopt the same sys-

tem that the Canadian uses when he is

sending material to Britain. He does

not demand cash against shipping docu-

ments, but on receipt of goods. The Cana-

dian trade has come more to that system

of dealing since the outbreak of the war.

People here like to see what they are

getting before they are asked to pay for

it, and it is only proper that such should

be the case.

Should Remedy This Matter

"Apparently there are many British

firms sending material to Canada who
have not yet learned to follow the cus-

toms regulations of this country, and
there is an endless amount of trouble as

a result. I wish you would make it very

clear to the British exporter to Canada
that he must send along properly certi-

fied triplicate invoices. Now, get that

plain— triplicate invoices—properly cer-

tified It is hardly likely that British

firms understand the trouble, inconveni-

ence and loss of time that disregard of

this simple rule causes to the firms in

this country that are trying to get their

goods delivered on anything like proper

schedule. This refers to samples or bulk,

and there is no exception to it. Here is

one instance of many I have heard that

shows the trouble one gets into. At

Christmas we had a quantity of cutlery

coming in. The triplicate invoices were

not forwarded, and we had to pay a sight

entry to get the goods out so as not to

disappoint our customers in the matter

of seasonable delivery. The duty

amounted to $300, and we had to pay

$851 in order to get the shipment re-

leased. When the papers finally arrived

we applied for and secured a rebate, but

all the same it makes a lot of annoying

worry and accomplishes nothing.

"The British manufacturer should also

consider his Canadian distributor in the

matter of giving him all the assistance

possible in the way of publicity. On the

literature he sends out from the home

office, and in all advertising matter, he

should always give particulars and ad-

dress of the firm in Canada handling the

line. Too often this is neglected. There

is business to be secured from an adher-

ence to this plan.

Should Study Canada

"The British manufacturer," remarked

Mr. Marshall in conclusion, "has a real

chance now to show that he is interested

in the Canadian field. One way would

be by giving some service in the matter

of delivery. There should be more

elasticity in the making of lines to meet

the needs of the trade here. British

firms should bear in mind that Canadians

have bought largely of American ma-

chine tools, and are accustomed to them.

All these things can best be learned by a

study of the field here, and by observing

the advertising pages of the specialized

papers. By all means let the Britisher,

wherever possible, know and study Cana-

dian industrial conditions. He can hard-

ly secure too much information. You

know we are looking forward to seeing

Canada a great country. The British

manufacturer should not come in here

for the business he can pick up this year

or next year, but should look at it from a

standpoint of permanency. In short, let

him study the requirements, use the

papers that specialize in his lines, ob-

serve the regulations necessary to get

prompt delivery, Uke a sympathetic at-

titude to the Canadian view of payments,

and give his best service in the matter of

shipment. There is a lot of business in

Canada, and there is no reason why the

British manufacturer should not secure

a good share of it."
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LeBLOND
HEAVY DUTY

Universal Millers

Are not only Tool Room
Machines, but as a manu-
facturing proposition appeal
to the careful buyer.

Their long life insures ample
returns for the investment
made.

May we explain to you their

many advantages and the

convenience of their control.

Carried in stock by

The A. R. Williams
Machinery Co.

LIMITED

TORONTO

IISSGE^TZ SOLL

\!l\WR«|/

// interested tear out this page and place with letters to be answered.



JH Volume XXIII

Northern Electric Pension and Benefit Plan
The Matter Has Been Gone Into Very Carefully and Firm is Able
to Announce Exactly What It Can Do in the Way of Pensions or

Sick Benefits

THE Northern Electric Co., Mon-
treal, have announced the inaug-
uration of a comprehensive pen-

sion and benefit plan. They have set aside
the sum of $150,000, and the manner in

which the fund is sustained is set forth
in a letter to the employees from Mr.
P. F. Sise, president of the company.
To the Employees:
At the regular meeting of the Board

of Directors of the company, held on
December 17th, 1919, authority w^s
granted for the establishment of a plan
for an Employees' Pension and Benefit
Fund for the g^ranting of pensions and
benefits to the employees of the company,
to take effect on and after the first day
of April, 1920.

The sum of one hundred and fifty

thousand dollars ($150,000), has been
placed to the credit of the fund, and it is

the intention of the Board to credit to
the fund interest at the rate of four per
cent, per annum on the unexpended bal-
ance, and also at the end of each year
to make such additional appropriation
as is required to restore the fund to its

original amount, provided that such ad-
ditional appropriation shall in no year
exceed two per cent, of the company's
payroll.

The provisions of the plan do not call
for any contribution by the employees,
the whole cost being borne by the com-
pany. The purpose which the directors
have in view is not only to recognize
the loyaltv and devotion of the em-
ployees, but to offer greater protection
to them when overtaken by illness, ac-
cident or infirmity.

The following is a summary of the
provisions of the plan which require
mention.

P. F. SISE,

„ President.
Montreal,

January 2nd, 1920.
The general outline of the plan is

given as follows:

1. Committee

A Committee consisting of:
The General Superintendent
The Secretary
The General Sales Manager
The Chief Engineer
The Chief Accountant

has been appointed, called the "The Em-
ployees' Benefit Fund Committee," with
general authority to administer the "Em-
ployees' Pension and Benefit Fund," and
to decide all questions relating to the
plan and the carrying out thereof.

2. Pensions

2. 1.—-The plan provides the followingM pensions for employees who are re-
tired and who come under the classes

listed below. Employees in class A may
be retired on pension, either at their own
request or at the discretion of the Com-
mittee. Employees in Classes B and C
may be retired on pension only at the
discretion of the Committee and with the
approval of the president or vice-presi-

dent.

2. 2.—Class A.—A male employee
whose age' is sixty years or more (fe-

male fifty-five or more), and whose term
of employment has been twenty years or
more.

2. 3.—-Class B.—A male employee
age is fifty-five but less than sixty years
(female fifty, but less than fifty-five),

and whose term of employment has
been twenty-five years or more.

2. 4.—Class C.—A male employee
whose age is less than fifty-five years
(female less than fifty) and whose term
of employment has been thirty years or
more.

2. 5. Class D (Disability Pensions).

—

An employee whose term of employment
has been fifteen years or more and who
becomes totally disabled by reason of
sickness or of injury other than by
nrcidental injury arising out of and in

the course of employment by the com-
pany, may, at the discretion of the Com-
mittee, and with the approval of the
president or vice-president, be granted a
disability pension, which shall continue
for such period only as the Committee
may decide.

2. 6.—The annual pension in any of the
above cases shall be one per centum
(1%) of the average annual pay based
on the average annual pay of the ten
consecutive years of service during
which the retiring employee was paid the
highest annual pay, multiplied by the
number of years in the employee's
"Term of Employment."

2. 7.—For example: An employee
whose term of employment at the time of
retirement has been 30 years, and whose
average pay for 10 years has been $1,500
a year, will receive an annual pension
equal to S0% of $1,500 or $450.00 pay-
able in monthly amounts of $37.50.

2. 8.—The minimum pension will be
twenty dollars ($20), but this is not to
apply to disability pensions granted to
employees of less than twenty years'
service.

2. 9.—Pensions granted to employees
retired on account of age or length of
service shall continue from date of re-
tirement to death of pensioner, except
as otherwise provided.

2. 10.—Regular employment under a
salary with this company shall suspend
the pension payments to a retired em-
ployee during the period he continues
in sucb employment.

3. Accident Disability Benefits

3. ].—The plan p rovides the following

as Accirlent Disability Benefits on ac-

coun of physical disability to work by
reason of accidental injury arising out of

and in the course of employment by the

company
3. 11.—Total Disability Benefits.—Full

pay for first thirteen weeks, half pay
for remainder of disability. Maximum
benefits not to exceed twenty dollars

($20) a week after six years of such

payments.
3. 12.—Partial Disability Benefits.—

100% of loss in earning capacity for

first thirteen weeks; 50% of loss in earn-

ing capacity for the remainder of pay-

ments not to exceed six years.

Sickness Disability Benefits

4. 1.—The plan provides the following

as Sickness Disability Benefits, the sick-

ness includes injury other than accident-

al injury arising out of and in the course

of employment by the company.
4. 2.—These benefits begin on the

eighth calendar day of absence on ac-

count of sickness, end are as follows:

2

2

4

5

6

7

8

9

10

Term of

Employment
(Years)

but less than 3

4

5

6

7

8

9

10

Full Half
Pay Pay

(Weeks) (Weeks)
4 9

and over

5

6

7

8

9

10

11

13

13

17

21

25

29

33

37

39

4. 3.—Benefits are not allowed for sick-

ness of employees for less than two years'

service, nor for the first seven days ab-

sence on account of sickness. In such

cases, such practice as the company may
establish from time to time will be fol-

lowed.

5. Death Benefits

5. 1.—The plan provides the following

as Death Benefits: In case of an employ-
ee's death by either accident of sickness,

death benefits shall be paid only to the

dependent's wife (or husband) or wholly

dependent relatives of the employee, and
provided, however, that a husband, son

or male relative of eighteen years of

age or over shall not be entitled to re-

ceive death benefits even though depen-

dent upon the deceased employee for

support at the time of the employee's

death, unless he is physically or mental-

ly incapacitated from earning a living.

5. 2.—Sickness Death Benefits.

5. 2.—Sickness to include other than

aaccidental injury arising out of rnd in

the course of employment by the com-
pany.

5. 22.—If the employee's term of em-
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GEOMETRIC
Adjustable Collapsing Taps

Have overcome all the expense and
annoyance of tapping screw threads

with a solid tap.

Anyone doing thread tapping knows
what backing out a solid tap each time

means. It usually means low produc-
tion, poor threads, and worn out taps.

The mechanism of the Geometric
Taps takes care of adjustment to cor-

rect diameter each time a thread is

tapped, it collapses the chasers auto-

matically, leaving a thread clean cut

and perfect.

The chasers are readily reground, and
when finally used up, are renewed at

comparatively small cost, leaving the

tap as efficient as when new.

The manufacturers of the Geometric
line of Collapsing Taps and Self-

opening Die Heads are justly proud
of the distinction which is theirs:

—

The Originators
and the

Largest and Best Known
Manufacturers

of

Automatic Threading Tools

For cutting all classes of screw threads, in-

ternal and external, of any diameter and form.

The Geometric Tool Company
New Haven, Conn., U.S.A.

CANADIAN AGENTS :

Williams & WiUon, Ltd., Montreal : The A. R. Williams MacliineiT Co.,
Ltd., Toronto, Winnipeg and St. Joltn, N.B. ; Canadian Fairbanlcs-Morse

Co.. Ltd., Manitoba, Saslcatchewan. AUierta.
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ployment has been ten years or more:
On<j year's pay, not to exceed two thous-
and dollars ($2,000).

5. 2;i.—If the employee's term of em-
ployment has been five years or more,
but less thann ten years: Six aior^ths' pay
not to exceed two thousand dollars $2,-

000).

5. 3.—Accidental Death Benefits.

Resulting from injuries arising out if

and in the course of employm«nt by the

company.
5. 31.—Three years' pay, not to exceed

five thousand dollars ($5,000), and the

necessary expenses forT)urial, i^t to ex-

ceed one hundred and fifty dollars ($150).

6. Pay

6. 1.—The term "Pay" for pensions
and death benefits shall be understood to
mean the total earnings of the employee.

6. 2.—The term "Pay" for sickness and
Accident Disability Benefits shall be un-
derstood to mean:

6. 21.—For monthly and weekly rated
employees, the monthly or weekly rate
the employee was receiving at the time
the disability began.

6. 22.—For hourly rated employeesv
the average earnings of the employee for
the previous thirteen weeks, or such
shorter period as the employee has been
in the company's services previous to
the week of absence on acount of disa-
bility.

Notification of Disability or Death

7. 1.—Every employee who shall be
absent from duty on account of sickness
or injury must at once notify his im-
mediate superior and the employee shall
not be entitled to benefits for time pre-
vious to such notice, unless delay shall
be shown to have been unavoidable and
satisfactory evidence of disability is

furnished.

7- 2.—All claims for death benefits
must be made in writing within one year
from the date of the death on which the
claim is based.

7. 3.—All claims for disability benefits
must be made within sixty days from the
date of accident or from the first day of
absence on acount of sickness.

8. Retirement Age
8- 1-—The plan provides that employ-

ees who become seventy years of age,
shall retire from the employment of the
company at the end of the month in
which they reach that age, provided,
however, that if such employees' useful-
ness is unimpaired and their superior
makes request, the Employees' Benefit
Fund Committee may recommend
the continuance of such employees in the
service, and if its recommendation is
endorsed by the president or vice-presi-
dent, the Board may suspend the opera-
tion of this rule in individual cases.

9. Employees' Service Record

9. 1.—A copy of this pamphlet will be
given to each permanent employee at
present in the service of the company,
and to each such employee on entering
its service hereafter.. The employee shall

CANADIAN MACHINERY
furnish for the files of the Committee,
on "Employees' Service Record" form
supplied for that purpose, information
regarding his age, previous service, and
the name of beneficiary in case of death.

9. 2.—The employee shall advise the
secretary. Employees' Benefit Fund Com-
mittee, of any changes in the informa-
tion furnished on the "Employees' Ser-

vice Record form, referred to in the
above paragraph. The employee can ob-

tain from his immediate superior the

form which is to be used in submitting
further information.

9. 3.—The expression "Term of Em-
ployment" shall mean the period of con-
tinuous employment in the service of the
company. The period of continuous em-
ployment shall not be considered as in-

terrupted on account of temporary lay-

off, except as otherwise provided.

9. 4.— "Temporary Lay-off" on ac-

count of reduction of force shall not be
considered as a break in the continuity

of service, but when the period of ab-

sence from such cause exceeds six

months in any twelve consecutive
months, the entire period of absence
shall be deducted in computing "Term of
Employment," and all subsequent periods
of temporary lay-off shall be deducted
until the employee shall have been con-
tinuously engaged in the performance
of duty for a period of twelve consecu-
tive months.

9. 5.—Continuity of service shall be
deemed to (Vave been broken when:

Term of

Employment
If temporary lay off

before re-engage-
ment exceeds

Less than one year Three months
One year or more but

less than two Six months
Two years or more but

less than five One year
Five years or more Two years

9. 6.—Leave of absence without pay
for any period in excess of one month
shall not be effective unless approved in

writing by the Committee, and in any
case in which such approval is given the
Committee will indicate whether or not
the period of absence is to be deducted
in computing term of employment, and
whether during the absence the employee
shall be eligible to benefits under these
regulations.

9. 7.—Militai-y Service, 1914-1919.—
All former employees who left the em-
ploy of the company for military service
and who returned to our employ previous
to January 1st, 1920, shall receive credit
for the total period of their military ser-

vice when calculating their term of em-
ployment.

10. Restrictions of the Plan
10. 1.—In case of disability or death di-

rectly or indirectly due to intoxication
or to the use of alcoholic liquor as a
beverage, or the use of stimulants or
narcotics or to unlawful acts or immor-
alities, or to fighting, unless in self-de-

fence against unprovoked assaults, or to

other encounters, such as wrestling or
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scuffling, or to injury received in any
brawl or in any liquor saloon, gambling
house or other diserputable resort, or to

the wilful intent of the employee to in-

jure himself or another, or to veneral

diseases, no right to benefit und^ these

regulations shall exist except at the dis-

cretion of the Committee.
10. 2.—Death or disability resulting

from infection of a cut, abrasion, scratch,

puncture or other wound not immediate-
ly disabling and not reported at the time
of the occurrence causing the injury,

shall not be classed as due to accident,

except at the discretion of the Commit-
tee.

10. 3.—Pensions or disability benefits

may be suspended or terminated in the
discretion of the Committee, in cases of

gross misconduct or of any conduct pre-

judicial to the interests of the company.
11. Company's Legal Obligations

Nothing contained in the plan shall

create expressly or by implication or in-

ference any contract or contractual re-

lation nor obligation between the com-
pany and any emplowee or the legal

representatives of independents of any
employee. The pensions and allowances

heretofore granted, or which hereaftefir

heretofore granted to any such employee,
representative or dependent, shall be
deemed alimentary and for personal use,

and shall not be assigned or otherwise
alienated, and shall not confer upon any
employee, representative, dependent or
any other person, any right or interest

capable of being assigned or otherwise

alienated, or of being seized, attached,

garnished, or otherwise made subject to

any process or proceeding in law or in

equity.

12. Where Allowance or Compensation
is Payable Under Any Law.

12. 1.—In case any allowance or com-
pensation account of injury or sickness

or death shall be payable by the company
under Federal or Provincial laws now in

force or hereafter enacted, to any em-
ployee of the company, or his relatives,

dependents, executors or administrators,

or other representatives under such laws,

the excess only, if any, of the amount
provided for herein above the amount of
such allowance or compensation pre-

scribed by law shall be the amount of
benefits which may be payable hereun-
der, and in cases where the benefits are

payable weekly, monthly or by other
instalments, the decision of the Com-
mittee, approved by the president or

vice-president, as to whether there is, or
will be any excess, and the amount
thereof, shall be final.

12. 2.—Should any claim be presented
or suit brought against the company for

damages an account of injury, sickness

or death of an employee, nothing shall

be payable hereunder on account of such

injury, sickness or death, provided, how-
ever, that the Committee may, in its dis-

cretion, and upon such terms as it may
prescribe, waive this provision if such
claims be withdrawn and if such suits

be discontinued.
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No individual to-day is in-

dependent of the machine-
shop. No machine-shop
to-day can afford to be in-

dependent of Johansson
gages. They save time,

decrease costs and increase

both the quantity and
quality of the work. Let
us know your require-

ments.

Johansson Gages
Recognized Standards of
Measurement the World Over

Johansson Gage Blocks are the fulfillment of an ideal in measur-
ing tools heretofore unattainable. They combine the advantages
of both line and end measures. Like li«e measures they give all

sizes within their range—like end measulpes they are convenient,

solid, non-adjustable blocks of steel. They insure the same
result any number of times and in the hands of any number of

mechanics. This fact has made them indispensable where the
work of one shop is to be
assembled with the work
of others.
Aikenheads carry a com-
plete stock of Johansson
Sets of Standard Blocks
and can make prompt
shipments on all krders.

Try Aikenhead tools.

You'll find the service,

quality and price rierht.

Johansson
_ ACCURACY

Enquiries Cheerfully Answered

AIKENHEAD HARDWARE LIMITED
17, 19, 21 TEMPERANCE STREET, TORONTO

Wahlstrom Tapping Attachment

P.
•'1 AnJEliminator of Tap Breakage

By keeping the lands free from chips the Wahlstrom prevents the
tap jamming in the hole, consequently there is no tap breakage. With
the Wahlstrom tapping attachment the chips are freed by the oscillat-

ing motion which imitates the simple to-and-fro motion of hand
tapping.

You can change this oscillatin'g motion to a continuous revolution for
tapping in soft materials.
Also the tap reverses when

9j0 the spindle is raised.

The Wahlstrom fits any
drill press. It is made in
two sizes. No. 1 takes taps
of all sizes from 5-40 to
% inch standard. No. 2
takes taps from V* inch to
% inch. It has nothing to'

get out of order. Sent on
10 days' trial.The Home of Good

Tools

You can always depend on getting wliat you want at Aikenheads. When you want it. A well stocked

warehouse and an efficient staff are at your command at all times. Whenever you are in need of tools

that will give maximum service at minimum upkeep cost, write or phone.

AIKENHEAD HARDWARE LIMITED
17, 19, 21 TEMPERANCE STREET, TORONTO

// interested tear out this page and place with letters to b« answered.
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date on which the request is made, the

department to which the sample is go-

ing, and the foreman's name who au-

thorized the getting of the sample.

In this way, the attendant has a defi-

nite record of the price he is about to

CANADIAN MACHINERY
week, there is usually an assortment of

slips in the pigeon-holed shelf, of samples

which have not been returned within the

limit of time allowed. Leaving the as-

sistant in charge of the store room, the

attendant goes forth armed with these

Weiti Pom tt

Data.

ORDER FOR SAMPLES

ot.No. r/^/ozM.

Nam. C:^/^r^^l-^

\f*ZO Deliver to bearer

T^A- Tgo^. Tk'OOAI Sample for

.7^
A9iO_To b« «turoed_^_^i^^^

^-^^̂ ^y-^^L, QrfOsiSU'^^^t^t^^ „, FOREMAN

>>1nl— wlU b* fufnlshMi to foremen or lndlvldu*la authorized by •uporlntMidotlt t*-

- Ifn f»o<ocy flrdor* aitd muvt b« rotumod on dAto shown en thjs order.

FIG S—SHOWING THE FORM OF ORDER SLIP USED AS REQUEST FOR
SAMPLES.

hand out. He goes to his files, locates

the position of sample, goes to the rack

and secuies it, all in about a minute.

On handing out the sample, he takes this

slip and places it in a special pigeon-

}:oled shelf, which is arranged both al-

phabetically, and daily. That is, the

racks are marked A, B, C, etc., also

Monday, Tuesday, Wednesday and so on.

No sample is allowed to be out more
than a week without r. new slip being
issued. This arrangement guards against
careless workmen not returning samples
promptly. On sample being returned, the
worker receives his slip back, and
promptly destroys it.

To make the system cleaier, we will

take our example over again from the
point where the sample was requested.
On going to *he rack, the attendant finds

that the sample is gone. On discovering
this fact, he can, as a general rule, re-

member who receives it, and going to
the proper pigeon hole produces the slip

as proof; He instructs the workman
wl.ere sample is located, and off he goes
to find if he can have it.

Suppose it is in the tool room. On go-
ing there he requests the loan of the
sample, but has first to give the work-

r/4o^^

slips as evidence, and traces the over-

due samples. If the samples are de-

sired for a further length of time, a new
slip is made out with the changed date.

Should the owner of the slip admit that

he has lost track of the sample, the ex-

perimental department is notified, when
they send out a tracer to investigate the

situation.

A sample is never considered lost be-

fore a three-month limit, but in extreme
cases a sample does mysteriously dis-

appear, which proves that no matter
how well a system may be developed,

certain allowances must be made for

unforeseen circumstances. After three
months, a new sample is issued if the
search has proved to be unsuccessful.

We would not infer from the above
that many samples are lost, for such
would be a reflection on this splendid
system, but we do want to be fair

and point out that leaks will happen even
in the best of conducted systems. |-

To any concern handling a large num-
ber of parts, we can safely recommend
the adoption of this system, for the
writer personally has seen this arrange-
ment working very smoothly under the
most adverse of conditions.

/^^y /3^ /y^o

TTcKf 7

FIG. 1—A SAMPLE CAHD AS KEPT IN THE ATTENDANT'S FILE.
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COTTON ROPES FOR BELTS
According to Mr. J. Melville Allison,

an English engineer, who spoke before

the Montreal branch of the Canadian En-
gineering Institute, British manufactur-
ers use cotton rope for belting purpose

to a greater extent than we do on this

side of the v/ater.

His address was illustrated by special

slides showing various types of cotton

rope used for power transmission and
the methods of using it.

Mr. Allison said that in England they

had paid much more attention to rope,

draw for power transmission than on this

continent. Cotton, he said, had super-

seded manila and any other material

for rope drive in this connection. While
some attention had been given to this

method of power transmission on this

side, manufacturers had not kept pace

with the work in England, where cotton

rope for drives was largely in use, some
installations having been operated for

twenty years. Manila rope, he said, was
cheaper than cotton, but the latter would
carry a third more power, with a life-

time in the ratio of five to one. while the

cotton rope was much less affected by
atmospheric conditions.

Splicing cotton ropes for power pur-

poses, said Mr. Allison, was so import-

ant a feature of this work that English

experts in splicing had been sent to all

parts of the world. In textile plants the

cotton rope drive had been found super-

ior to the leather belting, as less cumber-
some, cheaper, and that it let in much
more light than the heavy leather belts.

man who has the sample a slip to say
he received it from him. Nothing is left

to chance. .\. :'bility is placed
where it belongs, and track is kept every
moment on the movement of the sample.

Samples Overdue

The production of molybdenite in the

Province of Quebec for 1918 amounted

to 342,296 lbs., which was valued at

383,252 dollars. This output is an in-

crease of 51 per cent, in quantity and 61

DE-MAGNETIZING A WATCH
In working around an old-type bipolar

generator having an extremely large

magnetic leakage, a writer in an Amer-
ican contemporary states that his stop-

watch become magnetized so that when
he snapped the watch to start, the re-

setting lever dragged the cam to its

point before releasing, thus moving the

hand from to 30 sec. in a small frac-

tion of a second, before the wheel en-

gaged with the watch mechanism. To
de-msgnetize it, lie took a coil about 5

in. in diameter, consisting of 600 turns

of No. 30 B. and S. gauge magnet wire,

and connected it to 110-volt 60-cycle

circuit. Then tying the watch to a piece

of string and twisting it so that it would
spin around, he passed it through the

roil with the watch spinning rapidly. He
adds that there was not a trace of perma-
nent magnetism left in the watch after

performing this operation once.

K6vS*'coftfe8 the need of the assistSirt' P^^" ««"*• in vaiue, as compared with the

for a few hours. At the end of each previous year.

FRANCE
The Societe des Charbons L.T.H. is

about to construct at Lariche, near

Tours, factory for the production of coal

from lignite and peat by the Teissier

process. Touraine possesses a certain

number of peat deposits, of which the

most important is that of Saint-Paterns,

on the line from Tours to Le Mans. This

means that the new enterprise will con-

sequently be able to obtain its raw
material almost at the door of the fac-

tory.
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Talk on Modern Methods of Heat-Treatment
This Paper, Which Was Presented Before the Philadelphia
Chapter of the American Steel Treaters' Society, Describes in a
Practical Manner Different Methods Adopted in the Art of Heat

Treatment

By JOHN E. HALBING* and FRANK SHEPHERDf

IN
the desiring- and manufacturing
of machines and 'tools to-day, heat
treatment has become such an im-

portant factor that without it engineers
would be hopelessly lost, manufacturing
or machine departments could not hope
to meet the demands for production and
the finished product in nine cases out of
ten would be of very little commercial
value.

The age demands that engineers design
lighter and sometimes more complicated
machines and tools which must perform
more efficiently than former ones; manu-
facturing departments must be speeded
up so as to increase production; it de-

wands that the steel manufacturers ex-
periment with and produce new steels

that are capable of yielding the proper-
ties demanded by the engineers and man-
ufacturing departments, and then, while
we might go on indefinitely naming the
d€mands made upon everybody, it is up
to the heat treater to see to it that all

the engineer's trouble in designing the
new machine, all the efforts which the

machine department had put forth in

making new tools, fixtures, etc., and all

the endless trials which everybody, in-

cluding the steel maker, had to contend
with up to the point where the machine
parts were ready for heat-treating, not
counting the costliness of ail these things
are not all wasted energy and money.
Without a doubt the national crisis

through which we have just passed, with
its demands for aeroplanes, trucks, bet-

ter guns and shells and more of them,
has been more instrumental in gaining
for heat-treating the industrial promin-
ence which it holds to-day than anyK)ther
thing.

In the manufacture of mining machin-
ery, as in the automobile or munition in-

dustries and countless others, where
parts are made which later in service

are subjected to severe stresses, the part
which heat-treatment plays is an all im-
portant one.

Some hammer drills, for instance,

weighing in all only 100 lbs., striking

1,500 blows per minute with a hammer
weighing 8 lbs., upon a rock drill steel

with a 1% inch bit, which drills eleven
inches per minute in hard granite, are
subjected to very severe impact and vib-

ratory as well as torsional stresses.

Anyone, even those not familiar with
mining machinery, can readily imagine
what would happen to such machine parts
if they were not made from the correct
material and properly heat-treated.

But all of us are familiar with the

•A«8t. 8ui>t. Heat Treating, InBersolI-Hand Go.

fAsst. Metallurgist, InKersoU-Rand Co.

reasons why machine parts are heat-

treated and it appeared to me that what
we were more interested in is "How the

heat-treatment is applied."

First of all, we must have the parts or

the material from which they are made to

heat treat. These may be in the form of

forgings or castings, they may have been
machined from bar stock, or the bars as

received from the mill may be sent you
for heat treatment, after which the parts

may be finished from the heat-treated

bar.

There should be some method of inspec-

tion employed whereby all the castings

and bar stock received and the forgings

made could be thoroughly inspected for

physical properties, chemical composi-

tion, and defects. The labor wasted in

finishing jjarts made from either the

wrong or defective material, which would
have been cast aside if it were inspected,

usually more than pays for the cost of

the inspection.

Then, too, there should be some meth-
od of marking the steel for discrimina-

tion between the various grades. For
nearly all purposes stamping the bar

with a steel number works out most
effectively. This number can be trans-

ferred through the various stages of the

machining on to the finished part, so that

at any time without consulting job rec-

ords one can readily see what material

the part was made from. This also

avoids controversies arising in the event

of parts being returned after having seen

service.

The selection of a material for a ma-

chine part should be governed by the size

and shape of the pieces, the requirements

to be met in service, whether the heat
treatment necessary to produce the phy-

sical properties in the ultimate part with
the steel selected could be practically a

plied on account of the shape and size

of the part and whether the ultimate

cost of the part would be prohibitive.

For certain parts there may be several

different kinds of steel that would serve

equally as well if given a suitable heat-

treatment. For instance, a part fairly

uniform and generous of cross-section

which must have a hard wearing surface

and which would meet with only slight

stresses in service could be made from
tool steel or any straight carbon or alloy

case-hardening steel and in this case the

question of the cost of the steel and the

heat treatment could decide the selection.

There are other parts, however, which
must resist severe shocks or strains in

service and at the same time possess

gi'eat resistance to abrasion for which,
possibly, only one grade and analysis of

steel would satisfactorily meet the re-

quirements.

Once tiie steel has been selected from
which certain machine parts are to be
made it is then up to the manufacturing
department to produce those parts on a
commercial basis. Very often, particu-
larly in broaching and threading opera-
tions, the steel will tear and mush up,

due to being too soft, leaving a rough
surface and in some cases breaking ex-

pensive broaches.

By proper heat-treatment such parts

FIG. 2.
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FIG. 3.

ran be rendered suitable for those opera-

tions.

A,.10-20 carbon steel quenched in fresh

water from 1625 degrees F. and a .12-.22

carbon chrome vanadium quenched in oil

from the same temperature in our ex-

perience, possess the requisite threadine:

and broaching properties. Through such
heat treatment the brinell on .101.20 car-

bon is raised from 145 to 200 and on tha

low carbon chrome vanadium from 185 to

205.

A 1.0 per cent, carbon steel which tore

badly in broaching and which brinelled

165, when heated to 1420 degrees F. and
cooled in atmosphere of shop tested 200

and broached perfectly.

Some heat-treatment should be applied

to all forgings, whether they are mach-
ined or not, such as an annealing above
the critical or a quench from above the

critical and a draw to somewhere under
the critical (the exact method of heating
and cooling, of course, would depend upon
the grade of steel). In the case of forg-

ings which, after machinery need no
hardening treatment, a treatment neces-

sary to bring out the requisite physical

properties in the ultimate part could be
applied to the rough forging unless it

were of considerable size when it has
been found good practice to thoroughly
anneal in the rough and apply the finish

or "full" heat treatment after the excess
material has been machined off. In the

case of those forgings which after ma-
chining require hardening, the heat treat-

ing of them refines them (or normal-
izes them as some like to call it) to the
extent that the machining operations can
be speeded up and the parts when they
are hardened and less susceptible to dis-

tortion.

The distortion in hardening of parts
machined from bar stock can be con-
si ierably lessened by heat-treatment
after they have been partly machined.

Heat-treatment takes in numerous
methods of hardening, annealing, temper-

ing, toughening, normalizing, in fact,

anything in the nature of an operation

where temperature is relied upon to pro-

duce certain physical changes in the

structure of steel.

Hardening, we know, consists of heat-

ina: a piece of steel up to a point in or

bsyond its critical or transformation

range and cooling it either slowly or

rapidly as the case may require in oil,

brine, or fresh water or as in the case

of high speed steel, possibly in- air.

(The word "Hardening" when used

throughout this paper is used in terms

of shop language and means the render-

ing of steel in a condition, or with a

hardness that resists the action of a file).

The manner in which a piece is heated,

the temperature it is heated to, and the

way in which it is quenched depend upon
the kind of steel the piece is made from,

the size and shape of the piece .ind the

properties required in the finished art-

icle.

To the average heat-treater there are

three distinct kinds of steels: Tool steels,

case-hardening steels and the so-called

oil-tempering steels.

The tool steels are those which, due

to their chemical composition, possess

the innate properties for hardening

when simply heated to and quenched

from in or above the critical range. In

this class are those, such as the straight

carbons, above .90 1;, and those with the

same or a little lower carbon content

containing percentage of chromium, van-

adium, tungsten or molybdenum.

The case hardening steels are those

which, as their name implies, harden

only to the depth of a case with which

the exterior is carburized. These steels

contain, initially, less than SOc/^ car-

bon and for some purposes appreciable

amounts of alloying elements, such as

chromium, nickel, vanadium, tungsten

and molybdenum.
The oil tempering class takes in the

steels of medium carbon content (be-

tween .30% and .60%) with or without

various proportions of alloys. They are

used for purposes where great elasticity

combined with ductility are essential.

The Methods of Application

There are many methods of applying

heat-treatment. In the modern plant

where "heat-treatment" is looked upon
in the light of its present importance

ths methods of handling for heating,

quenching, etc., are usually worked out

to meet the particular plant conditions.

As the success of a heat-treating

plant depends largely on the uniformity

of its product and the obtaining of a

uniformly heat-treated product is con-

trolled largely by the tools with which

the plant is equipped and the ability of

those designated to use those tools, ser-

ious consideration should be given to

the selection of equipment and the type

FIG. 4
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of human element employed to operate

it.

While the tools of a heat-treatment

plant, such as furnaces, the quenching
baths, the machinery necessary for the

operation of each, the pyrometers, pots,

boxes, etc., are of inestimable value, too

much emphasis cannot be laid upon the

factor of the human element in heat-

treating operation, or the importance
of the type and intelligence of the man
on the job.

Even with the very latest improved
systems of pyrometry and temperature
control, automatic and continuous fur-

naces and quenching baths, the man on
the job really decides the issue. He de-

termines how the charge is to be placed
in the furnace, regulates the flow of

gases that make either for the neutral
(or perfect) reducmg or oxidizing at-

mosphere in the furnace, whether the

work is heated at the temperature as in-

dicated or recorded by the pyrometer, it

rests with him to quench the work in

the proper manner and then to see that
the proper time and temperature are ad-
ministered in tempering; in fact every
heat-treated article has the ear-marks
of the human element from every opera-
tion upon it. Further, while the articles

may be tried for hardness with a file or
tested with the Scleroscope, or possibly
the Brinell, if the indentation is not
objectionable, the <!amage done by im-
proper heat-treating or the lack of prop-
er heat treatment is not detected until

after the piece has been placed in service.

Failures in service are annoying to the
customer as well as to the manufacturer
and we are all looking forward to the
apparatus to be designed which com-
mercially will detect faulty heat-treat-
ment as well as defects in the steel with-
out destroying the part. The micro-
scope will reveal these things to the ex-
perienced eye, but, as we all know, it

invariably means cutting the part in

many pieces, and at the best is a long-
winded and tedious job.

The lack of means with which to test

all parts for the purpose of detecting
defects naturally compels those con-
cerned to equip the heat-treating de-
partment with those tools which elim-
inate the personal equation as much as
possible and then furnish those super-
vising the work with a type of human
element intelligent enough to operate
those tools.

In the hardening of tools the principle

applie<l is the same, no matter where or
under what conditions. They must be
heated and they must be quenched. In
many cases the way in which the work
is to be heated is somewhat an optional
one. At one place the heat-treater may
prefer the use of a semi-muffle furnace
of a lead bath, while another may
prefer a salt bath or a electric funiace.
Excepting a certain method for harden-
ing very particular parts, which we will

discuss later on, in my opinion the lead
or slightly case-hardening solution bath
is to be preferred for heating for
quenching. By its use the human ele-

ment is practically eliminated from the
time the work is placed in until it is

taken from the bath for quenching, pro-

viding some reliable means of deter-

mining the temperature is employed.
With the use of the open fired or semi-
muffle furnace the work is at the mercy
of the "man on the job," from the time
it is placed in until it is taken out, even
though the most accurate temperature
indicating devices are employed.

We will suppose that the time tem-
perature curve as shown on a recorder
connected to an open fired furnace dur-

ing a heat was perfect. It is no indica-

tion that all conditions in the furnace
were perfect. The operatar could at any
time during the heat use more air blast

than is necessary to perfect combustion,
producing what we know as an oxidiz-

ing atmosphere in the furnace and by
so doing oxidize the surface of the work
being heated to the extent that the pieces

were finished they would be practically

worthless when taken from the quench.

On the other hand, taking an ex-

treme case, more oil than is necessary
to perfect combustion could be used,

producing what is termed a reducing at-

mosphere to the extent that carbon would
be deposited in spots upon the surface

of work, rendering those spots hard and
brittle when quenched and if the work
were of a character having very sharp
teeth, corners or projections it could lead

to the breaking or flaking off of those

sections when quenched. This condition,

however, is not as frequently met with

as the former, for when the atmosphere
is reducing, a black smoke is seen and
usually would be corrected by the operat-

or, if he were at all on the job.

The neutral atmosphere, the ideal con-

dition, is obtained when the combustion
is perfect. To the experienced heat-

treater this is characterized by a clean

and soft heat. (By "The Neutral At-

mosphere" I mean the one so called by

the practical man, but which really is

.slightly reducing.)

Looking at is from another angle, it

is entirely up to the man who observes

each individual heat, or should be, to

determine the speed with which the

work should be heated to the quenching
temperature, as he only is in a position

to determine whether the work is lagging

too far behind the furnace. If the fur-

nace is driven too fast, uneven heating

is the result, with the tendency to buckle

any long pieces even though the pieces

are turned over frequently. Unless gov-

erned by thermo-static control (and this

is not practical as yet with oil fired fur-

naces) it is practically impossible for the

average heat-treater to operate his fur-

nace so as to produce the same heating

curve on every heat.

Then, too, there are other factors over

which the operator has no control such

as burner trouble, motor breakdowns,

pump trouble or the quality of fuel oil

used which cause any amount of trouble

on open furnace work. For instance: If

a heat had been brought up to the re-

quired temperature or very near it and
to all appearances was perfect in every

respect, and the oil became sluggish or

a piece of dirt clogged the burner or

the fan or possibly the pump stopped,

the heat would immediately drop and
the tendency on the part of the average

man after the trouble was adjusted, on
account of having lost time in bringing

the work up to the required temperature,

would be to bring the heat back to the

temperature attained before the trouble

arose in the shortest possible time, and

would invariably oxidize or distort the

work beyond hope of restoration.

These conditions have no effect upon
the work heated in a good lead or molten
solution as the products of combustion

do not come in contact with the work,

changes in temperature of work are af-

fected very slowly through the pot and

bath, and unless tco many pieces are

FIG. 5A.
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placed in the bath at one time for heat-

ing there is little chance for non-uni-

form results arising from the heating

operation.

Care should be taken, though, to pre-

vent baths from oxidizing the work. In

the case of cyanide solution enough pure

sodium cyanide should be added from

time to time to keep the properties of

the bath up to slightly case-hardening

and in the case of a lead bath either a

coating of wood charcoal or about % in.

of cyanide solution or potassium chloride

and sodium chloride should be kept on

surface to prevent oxidation of the lead

which would in turn oxidize the work
being heated. A coating of cyanide or

potassium chloride and sodium chloride

solution over surface of lead bath rend-

ers work very clean when quenched in

water or brine. When quenching in oil

it has been found best practice to use

the coating of charcoal.

In the hardening of tools such as

drills, taps, reamers, broaches, thread-

ing dies, etc., from a lead or solution

bath or a muffle-furnace it is good

practice to obtain a small disc from the

bar from which the tools were made, and

before proceeding with the hardening of

the finished tools, harden the disc in the

same manner in which it has been de-

cided to harden the tool. By examining
the fracture of the <iisc a good idea can

be obtained as to what the hardening
temperatures for the tools should be.

Advice on Production Work

On production work when the machine
parts are put through in lots it is always
advisable to first harden and break one

part and by its appearance regulate the

hardening of the balance of the lot.

I know that some of you are thinking

right now; what's the use of holding up
the job and going to the expense of

breaking a machine part in checking up
the hardening in such a manner when it

should not be necessary if the pyrometers

FIG. BB.

are checked in the right manner and

the bath is held constant and the steel

is of a definite character, it having been

thoroughly inspected, etc. But to this I

would answer that even though steel is

inspected thoroughly and the quality and

temperature of the quenching medium

and the accuracy of the pyrometer sys-

tem is checked systematically, there are

variables in the hardening operation

which must be allowed for and there is

no better way that we know of to ascer-

tain the exact results to be expected in

the lot than by first treating and break-

ing one part. We usually call this piece

our dummy.

Very good results have been obtained

with tools made from a 1.0% straight

carbon steel when heat-treated as fol-

lows:

For taps and reamers.

Operation 1. Rough machine from

bar stock.

Operation 2. Heat thoroughly, prefer-

ably in a semi-muffle furnace to 1425

deg. F. and leave cool in furnace.

Operation 3. Finish machine.

Operation 4. Preheat in a lead bath

to between 1150 and 1200 d«g. F.

Operation 5. Transfer to another lead

bath heated to around 1400 to 1420 deg.

F. and heat thoroughly to 1400 to 1420

deg. F., then quench vertically, tang

downward, partly in salt brine at about

70 deg. F., finishing the cooling in oil.

Operation 6. Temper in oil to 425 deg.

P.

The second operation, namely, the an-

nealing after rough machining has been

found of great benefit in lessening the

nirneo or nMiitf meirrtc - C0(/ne

FIG. 6

zp/f£ r/M/;f

FIG. 7.
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distortion in hardening For many tools

this way of annealing has proven, in our

experience, to be superior to pack-

annealing. Operation 4 could be per-

formed in a semi-muffle if care is taken

to see that furnace has been treated

thoroughly to the specified temperature

before the tools are placed in for pre-

heating and that the tools are not laid

too near the edge of the tile or over a

joint or crack in furnace where parts of

tools perchance might be subjected to

a flame or intense heat. The latter pre-

caution cannot be over-emphasized, for

it has been found that a large proportion

of the "running off" of the comers of

tools in hardening were the results of

"fire cracks."

Good results have been obtained with

broaches up to 48 in. long made from
lOf;^ straight carbon steel by first

machining them from bar stock and

hardening as follows:

Preheat in a semi-muffle furnace at

1200 deg. F. turning broaches over in

furnace frequently to insure uniform
heating. When thoroughly heated trans-

fer to a lead bath covered with cyanide

of salt solution and heat to 1400 to 1420

deg. F. and quench, vertically, almost

entirely in salt brine finishing the cool-

ing in oil. These are not tempered. By
wrapping the undercut sections between
the teeth of broaches with asbestos cord

the effect of quenching is retarded to

the extent that they are left somewhat
soft in those sections, thereby facilitat-

ing the straightening of them without

much fear of breaking in the event of

their distorting in the hardening opera-

tion.

Gauges made from tool steel are

hardened by several methods. Those
with plain surfaces, where it is possible

to grind after hard-ening are usually

finish machined, less grinding, from the

bar, then hardened' by heating slowly to

1400 to 1440 deg. F. (the temperature
depending upon the size of gauge),
quenching entirely in salt brine and
drawing in oil to 400 deg. F.

The hardening of thread gauges is a

somewhat different problem. Because of

the inability to grind them they are fin-

ished to size before hardening and must
be held to shape in hardening Many of

these gauges are finished to as close as

.002.5 in. and must hold those sizes

through the hardening. If they shrink in

hardening they are doomed for the

scrap pile. If they expand there is a
chance of using them by lapping; but as

lapping at best is a long drawn out,

tiresome and expensive operation, the

hardener is given no room for excuses.

A practice followed for a long time
with good results consists in:

First. Rough machining from bar
stock.

Second. Heating thoroughly in semi-

muffle furnace to 1425 deg. F., leaving

cool in furnace.

Third. Finish machine.
Fourth. Packing all over in carburiz-

ing compound and heating at 1425 deg.
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F. for 3 to 4 hours after heated through,

leaving cool in pot.

Fifth. Unpacking then repacking

(with the gauge in a position opposite

to the position it was packed in for the

previous operation), heating at 1425 de-

grees F., for 3 or 4 hours after heated

through and cooling directly from pot en-

tirely in a good mineral oil.

Reference will be made later on to

another method of hardening whereby

the distortion of parts is minimized.

The case-hardening of steel is, as

mentioned previously, a process of

hardening whereby articles of low car-

bon steel are given a hardness in the

form of a case on the surface. This

process should notbe confused with the

hardness often obtained on articles of

tool steel which very closely resemble

case-hardened alloy steel.

A case hardening steel, being of low

carbon content is devoid o| the qualities

possessed by a tool steel, of hardening

when simply heated and quenched, and

must necessarily have those properties

added to it. These properties are added

in the form of carbon to the exterior

and the particular operation is called

"carburizing."

There are three distinct methods of

carburizing, namely, the "dry" or "pack-

carburizing," "gas-carburizing," and the

"liquid-bath" methods, each of which has

its own particular advantages.

The first step to take in case-hardening

is to determine the depth of case with

which the article must be carburized and

hardened to function properly in service.

This should be decided jointly by the

engineers who were responsible for the

designing of the piece and those re-

sponsible for the selection of the steel

from which the part was made. This

done, the method whereby the best re-

sults are obtained, together with the

least cost, should decide which of the

three methods of carburizing is to be

employed.
The "dry" or "pack-carburizing"

method consists of packing the articles

to be carburized in pots or boxes with

a solid carbonaceous compound and

heating to a temperature above the up-

per critical long enough to obtain the

depth of case desired, after which the

articles are either left cool in the b6xes

or quenched directly from the boxes in

oil or water. The carburizer, the pots

or boxes and the furnaces used in the

application of this method are of equal

importance and serious consideration

should be given to each. Of all heat

treating operations, the carburizing

surely is the one where "uniformity"

should be the slogan, and, while the

other factors making for the complete

operation are important, the carburizing

compound and its s.election is of para-

mount importance.

The selection of a carburizer should

be made after first conducting a thor-

ough test on various brands. Tests on

carburizers if conducted in the proper

manner are somewhat elaborate, they

need the very closest supervision, and are
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expensive to say the least, and once hav-

ing made a selection, with which the

satisfactory results were obtained, the

heat treater should not be bothered about

conducting tests annually to prove

that the fellow who offers a carburiz-

er for less monely, with the story that it

is more efficient than all others, is a

frost, but should be concerned only about

obtaining the same material from time

to time that was selected. What is need-

ed most is a uniform carburizer. There

are good commercial compounds on the

market to-day from which the heat treat-

er should have no trouble making a selec-

tion. In my opinion it is to be expected

that the carburizer purchased from a re-

liable manufacturer handling thousands

of tons yearly would be of a more uni-

form character than one's own make. The
manufacturer is fully equipped for the

preparation of it and handles the raw
material in a much larger bulk than the

average individual could afford to. Some
men making up their own compound say,

yes, but look what I'm saving. That's

a question everyone must answer for

himself.

The most expensive compound is not

always the best and I know that we are

all after economy of operation, but a

cheap carburizer is often false economy.

(To be Continued in Our -Next Issue.)

AN OPPORTUNITY WORTH WHILE
In this week's issue of CANADIAN

MACHINF:RY is an article on "Some of

the Methods of Heat Treatment." This
article is one of many that we hope to

present on this important subject, for as

time goes on the value of proper heat
treatment is becoming more and more
lecognized.

We suggest that readers desiring to

follow up all important developments in

the heat treatment field get acquainted
with Toronto Chapter of the .American

Steel Treaters' Society.

This body of men meets once a month
and prominent speakers will present

papers and lectures from time to time.

Experience meetings will also he held;

in fact it will be a real get-together

club. You need not reside in Toronto to

become a member, for if you so desire

reports of all meetings will be forwarded
you should you be unable to attend per-

sonally.

Investigate this for it will more than
repay vcm, the price of membership be-

ing far from prohibitive. Write Mr.
Lowry, chemist of the Massey-Harris
Co., Toronto, if interested.

According to statistics published by
the Association pour les Interets Miniers

d'Alsace et de Lorraine, and quoted by
the Iron and Coal Trades Review, the

output of iron ore in Alsace Lorraine

was as follows in metric tons:—10,000

000 in 1918; 13,000,000 in 1917; 13,000,-

000 in 1916; 10,000,000 in 1915; 14,000,-

POO in 1914; and 21,000,000 in 1913.

The coal output during the same period

was 2.600.000 tons in 1918 and 1917,

2.020.000 in 1916, 1.900,000 in 1915, 2,-

800,000 in 1914, and 3,700,000 in 1913.
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Handy Chart for Design and Pin Connections
Bv JOHN S. WATTS

THE accompanying chart gives the

dimensions of double eye pin con-

nections for transmitting motion

by connecting rods through levers, bell

cranks, etc., for all loads in tension or

compression up to 30,000 pounds.

Knowing the load, to use the chart,

follow along the horizontal line for that

load and read off the dimensions for each

part at the nearest higher size in each

column.
For example, to determine the dimen-

sions for a double eye connecting rod, to

transmit a load, both in tension and com-
pression of fifteen thouFand pounds.

Following along the fifteen thousand

pound horizontal line we find that the

diameter of the body should be 1% in.

if the length centre to centre of pin holes

does not exceed 52'^ in. The diameter

of the pin and the width between the

jaws should be 2% in., and the outside

diameter of the eye 3% in. Pin will

be 5 in. long between centres of cot-

ter pin holes, and 6 in. long
overall. The cotter pins will be 5-16 in,

diameter by 3% in. long, and the metal
in the sides or jaws of the double eye

will be 11-16 in. thick.

The limit in length, as given under the

column marked extreme length, is to

take care of the fact that the connecting

rod acts as a column when under com-
pression, and if the length must be
greater than that given the diameter
must be increased to keep the ratio of

length divided by radius of gyration not
over 120. In very long rods this can be
done very nicely by making the rod from
a piece of pipe, welded to the double
eyes at each end. This increase in the

diameter D does not affect the other
dimensions. If the connecting rod is

only subject to tension the extreme
length limit may be ignored.

When designing connecting rods for
use with hand or foot levers, it is better

to disregard the calculated pull required
to operate the mechanism, and, indeed,

use the maximum pull that can be exert-

ed on the hand or foot lever by the oper-
ator, as it is more than probable tl.at this

maximum pull will be exerted on the
lever some time or other, either by \r.-

norance or because of some stiffness in

the mechanism. This maximum pull

may be safely assumed at 120 pounds
on a hand lever, and 200 pounds on a

foot lever.

The basis upon which the chart is coii-

stnicted is as follows: The diameter of
the bar is that diameter at which the
load will give a stress of 6,600 pounds
per square inch, and thig is the stress

that is used throughout on account of
the load being intermittent and revers-

ing.

The extreme length is that at which
lengrth

the ratio equals 120,
radius of gyration
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which, as the radius of gyration of a

circular bar, is the diameter divided by
4, is equal to thirty times the diameter
of the bar.

The diameter of the pin and the width

of the bearing between the jaws, is such
"that the load will impose a pressure on

the bearing surface (diameter of pfn

multiplied by width of bearing) of 3,000

pounds per square inch. It may be ad-

mitted that this gives a larger bearing

surface than is generally used, but a

long experience in repair work has prov-

ed to me that this bearing pressure

should not be exceeded. The higher

"bearing pressures sometimes used to

cause the pins and pinholes to wear out

-very rapidly and shorten the life of the

machine considerably.

Making the width of the bearing sur-

face equal to the diameter of the pin

gives us better proportions than a smal-

ler pin with a wider bearing or a larger

pin with narrower bearing.

The diameter of the eye B is calculat-

ed to give a net area of metal to resist

tearing across the eye, such that the

stress, due to the load, will not exceed

0,600 pounds per square inch after the

hole has been worn and reamed out for

a new pin one-quarter of an inch larger

in diameter than the original pin.

The thickness of metal in the jaws is

that which will give an area of section

D X 2 X T equal to the area of the body,

i.e., — X D'-

4

It will be seen that the sizes given in

the chart can be used with all confidence

as being of ample strength to withstand
continually reversing stresses and rough
treatment.

RULES FOR WELDING OF INSURED BOILERS

BY "autogenous welding" is meant
any form of welding by fusion,

that is, where the metal of the

parts to be joined or added metal used

"for the purpose is melted and flowed to-

gether to form the weld. Such welding
is accomplished by the oxy-acetylene,

hydrogen or other flame processes, or

by the electric arc; no distinction is

made between any of these processes.

The general rule to govern the accept-

ance of such welds in insured vessels is

that prescribed by the Boiler Code of

the American Society of Mechanical En-
giineers. Par. 186, as follows:

"Autogenous welding may be
used in boilers in cases where the

strain is carried by other construc-

tion which conforms to the re-

quirements of the code, and where
the safety of the structure is not

dependent upon the strength of the

welds."

The following illustrations will serve

"to i>oint out where such work should be
accepted or rejected:

1. Any autogenous weld of reasonable

length will be permitted in a staybolted

surface, or one adequately stayed by
other means so that should the weld fail,

the parts would be held together by the

stays. It is necessary for the inspector

to use judgment in interpreting the

meaning of "reasonable length" as given
above, since it may vary in different

cases. In the average case it should be

not more than 3 ft. Autogenous welding
will not be accepted in unsupported sur-

face.

2. The edges of the inner and outer

sheets of vertical firebox boilers or boil-

ers of the locomotive type may be

joined by autogenous welding to form
the door openings, if the surrounding
surfaces are thoroughly stayed. This

would also apply to other openings of a

.similar character in such surfaces.

3. For low pressure plate steel boilers

operated at a pressure not exceeding 15

lbs. to the square inch, or for higher

pressures in unfired vessels subjected to

water pressure only, rectangular head-

ers may be autogenously welded at the

edges if the sheets are properly held to-

gether by stays. Autogenous welding of

cracks and fracturo= in cast iron boilers

will not be permitted.

4. Fire cracks in girth seams extend-

ing from the edge of the plate to the

rivet hole may be autogenously welded,

provided the cracks are properly pre-

pared by cutting out the metal at the

crack in the form of a letter "V" to

permit fusion through the entire thick-

ness of the plates.

Similar cracks in girth seams located

between the rivet holes may also be

autogenously welded, provided the cracks

do not extend beyond the edge of the

lap of the inner plate. In the latter

class of cracks it is advisable to drill a

hole not exceeding 3-8 in. in diameter at

the end of the crack before the weld is

made. Cracks extending from rivet hole

to rivet hole on girth seams cannot be

welded. Calking edges of girth seams
may be built up by autogenous welding

under the following conditions: The
original section of the metal between
rivet holes and calking edge to be built

up must average equivalent to V* of the

diameter of the rivet hole and the por-

tion of calking edge to be replaced must
not exceed 30 in. in length in a girth-

wise direction. In all repairs to grirth

seams by autogenous welding the rivets

must be removed over the portions to

be welded and for a distance of at least

6 in. at each and beyond such portions.

After repairs are made the rivet holes

should be seamed before the rivets are

redriven.

5. Stayed sheets which have corroded

to a depth of not more than 40 per cent,

of their original thickness, may be rein-

forced or built up by autogenous weld-

ing. In such cases the stays shall come
completely through the reinforcing metal

so as to be plainly visiible to the in-

spector.

0. Where tubes enter flat surfaces

and the tube sheets have been corroded

the ends of such tubes may be autogen-

ously welded to the tube sheets. The
above-mentioned repairs for tube sheets

and the welding in of tubes in the .sheets

are not to be permitted where such

sheets form the shell of a drum or boiler,

such as in the ease of Stirling type of

boiler.

7. When external corrosion has re-

duced the thickness of plate around
handholes to not more than 50 per cent,

of the original thickness and for a dis-

tance not exceeding 2 inches from the

edge of the hole, the plate may be built

or where cracks exist between the tube

ligaments, autogenous welding may be

used to reinforce or repair such defects.

8. Pipe lines will be accepted where
the flanges or other connections have
been welded autogenously, provided the

work has been performed by a reputable

manufacturer and the parts properly an-

nealed before being placed in position.

Such welding when made with the part

in place and unannealed will not be ac-

ceptaljle.

9. Autogenous welding in patches in

the shell of a boiler will not be accept-

able regardless of the size of such

patches. Autogenous welding of cracks

in the shell of a boiler—except those

specified in Par. 4—regardless of the

direction in which they may lie, will not

be permitted, unless such welding is only

for the purpose of securing tightness

and the stresses on the parts is fully

cared for by properly riveted-on patches

or straps placed over the weld. The
plates at the ends of joints may be

welded together for tightness, provided

the straps or other construction is ample
to care for the stresses on the parts so

welded.

10. Re-ending or piecing of tubes for

either fire tube or water tube boilers

by the autogenous process will not be

permitted.

The production of pig iron in th«

United Kingdom in February amounted
to 645,000 tons, or 20,000 tons less than

in January. When allowance is made for

the shorter month, however, the rate in

February was rather higher than in

January, the daily rate being 22,800 tons,

against 21,500 tons. The production of

steel ingots and eastings amounted to

798,000 tons, or 44,000 tons more than
in January, and was higher by 40,000

tons than the best month in 1919—viz.,

March, when the production was 758,-

000 tons. The 645,000 tons of pig iron

included 234,000 tons of hematite, 223,-

000 tons of basic, 170,000 tons of forge,

foundry, and other qualities, and 18,000

tons of alloys.
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Discussion of Strains in Rolling of Metal

This Abstract Touches on a Most Vital Subject to Those Inter-

ested in Rolling of Metals—The Original Paper Was Presented

Before the American Society of Mechanical Engineers at Their

Annual Meeting

By ALFRED MUSSO, General Manager of the Coast Coaling & Eng. Co.

WHEN a piece of metal is put

through the rolls in a rolling

mill, its linear dimensions are

strained and the whole piece itself is de-

formed; in other words, the thickness of

the piece becomes smaller while its

length and width are increased. These

strains are the effect of the presstire

which the rolls exert on the piece, and as

introductory to our specific subject we
will first consider the behavior of a piece

of metal under compression.

Let ABCD (Fig. 1) be the cross-section

of a piece of metal as subjected to the

Pressures P and P, normal to the faces

shown in cross-section as AB and CD.
When the compression is carried beyond
the elastic limit of the material, the two
faces AB and CD will come closer to-

ne. 1—CROSS SECTION OF A PIECE OF
METAL SUBJECTED TO PRHBSURBS

P. & P.

gether as shown by the dotted lines

A,B, and C,D,, while the two sides faces

AC and BD will bulge outward as shown
by the dotted curved lines A.C and
B,D,, and if the forces P and P, are still

increased the piece will ultimately fail

by shearing along its diagonals.

The ultimate behavior of the failing

piece is influenced by the structure of

the metal itself. In fact, experience

shows that ductile metals possessing a

homogeneous structure, such as copper,

aluminum, etc., will become plastic and
flatten down to a disk, while fibrous

metals, such as steel, wrought iron, etc.,

where strength across the grain is much
lower than with the grain, are not sus-

ceptible of any plastic state at all and
wili ultimately fail by splitting sideways.
As it is beyond our present scope, how-
ever, to discuss this subject of the fail-

ure of metals under compression, it is

sufficient for our purpose to regard the
piece as shown by Fig. 1 as divided into
six pyramids having as a common vertex
its pressure centre 0, and as bases its

six faces.

It is obvious that while the compres-
sive forces P and P, are tending to tele-

scope into each other j.long the pressure
line PP, of the upper and lower pyra-

mids, the other four pyramids will be

pushed outside by the expulsive forces R.

and Rj consequently set up by the afore-

said pressures P and P,. The value of

the expulsive foi-ces evidently depends

on the two angles AOB and AOC, or-

dinarily known as pressure angle and ex-

pulsion angle, respectively. We will now

apply the foregoing considerations to the

rolling-mill process, and begin our inves-

tigation of the effects of the roll pres-

sure at any point of the surface of the

piece being rolled.

Let Fi?. 2 represent a cross section of

a rolling-mill through the rolls. NN, is

the piece of metal going through the

rolls C and C,. Inasmuch as the pres-

sure is exerted radially we may consider

it at any point, say at A, which is the

initial point of the contact arc AMB.
The pressure P may be resolved into

two components, one normal to the pisce

and the other parallel to its surface, as

follows

:

rt=P cos b, normal component
m=P sin b, parallel component

where b^angle ACB, known as the ap-

proach angle. The directions of the

components clearly show that while n

is the force whicli actually compresses

the piece, m is the component of the

pressure which hinders the piece from
entering the rolls, and unless n is larjjer

than m, the rolls will not grip the piece.

The useful limit of b is easily found
from the relation n > m, from which

h < 45 dcg. The actual value of b for

metals is given by tan b=c, the coeffi-

cient of friction between roll and piece,

but for metals c^O.577 (approx.), there-

fore b=jtan-' 0.577=30 deg., which, ac-

cording to actual practice, is the max-
imum value of the approach angle for

which the rolls will grip the piece.

Let us now deal with the effect of the

pressure on the whole arc of contact A
B. We may consider the pressure as ap-

plied to the middle point M and the
whole piece represented in cross-section

by ABB, A, will be divided into pressure
pyramids with a common vertex at O.
In accordance with previous remarks
concerning the behavior of a piece under
compression, we deduce that part of the

^

piece bounded by the contact arcs and
shown shaded in the figure is pushed
outward by the rolls in the direction of
the pass, consequently it is the one we
must consider in looking for the elonga-
tion of the piece. Obviously, when the
piece has gone through the rolls, the
shade area OMB,M, will have been trans-
formed into a rectangle, its height be-
ing equal to the pass and its base longer
than the average base of the original
expelled part.

Determination of Elongation. In the

complete paper an expression is derived

for the shaded area OMBB,M^, which, as

previously noted, must be equal to the

area of a rectangle of height b and base

of length I, where p=pass (BB,). The

value of 1 is given by the equation:

1 /- (2r+p)'(^-p) 3.14r"

p \ 8r sin b 360

and the value of the average base 1„ of

the shaded area by

)

•[1]

1=%/
(2r-i-p) (t- -p) b—|-r sin

:-)
4 r sin b 2

in which r is the radius of the roll and t

the original thickness of the piece (AA,).

The elongation e of the piece will evi-

dently be 1-1,, and referring e thus fount!

to the total length of the piece gripped

by the rolls, we will have the elongation

per unit e,. Also the total length of the

piece gripped by the rolls is (Fig. 2) AF
=r sin b, whence the percentage elon-

gation es will be

100 e

t ,
= [31

r sin b

Equation [3], besides showing the

elongation obtained by rolling a piece

of metal, furnishes also other valuable

information, namely, a check on the safe-

ty of the rolling operation, by comparing

the e with the tensile-strength test of

the material in question. In the event

that the value of e is too large for safely

straining the piece, or should it happen

to be too conservative, it will always be

possible to readjust the pass of the roU-

FIG. 2—CROSS SECTION OF A ROLLING MILL
THROUGH THE ROLLS AND THE PIECES OF

METAL BEING ROLLED.
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FIG. 3—LONGITUDINA,L CROSS SECTION OF
A ROLLING MILL THROUGH THE ROLLS.

ing mill to suit, because e is a fun^^tion of

b.

In order to And the side spread (s)

of the piece caused by the roll pressure,

v.'ill refer tc Fig. 3, which is a longitu-

dinal cross-section through the rolls. Let

CC and C,C, be the axes of the rolls,

AyV.i^t the original thickness of the piece

and BBj=!p the pass. In this case,, since

the expulsion angles AOA^ are equal for

both sides of the piece, the total spread
will be twice the spread of one side.

By reasoning the same as in the case

of Fig. 1, we can easily see the amount
of side spread is given by the shaded
areas, namely, AOA, and B 0,B. In this

case the shaded area is given by the

difference of the areas of the triangles

AOA, and BO,B,, which depend upon
the value of the pressure angle a be-

cause angle DA0=!a/2. In the complete
paper it is shown that

P b,
(r -j— ) tan -

I

2 2

-= tan -'

2
I p

... [4]

It should be noted that the pressure

angle is also a function of the approach
angle b, and once the value of the pres-

sure angle has been calculated it is easy
to find (Fig. 3) tlic area of the shaded
portion, which divided by the pass will

give the amount of the side spread at

each side of the piece, namely,

(f— 1=) a
s =: tan - [5]

P 2
If w is the width of the piece, the total

spread per unit of width will be 2s,

^

2f/w, and the percentage spread
200 s

23,= [6]

w
Equation [6] shows that the side spread
is independent of the width of the piece,

but it depends entirely on the values
of the original thickness t and the pass

P-

In concluFion the author wishes to pre-
sent a practical application of the fore-
going formulae by solving the following
problem: In the cold-rolling operation
a strip 0.2C per cent, carbon steel is put
through a 10-in. mill. The strip before
rolling is 2 in. vride and 0.065 in. thick.

The pass is 0.050 in. Find the percent-

age elongation and side spread.

The first step is to find the approach
angle. The fundamental equation of a

rolling mill is

t=p -(- 2r (1 — cos be

)

Substituting and solving, -it is found that

b=3 deg. 8 min. Also from the above

data and Equation [4], a/2=78 deg. 7

min.

We can now dispose our data as fol-

lows:

Roll radius, r=5 in.

Original thickness, t=0.065 in.

Pass, p =0.050 in.

Width of strip, w=2 in.

Approach, b^=3 deg. 8 miin.:=

3.133 deg.

sin b=0.05466
cos b=0.9985

b
sin -= 0.02734

2

a
tan - =4.75219

2

The elongation, using Equations [11,

[2] and [31 is found to be

0.06275 in., or in percentage, e, =
6.275

= 24.6 per cent, of

5 X 0.05466

the original length of the piece gripped
by the rolls.

Interesting Facts to be Found in

This Week's Advertising Section

How to prevent idle time of men
and machines.

How to save oil.

What to do if a nut gets loose.

Why a bench lathe is sometimes
best.

How to procure a healthful drink.

A blast gate that has given entire

satisfaction.

The method of milling chilled rolls.

How to record time spent in oper-

ations.

A shear that can cut T'xlhi" flat

bars, round bars of 2%", and
other large work.

Where to secure steel for every
commercial purpose.

A tool holder that won a grand
prize.

How to secure steel casting; of all

sizes from 5 to 5,000 pounds.

How to reduce cutting-off costs.

How to save time in changing
drills.

How to take deep cuts without
pause or chatter.

How to eliminate spoiled work.

A fine piece of history about Major
Anderson, the defender of Fort
Sumter.

A chuck which has reversible

screws.

The side spread on either side, from
Equation [5] is s= 0.164 in., and the

percentage spread from Equation [6] is

16.4 per cent.

The result thus obtained evidently

shows that the percentage spread is

inversely proportional to w, the width

of the piece. Now, because of the fact

that in rolling-mill practice we are in-

terested only in obtaining the highest
possible value of the elongation e, the

best economic operative conditions will

be furthered by using a strip as wide
as possible consistent with the dimen-
sions of the rolls, the power of the mill

and above all the degree of uniformity
desired in the thickness of the finished

strip.

The oi}tput of tungsten ores in the Ma-
lay States has increased during recent
years owing to the high prices they
fetch. In 1914 the output was 261 tons;

1915, 292 tons; 1916, 518 tons; 1917, 761
tons; and 1918, 370 tons. Tungsten ores

are usually found mixed with tin ores.

According to a statement in a
New York newspaper, the vice-presi-

dent of the Pennsylvania Railroad said
that, as compared with two years ago,
the company had 14 per cent, more men
t-o do 11 per cent, less work; or, put an-
other way, it took 127 men in 1919 to do
the work cf 100 men in 1917. In 1917 the
day was one of ten hours; now it was
eight hours. In 1917 the average num-
ber of traffic units per man was 113,932.

With the shorter day this would have
worked out at 91,145; actually it was
89,308. In the shops there was an eight-
hour instead of a ten-hour day, but piece-
work had been abolished, and the output
per man had fallen from 100 per cent, to

75 per cent. With the eight-hour day
the output per day was but 60 per cent.

In other words, it takes ten men to-day
to do the work of six men two years ago.

According to "Engineer" a series of
motor tractors burning palm oil or other
vegetable oils grown in Africa is to be
organized in Belgium by the Colonial-

office, Department of Agriculture. For-
eign tractors will be eligible for the
trials. Two awards of 15,000f. and
10,000f. respectively will be made to the

two best tractors burning fuel oil or

some similar grade of heavy petroleum
residue. The tractors must be able to

give a total pull of 1,000 kilos, on the

draw-bar at a speed of 2 miles per hour.

Preference will be given to tractors

weighing not more than 3,500 kilos., suit-

able for the rough roads of Central Afri-

ca. The trials will be held near Brus-
sells, probably next April, and will last

six to ten days. The tractors will be
tried on ploughing, belt driving, and
hauling of transport wagons—up to
about 30 miles a day. Particulars of

these trials can be obtained at the Agri-
cultural Department of the Ministry of
Colonies, 7, Rue Theresienne, Brussels,
Belgium.
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WHAT OUR READERS
iTHINK AND DO

TEST GAUGE FOR LOCKING LEVEK

By Robert Mawsor.

ON SOME parts where various

machining operations are perform-

ed it is essential that cestain fin-

ished surfaces are produced in the cor-

rect relative positions.

If these surfaces vary their proper

function is uncertain, and the effective-

ness of the finished machine is impaired.

In Figure 1 is shown the detail of a

locking pin lever, the first machining

operation on which is drilling and ream-

ing the 3-8 inch hole at a distance of 4

1-16 from the left hand end.

The lever is then held in vise jaws lo-

cated by a 3-8 inch pin, and the end

marked 1st cut Fig. 2—machined using

two formed cutters as illustrated.

The lever is then reversed, placed in

a locating pin and also located on the

vise jaws, which are machined with a

similar contour to that produced on the

lever.

The second cut—marked 2nd cut—is

then made on the piece, using a formed
cutter as shown.

The lever is ag&in reversed, located

on a pin and with the vise jaws also lo-

cating the piece by means of surfaces

which have been machined with similar

contours to that produced on the lever

at the second cut. The third milling op-

eration—marked 3rd cut—is then made
using the same formed cutter as that

employed on the second cut.

It is obvious that providing the various

formed cutters have been made with the
correct outline and the several vise jaws
correctly made by the tool maker, and
further that these various tools have
been properly used by the machinist all

the levers should be exactly alike in

outline and the machined surfaces in

their correct relative positions.

This, however, is taking too much
for granted, too many factors, human
and mechanical, enter into the question.
A testing fixture was therefore de-

signed and made as shown in Fig. 3, so
that a check can be made on the finished
machined parts.

The body of the testing fixture is

made of cast iron, which is machined all

over. A pin, made of tool steel, harden-
ed, is driven into the body, the project-
ing portion being a good sliding fit for
the 3-8 inch reamed hole in the lever.

At the right hand end is fastened a
tool steel block set at the correct angle
and distance from the locating pin.

By referring to the section A-B it will

be noticed that the block is cut away ex-

cept for a width of 1-16 inch at the up-
per edge. This is done so that a feeler

may be used to determine whether the

lever surface being tested fits properl

against the surface of the block. At
the left hand end another block is fas-

tened, in the centre of which is a limit

gauge which may be slided against the

lower end surface of the lever.

To test the lever it is placed on the

locating pin and pushed against the

right hand block, the contact being tested

by means of a feeler gauge as previously

stated. The sliding pin in the left hand
block is then pushed against the leve

as shown.

The gauge pin is made with limits of
.0025 inch plus and minus and the in-

spector can easily determine by touch
whether the machined lever meets these
requirements.

If it be found that the gauge pin
either projects or can be pushed in be-
yond the limits it will prove that the
cutter set up for either the second or
third cuts were wrong, in one case too
low and in the other too high in rela-

tion to the vise jaw£.

The positions must therefore be chang-
ed so that the lever will meet the de-
mands of the testing fixture and yet re-
main the 1-2 inch width called for on
the lever detail.

^
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OXY-\CETYLENE AND THE SCRAl*
HEAP

By F. A. McLean

IT
is not so many years ago that

plant owners, managers, superin-

tendents, and other officials were

prone to regard their scrap heaps as

necessary evils, unredeemable, and all

attempts at reclamation as more or less

worthless, or a foolish waste of time.

How different is the state of affairs

that exists in this regard to-day and the

two things which have perhaps been

more instrumental in bringing this con-

dition about than all others put together,

are the late war and the modern oxy-

aceftylene welding outfit.

In the old days, all too many scrap

heaps used to be the broad highway for

escaped profits and huge financial

losses. Go anywhere in the neighbor-

hood of large mines, steel mills, shops,

foundries, or either industrial plants and
what motley collections of blasted hopes

were to be found.

During the war, with the prices of

raw materials soaring to dizzy heights,

plant managers and factory men began
to cast reflective glances at their scrap

heaps and usually found large aggrega-

tions of broken or partially worn-out
machinery, machine tools, pieces of tool

or alloy steel, tubes, plates and other

odds and ends that naturally repre-

sented considerable profit thrown away,
but, which from the lack of necessity,

of knowledge, or of ways and means,

would, in' normal times, have graced the

landscape or the vista of some out-of-

the-way corner of the plant until its

huge proportions required the atten-

tion or excited the avarice of some
wandering junkman, in whicli case some
use was made of the material—it found

its way after careful sorting at the

hands of some Jacob or Isaac and his

tribe into the voracious maw of an open
hearth furnace, brass foundry or lowly

cupola.

In the case of isolated X)Jants, remote
mines, etc., such apparatus as found its

way to the scrap pile usually finished

its career through the action of the

snow and rain, as rotting rust in the

ground from Whence it came.

Confronted with the problems of

labor shortage, raw material shortage

and long-time deliveries of machine
tools and other equipment, many of the

more resourceful plant executives en-

listed the services of a modem acety-

lene welding outfit and put much of

their old equipment into service once
more with much profit, as in most
ca.ses the equipment had long since

been written off their books.

A large Western mine recovered from
their junk piles broken dollies and dies

for their drill sharpening machines,
which, through the medium of the ever-

ready acetylene torch, were soon ren-

dered fit for further service at about
one-ten.th of their original cost.

A Pacific Coast mine sived several

hundred dollars by welding a large
crus'i^r frame, or r.xther several thous-
and dollars, if one takes into considera-

tion ths length of time that the mill

would have been running under a handi-

cap during the weeks or months that

would have elapsed before a n,ew frame
could be cast, machined and shipped
from the East.

Another mine, at trifling cost, put
back into service a year's supply of
broken-bottomed tram buckets, several

months' supply of broken stamp mill

stems and odd lengths of tungsten
steel, as well as a number of man-
ganese steel crusher plates or checks
which were too large for their machines.
A great steel mill reduced a shut-

down which might have run into many
weeks to a matter of 48 hours or so by
welding a giant spur gear and thus
saved many thousands of dollars.

One of the shipyards on the Pacific

Coast had the misfortune to fracture

the frame of one of their hydraulic

presses and through the good offices of

a local garage man and a portable weld-

ing outfit the press was soon back at

work again, notwithstanding the fact

that this was the first job of

the kind the garage man bad ever

tackled. This yard now has a first-class

welding equipment of its own.

Into one of the dockyards on the At-
lantic seaboard floundered and limped
an ocean-going freighter with a broken
rudder post, and here again acetylene

welding saved time and money for the

owners.

In one of Canada's largest textile

mills, running twenty-four hours a day,

the breakage of same small parts of

their con plicated machinery is an al-

most daily occurrence, usually tying up
the machine for a matter of a few min-

utes or hours at the most, since an
acetylene welding outfit is an outstand-

ing feature of their up-to-date repair

shop.

Midst all of the smooth-running
hurly-burly of a mammoth daily news-
paper plant, a preiSs suddenly breaks

down through the failure of some minor,

but none the less important part, while

there are yet several thousand copies to

be run, and again acetylene saves the

day and incidentally the publishers'

reputation for having "Never missed an

issue in two or three decades."

During the war many railroads were
hard pressed for rolling stock, and many
a cracked locomotive frame and driving

wheel owe their resurrection to the

oxy-acetylene process with thousands of

dollars in savings to their owoiers

through the redamiation of discarded

equipment.

Cast gears are likely to have a nasty

habit of shedding their teeth, often

when least expected, and one milling

concern whose junk heap was swollen

by these toothless wrecks, cast about for

ways and m*>^ns to use them again. On
examination ic was decided that many

of the gears cuuld be repaired and art

acetylene welder was called in and
proved himself a skilful dentist by fus-
ing new teeth into the castings, which
were thus made as good as new and
kept many dollars in tihe company's
coffers for the shareholders.

In the ordinary machine shop, lathes,
planers, millers and other machine tools
which are sometimes broken, are often
easily repaired by welding the broken
parts. Small pieces of high speed steel

are welded to cheaper s'hanks or bodies
to form lathe, planer, or slotter tools,

milling cutters, etc., and many pieces •

of tool steel which were once regarded
:as waste are now used up to the last
fraction of an inch.

What the oxy-acetylene torch has done
for the automobile owner and the gar-
age man is too well known to need com-
ment. Now-a-diays any piece of metal,
be it steel or iron, cast, wrought, or mal-
leable, sheet, tube, or bar, brass, bronze,
aluminum, aluminum alloys or the preci-
ous metals, such as platinum, gold and
silver, may be easily welded and made
new again by the intense heat of 6,300
degrees Fahrenheit produced by the
burning of aceitylene in oxygen which
fuses these metals so that they run like

wax and which might virtually be said
to weld the broken parts by remoulding
them.

Some of the first attempts at organ-
ized espionage and war on the waste
pile seem to have originated in England
before the war. In a popular magazine
published in 1913 there appeared an
article on the career of a young English-
man who was said to have been paid a
percentage on the money which he re-

covered from his employers' scrap heaps
which brought him in an income of about
$20,000 a year.

It used to be said that the United
States had the bdggest scrap heap in the
world, and perhaps Canada was not far
behind, but with the well-organized cam-
paigns against waste now carried on by
most of the big railroads, mines and in-

dustrial plants, this would be a hard
statement to prove at the present time.

The war in itself was a great creator

of waste, yet in view of the resource-

ful and efficient methods adopted to

realize as much as possible from worn-
out or discarded material, no one can
fail to have other than ardent admira-
tion for the skill and foresightedness of

the men in charge of this department of

the work.

In the midst of the great cry for fhe

conservation of natural resources, of

raw mateirials, of man power, of time
and of money, that goes forth to-day,

two of the most conspicuous causes of

the newer and more intensive economy,
are the war and the oxy-acetylene weld-
ing outfit. The former, because it

taught plant executives to regard their

scrap heaps in a new lighit and the latter,

because it has enabled them to redu3e
their size to reasonable proportions.
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DEVELOPMENTS IN
SHOP EQUIPMENT

A NEW COMPENSATED HEAT-
METER

Until comparatively recently, the de-

termination of furnace and kiln temper-

atures by means of thermocouples was
attended with complications and difficul-

l.ies which made practical men impatient,

and in some instances doubtful in regard

to the intrinsic value and reliability of

the method.
Technical men, however, have realized

from the beginning that, within certain

temperature limitations, the results ob-

tained by the use of thermocouples were

not only accurate, but cculd be made
"direct reading," provided that the

thermocouple bs connected with a gal-

vanometer which would indicate the

actual value of the e.m.f. obtained by
heating.

On first consideration, this problem

did not seem difficult of solution, since

it is £n established fact that the e.m.f.

cr voltage of a thermocouple, bears a

direct relation to the difference in tem-
perature between its hot and cold ends.

It iii also true that the movable coil of

a miliivoltmeter will be deflected to an

extent which is directly proportional to

the e.m.f. of the thermocouple. There-

fore it would seem the simplest operation

imaginable to connect the thermocouple
and the instrument toijether by means of

insulated conductors, figure the scale in

temperature values and regard the prob-

lem as solved.

Unfortunately, however, we have also

to contend with factors which cannot be

ignored if accurate results are requir-

ed; namely, line resistance, thermo-
couple resistance, and the resistance of

the indicator itself, because, to be pre-

cise, a direct current millivoltmeter ac-

tually is net a millivoltmeter at all, ex-

cept in name, but is a milliameter or cur-

rent indicator. All instruments of the

d'Arsonval type depend primarily upon
current for their operation and the ex-

tent of the deflection obtained with any
given current is established by the inten-

sity of the magnetic field, the controlling

force of the springs, and the number of

convolutions or ampere turns in the mov-
able coil, and not by a remote e.m.f.

Therefore, if the conductors which carry

the current from the source of

e.m.f. to the terminals of the

instrument do not have a negli-

eible resistance, then, in accordance with
Ohms' law there will be an appreciable

fall of potential along the lin°, with the

result that the movable system will re-

ceive n <fiminished current and therefore

be low in its readings. To reduce such

errors to a minimum, it is desirable that

the instrument resistance be as high as

possible, so ' that the line and thermo-
couple 'resistant may be proportionately

ii.significar.t. For instance, If the re-

sistance of the millivoltmeter is 300

ohms, and the resistance of the line (A)
and thermocouple (C) is 3 ohms, the cur-

rent through the circuit will be reduced

% of 1 per cent, instead of 1 per cent.,

and the insirument indications will be 1

per cent. low. Figured in degrees Fah-
renheit, this would mean an error of ap-

pioximately I'l dcg. in 1400 degs. Fahv.

if a thermocouple were used.

The advantage of high-resistance in-

struments, therefore, becomes evident.

For instance, if the pyrometer has a fe-

sistance of 600 instead of 300 ohms, and
the line resistance remains the same, an
error of 3 parts in 600 will result or only

V2 of 1 per sent, instead of 1 per cent.,

or about 7 deg. Fahr. in 1400 deg. FaTir.

Until v.'ithin the last five years it was
customary to use a so-called low resist-

ance pyrometer to measure the current

from the thermocouple. These instru-

ments had from 2 to 5 ohms internal

resistance and were naturally materially

affected by the external resistance of the

thermocouple and leads. In the past few
years high-resistance pyrometers have
been almost universally adopted. These
instruments have an internal resistance

of usually from 300 to 1200 ohms. The
higher the resistance naturally the fess

effect on the readings due to variations

in Ime resistance, but will increase in in-

ternal resistance; something has to be
sacrificed, and usually control or torque

is weakened. In consequence, the instru-

ment is not as substantial or dead-beat,

and, due to the use of lighter springs is

more apt to be affected by spring fatigue.

It has been found by trial that an in-

strument of medium resistance (about

oOO ohms) can be produced in a satis-

factory and substantial form, but an in-

strument of this class is necessarily af-

fected in its indications when leads of

considerable length are employed. 'Ma-
terial variations in the length of thermo-
ccuples are also a source of error, as

well as the introduction of compensating
leads. When compensating leads are

employed, as well as long wires, in con-

necting the thermocouple with the in-

strument, it is a common practice to re-

duce the resistance of the instrument in

order to offset the effect of line resist-

ance. This i.'-; at best a method of douljt-

GENERAL VIEW OF THE HEATMETER.
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ful value, since it interferes with check-
ing the scale by comparison with a stand-
ard, and does not compensate for changes
in the resistance of the line or thermo-
couple, due to variations in temperature.

Various device? and attachments have
been made for use in connection with
indicating and recording millivoltmeters
and pyrometers, by m.eans of which the

instruments will remain direct reading,

and at the same time be compensated for

external or line resistance. Inventions
of this class range all the way from a
siiiple step rheostat connected in series

'vith the "dead' resistor of the instru-

ment, to the elaborate and complicated
apparatus employing the substitution

and deflection methods, the potential of

the thermocouple being first balanced
against ancther potential derived from a

dry cell, and after an intermediate oper-

ation and on intercomparison of deflec-

tions, the effect of line resistance is fiii-

ally balanced out by means of a rheostat,

and direct deflections are obtained from
the thermocouple current.

It remained for two physicians, Paul
D. Foote and T. R. Harrison, of the Bu-
reau of Standards, Washington, to offer

an invention of theirs, which, incorporat-

ed in a Brown pyrometer, eliminates the

effect of line and thermocouple resistance

by means of an operation which is so

siinpls that anybody can use the instru-

ment and obtain accurate results.

This improved heatmcter will unques-
tionably appeal to the practical man who
wants results and does not care especial-

ly how the instrument functions provided

its indications can be relied upon.

In testing with this apparatus all that

is necessary is to connect the thermo-
couple v/ith the instrument binding posts

in the usual manner, press a button, turn

a knob, and take a reading, which will be

the correct e.m.f. of the thermocouple at

its hot end, even if the line is miles in

length. In fact the line may have as

much as 15 ohms resistance. Tlie Brown
Instrument Company, Philadelphia, are

the manufacturers of this equipment, and

the accompanyin!^ illustration shows one

form of the complete instrument. As
will be seen, the accessory details in-

corporated into the instrument do not

decrease its portability and convenience

nor increase its size.

LET'S USE THE RIGHT NAME
Under this peculiar, yet reasonable

heading:, the Warner & Swasey Co.,

Cleveland, Ohio, comments as follows:

The name "screw machine" is no lon-

ger appropriate wherj applied to the

modern turret lathe. This type of ma-
chine is seldom used for the making of

screws, as automatic screw machines of

various types serve this purpose better

when large quantities are involved. The
field of the modern turret lathe is as

universal at the present time as is that

of the engine lathe. Ten years ago bar
work was the main product handled on
what was then known as a hand-screw
machine; but to-day there is more chuck-
ing work performed on the turret lathe

than bar work. Furthermore, the mod-

ern turret lathe is designed and con-
structed to handle heavy castings and
forgings and is provided with sufficient

power for machining tough forgings and
alloy steel parts. For merely making
screws, the present power provided in

turret lathes would be entirely super-
fluous.

WTiile there is a natural reluctance to
change a trade name so long used, we
have started a campaign for discontinu-
ing the name "screw machine" when ap-
plied to the modern turret lathe. We be-

lieve that the mechanical world prefers

to call a machine by a name which de-

scribes the field for which it is intended
— a name that it has acquired by evolu-

tion into a larger field, rather than a
name designating the field occupied
years ago. The screw machine of yes-

tsrday is the turret lathe of to-day, and
we take this opportunity of urging all

users and manufacturers to aid in the
campaign for dropping the old term
"screw machine" when applied to turret

lathes.

NEW THINGS IN MACHINE TOOLS

The Sibley Machine Company of South
Bend, Ind., are now manufacturing two
new sizes of drill presses, similar in de-

sign to their 24-inch sliding head ma-
chine.

* * *

The Grand Rapids Grinding Machine
Company has designed a grinding ma-
chine for grinding the tapers on the ends
of taps. It is adjustable for right or
left-hand taps, and likewise for long
or short tapers.

* * *

The Norling Rotary Engine Company
of Chicago, has recently perfected a self-

locking one-ton straight-line chain hoist,

which combines the four good qualities

of simplicity, safety, durability and light

weight.
* * *

Pneumatic motor hoists in capacities

up to 2 tons are now being made by the
Independent Pneumatic Tool Company of

Chicago. The speed lift is 32, 16, and
8 feet, respectively, for the %, 1 and 2

ton sizes.
* t V

A very serviceable punch, which may
be used either for hand or bench work
on 20-gauge or less, and up to a half-

inch hole, has been placed on the market
by the Parker Supply Company of New
Yorkj The total weight of the machine
is 4% pounds.

* • *

An automatic temperature regulator
has recently been placed on the market
by Charles Engelhard, 30 Church Street,

New York. By means of a motor and
suitable gearing a slotted link, adjust-

able to different strokes, is caused to

oscillate, and by the action of two electro

magnets in circuit with a pyrometer, a

shaft is revolved in one direction or the

other, depending on the magnet in ac-

tion, so that the control valve may be

opened or closed according to th<^ tem-
perature desired.

* * *

Among the many tools that Alfred

Herbert, Ltd., of Coventry, Eng., placed

on the American market recently, are a
universal turret lathe, a heavy duty
combination turret machine, and a

•^riccial lieavy-duty slotter; The turret

lathe^ which is known as the No. 4, is

designed fi-r both bar and chuck work.

The spindle has a hole for 2-inch stock,

and has a range of eight speeds." Four

automatic feeds are provided. The hex-
agon turret may be rotatisd automatical-
ly or by hand. Adjustable stops for each
position of the turret are likewise pro-
vided; they act as dead stops in addition

to tripping the feeds. The he'hvy com-
bination turret machine is made in three
sizes, the two larger provided with six-

teen changes of speed. The turret slide

apron is fitted with reverse feeds so that
the cutting tools may be operated in

either direction. The spindle holes are
for 2 ;'i , 3'^ and 4 '/^ -inch stock respec-
tively. Net weights are 5,2?0 lbs., 6,680

lbs., and 11,050 lbs. The Muir slotting

m.ichine is designed for exceptionally
heavy service, and is particularly recom-
mended for crank web work, and work
beyond the economic score of the ordin-

ary milling machine. These slotters are
made in four sizes, ranging from. &V2 to

IS-inch maximum stroke, with table dia-

meters of from 27 to 42 inches.

NEW CATALOGUE
The Geo. F. Foss Machinery and Sup-

ply Company, of Montreal, has just is-

sued an elaborate and well-arranged
catalogue, containing 1,300 pages, ex-

clusive of index, the latter occupying
about 50 pages. The book is profusely
illustrated with cuts and diagrams. A
prominent feature of this catalogue is

the arrangement of the various lines and
the systematic grouping of the different

articles. The illustrations on a given
page are designated by the same num-
ber, being distinguished from each other
by the addition of different letters. A
special index has been devised for locat-

ing all articles described and instantan-
eous reference is practically assured. A
considerable section in the back of the
book is devoted to useful and valuable
information.

The iron deposits at Boisdale, Cape
Breton, Nova Scotia, are being opened
up by the Dominion Steel Corporation in

order to determine the quality and quan-
tity of the ore. At the present time it

is understood that fully 10,000,000 tons
are in sight, and it is believed that this

is not by any means the full extent* of
the deposit.
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Stretcher Waggon of Unique and Simple Design
By George Laidler

NEARLY every large industrial

plant has its hospital or first aid

department. With the increasing

size of plants it is important that there

should be provided a ready means of con-

veying an injured employee from any
part of the works to the works' hospital

or first aid post.

The ordinary hospital type of wheeled
stretcher is too delicate and expensive

for factory or outdoor use. To meet its

own needs one firm has devised the sim-

ple vehicle shown on the accompanying
drawings, to accommodate a standard

stietchf'r. The stretcher vehicle is kept
at the works' hospital.

At certain well-known points where a

telephone is available (usually foremen's
offices) stretchers are placed in readi-

ness.' In case of accident a message to

the hospital causes the vehicle to be hur-

ried to the scene. Meauwhiie the local

stretcher has been taken to the injured

employee, and when the vehicle arrives,

or is met by its bearers, the patient is

carefully wheeled to the medical man,
without the inconvenience of transferring

the sufferer from the original stretcher.

In construction, the gussetted frame
A of light angles is arranged to take the

stretcher easily. A cross-braced under-
frame B flat bar rests upon two springs

ci as are sold tar wagon seats. These
in turn rest on hardwood blocks which
are held to the tubular axle by bolted

straps. The wheels are of the common
bicycle type, with solid rubber tires one
inch diameter. Pneumatic tires are un-
suitable as they are liable to be punc-
tured or to be found deflated when sud-
denly a call comes. For strength and
simplicity the standard cycle spindle with
ball bearings is replaced by a parallel pin

C with a flanged end, which is driven
into the inch pipe axle and pinned.

The hinged leg D consists of a pipe

with a cap, joined by a tee to a semi-

circular member with flattened ends.

These ends are attached to a knee of bent
plate bolted to the frame. When down,
the leg is rigidly held by a chained pin
passing through bent plate and flattened

pipe, en one side of the vehicle only.

When in motion the leg is swung to-

wards the axle and kept there by insert-

ing the pin in another ho'e.

The stretcher E consists of stout can-
vas over hardwood side pieces. When
opened, hinged arms of inch angle inter-

lock in a position beyond the dead centre.

(See detail F). The ii-on brackets G
serve to keep the canvas above the floor

or ground, and also to prevent end play
when the stretcher is placed on the ve-
hicle. The end straps are for fastening
the stretcher when rolled up, and the cen-
tral strap is long enough to encircle a
patient who might be violent, as in a fit.

The cost of labor and material for one
vehicle and twelve stretchers as describ-
ed amounted to $125.

A plate-bending roll which has recent-
ly been made in America is claimed by
the makers to be one of the largest ever
turned. It is 35 ft. 6 in. by 3 in. in the
body, 40 feet 8 inches overall, and
weighs 60 tons. The ingot from which
it was forged weighed 119 tons, and was
67 inches in diameter.

DETAILED VIEW OF THE STRETCHER WAGGON
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Intricate Welding of Aluminum Crank Case
• It is Often Surprising What Can Actually be Accomplished by the

Welding Process—This Description From "Acetylene and Weld-
ing Journal" Shows Some Wonderful Work on an Aluminum

Crank Case

THE accompanying photographs
which show an aluminium crank-

case before and after repair by
the oxy-aeetylene process, demonstrates

that no matter how bad the damage may
appear, and in this case the casting was
broken intc twenty-seven pieces—it was
also badly cracked and several parts

were missing—it is possible to repair it

provided that technical skill and in-

genuity are used.

Aluminium as a material for casting

presents many advantages on the score

of lightness and strength, and the enor-

mous number of aluminium castings

which are now employed in aeronautical,

automobile, and other classes of work
opens up a wide field for the application

of the oxy-acetylene process for the re-

pair and alteration of such castings.

Pure aluminium is not usually

employed for castings subjected

to stress, owing to its comparative

softness and lack of strength. In

order to raise the tensile strength and

increase the hardness it is usual to

add small percentage of some hardening

metal, such as zinc, copper, nickel, etc.,

the amount and nature of the added

metals depending upon the physical and

mechanical properties desired. There

are two main classes of aluminium cast-

ing alloys; those containing zinc (either

with or without the addition of small

quantities of other metals) and those

containing copper as their principal

hardening medium. The extensive re-

searches of the British Aluminium Com-
pany, Ltd., into the properties of alumin-

ium alloys have enabled them to select

and standardize a number of alloys.

These alloys are supplied in the form
of a notched ingot weighing about 6

lbs.

In the case of new castings, shrink-

holes, pinholes, and other surface defects

may be repaired in a very satisfactory

manner with the oxy-.icetylene blow-

pipe, and the casting thus repaired is

quite as strong and reliable as one cast

perfectly. After the repaired portion is

cleaned up and any exoess • metal re^
moved it should be impossible to dis-

tinguish the welded part from the rest

of the casting.

A suitable alloy for crank-cases con-
sists of zinc, about 13 per cent., copper
about 2% per cent., and the remainder
aluminium.
The success of welding aluminium

castings by the oxy-acetylene process
depends to a great extent upon the skill

and intelligence of the operator. The
average aluminium casting is somev.hat

tlal, and the expert will pay attention

to this, that the oxygen and acetylene

should be very pure; aluminium absorbs
nitrogen if present as an impurity in the

oxygen and other gases and the presencs
of these will render the welds porous,

brittle and unreliable. Dexterity in

manipulating the flame so as to avoid
deformation and rapidity and ease of

operation are essential if overheated
and damaged welds are to be avoided.

A first-class aluminium flux is a great
advantage and a skilled operator has no

nil'. CVLIN'UEU Al TER WELDINC.

ccniplicated in its design, hence the ne-

cessity for skill in carrying the work
through, especially during the prelim-

inary portion. An expert in aluminium
welding is distinguished by the careful

preparation of the work, the arranging
of supports, chills, temporary moulds,

etc.; the sound judgment as to whether
total or partial preheating is necessary;

the choice of a correct size and well-

designed blowpipe; the adjustment and
maintenance of the correct proportions

of oxygen and acetylene. In this con-

nection many writers st'll recommend

the use of excess acetylene in the flame

in order to prevent oxidation and re-

duce the temperature of the flame. With

well designed and a good range of blow-

pipes this is not necessary. It is essen-

difficulty in determining the relative

merits of fluxes. The welding rod should

be of practically the s*ne composition

as the casting, pure rod should not be

used and for crank-case repairs rods

of about half inch diameter, which are

diff'icult to obtain, are a distinct advant-

age. The rods in common use at the

present time are usually too short and
too small in diameter. Since aluminium
alloys have a low melting point, high

conductivity for heat, and become fragile

previous to fusion, preheating and cool-

ing must be carried out very carefully.

The use of a flux on aluminium cast-

ings has been abandoned by many weld-

ers. In place of it they break down and
remove the oxide by means of an iron

Continued on page 62

NM
THE CYLINDER AS IT APPEARED BEFORE WELDING.
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answer so you will not be overheard by the Bolshevik

raiding crew.

Yes, we get you, Steve. We agree with you.

Facts were at once brought out to nail this mischief

maker, and it was shown that the business under review

has made profits of about 6.8 per cent.

The figures were from the books of chartered account-

ants in Chicago who audited the firm's business.

The agitator is always ready to pick up half-baked

figures, odds and ends that are miserably deceptive, and

out of these patch up material with which to harangue

and distort.

The wise employer will fight figures with real figures,

and falsehoods with absolute, sworn-to if necessary, state-

ments of actual conditions.
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Daylight Saving Muddle
AYLIGHT saving is meeting with an indifferent

reception this season. Places that had it last year

are staying with the clock this year, and letting the sun

and the moon alone.

It suits fome families, and others find that it does not

work to their advantage at all. The result is that we have

this year a splendid example of hit-and-miss time all over

the country.

This country has had some years of experience with

this sort of thing now, and those who have been benefited

are a minority when compared with those who have found

the new idea a nuisance and a drawback.

And so we have the spectacle of railroads running on

old time through places on new time: Toronto on new
time and Hamilton and places in between the two on old

time.

The whole thing as it stands is a mess.

Put the hands of the clock where they properly belong

and quit tinkering.

fust Half the Truth
SERIOUS mischief often comes to pass from some hot-

head grabbing a half-truth and making use of it.

For instance a little book published by radical printers

in United States has this:

—

The day operator, working for the scale and producing

28,000 ems of eight-point type (which, according to the

scale of prices, is a fair day's work), receives a few cents

over J7. The employer, according to the schedule of rates

of the composition association (which we understand has
recently been I'evised upward), receives for this 28,000

type 121. On a weekly basis this means that the operator

receives $42 and the employer $126.

Do the above figrures make you feel contented and per-

'^\fe<!tly satisfied with tSp present scale? Whisper your

Declining Steel Inquiries

THERE has been a perceptible falling-off in inquiries

for steel during the past month. It may be that part

of this is due to the fact that people become weary of

asking for things they cannot get, but that will not explain

it all.

The most likely explanation is that buyers are getting

weary of paying two or three prices for everything they

take into stock, and unless they must buy to avoid a

close-down, they are out to stay until there are more

signs of sanity in steel prices.

For instance a salesman dropped into Toronto this week

with the information that he had a fair tonnage of black

sheets at 8 cents per pound. He found several firms ready

to talk business. These warehouses have to add their

profit, which will mean, exchange added, a re-sale price

of around 10 cents to the consumer in Canada for black

sheets.

There are firms that must have black sheets or go out

of business, and for this reason they pay through the

nose. It is not correct to say they are willing to pay these

prices. They pay them because they have to pay them

or close up shop.

To get some idea of the average prices for sheets at

Pittsburgh, take the five years 1910 to 1914 inclusive, and

the prices will average this way:

Year Per Ton

1910 $45.80

1911 40.60

1912 40.00

1913 44.00

1914 37.80

1920 87.00

Prices for Canada are not always regarded as domestic

business by United States mills. The recently announced

schedule of the American Sheet and Tin Plate at Pitts-

burgh was 4.35. Add one cent per pound, or $20 a ton for

Canada and we have $100.70 per ton. Freight, duty, ex-

change added will put the Canadian user in for a sheet that

will cost him around 7.35 without any profit for a dealer.

When you get into the premium class and start 2.65 per

pound higher than the Canadian price from the Steel

Corporation, and add the profits of a dealer here on the

basis of the increased capital necessary to handle the

stuff, you are going to have an article that will cost the

Canadian buyer around $240.00 per ton.

How is the Canadian manufacturer going to turn out

material to compete with articles made in United States

under such conditions?

The result is to be seen in the falling off of the demand
in the steel trade. It does not mean that there is not a
demand and a scarcity for steel. Rather, the real interpre-

tation is that buyers are dropping off unless for absolutely

vital supplies, until such time as some of the premium
brokers get off the map.
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TRANSPORTATION HAS
BEEN THE ONE

REAL PROBLEM
And Traffic Has Increased With Much Greater

Speed Than the Cars to Take
Care of It

By E. A. McCarthy, Hyatt Roller Bearingr Co.

D URING the past winter I have seen office men of

mediocre physique spend night after night in various

railroad switching yards out in the snow and rain to make

sure that their shipments were moved. I have seen these

same men roll up their sleeves alongside freight handlers

and help transfer stuff from one car to another. I have

seen farm tractors do switching work day after day

—

switching that technically was the duty of the railroads.

I have known manufacturers to send men across several

states to get a trunk or a suit case full of parts to be

used for completing machines—machines that were often

sold at a loss.

One Michigan manufacturer, within the next few weeks,

will begin operating a fleet of trucks between his factory

and his sources of supply—in some instances a distance of

over 700 miles!

In our own organization every man who has visited our

factory during the past six months has been instructed to

bring back as many bearings as he could carry as baggage.

During the express handlers' strikes over half of our

office force went down into the railroad yards and spent

day after day^—sometimes far into the night, unloading

express cars containing our product in order to expedite

deliveries to our customers.

It is hard for the public to realize just how many diffi-

culties have beset the manufacturer in making deliveries

during the past two years. Never before have so many
different obstacles had to be overcome.

Although on every hand we hear cries of greater pro-

duction, I believe that a thorough analysis would convince

anyone that it is more a question of transportation, for

even with disturbed labor conditions the majority of delays

in manufacturing can be traced directly or indirectly to

delays in transporting material.

During the past three years transportation has been the

"neck of the bottle." No one has been free from the

effect?. The manufacturer has been delayed in getting his

material. He is dependent upon the steel mills and the

parts makers, and they in turn are dependent upon the

mines, and then again the mines are deipendent on other

manufacturers for mining equipment with which to

operate.

The farmer is dependent on many phases of the manu-
facturing industry to supply his needs and absolutely

everyone is directly dependent upon the farmer.

Thus we get an endless circle of dependencies and
analyzing the situation from its various angles the wonder
is that things are moving along as smoothly as they are.

Since 1915 the volume of freight handled in this country
has increased 45 per cent. During the same period the
increase in number of freight cars amounts to only 2 per
cent.!

This deficiency in freight car equipment is seen re-

flected in express service: when a shipper realizes the con-
gested freight condition he routes more and more of his

g^)ods by express.

As a result of this condition express shipments have
increased more rapidly than ever before. Few express
cais have been built during the past three years. To-day
it is quite the practice to ship commodities by express
that under normal conditions would have always gone by
freight. This has been a substantial factor in increasing
prices.

The railroads are the arteries through which the very

life blood of the nation flows. These arteries are hardened,

they no longer expand, the blood pressure is high. Goods

cannot be freely transported from one section of the

country to another and as a result of this our whole indus-

trial system is out of joint.

The only way to compensate for the deficiency is to

speed the flow of products through the available channels.

It is up to the traffic men—^^both with the railroads and
with private corporations to accomplish this.

It is a "man's size job." It is an unending job. Con-
ditions are serious—if we give up to them they will im-

mediately become disastrous!

More work, more thought and less talk are needed;

High-brow legislation will not change the economic condi-

tion. The problem is practical rather than political. We
have no time to spend in proving who is to blame. It's a

question of making the best of things by putting forth

constructive eflfort and real "sweat."

Speaking of Gardening
ABOUT this time most every year when bullfrogs make

a sound, men get a hankerin' in their souls to gouge
into the ground, and there to plant a seed or two, or

stretch 'em in a row, and wield a shovel and a rake to

coax the truck to grow.
Ah! Well, I mind when once I went and bought a rake

and spade, likewise a hoe, the slickest thing a man had ever

made. I got a shovel and a trowel, wheelbarrow and a
line, and reckoned in the winter on spuds and beans we'd
dine.

The outfit cost me seven bones, stripped from my fad-

ing wad, before I ever made a hole or turned the thistled

sod.

Tomato plants and radishes, cucumbers, onions too, I

stuck in carrots, beets and corn—the plot was ten by two.

Whene'er I saw a weed in there I got the spade and
hoe, and said you evil sproutin' thing from this here place

you go. It was a joy unto my eye to see the green stuff

sprout, until the slugs and bugs and lice began to look

and shout, and tell their friends about my stuff, about my
tender shoots, and while I tinkered on the top they tinkered

at the roots.

Tomatoes were a bilious hue, the worms theyi weighed
a pound, they got their fists clenched for a scrap whene'er
I came around; the lice they swiped the radishes, they
riddled them right through, I had six carrots from the
wreck to figure in a stew.

My garden was a mess all right, old Hicost stayed
with me, I'd reckoned to have chased that prune into some
lofty tree.

But every time when spring comes round I grab my
rake and hoe, and out on my ten feet of earth I start to

make a show. I know I aint no gardener, but then, by
heck, it's nice, for easy marks like me to feed tomato
worms and lice.—Ark.

THE overall fad and the strike against using potatoes fell

asleep at the side of the road. One reliable report has it

that Old Man Hicost ran over them with his cart.

IN THE machinery, iron and steel world just now, it is

one thing to buy goods, and quite another to receive them.
* * *

THE Germans now say that the Kaiser lost the war, and
they were prepared to can him early in 1918. All these

postmortems are wasted time and energy. The fact is

that had the war been going well the Kaiser would have
been regarded as a dandy. Nothing succeeds like success,

and nothing is so unpopular as a failure.
:4e * *

A NORWEGIAN astronomer has discovered that the real

.

color of the sky is black, and not blue. ' A man who has
eaten a dollar meal and found he had. 50 cents to pay for

it has made the same discovery. • •
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MARKET
DEVELOPMENTS

Shipping is a Serious Matter for the Trade Now
Embargo Against Many Points is Still On—Many Orders Have
Left the Mills in States, But There is No Trace of Them Yet-

Falling Off in Steel Inquiries Noticed

THE steel warehouse trade in Toronto is of the

opinion that there has been a falling off in the

number and extent of the inquiries, as compared with

a month or six weeks ago. Their volume of business is

still satisfactory, and their accounts are in splendid shape,

but the fact remains that some of the insistence has left

the market. High prices and the operations of the

premium brokers and mills may have something to do with
this, as it is not likely that any consumer would buy a

pound more of premium material than he had to have to

keep the doors of his shop open. The distance between
Steel Corporation prices and those asked by premium
brokers is very marked, and business inquiries are drop-

ping off as a result.

The strike is a much more serious matter than is gen-
erally recognized. Firms in Canada are having serious

times trying to get cars from U.S. points. Embargoes

are holding back materials that are absolutely necessary

to the operation of plants. There are cases where ship-

ments of boiler tubes, for instance, left the mills at the

end of March, and have not been heard of since either by
customer or shipper.

The machine tool trade believes there is a lot of busi-

ness in the country that will come out later on, viz., the
replacement selling. Firms wanting to replace old equip-

ment have stayed out of the market on account of long
and indifferent deliveries and the high prices. This book-
ing will all come in due season, and makes a nice reserve

in the way of business for the future.

The scrap trade continues stagnant. The embargo is

still on and trading is confined to Canada. The demand
here is not brisk. Prices, though, have not suffered, and
are still quoted at the rates prevailing a couple of months
ago.

TIRED ORDERING
AND NOT GETTING

That May Account for Some of the Fall-

ing Off in Inquiries in Ste«l

Market.

'TPORONTO—The steel trade reports
•*• that inquiries have fallen off as
compared with a month ago, but they
will not state that the sales have sagged
a great deal. It may be that some of the
buyers have become wearied of asking
for material which they have been unable
to secure, and a supply and some definite

promise of delivery might do much to
bring them back into the market.
The railroad troubles in" United States

have played havoc with deliveries. The
representatives of one of the large
machine tool plants was in Toronto to-
day, and speaking with this paper stated
that during the past month the deliveries
they had been able to make amounted to
some $20,000. The rest of the material
was piled and stored waiting for some
betterment in the shipping situation.
There are several views on the machine

tool situation that have value as causing
people to think. "There are a number of
plants," stated one dealer, "where they
have put in a lot of money in plant and
equipment. They have been held back by
a hundred and one things from getting
production on a payiijg basis. It is nec-

essary for them to stay in the market
and keep on buying in order to get pro-

duction to the point where their money
will start to come back. It is very
natural that they should wish to reach

this point while their selling values are

still at the high mark.

The Resalo Market Still Here

"Then there is the re-sale market for

machinery. By that we mean the takiniT

in of machinery for the purpose of re-

placing tools that are either worn out
or out of date. That market is still

here, and it is going to be a good one
when some of this special business gets
attended' to. There are plenty of places
that are doing wh.it people are, viz.,

making the old stuff do. This business
is piling up, and a certain amount of it

is forced into the market every now and
then by necessity, but there is a lot of it

that has not come and it forms a very
nice reserve for the future."
"We are certainly placing no orders

for stock," stated cne dealer to-day. "A
good many of the makers of machinery
are enforcing the non-cancellation clause
again. We will order only against a
certain and definite sale."

Pemand is Falling Off

Inquiry has fallen off in the steel
market in the past few days. That is

the consensus of opinion of several

dealers. The month of April was an ex-
ceptionally good one. The steel trade
is in good shape here, though, for what-
ever happens. One manager stated that
he was certain they did not have $1,500
on their books now. and all of this, he
thought, could be gathered up in a
short time were it necessary. Others re-

port the same state of the market. "We
can't slump," laughed one of the steel
merchants when speaking of the matter,
"for the very good reason that there is

hardly anything in our warehouse to
slump on." He went on to state that
the reason for Japan's trouble financially
now has been the high prices they have
been paying for al! classes of steel

material. Every agency from the com-
mission man, jobber, through to the user,
is stuck with high priced material there.
Canada has not sinned in this regard. We
have paid higher prices than ordinary
because we have had to do it."

Premium dealers are booking more
businesis in Toronto this week. A good
tonnage of black sheets went at 8%
cents f.o.b. United States points, and
that will mean a pretty fair advance
when the material passes out of the
warehouses here.

A representative of one of the largest
steel mills who was in Toronto this

week stated that he had seen hardly a
single freight car moving between
Pittsburgh and Buffalo. Shipments for
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this district are very bad, and not a few
manufacturers are in bad straits wait-

ing for some material in order to finish

up and release a lot of goods that have

a more or less seasonable sale. In one

case a large number of gas engines are

waiting for a few parts to let them out.

One Toronto firm ordered 150 tons of

boiler tubes, and were delighted with

the manner tha't the first two cars got

over the border. That would account for

about 60 tons. Since then they have
heard nothing of them. The rest of the

shipment is either caught in the em-
bargo or lost.

A number of shipments were started

from U. S. points at the end of March.
Where are they? No person seems to

know. Efforts that have been made to

trace them have not been successful.

The Scrap Trade is Quiet

Dealers are inclined to blame the em-
bargoes for the unusual dullness that has
settled down on the scrap metal trade.

Any business that is carried on is con-

fined of necessity to Canada. The reds

and yellows are very dull, and about all

the trading that is being done is being
held for future delivery or speculation.

The demand for iron and steel is not
very insistent or pressing. It is pos-

sible to get orders filled now for a fair-

ly wide range of wanted materials, al-

though there is still room for a holder
of stove plate, cast scrap or heavy melt-

ing to get a hearing in the market at a
good figure. Prices are not being chang-
ed yet, although it is easy to see that

there is a weaker feeling in the njarket.

GERMAN TOOLS NOT
IN MUCH FAVOR

At Least That Is the Report That Comes
from Germans Out to Make

Investigation.

Special to CANADIAN MACHINERY.

-VTEW YORK, May 13.—Improvement
-1-^ in railroad transportation has
brought a better feeling in the machine-
tool trade. Some plants are now making
shipments for the first time in weeks.
Locally the demand for machine tools
has fallen off in the past week, but it is

not to be expected that buying in vol-
ume would continue under the uncertain
conditions which prevail.

The Norfolk & Western Railroad has
not yet begrun placing orders against the
list issued a couple of weeks ago, but it

is understood these orders, amounting
to hundreds of thousands of dollars'
worth of shop equipment, will be forth-
coming soon. The Long Island Rail-
road has inquired for a few tools. The
General Electric Co. is again in the
market for tools. Aside from some of
the large automobile companies, the
Genera! Electric Co. has probably been
the largest buyer of machine tools in the
United States during the past year. A
new list has been issued for the recently
acquired plant at Bridgeport, Conn.
About 1.5 milling machines, eight shap-

ers, several grinders and other tools are
required. Some of the equipment recent-

ly bought for the Bridgeport plant was
diverteci to the new Baltimore, Md.,
plant. The Simms Magneto Co., East
Orange, N. J., has purchased additional
tools, its purchases in the past several
weeks having been fairly large. The
Van Sicklen Speedometer Co., Newark,
N. J., and Toledo, Ohio, has cancelled
some of its recently-placed orders, as it

will not make magnetos, but will con-
fine its production to speedometers. The
S. S. White Dental Mfg. Co., Staten
Island, has bought several tools.

Export trade is not notably large, but
some business is coming through, notably
from England. It is stated that the
automobile manufacturers there will

copy American production methods to

some extent, and are seeking American
production tools. Multiple spindle drills

and milling machines are particularly in

demand. A newspaper dispatch from

Berlin, Germany, quotes a letter written

from London by the leading member of

a German committee which was sent to

England to foster trade relations be-

tween Great Britain and Germany, in

which it was stated that owing to the

huge quantities of American machine
tools with which England has been
flooded during and since the war the

latter country offers small encourage-

ment to German manufacturers of

machine tools. "These American
tools," he writes, "are of excellent qual-

ity and made to the English foot and
inch measure. For that reason they are

preferred. Moreover, English workmen
still have, strong objection to tools of

German make. The German manufactur-
er must have patience."

One of the largest export inquiries be-

fore the trade is from Anderson, Meyer
& Co., 80 Wall street. New York, an ex-

port concern, which wants about .30 todls

for shipment to China.

THE RAILROAD STRIKE IS WORSE
THAN HAS BEEN GENERALLY STATED

Special to CANADIAN M.VCHINEHY.

p ITTSBURG, May 13.—Pig iron pro-
A duction in April, curtailed by the
rail strike, was at the rate of about
33,650,000 gross tons a year, or at 75 per
cent, of capacity, if capacity be estimat-
ed at 45,000,000 tons a year, and that
seems to be a fair estimate, though pos-
sibly it may be found to be a trifle low,
if favorable manufacturing conditions,
like those obtaining before the war, ever
return. The March rate had been 90
per cent, of capacity, and as the rail

strike did not apply to the entire month
of April it is evident that when the
strike was at its worst the rate of pig
iron production was more than one-
sixth off from the March rate. Had it

not been for the strike production
would probably have increased, since all

the trends were in that direction. The
production of steel was probably affect-

ed by the rail strike in about the same
manner as was the production of pig iron.

The April steel ingot report of the
American Iron and Steel Institute should
appear in a few days and will permit of
an exact comparison being made.

Production of pig iron and steel has
continued to grow, although at a rather
slow rate. Among producers there is a
disposition to complain that reports as
to the rail strike waning are altogether
too favorable, that the strike is still very
bad, but on the other hand one can ob-
serve also that the producing trade has
a disposition to magnify the effects of
the strike upon production, by not
making sufficient allowance, in the gen-
eral average, for the plants that are
working practically full. Thus the South
and East are scarcely affected at all, and
some of the plants on the lake front are

doing quite well, alnjost normal. The
Youngstown distric*, the one most af-

fected, seems to be producing at more

than half capacity, while the immediate
Pittsburgh district is probably doing
better than 80 per cent.

Trainload Movements.

In the territory affected by the strike,

most of the freight movement in connec-
tion with the iron and steel industry is

of the solid trainload variety. Such coal

and coke as reached the Youngstown dis-

trict, for illustration, is altogether by
trainloads, diirect from coal mines in the
case of coal, and from yards in the Con-,

nellsville region in the case of coke. In-

asmuch as it is much more difficult to
make up solid trainloads of finished steel

products, the movement out of works is

smaller than the movement of raw
materials to works, and thus, in the
main, steel is accumulating at mills.

There are a few large consumers who
can take entire trainloads of steel, but
the ordinary consumer cannot. There
has been some movement of trainloads
to Western classification yards, whence
individual cars are dispatched to Western
consumers. Permits to ship carloads are
obtainable with slightly more ease than
a week ago, and a few districts have had
their embargoes entirely removed. There
is the further difficulty that car supplies
for loading are very poor.

Steel consumers are affected not only
by not receiving steel, but also fcy not
receiving coal and other necessities. In
Detroit, for instance, the lack of coal is

greater than the lack of steel, and fac-
tory operations in that district are now
probably below 50 per cent, of normal.
On the whole it would seem that the
consumption of steel is curtailed more
than the production, and the balance of
probability is that when the strike is

over steel will reach consumers in large
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SELECTED MARKET QUOTATIONS
R^mff a record of prices current on raw and finished material entering

£to the manufacture of mechanical and general engineermg products.

Machitie screws, o. and fil. hd., steel ]

PIG IRON
..$42 40

Grev forge, Pittsburgh.

.

^r, nn
121 Sup^erior, charcoal Chcago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 4d OU

Basic, Valley furnace i^s »u

Toronto price:— .

SiUcon. 2.25% to 2.75%........ 5200

No. 2 Foundry, 1.75 to 2.25% ....

AND STEEL
Centa

50 00

IRON

p«r lb. to Large Bay«r«
50
50
50
50
00
00

Iron bars, base, Toronto $ 5

Steel bars, base, Toronto »

Iron bars, base, Montreal o

Steel bars, base, Montreal o

Reinforcing bars, base o

Steel hoops

Nonrsy iron

Tire steel

Spring steel 'Voic
Band steel. No. 10 gauge and 3-16

in. base „:X'- o
Chequered floor plate, 3-16 in »

Chequered floor plate, hi in. .

Stavbolt iron

BMsemer rail«, heavy, at mill. •
•

Steel bars, Pittsburgh d 00-4

Tank plates, Pittsburgh . . . . «

Structural shapes, Pittsburgh . .

.

S

Steel hoops, Pittsburgh ..... .3 50-3

F.O.B., Toronto Warehouse

Small shapes ^

F.O.B. Chdc«€0 Wfurehouse

Steel bars ' .

Structural shapes * /f

pfttes " '^

Small shapea under 8" 8 «2
CU. 1,.C.L.

FREIGHT RATES
Per 100 Poun*.

Pittsburgh to Following Points

11 00
5 75
10 00

6 00
40
00

9 00

"66
00
00
75

25

62

Montreal 33

St. John, N.B 41%
Halifax *»

Toronto 27

G«lph 27

London fi
Windsor 27

Winnipeg 83%
METALS

45
56
64%
S9
89
89
89
186

Gn>«.

Montreal Toronto

Lake copper $25 00

Electro copper 24 50

Castings, copper 24 00

Tin 72 00

Spelter 12 00

L^ad 1150
Antimony 14 60

Aluminum 34 00

Prices per 100 H>«.

PLATES
3-16 in $ 7 25
14 up 6 50

PIPE—JWEOUOHT
Prie* Ltat No. 44—Aprfl. IMO.

STANDABD BTJTTWBU) S/C

$24 00
24 00
24 00
75 00
12 25
12 00
14 00
35 00

Plates,
Plates,

25
50

steel

Black GalT.

H >n KM $ 8 BO
U in S IS 7 26

% In 6 IS 7 IS
U, to. « 84 8 42
V hi S 4£ 10 58

1 In. 11 60 18 64

t 6 48
S 4S
7 27
9 08
IS S5

21 16 18 06 22 31

25 30 21 69 26 68

34 04 29 06 36 89

B3 82
70 38 ....

88 32
104 64

.apwbl:D S/C

«1 Gen. Wrot. Iron

G Iv. Black Galv.

$87 74 $34 60 $41 44

66 16 61 19 62 01

78 44 66 94 81 09

90 16 82 34 99 36

106 82 97 56 117 72

1 23 1 24 1 49

1 44 1 44 1 73

1 86 1 87 2 26

2 43 2 42 2 90

2 56 2 64 8 05

2 94 2 92 3 61

3 52 3 50 4 21

3 26 3 25 3 90

4 20 4 18 5 03

m in 16 91

1% in 20 21

2 in 27 20

2Vi in 43 00

3 in 56 23

3Vj in "Jl 80

4 in 84 48

STANDARD
S

Black

2 in $30 90

2V4 in 46 34

3 in 69 29

8% in 73 14

4 in 8« 66

4% in

6 in 1 15

6% in 1 49

7 in 1 94

8-L in 2 04

8 in 2 35

9 in 2 81

10-L in 2 61

10 in 8

Prices—Ontario, Quebec and Maritime

Province*

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger 50%.
4" and under, running thread, 30%.

Standard couplings, 4-in. and under, 30%

Do., 4% -in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pound*.

Montreal Toronto

Copper, light $15 00 $14 00

Copper, crucible 18 00 18 00

Copper, heavy 18 00 18 00

Copper wire 18 00 18 00

No. 1 machine composi-

tion 16 00

New brass cuttings 11 00

Red brass cuttings 14 00

Yellow brass turnings . . 8 50

Light brass 6 50

Medium brass 8 00

Scrap zinc 6 50

Heavy lead 7 00

tea lead 4 50

Aluminum 19 00
Per Ton

Heavy melting steel ... 18 00

Boiler plate 15 50

Axles (wrought iron) . . 22 00

Rails (scrap) 18 00

Malleable scrap 25 00

No. 1 machine east iron. 32 00

Pipe, wrought 12 00

Car wheel 26 00
Steel axles 22 00
Mach. shop turnings ... 11 00
Stove plate 26 "50

Cast boring 12 00

17

11

15
9

7

7

00

75

75
50
00
75

6 00
7 75
5 00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

Gen. Wiot. Iron

Black Galv.

t 7 56
7 56
8 84

11 16
16 49

30
20

10

Machine screws, fl. and rd. hd.,

brass **•*

Machine screws, o. and fil. hd.,

brass ^*\n
Nuts, square, blank add $2 00

Nuts, square, tapped add 2 25

Nuts, hex., blank add 2 25

Nuts, hex., tapped add 2 50

Copper rivets and burrs, list less IB

Burrs only, list plus 26

Iron rivets and burrs 40 and •

Boiler rivets, base %" and larger |8 60

Structural rivets, as above 8 40

Wood screws, 0. & R., bright 76

Wood screws, flat, bright 77%
Wood screws, flat, brass 66

Wood screws, O. & R., brass 6B%
Wood screws, flat, bronze 60

Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packjigei)

Per Cent.

Set screws 25 and 5

Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws . . . plus

Fin. and semi-fin. nuts up to 1-in..

Fin. and Semi-fin. nuts, over 1 in.,

up to 1%-in
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs IB

Taper pins *0

Coupling bolts • Net

Planer head bolts, without fillet,

list 10

Planer head bolts, with fillet, list

plus 10 and i^et

Planer head bolt nuts, 8*m« m
finished nuts.

Planer bolt washers net

Hollow set screws neit

Collar screws list phis 20, 80

Thumb screws 40

Thumb nuts 76

Patch bolts add 20

Cold pressed nuts to 1% in... add $1 00

Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per srrosa ton

Bessemer billets $60 00

Open-hearth billets 60 00

O.H. sheet bars 76 00

Forging billets 56 00-75 00

Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $5 70

Cut nails 5 86

Miscellaneous wire nails 60%
Spikes, % in. and larger $7 51

BOLTS. NUTS AND SCREWS
Per Tent.

Carriage bolts, %-in. and less .... 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less. ... 15
Blank bolts ... .J. Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

Spikes, % and 5-16

ROPE AND PACKINGS
Drilling cables, Manila

8 00

89
10%
88
44
36

Plumbers' oakum, per lb

Packing, square braided
Packing, No. 1 Italian

Packing, No. 2 Italian

Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47

Cotton rope, Vt -in. and up 88

POLISHED DRILL ROD
Discount oflf list, Montreal and
Toronto •*
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The Planer With the Second-Belt Drive

A smooth, easy reverse—which permits higher

cutting and return speeds yet prolongs the

Hfe of the entire machine—that is the out-

standing feature of this distinctive Whitcomb-
Blaisdell Second-Belt Drive.

Our Planer Book gives the details of design
and construction. Write for it.

24 X 24 x'^6 one head and|26 x|26 x

heads in stock.

THE A. R. WILLIAMS MACHINERY CO., LIMITED
Halifax, St. John,
Montreal, Winnipeg, Vancouver

64 W.'FrontlSt.^
TORONTO

pX.

i
irwcjEii soLL

\*»pf««(



,
quantities, perhaps upcorafortal?le quan-

tities in some instances.

Steel Shortage

Whatever shortaaie in steel exists now

is due to transportation conditions.

There is a new situation. The market

is no longer wholly in favor of the sellers

and as trends are now it may be only ^

short time unUl the market is wholly m
favor of buyers. The fancy premiums

recently obtained so readily for prompt

shipments are melting away. One can-

not buy much steel for early delivery, but

that is on account of transporUtion con-

ditions. When it becomes possible to

move steel freely there will not be much

tonnage demand at the highest prices.

rThere is an easier situation as to

moderately forward deliveries, such as

are made by the larger independent pro-

ducers, but this has not resMlted in much

price decline, at least thus far. The

mills are maintaining their prices, ex-

cept perhaps when a particularly desir-

able contract for extended deliveries is

offereA The policy is to maintain

prices, even though current sales

are considerably less than current pro-

duction, as larger sales could hardly be

made by reducing prices. The mills

have enough business on books to carry

them comfortably for a while yet and

feel that there is no occasion to make

price concessions until they are forced

to do so in order to maintain operations.

There is a question, indeed, whether

some of the mills would not prefer that

there be a period of slack operation, for

the purpose of reducing production costs,

and particularly of showing labor that

jobs are not guaranteed to be of indefin-

ite life at whatever wages are asked and

irrespective of the amount of work done

to earn the wages. The feeling has been

growing rapidly of late in banking and

manufacturing circles that the country

needs a readjustment before it can be

really prosperous, a readjustment that

will make everybody willing and really

anxious to work and will bring down the

cost of living.

Coke and Pig Iron.

The increase in opportunity to ship

foundry coke noted in last report has

not continued, chiefly because car sup-

plies have become poorer instead of in-

creasing further. The blast furnaces

have much^ less difficulty than the

foundries, since Connellsville coke is

moving through to blast furnaces, in

solid trainloads, and when the cars are

unloaded the empties go straight back.

Foundry coke, on the other hand, is

shipped in single carloads, and many
regions are entirely closed by embargo,

although occasionally a shipping' permit

can be secured in the case of embargoed

territory. Prompt Connellsville coke

has gone up $1 a ton on both furnace

and foundry, being now quoted strong

at $12 for furnace and $13 for foundry,

per et ton at ovens. Foundry coke on

r ntracts beginning .July 1 is held at $11

CANADIAN MACHINERY

POINTS IN WEEK'S
MARKETING NOTES

Transportation problems are ser-

ious for many Canadian manufac-

turers now. There are cars of ma-

terial on the way, and that is about

all that is known of them.

One Toronto warehouse has had

cars of tubes on the way from Pitts-

burgh »ince the end of March, with

no word of their whereabouts.

It is stated that all that one firm

of machine tool makers were able

to hhip in the month of April was

$20,000 worth.

Dealers report a smaller inquiry

for steel than a month ago, but

state, on the other hand, that their

sales remain very satisfactory.

The scrap metal market, owing to

the embargo, is very quiet. Busi-

ness must be either for use at home

or storing for future shipment or

speculative prices.

Pittsburgh intimates this week

that the market may soon turn in

favor of the buyers.

The production of pig iron in

April, due to the strike, was about

75 per cent, of the capacity of the

U. S. furnaces.

Germans have had representa-

tives in England trying to find out

what chance there is for getting the

German machine tool on that mar-

ket again.

A large number of makers of ma-
chinery and engines in Canada have

a quantity of production partly fin-

ished, but cannot complete it be-

cause some of the parts are lacking.
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BRANTFORD FIRM
JOINS ONE IN ERIE

A Large Factory is Under Consideration

—.lohn R. Hall Co. is the

Canadian Concern

The .John Hall & Sons, Ltd., pipe ma-

cliinery manufacturers of Brantford,

have merged with the Williams Tool Cor-

poration of Erie, the largest manufac-

turers of pipe machinery in the United

States, with a capital of one million dol-

lars. John B. Hall & Sons, Ltd., are the

largest manufacturers of pipe machines

in Canada.

The Brantford plan*, will be f:nown

as the Hall plant of the Williams Tool

Corporation. At present it is running to

full capacity, and have been operating

a miiht shift for some months past. No
radical change will be made in the man-
agement.

Leslie S. Hall, president and general

manager, vill be vice-president of the

American company, t.aking an executive

yosition between the two plants. A. R.

Hall will he manager of the local plant,

and E. L. Williams in charge of the of-

fice. E. W. Hall is retiring as secretary

and treasurer of the company, and E.

L. Hall will no doubt continue with the

new corporation on his return from Eng-

land.

A larger factory is under considera-

tion, but it is too early to give definite

plans. The Brantford company set a

number of records for speedy manufac-

ture of war munition.s m.ichinery.

to $12, depending ,on grade and reputa-

tion.

There is considerable discussion as to

the extent to which the consumption of

foundry iron is being curtailed by the

strike, and particularly as to the rela-

tion the consumption now bears to the

production. The balance of probability

is that consumption is curtailed more

than production. Many furnaces are

piling iron, some of them practically

their entire make. The spot most affect-

ed by the rail strike, the Mahoning val-

ley, produces hardly any foundry .iron,

the furnaces there being attached to

steel works with only one or two excep-

tions.

Pig iron prices are firmly maintained,

but transactions are confined to small

lots, for earlv shipment. The market

stands at $42.50 for Bessemer, $43 for

basic and $43 to $45 for foundry, valley

basis, freight to Pittsburgh being $1.40.

DAVIS-BOURNOVILLE
MOVE TO TORONTO

Factory and Office Will Be United in

New Building at 32-3i Eastern

Avenue

The Davis-Bournonville Co. announce

the removal of their plant from Niagara

Falls, Ont., to Toronto. After the first

of Juno, the plant and oflices will be

situated at 32-34 Eastern Avenue, To-

ronto. The office, which has been main-

taine<I at 168 King Street West, will be

transferred to the above address. The

new building is 50 x 110 feet of brick

and steel, and is about completed now.

In it will be installed a model generator

installation, which will distribute by

pipes • through the factory. The oxygen

will be manifolded and piped through

the premises as well. They will manu-
fncture oxy-acetylene welding and cut-

ting apparatus, and make automatic

equipment, oxygraphs for die cutting,

barrel welding machines and other auto-

matic equipment. Mr. J. F. Crowley,

who has been the district sales manager,

speaking to CANADIAN MACHINERY
of the changed location, stated that they

were certain that with office and factory

under one roof they would be able to get

much better results in the way of service

and output. The change of location be-

comes effective on the first of June.
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Discussion on American and British Pipe Threads*
Being an Extract From the Finding of the Committee of Manufac-
turers of Pipes, Valves and Fittings, Following a Conference Held
in Paris, in Reference to the Adoption of an International Standard

AT no other time in the world's his-

tory has there been a greater
necessity or a more genuine de>y

sire on the part of manufacturers and
engineers of the Allied countries for a
better understanding of their mutual
problems. A frank and liberal exchange
of ideas will bring about closer inter-

national co-operation and secure greater
uniformity in matters of standard prac-

tice. With this in view the following
data has been compiled from the find-

ings of the committee of Manufacturers
on standardization of Fittings and
Valves, with the hope of contributing to

the common knowledge and shedding ad-
ditional light on certain phases of the
subject which may have been somewhat
obscure in the past.

While it is generally known that the
usual practice has been the adoption of

the American or the British standards of

pipe threads, it will be interesting to

many to learn that in 1914, at a con-
ference held in Paris, an Interna-

tional Pipe Thread Standard was pro-
posed, but that so far, it has not been
applied commercially. To familiarize
the readers with the outline of the var-

ious standards, the following brief sum-
mary has been given.

The American Standard:
Pipe sizes—% inch to 30 inches, in-

clusive.

Profile of thread—60 degrees V thread,

slightly truncated.

•Second of two articlee bearinsr on pipe thread
standards, the first api>eared in the Feb, 19th
issue.

By J. H. RODGERS

Taper raale and female threads are

established.

Taper of cone (1 in 16).

straight threads are recognized only

for certain special applications.

Threaded plug and ring gauges are

established.

Tolerances are established.

elusive (3 to 500 mm.).
Profile of thread—55 degrees, rounded

(Whitworth).
Taper and straight male threads are

established—Two tapers are recognized

(1 in 16) and (1 in 32). ;

Straight male threads are recognized

for general use.

FIG. 17—STRAIGHT THREADS WITH LOCKNUT.

Dimensions are expressed in inches

and millimeters.

The British Standard:

Pipe sizes— Vs inch to 18 inches.

Profile of thread—55 degrees thread,

rounded Whitworth.
Taper and straight male and female

threads are established.

Taper of cone (1 in 16).

Straight threads are recognized for

general use.

Threaded plug and unthreaded ring

gauges are established.

Tolerances are established.

Dimensions are expressed in inches.

The Proposed International Standard:

Pipe sizes—-% inch to 20 inches, in-

milli-

FIG. 18—STRAIGHT THREADS WITH PACKING AND LOCKNUT.

Gauges are not established.

Tolerances are established.

Dimensions are expressed in

meters.

General Remarks on Pipe Practice

In America and Canada the general

use of the straight male and female

threads for pipe joints was discarded

many years ago. This was forced upon

the manufacturers by the urgent demand
for interchangeability, and this condition

is much easier attainable with product

with a taper thread. By interchange-

ability is meant that ready method of

making joints with pipe cut by one

manufacturer, with valves and fittings

made by another manufacturer, and with

threads cut by the steamfitter, with dies

made by still another manufacturer.

The taper male and female threads for

pipe joints is more firmly established on

this continent than elsewhere. Some of

the methods used throughout the world

may be stated as follows:

Tappr male and female threads.

Taper male and straight female
threads.

n-^ale- taper on female than on mil''.

Straight threads on male and female
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joints with packing and locknut—Fig. 17.

Straight threads, with packing be-

tween male and female threads as well

as under locknut—Fig. 18.

Various Standards in Use

Fig. 17 illustrates a joint made with

a straight male and female thread, which

requires packing to make a tight joint,

and a locknut to retain the packing in

position. No permanent metal to metal

joint is made. This type of connection

is used extensively in Europe. It will

readily be seen that the efficiency of this

joint is dependent very largely, on the

packing and the locknut. Owing to the

long thread engagement and the possible

imperfections in the pitch, the possibility

of making interchangeable product is

greatly increased. Should the male

thread be cut slightly undersize it is

also necessary to use packing between

the thread, as shown in Fig. 18. Where

joints are subjected to considerable

vibration and heat, the effectiveness of

the connection is soon destroyed. This

joint is still used to a small extent in

the United States, but usually where the

temperature and the pressure are com-

paratively low.

With straight female and taper male

threads, or where the taper of the female

is greater than on the male, the chief

objection is Ithat the actual effective

contact only comes on a small portion

of the thread length. Considerable use

of this style of joint is the practice in

Europe, but on this continent it is prac-

tically limited to wrought iron or

wrought steel fittings, where the female

section with a straight thread will yield

sufficiently to adjust itself to the taper

male when the oint is properly screwed

together.

The ideal joint is where the two
threads are given the same taper, as it

gives a metal to metal contact through-

out the entire length of thread, assists

in filling all irregularities, allows rea-

sonable variations in the diameters with-

out destroying the interchangeaJbiSfy,

and holds up under excessive pressure.

In comparing a taper thread joint with
a straight one, the efficiency of a drill

socket might be cited, where the taper

CANADIAN MACHINERY Volume XXIII.

American Std. Profile I British Std. Fro/He.
FIG. 21—PROFILE OF AMERICAN AND BRITISH THREADS WITH CUTTERS.

shanks of twist drills will adapt them-

selves to any make of drill press, while

the same result would be virtually im-

possible with straight shank drills. In

former days a steamfitter felt that he

was shouldering a very heavy responsi-

bility when called upon to put up piping

to withstand a steam pressure of from

200 to 300 lbs., but with the Briggs

standard as adopted in the United States

and Canada, the highest pressure offer no

greater difficulty than the ordinary low

pressure installations.

In considering the merits of any pipe

thread standard, it must be borne in

mind that the ease of screwing pipe into

fittings to make tight joints is the prime

consideration. Users must be able to

buy pipe, fittings or valves, indiscrim-

inately and make whatever connections

are considered satisfactory; therefore,

any standard to be efficient must fulfill

these requirements. The American
standard is the only existing standard

that has consistently met these demands
for a long period of years. - Its success

has been due to a combination to de-

sirable features, which are outlines here-

with.
Profile of Threads

As shown in the previous article on

this subject, the profile of the American
standard thread was illustrated in Fig. 1.

The (lat or truncated portion of the

thread is only slight, even on the coarsest

pitch of eight threads per inch, where
the flat measures about .004 in. The pur-

pose of the truncation is merely to break
the crest and the root of the sharp V,

and thus facilitate the fitting of the

threads. In commercial work, the pipe

is generally threaded with dies which

may be more or less worn, so that a per-

fectly theoretically cut thread is almost
impossible. The first evidence of wear
on a tap is the dulling or wearing down
of the tops of the teeth, with the result

that the female threads cut with a worn
tap will have a rounded root, but the

crest will remain nearly the correct pro-

file, for the reason that ' the wear is

greatest at the crest where the greatest

work is done, than on the sides or the

root. The same condition practically

applies to dies for cutting the male
threads. At A Fig. 19 is showi^ male
and female threads that have been cut

with dull tools. When the wear is not

excessive, an almost perfect fit can be

obUiined with this type of thread, owing
to the sharp crest forcing its way into

the root of the thread and providing a

metal to metal contact throughout tlie

entire length of the thread engagement.
The American thread affords greater

opportunities for compensation for in-

accuracies. Slight errors in the pitch

of thread is easily taken up by this

thread.

Where only one of the threads is cut

with a dull or worn tool, the breaking
down of the crest is only necessary on
the opposite thread. Illustrations of this

condition are shown at C and B in Fig.

19.

The profile of the British Standard
pipe thread, as well as the proposed In-

ternational thread, is shown at D Fig.

20, and has an inclined angle of 55 de-

grees, rounded at crest and root, afi;! the

taper is at right angle to the surface of

FIG. 19—UNITED STATES THREADS CUT WTTH WORN TOOLS.

FIG. 20—BUITISH THRHADS CUT WITH PERFECT AND WORN TOOLS.
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FIG. 22—COMPARISON OF BRITISH AND AMERICAN THREADS.

the cone. It might be well to state here
that with perfectly cut threads, one con-
tour of thread has no distinctive advant-
age over another, and any one will make
a joint equally effective, but as perfect-

ly machined pipe threads are impossible
in commercial manufacture, the suit-

ability of the various profiles to working
conditions is the prime consideration.

Owing to the inevitable wear of the cut-

ting tools, it is obvious that the round-
ed crests of the British threads will not
conform so readily to inaccuracies in the
roots as the sharper crests of the Amer-
ican standard profile, so that the com-
mercial made joints in all probability is

only made on the rounded crests and
roots. It is doubtful if the flanks will

come into / intimate contact. When
realizing that the prime object of a pipe
thread is to make a pressure tight joint

under commercial conditions, the advant-
ages of the American standard over that
of the British is clearly evident. The
result of worn tools when working on
the British threads is illustrated in E
and F in Fig. 20.

The rounded crests and roots in the

Aiitlori threSiJs introduce complications
in the manufacture of the different tools

and gauges that make the Ifiterchange-

able factor a serious problem. This is

amply illustrated in Fig. 21, which
shows the respective cutters for both the

American and the British practice. The
one tool will answer for a wide range
of threads on the American thread, but
in the British system the cutting tools

and the gauges are limited to the onfe

particular pitch for which it is used.

When the latter has to be reground to

operation requires very accurate atten-

tion, while the straight sides of the

American thread oft'ers little difficulty.

While the American thread is cut at

right angles to the axis of the thread and
the British thread is cut at right angle

to the surface of the cone, there is little

advantage that can be given to one over

the other, but the manufacture of the

taps and the dies are easier to make
when the threads are cut at right angles

to the axis of the thread.

Length of Threads

Fig. 22 shows the respective propor-
tions of a 2 inch British and a 2 inch

American thread, griving the relative

lengths of perfect and imperfect threads,

and also the effective thread length in

each case. On every pipe size the Amer-
ican standard length of thread includes

the two imperfect threads as indicated.

The effective length of the American
standard thread is expressed by the

formula (0.8G + 6.8)P, where G equals

the outside diameter of the pipe and P
equals the pitch. The British standard
length of thread is expressed by the for-

mula (D y& inch), where D equals the

nominal bore of the pipe. The length
of engagement in both cases is deter-

mined by the distance of the gauging
point frpm the end of the pipe.

In comparing the advantages of one
thread length over another, and decid-

ing on the most suitable length, it is

necessary to take into consideration not

only the theoretical lengths mentioned
above, but also the variations from these

lengths permitted by the established

tolerances. The thread must be long
enough to give sufficient engagement un-
der the extremes permitted by the toler-

ances. Too long a thread is objectionable

as the additional imperfections must
later be crushed in making a tight joint.

In the American standard the tolerance

is limited to one thread plus or minus
from the gauge size, but in the British

standard the tolerance established is ex-

pressed in terms of distance which bear

no constant relation to the pitch of the

thread.

In considering the effective length of

the threads it will be noted that the

American standard is based on the out-

side diameter of the pipe and the pitch

of the thread, while the British is based
on the nominal bore of the pipe only.

As the outside of the pipe is the deter-

mining factor of a pipe thread it would
seem to be more suitable basis from
which to compute the thread length.

However, the formula is of secondary im-
portance, providing the length is suitable

for practical application.. By referring
to Table 1, it will be noted that the num-
ber of effective threads on American
standard pipe increases uniformly, being
7.1 on the % inch size and 30.8 on the

30 inch size. On the British thread Ifhe

increase is irregular, a smaller size fre-

quently having a greater number than a
larger size. The same is true of the
proposed International standard. This
in itself is of no great importance, but
it shows that the American practice is

niore consistent.

In order to make the diameter of the
thread as large as possible with relation

to the outside diameter of the pipe,

thereby maintaining the maximum thick-

ness of the pipe, the American standard
utilizes the two threads with imperfect
crests as effective threads. By referriVig

to Fig. 22-A, it will be noted that the
cone formed by the tops of the threads
intersect the outside surface of the pipe
between the end of the pipe and the end
of the effective thread. The distance of
this intersection from the end of the
effective thread is a constant amount on
all sizes, being equal to two threads.
By referring to Fig. 23, it will be noted

S Tlirfada —4*— Jmper/fef Tl>rfa</f

^iS/ifitly Impfr/rct But n, It,,/ 11/ Jit.

/Nominal Bori (d)

A

FIG. 23—BRITISH THREAD CHART.
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En/arqed ^^«5^^^fartion.

^_y^\
FIG. 24—BRITISH STANDARD RING GAUGE. FIG. 25—BRITISH STANDARD PLUG GAUGE.

that there is no constant relation in the

British standard between the length of

the effective thread and the intersection

of the thread cone with the outside dia-

meter of the pipe. On sizes %, %, %,
1%, 2, 11, and 12, the intersection comes
between the end of the pipe and the end
of the effective thread, and a portion of

the thread is, therefore, slightly imper-
fect on the crests, but the number of

such threads bears no constant relation

to the pit«h. On the remaining sizes, the

intersection comes beyond the end of

the effective thread, and there are no
threads with flat crests. This again in-

dicates that the American standard is

more carefully studied out, and leads

to the consideration of an important
matter, a comparison of the practical ad-
vantage of one thread length over an-
other.

It can be seen from Fig. 22 and also
from Table 1 that the American thread
is shorter on all sizes than either the
British or the proposed International
threads. On some sizes the difference is

slight but quite pronounced on the
majority of sizes. From this it is ob-
vious that the longer the thread the
greater amount of metal that will have
to be removed from the outside of the
pipe when cutting taper threads. An-
other advantage of the shorter thread is

the saving in time required to cut the
thread, and as the increased length is

detrimental rather than beneficial the
increased time required to cut the longer
thread is an item of considerable im-
portance.

Ganging
The method of gauging on the British

standard is shown in Figs. 24 and 25,
the plug gauge for the female thread
being cut at a lesser angle than the
work so that the crest of the gauge
threads bear on the root of the threads
in the fitting. The ring gauge for gaug-
ing the pipe or outside threads is a
taper bore that fits over the crests of
the thread, the tolerance being indicated
by the notched portion of the smaller
end of the gauge.
Another serious objection to too long

a thread engagement occurs in designing
valves and fittings. Referring to Pig. 2B
it will be evident that the valves or
fitting must be long enough to avoid in-
terference at the inner end of the thretCd.
In considering the pitch of threads, it
should be remembered that successful
application in service and in manufacture
is of prime importance; furthermore, the

number of different pitches for the en-

tire range of pipe sizes should be the

smallest number consistent with the

ratio of pitch to diameter.

For maximum efficiency in any system
of interchangeability it is imperative
that the gauging be done on those sur-

faces that will be least affected by the

wear of the cutting tooU Practice has
demonstrated that the sides of the

threads remain practically unchanged
when male and female threads are forc-

ed together. Therefore, it is essential

to gauge at this point only. No gauging
should be done at crest or root, as these
may alter when making the joints. The
working plug gauge should enter the fit-

ting by hand the same distance as the
pipe itself enters, and the working ring
gauge should screw on the pipe the same
distance as the fitting screws on by
hand. The distance the pipe enters the
fitting is the most vital feature, as the
remaining thread adjusts itself when
properly screwed up. In other words,
the gauges should be a replica of that

TABLE 1

SIZE

NUMBER OF EFFECTIVE THREADS ON PIPE

American British International

TURNS

1

7.10 10.50 11.00
7.45

7.25
7.35
7.45

8.30
9.50
8.75
8.75
10.50
10.50
9.65

8.15
9.20
8.00
8.80

i
7.65 9.65

10.50
1 7.85 9.55

9.55
8.15
8.35

11.00
11.00
12.40
12.40
13.75

10.20
10.40
11.90

2

2X
8.70 12.55

13.20

2H 13.40
13.65

2ii
9.10 13.75

15.10
15.10
16.50
16.50
16.50
17.90
17.90
19.25
20.60
22.00
21.25
22.50
22.50
23.75
20.00
20.00
21.00
22.00
22.00
23.00
24.00
24.00

13.85
14 503^

3yi

9.60 15.15
15 80

3jl
3J<

10.00 16.45
17 10

4 10.40
10.80
11.25

17.75
18.60
19.50
20 35

6
7

8
9
10
U
12
13

12.10
12.90
13.70
14.50
15.40
16.20
17.00

21.20
17.00
17.95
18.90
19.50
20.15
20.80
21 40

14
15
16
17

18
20 .

18.00
18.80
19.60
20.40
21.20
22.80
24.40
26.00
27.60
29.20
30.80

22.05
22.70
23.30
23.95
24.55
25.80

22
24
26
28
30

FIG. 27-COMPARTIVE LENGTHS OF KFFECTTVE THREADS.
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FIG. 26—COMPARATIVE THREAD LENGTHS OF FITTINGS.

portion of the joint which is made up
by hand.

Summary
The ultimate test of any standard is

its successful application in commercial
manufacture and use for a long: period
of years. The American standard has
met this test in every respect. Its suc-
cess cannot be attributed to any parti-

cular feature, but is due rather to the
aggregate of its desirable features. The
profile of the thread, pitch, length of
thread, system of gauging, each contri-

butes a share, and these, combined with
the fact that the standard as a whole
is readily adaptable to commercial ap-
plication, has made it highly success-
ful in every sense of the word. From the
standpoint of manufacture, it lends itself

most admirably to large quantity pro-
duction, and an interchangeable product
is more easily produced than with any
other pipe standard in existence.

INTERESTING WELDING JOB
The "Acetylene Journal" tells an in-

teresting story of the welding together
of two pieces of metal presenting a
broken surface of 330 square inches.

This occurred at the Trenton, N.J., shops
of the Pennsylvania Railroad.
Through the lack of care of a yard em-

ployee engaged in cutting up old metal,
a piece of 1 Vi in. by 4 in. steel was fed
into a shearing machine in such a v/ay
that a bolt in the metal broke off the
shear blade at the heel of the knife. This
was caused by the twisting strain pre-
sented when the bolt was caught between
the shear blades. The broken face was
33 in. in height, 13 in. in thickness at the
bottom and 7 in. at the top. An examin-
ation of the broken parts showed the
metal to be of the highest quality of cast

iron, there being no flaws or sand holes,

showing that the break was due entirely

to misuse. The shear has capacity for
cutting 3% in. round bars, 3'/i in. flat

bars, or 10 in by 1% in. flat bars, and is

as large as cutting machines of this type
are usually made.
Immediate repair became a very ur-

gent problem as it was impossible to or-

der and secure a new machine under
several weeks, if not months, and delay
in replacement meant much delay in the

making of billets and forsrimrs for engine
work, inasmuch as this .shear is used al-

most daily in cutting metal for the large

furnace from which billets are secured.

A great deal of work has been done
with oxy-acetylene equipment at Tren-
ton, but nothing to compare in size with
the caso here presented. The question of

welding together broken pieces of so

large a surface was submitted to an ex-

pert, who expressed the opinion that the

two parts could be welded perfectly.

"Conscientious objectors" and scoffers

were all there with their arguments
against trying it, not realizing that even
if a failure resulted we would be no
worse off than with a broken shear, ex-

cept for the expense ertailed in the at-

tempt. The matter of repairing was fin-

ally decided, and permission was given

to do the work.

The broken parts were taken to the

machine shop and the metal was planed
away at an angle of 45 deg. from both
sides of each piece, on one side to 6B

per cent, of the thickness and to 35 per
cent, on the other, so that when the two
parts were brought together, lying on
their sides, an edge only about % in.

thick remained. This was left as an aid

in setting the parts for preheating and
welding, and for the purpose of preserv-

ing the exact length of the shear blade.

This work required two days, after which
time the parts were ready for preheat-

ing.

The broken parts were laid flat, set

accurately, and firmly secured. A fire-

brick furnace was built around them and
a charcoal fire started. After eight

hours of preheating the temperature wa.s

at the proper point to commence weld-

ing.

The deeper cutting, the 65 per cent,

side, was welded first. Oxweld cast iron

alloy rods of Vt, in. and % in. diameter

were fused in from the bottom up and
outward from the middle of the cutting.

Ferro flux was used in this work, being

constantly added to insure fusion of the

metal.

After it had been filled and slightly

reinforced to prevent fracture in hand-
ling the casting was turned over and the

other side welded up in the same manner.
It will be noted from the illustrations

that the cavity to be filled was of an

astonishing size.

Six welders were assigned to the work
and were worked in relays of two each,

usine four Oxweld outfits with No. 15

welding heads. The extra number of

men was necessary because of the in-

tense heat generated, not only by the

torches but by such a large mass of iron

on a large charcoal fire. In fact, the

heat was so great that those using the

torches protected their faces with as-

bestos masks, and it was frequently

necessary to dip their gloved hands into

water to cool them. Compressed air

also was used to blow the hot air away
from the men at work,

The men engaged in the work were
enthusiastic as to its success, and, know-
ing they v.'ere engaged in a most extra-

ordinary undertaking, were exceedingly

careful to see that nothing untoward
should happen to endanger the success

of their efforts, nor that any lack of at-

tention should militate against the de-

sired end.

There were used in the repair of this

shear:

Oxweld cast iron alloy rod 445 lb.

Oxweld ferro flux 12 lb.

Acetylene 6,116 ft.

Oxygen 7,640 cu. ft.

Labor at 68c, in both
pre-heating and
welding 203 hours

Charcoal 100 bushels

Coke 20 bushels

The total cost of making the repair

was about $400. The cost of a new shear

blade is variously estimated at from
$1,500 to $1,700, so that the saving by
welding approximated $1,200, to say no-

thing of the loss by being deprived of

the use of this machine.

The shear has been fully tested and
is doing business as usual. It appears
to be as good as new.

- It is quite possible, quotes the "Scien-

tific American," that cellulose nitrate

lacquers will find application in peace
times for certain specific purposes where
quick-drying, hard, and elastic films are

required. They may be admixed with
pigments to produce colored coatings

which dry tx) a flat, washable surface.

When mixed with aluminum powder or
zinc powder, quick drying hard primers
for metal are formed. These primers
may be used satisfactorily as the base
for many raetal finishes. As substitutes

for shellac on some types of work they
should also prove of value. These paints

may be anplied by spray, brush, or dip-

ping, drying almost immediately to a
moisture-resisting, flexible film. Baking
at a low temperature is permissible. Cel-

lulose nitrate lacquers act as excellent

primers for certain types of cement
floors that are to be painted. Through
their use waterproofing greases or other

materials in the cement are insulated

from action on subsequently applied

enamels. Cellulose lacquers or enamels
are not as durable as those made with oil

or varnish.

Captain Allan Mclntyre of Parkhill,

a veteran seaman who had sailed the

Great Lakes for more than half a cen-

tury, died in St. .Joseph's Hospital at
London, aged 87 years.
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Talk on Modern Methods of Heat Treatment
No Doubt Practical, as Well as Technical Men, Are Following

This Article With Interest—In This, the Concluding Portion, We
Go Still Further Into the Heat Treatment Art

NEXT in order comes the selection

of suitable boxes or pots in which

pack the work for carburizing.

Whenever the quantity of the work will

allow for it the boxes should be designed

especially for the work at hand. They

should allow for no less than % in. of

carburizer between each piece and walls

of box, and two inches or more, depend-

ing upon the depth of box, between work
and lid, for the convenient handling

of them when packed and when
hot, and for the efficient charging of

furnace. Whenever it is practical I pre-

fer the use of the circular chimney type

of pot. With this type there is less

chance of crowding the work in packing

and in the charging of the furnace and

the centre of pot bring in the form of a

chimney together with liberal feet under

pot allows for the free circulation of the

gases down, in and around, underneath

and up through the pot, all of which go

to make up a uniformly carburized pro-

duct as well as cutting down the time

and cost of the operation. There are

articles of course that require a square

or rectangular or a solid round pot. In

Fig. 2 can be seen a few different types.

Next comes the question of suitable

material for the packiner boxes. Given
in order of their superiority, according
to an experience of about ten years, the

various materials are: ordinary grey
cast iron, white cast iron, cast steel and
the alloy of nickel chromium called Ni-
Chrome for short.

For nearly all purposes grey cast iron

is the least satisfactory and in the long
run is the most expensive. The special

mixtures in white cast iron and cast steel

are much superior to grey cast iron ani
are on about a par with each other with
reference to their cost per service hour,
but they scale badly and hold their shane
only a comparatively short time. The
value of nickel chrome for carburizing
boxes is best illustrated in Fig. 3.

The two pots in the centre of Fig. 3
are of Ni-Chrome, the other four of
.20-.30 Carbon Steel. The two pots in

the centre were the very first of Ni-
Chrome used by us and to prove t^e
merits of this material it was decided
to run a test by comparing one of them
with four new cast steel pots under th*
same conditions. It was thought it

mipht be a good thing to hold the one
Ni-Chrome pot out so that we could
compare a new pot with one that had
been run. Accordingly one Ni-Chrome
(this is at the left centre in Fig. 3) and
the four cast steel (two at either end in
Fig. 3) were run at the same tempera-
ture for the same time, never one without
the other four, always in the same fur-
nace, until the cast »teel pots gave out.

At that time the other Ni-Chrome pot

was placed in service and we continued

to use the one which had been run with

the steel pots. We held the cast steel

pots which failed in this run as a cur-

iosity and up to the time the photograph

was taken, the Ni-Chrome pot on the

left had seen 1,300 hours service and the

one on the right 650 hours. Fig. 4 gives

another view of the pots in Fig. 3.

While this is not the best which we have

obtained with Ni-Chrome, it was the

only example which I could actually

show you and is presented for what it

is worth. I might make reference to

comparisons made on Ni-Chrome and cast

steel jigs or crates as seen in Fig. 5.

The cost per service hour compares

favorably with that of cast steel and on

account of the resistance to the action of

furnace gases and the extraordinary

physical properties which nickel chrome

possesses when heated to moderately

high temperatures the pots can be cast

with much thinner sections than those

of steel or cast iron, thereby affecting

a saving in time and fuel.

Much has been said about furnaces,

their design, the advantages of one type

over another, their economy in point of

fuel consumption, cost of maintenance

etc., but whether they be under fired,

side-fired, or over-fired, whether they

have one type of burner or another,

whether they operate on gas or oil with

low or high pressure air makes little

difference unless they are constructed so

as to provide plenty of room between the

pots themselves and between the pots

and the walls and the roof of furnace

to allow for the circulation of the gases

uniformly throughout and for proper

ventilation of the spent gases.

Just as good results can be obtained

by a good man on a poorly constructed

furnace as can be obtained with an up-

to-the-minute furnace operated by a

man who does not know the right sort

of a heat when he sees one. (This is

just another way of pointing out the

value of good men on the job.) The boxes

must be placed in such a position in the

furnace that they are exposed to the

heat on all sides, top, and around bottom.

They should not be placed too near the

sides or vents of furnace, as this would

cause one or both of two things; over-

heating at that one place or cutting off

the circulation.

The position of the thermo-couple in

carburizing is an all important one. If

the time for carburizing is to be taken

as "total time," that is, from the time

the pots are placed in until they are

taken out, then the thermo-couple should

be located at that point where the pots

would be apt to get the hottest if the

furnace were fired somewhat hard. It

should not be placed too near the pots as

their mean temperature would inyuence

the pyrometer reading to too great an

extent.

We are no doubt all familiar with the

practice of using test rods for deter-

mining the time at which the proper

penetration has been obtained. These

are usually any size up to % in. rod, de-

pending upon the depth of case desired

and bent over on the end to accommo-

date pulling them out with a poker. They

FIG. 8.
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are packed down in the pot with the

work, with the hooked end protruding up
through the luting of pot and at inter-

vals, after the pots have been in the

furnace a sufficient length of time to

heat through, they .are pulled from the

pot and quenched, then broken to deter-

mine the depth of case. This method is

all right where the pots are covered

with clay or cast iron borings, but does

not work out so well where the covers

for pots are of the same material as the

pots unless drilling holes in the covers

is resorted to.

A good method which has been follow-

ed for years is to p^ck the pyrometer
thermo-couple down in the centre of one
of the pots as shown in Fig. 6. This is

accomplished by packing a piece of

ordinary 1% in. v/rought iron pipe in

the pot right along with the work. The
pipe should be long enough to show
about 4 in. above the pot when lid is on.

A hole can be drilled in a few of the cov-

ers of each style pot to accommodate this

and if not used on a pot with thermo-
couple the hole can be plastered shut

with clay. When the pots are placed in

furnace the thermo-couple in its protec-

tion tube is put down through a hole in

the roof of furnace into the 1% in. pipe

in one of the pots. Down, over and
around the thermo-couple is placed a
piece of 4 in. or 5 in. wrought iron pipe.

This should be long enough to rest on
cover of pot around the piece of 1% in.

pipe and show about 5 in. to 6 in. above
furnace. The space around thermo-
couple protection tube inside the larger
pipe is then filled with cast iron borings
and jarred down into the smaller pipe in

pot. The temperature then indicated,

after thermo-couple has been connected,

is the actual temperature of the work.
When this method is employed another
thermo-couple should be used to indicate

or record the furnace temperature. If

the second couple is not used there is a
chance of overheating the outer portion
of the pots, especially if the furnace op-
erator depends too much on the pyro-
meter and does not observe the tempera-
ture of the outside of the pots.

The carburizing temperature and
time and whether the articles are to be
left cool in pots or quenched directly

from the pots depends entirely on the

article, the steel it is made from and the
depth of case desired.

The best practice in my estimation is

not to exceed 1650 deg. F. on any car-

burizing work. With the higher tem-
peratures when a fairly deep case is ob-
tained it is practically impossible to dis-

solve the excess of carbon when it is de-
sired to leave the articles cool in the
boxes and the consequent brittleness

often leads to more trouble and expense
than that saved in the carburizing by
the increased temperatures. For articles

made from straight carbon or chrome
vanadium steels have found that 1,600 to

1,650 deg. F. is a good working range and
on chrome nickel steels 1,550 to 1,600

deg. F.

Some pieces made from simple straight

PIG. 9

carbon steel such as nuts, drilling

jig bushings, pilots, balancing arbors,

crank pins or the like can be quenched
directly from the carburizing pots in

running fresh water or brine. A type
of dumping tank effectively used for the

hardening of nuts and pieces where
running fresh water is available is

sihown in Fig. 7.

Other pieces such as punches for

trimmer presses, drilling jigs, thin nuts,

bushings, etc., which must be kept fairly

true are best quenched entirely in oil

directly from the carburizing pot.

For machine parts where the maximum
of toughness and hardness must be
combined a better method is to leave the

pieces cool in the carburizing pot, re-

heat to a temperature as high as that

used in carburizing, quench in oil and
reheat again to a lower temperature
high enough only to refine the case and
quench in oil or water.

I have had no experience with the "gas
carburizing" method and therefore do not

feel qualified to discuss it other than to

say that I have seen the process in opera-

tion and believe that there is a field for

it which has up to this time been un-

developed.

The "liquid bath" method of carburiz-

ing is used mostly for those parts which
require only a superficial hardness. The
hardness is obtained by immersion in the

liquid bath at temperatures usually be-

tween 1100 to 1500 deg. F. for any-

where from 5 minutes to an hour and
quenching in either oil, water or brine.

Various Forms of Liquid Variety

There are various forms of processes

of the "liquid" variety, some of which I

presume the most of us have had ex-

perience with. The one most extensively

used is without a doubt the "cyanide"

process.

By this proces the liquid bath is made
up of sodium chloride (salt), sodium

carbonate (soda ash) and either yellow

prussiate of potash, potassium cyanide

or sodium cyanide is added to the melt

to give the bath it's case hardening
properties. Of the three forms of cyan-
ide the sodium is the most used for this

purpose.

The baths can be made ut in different

ways. One can purchase the salt and
soda ash locally, of which the base is

made up, and purchase the sodium cyan-

ide of high cyanogen content separately,

which is used to add the case-hardening
properties; or the sodium cyanide can be

obtained already mixed and fused with
salt and soda ash in the proper propor-

tions.

In addition to being used as a case-

hardening bath the cyanide bath is used
for reheating parts for hardening which
have been carburized or made from tool

steel which, on account of their char-

acter, would go out of shape if heated

in a lead bath or muffle furnace. In

this bath the parts are hung suspended
either by their own weight on wires or

in a basket. The opinion seems to be

that when the work when cold, or con-

siderably under the quenching tempera-
ture, is placed in the liquid bath, the

salt immediately surrounding the articles

solidifies and remains. so until the tem-
perature of the article has increased to

beyond the freezing point of the solution,

thereby retarding the yate of heating.

The same thing, only the opposite

phase, and more pronounced, occurs

when quen(jjiing. The ihin film of solu-

tion which adheres to the pieces heated

in it retards the cooling effect of the

quenching medium just long enough es-

pecially in those pieces with very thin

sections, to prevent undue strains being
set up in them.

It has the effect I know of preventing
every possible chance of oxidizing the

work in heating and when taking work
from the heating to the quenching bath,

as the work quenched from it is cleaner

and more uniformly hard than that ob-
tained by any other method.
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Another and more recently-developed

process called "The Shimer case-harden-

ing process," is one which I wish to

bring to your attention.

This process was invented by Porter

W. Shimer in his laboratory at Easton,

Pa., and was first developed commer-

cially at our plant in co-operation with

Air ShiniT and under my supervision.

In this process calcium chloride atid

.sodium chloride are used as a base, and

when in a molten state calcium cyanamld

is immersed in same to add the case-

hardening properties. The calcium

cyanamid in the form of lumps is im-

mersed in the liquid melt of calciu^i

chloride and salt in a basket or suitable

perforated container. It does not melt,

ihe case-hardening propeities being ex-

tracted from the surface of the lumps,

nnd usually about ."j per cent, of the total

weight of the bath in calcium cyanamid

suspended in the bath lasts about 24

hours, at the end of which time it is

removed and replaced with new material.

For our work we have found that the

pieces of cyanamid can, with advantage,

be used of the size of an egg or even as

large as a man's first. We are informed

by Mr. Shimer that he gets the maxi-

mum results in his work under other con-

ditions hy grading the cyanamid in qual-

ity and size of pieces, especially adapted

and adjusted to different kinds of work
and rates of production. For intensive

use he used pieces much smaller than our

present practice, the rate of action be-

tween the cyanamid and the bath beihg
proportional to the surface of the cyana-

mid exposed. Just as the experienced

m?.n can tell when the case-hardening

r>ropertics of a cyanide bath are becom-
ing exhausted, so can the properties of

the Shimer bath be determined. The
proiierties of ihe bath can be judged by
the activity of the bursting into flame
of little gas bubbles which rise to the

surface. The greater the number of

these little flames and the more violent

the bubbling of the bath from the evolu-

tion of these gas bubbles the stronger the

bath. When the bath is being run at a
temepratiiro between 1,400 and 1,500 deg.

Fahr. and the action of these bubbles
subsides, it is pretty good indication that

the case-hardening properties are leaving
the bath and it is then that the old cal-

cium cyanamid should be removed and
replaced with new. If the pieces taken
from the bath are of fair size they can
be broken again, thereby exposing new
surfaces of the material, and can be used
over again the same as new calcium
cynamid. •

The commercial applications of this

.• process are practically the same as those
of the cyanide bath with the exception
that parts quenched in water or brine
from it are somewhat more susceptible
to rusting. This rusting, however, can
he very easily counteracted by a thorough
washine in a soda ash solution.

There are decided advantages in iCs

favor and it does not, like the cyanide
faath, give off poisonous and obnoxious
gases; the men handling it need have no
fear of b<»com5ng poisoned, and it is ma-
terially more economical.

We have used it exclusively since 1916

in the place of cyanide on all classes of

work as a case-hardening bath as well as

for heating purposes only, and I am cer-

tain, judging frcin our experience with it

that the process has come to stay.

The process is covered by patents, and

I understand that Mr. Shimer is about

ready to launch it commercially. Anyone,

Iherefore, who is interested in learning

more about it, or who contemplates giv-

ing it a test, should communicate with

him.

The heat treatment usually consists of

cne or two quenches in either, usually

applied to bar stock or to forgings, and

at times, when the parts are exception-

ally large, after rough machining.

)

The heat treatment usually consists of

one or two quenches in either oil or water

from temperatures between 1,350 and

1,650 deg. Fahr., depending on the ar-

ticle and the physical properties desired,

and a drawing back, or, as some prefer

to call it, "an annealing," to somewhere
under the critical temperature.

These steels with their subsequent

heat treatment are used in parts where

great elasticity combined with ductility

are the requirements to resist shock and

repeated stresses.

Following are given results of a few

tensile tests showing the characteristic

properties of steel in this class:

Type "AAA" chrome vanadium steel.

Carbon, .28/.3.3; mang., .65/.85; chrome
.7.5'.90; van., .15/.20.

No. 1 stock as received from the mill.

Ela.stic limit 93,826.

Tensile strength, 126,735.

Per cent, of elongation, 21.09.

Per cent, of reduction, 61.22.

No. 2 same as No. 1, heated to 1,625

deg. Fahr. in muffle furnace, quenching

in oil and reheated in muffle furnace To

1,075 deg. F., leaving cool in atmosphere.

Elastic limit, 127,750.

Tensile strength, 139,200.

Per cent, of elongation, 17.19.

Per cent, reduction, 61.00.

Chrome nickel steel

—

.30/ .40 carbon; .5 chrome; 3.5 nickel.

No. fl stock as received from the mill.

E'astio limit, 62,330.

Tensile strength, 103,380.

Per cent, of elongation, 20.90.

Per cent, of reduction, 55.0.

No. 4, same as No. 3, heated thorough-

Volume XXill.

ly in muffle furnace to 1,450 deg. Fahr.

and quenched in oil.

Elastic limit, 211,893.

Tensile strength, 232,»42.

Per cent, of elongation, 4.88.

Per cent, of reduction, 24.25.

No. 5, same as No. 3, heated thorough-

ly in muffle furnace to 1,450 deg., FahT.,

quenched in oil, reheated thoroughly in

muffle furnace at 1,150 deg., Fahr..

buried in mica until cold.

Elastic limit, 116,840.

Tensile strength, 127,950.

Per cent, of elongation, 14.84.

Per cent, of reduction, 57.6.

In those plants where the quantity of

any class of work is great enough, this

class can be best handled in automatic

continuous heating furnaces and quench-

ing apparatus, but where the work is of

a variety with not enough of any one

class of work to warrant an installation

of the kind mentioned, it is a differeiit

problem.
A method of handling material such as

the last mentioned consists of loading the

work on jigs or trays as shown in Fig. 8,

using furnaces built on a level with the

floor and handling the loaded jigs to and

from the furnaces and quenching tanks

with a truck as shown in Fig. 9. The jigs

arc raised in and out of the quenching

tanks with electric cranes on a trolley.

Some judgment must be used, however,

•In the loading of jigs. If the work is

piled too high without sufficient spaces

between, uneven heating and cooling will

be the result. By using a fork in place

of a prong the truck shown in Fig. 9 can

be used for handling large annealing aftd

carburizing boxes.

We discussed some of the methods of

heating for hardening in the fore part

of the paper and they are again brought

to our attention in the reheating for

hardening .if parti which have been car-

burized, Suffice it to say that the same
things apply in this work as in the hard-

ening of p^rts made from tool steel.

The Hun^p Method

A method of heat-treating which is

steadily gaining favor with sieel troaters

handling parts which must be held to

shape in hardening is the "Hump" olec-

tric furnace method.
. By this method the articles to be

treated are lieated in an electric furnace

tu. 4^'A
'ff

.-'

I toe

FIG. 10
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ir. close proximity to the tip of a thermo-
couplo and quenched from a temperatur?
governed by the "Hump" (or criticai
pomt), m the heating curve as sliown on
a recorder.

The furnaces are vertical, cylindrical in
shape and of the virirc-wound type. 'Hie
thermo-c;:urle protrudes up through the
bottom of furnace and is connected by
IcF.d wires to a potentiometer recorder.
A top made of special insulating ma-
terial, which can easily be ha.idled, seals
T.he furnace when in operation so that it
:s practir^ally free from an oxidizing at-
mosphere.

The principle involved might best be
defined by quoting a certain man who
said that: "What we are actually doing
IS making a transformation point of de-
termination of every piece we harden.

All of us have no doubt taken a piece
of steel, which we wanted to dptermrne
the critical point of, drilled a hole not
quite all the way through it, inserted the
tip of a thermo-couple in the hole, and
after placing the piece in the furnace
rising slowly in temperature watched for
the point on our recorder or indicator
where the temperature, which had been
gradually rising, was momentarily ar-
rested That was the point we knew the
steel had to be heated through to enable
«.«• to harden it. Exactly the same thino-
occurs when hardening by the "Hump"
method, with the exception that all of ihe
work cannot have holes drilled in it in
wnich to place the thermo-couple For
d'ffertnt classes of work various ways
of making thermo-couples can bo resort-
ed to without much trouble. For small
parts where it is convenient to rest the
work lightly upon or against the thermo-
couple a hair-pin type with the wires
bent and welded in the shape of a ho.ir-
pin works to the best advantage, while
with fairly heavy work the ordinary
twisted and welded couple is satisfac-
tory.

The closer the work is placed to the tip
of the thermo-couple and the more the
thermo-couple iy. aiTccted by the temper-
ature of the work, the more nearly is the
curve as shown on the recorder the true
heating curve ofthe work being heated
In other words, we know that as any
change in the E. M. F. generated by the
thermo-couple would immediately be re-
corded by the potentiometer in terms of
degrees of heat, and as any change in the
temperature cf the thermo-couple would
change the E. M. F., generated by it,
those changes in the temperature of the
work being heated which had any in-
fluence over the temperature of the
thermo-couple would be immediately rr-
cordcd by the potentiometer. The extent
to which the temperature of the thermo-
couple IS influenced by changes in the
temperature of the work being heated is
in proportion to the area of that part of
II ( thermo-couple that is in contact with
and affected by the work or that part
wh:ch, being away from the work, is .ef-
fected by the heat radiated fromi the
walh of furnace. If the character of the
work would permit it and it were possible
to place it so that the tip of the thermo-
couple was protected from contact with
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the heat radiated from the walls of the
furnace (such for instance as placing a
plug-gauge with a hole drilled through
the centre of it down over the tip of the
thermo- couple) the thermo-couple would
be affected only by change.s in the tem-
perature of the work and the curve
drawn by recorder would be the true
heating curve of the work. A curve of
this description is shown in Fig. 10.
We know that steel cannot be hardened

under its critical point and that the high-
er above the critical point the tempera-
ture is from which it is quenched the
greater the strains are which are set up
in quenching. We also know that fast
and uneven heating result in the warping
and cracking of many articles. Then,
too, I doubt whether there ever has been
a hardener who has not had the exper-
ience of. at one time, successfully hard-
ning delicate tools without warping or
cracking them and then at another tim^>
in the attempt to harden the very same
kind of tools have the corners "run off"
or find that they had gone out of shape.
By the "Hump" method the partiful.ar

temperatures, in so far as degrees of
heat are concerned, at which the pieces
are quenched, is of little consequence.
"It is the point in or the number of de-
grees above the critical temperature," as
shown by the break in the heating curve
that indicates when the work should be
quenched.

Tlie operation consists of first heating
the furnace to about the w^^rking tem-
perature. The current is then +hrown
off the furnace by means of a switch, and
the work is placed in the furnace, as
mentioned previously, in close touch with
the thermo-couple. The current is left
off until the work and the furnace have
"equalized," or in other words attained
the same temperature) At this point
the current is switched on and by means
of the rheostat adjusted to suit the work.
This may be 10 amperes or 15 amperes,
depending upon the charge. By observ-
ing the temperature of the furnace walls
and the work from time to time on new
work the furnace can be regulated so
that it is not too far in advance of the
work. When the critical temperature is
reached a deflection in the curve as
drawn by recorder will occur, and from
experience with other work one can judge
how far above that point the work should
be heated for quenching.
The furnace can be regulated to heat

at practically any rate and with some
judgment on the part of those operating
it there is little chanace of heating un-
evenly.

By practice in determining the way
they should be placed in the furnace, the
speed with which they should be heated
and the di.-?tance above the critical point
they should be heated to, articles can be
hardened with little or no distortion and
with very little chance of their breaking.
We have hardened taps, reamers, cftt-

ter.-', punching dies, shear blades and
gauges bv this method entirely in salt
brine with practically no distortion and
without failure from hardening strains.

A Record is Worth While
Keeping a complete record of the parts
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hardened, such as the kind of steel, the
shape and size of the articles, the shop
namber, the current used, the method of
quenching, the hardness obtained, and the
distortion which took place on the recor-
der sheet is of great help in the duplica-
tion of results and in planning the pro-
cedui-e to be followed in hardening future
work of a different character.
The method is particularly adaptable

FIG. 12.

to productive work of a character where
a minimum of distortion is allowed. As
I have tried to point out, this method,
through the manner in which the rate
of heating can be controlled and the way
in which the quenching temperature is

determined, allows for the exact duplica-
tion cf results.

If results were obtained to-day with a
certain time temperature curve as shown
on the recorder, anyone could rest assur-
ed that the same results could be obtain-
ed at any time in the future with the
same heating cui-ve providing the articles
were the same, that they were made
from the same stool and were placed in
the furnace in the same manner.
For productice work it is best practice

to have ruitable jigs made to convenient-
ly handle as many pieces as practical in
the furnace at one time. Several jigs
for each class of work facilitates the
loading of some of the jigs while others
are in the furnace and the quenching
bath. Immediately one charge is remov-
ed from the furnace and quenched an-
other should be placed in the furnace, so
as to make it a continuous performance.

In addition to showing the heating
curves of every charge the recorder sheet
can be used as a production chart pro-
viding the number of pieces loaded on
•;ach jig are checked. In my opinion this
IS the only method of heat treatment
where the work can be safely placed on
a piecework basis without going to the
expense of employing considerable addi-
tional sunetvision.
Adequate quenching facilities should

be part of the eiiuipment of every heat-
treating plant.

To insure uniformity in quenching,
whether the medium is oil or brine, there
should be plenty of it and some means of
circulating or agitating it and maintain-
ing it at a constant temperature.

_
A method used in the past on oil con-

sisted in running water through jackets
surrounding each individual quenching
tank and agitating the oil with compress-
air. This method has it disadvantages
When air is used in oil that has become
l.eated. it drives off the volatile matter
in the oil and causes what is termed
fractional distillation." I have under-
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stood that when it is desired in some

cases to thicken oil, compressed air is

us>.d for oxidizing or thickening it, and

it can readily be appreciated why an

oxidizing agent should not be used in

auencl.ing oil. In addition to the injur-

ious effect compressed air has on oil, par-

ticuliirly at high temperaturet,, the con-

densation from the air lines might be

great enough to cause the "boiling over"

of the oil when it was rapidly heated up

to above 212 dog. Fahr. Then, too,

thinking of smaller work, the tendency

must be considei-ed toward non-uniform

W£ter is suspended, and the effect of coM
air coming in contact with the work. By
this practice the volume of oil in the

tanks is kept at the proper level by the

occasional addition of now oil to the

old. This is poor practice as there

comes a time when the new oil, being

such a small proportion of the whole, is

swallowed up by the old and has no ef-

fect at all on. the viscositv of the bath

as a whole. By this method also the

water is not used to the best advantage.

Efficient Oil Quenching System

In my opinion the most efficient oil

quenching system, in point of uniform-
itj in quenching and economy of opera-
lion, and one being used by many of the

laiger heat-treating plants, is one of

which the nil is pumped from an under-
ground tank through a cooler to the

quenching tanks and left run from there
through an overflow back to the under-
grround tank by gravity. The surplus
carried in underground tank should be
large enough to take care of the quench-
ing until the whole lot of oil becomes too
viscous for ure, when it should be dis-

carded and replaced with new oil. The
underground tank should be of ample
capacity (about the same quantity car-
ried in underground tank as in all of the
nuenchint; tanks should be ample) and
placed deep enough to allov^ for the
draining of lines. The best type of inter-
cooler known for this work is the "Multi-
v^hirl" cooler as shown in Fig. 12. The
cooler should be placed between the un-
derground tank and pump. If the pump
is olnced between the tank and cooler
and the oil becomes fairly hot a great
deal of trouble is usually experienced
with the pump bearing and packing.
A system of the character jnst men-

tioned 8cr/cs as a means of maintaining
tKe entire volume of oil in quenching
tanks at a uniform temperature, agitat-
ing same in tanks (the cold oil would
be forced in at bottom of tank and the
hot oil would run off top through over-
flow) and taking care of the volume of
oil in one tank until it was worthless.
While there has been much said and

written about pyrometry, T thought it
might he well, before closing the paper,
to present a few of my views on the all-
important subject.

Pyrometers pre at best oily tools in
the hands of the heat treater.
They can be compared to the tool-

maker's micrometers or gauges. The
tool maker depends on his gaagf-s only
to gnido him in the finishing of a tool.
He does not rely on them to produce the
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finish that makes the tool saleable or fit

for Fevvicp, as they serve only to indi-

cate the size of the article^ and he uses

his head and eyes in administering the

finishlnn; touches.

And the tool-maker's gauges are of

little practical value unless they are

rugged enough so that he need not be

afraid to handle them, and tliey must
be accurate to the point where he can

rely on what they tell him.

Just the same is true in the case of

the hest-treater's pyrometers. They
serve only as a guide to him in informintr

him that at that noint in the furnace

v/here the thermo-couple tip is located

the temperature is as indicated or re-

corded. It d(.es r.ot tell him thpt the

entire chaige in the furnace is heated

thoroughly and uniformly at that tem-

perature, but that only the tip of the

thermo-couple is heated at that tempera-

ture. Nor does it tell him what the

nature of the atmosphere in his furnace

happens to he.

The same as in the case of the tool

maker, the heat treater must use his

head ard his eyes to determine if the

work in the furnace is heated uniformly

at same temperature as the tip of the

thermo-couple and to Aetormine the na-

ture of the atmosphere in the furnace.

Ii'ut the guides should be worthy of

being called such and should be

thoroughly dependable in so far as it is

possible to obtain them. The very best

is none too good.

The instruments themselves shoUld

be sufficiently robust and constructed so

as to stand up under shop conditions

such as dusty, smoky and damp atmos-
pheres; their accuracy should not be af-

fected by vibrations such as are found
at the average plant where there is

moving machinery and heavy hammers
or by atmospheric temperature changes;

and since it is impossible to obtain anj'

instrument which never needs any ad-

justments, they should be of a character

which would allow for these adjustments
on the iob.

The thermo-couples should be of a

character which would withstand ordin-

ary shop handling, and whether they are

made up on the job or purchased from
the manufacturer of the system they
should be interchangeable.

The method of controlling or compen-
sating for the cold and temperature
should be a practical one.

To be useful to the point where the

heat treater can depend on the tempera-
ture indicated or recorded as being the

exact temperature of the tip of the

thermo-couple, the pyrometer system
(or the guides as we have called them)
must be accurate.

The accuracy and the constancy of any
pyrometer system is governed largely

by the systematic checking and calibrat-

ing of it, and of course by the manner in

which this is accomplished. Too much
importance cannot be attached to the

selection of the individuals to perform
this work.
A capable man can obtain greater ac-

curacy with tn inferior installation than
an inexperienced man could obtain with
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the best, but the greatest accuracy is»to

be obtained with ^he best of both.

Time does not permit mc to go into

the calibration of pyrometers other than

to say that it is the constancy, or the

sameness, or the uniformness, with

v/hich the calibrations in the laboratory

and checks in the shop are carried put

that are most instnimental in helping

to make up a uniformly heat-treated pro-

duct

In a paper read before the National

Academy of Sciences, Major-General
George Squier, Chief Signal Officer "f

the United States Army, stated that an
invention now perfected would shortly

do away with expensive undersea cables

and enable messages, both telegraphic

and vocal, to be transmitted with the aid

of bare wires laid under the sea or buried

in the earth.* Messages would be trans-

mitted by wireless and the naked wire
used merely as a guide.

In some interesting experiments on
belt driving discussed in the "Sibley

Journal of Engineering," Mr. W. N. Saw-
don mentions that the carrying capacity

of the pulleys was low and that as soon
as the slip exceeded about 2 per cent, it

was impossible to keep the belt on the

pulleys. It was found that the pulleys

were comparatively rough and still bore
the tool marks, although they had been
smoothed down to some extent with
emery or sandpaper. The pulleys were
then dressed down with emery cloth and
oil until all traces of the tool marks were
lemoved. In this condition it was found
that the slip for small loads was ma-
terially increased, but the belt could be

kept on the pulleys without difficulty

with slips as high as 10 per cent., and
the carrying capacity of the pulleys was
greatly increased.

INTERESTING FACTS TO BE
FOUND IN THIS WEEK'S
ADVERTISING SECTION

How to secure larger output.

How I can learn more about the
Engineering business.

All about a stirring and stabiliz-

ing process.

How to make a good buy in

books.

How to properly straighten wire.

All about a moving picture re-

lease.

How to put efficiency into a shop.

That it does not pay to be pre-

judiced.

How to handle any material.

How to correct inaccuracies in

new or used tools.

Why a certain gentleman came
to Toronto.

How you can combine a punch
and shear.

Why it does not pay to have a

machine standing idle.
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Can You Widen Your Planer to Advantage?
Here is How One Firm Widened Their 24-inch Planer, Three
Inches on Each Side, to Accommodate Larger Work—The Con-

struction and Details of Lining Up Are Given

By DONALD A. HAMPSON

IT IS the experience of nearly all

shops that their planer or planers
are found to be too narrow. Though

originally selected of a width ample for

the work, the expansion of business and
the unexpected jobs that appear almost
always run wider than the distance be-

tween the uprights; rarely are these jobs

too higli or too long for the machine,
and herein lies the outstanding feature
of the open side planer.

Ours was a typical ease. We were
makinr? a line of cast iron table tops and
surface plates that were from 2 to 6
inches in thickness and of larije and
small sizes. The large sizes were from
36 to 40 inches in width, the small from
20 to 2'J ijiches, and the length in both
cases was roughly double the width.

There were three planers in the shop,

one a 21 inch, taking care of the smal'
sizes very nicely, and one, a 41 inch do-

ing the same for the large sizes, aside

from the fact that it had a 14-foot table

which consumed a good deal of power to

iTiove and there were conditions which
prevented us from ordinarily running
two plates ->n the machine at one time.

Changes in the trade we served creat-

ed a demand for plates 26, 28, and 30
inches in width to the partial exclusion

of the other sizes. It was not as con-
venient to run these on the large planer,

tht latter consumed too much power any
waj', and the price of a new 30 inch
planc-r was out of proportion with the
return from the work.

After a careful inspection it was de-

cided to widen the 24 inch machine three
inches on a side. The cross rail was long
enough to feed 36 inches, so there was
no difficulty there, merely a case of re-

settiiig the studs on the back for the
clamps. The bed was of sufficient width
for our work without any objectionable

overhang. The first shaft (the pulley

shaft) and the second one were long
enough to permit resetting the pulleys

and gears approximately half an inch

at each end, which was all that was need-

ed to clear the housings in their new
position. These minor items being dis-

posed of, it left but the moving of the

housings and the top cross piece.

Fig. 1 shows the construction. Each
upright was held to the bed by four 1

inch through bolts tightly fitted in

reamed holes. Also the bottom edge of

Uprifht

^^ S

1A
square

Ta^ie.

the castings rested on a machined iedge

on the bed. Our method of widening was
to make two spacing block castings to

go on in place of the uprights, one of

these being shown as B in Fig. 2. These
blocks were planed to rest on the same
ledge on the bed, then they had a down-
ward extension carried outward to pro-

vide another ledge in the same horizontal

plane on which the uprights were fin-

ally rested New bolts were made up
but left a shade large for the final fit-

ting.

Upright

<J
s

x:ji
\

FIG. 3

KIGS. 1 AND 2.

Before the machine was taken down
the bed was carefully levelled up and se-

curely fastened in the levelled position.

Then the top face of the table was gone
over with a fiat tool and the sides given

a light, true cut. These precautions were
taken to give us accurate faces from
which to align our new work as well as

to improve the condition of the table.

Checking the faces of the housings, we
found them square both ways with the

table as trued up.

In assembling the upright housings,
the two end holes were first reamed,
while the castings were held tight by
% in. bolts in the other holes. The ac-

curacy of the setting as this reaming
progressed was checked as shown in

Figs. 3 and 4. We had some new tools

including a 24 in. Starrett square and a
36 in. straight-edge; these were of great
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value in the work, for without good tools

the acruracy could only be assumed.

Fig. 3 sliows how the straight-edge is

placed across the face of the uprights,

wiiere the truth of the front faces is

readily ascertained by tissue paper slips

"S" and "S." Then the square is placed

with the butt against the trued side of

ihe table and its blade tested against

the lined-up straight-edge, using other

slips of thin paper. When these slips

are all tight there is no question as to

the housinijs being square^ with the

travel cf the bed. The checlc on Uiis

snd on the accuracy of the square, too,

is to reverse the square, placing the butt

against the other face of the table.

This lines the uprights at the bottom.

At the top, the straight-edge alone is

used. The square cannot be used here

but if it has been used at the bottom and
the straight- edge holds all four slips

of paper at the top, the work is being

done with all reasonable accuracy.

Checkine- the uprights the other way
is shown at Fig. 1. Tissue paper feelers

are again used. Tf any discrepancy is

discovered, it is corrected before finish-

ing the reaming.

With the end holes reamed and the

bolts finished to fit, the centre ones may
be directly reamed, and flitted. This
leaves but the assembling of the cross

rail and the top piece. The former needs
no comment. The latter being short

three inches on each end, a spacing block

was inserted, this being inicrometered
the same as the block against the bed
below.

The elevating screws were left in their

original place, which necersitated but
one minor change—that of putting holes

through the spacers and moving up the
bevels to n'.e!-h. This design might be
open to criticism, in that it leaves

the screws within the space be-

tween the housings. However, it is

possible to run work 8 inches in

height under the lower ends of the
screws. .And if there does appear a
higher job the rail is first elevated to

the proper height, when the screws are
backed out of their nuts, leaving the rail

fastened, as always, by the clamps.
Tlicn, too, a high job is apt to be a nar-

row job and in a majority of cases will

pass between the screws.

This widening costs less than $100 for

labor and material, figuring the labor al

$1 an hour, though the work was all

done by the shop force, who were of

course not paid that much. We secured
a larger planer at a minimum of expense.

It was wide enough to take in our new
work and plenty powerful enough with-

out being a big consumer of power, yet

the change had not effected the ease with
which a small planer is handled.

RECUTTING WORN FILES
By W. S. Standiford

In these days of efficiency methods
and high prices, everything is being done
by the managers of machine shops, au-
tomotive plants and other factories to

keep the operating costs as low as pos-

sible. The utilization of articles that
were formerly regarded as wasted, once
they were used up, is receiving the at-

tention of various manufacturers who
are saving large amounts of money year-
ly by reclaiming used lubricating oils,

dirty waste thrown away by workm.en,
and other articles, the railroads being the

leaders in this respect, they having the
matter worked out with the greatest ef-

ficiency.

The writer has found out during his

travels over the United States and Can-

FIG. 4

ada, that the average machine shop
(which uses up large quantities of files

in a year's time) foreman does not seem
to know that worn files can be recut, and
allows them to be thrown away in the
scrap heap. In spite of the extensive
use of machinery there is some work
which has to be done with a file, there
being no substitute for the latter in some
lines of work for finishing articles. The
file as a cutting tool is used so extensive-

ly that it will pay to re-cut them, which
work can be done by the man who sweeps
out the shop, it taking only a few min-
utes of his time, if too many are not al-

lowed to accumulate at one time. Two
dozen can be conveniently handled by
the shopman without interfering with his

other work.

The acid mixture is cheap and don't

cost much, in fact, many mills and fac-

tories have a supply of acid on hand, it

being used, mostly, to remove the scale

from iron and steel—called pickling. In

the formula given the proportions of

sulphuric acid and water are so arranged
as to do the re-cutting in from 10 to 12

hours' time. All that the shopman has to

do is to clean the files and put them into

the acid stdution before leaving the shop
at night, and in the morning they will

be done. First clean the files with a

"file card " and then put them into a so-

lution composed of four ounces of wash-
ing soda and one quart of hot water

—

having the latter as hot as can be com-
fortably borne, and scrubbing them with

a brush. This removes any oil on them.
Then rinse them thoroughly so that no

soda solution will remain, and transfer

the files to the acid-cutting fluid, which
is made up of four ounces of sulphuric

acid and one quart cf water, pouring the

acid into the water slowly and stirring

with a stick.

Do not reverse this proceeding or the

acid will fly up in the face. Too great

care cannot be taken when any person

is handling acids. Mix the acid solution

in an earthen or a glass vessel, making
up enough of the fluid to cover the files.

Let the lattei remain 10 or 12 hours and
the job is done. Rinse them in water
thoroughly to remove all traces of the

acid, dry and oil them well and put away
in stock room until they are wanted for

use.

In some localities the water is alkaline

and more acid will have to be used to

counteract it. Distilled water will ob-

viate the necessity of using more acid

in using alkaline water. A good way to

test water for alkalinity is to dip a piece

of red litmus paper (which can be bought
at any drug store for a few cents) in the

water, for five minutes. If it turns blue

when first put in, the water is strongly

alkaline, but if it takes five or more
minutes to turn it blue the water is only

slightly so. This test is one of the most
sensitive ones that chemists possess, and
will enable the workman to regulate the

amount of acid needed for file re-cutting.

Blue litmus paper turns red when dipped

into acid, so a ready means exists for

testing the strength of acid file-cutting

solutions.
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WELDING
AND CUTTING

Lessons of the A.B.C. of Good Welding

This is the Fourth Lesson by an Authority on

the Subject—The Remainder of the Series

Will Follow

By W. B. PERDUE*

ONE of the principal reasons for the

success of the graduates of efifi-

cient welding schools is that they

j:re trained "trouble shooters" and know
the "why" of their apparatus frcm the

tip of the torch all the way back to the

geneiator or gas cylinders.

The successful insti-uctor keeps both

mind and muscles of the student busy.

This is not difficult, since there are so

many new and interesting things to be

learned that even those students who
have held positions as foremen in large

v/elding shops are always eager for the

next lecture.

While training his muscles to execute

a neat "ripple" the student has ample

time to master the intricacies of regula-

tor and torch construction and thus be-

come versed in "trouble shooting" and

acquire the knowledge that will enable

him to select equipment from the stand-

point of merit and its adaptability to his

own particular requirements.

Nothing is more important than the

selection of good regulators, made for

welding work. A recent canvass of 137

welding shops showed that only 2S were

equipped with welding regulators, the

. others being equipped with small rsgu-

lators intended by the manufacturers for

lead and carbon-burning outfits.

Salesn en, unfamiliar with the require-

Tnents of the user, are often responsible

for the delivery of equipment entirely

unsuited to the purposes for which ptjr-

I
chased. The prosperity and full develop-

ment of the welding industry depends

•E

r

primarily upon the ability of the operator

tc select equipment that will meet his

needs and to preserve same in efficient

working order.

There is nothing occult or difficult

about v.elding. Theory, practice, and

common sense are the essential factors

to which must be added the business ini-

tiative essential to success in any calling.

The purpose of the welding regulator

is to furnish gas to the hose lines at re-

duced and unvarying pressures. The

regulator is an instrument of precision

that requires careful handling. Accord-

ed proper treatment it will give long and

efficient service.

Welding Regulators—How Distinguished

Regulators for lead and carbon burn-

ing, soda water outfits, etc., are not re-

quired to deliver gases in the volume re-

quired for welding. Therefore, to lessen

expense of construction they are made
with 2 or 2V^ inch diaphragms. When
used for welding, the rapid vibration of

the diaphragm of the small regulator

Eoon cuts out the composition seat (7),

injures the nozzle (8) and in time buckles

or cracks the diaphragm (14). The dia-

meter of the diaphragm on all standard

makes of welding regulators is 3 or more

inches.

•Director Weldinpr Department, Heald's

rineerinK School, San Francisco. Cal.

En-

>5 16

FHJ 1.^—VIEW SHO'^ING SEXmON OF
PERFECTYPE REGULATOR.

Nomenclature of Regulator Parts
1. Pressure adjusting key.

2. Back cap.

S. Compensating spring.

4 Centre piece .screws.

5. Back centre piece.

6. Seat-retaining plug.

7. Seat.

8. Nozzle.

9. Front cap.

10. Pressure spring.

11. Spring button.

12. Diaphragm plate.

13. Front centre piece.

14. Diaphragm.
15. Cylinder connection.
16. Cylinder nut.

17. Wire cloth screen. (

IS. Regulator body.

Principle of Operation

The ilhistration shows the outline of
the "Perfectype" welding regulator. With
the exception of the safety vents A, and
the safety button B, which prevents the
buckling of the diaphragm by application
of excess pressure on the pressure ad-
justing key, it is similar to any other
regulator.

Gas enters the regulator from the cy-
linder through the cylinder connection 15

and the nozzle 8. Pressure applied by
means of the pressure adjusting key 1 is

communicated to the front centre piece

13 and to the back centre piece 5, in

which the seat 7 is secured. Forcing the
seat away from the nozzle permits the
gas to fill the body of the regulator from
when it passes through a connection not
shown to the hose's connecting with the
torch.

When tliere is sufficient pressure, the
force of the gas pressing against the dia-

phragm 14 equalizes that of the pressure
spring 10 and allows the compensating
spring 3 to force the back centre piece

and seat against the nozzle to prevent in-

crease of pressure. Gas being drawn
from the regulator the pressure spring

overcom'.s the pressure of gas against

the diaphragm and repeats the above
process. With proper spring adjustment
and large diaphragm surface, these op-

posing forces are so nicely balanced as

to cause the regulator to operate with-

out any noticeable change in pressure.

Regulators for heavy cutting are

similar to those for welding, tnc prin-

cipal difference being the use of stiffer

springs to give greater pressure. Here,

large diaphragm surface is even more
important than in welding, since the flow
of gas is much greater. For extremely
heavy cutting a large "Jumbo" regula-
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tcr, with at least a 4-inch diaphragm is

absolutely essential to economy and effi-

ciency. Better still, use several large

regulators connecting the hoses leading

therefrom to a "Y" from which the single

hose leads which supplies the torch.

Where oxygen is being used at tlie. rate

of from 100 to 250 feet per minute on

heavy cutting work it is poor policy to

attempt to economize by means of cheap

equipment. Speed is the essential factor

—any equipment which increases speed

reduces the cost of the job.

Oxygen regulators for welding are ad-

justed by the manufacturer to deliver

ox>'gen at pressures varying from a few

ounces to 75 pounds pressure^ They will

answer all ordinary requirements for

cutting work. Where heavy cutting is

contemplated a regulator that will de-

liver higher pressures can be furnished.

Acetylene regulators are similar in

construction to oxygen regulators, but

are not set to deliver gas at high pres-

•ures. The gauees on acetylene regula-

tors are of lower calibratiun than the

pressure carried in oxygen cylinders, and

would not withstand such high pressure.

Refctilators Not Interchangeable

To prevent their being used inter-

changeably the cylinder connection stems

are sweated in. The connections to the

cylinders in which the different gases are

supplied ate furnished with different

thrcadings. A careless operator cannot

attach a regulator to a cylinder other

than that for which it is intended.

Precautions Necessary When Attach-

ing Regulators to Cylinders

Remove the pressure-regulating screw

(1) and do not replace until the pressure

from the cylinder has been turned on.

Qefore attaching regulator the cylinder

valve should be opened slightly to blow

ont any dust or dirt that may be prjKent,

and left slightly cracked to permit the

pressure to enter the regulator gently

when attached. As soon as the full cy-

linder ju-essure registers, the cylinder

valve should be opened wide (jammed
open) to prevent leakage.

What Happens if Pressure-Regulating

Screw is Not Released Before Turn-

In? on Cylinder Pressure

The c> Under seat (7) will be held away
from the nozzle (8) by the pressure on

the spring (10). The inrushing gp.s fron\

the cylinder will force the diaphragm
violently outward. The impact of the

seat against the nozzle may injure either

or both. This causes the regulator to

leak or "creep." The pressure within

Ve<'ps rising, sometimes onlji a few
pounds, more often until it menaces the

working pressure gauge or diaphragm.
For this reason needle valves should

never be used as regulator outlets. A
slight leak with a closed needle v.^lve

onttet may cause serious trouble. This

is lessened by the elasticity of the hose
lines. The resiliency of the pressure

within the hose often causes a creeping

regulator to "find itself" and become
eectirely seated.

Remove the parts in numerical order

to 7. If the nozzle is injured it must

also be removed and replaced. If the

seat is merely dented it may be turned

over and replaced. If this has already

been dene and a new seat is not avail-

able, nieasure its thickness carefully,

using a micrometer if possible, and then

smoclh the surface by means of a line,

clean file. Punch a shim from sheet

brass of paper to give the original thick-

ress of seat. Place this in back centre

piece beneath the seat and screw retain-

ing plug in firmly.

Replace all parts in reverse order, be-

ing caieful that none are omitted, then

attach regulator to cylinder and tarn on

pressure. No gas should escape from

outlet until pressure is applied to pres-

sure-adjusting key. If the regulator

does not respond with pressure at the

first half-turn of the pressure-adjusting

key the shim inserted is too thick. Many
a regulator, in otherwise good condition,

has been ruined by carelessly placing

thick shims beneath the seat.

If gauge? have been removed from

regulator to make this repair it will be

necessary to use a little shellac as a

filler on the threads by which they are

attached to the body of the regulator.

Use nothing else as a substitute. It

might cause trouble,

Ganges Vary With Temperature

To a certain extent the pressure with-

in the oxygen cylinder increases as the

temperature rises, and decreases as the

temperature falls. The difference indi-

cated by the reading of the gauges at

the time of commencing and finishing a

rep&ir is sufficiently accurate to be used

as a basis for the computation of costs.

This cannot be done with the acetylene

gauge, which varies to a much greater

extent as the temperature changes. A
good flow meter gives a fairly accurate

idea of the acetylene consumption, but

even this is only an estimation. The
contents of .in acetylene cylinder can be

accurately determined only by weight,

there being exactly 14 1^ cubic feet of

acetylene to the pound.
In estimating costs it is safe to assume

that the quantifies of acetylene and
oxygen consumed are equal.

If clamps are not available or do not

prevent leakage, it may be necessary to

fasten connections to hose with wire.

First attach the nut to the torch and
give the tail-piece a light coating of

shellac. Then push the tail-piece into

the hose, but not hard enough to cause

the hose fabric to bind against the nut.

Take two turns of non-corrosive wire
around the hoseV Hold the ends taut and
roll the hose back and forth. With the

wire still taut twist the hose until one
full turn is given the ends of the wire.

Twist the ends together by means of

pliers, bend the end slightly and hammer
down out of the way.
The cylinders in which acetylene is

supplied are painted black. To prevent
danger from interchange of hose, that

used for acetylene should be black and
that used for oxygen red. Hose should

be strong, light, flexible, and of the pro-

per bore to give the necessary flow of

gas without reduction of pressure.

Hose connections should be made by

means of special nuts and stems supplied

for that purpose. It often happens that

the use of a tail-piece with a small bore

causes a very decided loss of pressure be-

tween the regulator and the hose. It is

for this reason that the author insists

that welders should be taught to m.ake

the proper adjustment of torches without

reference to pressure tables.

Welding Does Not Impair Vision

No other light can be compared to

chat of acetylene for lighting dwellmgs.

The brilliancy of the welding cone, how-
e\'er, is such as to require goggles of

special protective glass. No injury to

the eyes will result from welding if the

goggles selected are fitted with proper

lenses of a shade that it not too dark.

The lenses which protect the eyes from
the glare and the ultra violet rays of 'ftic

flame should have renewable front cover

glasses which may be discarded when
they become fouled with specks of oxide.

These jnver glasses should be of ground,

not blown glass. Operators who ordin-

arily require glasses should have tiieir

prescriptions ground into the colored

ierses of the safety goggles used for

welding.

Connecting New Equipment to Acetylene

Cylinder

Observe that no flame or fire is suffi-

ciently near to ignite the acetylene. Blow
dust from cylinder connection and wipe
out with cloth or waste. Attach the

regulator and open cylinder valve. Make
sure (by sense of smell) that there is no
leakage at any point .-ind that no gas is

escaping from outlet of regulator. To
locate leaks use soap and water with a
clr.th or brush.

Connertitig and (Meaning .Acetylene Hose

Attach acetylene hose to and insert

llie pressuie-regulating screw in the

regulator. Turn ?crev,- to the right until

pressure of five pounds shows on work-
ing pressure gauge ( This will blow out

the dust which is always present in a

new hose. Release pressure by turning

screw to the left until flow of gas is

stopped.

Connecting Acetylene Hose to Torch

With the needle valves of the torch

closed, connect the acetylene hose to

connection on torch marked "acetylene,"

and ha\ing selected a tip of the size

desired, turn on the pressure at the regu-

lator. Some toi-ches require a very 'ie-

licatc adjustment at the regulator for

each size of tip, others are built to work
with all tips at ordinary generator pres-

sure of i.i pounds, Allow a little gas to

flow through the torch to expel the air,

then light it. More pressure is required

to force gas through restricted orifices

than where all openings are of larjjo

i:rea. We are concerned with volume of

gases, not pressures. The volume of

acetylene passing through the torch

should he sufficient to cause the acetylene

flame (before turning en the oxygeni to

burn without giving off smoke. For or-

dinary welding work the pressure should

be between 5 and 12 nounds. Lower
pressures do not force the gases into a

Continued on page 64
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DEVELOPMENTS IN
SHOP EQUIPMENT

ROBERTS UNIT JACKS

The Roberts Mfg. Co., New Haven,

Conn., handle a line of unit jacks and bolt

couplers which should interest the me-

chanic in general. These jacks can be

set to any height instantly by means of

separate and interchangeable units. One

mtrely builds up the proper number of

units required and adjusts their rack

jack. Lock joints connect each unit and

are locked in place by means of a simple

turn.

A surface gauge connection is also

made, which can be clearly seen in the

illuFlrations.

Readers can no doubt obtain all neces-

sary details from a study of the various

illuptrations rnd will readily understand

the advantages of such a system, espec-

coupler any length of bolt can be had

by coupling up bolts you already have.

Better still use studs for greater econ-

omy, for each bolt retains its own nut.

These couplers are also made of mal-

leable iron, and are designed to with-

stand high strains.

FROM LEFT TO KIGHT WE HAVE A TOOL-
SETTING STAND, A LEVELING JACK, AND A

SUHFACE GAUGE CONNECTION.

in fact any machine upon which work

has to be strapped in place. The erect-

ing department will also find them of

splendid service.

The L'Air Liquide Society announce

that their plant at London, Ont., is now
in operation, and producing at full ca-

pacity. This is the seventh plant in

Canada to be completed, and at present

there are two others in course of erec-

tion, one of which will be in operation

within a month of two. This news will,

no doubt, be of interest to those requir-

ing oxygen for use in their plants.

,..,..., rUATES THE LOCK JOINT. A SINGLE
TURN FIRMLY LOCKS THE UNITS.

SOME EXTENSION UNITS AND RACK JACK.

ially for machine set-up work. All

these jacks are made of first

quality malleable iron, and will stand

the strain placed on them in supporting

work. These shop aids, as we might

term them, are ideal for use on planers,

vertical millers, horiontal mills, radial

drills, boring mills, slotters, shapers, or

This concern will also turn out what is

known as an instant bolt coupler. By
referring to the illustration showing

work jacketed up and clamped, one can

see a coupling in actual use.

This attachment is claimed to save

the time and cost of making special

bolts for special jobs. With the aid of

ILLUSTRATION SHOWING BOLT COUPLER
AND JACKS IN USE. HERE ARE THE UNITS. THEY CAN BE BUILT UP TO SUIT THE JOB.
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HORIZONTAL DRILL

The Milwaukee Crane and Manufactur-
^

ing Co., Milwaukee, Wis., have plared on

the market what is known as their

Horizontal DrUl No. 25. This machine is

designed to cover a wide range of drill-

ing and boring, and is especially useful

in completing in one operation bulky

and awkward work.

The spindle is of high carbon steel and

accurately finished; the front bearing

is 2V» in. diameter by 7% in. long; mid-

dle bearing 2% in. diameter by 6 in. long,

and the driving end is 2% in. diameter

with two beveled keyways. The front

end is fitted with a ball thrust bearing

and No. 5 Morse taper hole, arranged

with special cross key and nuts for draw-

ing up and releasing boring bars or

tools and the spindle torque is not trans-

mitted through the tang of the drill

socket or boring bar when the work iS

heavy.
Spindle drill is of semi-steel, 4% in.

diameter, with heavy rack teeth cut for

24 in. feed, arranged to automatically

cut out the drive when the spindle reaches

the extreme in or out run of the

feed range. Danger of stripping the feed

mechanism by over-running when the

feed is worked near the extremes of

the run is thus eliminated.

The spindle is geared for standard

speeds of 20 to 400 per minute, which

may be increased or reduced when spec-

ial service is to be met. With a 4 to 1

motor speed range and 16-point con-

troller, 32 different speeds are obtain-

able with a sinkle back'gear ratio of

about 5 to 1.

All gears are of steel, wide face, and
carefully cut, run in oil and are support-

ed on both sides by large bronze bear-

ings arranged for ample and continuous

lubrication. Power is transmitted

through a maximum of only four reduc-

tions of spur gears to secure minimum
boring speed and maximum torque, in-

stead of the usual 8 or 9 pairs, thus per-

mitting most of the motor power to

reach the cutting tool without being used

up by friction losses.

Spindle Feeds and Clearing

The standard spindle feeds provided

are 9, 14, 20, 30, 50, and 70 thousandths

per revolution. The feed is cut in or out

by means of a trip lever and quick re-

turn or advance secured by means of the

hand wheel on the quill-pinion shaft.

Gears for change of feed are of steel

and phosphor bronze, of wider face and

heavier pitch than usually employed,

and run in oil-tight case for constant lu-

brication. The quill drive worm wheel

is of bronze, entirely covered, and the

worm is of hard steel, running in oil.

The carriage elevating and lowering

mechanism is operated by power or hand

and the driving gear is provided with

a limiting torque clvitch to secure safety

to the mechanism in case the carriage is

clamped too hard to the column when
the power drive is thrown into gear. The
hand adjustment is used only to secure

final setting of the carriage. A steel

scale on the face of the column indicates

the distance from the top of the table

to the centre of the spindle and a cor-

responding scale is carried by the out-

board column.

The drill column is mounted on a side

extension of the bed and is movable to

or from the table to suit the size of the

work and reduce the overhang of the/

spindle. This is an important advantage
in many cases where end milling and
facing is necessary and secures more
accurate spotting of the drill than is pos-

sible with a long overhang.

The standard table furnished with
this machine is 4 ft. wide and 9 ft. long

and slides on a heavy, planed, cast iron

bed 15 ft. long. The table is operated

by a heavy screw operated by power and
capable of easy and accurate adjustment

by hand from both sides of the work.
Suitable tee slots are provided for clamp»
ing the work or fixtures and the front

edge of the table is tee slotted for bolt-

ing on special indexing plates or fix-

tures for accurately locating shaft bear-

ings or other holes in duplicate work.
Tables longer or shorter than the stand-

ard length can be furnished to meet
special requirements.

The drill is operated by 3% to 5 horse

power, 4 to 1 variable speed motor. The
starting, stopping and reversing lever

is placed on the spindle carriage within
convenient reach of the operator and the
maximum floor space required, 14 ft. 6

in. X 17 ft. 10 in.

These drills are made in four sizes,

Nos. 25, 30, 35 and 40, each size increas-

ing in capacity and the No. 40 having a
capacity of 72 in. elevation to table, and
a column movement on base of 30 inches.

Further information can be had from
the manufacturers.

In a recent explosion of a 6-inch copper
steam pipe at Carlisle, England, the
findings of the official enquiry were as
follows

:

"The metal used being too brittle the

explosion naturally followed. The analy-

sis showed that the copper contained .027

per cent, of arsenic and .13 per cent, of

oxygen. Tensile tests gave results vary-
ing from 12.4 tons to 14 tons per square
inch, with elongations of from 25 to 33^/4

per cent."

A plate-bending roll which has recent-

ly been made in America is claimed by
the makers to be one of the largest ever

turned. It is 35 ft. 6 in. by 3 in. in the

body, 40 feet 8 inches overall, and
weighs 60 tons. The ingot from which
it was forged weighed 119 tons, and was
67 inches in diameter.

GENERAL VIEW OF THE MACHINE. •

One Way to Do It is to Put Your

Good Ideas in This Paper

Hamilton, February 28th.

Editor, MACHINERY,
Dear Sir,—I wish to express a

little thanks for the way Mr.
Ernest helped at least one reader
of CANADIAN MACHINERY by
the small but practical subject:

"How to Bore a Tapered Hole." I

am sure such bright machine shop

kinks as this are welcomed by all

ambitious readers, and I, for one,

hope to see more of them.

Wishing you all success,

Yours truly,

Hamilton Reader.
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The Lesson For Canada
/CANADIAN industry is being tied in knots because
^-^ American railroads are tied in knots by the outlaw

strikes in that country.

And Canadian industry is going to continue being tied

in knots until this country wakes up to the fact that it is

a long, dreary distance from being self-contained.

United States is becoming the stamping ground for

agitators whose jaws work harder than their brains, and
who would starve to death if they had to take their dirty

hands out of the pockets of their fellows.

These men put a big crimp in the steel industry of

United States last year, and that crimp passed right over

into Canada.

These same men are throwing monkey wrenches into

the railroad wheels now—on the other side of the line

again. Railroad yards are clogged—traffic has become
rusty—transportation companies don't transport.

And in Canada right now firms are wiring, writing and
making personal trips to the strike-tied belt in United
States.

We are paying a tremendous price for having year
after year found it easier to reach across and get finished

or semi-finished steel or iron than to get down to business

and turn it out at home.

Transportation experts have laughed at the idea of

bringing coal from the East or West into this coalless belt

in the centre of industrial Canada.

And right now we have the spectacle of our finest

steel industries, users of coal that must come from United
States fields, being crippled to the point of banked
furnaces and silent rollers—^because the agitator has done

his work, and because we have not seriously tried to

annihilate distance in bringing our own ore and coal to-

gether in Canada.

Right now Canada stands facing empty markets at

home and all over the world. There is so much business

booked that it cannot be written oflF for months. It is

not fictitious, nor imagrinary. It is real, positive and legi-

timate.

And with all this in view the industries of Canada, for

the lack of coal, steel and iron, have to stand aside and
watch the opportunity go begging.

We have taken it for granted long enough that the

great workshop of Canada—Ontario—^was too far away
from the coal fields of the West or the East. We have

looked over the transportation figures and said "It's out

of the question."

The punishment that Canadian industry has received

on account of the outbreaks of strikes in United States

should make our national comment read, "It must be done."

Surely our industrial head has been bumped on the

pavement enough times in the last couple of years to

cause us to wake up.

Otherwise we may feel around some bright morning,

only to find that our feet have been frozen overnight.

Couldn't Earn $2.80 aDay
"LJOW things hop! Could you go out to-day and hire
'^^ a moulder for $2.80 a day? You might not be able

to hire one at any price, but certainly $2.80 would never
get a hearing.

A moulder had answered an ad. of a firm in an Eastern
Ontario town. He was making $2.50 a day, and was willing

to leave for $2.80. He so informed the wise man from
the East, and here is what he received in return.

The letter is dated June 3, 1909:—
Dear Sir,

—

Your favor of the 1st to hand. The two places are
already filled in my moulding shop for which I was ad-
vertising.

The applications which I have received are rather amus-
ing. Moulders now-a-days do not know what to ask in

wages. I do not believe it is possible for you to earn
$2.80 a day. If any one could I would pay it, but I know
that no moulder under me has ever done that yet. Nor
come near it. Our moulders have steady work, every day
the year round.

The sequel to the whole thing is that only a few weeks
ago the same shop was advertising for moulders again,
the wording this time reading "Highest Wages Paid."

Chance For the Skilled Man
A CCORDING to officials whose business it is to keep in
^ * touch with the situation, the fuel situation in Ontario,
as far as power is concerned, is decidedly bad now.

Every ton of coal should be made to do, as near as
possible, the duty of a ton. Steam plants, even at their

best, are some distance removed from 100 per cent, effi-

ciency.

The shortage of coal—and it is not apt to be remedied
very soon—calls for the elimination of the tinker and the
guesser in every department of the business that is

touched by the production or transmission of power.
Industry calls for men who know—know how to get

the best results from the fuel used—how to get results in
transmission—how to eliminate as much friction as
possible.

Increasing costs call for the same thing.

There's a great chance now for the man who wants
to take himself by his own shoe-strings and pull himself
out of the rut.

He may have to burn the midnight oil to do it—or he
may have to bum the midnight oil if he doesn't, trying
to figure out how to make ends meet.

Industry has not become simply a case of automatic
production. You may get this idea at times.

The man who is going to succeed is not the man who
contents himself with looking after the machine.

The man who succeeds is the one who is keeping a
few paces ahead of the machine.

The night classes, the technical papers and books are
still the real stepping stones to men who want to get into
that desirable class that are called in after the average
man has failed to give results.
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MARKET
DEVELOPMENTS

U. S. Railroad Strike Effects Are Felt Here
Many Canadian Concerns Depend on Shipments Coming Through
From United States Mills—Premium Prices Are Still Much in

Evidence in the Market—British Firms Are Getting Shipment
Through Quickly

THE extent to which conditions in United States

transportation systems are interfering with the

steel, iron and machinery business in Canada is be-

coming more evident daily. The supply of coal is vitally

necessary to the steel industry, and that is running

dangerously low. One firm that needs 2,000 tons per day

is getting about three or four hundred tons. There is a

tremendous tonnage on the books of the steel mills and

of the jobbers in Canada, but the big business is to make
it or get it for shipment to the consumer.

Old Country representatives are reporting better sei'-

vice from their home offices in the way of deliveries, and
some goods are reported as arriving in three weeks from
the placing of the order.

Premium prices are still to the front. Toronto interests

wanted plate within a short time, and had to pay 4.75 per

pound at the mill. When extras for size, freight, duty,

war tax and exchange were added to the price, as well as

yardage and profit, it had to sell at 8.25 per pound. The
U.S. manufacturer is getting the same material, if he is

on the books of the Steel Corporation, at 2.65 per pound.
Another firm, anxious about boiler tubes that had been

on the way for weeks, was informed by the mills that

there were some 50,000 tons piled in the yards, and thnt

the order wanted was probably in that pile. When that

pile gets moved the Canadian customer will get his sup-

plies, and there is not much indication of the movement
taking place under present conditions.

New York machine tool market reports a falling off in

inquiry that is quite noticeable. One explanation is that

there is a very well-defined feeling that there must be an
end to rising costs and increasing prices, and until there

is some signs of a definite move downward in many essen-

tials, buyers will persist in staying out of the market.

Steel mills and large melters have largely withdrawn
from the scrap market in Canada, with the result that

prices are flat and demand very small.

MONTREAL REPORTS BETTER
DELIVERIES OF BRITISH TOOLS

Special to CANADIAN MACHINERY.

MONTREAL, May 20.—There are ru-
mors in the air that stoel prices

may be oaoier in the near future, but it

is difficult to state any good roa.son for
such assumption,' as conditions are not
such Jis would lead one to believe that
j'ressure has been relieved in any direc-
tion. The situation here is relatively the
same as it has been for several months
and dealers are still satisfied that re-
ceipt cf materials will remain uncertain
for some little time yet. The demand
IS still heavy and the inability to get
itoel material through foi) fixed de-
liveries continues to be a prominent fea-
ture of the present market. Roads in
the States :ire in an unsettled state and
trafl'ic is still more or less congested, a
condition that influences all industries
that depcid on transportation for re-
quirements of raw materials' and semi-
finishei products. Dealers state that oc-
casionally they will get a little heavier
»1 inmcnt than usiisl, but are unabh; to
place any in the warehoune owing to the
urgent ne<*d3 of .consumers. The scarcity
in sheet? is probably the most pronounc-

ed, and tube users are continually ask-

ing for mora supplies. It is thought that

the situation will become easier from now
on. Labor vnrest is less evident, although
it is still fur from a condition where pro-

duction is maintained at maximum.
Dealers are invariably satisfied at the

low state of stocks as the uncertainty
ler.ves then; nothing to worry over should
prices decline.

Metals Slightly Easier
The metal situation shows a general

tendency to weaken, as the reduced de-

mand has created a temporary over-
supply. Transportation difficulties have
delayed deliveries but the general price

tone is ea&ier^ Local dealers report a

quiet week with a downward trend to
prices. Tin is quite active with quota-
tions; easio!, 70 cents being a drop of 2
cents on the week. Antimony has declin-

ed and is now quoted at 14 cents per
pound.

British Trade Increasing
There is an increasing tendency on the

part of de.o.lers hers to favor British-
made machine tools when the delivery on

American tools is a matter of several
months. This is particularly true in the
case of supplies, and in some instances
a user of small tools has been given bet-

ter satisfaction in the way of delivery

when getting goods from England. A
case in point was the receipt of a quan-
tity of drills in less than three weeks
from the time the order was given to
the time the goods were delivered to the
customer. It is thought that the release

of tonnage control will be still more
favorable to trade from Great Britain.

The condition is still prevalent where old

tcols are made to fill the place of new
ones when the latter are not to be had.
Dealers are doing a good business in

used machinery, although it is much
harder to locate gensral purpose equip-
ment as the bulk of this has long since

been absorbed.

Non-I-'crrous Scraps Weakening
It is stated that the consumption of

scrap lias fallen off as a result of t??e

curtailment of furnace and mill oper-
ations, diio to the inability to obtain suf-

ficient supplies for normal operatiins.

Whatever the reason, the present market
is comparatively dull and trading is

quiet. Local foundries are regular buy-
ers, particularly of niaehincrv scrap, but
the supply is stil below the full require-
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ments of the trade. Quotations on this

class of material are high but listed

prices are a fair a\erage of what the

dealers are paying. Non-ferrous lines

are ni.'t very active and the market is

weakening:.
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POINTS IN WEEK'S
MARKETING NOTES

I

PAY THE PRICE TO
GET THE MATERIAL

Premium Figures Dominate the Situa-

tion—Shipments of Some Machine
Tools are Better

TORONTO.—In these columns a week
ago, the observation was made that

several of the steel warehouses had no-

ticed a decided falling-off in inquiries.

Some were inclined to think it was the

forerunner of a quieter period, but most
of the dealers are prepared to change
their minds this week. Demand is strong,

and there is insistent pressure for mater-

ial from firms that are hard put to get

enough to keep going.

Machine tool dealers are finding the

embargo as big a problem as they have

faced for a long time. Their usual ship-

ping schedule is a fairly protracted af-

fair at best—at least it has been for

the past three or four years—and now
that schedule is at the mercy of the

railroads and their employees.

The fuel situation is a big topic of

conversation in the machine tool market.

The dealers apparently hear much of it

from many of the customers, and it has

much to do with the installation of new
equipment. If a firm finds that power
is not going to be available, the chances

are that it will stay out of the market
until some better condition is in sight.

The orders that are coming into the

market here now are mostly from the

smaller buyer, or from firms wanting
to round out present installations.

The tie-up in the States in the way of

transportation works out in queer ways
at times. For instance, one dealer here

who sells automatic lines, reports that

he has had several machines sent across

in advance of their promised schedule

by several weeks. The reason was that

there appeared to be no chance of getting

them to their proper destination, a
United States point, and it was foundf

possiblv to ship to Canada, so the Can-
adian buyer got the shipment.
Old country machine tool houses, now

represented in Canada, report that their

shipments are coming along better now,
and they will be able to make deliveries

in good season. They report good re-

turns for the time they have been open
in the Canadian territory, and find no
trouble in placing all the machines they
can get shipped.

Prices Continue Upward

1 A limited tonnage of plate (3-16)

I was taken in at one of the Toronto ware-
^ /louses this week. The reason for the

limited tonnage was the price, not the
demand.
The buyer took on a tonnage for which

he had to pay 4.75 base at the American

New York reports a very quiet

machine tool market and intimates

that the feeling there is that there

must be an end to rising prices and
costs.

Steel mills are not able to get

their finished material away from
the mills as the switchmen's strike

has seriously interfered with traffic.

Passenger trains alone are operat-

ing on schedule.

Coal is not coming across the bor-

der in anything like needed amounts.
Steel firms, for instance, that need

2,000 tons per day are trying to keep

coking plants in operation on 300 or

400 tons per day.

Toronto jobbers had to pay 4.75

base for plate at U.S. mills for fair

delivery. When all charges are paid

it will be offered to the Canadian
trade around 8.25 per pound.

The steel companies and large

melters have largely gone out of the

scrap metal market, with the result

that prices are flat. Embargoes
keep trading confined to Canada.

British importers report that they

are getting much better service from
their firms in the matter of de-

liveries.

Shipments of steel coming to

Canada are being seriously interfer-

ed with. Some companies have not

had a pound come in for as long as

five days.

mills. Delivery is to be made very short-

ly on this. How does this figure out by
the time it goes out from the Canadian

warehouse? Well, add ten per cent, for

size, making 5.22; 35 cents duty which

is at the rate of $7 per ton; 40 cents war
tax; 33 cents freight charges, and 50

cents exchange. That brings the price

of the plate to around 6.80. Then nut on

the cost of placing it in the warehouse,

and add the profit of the dealer and the

plate is selling at 8.25 cents per pound.

The Steel Corporation price has been

all along, and still is 2.65, although it

is not possible to get orders placed now,

the mills being clogged with business

that has been on the books for a long

time.

Shipments to Canadian users are dis-

appointingly meagre when comcared to

the absolute needs of the case. One firm

in Hamilton has three or four hundred

tons of flats and hexagons piled at the

mills across the lines, and there they

stay. They cannot be moved a foot.

There is no improvement in sheets.
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The Canadian mill is not sending many
out now, on account of the shortage of

ccal. No. 28 are selling in the warehouse

as 9.50 per pound, while 10 gauge is

9 cents.

Boiler tubes are coming in slowly. A
few cars have arrived after long-drawn-

out trip. One Toronto dealer in an ef-

fort to get some action on a shipment

wired and wrote the mills. The reply

was from one of the officials, and he

stated that there were 35,000 tons piled

at one side of the mill waiting a chance

to get out, and probably his shipment

was in the lot. That is as near as ho

could come to giving anything in the

line of information as to where the

Canadian shipment was. There is al-

ways an accumulation of orders against

any shipment that may come. Bi^

buyers come in many times, and ask

that their orders be accepted at the

warehouses. They know they cannot

get attention right away, but they are

willing to have their orders booked in

the hope that the warehouses will be

able to get better treatment from the

mills than they can hope for.

A Dead Scrap Market

Dealers claim that the market is head-

ing toward lower levels, although thiiy

were willing to let the price list staaJ

for the present.

"Many of the big buyers in Canada
are out of the market, especially in the

steel business," was the explanation giv-

en to this paper, "and as a result the

removal of the demand has caused the

price tendency to point' down." There
is no change or let-up in the embargo
situation, and any trading that is be-

ing done must be confined to this coun-

try. Very little exporting is being done.

FALLING-OFF IN

NEW YORK MARKET
Has Been Very Noticeable—Railroad

Problem Has Caused a Serious

Situation

Special to CANADIAN MACHINERY.

NEW YORK, May 20.—The falling oft'

in machine tool business in the past

two weeks has been rapid. The past

week has been one of the quietest ex-

perienced in the Eastern markets in

many months; The slump is largoly at-

tributed to the railroad situation. It is

becoming more clearly recoarnized that

railroad transportation will be the "neck

of the bottle" inrlustrially for som.e time

to come. Statements of railroad execu-

tives to Government officials in Wash-
irgton point cut that the crisis in trans-

portation is due not only to insufficient

labor but also to insufficiency of freight

cars. The roads are asking for funds

to build 100,000 freight cars, but even
if the money is speedily granted it will

he many months before there will be any
marked relief in that direction. Mean-
while traffic is becoming hopelessly con-

fused. Should there be improvement in

car supply and a more plentiful supply
of labor to move trains there would im-
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mediately be immense offerinj?s of

freight, which has been piled up for

weeks in wai-ehouses and factories, and

the result would be greater congestion.

The solution offered by the railroads is

action by the Interstate Commerce Com-
niiiision restoring the priority arrange-

ment which existed in war times. In this

way priority would be given to essential

products such as coal, food, etc., while

otber less needed articles would be car-

ried only as the railroads were able to

supply the cars.

A full appreciation of the railroad sit-

uation, tojjether with a growing belief

that a halt must be called on rising prices

of all commodities, are no doubt at the

bottom of the falling off in demand for

machine tools. The same lack of buying

exists in iron and steel and some other

product.", sc that the present condition is

7i6t confined to any one industry.

Some s'?l!ers say that users of machine
tools nre of the opinion that the next

change in prices will be downward. There

are no positive indications at this writing

of price declines; in fact the trend has
been the other way right up to within

the past two or three weeks. However, it

may be said that there will be more con-

servatism henceforth in price advances
on tools as well as on other articles.

The only inquiry of importance in the

Enst is o'.ie issued by the Chesapeake and
Ohio Railroad, calling for more than
forty machines for plate shop, pipe shop
and machine shop. Singularly, the prin-

cipal business now pending and expected
in the East is railroad business. The
Norfolk and Western Railroad has not

yet placed orders against its recent list

of about seventy machines. Other roads,

".otably the Pennsylvania, Erie and Lack-
awanna .ire expected to come into the

market shortly. Certainly if the roads
pr(- to get their veiling stock into shape
to handle the freight traffic they must
re-equip their shops, some of which have
had practically no new tools since before
the war.

PITTSBURG DISTRICT BADLY TIED UP
BY STRIKE OF RAILROAD SWITCHMEN

SpecUl to CANADIAN MACHINERY.

PITTSBURGH, May 20.—The rail

strike has affected the iron and steel

industry in a complicated manner. The
strike itself has been waning, though
very slowly, partly by the return of

strikers and partly by the advent of new
men, some of them volunteers, on tem-
porary service. ' The full effect of this

is not felt by the iron and steel industry

for the reason that empty cars have been
growing scarcer. From the beginning of

the strike the effort has naturally been
to load cars. The coal mines, coke
works and steel mills gathered up all

the cars they possibly could secure,

many of them not being furnished by the

railroads in the regular manner, but be-
ing simply gathere<i up by a plant send-

ing out its own locomotives and picking

up cars where they could be found.
Main line tracks were idle in some cases,

on account of the strike, and it was pos-
sible to do altogether unusual things
in the matter of gathering up cars. Once
the cars were loaded, however, they fre-

quently did not get far. Some are still

on plant sidings, while others have gone
to railroad sidings and still others have
gone to classification yards. It was said
early in the strike that the railroad man-
agements would make a particular point
to avoid congesting their yards, but
whatever the theory or intention the ac-
tual result has been different. Many
yards are badly congested. Even in the
case of the solid trainload movement,
which has been employed so much, the
solid trainload is merely one going out.

There are few solid trainloads of empties
being moved back. Of course there Is

no system or order. A trainload of coke
from the Oonneilsville region is accom-
panied by a representative of the blast
furnace, and the "personally conducted"
train gets throngrh, not infrequently b^
the distribution of bribes to the men

working on the railroads, but similar ef-

forts are not made to get the trainload of

empties back.

The result of all this is an increasing

scarcity of cars, which militates against

freer shipments being made even though
the avenues through which shipment
could be made have been clearing.

The effect of these trends has been
felt in some of the markets, most no-

ticeably in the case of Connellsville coke.

When the rail strike started, there were
plenty of cdke ovens and men, and a

fair number of cars, while there were
very few directions in which coke could

be shipped. The market for spot fur-

race coke had been $11 to $12, and it

weakened to $10.50 or possibly $10, as
there were more sellers than there were
buyers to whom shipments could be got-

ten through. Then the rails got more
open, whereby more buyers could bid

for coke, while the supply of cars de-

creased if it changed at all. The pres-
sure turned to the other side. Coko
became firm at $12, then within a few
days got up to $13.50 minimum, next
day to $14 and a day later to $15. See-
ing no end to the advance some furnace-
men withdrew from the market, prefer-
ring to bank rather than pay such fancy
prices, as even $12 in its time had been
considered a fancy price, and the market
at this writing is about $15. It may be
mentioned that foundry coke did not
move similarly. Some brokers got ss
high as $14, but several old-line pro-
ducers refused to go above $12, consid-
ering this the highest price that could
possibly be regarded as fair, but they
have been able to sell, and only in n
limited way at that, to regular custom-
ers.

Steel Production

The monthly report of the American
Iron and Steel Institute shows that in

April the 30 companies that contribute

to the monthly report made 2,638,305

gross tons of steel ingots, against 3,299,-

049 tons in March. These 30 companies
produced 84.03 per cent, of the total out-

put in 1918, and computing from this,

and allowing for the number of working
days the rate of steel ingot production

by the whole industry in April is seen
to have been about 37,550,000 gross

tons per annum, against a rate of about
45,200,000 tons per annum in March,
the KTarch rate having been the highest

attained since October, 1918. The de-

crease from March to April in the rate

was one-sixth, precisely the same rate

of decrease as was shown in pig iron,

referred to in this report of a week ago.

As the strike only began April 1 at Chi-

cago, and did not affect Ohio and Wes-
tern Pennsylvania points until Monday,
April 12, while later in the month condi-
tions in the Chicago district improved,
the curtailment in production when the
strike was at its worst was more than
one-sixth from the March rate. It is

doubtful whether production at the pre-
sent time is greater than the average
rate of April.

Shipments Poor

By this time, however, the trade has
become much more interested in ship-

ments or rather in receipts, than in pro-
duction. Much more pig iron and steel

is being made than is being shipped
and much more is being shipped
than is reaching destinations. Con-
sumers are hard hit, not only by
steel shortage, but also by short-

age of coal and other necessities.

Pittsburgh district coal, which was rang-
ing from $4.00 to $4.50 per net ton at
mine before the rail strike, has sold in

the last few days at $7.00, and it may of
course go still higher, as there are few
cars and many anxious bidders.

The consumption of steel is certainly

reduced very materially, although the
precise amount cannot be estimated.
Meanwhile steel is accumulating in mill

warehouses and yards, and en route,

the same being true of pig iron. These
accumulations will doubtless have an J

effect upon the markets when the raiT \
strike is ended, or rather when there*

is a free movement again, for ending
the rail strike instantly would not en-
tirely restore the movement of material,

because there is so much congestion of
loaded cars, and shipments with any
freedom would not be possible until the
loaded cars were delivered and unloaded
and the empties gotten back.

Market Lethargic

The whole market is lethargic. Con-
sumers have no occasion to buy prompt
deliveries, for as a rule the delivery oil

a new purchase would be no better than
delivery on an old purchase. As to for-

ward deliveries, there is no interest.

In pig iron, the quotable market is

strong, and in foundry pig there is a

quotable advance of $1 a ton, to $44,

valley, Bessemer remaining at $42.50,

and basic at $43, but the foundry iron

market is made simply by small prompt
k'ts. What pig iron would bring for
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second half delivery, if forced on the

market, can only be conjectured.

As to steel prices, the prices for the

earliest deliveries are declining, as the

mills making such deliveries had little

tonnage on books and must force sales.

Mills booked for from two to four

months, and having lower prices, though

still say $10 to $20 a ton above the

Stce! Corporation or Industrial Board

prices, have not reduced prices, but do

not need to at this time. The Steel Cor-

poration continues its prices. The cor-

pbi-ation's unfilled obligations at the end

of April amounted to 10,359,747 tons,

showing 467,672 tons increase during

April, against increases of 389,994 tons

in March and 216,640 tons during Feb-
ruary. Actual bookings in April, how-
ever, were lighter, as the greater in-

crease in unfilled obligations in that

month was. due to decreased shipments,

April shipments amounting to about
60 per cent, of capacity, against ship.?

ments in March at about 96 per cent.

Bookings may be estimated at 124 per

cent, of capacity in March and 94 per

cent, of capacity in April. When the

bookings of the low seller decreased it

may readily be concluded that the book-

ings of the higher sellers, the indepen-

dents, decreased still more.

SERIOUS MATTER FOR THIS
COUNTRY WITH COAL SHUT OFF

CANADIANS, who have returned this

week from points in the steel belt of

United States, bring back reports of con-

gested yards, of freight trains that do

not carry freight and of shipments that

have fallen by the wayside. The switch-

men's strike is as effective as it ever

was, and the results are such as to inter-

fere seriously with the securing of basic

materials by Canadian mills.

The amount o^ coal passing over the

border during the last three months is

away down when compared to any or-

dinary period of similar duration,' Steel

mills in Canada, in some cases, depend
entirely on United States fields for coal

for coking purposes. The fact that the

mines belong to them does not help mat-
ters if they cannot get the product of

the mines in here.

Several blast furnaces have been down
for some days, if not weeks, and finish-

ing departments are getting along as

best they can without any regular move-
ment of material from the furnace to

them. The big danger is that if things

do not improve quickly some of the by-

product coking plants will go down, and
closing these off is a serious business, as

coking, once started, is of necessity a

continuous process.

There is a lot of business on the books

of (he steel companies in this coun+ry,

and it is all good, legitimate business,

placed there by people who want steel

products for manufacturing or building.

The pity of the thiiiti; is that, more and
more, due to labor troubles carried on

on the other side of the line, Canaii'an

industry is being crippled and retarded,

iust at a time when it is in great shape

to go ahead by leaps and bounds.

One Canadian steel man, who came
back to-day, told CANADIAN MA-
CHINERY: "The switchmen's strike is

on just as effectively to-day as it ever

was. Production in Pittsburgh I would
place around 40 per cent., while the

same figure would hold good in Youngs-
t-wn as well."'

HOW ONE AMERICAN FIRM HAS
ADOPTED A FIFTY-FIFTY PLAN

The Willys-Overl^pd Company's "50-

60 , Profit Sharing PSan" in connection

with its factories in the United States

goes further into the realm of profit

sharing than has been attempted in the

great majority of these experiments.

The distribution between capital and
labor is made on an equal basis after

capital has been justly rewarded, and pro-

vision made for the depreciation, etc.

An amount equivalent to 3 per cnt. of

permanent capital is set aside for depre-

ciation; 1 per cent, applies to a contin-

gency or "Rainy Day Fund." The just

return to invested or permanent capital

is estimated at 7% per cent. Pavment
of these amoun'^s is made from the in-

come of the year and the residue is

shared equally between capital and the

workers. T'^is plan was tried as an ex-

periment and has been in operation for

a yea- and a half. It will be continued
pjiTh "o-r after 1920 if it proves satis-

/"•cto""". The comnany believes that
with f-e consistent co-operation of its

employees the "50-50 plan" will work out

successfully. The firm does not assume
any additional legal obligations, r'^r di

the employees sacrifice or imperil anv
of their rights. The fact is ennhas'zel
that the plan shall in no wise affect

either the rights of the comoany or the

rights of its emplvees. It is a purelv
voluntary arrangement on the pjrt of

the com'-"ny and its employees. Every
work"?", who has been in the employ of

f'e ct)mT)any fnr a neriod of ten months
b' comes a profit sharer.

The employee's record of conditions

service is not affected by absence on
account of sickness or injurv. Absence
from work for two consecutive days or

three times in thirty days without report,

automaticallv removes an employee's
name from the continuous service record.

To take charge of this work a 50-

50 division was orf-anized, composed of
t->n meTibers.. five of these selected from
the faftorv. who .submitted best written

snorgesticns on profit sharing plans.

These ten members hold office for one
yeair and their successors are elected

annually.

Profits are distributed on the basis of

salary and no wage is considered in ex-

cess of $5,000 per annum. Length of

service is also rewarded. Five distri-

butions of profit are made each year.

The first four are based on a conserva-

tive book inventory and the fifth on the

regular annual inventory.

NO COAL BOATS
F"ormerly a Large Amount of Coal Has

Come Up This Way

MONTREAL.—This season not a ton

of coal will be brought to Montreal in

the Black Diamond ships by the water
route from Louisburg to Montreal.

When asked when the first shipment
of coal was likely to be unloaded in port

from Nova Scotia or Cape Breton, a Do-
minion Coal Company official said:

"No coal boats are coming to Mon-
treal this year."

The reasons given were firstly the

great demand made for the coal on the

spot by big industries like the Steel

Corporation, whose consumption has in-

creased tremendously.

This factor has become aggravated by
under production in the mines. The
high cost of bunkering in Britain, which
compels British vessels to fill their

bunkers at Sydney instead, is also an"

important factor in the present drastic

changes.

PLENTY OF POWER
Report Says That Trent Valley Resources

Capable of Great Things

PETERBORC—At a meeting of the

Engineering Institute Mr. Sisson pre-

sertted a verbal report on behalf of the

committee appointed to investigate the

power situation in the Trent Valley. It

contains some interesting figures on the

supply of power and was coupled with
t' ' -.-'--~t'm of Mr. Sisson that, al-

though there were at present sources of
power for double the present population
of Pet»rborough, yet a year from now the
city min-ht have to look for new sources
of ac'ditional power, which will unques-
tionably be forthcoming:.

He stated t'-at in th? Trent Vallev

there was power available to the amount
of 70 000 h. n.. of which, up to the pres-

ent, only 28.000 had been developed. In

connection with this latter figure, Mr.
Sisson pointed out that his figures re-

ferred to the power actually produced
and not to the total capacity of the in-

stallations and machinery.

Queb?-c.—A most successful launching
^f the "Canadian Hunter" took nlacs

from the Davie Shipyards, when a larare

lumber of interested spectators watchei'

the vessel glide into the water. The
"Canadian Hunter" has a length of 331

feet b-eadth 46 feet 6 inches, a depth

moulded of 25 feet 6 inches, and a s^eed

"f 12 knots. Her deadweight is 5,100

trns.
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Interesting Examples of Sheet Metal Dies
Designers and Practical Men Alike Will No Doubt Welcome This
Article—Some Very Good Hints Can be Derived From a Study

of the General Design of These Dies

WHEN we speak of the art of
punching: sheet metal we mean
tliis ir. every sense of the word,

for the efficient working and punching
of sheet metal is indeed an art. To
efficiently cope with the peculiar prob-
lems arisinj? from such a class of worlc
icquires years, of experience.
The International Harvester Co., litd.,

Hamilton, Canada, are especially for-

tunate in this respect, for their exper-
ience is not only a matter of years but
af varied clasEes of work. It is a well-
known fact that a crreat number of psrts
used on agricultural im.plements are
made from sheet metal, and it is this fact
that prompted us to secure photo;3:raph«

of the dies illustrated in this article.

Before going into the question of the

dies the.mselves, let us consider a few
features that make the sheet .netal de-

partment itself worthy of note.

•By J. H. Moore

On entering the department one is

first struck' with the orderly appearance
of all presses, shears, etc. Every ma-
chine is laid down according to a well-
thought-out plan, and sufficient aisle

space is allowed for trucking purposes.
Every machine is painted at certain

portions with aluminum paint. The ob-
ject is obvious, namely that the a!um-
in-.m paint catches the light and reflects
it back on the work. By so doing there
are no dark corners to any machine and
the value of this idea is not as fully real-
ized in the machine shop of to-day as
It sVould be.

At present some 1,100 to 1,200 differ-

ent stylos of work pass through the de-
partment. The need of a proper system
to keep track of the dies is at once ap-
parent. Tills is accomplished in two
ways. For the smaller dies, special
shelves are made, and these shelves be-

ing divided into certain sections. De-

pending O!: the nature of the die, it goes

into its proper section, and in evei-y case

the symbol number of the piece is paint-

ed on the die itself. Thfre is no possible

chance for error and all dies are easily

kept track of. The larger dies are stored

in a room specially set aside for the

purpose
Having explained those little details,

which are so important to any well-con-

ducted department, we will proceed to

the qupsvicm of the dies themselves.

Revolving Oil Cover Die

The first to be considered is that of

a revolving die used in producing the

oil hole cover shown at Fig. 1. We not
only illustrate the dies but shew the

stock itself, from the flat shape to the

finished product. The first operation is

that of piercing the two small holes,

cutting the peculiar shaped form of the
bosses around these holes and the blank-
ing of the pieces itself. This is done
by the die shown at A and B. At A is

FIG. 2-THIS DIE IS USED FOR SERRATING WASHERS AS SHOWN. «G. 3—A DIE KOR FORMING TUBE SPOUT.
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FIG. 1-A GOOD GENERAL VIEW OF A REVOLVING OIL COVER DIE.

snown the upper punch block, while B
•llnst rates -the lower part of the die. It

will be noticed that guide pins are em-

ployed for the work, .and it might be well

to state that guide pins are practically

stendard for all dies of this type, that

is, as far as this plant is concerned. After

the die has performed its duty the piece

looka as shown at C. Next comes the work

of the revolving die. This die has si.K

stations, each being indexed in the fol-

lowing manner. The operator loads at

station D, or perhaps we had he.it say

at position D, as the stations are con-

tinually revolving. Down comes the

punch and forms the cover to the shape

shown at E. The p'.unger F kic!:s a trip

and releases the friction trip on the table,

causinjr it to revolve to the next station.

AH this movement has occurrr^d while

the plunger has been ascending, so that

by the time the press is ready for the

down- stroke the next station is indexed

and in position for the following piece to

be formed.

By this method production is un-

interrupted, as the trip lever of punch

prfcFS is depressed in down position to

make the strokes continuous. It will be

noticed that guide pins are also used in

Ihia die.

The table receives its circular motion

through a belt driven over the pulley G,

which in turn operates the friction de-

vice. A point of interest regarding work
passing through this department is the

fact that a sample strip of every piece

ie kept on file. This strip is shown for

illustrative purposes, and as will be
noticed is clearly tagged with its proper

symbol number.
We do not wish readers to imagine

that all the stock shown at centre por-

tion of strip is going to waste, for such

i8 not the case. The only reason this

large space was allowed to exist was in

order to make the sample strip of suffi-

cient strentrth to prevent bending.

Serrated Washer Die

The next die we will consider is that

shown at Fig. 2. Here we have what is

known as a washer serrating die. We
again show the sample strip alongside

the die. The process of manufacture is

also shown at A. The die is constructed

en the sub-press principle, or in other

words it is really double in its action.

The plunger illustrated at B contains

both the blanking punch and the serrat-

ing punch. A spring and thrust pin at

the top cf this plunger does the operat-

ing.. This pin is shown partially out at

Co. Briefly here is the action: The ram
of pre.ss descends, presses down the

plunger B, and blanks out and serrates

the washer at the same stroke. It will

be noted that there are twelve serrations

in the washer. To prevent the plunger

B revolving, the keyways shown slide

up and down on pins in the interior bore

of portion D of the die. The plunger is

also arranged to strip each washer auto-

miitically.

Tube Spout Die

We will next discuss the die shown at

Fig. 3. This is what is known as the

dies for forming spout, or tube end for

seed tube. It is constructed on the kick-

injr principle and actually kicks the piece

into its form in the following manner:
The blankec'. piece, shown at A, is

placed in position B, and is gauged from
tlio pins, which are clearly shown in

photoi^raph. The ram of press, carrying

the upper bolster, descends, pressing the

nose punch C into position, causing the

tube to take a U-shaped form. The two
pins, 1") and E, in the meantime have en-

gaged with a trip in the holes F and G,

which releases the side kicking arms H
and I, the result of courj* being obvious.

These arnis come in and operate the side

dies J and K, completing the form of

the tube.

V/hile this description takes some time

in telling, the actual operation is accom-
plished very fast indeed. The action is

really so speedy that one has to watch
a few pieces being formed before they

can tliorouuhiy grasp the principle.

The springs shown nt L and M bring

back the side dies after each piece is

formed. This arrangement is so out of

the ordinary run of dies that readers %vill

do well to study it carefully.

Large Punching Die

The fourth and last example is shown
at Fig. 4. The work being' performed
is that of punching the various holes in

the binder deck of a harvester binder.

There are a total of 32 holes in this piece

and for explanatory purposes we have

FIG. 4—THIS DIE PUNCHES A TOTAL OF 32 HOLES
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shown one of these dscks resting on the
floor at the front of the die. One can
readily see the variety of holes, which
include 7-32 in. dia., % in. dia., % in.

sq., 1 in. sq., and the two peculiar shap-
ed holes noted at the left-hand side of
the deck.

The upper of these holes is made up of
sista of a % in. wide strip enlarged to

gether witli a semi-cii-cular portion of an
8 in. diam. hole.

The other hole is 9 in. long and con-

.•ists of a % in. wide strip enlarged to
1% in. width at top and bottom. From
these dimensions it is readily seen that
these holes are no sinecure to blank out.

As is usual with all of this nature in.
the sheet metal department, guide pins
are provided, and these pins being groov-
ed for good lubrication when the ram is

ascending and descending. On a close
examination of the photograph it will

be seen that the ram of press is of white
(Tolor. This is because the ram is coated

with ahtminum paint. The added amount

of reflected light obtained through this

means is surprising, and other plants

would do well to try this method.

From the form example given one can

form at least a slight idea of the variety

of pieces passing through this particular

department, end in a later issue we will

touch on other points of interest in con-

nection with this plant.

How Should We Lubricate Ball Bearings?
Ball Bearing Lubrication is a Subject of Which Little is Known—This Article, Presented at the American Society of Mechanical
Engineers, Touches on Some Interesting Points on This Subject

AN investigation of existing liter-

ature on the subject of ball-bear-

ing lubrication reveals the fact
that up-to-date a comprehensive study
of this particular phase of lubrication

has not as yet been published. The effi-

cient lubrication of the plain sleeve-type
bearing presents few difficulties, as the
engineering world is in possession of
an accumulation of data acquired during
many years of patient study, experiment
and practice.

In 885 Beauchamp Tower completed a

series of experiments which he had
made to obtain data regarding the be-
havior of a lubricant under various
loads and speeds. These experiments
were made at the request of the British

Institute of Mechanical Engineers, and
were later made the subject of a very
thorough mathematical analysis by Prof.

Osborne Reynolds. The outstanding
feature of these experiments was the
discovery of the wedge-shaped film of

oil. Prof. Reynolds gave the rue for

efficient lubrication, which is that where
two surfaces are in sliding contact a
satisfactory film of oil cannot be main-
tained unless the surfaces are a slight

inclination to each other.

The formation of such a wedge-shaped
film of oil can be described as follows:

In Fig. 1 is shown a pan or tray A con-

taining a small amount of oil. A at

plate B is loaded with weights C. When
in a stationary position the surfaces of

the plate and pan are parallel to each
other, but if the plate is now pulled

along the surface of the pan the lead-

ing edge will rise and the plate will flow

By H. R. TROTTER

on an oil film with the surfaces at an
inclination to erach other. The oil film

assumes the shape of a wedge, as shown
in Fi>r. 2.

The iMtchell thrust bearing, which is

manufactured in Great Britain, and the

Kingsbury thrust bearing, made in this

correct groove. When forced feed lubri-

cation is used, the oil should enter the

bearing at a point of low pressure and

not at the bottom of the bearing which

is near the point of maximum pressure.

The oil grooves in a sleeve-type bearing

are generally made wedge shaped and

With Increase of
Where the viscosity Is

effective the coefficient

of friction

Where the body Is

effective the coeffi-

cient of friction

Temperature Decreases Increases

country, are designed to take advant-

age of this phenomenon and both have
proven very successful. The main fea-

tures of a bearing of this type are

shown diagrammatically in Fig. 3. A is

the rotating member. B is the station-

ary member. The parts C are support-

ed on pivots D. A bearing of this

type with a diameter of 18 in. will suc-

cessfully accept a thrust load of 160,000

lbs. at a speed of 35r.p.m. Loads of ap-

proximately 10,000 lbs. per square inch

of bearing surface at a mean surface

speed of 54 ft. per sec. have been car-

ried successfully on short tests on a

bearing of this type. At this load the

babbitt facing of the blocks owed in all

directions without temperature rise, thus

showing that the pressure limit is con-

trolled by the strength of the metal, and
not by the breakdown of the oil filmfi.

The oil grooves of a sleeve type bear-

ing should be of such shape as to allow

the formation of this oil wedge. Fig. 4

shows a correct groove and Fig. 5 an in-

not of semicircular section, as experi-

ence shows that this is necessary to the

formation of the lubricating film. The
oil inlet in a force-feed bearing is placed

at a point which is approximately the

point of lowest pressure and not at the

bottom of tmhe bearing. Successful

bearing operation is a problem shat

should be solved by the designer and
not by the lubrication engineer who acts

in an advisory capacity after the bear-

ing is in service. It must be admitted,

however, that the average engineer is

not in possession of the necessary data

which would enable him to select the

proper type of lubricant for his partnc-

ular use, nor has he the instruments or

appliances to analyze a lubricant both

physically and chemically.

The final choice of a lubricant is at •

best the result of ;i compromise between
the engineer and the chemist. The
compromise is very often unsatisfactory

and due in part to the chemist's inability

to thoroughly comprehend the engineer's

W///////////////7P7W.
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FIG. I. FIG. 2.
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FIG. 3

problem and in part to the engineer's

lack of chemical knowledge.

The Testing of Lnbricants

At the present time there is, unfor-

tunately, no instrument which will accur-

ately indicate the true lubricating value

of an oil or grease, and until such an

instrument is devised, the selection of a

lubricant must be more or less a matter

of guesswork. A viscosimeter gives a

comparative reading of the inertia of a

liquid, but it does not indicate the value

of a lubricant under working conditions.

Furthermore, all authorities are not

agreed on the desirable qualities of a

lubricant. Many claim that a high sur-

face tension is a requisite and others

lay great stress on adhesive qualities.

All are agreed, however, that a lubricant

should have the minimum of internal

friction. Generally speaking, the re-

quirements of a lubricant for the plain

sleeve type of bearing are a certain

amount of adhesive quality to enable it

to adhere to both the revolving and

stationary surfaces. It should have suf-

ficient body to withstand the pressures.

The lubricant film will therefore consist

of three layers, which in operation ap-

proximate the features of a ball bearing

in that one element is stationary, one

rotating and one an intermediate layer

consisting of globules similar to the

balls in a ball bearing. From this de-

scription the importance of body in a

lubricant will be realied, and as thez best

and toughest material is required in the

balls of a ball bearing, so is body re-

quired in the intermediate layer of a

lubricant.

Body in a lubricant cannot very well

be defined. It seems certain that its

effects are opposite to those of viscosity.

Professor Kingsbury gives the following

relations of viscosity and body (Trans.

Am. Soc. M.E.., Vol. 24, 1903, page 147):

The author has designed an instrument

which may possibly be the means of

obtaining data of value regarding lubri-

cants. This instrument is shown di-

agrammatically in Fig. 6. The appliance

consists of a revolving element driven by
a small motor and a stationary element

similar to a block used in a Mitchell or

Kingsbury bearing with suitable means

of obtaining readings of the inclination

angle of the block to the revolving

element.

At one time it was considered neces-

sary to support the blocks in a Mitchell

or Kingsbury thrust bearing at a point

behind its center of figure in order to

secure the wedge of oil between the op-

posing surfaces. Furthermore, it was

assumed that if such a block was central-

ly supported, it would possess no load-

carrying capacity. Independent experi-

ments by Professor Kingsbury and Sir

Charles Parsons established the fact,

however, that a centrally pivoted block

could carry considerable load. This was

an important discovery, as most of the

applications of Michell and Kingsbury

thrust bearings have been on marine

propeller shafts where reverse rotation

is necessary. It was later found that

with a centrally supported block the

wedge-shaped film of oil was due to the

change of viscosity of the lubricant when

passing through the block. It will thus

be seen that the ankle which the block

assumes to the rotating member gives

an indication of the change of viscosity

in a lubricating film when in operation.

Referring again to Fig. 6, "A" marks

a casing consisting of an inner chamber

which contains the lubricant to be tested

and an outer chamber containing oil

which is electrially heated and which

transmits its heat to the inner chamber.

At "B" is shown a small electric motor

with a shaft extension on which is placed

a flange, the face of which is highly

polished. The motor swings on a pivot

"C" which allows the flange to take vari-

ous positions withrelation to the block,

thus enabling readings to be taken at

various rubbing velocities. By means of

the lever "D" various pressures may be

obtained. The movement of the block is

magnified by minimeters and transmitted

to the dial indicator. Holes are drilled

in the block and can be connected to a

manometer to obtain pressure readings,

or as there is practically no pressure

difference, the holes can be connected to

each other in such a manner that there

will be practically no velocity through

them. Temperature maybe obtained at

the leading and trailing edges of the

block. Readings may be taken at con-

stant speed with varying loads or with

constant loads at varying speeds. While

the author is not certain as to the prac-

tical value of such an instrument, it is

at least a step in the right direction.

Operating Characteristics of

Ball Bearings

The two cardinal points of successful

sleeve-bearing operation are:

A design of such a type as will

permit of the formation and preser-

vation of an oil film.

Selection of a lubricant that will

provide a fim of maximum strength

with a minimum of internal friction.

With a ball bearing, however, the

problem is not so easily understood.

FIG. 6
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but the important points to be
remembered are:

The coefficient of friction is prac-

tically constant throughout wide
ranges of loads and speeds.

Metal-to-metal contact (an oil film

only possible at very high speeds
when slippage may take place).

The coefiieient of friction is lower
in an unlubricatsd ball bearing (at

light loads and moderate speeds).

The first point is, of course, generally
known, but the connclusion to be derived
from this point has not been stated be-

fore to the author's knowledge, namely,
the impossibility of an oil film between
balls and races.

In Fig. 7 curve "A" shows the change
of friction coefficient of a plain bearing
under constant load and varying speed.

This curve is self-eplanatory and shows
that a satisfactory oil film is not formed
till a certain speed is reached. In the
same figure curve "B" gives the friction

coefficients of a well-made ball bearing,
and shows that the friction loss of a
ball bearing is practically constant
throughout wide ranges of speed. If an
oil film were formed between balls and
races, curve "B" would possess the same
general characteristics as curve "A."

The difference between the friction co-

efficient of a lubricated and unlubricated
ball bearing is shown in Fig. 8. This
property of a ball bearing is not gener-
ally Known and should not be used as
an argument in favor of operating ball

bearings withbut lubrication. From the
foregoing statements it should be evident
that plain bearings and ball bearings
possess such radically different charac-
teristics that a true comparison is im-
possible. It naturally follows, therefore,
that practically all the accumulated ex-
perience of the lubricating engineer is

of little value when analyzing ball-bear-

ing operation.

Requirements of a Bali-Bearing Lubri-
cant

The use of a lubricant with ball bear-
ings is necessary to protect the highly
polished surfaces of the balls and race-
ways and to minimize the slight friction

between the balls and ball retainer. The
small amount of friction between balls
and retainer can also be minimized by
careful design. The principal require-
ment of a ball-bearing lubricant is

chemical neutrality. The lubricant used
must not contain over 0.10 per cent, acid
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or alkali. There are many commercial
lubricants on the market which come
within this limit, but very few are ac-
ceptable because of their tendency to
develop acid with age or when operating
at high temperatures.

t

Most of the high-grade oils can be used
with safety, but many of the lubricating
greases, while suitable for general pur-
poses, are a positive menace to success-
ful ball-bearing operation, not because of
poor material used in the manufacture
of greases, but because of the lack of
scientific mixing methods. The manu-
facturer is in no way to blame for this

condition because he is making grease
for general commercial use and not for
ball bearings. There are now on the
market a few greases manufactured es-

pecially for ball bearings, but, with one
exception, all those tested by the author
have proven worthless and clearly indi-
cate tht maker's ignorance of the re-

quirements.
Experience shows that the most satis-

factorv lubricant for ball bearings is a
highly refined mineral oil having the
proper viscosity and cold test for the in-

stallation. Greases should be used only
where operating conditions require vis-

cosities greater than can be obtained
with a mineral oil.

Whenever a ball bearing is operated at
high speeds it is not advisable to run It

submerged in a lubricant; and provision
should be made to supply the oil from
a pressure system. If such a system is

not available, good results may be ob-
tained by a large sight-feed oil cup. A
few drops of oil per minute is all that is

required.

At moderate speeds a heavy oil will

generally give better results than a light
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oil. The substitution of a heavy oil for

a light oil will generally result in a de-

creased operating temperature. This

peculiarity may be explained by the fact

that when the bearing is running at the

actual operating speed, less opposition is

offered to the rotation cf the balls by the

oil because of the inertia of the oil. In

addition there is less churning and froth-

ing, with their resultant air pockets. Air

pockets in a lubricant act as insulators

and prevent the transmission of the heat

o'...nerated to the outer casing where it

can readily be dissipated.

All mineral oils used on ball bearings

should be highly refined, filtered, and
contain a minimum amount of acid,

alkali or sulpho compounds, and in order

to insure the use of such oils the follow-

ing specifications are suggested:

Free acid (calc. as oleic acid), maxi-
mum, 0.10 per cent.

Free alkali, absent.

Ash, maximum, trace.

Heat tent (15 minutes at flash point),

slight darkening, but no sediment.

Flash point (Cleveland open cup),

minimum, 300 deg. Fahr.

Fire test, minimum, 350 degs Fahr.

Viscosity at 100 deg. Fahr., Saybolt

Universal

:

Light oil 100 to 200 sec.

Medium oil 200 to 300 sec.

Heavy oil 300 to 500 sec.

Extra heavy oil .More than 500 sec.

Free Acid Test.—The test for free

acid should be made in accordance with

the method of the American Society for

Testing Materials, which is as follows:

Accurately weigh 10 grams of the oil

into a flask, add 50cc. of 95 per cent, al-

cohol which has been neutralized with

weak caustic soda, and heat to the boil-

ing point. Agitate the flask thoroughly

in order to dissolve the free fatty acids

as completely as possible. Titrate while

hot with tenth-normal alkali, using

phenolphthalein as indicator. Express

results as percentage of oleic acid. 1 cc.

N/10 alkali= 0.0282 gram of oleic acid.

To be Continued
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Unfair and Unwise Proposal for Increase

of 300 to 500% to Meet Increased
Costs of Less Than 100%

A DRASTIC increase in postal rates, amounting to

300% the first year, and 500% the second year, is pro-

posed in the resolution of Hon. Martin Burrell to increase

postal rates on second-class matter from Ya cent per lb. to i

cent per lb. in 1921, and i^^ cents per lb. in 1922.

The reason given for this terrific increase of 300 to 500 per

cent,, is that the railroads have been awarded a higher rate

for carrying mail matter. This increase, however, is less

than 100%. Salaries of postal officials have been increased.

These increases have been less than 100%.
The Government may need increased revenue, but why in-

flict a 300 to 500% increase on second-class matter, when
increased costs of salaries and transportation are less than
ioo%?
A similar percentage increase in first-class mail would in-

crease the cost of minimum rate for letters from 3 cents to

12 cents in 1921 and 18 cents in 1922.

When the Government reduced the rate of postage some 20

years ago on second-class matter from 3^ cent per lb. to y%

cent per lb., and at the same time reduced the letter rate from

3 cents to 2 cents, the result was not a deficit, but a surplus,

and the first surplus the Post Office Department had shown
for years. These reductions in rate of postage were accom-
]5anied by increases in salaries to postal officials, and also

by regulations which eliminated much unnecessary waste.

A low postal rate was granted on second-class matter to

encourage establishment of Canadian newspapers and
periodicals. Is it fair when publishers have invested large

sums of money to suddenly reverse the policy and make a

drastic increase in rates which will ruin many worthy pub-

lications, and cripple the service given by the majority

which survive?

Ever)' dollar added to the price of a magazine narrows the

circle of readers, and the men who would fail to subscribe

are the ones who need information most.

This drastic increase would place a crippling tax on the

periodical press, which, next to the schools themselves, is

the greatest educational power in the country.

It would seriously retard our development in agriculture,

in trade, in manufacturing, in medicine, science and en-
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gineering by restricting the spread of information essential
to development in these lines. This retardation would result
in a tremendous annual loss to the country— a loss far
greater than the revenue which the proponents of this

measure (erroneously, we believe) expect.

The Canadian publishers of magazines, religious and educa-
tional papers, farm papers, trade and technical papers are
already working under handicaps not experienced in other
lines of business. They are subject to what is equivalent
to "dumping" on the part of American publishers of maga-
zines. The very large production by American magazine
publishers takes care of the overhead expenses so that each
can quite easily provide for an additional 5,000 or io,ooo
copies for the Canadian market at relatively small additional

expense. This extra run for the Canadian market is dumped
into Canada by freight or express absolutely duty free.

The Canadian publisher must provide for his overhead
v/ith a much smaller circulation and is subject to additional

expense amounting to over 40 7f' represented by the Customs
Tariff on equipment and supplies used in the production
of his magazme.
Canadian National Magazines circulate to a total of

approximately 5,000,000 copies annually. As against this

we have a total circulation in Canada of American weekly
and monthly magazines of approximately 20,000,000 copies

annually. Would it not be in the public interest instead of

further penalizing Canadian magazine publishers to pro-

vide even greater encouragement such as would tend to

promote a much larger circulation of distinctively Canadian
periodicals?

Seven years ago Canadian publishers asked for an investi-

gation of cost of carrying various classes of mail matter, but

this has not taken place. We believe such an investigation

would bring out many ways in which economies could be

effected.

The public has always been keenly interested in educational

matters. We believe they would object strenuously to any

further percentage of increase than is justified by increased

expenses. In no case is this higher than ioo%.

The work of magazines, business and religious papers

should not be crippled to make up deficits in other depart-

ments. They should not be penalized to the extent of 300

to 500%. The increase in postal rates on Canadian publi-

cations should not be more than 100% at this time, and it

would be obviously unfair and demoralizing to enforce the

proposed increase of 300 to 500%.
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Here is How The Whitthall Co. Produce Tin Cans
It is Reasonably Safe to Assume That the Average Reader Has

But a Slight Conception of the Intricate Equipment Necessary to

Produce Tin Cans—This Article Tells You How

PROBABLY few articles of a domes-

tic character are more familiar to

the public eye than the ordinary

tin can in which at the present time, so

many different foods and household ne-

cessities are prepared and distributed

for constant use.. It is reasonably safe

to assume that few people have but a

slight conception of the intricate mechan-

ical equipment that is essentially neces-

sary for the commercial production oi

the simple tin can m such quantities that

enabler them to be used, economically.

as containers for a great variety of pro-

duct. TI.e material itself is the greatest

factor in t!;e cost of its manufacture.

The modern method of manufacturing
tin cans requires machinery that is

practically automatic in every detail

of its operation, so that when once

adjusted for a certain size of container

the sequence of production, while the

can making process is in progress, is

absolutely continuous. To the casu?.l

observer the rapidity with which the

semi-finished cans travel along the con-

veyors from one machine to another,

is at first a mystifying sight, but closer

observation dispels the magic atmos-
phere and one then sees the mechanical
regularity of each and every detail, and
can soon follow the progressive steps
from the flat sheet to the loading of the

finished product in the railroad cars.

Accuracy is the keynote of successful

production. This Is equally true in the
making of a simple tin can as in many
other lines where the finished product

is of much greater value. The depen-

dence of one machine upon another makes
it almost imperative that every semi-
finished can shall be perfect and an ex-

act duplicate of the one preceding it, as

By J. H. RODGERS

a short hold-up in a run of ten thousand

cans will soon wipe out the profit of

manufacturing.

The A. R. Whittall Can Company, of

Montreal, is a typical example of the

progress that this industry has made in

order was for one million cans, and the

total volume of business for war pur-

poses was 200 million cans of all sizes.

F. R. Whittall is the managing-direc-

tor of the company, D. S. Whittall is the

vice-president, the father of these boys

FIG. -BODY-MAKING MACHINE FOR THE SOLDERED LINE.

the last decade. The business was start-

ed by A. R. Whittall in lb;85 and the

activities have steadily increased under
careful management and supervision.

The initiative of the company was shown
by the fact that they were the first

Canadian firm to start work on a war
order, this having been received on Aug-
ust 4th, 1914. The amount of this first

being A. R. Whittall the president and

starter of the original business.

The Soldered Can

Ordinary commercial cans may be

made by either of two methods—tho

soldered or the sanitary—the latter hav-

ing supplanted the former to a large,

extent during recent years, by the con-

FIG. 3—THE- NOTCHING AND FOLDING OPERATIONS.
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FIG. 1—A SKELTON LAYOUT OF A SANITARY LINE.
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FIG. -THE ATTACHMENT FOR BENDING THE FLAT SHEET TO CYLINDRICAL
SHAPE.

tinual development and improvement
of suitable machinery. The Wliittall

Company are equipped to manu-
facture cans of every description,

an automatic installation having

been provided for each type of can. A
skeleton layout of a sanitary line is

shown in Fig. 1. The arrangement of

the soldered line is quite similar to this,

with the exception that the header re-

places the flanger, and the correspond-

ing position of the double seamers is

occupied by the "floater" that solders

the heads to the bodies.

With such a large variety of cans

manufactured no attempt will be made
to describe any particular size or make,

as the process in every case is almost

identical. In a product of this nature

the factor of waste is a serious problem,

and careful supervision is necessary in

the selection of the different sizes of

sheets from which the various cans are

to be made. The cutting of the body

blanks would appear to be a simple un-

dertaking, and in fact it is, but the great-

est care is required on the part of the

operator in the adjustment of the gages

and the spacing of the slitting cutters,

so that absolute uniformity is attained.

The smoothness of all succeeding op-

erations depends, very largely, on the

accuracy of the setting of the slitting

shears. Fi'om four to six bodies may
be cut at the one passing of the sheet;

nnv two blanks thus cut rausi be of

505

such exact dimensions tnac wi'.en laia

upon one another they will not vary in

the slightest degree.

Mnking the Cylindrical Body

After the body blanks are cut to size

they are placed in a hopper at the re-

ceiving end of the Slayman body-making

machine, shown in Fig. 2. This hopper

is adjustable to different sizes of

blanks and is set on an angle of about

30 degrees so that the force of gravity

keeps the pile pressed against the side

stops at the lower end of the incline.

When the machine is in operation, a bell-

crank, fitted to a shaft underneath,

swings upwards and a small rubber cup

secured to the upper arm, presses

against the blanks in the hopper, and by

the vacuum created a single blank is re-

moved and lowered to the table, where

it is carried along by fingers to an os-

cillating slide. The blanks are carried

forward to a position where the corners

are notched out, as shown at B in Fig.

3. .-•

When this operation is performed tlve

blank is moved along to the next sta-

tionary position, where the edges are

folded as shown at C in Fig. 3. The

next movement brings the blank to the

forming blocks, where the flat sheet is

bent to a cylindrical shape and the edges

locked. A sketch of this attachment is

shown in Fig. 4. When the blank is

moved into position it coincides with the

line A-A, passing below the mandrel and

between the steel blocks B and C, witl)-

the swinging arms in their lowect posir.

tion, as indicated by the dotted outline^

When the blank has been carried to the

proper position the pushing fingers are

withdravni and by the action of a crank

and connecting link, the swinging arm^.

D and E are moved upwards, thus forcing

the blank around the mandrel. When in

a closed position the steel strips F and

G force the locking of the seam. Thia-

is shown in detail at H. Immediately,

the arms swing outward the seam ,isi

bumped from above and finished as

shown at I. The mandrel is adjustable:

so that any slight variation in size can.

readily be obtained. The cylindrical body

FIG. .-, liODY .MAKING MAilllNK UN THE SANITARY LINE. FIG. 6—TBBTER AND DOUBLE SEAMERS ON SANITARY j^INE.
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FIG. 7—THE DOUBLE SEAMING EING.

is then pushed off the mandrel by fingers

operating in the spaces J and K, and is

carried over an arbor and beneath a gas

I'l't. where the joint is soldered, wire

solder being fed automatically and in

just sufficient quantity to provide a well-

sealed seam.
The semi-finished can now has the ap;

pearance of D in Fig. 3, and is passed

along below a pipe from which a low

pressure air blast is supplied to cool the

tin. The body, now completed, passes

from the arbor, and by means of a small

finger at the end of the machine, is

turned at right angles to its previous

position, and rolls into a chute, from
which it is conveyed over the fluxin^c

rolb and elevated by means of a con-

veyor to a gravity runway that leads to

the heading machine.

I'utting on the Ends

Simultaneous with the movement of

the can bodies to the heading machine,

in the delivery of the tops and the bot-

toms. A raised plaitform is located be-,

tween the body-making and the head-

ing machines, for the purpose of placing

the tops and the bottoms in their respec-

tive runways. The platform, with four

girl operators, can be seen in the upper
right background of Fig. 5. The bodies

are delivered down a central chute to

tjhe intermittent revolving head of the

header, while the tops and bottoms are

delivered to either side; the progress at

aii* stage being shown at E in Fig. 3,

and that after heading, at F. The top

and bottom are now in position and all

Bhat is required to complete the actual

making of the can, is the sealing of these

circuraferentia^ joints by soldering.

Soldering on the ends

This operation is accomplished in a
maciiine known as a floater, which is

provided with a bath of molten solder,

CANADIAN MACHINERY
kept at a constant temperature of about

600 degress F. As the tin comes from

the header a conveyor carries them to

the top of an incline, down which they

roll by gravity to one side of the floater,

and by the weight of an endless chain

travelling over the tops of the cans, th«

latter are caused to roll at an angle of

about 15 degrees, while the corner dip-

ping into the solder bath, similar to

that shown at G in Fig. 3.

At the discharge end of the floater the

can is lifted clear of the solder and al,

lowed to roll down a short incline and

under a rapidly revolving brush that

removes all the surplus solder from the

joint, leaving it smooth and clean. Con*

tinuing in the conveyor, which is now
given a half-turn twist, the cans are re-

turned on the opposite side of the floater

and the other end given the same treat-

ment as the first, and after again pass-

ing through the cleaning brushes, the

cans are practically completed.

^^*
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Testing the Finished Cams
While the process, so far, constitutes

a description of the actual making of

the cans, the efficiency of the various op-

erations has yet to be determined. When
the tins are to be used as containers for

foods, or as receptacles for liquids of

any kind, it is essential that the cans be

perfectly air-tight, otherwise leakage

will result, and in the case nf cooked

foods, the contents would undoubtedly

spoil. To insure a 100 per cent, perfect

shipment from the factory every can

for such purposes as stated above is

given an air test by passing the cans

through a tank of water, the open end
of the can being sealed to prevent the

water from reaching the interior. The
operation of the tester is one of the

most interesting of any of the

machines in the factory and performs
its work accurately and systemati-

cally. One of these machines is

shown at the left of Fig. 6. The over-

head runway will be noted above, with

PIG. g THE CURLING ROLI^.
D

FIG. 9—COMMON METHOD OF MAKING PUNCH AND DIE CAN COVERS.
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FIG. 10—GENERAL VIEW OF A PORTION OF PRESS DEPARMEXT.

a vertical chute leading down to the

machine. The revolving portion of the

machine is set at an angle of about 30

degrees and has position for some 24

tins, the lower section being charged

at all times. These testers are adjust-

able to take all sizes of cans up to one

gallon.

As the machine revolves a can drops

into each position and immediately af-

terwards the rubber head is pressed

against the open end of the can by the

action of a cam below the revolving head;

at the same time the air valve is turned

on, permitting air at a pressure of 15

pounds to enter the can. In this posi-

tion it passed through the tank of water,

and it is the duty of the operator who
sits in fi-ont of the machine, to watch

for the small air bubbles that indicates

that the can is defective. Directly back

of each sliding head is a small handle

which can be turned when a defective

can is detected, the result of this action

permitting the can to be discharged au-

tomatically at a different point from
those that are perfect, the latter being

released by the disengagement of the

roller of the cam and carried by con-

veyor to a drier, through which they

pass before being carried to the waiting

cars for shipment. Cut-outs are pro-

vided at various points in the conveyors

to divert the cans when any of the ma-
chines are suddenly thrown out of com-
mission.

The Sanitary Can

In the sanitary made can there is con-

siderable more accuracy required in the

various machine operations, owing to the

each machine having an average capa-

city of 60 cans per minute. A partial

view of these machines is shown at the

middle right of Fig. 6. Directly in front

of the machine is a four-post magazine
guide into which the covers are placed,

and kept supplied by the operator when
the machine is working. The covers, one

at a time, are taken from the bottom of

the pile automatically, and carried in-

wards and placed on the bodies as they
are fed into a central position beneath

the head of the double seamer. By the

action of a cam, properly timed, the

table, with the can, is raised, thus press-

ing the cover into the head of the re-

volving spindle, which trabels at a
constant speed of 600 r.p.m. The oper-

ation of double seaming is performed
by the action of the ring shown in Fig.

7. This ring is secured to the seaming
head and by means of an eccentric on
the outer sleeve of the spindle, and re-

volving in the vatio of about 1:30 of that
of the main spindle, causes the two roll-

ers to oscillate from side to side, the first

'

roller giving a curl similar to that at A
in Fig. 8, and the second or finishing

roll completing the seam as shown at B.
It will be noted that the ring, which is

made of steel, is split alongside the
second roll. The clamping screws pro-
vide a rigid support to the first roll,

while the cut givc3 sufficient flexibility

for the finishing roll when passing over

X. •^ ^ 2b
FIG. 11—AN OUTLINE VIEW OF SANITARY COVER AS IT COMES FROM THE DIE.

fact that no solder is used in sealing the

seams. Apart from the soldering of

the longitirdinal seam the making of

the cylindrical body is identical with the

soldered type of tin, a special body-mak-
ing machine being used for this pur-

pose. After coming from the lock seam-

er the cans are taken by conveyor to the

flanger, where the ends are given a

slifrht flfire to facilitate the operation of

curling the stock inside the flange of

the cover when these are put on in the

double seamers. Three automatic double

seamers are used in the sanitary line.

the side seam, at the same time making
a good tight joint. By means of a small
eccentric bushing in the ring, the posi-

tion- of these rollers is accurately ad-
justed for any slight variation in the
thickness of the stock or the wear of
the rolls. The rolls run on roller bear-
ings to insure perfect freedof of action

under heavy pressure..

Stamoing Out the Covers

In order to complete the description

of the manufacture of a tin can it will

be necessary to give a few details in

FIG. 12 SPECIAL CAN-MAKING DEPAR'^MENT. FIG. 13— VIEW SHOWING PORTION OF TOOL ROOM.
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connection with the making of the tops

and the bottoms, an operation that is

accomplished on one machine, and in-

variably at one stroke of the press.

Dies of the desired shapes and sizes are

essential to the production of tin cans;

the various sizes to provide for the

different characters and volumes of the

contents, and of such a shape as to in-

sure strength and stiffness to the ends,

and at the same time provide facilities

for fastening to the cylindrical portion

of. the can.

The general principle of circular die

construction is quite similar in all cases,

although the details of design may vary

vary according to the needs of each in«,

dividual case and the method practised

by the designer. The sketch shown in

Fig. 9 illustrates a common way of mak-

ing a punch and die for can covers, this

particular one being for a cover of a

soldered can with a small central open-

ing for filling. (After filling, the small

solder-edged cap X is placed on and

sealed vnth a capping iron, this oper-

ation being done at the factory of the

manufacturer putting up the contents.)

To describe the operation of making

the cover S. The first detail is the plac-

ing of the punch and the die in the press;

this is done by the die-setter, and great

care is required in securing the die to

the press bed, as the alignment must be

absolutely accurate, to avoid shearing

the die, and likewise to produce a per-

fect cover. The strips of tin, from which

the covers are to be made, are cut about

1-8 inch wider than the diameter of the

blank cut. These strips are fed over the

die and the press set in motion; covers

being produced at the rate of about 150

per minute. When the blank is cut it

is firmly held between the face of the

punch C and the face of the draw ring

E. To provide the proper pressure to

prevent buckling of the stock when being

drawn into shape, the ring F is provided,

with pins G extending through the die

bed and bearing against the lower pari

of the ring E. The tension proper j$

supplied by the rubber cylinder H, sur-

rounding the pipe K and supported on

the ring I. Pressure is adjustable by

the nut J. The stock is formed with

the desired concentric impressions by

the contact of the punch plate M and the

forming post L, over the outer diameter

of the latter the edge of the cover being

formed. Just before coming to its low-

est position the centre hole is pierced

by the punch N as it enters the small

die O, the blank passing down through

the central opening. The cover is re-

moved from the punch by the reaction of

the springs Q, and from the forming

post by the pressure ring E.

A view of the press department is

shcfwn in Fig 10, the presses on the

right being fitted with automatic feed-

ing attachments. The output from one

of these presses will a.pproximate 90,000

cov«rs per day of ten hours. Several

presses are operating continuously on

the making of tops and bottoms. Th^
dies for the sanitary tops or covers are

somewhat similar to that in Fig. 9, but

modified to meet their specific needs,

the presses are adapted to the use of

an extra die that gives the additional

curl to the end for facilitating the

double seaming operation.

It might be stated that for sanitary"

cans that are to be perfectly air tight,

the covers are passed through a special

machine where a thin film of liquid rub-

ber is spread inside the curl that is af-

terwards seamed to the body. This

greatly adds to the efficiency of the

seam. An outline of a sanitary cover

as it comes from the die in which it is

made, is shown in Fig. 11, the arrows iny

dicating the portion treated with the

Him of rubber.

In addition to the section devoted to

automatic production of the standard
types of smaller tins, a special depart*

ment is provided to take care of the

larger sizes, where considerably more
manual labor is required on the different

operations. Fig. 12 shows a view of this

department.

One of the indispensable factors in t'l?

maintenance of a sheet metal workin?
plant is that of the tool room. Gen-
erally speaking, every new type or size of

can necessitates a complete set of tools

for its production. This applies in par-'

ticular to the tops and bottoms, so that

the making of the dies for this purpose

is no small detail of the plant require-

ments. The tool room at the Whittall

factory is exceptionally well equipped and

amply provided with every facility for

effective production of sheet metal

dies and all kinds of accessories for can

making machinery.

Interesting Facts to be Foi^nd in

This Week's Advertising Section

A tool that is 50,000 years old.

A remedy for scrap piles.

How to handle a large variety of
grinding work.

That it's wrong to slop over.

How to secure continuous opera-
tion of belts.

A firm that claims to be a na-
tional institution of mechanical ser-

vice.

That there exists such a thing as
a little giant.

How to secure information re-
garding oil-gas.

That time is expensive.

What to do if desirous of obtain-
ing accurate work.

How to speed up inter-factory
transportation.

A tap that is said to be scientifi-

cally correct.

A story of a search after origin-

ality.

How to prevent idle time.

What other engineers know about
repairs, and how I can secure the
same information free of charge.

ONE VVAY TO LOSE MONEY
It v/as reported from Buffalo

that if scoopers do not return to

work within a reasonable time the

Lake Carriers' Associatioon in all prob-

ability will declare an open shop in

grain handling, and proceed to organize

for handling the fall grain. There is

litile possibility of any of the old house-
men or scoopers going to work at grain

handling this spring, say vesselmen.

"The scoopers have lost a good deal of

money by having been led into this sym-
pathetic strike. The grain will all have
been unloaded in a short time, and these

men will not have earned a dollar. They
had no grievance against the vesselmen,

but quit because the housemen were out,"

said President T. V. O'Connor of the

Intel-national Longshoremen's Union.

According to Commerce Reports, cop-

per mining is, next to diamond mining,
the most important industry in South-
west Africa, and one which had been
steadily expanding for some years prior

to the outbreak of the war. Copper de-

posits occur and have been opened up
at quite a number of widely separated
localities. Many of these, however, h.nve

not proved worth exploiting, and the only

properties that have been worked on a

piofitiible scale are those belonging to

the Otavi Mines & Railway ; Co. at

Tturneb, Guchab, Great Otavi, Asis, and
Otavi Valley; the Kahn Copper Mine, sit-

uated to the southeast of Arandis; and
the Sinclair Mine, in the northeastern

corner of the Ludeiitz Bay district.

The Tsumeb deposits are said to be
the most important so far discovered.

These are found on a limestone hill,

where the ore body is 550 feet long and
65 V^ feet wide. The ore consists of cop-

per glaancc and lead ore, and also of

carbonates of copper and lead. The ore

is concentrated and smelted until a 40

per cent, copper ore is obtained after

the separation of the lead.

Although iron ore has been found to

exist in a number of localities the only

deposit that has been exploited up to

the present is situated near Kalkfeld,

on the same railway line as the Tsumeb
copper mine.

The Chamber of Commerce of New-
castle-on-Tyne, England, is issuing a

volume in five languages descriptive of

the industries of Durham and Northum-
berland.

The declared exports from the con-
;

sular district of CaUao-Lima, Peru, in-

eluded the agencies at Arequipa, Cerro

de Pasco, Mollendo, Salaverry, and
Paita, amounted to $53,489,799 in 1919

as compared with $39,480,887 in 1918,

an increase of $14,008,912. There was
a decided increase at Callao and all of

tho agencies with the exception of Mol- .

lerido, where the exports of tin ore,
j.

wolfram, and wool decreased ' consider-"

ably.
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WHAT OUR READERS
THINK AND DO

Repairing a Double Throw Crankshaft
By W. R. GREEN

WHILE in the employ of the com-
pany who made the bullwheel
described in a previous article of

CANADIAN MACHINERY, I, with an
older machinist, was sent to a nearby
mine to look over a broken-down engine
with the object of locating the trouble
and vTiaking: an estimate of the price for
repairs. After getting to the place we
dii-ccvered that the engine was a two

. cylinder, end crank, with fly^vheel centre
mounted. We also found that the en-
gine required new cylinder iTners, new
pistons, and the piston rods turned down,
also one new slide valve. The worst
trouble, however, appeared to be that.
the crankshaft seemed to have a slight
kink in it near the right-hand main bear-
ing.

The engineer stated that it had be«n
like that for weeks and was caused by
the big rope breaking and tangling with
the flywheel and jamming between the
wheel and the pit wall; instead of the
wheel breaking, the shaft kinked. He
mentioned that if he had shut dow'n a
large number of men would have been-
out of a job, so, as the engine could sfill
run, although with a slight wobble, he
kept it so doing till the season closed
and the mine shut down.

Well, Joe and I went all over the parts
and sent a letter in to our super, with
an estimate of the job, reserving the
crankshaft for a daywork job; mean-
while we, with the engineer and firem.an,
cleaned the dirty parts and dismantled
them ready for the ore train to take
them to town.
By the time the parts were ready for

shipment one of our boilcrmakers passed
us the word to get it down to the shop.
After getting back to the shop again my
job was to straighten the crankshaft
V. ith the aid cf the blacksmith, so after
cleaning the shaft thoroughly with kero-
sene and n moulder's steel brush, I took
off the split sheaves (eccentric) and the
two cranks and hoisted the shaft onto
the hoiie-made overhead crane and
ram.blod it down to the big forge where
the smith took it in hand. I now return-
ed to the ma<;hine shop to secure some
tackle ready to jack the shaft into line.

In the meantime tlie shaft was (retting

hot and uresently the smith called me
over to the forgo to look at something
he couldn't sav\y, and to tell the truth I

was as badly scared as he wa.s at what

I saw in the fire. You will see by Fig. 1

what the shape of the crack was that we
saw on the hot shaft, and I presumed
that when the wheel got jammed, the
shaft (which was very old) cracked, and
the peculiar shaped c-hip wedged in, and
later on the space it left on the journal
filled witii hard babbitt from the bearing,
so it was not noticed until the heat melt-
ed off.

We decided that we had better show
it to the foreman and see what he had
CO say about the affair, and he, on look-
ing it over, advised us to put it aside
and look around for a piece suitable for
making another shaft. After wasting
tv/c days looking for a large solid shaft
suitable for the job, I had to report fail-

ure.

There were plenty of pieces of large
stock but they were all hollow. I then
suggested that the shaft be repaired by
reducing the size of it and thread-shrink-
ing a new jacket to it. I had seen a
similar job accomplished while working
in Woolwich Arsenal, England, as an im-
prover, and it had been a perfect suc-
cess, although it did not get the strain
put on it that a crankshaft does.
He suggested that it be welded, but

after talking it over with the smiths he
found that the forges were not large
enough for that size of work, and also it

would require a large power hammer^
which we were shy of at that time.

After talking it over with the older

men the owner told me to make a good,
clear drawing of the shaft as it was, and
also of my proposed scheme, which I

did. After looking at the drawings the
foreman told me to go ahead, and also
mentioned that if it was no good I would
be presented with the order of the "can."

I now took the shaft to our large
screw-cutting lathe, chucked it at one
end and mounted it in a steady rest fit-
ted with two hardwood blocks about four
inches back of the right-hand end of the
wheel mounting. Next I placed a long
inch-and-half hole up the centre of shaft
giving it a slight outward taper near -

the end in case I would need a centre
later on, in which case I would have
fitted a taper plug in the hole. I next
run the back centre up with a small pipe
centre fitted to it and after taking the
weight from the steady rest, I reset the
same, as the two-wheel keywayn were
cutting the blocks. I filled the keyways
with babbitt and stopped that trouble.
Then I started the real work, by re-
ducing the flange, journal and shaft to
7 inch. dia. and right up to the wheel
hub spotting. The crack did not extend
clear through, but had the appearance
of a flat wedge chip in the steel which
had tired or crystallized.

I now tock the shaft to our large
and then gave all three steps a final
cut, which gave the thread clearance
and allowed about one inch under each
shoulder for an eight-pitch thread. On
the foreman's advice I left the shaft for
a time before threading it, taking the
entre from it and taking belt off lathe.

X - Jndicd(e CracHs.

Bare Thd. Clearances

FIG. 1—SHOWING HOW THE SHAFT WAS TURNED DOWN.
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this latter precaution to make sure the

shaft would not be (llsturfed'.

Meanwhile I took a piece of 12 inch

hollow shaft and bored it to suit the

male sizes on the other shaft and allow-

ing 5 '32 inch for internal expansion on

the smallest size, then, after cutting the

threads—making sure that each thread

started and ended at the same point

line on the jacket—all I had to do was
to take it out of lathe and heal it when
the other shaft was ready. The fore-

man examined the crankshaft very criti-

cally before letting me proceed with the

work on it, but as the turning operation

had taken out all the wedge crack and
had left but a very minute hairline, and
the material bad not perceptibly chang-
ed its lines, he told me to go ahead with
the job of threading; I did so, making
very sure of the threads in the jacket, so

as to get them all started from the

same point. With the help of the smith
I got the jacket heated after marking
the top of it with red kiel and then we
slung it in a chain sling and took it over
to the shaft. After cleaning out the

bore with a steel wire whisk we placed

it on the shaft and the threads engaged
about % inch from the shoulder and we
nearly tore the crane down by using the

chain sling as a tongs for the jacket, and
turning the shaft into it by pulling the

belt whicli I had replaced; but the main
thing to me was, that it went home and
after cooling off seemed to be as one
with the core.

While it was cooling I made a small
plug for the hole in the end of shaft, and
while the end was still hot, I placed the
plug into it so that it was in to stay. I

proceeded to do other work till the shaft
was cold, which consisted of cutting oflf

a piece of 16 inch hollow shaft, that I

found in the scrap-pile, for a flange. I

bored the piece to 10 inch dia. and
threaded it with eight threads to the
inch as the others were, then faced one
side. Next day I carved the shaft end
down to the place where the flange had
to go and threaded it to suit flange,
allowing 13/64 inch, for expansion, then
got the smith to heat the piece to a
dark red heat and after cleaning the
threads we placed that also into position
on the shaft, and I may say that this

operation was not so easy as the first

one was, mainly because neither the
smith nor myself had thought about
what tools we would need in case the
expansion was not enough, but as it

turned out it went on far enough that
I was able to jam a big roughing tx>ol

into the metal on its periphery and by
turning the shaft it also went nil the
way up. After which the rest of the
job was a simple turning proposition,
to make the new end exactly like the
other end.

I might say at this point that the fly-

whee) was 14 feet diam. x 3 foot rim
grooved, for 12 ropes, and had a length
of hub of 2 ft. 8 in. It was made in two
sections, each having its own keyway
and key. The sketches, as illustrated;

show Ficr. 1 as the r,haft appeared with
crack; while Fig. 2 illustrates the shaft
as turned down and threaded.

What has always seemed to me, from
imy point of view, is the need for a ma-
chinist to be able to draw or at least to
make a legible sketch, and if he can do
that he can necessarily read blueprints
without trouble. On the foregoing job, if

1 had been unable to draw, I should have
had a sweet time explaining my method
of procedure to either of my bosses. But
as it was, they saw exactly what I tried
to explain but could not put into words.
Also they were convinced that the
scheme was at least worth a trial.

amply strong for the purpose, with the

result that tlie job was completed satis-

factorily, and eccentricity in the holes

being taken care of by the movement of

the tongue in the cutter slot.

COSTLY DESIGN OF PARTS
By J. H. Rodgers

In the design of special machinery it

is not an uncommon thing to have some
of the parts of such a shape that the

machining of the piece calls for consider-

able ingenuity on the part of the me-
chanic who is called upon to build the

machine from the drawings furnished

A case of this kind is shown in the sketch

herewith. To the left is a section of a
small casting that requires to have a
hole drilled in as shown. It will be seen
that the counter-boring of the hole in

the base is no easy undertaking owing
to the size of the small hole in the top
lug. The drilling of the holes A and B
was comparatively easy, and the method
adopted for enlarging the bottom hole

rnay be described as follows: The small
end-mill cutter shown in the centre was
made with a tapered hole to fit the end
of the small drill rod C. The taper por-

tion, however, was not sufficiently rigid

to drive the cutter, so the method shown
at the right was afterwards resorted to.

The cutter was slotted across the top
and the drill rod made with an enlarged
end that would just pass through the
5-10 inch hole in the base. This collar

was flattened on two sides to fit in the

slot of the cutter, and the drive was

The booming of the cotton and sugar
industries, as well as the increase in

railroad activity in Argentina, is causing

an increased demand for mechanics of

all kinds, says Commerce Reports. The
project of the Director of Navigation, and
Ports to initiate a school of apprentices

for the various trades is considered the

first step toward general elementary

trade schools in the country. Courses

will embrace about 25 trades, including

those of the carpenter, machinist, boiler

maker, steam engineer, electrician, plum-
ber, and radiotelegrapher. Boys who
have received primary grade schooling

will be apprenticed in the workshops of

the Department of Public Works at Ria-

chuelo, Santa Fe, Parana, Concepcion,

and Bermejo, where four yeai'j of practi-

cal work and instruction will be received.

Although the amount to be invested in

this work is not large, Canadian ma-
chinery and equipment manufactureVs
might well aid in the starting of such

schools. Certainly no better advertise-

ment of Canadian goods could be had
than their use in the training of the

future mechanics of the country. (The
office of the commercial attache, Bue-
nos Aires, announces that it is in a posi-

tion to forvv-ard to the proper authorities

all literature or offers for school equip-

ment, machinery, etc.)

Antimony, valued at $270,571 in 1918

and $239,116 in 1919, was the principal

item shipped from Changsha, China, to

the United States during those two years,

when the total declared exports from
that consular district amounted to

$455.72 and $242,284, respectively.

E F

'U''^T^--^.^L^

HERE IS THE IDEA IN A NUTSHELL.
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DEVELOPMENTS IN
SHOP EQUIPMENT

CYLINDER TEST GAUGE
The Federal Products Corporation,

Providence, R. I., have placed on the

market an interesting cylinder test

gauge which is herein illustrated and
described. This gauge detects tapered,

scored or out of round cylinders, and re-

ferring to illustration we note as fol-

lows :

The gauge feelers project from casing

(A). These feelers are actuated by
means of a cone cam (inside the casing)

which is directly connected by a steel

rod running through the body (B) to

a rack and spur movement that oper-

ates the dial hand. The button (C)
which projects through the knurled
sleeve is attached to the steel rod. By
pushing down the button, the cone cam
is likewise lowered, thus permitting the
feelers to recede sufficiently to be in-

serted in the cylinder. When the feel-

ers are inside of the bore, pressure on
the button is withdrawn and the feelers

are automatically released against the
cylinder walls.

Provision has been made for building
up one of the three feelers (D) so that

with a set of extensions, measurements
can be taken of any diameter between
2^2 inches and 6V2 inches. This is ac-

complished in the following manner:
Nipples (G) are made in different sizes

to cover any fractional part of an inch.

These nipples fit interchangeably into

the extension rods (E) which vary m
length by 1-inch steps, and which are in

turn supported by threading bushings
(F) to match.

The gauge dial is graduated in .001 in.

with sufficient space between calibra-

tions to allow variations of .0005 in. to

be easily perceptible and it always re-

mains in plain sight, and is never buried

deep in the bore so as to necessitate the

manipulation of lights and mirrors to

obtain a reading. It can be set to any
position with reference to the hand by
turning the knurled bezel. The function

of the master (H) is to furnish a means
for setting the gauge accurately to a
standard diameter. We can furnish

masters of the type illustrated, to any
diameter specified.

Where the gauge is to be used to

measure the variations from one stand-

ard diameter as is the case with motor

manufacturers and many service sta-

tions, extensions (G), (E) and (F)

will ordinarily not be required. In such
instances, the feeler D is made solid.

.^iethod of Operation
In practice the feelers before inser-

tion in the cylinder are set to a master
(as illustrated by cut H), while at the

same time the face of the dial is turn-

ed until the hand is coincident with the

zero. The feelers are then introduced

into the cylinder bore and applied to any
part of the cylinder wall desired.

The instrument is rocked from side to

side, in a fashion similar to that em-
ployed with inside micrometers. The
position of the hand at the high point

records the plus or minus variation from
the standard diameter.

The feelers always bear with uniform
pressure on the sides of the cylinder

walls, so that readings are in no way
dependent on the human touch and are

thus accurate and positive. An added
advantage is also derived from the fact

that the gauge can be applied regardless

of the position of the cylinder block.

LEVELLING INSTRUMENTS
The Ricker Instrument Co., 1919-21

Fairmont Ave., Philadelphia, have plac-

ed on the market a line of precision

levels for machine shop use. At Fig. 1

on top of cut is shown a machinists'

level, while Fig. 2 (at bottom) is an in-

strument designed for use in levelling

shafting. Fig. 3 is a plumb level used

for plumbing planer uprights .and other

DETAILS OF GAUGE THE THREE STYLES OF INSTRUMB:NTS
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vertical surfaces. The vials of these

levels are ground and graduated, and it

is claimed that the bubbles will be de-

flected 0.10 inch for every 0.001 inch.

The work is out of level in one foot. To
further ensure accuracy the cases are
put through a heat-treating process to

prevent warping.

DOUBLE SPINDLE DISC GRIND*
The Badger Tool Ck)., Beloit, Wis.,

have recently put on the market their

new double spindle type disc grinder,

known as their No. 220 type. This ma-

chine is of unusual rigidity and weight,

and is intended for finishing the two op-

l)osite parallel faces of work within its

scope, such as drop forged wrenches

piston rings, nuts, etc.

Abrasive cylinders held in chucks are

interchangeable with the disc wheels,

making it possible %vith extra equipment
which they furnish to use watei< or
Ending compound.

This particular grinder is designed to

carry two 20-inch disc wheels or two
16-inch abrasive cylinders. The 2-3/16-

inch, diameter spindles are mounted in

both radial and thrust ball bearings.
The spindle pulleys are 8%-inch dia-

meter by 6-inch face. The ways on
. base are 10-inches wide by 20 inches
long; bottom of sliding head, 10 inches
wide by 26 inches long.

The machine incorporates numerous
features, the most prominent of which
are the provision for excluding all dust
and grit from the sliding ways; the posi-
tive micrometer stop screw, and the rigid

construction of work supports.
The machine is made in both belt and

direct motor drive, and the height of
spindle from floor is 38 inches and the
extreme overall length 70 inches. The
entire equipment weighs 4,700 pounds. ,

NEW THINGS IN MACHINE TOOLS

The Sebastian Lathe Company, of Cin-
cinnati, has designed a new type of lo
and 15 inch lathe with a semi-closed
headstock. These machines are also fur-
nished with a gap if desired.

PORTABLE JOINER
A small portable bench joiner has re-

cently been brought out by J. D. Wallace
& Co. of Chicago. The power required
for operation is a % h.p. motor, which
is fitted direct to the frame of the ma-
chine. The joiner is so designed that it

may be operated from a lighting oirciiit.

INDICATOR HOLDER
A device for the holding of indicators

when used on large square with blade of
from 2 to .'5 inches in width, has recently
been brought cut by Guldager and Jantch
Co., of Detroit. Easy adjustment is ob-
tained by the use of small balls that haVe
contact on the edge of the square blade.
The slide is locked in position by means
of a thumbscrew at the back. The in-

dicator is not included with the holder.

KLFCTt'IC AIR COMPRESSOR
A new departure in the way of air

compressors has been made bv the Black
and Decker Manufacturing Company of
Baltimore, Md. The machine is electri-

cally driven and made in two types, high
and low pressure. Both types are iden-
tical with the exception of the bores, the
hieh pressure machine having a bore of
^% inches and the low pressure machine
having a bore of 3% inches. The larger
machine will work up to a pressure of
200 pounds per ?nn»-p irich.

SHARPENING MACHINE
The Ingersoll-Rand Company, of New

York, has recently developed a compres-

sed air operated drill steel sharpening
machine. This machine has been desfgn-

ed to sharpen the points and form the

shanks of drill rod of different shapes
and up to 2 inches in diameter. This
machine can be fitted with special at-

tachments for the forging of bolt-heads,

pins, etc. One control lever is suffi-

cient for all the operations of the ma-
chine, and this lever is provided with a
safety locking device. The throttle is of

the balanced spool type, operates easily

and quickly, is positive and instan-

taneous in action.

NEW BENCH LATHE
The Package Machine Company, of

Springfield, Mass., has recently placed on
the market a new precision bench lathe

that has several interesting features of
design. The headstock is fitted with ball

thrust bearings, a split nut clamp in the

tailstock, and adjustable nuts in the

compound rest feed screws. The lar e

pulley on the countershaft is of alum-
-"VI for minimizing inertia. The bed

has a length of S6 inches, with 16 inches

between centres. Swing over the bed
8 inches. Six changes of spindle soeed
are provided ranging from 350 to 1,200
h.p.m. Bench space 6 x 39 inches.

ROTARY SHE\R
An interesting and serviceable type of

rotary shear for sheet metal work, has
been placed on the market by the South-
wark Foundry and Machine Company of

Philadelphia. The upper cutter is car-

ried in a turret that can be revolved

about its own axis and likewise the

lower cutter, so that circular, oval, or

odd-sh.nped holes may be cut out of a
sheet without slitting in from the side.

Control of the machine is obtained by
means of a foot treadle operating a sen-

sitive clutch, and the cutter can be "top-

ped or started within 1-32 inrh of the
feed. The machine is built in five sizes

for gauges from No. 18 upwards. The
throat depths range from 18 to 36 inches.

GE^fERAL VIEW OF THE OBINDER.

HAND MILLER
The Superior Machine and Engineering

Company of Detroit are now manufac-
turing a hand milling machine that has
been especially designed for accurate
work, being rigidly constructed and
easily handled. Both spindle head and
knee are adjustable, being fitted to flat

guiding ways on the column. The spindle

run.s in bronze bearings that are adjust-

able for wear. The machine has been
designed to be driven direct from the

main shaft, or, if desired, the machine
may be supplied with a 1"^ h.p. motor
that can be secured to the base of the ma-
machine. The spindle has twelve changes
of speed ranging from 150 to 600 r.p.m.

Table surface is 22 by 4^4 inches. The
floor space is 34 by 41 inches, and the

net weight is about 860 pounds.
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The Outlaw Strike

SOME months ago an outlaw strike of switchmen was
started in the United States. At first the only per-

sons affected were the switchmen themselves.

It was not long before others were touched. It was
a comparatively short time before hundreds, then thou-
sands of workers were thrown out of employment be-

cause traffic had ceased to move on account of the first

strike.

The others who were thrown out of work had no
quarrel with the people for whom they were working. They
probably had working arrangements that were quite sat-

isfactory.

They were forced into idleness because a set of out-

laws broke out and tied up traffic.

The loss of wages and the decreased purchasing pow-
er as a result are so large by now as to be past analyzing.
And this loss is going to go on for some time to come,
as it will take weeks to straighten out the mess that has
been left as a monument to the selfishness of the outlaw
strikers.

There is a dependence between men that cannot be
successfully shoved to one side.

When one set of hot-heads get the idea that they can
five unto themselves, or arrive at the stage of mental cal-

lous where the sufferings and inconvenience are of su-

preme indifference to them, they are putting so much
grease on the skids that the sli^les are dangerous and
often disastrous.

And when things start to slide it is no easy matter
to reach around and find a man big enough and powerful
enough to put a peg in.

Decent labor organization has got to take a band in

this thing. If it does not want to get tied up in reputa-
tion with the lawless element, it must get busy and hit

the thing on the head.

An attitude that amounts to no more than an official

slap-on-the-wrist for the rebels is as truly wasted as try-

ing to put Vesuvius out with a tea kettle.

The New Tariff
TRIBUTE is paid to the essential character of the
lines dealt in by the machine tool trade, and by the

steel and iron business in general, in that in no instance
will they be called upon to pay the luxury tax. We are
not referring to some of the products manufactured by
these tools and material, but to the materials and equip-
ment themselves.

The new tariff regulations make it clear that the
Government considers that many people are troubled
with the habit of dollars burning holes in their pockets.
Hence the way to save the pockets is to rid them of the
dollars.

Inasmuch as the new taxes aim at curbing extrava-
gance and buying beyond the limit of what they are able
to pay for, they will serve a good purpose. Money has
been coming easily of late, and it has been going in the
same manner.
When the war was on no sacrifice was too great for

people to make in order that the men at the front should
be backed to the limit of our ability. We took on great
big national obligations then, and we have got to dis-

charge them now, and the money has to come from the
people.

The method of taxation now, which is more direct than
anything we have been used to, will bring home to many
people for the first time the realization that taxes and
levies are real, and that in their own a1;titude lies the
ability to increase or decrease them.

Speaking of Brave Men
WHEN this here season rolls around between the

spring and summer, when one day's wet and dreary,

the next a six-foot hummer—'tis then I like to watch the
crowds and see the changing style, they cause a chuckle
for to come and stop with me a while.

'Tis then I see one miss go by, with fur wrapped round
her neck—another one stripped off, by gum, as passin'

through a wreck.

Some men have coats wrapped 'round their chest to

cover up their hide, while others go a-sailin' past, their

vests and jackets wide.

Here comes a chap with old felt hat, its vintage we
can't trace—it rests upon his ears, it does, and sprawls

upon his face. It is a mean and tacky thing, it has not

style nor class; in fact, my boy, it soundeth like a
shapeless, time-worn mass.

But here there comes the man I love, the folks turn

round to squint—he savors of the new mown hay and
hunks of savory mint. There beameth from his jaw a
grin, another loops his ear, he's walkin' 'round, by gum,
he is, to radiate good cheer.

And on his dome there sitteth now a brand new hat

of straw—it is a new and nifty thing, and built without

a flaw. He cares not for the chap who stops and stares

to beat the band, at the man who's brave enough to wear
the first straw in the land.

So let us toast this first straw hat, and sing to it a

verse, it took five plunks, by heck it did, from out his

skinny purse. He is a brave and fearless soul, he is a

valiant kid, the man who leadeth from the store the first

new straw-made lid.—Ark.

The average man is dead anxious to see prices drop

until it comes his turn to put his pay envelope on the skids

and see it slide. Of course, the ideal condition would be

to take deflation out of everything except wages. It gen-

erally works out, though, that prices and pay cheques get

on the toboggan together.

In Kingston, a Mr. Sudds has lost a schooner at one of

the city docks. All of which will cause some of the thirsty

ones to heave a sigh and ponder on other schooners and
suds that lived in the golden age.
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MARKET
DEVELOPMENTS

Traffic Conditions Showing No Improvement
And Material Is Being Piled at the Mills—Canners Facing the

Season With Much Needed Materials Not Moving—Trade Not
Much Bothered Over the New Tariff Regulations

THE way in which traffic has been held up from
United States points for weeks past may mean that

some Canadian buyers will save the war tax on
shipments of material, such as various lines of steel and
machinery. Dealers will be only too ready to pass on
anything that looks like a measure of relief to the trade,

but there is a certain amount of stock in the warehouses,
and on this there will be no reduction. There is such a
scarcity of material now that IVz per cent, does not make
much difference, when compared to the big problem of

getting the shipments through at any price.

Pittsburgh reports that steel is becoming more and
more congested, and promises nothing better. Canners
are facing a serious time of the year, with the preserv-

ing season not far off and their supply of tin plate not

moving. It is estimated that right now it would require

3,500 box cars to move the tin plate necessary for the

canning season, and the movement has not started yet.

Inquiries are not particularly numerous just now. Large

projects in several instances are held up, waiting to see

if there will be any decreases in the building prices, as

the price of plants for housing new equipment is a serious

problem.
Most of the larger buyers of iron and steel scrap are

out of the market for the present, and their continued

absence is having the effect of making trade dull. Little

exporting business is being done in either copper, brass

or steel scrap.

MONTREAL BUYERS CONSERVATIVE
UNTIL NEW CONDITIONS ARE CERTAIN

Special to CANADIAN MACHINERY.

jV/f ONTREAL, May 27—The handing
^^^ down of the budget and the possible
effect that the various taxes will have on
business and industrial activity is one
of the chief topics of interest at the pre-
sent time. It is a little early yet to make
any reliable prediction as to how the new
regulations will affect the different
branches of the metal-working indus-
tries, but between the uncertainty of this
and the apparent wave of price deflation
that has become increasingly pronounced
during the past v/eek, particularly in the
States, the attitude of many business
men and manufacturers is one of marked
conservatism k The present movement
may only be a temporary relaxation from
the erstwhile strain of the high cost of
living, and a general stabilization may
return in a very short time, but the firm
stand of the banks on the credit qnes-
tion has tended to reduce the speculative
character of business transactions, so
that hone is entertained that some ad-
justment rnay shortly be made whereby
the factor of doubt will be larpely re-
moved and a more orderly condition es-
tj,blished.

The condition of the wire market may
be stated as acute as the scarcity of sup-
ply is apparent in a marked degree.

Dealers in wire goods claim that it is

very difficult to obtain material and vir-

tually impossible to secure sufficient to

satisfy the normal requirements of pre-

sent demand. One manufacturer here

stated that he could obtain orders for

hundreds of miles of fencing but owing
to the inability of get the wire he had to

forego the business. -

The wire situation has not only result-

ed in the curtailment in the making of

wire products, but in some cases these

manufactui ers have engaged in other ac-

tivities to tide them over until normal
conditions return in the wire

,
market.

Some dealers in steel commodities are

anticipating better shipments in the near
future as local shortage is due more to

the inability of the railroads to transport

than any actual shortage of material.

American mills have been producing;

more than could be taken away, the re-

sult being that stocks have accumulated
at the mills or stored in nearby ware-
houses, but with little hope of relief

until railroads are in a better position to

handle the goods. Local consumerr. of

plates and sheets are gettin;? anxious as

to farly future supply, but are interest-

ed in the apparent tendency toward

easier conditions, not only in supply but

likewise in prices.

Railroad <"ongestion Affects Trade

While the trading in machine tools is

comparatively good, the bulk of present

business must be credited to resale of

used equipment. The diimand in this

direction e;riphasizes the user's need for

tools, and it is only the high prices of

new machinery and the uncertainty of

delivery that keeps the sales of now tools

down. The congested railroad condition

in the States is the prim.e reason of de-

ferred shipments as it is very difficult

to get the raw material to the plants and
equMllv difficult to have the finish'ad pro-

duct delivered to the customer. Rail

transportation just now is so uncertain

that shipments by steamshir) have an ad-

vantage, and as a consequence a good
business is carried on between EnpTish

houses and Canadian consumers.

Dullness in Scrap

No features of special interest have

developed in the old material situation

and the market here is rather listless,

with prices tending to decline. Conditions

in tlic States are not favorable to ship to

American points and Canadian mills are

not heavy buyers. The foandrv troubles

here have lessened the demand for ma-
chinery scrap, with the result that the

buying has declined, but while t^^e gen-

eral market is less active dealers are
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holding to old prices. The tendency,
however, is of a downward nature.

The Blashill Wire Maachinery Com-
pany of Monvreal, has opened an uptown
office and show room at 307 St. James
Street, and will carry on, in addition to

their present line of wire machinery, a

general dealer business in new and used
machinery and engineering equipment.
The plant at 182 Shearer Street will be
utilized for the repairing and rebuilding

of used machinery.
The Standard Equipment and Tool

Works of Montreal, have removed their

offices from 179 St. James Street to 307

St. James Street, where they will have

an office on the ground floor, and will

share the adjoinintr showroom with the

Blashill Wire Machinery Co.

POINTS IN WEEK'S
MARKETING NOTES

NOTHING IN THE
LUXURY LINE HERE

But Trade Has Hardly Had Time to See
How New Regulations Will

Work Out

TORONTO.—The trade has not had
tiri? t-: see how the new tariff ar-

rangements work out in detail, although

it is n'lt a very hard matter to apply the

new rulinj; to any branch of the trade.

There is practically nothing, to begin

with, that is touched by what may be

termed the luxury tax, and the biggest

it».m, of course, will be the elimination

of the war tax of seven and a half per

cent.

Customers will get the benefit of this

at once on any machinery they are get-

ting from the makers, and the recent

traffic tie-up in the U.S. may be the

means of some buyers setting a saving

of at least six and a half that they were

not lookine for, which, on an expensive

bit of equipment, will run into quite a

nice little .=aving.

There is a feeling in the ma(?hine tool

trade that there must be an end to price

I'lcreasps,. Manufacturers know that

there is a limit past which they dare not

go in making investments that have to

be accounted for in yaars to come on the

yearly turnover.

There are no very large propositions

definitely in the market at the moment,
although some are hung up in the mean-
time waiting for a turn in the tide of

rising prices. In some cases it is urgent-

ly necessary to go ahead with the build-

ing and the placing of equinment but

the price is an obstacle that is too high.

"Building charges are far more extreme

than the increase in equipment, and it

is too great a handicap to put up an ex-

pensive house for machinery at the pre-

sent schedule; Firms that are making
additions to existing enuipment, for

which thev already have floor space, are

still in the market in ffirlv good nii"i-

bers, and d£:livpv!e« to them are improv-

me.
Machine tools coming into Canada

from United States are, in most ca^es.

under the central tariff of 27V4 per cent.

Of course there ai-e several exceptions,

eso'-ciallv where the machine is not to be

had in this country. But tariff item No.

PiUsburgh reports that shipping
conditions are even worse than a
week ago, but hopes are held out for
something better following the ac-

tion of the Interstate Commerce
Commission.

Canning season is coming on, and
makers of tin cans are in poor shape
owing to the shortage of tin plate.

Ihe tax of one per cent, is being
passed on to the consumer.

Some firms are likely to make a
saving because shipments of ma-
terial, such as steel, tubes, sheets,

etc., have been held up. Meanwhile
the T'/j per cent, war tax has been
removed.

It would require 3,500 box cars to

move the tin plate now stored for

the fanners.

Some critics' are predicting that

the first decline in steel will be when
the premium operators get down to

Industrial Board prices.

The big buyers are still out of the

market for scrap iron or steel, and
as a result business is dull, with

prices inclined to sag.

453 will cover the great bulk of imports

in this line. It reads:

'Telephone and telegraph instru-

ments, electric and galvanic batteries,

electric motors, dynamos, generators,

sockets, insulators of all kinds, electric

apparatus, n.o.p.; and all machinery
composed wholly or in pait of iron or

steel, n.o.p.; and iron or steel castings,

and iron or steel integral parts of all

machinery specified in this item, Bri-

tish preferential tariff, 15 per cent.,

intermediate tariff, 25 per cent., and

general tariff, 27'/^ per cent."

United States products come in under

the general tariff, viz., 27% per cent.,

while the British machine tool houses can

ship in at 15 per cent, or a difference of

12% per cent.

The Steel Market

The manner in which a large tonnage

of steel of all sorts has been strung up

by the poor shipping facilities on the

other side of the line will mean some

saved money to customers on this side of

the line, but whether it will p^ake up for

the trouble they have been put to in

waiting for the shipments to arrive is

rather doubtful.

Material used in manufacturing boil-

ers, for instance, now comes in free. One

item covc-s a lot. "Wrought or seamless

iron or steel tubes for boilers, n.o.p., un-

der regulations prescribed by the Minis-

ter of Customs; flues and corrugated

tubes for marine boilers, free."

Then boiler plate comes under the fol-

lowing regulation: "Item 380: Boiler

pUite of iron or steel, not less than thirty

inches in width, and not less than one-

quarter of an inch in thickness, for use

exclusively in the manufacture of boilers

under regulations by the Minister of

Customs, free."

A great deal of the tonnage coming
through the jobbers is taken in under this

item: "Rolled iron or steel sheets or

plates, sheared nr unsheared, and skelp

iron or steel, sheared or rolled in grooves,

n.o.p., British preferential tariff, per ton,

$4.25; intermediate, ?6, and general

tariff, $7." i

Some of the larger importers report

that service in the matter of delivery is

not improving. If such a thing could be

possible they would be inclined to state

thta conditions in this regard sre worse

than eve>-. Some buyers have received

their first tonnage in weeks, whilst

others have almost given up hopes of

ever hearing cf their consignments.

The Scrap Market DuM

Most of the larger buyers are still out

of the market, and as a result all classes

are sagging. As in other lines the buyer

is paying the one per cent, tax on sales.

It is simply added to his bill. As a

general thing there is not much scrap

brought into this country except by some

of the larger melters, who find it con-

venient to make contracts outside. The

tariff item covering such a case is No.

374: "Iron or steel scrap, wrought, being

waste or refuse, including punchings,

cuttings or clippings of iron or steel

plates or sheets, having been in actual

use; crop ends of tin plate bars, or of

bloom.s, or of rails, the same not haWng
been in actual use, per ten, British pre-

ferential, 50c; intermediate tariff, ?0c,

general, $1." The regulations go on to

state further m explanation that nothing

shall be deemed scrap iron or cast steel

except waste or refuse iron or steel fit

only to be remanufactured in rolling

mills or furnaces: provided that articles

of iron or steel, damaged in tranasit, if

broken up under customs supervision and

rendered unsaleable except as scrap may
be entered for duty as scrap. Scrap cop-

per and brass are free of duty.

Strike .Vgsinst Prices.—The 16,000

employees of the Cambria Steel Com-

pany, "a sub.^idiary of the Midvale Steel

Cf-mpany, are on strike against the high

prices which the merchants have been

charging, and are threatening to form

a co-operative store which sha'l deal in

all of the r.ceessities demanded) by a

worker and his family. The workmen

are willing enough to give their trade to

the merchants, but only on condition that

prices are reduced. The announcement

of the new policy of the workmen is

made- by the committee which renresents

the workers in dealing with the Midvale

employees.
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TRAFFIC CONDITIONS CONTINUE TO
GET WORSE AND STEEL SHIPMENTS LAG

SpKial t* CANADIAN MACHINERY.

pITTSBURG, May 27.—At the time
* the last report was written traffic con-

ditions, growing out of the rail strike,

were becoming worse rather than better,

and the trend has continued in the same
direction. Meanwhile, however, the In-

terstate Commerce Commission has be-

gun to exercise the powers given it by
the Transportation Act of last February,
and strong hopes are entertained that

conditions will now improve. The com-
mission was urged to act by leading rail-

road officials. The orders of the com-
mission, which are being issued from day
to day as the way is made clear, include

many things, such as abrogation of car

service rules, disregard of original rout-

ings of shipments, establishment of

priorties for various commodities and di-

rect routing of trainloads of empty cars
to points where cars are particularly

needed.

It must be understood that the object

of these activities is not primarily to re-

lieve the congestion as a whole, but to

facilitate the movement of the most im-
portant commodities, foodstuffs coming
first and then coal. Iron and steel pro-
ducts in general cannot of course be re-

garded as entitled to any priority, except
in special instances, and one noteworthy
case is that of tin plate. The canning
season is just beginning, and if tin plate

is not moved to can factories, and cans
to canneries, food will be lost. The In-

terstate Commerce Commission has gone
carefully into the tin plate situation,

having had leading representatives of the
industries of tin plate making, can mak-
ing and canning with it in conference last

week. The tin plate manufacturers re-

ported that about 2,500,000 boxes of tin

plate lay in the warehouses of the tin

plate mills, which would be enough to
make one billion two-pound cans (a rule
easy to remember is that approximately
2% boxes of tin plate make 1,000 two-
pound cans), for the movement of which
3,500 or 3,600 box cars would be required.
The commission would not undertake to

interrupt the movement of box cars West,
for moving grain, but efforts are being
made to find the box cars by other means.
The real strike itself is still on, though

it has waned somewhat. There is diver-

gence of opinion as to haw much of the
trouble is due directly to there not being
enough men to work on the railroads,

and how much is due to the congestion
that has been produced by the strike,

which is now about eight weeks old.

Practically, the point at issue would be
whether the termination of the strike it-

self would right matters, for if the pre-

sent trouble is due chiefly to congestion
ending the strike would not end the con-
gestion. There were traffic difficulties

and car shortages in the first three
months of the year, before the strike.

The better opinion seems to be that the
strike really is an important factor at

this time, so that its entire settlement

would help very materially. It is ac-

cepted in most quarters, apart from this,

that the present work, directed by the

Interstate Commerce Commission, will

tend to relieve the congestion very con-

siderably, even though the immediate ob-

ject is better mo^ ement of foodstuffs and
fuel in particular.

Accumulation of Steel.

A rough estimate of the quantity of

steel that has accumulated at steel mills

may be made in thismanner. One starts

with the March production, which was
at the rate of 45,200,000 gross tons of

steel ingots a year, as indicated by the

monthly report of the American Iron and

Steel Institute. The March rate had

been the highest since October, 1918.

Finished' rolled steel products run nor-

mally about 76 per cent, of the ingot

production (on account of scrap and
scale losses in rolling and heating) and
applying this proportiono and passing

from the gross to ihe net ton the March
rate of production appears to have been

about 750,000 net tons- of finished rolled

steel per week. Thus far the computa-
tion is substantially accurate. Now one

may make a careful guess, rather than a

precise estimate, that production since

April 1, when the strike began, has been

at 80 per cent, of the March rate, averag-

ing the whole country, and that ship-

ments have been 65 per cent, of the pro-

duction, whereby shipments would be

52 per cent, of the March production,

and the accumulation would be 28

per cent of the March production, 28

per cent, of 750,000 tons being 210,000

tons. For eight weeks this would be

1,680,000 net tons. There were some ac-

cumulations before the strike started,

due to the previous car shortage, though

those accumulations were diminishing

late in March. Then there is a large ton-

nage of steel that has been " shipped "

but is simply stalled en route. The
grand total of steel made but not re-

ceived by consumers and not actually

moving as it should, is probably in excess

of 2,000,000 tons. All the steel made, of

course, has been on order, and none of it

is for sale. The market is stagnant at

present, and if one desires to forecast

what sort of a steel market there will be

when the traffic situation is righted he

should take into his reckoning this extra

2,000,000 tons of steel, which eventually

wil reach the buyers.

All branches of the iron and steel mar-

ket are stagnant, and while producers are

disposed to argue that the quietness is

due to the rail case it is difficult to put

all the responsibility on that head. If a

quiet market is a natural result of con-

sumers not receiving deliveries the ac-

tive and advancing market of early in the

year has to be explained. At that time

consumers were doubling up in their pur-

chases. When they received poor deliv-

eries against old contracts they bought
afresh, at premiums, for early deliveries.

Again, if the present quietness is due to

buyers not receiving deliveries, will the

buyers become eager to make fresh pur-

chases by the resumption of heavy de-

liveries ?

It is a reasonable inference that buyers

of pig iron and steel products are in-

flunced by the unscttlement in Wall
Street and by the general talk that com-
modity prices in general are coming
down. Probably in many quarters too

much is expected in the matter of price

declines, but it does look as though some
movement has begun. As to steel pro-

ducts, a disappearance of the premiums
over the Steel Corporation or Industrial

Board prices does not seem too much to

expect, in the course of a few months.

It is quite improbable that the market
would go beyond that. Whatever read-

justment is needed in the economic situa-

tion there does not seem to be any basis

for predicting that the adjustment will

require a long time.

As to pig iron, it must be remembered
that it is too high relatively to finished

steel products. The prices are not in line

with each other, hence pig iron may
easily come down more than finished

steel, but there is hardly likely to be any
slump. While pig iron in all markets is

now well above $40, furnace, except in

the case of Birmingham, it must be re-

membered that no very great tonnages

were sold at about $35, and a decline to

that level would not make a great deal

of difference.

BUYERS STAYING OUT
OF NEW YORK MARKET

Credit-', But Tool Builders Have
Plcnt.v of Orders

Special to CANADIAN MACHINERY.

NEW YORK, May 27.—The slump in

machine-tool business, which made
itself felt two or three weeks ago, co-

incident wilh the pinch of ihe credit sit-

uation, due largely to the railroad tie-up,

has progressed to a point of marked in-

activity. Machine-tool scllei-s assert that

many of their customers are willing to

buy, but see no use in doing so until the

present credit strain and the difficulties

of railroad transportation have been
overcome.'

That the machine-tool trade does not

fear any permanent ill-effects from a

business depression was indicated by A.

E. Newton, of Worcester, Mass., presi-

dent of the National Machine Tool Build-

ers' Association, before the spring meet-

ing of that body at Atlantic City last

week. Mr. Newton stated that if the

country is to have a business depression-

it cannot be of long duration. He admit-

ted a falling off in new orders, but said

that nearly all machine-tool builders

have a large volume of unfilled orders.

He said he looked forward to a resump-

tion of good business in a few months.

Meanwhile, he does not look for any
c'lange from the present level of prices

because of the shortage and high price

of labor and materials.

Most of the sellers of machine tools
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Gould & Eberhardt
High-duty
SHARERS
16" - 20" - 24" and 28" sizes

Ask for Catalog and
details describing the

exclusive features.

We can give

early delivery.

The A. R. Williams Machinery Company Limited

// it's Machinery-Write "Williams"
Halifax, St. John, Montreal

Winnipeg, Vancouver
64 Front St. West

TORONTO

EXCLUSIVE manufacturers
of the well known and re-

liable TOD and MARTIN
Pumps.

We are ready to supply you
promptly with Simplex and
Duplex Boiler Feed Pumps
and Vacuum Pumps for

High and Low Pressures.

Competent advice gladly
given.

Several sizes
in stock.

John T. Hepburn, Ltd.
18-60 Van Home St.,

Toronto, Ontario, Canada

When you buy Files,

you buy Cutting Service.

When you buy P.H. or Imperial Files

you buy the Best Cutting Service.

"They cut faster and wear longer."

Be File-Wise.

IngersoU File Company, Limited,

Jno. Morrow Screw and Nut Co., Ltd.,

Sole Distributors,

IngersoU, Ontario.

If interested, tear out this page and keep with letters to be answered.
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in this country have protected" them-

selves against possible cancellations by
inserting non-canceUation- "clauses- in .

their bills of sale. Such clauses may not

absolutely prohibit cancellations but they

will provide penalties in cases of cancel-

lations that will protect the manufactur-

crs and dealers against loss in the event

of declining prices.

Buying of machine tools in the past

week has been confined mostly to a few
largt companies, which are completing

purchases begun some time ago. For
example, the V/illys Corporation has

covered on a large number of tools re-

quired to round out the equipping of its

rtw Euto.Tiobile plant at Elizabeth, N.J.,

and the General Electric Co. continues to

buy for its Bridgejwrt, Conn., plant,

otherwise the market has been exceedin^T-

!y quiet.

Montreal Notes
The immediate result of the release

of ocean tonnage from the control of the

British Ministry of Shipping, which has

just been effected, is the increased cargo
space that is available for Canadian ex-

porters, and port officials here are anti-

cipating this will give added impetus to

the season's business. The final report

of the British Ministry of Shipping shows
that, under their control, the total ex-

penditure was in the neighborhood of

$2,300,000,000; the total deficit being ap-
proximately $925,000,000.

The Montreal Administrative Commis-
sion have given out the contracts for the

"additional equipment that will be in-

stalled at the low level pumping station

of the city waterworks. Two ;!0,000,000

gallon eloctrical-driven pumps v;ill be

iBgtalled; one of these will be supplied

by the Fraser Chalmers Company at a

cost of $50,250, and the other will be

built by E. Laurie and Co., the price

for this unit being $45,200. The mstal-

lation of the electrical transformers, etc.,

will be carried out by the Canadian Gen-
eral Electric Company at a cost of |18,-

840.
* * *

Clarence I. de Sola, Belgian consul at

Montreal since 1904, and a prominent

business man in financial and shipp\ng

circles, died last week at Boston after

an acute attack of indigestion. He was
sixty-one years of age. For many years

Mr. de Sola was president of the Cana-
dian Zionists, a society which was
started through his own personal efforts.

In recognition of his services during the

war he was knighted by King Albert of

Belgium and created a Chevalier of the

Order of Leopold. In business life he

was largely interested in shipbuilding,

bridge construction and hydraulic lift-

locks. He was Canadian representative

for Swan, Hunter and Wigham-Richard-
son. Limited, and he built a great num-
ber of ships for the Canadian upper
lakes and ocean trade, introducing the

first two oil fuel combustion ships that

ever crossed the Atlantic, the Toiler and
'

the Calgary. As managing-director of

the Comptoir Belgo-Canadian, he car-

ried out some noteworthy works in Can-

ada, among which were some of the locks

in the Soulanges and Trent canals, thus

introducing in Canada the hydraulic lift-

lock. He also took part in the retrack-

ing of a portion of the Intercolonial Rail-

way and the Prince Edward Railway

Company. He established a steamship

service between Montreal and Antwerp.

He was on the directory boards of many
of the local shipping companies.

* * *

Extensions to the extent of about e

quarter of a million square feet of floor
.

space has been planned for the Angus
shop? of the Canadian Pacific at M(mt-

real The cost of these additions is ex-

pected to approximate $1,000,000. The

division of these extonsionfl may be

roughly stated as follows: Locomotive

thop, 5S,000 sq. ft.; freight car shop.

42,400 sq. ft.; pattern storage, 12,000 sq.

ft.; pasenser car shops, 71,000 sq. ft.;

car electrical shop, 23,000 sq. ft.; plan

ing mill shelter, 18,000 sq. ft.; dry kiln,

7,400 sq. ft. In addition to the new
buildings a new heavy service tapered

floor track scale -will be installed at the

vest end and sufficiently large to weigh

locomotives. A number of track changes

will also be made at both ends of the

yard to provide extra car capacity. Pro-

vision is also made for the installation

of a .fiO-ton mechanical coaling plant.

FOOD PRODUCTS ARE
LIKELY TO STAY HIGH ?

New York Financial House Can See No Reason

For Hoping For Lower Values Yet

IN THEIR weekly business letter, Hayden, Stone & Co.,

investment brokers. New York, have the following to

say regarding general conditions:

—

Whether due to a change in the psychological at-

mosphere, owing to reports of cancellations and to reduc-

tions in price by large merchandise retailers, or to badly

crippled transportation facilities or to both, it has now
become quite evident that there is a distinct recession in

many lines of business. While such an interruption to

progress of business as has been occasioned by the outlaw

railroad strike is most regrettable, it has also furnished

a greatly needed object lesson, which could, perhaps, be

supplied in no other way—that no body of men employed

in such a vital industry can quit work without seriously

affecting great numbers of other wage-earners. The men
who, without cause, went on strike, are to-day very justly

most unpopular with men who have thereby been wholV
or partly thrown out of jobs. The loss of wages, and,

therefore, of purchasing power which this has caused, are

beyond computation. The fact is that the transportation

system of this country is at the best so inadequate, and

has been still further so crippled by the action of these

men, that even were all other conditions favorable, this

alone would make it impossible to continue business oper-

ations at anything like the volume necessary to show the

best results. Nor is this a condition that, even if the roads

generally could command the necessary capital, could be

remedied in a week or a month. It would take years to

supply the equipment to put the railroads on a basis where
the.- could adequately serve the business of the country.

The point has been well made that there has never

been an instance of any serious financial depression when
there has been such a general scarcity of goods, but the

difficulty in securing goods, owing largely to transportation

conditions, is apt to blind one to the fact that productive

capacity is probably well up, and, perhaps, in some lines

exceeds consumption. The productive capacity of steel in

this country to-day must be fully 50,000,000 tons. This is

much greater than has been actually consumed in any one

year. It seems doubtful if this great capacity could at

the moment be profitably employed—certainly not at prices

now ruling. The same is true of articles entering intc»

clothing and manufactures generally. Unfortunately,

it is not true of food products. The movement of labor

away from the farms has become alarming. This will

in time be corrected by the lessening of pressure for la-

bor in manufacturing industries, but this will take time,

and, meantime, food products are bound to remain higlT4

The one outstanding and controlling factor to-day

—

not only in this country but throughout the world—is the

shortage of capital. This is due to three causes: the de-

struction of capital in the war; the tremendous expansion

of industry as evidenced by the great outpouring of se-

curities in the last few years, and, finally, by the absorp-

tion in taxes of profits that would otherwise be available

for enlarging business facilities. The fact is being brought

home that there is a vast difference between currency and

capital; that inflating currency does not increase the sup-

ply of loanable capital. It seems to us that this shortage

of capital, which, after all, is but a synonym for accumu-
lated wages or savings, is bound to result in continued

high rates, which of itself is a restrictive and deflating in-

fluence. This process of deflation through which we are

now passing is disagreeable, but vastly to be preferred to

the experience which Japan, for in.stance, has recently

undergone. It will in time bring about its own cure, and,

meanwhile, will present opportunities to those in position

to take advantage of thein.
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CEOfiETIItC

SELF-OPENING

"YOU CAN7 BE4T 'EM" DIE HEADS
It is not the manufacturers of Geometric Self-Opening Die Heads who makc
this statement, but the users of the tools.

This is the reason [that besides being the originators, we are known as the

LARGEST] AND BEST KNOWN MANUFACTURERS OF
AUTOMATIC THREADING TOOLS

The big question is: Have you applied Geometric Screw Thread CuUmg
Tools to your threading work?

THE CEOMETRIC TC
MEW HAVEN

f'nnadian ^Vjfents: Williams & Wilson, Ltd., Montreal: Tlit A. U. Williams Machinery Co., Ltd., T»nMlto,
^^ irtnipec, and St. John, N.H.; The Canadian Fairi>anlu-Morse Co., Ltd., Manitoba, Saakatcheiran, Alberta.

urn

If interested, tear out this page and keep with letters to be atiswered.
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SELECTED MARKET QUOTATIONS
Being a record of prices cturrent on raw and finished material entering
into the, msoiufaciure of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $42 40
Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00
Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00
No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL

Per lb. to Large Buyers Gent*
Iron bars, base, Toronto $ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops 7 00

Norway iron 11 00
Tire steel 5 75

Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 9 40

Chequered floor plate, % in 9 00
Staybolt iron 9 00

Bessemer rails, heavy, at miU.^
Steel bars, Pittsburgh ... 3 00-4 00
Tank plates, Pittsburgh 4 00
Structural shapes, Pittsburgh ... 3 00
Steel hoops, Pittsburgh 3 60-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars 8 62
Structural shapes 8 72
Plates 3 90
Small shai>es under 8' 8 62

C.L. L.C.L.

FREIGEIT RATES
Per 100 Poundb.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 39
Gnelph 27 39

London 27 39
Win*or 27 39
Winnipeg j 89% 135

METALS
GroM.

Montreal Toronto

Lake copper ' $25 00 $24 00
Electro copper 24 60 24 00
Castings, copper 24 00 24 00
Tin 72 00 75 00
Spelter 12 00 12 26
Lead 11 50 12 00
Antimony 14 50 14 00
Aluminum 34 00 36 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 26
Plates, % up 6 50 6 60

PIPE—WROUGHT
Price List No. 44—April, 1920.

STANDARD BUTTWELD S/C
Steel

Black Galv.

Gen. Wrot. Iron

Black Galv.

H in.

J4
in.

% in.

% in.

% ia.

$6 50
5 18
6 IS
6 84
< 46

in. 12 EO

$ 8 SO
7 26
7 28
8 42

10 68
16 64

t 6 43
6 43
7 27
9 03
13 86

$ 7 66
7 66
8 84

11 16
16 49

114 in 16 91 21 16

1% in 20 21 26 30
2 in 27 20 34 04
2% in 43 00 53 8Z
3 in 66 23 70 38
SVi in 71 30 88 32
4 in 84 48 104 64

18 06 22 31
21 69 26 68
29 05 35 89

STANDARD LAPWBLD S/C

Steel

Black G W.

2 in »30 90 $37 74
2>^ in 46 34 66 16
3 in 69 29 73 44
3V2 in 73 14 90 16
4 rn 8« 66 106 82
414 in 98 1 23
6 in 1 16 1 44
G% in 1 49 1 86
7 in 1 94 2 43
8-L in 2 04 2 55
8 in 2 36 2 94
9 in 2 81 3 52
10-L in 2 61 3 26
10 in 3 36 4 20

Gen. Wrot. Iron

Black Galv.

$34 60 $41 44
62 01

81 09
99 36
117 72

1 49
1 73
2 25
2 90
5 05
3 61
4 21
3 90
6 03

61 19

66 94
82 34
97 56
1 24
1 44
1 87
2 42
2 64
2 92
3 60
3 25
4 18

Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4' and under, 60%.
4%' and larger 60%.
4' and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pound*.

Montreal Toronto

Copper, light

Copper, crucible

Copper, heavy

Copper wire

No. 1 machine composi-

tion

New brass cuttings . . .

.

Red brass cuttings

Yellow brass turnings..
Light brass
Medium brass
Scrap zinc
Heavy lead
Tea lead
Aluminum

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine east iron.

Pipe, wrought
Car wheel
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

$15 00

18 00

18 00

18 00

16 00

11 00

14 00

8 50
6 50
8 00
6 60
7 00
4 50

19 00
Per Ton

18 00
16 60
22 00
18 00
25 00
32 00
12 00
26 00
.22 00
11 00
26 50
12 00

$14 00

18 00

18 00

18 00

17 00

11 75

15 75

9 50
00
75

7
7

6 00
75
00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %-in. and less .... 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less.... 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

Machme screws, o. and fll. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fil. hd.,

brass net
Nuts, square, blank add $2 OO
Nuts, square, tapped add 2 25
Nuts, hex., blank add 2 2S
Nuts, hex., tapped .add 2 50
Copper rivets and burrs, list less 15
Burrs only, list plus 26
Iron rivets and burrs 40 and 6-

Boiler rivets, base %" and larger $8 50
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75
Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, 0. & R., bras* 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Percent
Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws ... plus 30
Fin. and semi-fin. nuts up to 1-in.

.

20
Fin. and Semi-fin. nuts, over 1 in.,

up to IVa-in 10
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, 80
Thumb screws 40
Thumb nuts 76
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1 OO
Cold pressed nuts over 1% in. .add 2 OO

BILLETS
Per (rrosB tf"

Bessemer billets $60 00
Open-hearth billets 60 OO
O.H. sheet bars 76 OO
Forging billets 56 00-76 00
Wire rods ;. . . 52 00-70 OO

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $6 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 5»
Spikes, Vi and 5-16 in 8 OO

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10%^
Packing, square braided 3S
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 35%-
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net
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if you have difficulty in obtaining
Atkins Saws and other products
through your regular service, write

E. C. Atkins & Company
EttabiUhed 1S57

Canadian Factory: HAMILTON, ONTARIO Branch.- VANCOUVER. B. C.

ii
// interested, tear out this page and keep with letteis to he answered.
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MISCELLANEOUS
Sdlder, strictly $ 40

Solder, guaranteed 43

Babbitt meUls • -18 to 70

Soldering coppers, lb 62

Lead wool, per lb 16

Putty, 100-lb. drums 8 30

White lead, pure, cwt 20 00

Red dry lead, 100-lb. kegs, per

cwt. 16 50

Glue, English 40

Tarred slater's paper, roll 1 30

Gasoline, per gal, bulk 35

Benzine, per gal., bulk 35

Pure turp., single bbls., gal 3 60

Linseed oil, raw, single bbls 3 00

Linseed oil, boiled, single bbls . . 3 03

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
Sal Soda 03%
Sulphur, rolls 05

Sulphur, commercial 04%
Rosin, "D," per lb 14

Borar crystal and granular 14

Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20

Standard drills, all sizes 32%
8-fluted drills, plus 10

Jobbers' and letter sizes 32%
Bit stock 40

Ratchet drills 15

S.S. drills for wood 40

Wood boring brace drills 25

Electricians' bits 30

Sockets ou

Sleeves 60

Taper pin reamers 25 off

Drills and countersinks net

Bridge reamers 60

Centre reamers 10

Chucking reamers net
Hand reamers 10

• High speed drills, list plus 20 to 40

Can. high speed cutters, net to plus 10

American pins 40

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base
Hexagons and flats $7.75 base

IRON PIPE FITTINGS

Black Galv.
Class A 60 75
Class B 27 37
Class C 18 27

Cast iron fittings, 5%; malleable bush-
ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% off list.

SHEETS
MoDtrcal Torant*

Sheets, black, No. 28. . . .$ 8 50 $ 9 50
Sheets, black. No. 10... 8 50 9 00
C«nada plates, dull, 62

sheets 8 50 10 00

Can. plates, all bright.. 8 60 9 00

Apollo brand, 10% oz.

galvanized
Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50
Oorbal's Best, No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50
Premier, 10%-oz 11 50 10 90
Zinc sheets 16 50 20 00

PROOF COIL CHAIN
(War«ho<(U« Price)

B
%-fe;. flS.OO; 6-16. $11.00; % far.,

2% in 35 00

2% in 42 00

$10.00; 7-16 in., $9.80; % in., $9.75; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B.B.

% in., $16.75; 3-16 in., $15.40; \i in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; % in., $9.50;

% in., $9.30.

Prices per 100 lbs.

FILES AND RASPS
Per Cent.

Globe 60

Vulcan 50

P.H. and Imperial 50

Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50

McClelland, Globe 50

Delta Files 20

Disston 40

Whitman & Barnes 50

Great Western-American 60

Kearney & Foot, Arcade 60

BOILER TUBES.
SIbc. Seamiest Lapwelded

1 in $27 00 $
1^^ in 29 50

IVg in 31 50 29 50

1% in 31 50 30 00

2 in 30 00 30 00
29 00
37 00

3 in 50 00 48 00

3% in 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82

Cylinder oil. Acme 70

Standard cutting compound, per Ib.O 06

Lard oil, per gal $2 60

Union thread cutting oil, antiieptic 88

Acme cutting oil, antiseptic 37i%

Imperial quenching oil 89%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 50 ft 2 00

Admiral Steel Tape, 60 ft. ...

.

2 76

Admiral Steel Tape, 100 ft . 4 45

Major Jun. Steel Tape, 60 ft 3 60

Rival Steel Tape, 60 ft 2 75

Rival Steel Tape, 100 ft 4 46

Reliable Jun. Steel Tape, 60 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06
Emery glue 30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver 60
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 inclnsive 08%
Grits, 80 and finer 6

BRASS—Warehonae Price

Brass rods, base % in. to ) in. rod 84

Brass sheets, 24 gauge and heavier.

base $0 42

Brass tubing, seamless 46

Copper tubing, seamless 48

WASTE
XXX Extra . .24 Atlas 20
Peerless 22% X Empire 19%
Grand 22% Ideal 19

Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13

Standard 15 Keen 11

No. 1 15

Wool Packing
Arrow 35 Anvil 22
Axle 28 Anchor 17

Washed Wipers
Select White. 20 Dark colored. 09

Mixed colored. 10

This list subject to trade discouat for

quantity.

RUBBER BELTING
Standard... 10% Best grades .. . 15%

ANODES
Nickel 58 to .65

Copper 38 to .46

Tin 70 to .70

Zinc 18 to .18

Prices per lb.

COPPER PRODUCTS
Montreal Ttfonti

Bars, % to 2 in $42 50 $43 00

Copper wire, list plus 10 .

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,

14 oz 48 00 48 00

Copper sheet, planished, 16

oz. base 46 00 46 00

Braziers', in sheets, 6x4
base 45 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50

Sheets, 3% lbs. sq. ft. . . . 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ -23

Acid, hydrochloric 03%
Acid, nitric !•

Acid, sulphuric 03%
Ammonia, aqua .15

Aminonium., carbonate .30

Ammonium, chloride .22

Ammonium hydrosulphuret ... .75

Ammonium sulphate .30

Arsenic, white '14

Copper, carbonate, annhy .41

Copper, sulphate 16

Cobalt, sulphate 20

Iron perchloride 62

Lead acetate -30

Nickel ammonium sulphate ... .08

Nickel carbonate 32
Nickel sulphate .19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26

Silver nitrate (per oz.) 1.20

Sodium bisulphate 11

Sodium carbonate crystals 06

Sodium cyanide, 127-130% 38

Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18

Tin chloride 1.00

Zinc chloride, C.P 80
Xinc sulphate -OS

Prices per lb. unlesn otherwise statMi
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Metal Working

Machinery

For Any Operation

Machine Tools
New or Used

Complete equipment for Boiler

Shops, Structural Steel Works,
Railroad Spring Shops, Flue
Shops and Woodworking Ma-
chinery of any kind.

You are undoubtedly from
time to time buying new equip-
ment. You will profit by giv-

ing us an opportunity to sub-
mit specifications.

Illustrations show a few of our
machines for immediate ship-
ment.

Garlock-Walker Machinery Company, Limited

MONTREAL
32 Front Street West

TORONTO
"Everything in Woodworking and Metal Working Machinery'

WINNIPEG

// interested, tear out this page and keep with letters to be answered.
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NOW IS THE TIME FOR CANADA
TO DEVELOP BRITISH BUSINESS

NORMAN D. JOHNSTON, Canadian

Trade Commissioner at Bristol for

. the western and southern sections of

the British Isles, has been in Canada for

some months. He is particularly im-

pressed with the fact that now is the

time to develop Empire trade. "The

present," he said, "is the golden oppor-

tunity for the laying of foundations for

future trade. I have been through Can-

ada pn my present trip from Halifax to

Vancouver, and have found the manu-

facturers generally loaded up with ord-

ers for h-ime consumption. What I

would like to say is that the indications

are that this condition of affairs, the

abnormal position after the war, -will

not continue indefinitely, and that the

wise manufacturers will be those, who
now that the time is ripe, take advantage

of circumstances and lay the founda-

tions for future Empire trade abroad,

so that when the home market is supplied

they will have overseas connections that

will keep their works going."

Mr. Johnston had been at Bristol as

Canadian Trade Commissioner for the

past four years, and now, during the

transition period between war activities

and peace work, has come to Canada in

order to give the manufacturers here

every information he could to help them
develop their export trade to the United

Kingdom, and to find out what they

were able to do in the way of supplying

British dealers with manufactured
goods.

"(Jpportunities for trade with Eng-
land are better than ever," said Mr.
Johnston. "During the war the British

people got to know the Canadians as

never before. They are now keen on

buying goods within the Empire, other

things being equal, and, so far as I have
seen, they are specially anxious to im-

prove the existing good trade relations

with Canada.

"Of course adverse exchange con-

ditions affect trade just now, but such

firms as carry on at present w'U be

the firms which will have the openings

when conditions become normal and
sterling gets back to its real value.

"I found that many Canadian firms

were filled up with orders for home con-

sumption," said Mr. Johnston. "But
these conditions are abnormal, and Can-
adian firms would be wise to lay aside

a proportion of their output for export

to Great Britain, in order to pave the

way for future export business when the

home market will not be so much in evi-

dence. Those who get the trade connec-

tion now will probably be those who will

hold it later on when world trade con-

ditions get more normal."

As to the demand in England, Mr.
Johnston said it chiefly concerned the

finished of semi-finished products of the"

Canadian natural resources, especially

wood products, from lumber to wood
pulp. There was also a strong demand
for asbestos products, and many metal

supplies, especially wire for fencing, wire

nails, wire rods and similar metal work.

MANY HINDRANCES
TO STEEL PRODUCTION

steel of Canada Has Not Sufficient Coal

And One Blast Furnace is

Still Down

According to a statement made by Mr.
Robert Hobson, president of Steel of

Canada, the company is operating under
serious handicaps. Only one furnace is

being operated, and whereas the repairs

on the second furnacs would probably be

cnnipleted between the middle of June
and the first cf Jn'.y, it would not be pos-

sible to put it in blast unless the coal

situation has improved very materially

in the meantime., Of the by-product

coke ovens, only :J0 cells are being pushed
at present or. account of the non-arrival

of sufficient coal. -The am.ount of fuel

coming forward is approximately 400

tons a day, or one-fifth of norma! ship-

ments. The only method by which de-

liveries can be secured is to get entire

trains routed through. Somewhat less

than two-thirds of the normal working
force is being employed at the Hamilton
plants, according to the president of

Steel of Canada. While the labor prob-

lem is still prominent it takes second

place- to the fuel shortage with the Steel

Company of Canada. A conference was
arranged between the striking engineers

snd the company by Senator Gideon
Robertson, Federal Minister of Labor,

and an understanding was reached by
the company executives and the strikers'

committee. The company proposes to

take men back in order of seniority as

soon as the coal supply becomes more
plentiful and additional parts of the steel

plant c<in be restarted. Meanwhile the

production situation is serious—more so

than for several years—and no imme-
diate relief is in sight.

TRYING TO GET COAL
TO EASTERN CANADA

Calgary Meeting Takes Up Question of

Great Interest to Ontario

CALGARY.—In answer to an appeal

from the Manufacturers' Association, of

Toronto, for assistance in carrying them
over the present situation, caused by

the attitude of the American coal opera-

tors, the delegates to the Boards of

Trade Congress, meeting at Calgary,

adopted a resolution, which, if acted

upon, will doubtless increase the coal

output of the Province to a considerable

extent, and incidentally demonsti-ate to

Ontario consumers that the products of

the West are at their disposal.

Following is the resolution which was
adopted:—"That every effort possible

be made to increase the use of Western

Canada coal, and that tnis conference

favors the investigation of freight rates

on coal from Western Canada to the

manufacturing centres of Ontario, with

a view to making Canada independent

of any other country in its fuel supply."

It was decided to ask the Canadian
Pacific, Canadian National Railways,

including the Grand Trunk Pacific, to

give up the freight rates for the sum-
mer haulage of coal from Western Can-
ada, and further, to ask coal operators,

if they have not already done so, to

make special summer prices for the

sale of this fuel.

McCLARY CO. GETS
THE BUCK BUSINESS

Brantford Concern, Forty-Eight Years
Old, Taken Over by London

Company

London.-—Official announcement was
made of the purchase of the William
Buck Stove Company, Ltd., of Brantford,
Ont., by the McClary Manufacturing
Co., of London. Negotiations were closed

this week, and the transaction involves

the transfer of all the holdings of the
Buck Company to the I/ondon concern.

Lt.-Col. W. M. Gartshore and) J. M.
Gunn, of the McClary Company, go to

Brantford shortly to complete arrange-
ments for the taking over of the Buck
plant.

The purchase will add a force cf 300
men to the McClary organization as well

as a large increase in equipment, facili-

tfiting the output of both factories. The
purchase will not cause the transfer of

any employees of the Brsntford company
to London, nor will one day's operation

be lost. The William Buck Stove Co.,

Limited, was founded by the late Wm.
Buck in 1852, and continued by him until

his death in 1897, when it was incor-

porated, since which time it has beeti

opeitited by his sons, George and PhiTip.

president and vice-president, and joint

managers of the business, with C. J.

Parkev, G.A., as secretary-treasurer. It

built and ecittipppd the present works, and
largely extended the business. The com-
pany is liquidating voluntarily and has
always been able to promptly meet in

full every moral and legal obligation.

Long Contracts..—It is reported that

the Dominion Coal Co. has just receiv-

ed a contract from the Government of

Holland for 250,000 tons of coal, to be

shipped as early as possible. This order,

following upon the completion of a

similar order for the same destination,

would seem to indicate that the coal and

the method of filling the order have giv-

en satisfaction to Holland and the hope

is that a permanent export market is

being established.
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'"I can make a big day on piece work with these 'Morrow' Drills, they give me
more holes and don't have to be reground so often."

MORROW
TWIST DRILLS

See Your
Jobbers First

No relia U jobhir will suh-

slilute.

—are forged and hot twisted (the grain of

the steel runs with the twist). Made for dif-

ficult worii and rapid production.

John Morrow Screw & Nut Co., Limited
INGERSOLL, CANADA

MONTREAL WINNIPEG
St. Paul Street Confederation Life Building

7 Hop Exchange, Southwark Street, London, Elngland

VANCOUVER
1290 Homer Street
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THE

Stayed out
of thi»'

PLANT

HOLDS OUT NO HOPE FQR DROP
IN THE PRICE OF MACHINE TOOLS

msQ
OMADE IN CANADA)

SANITARY
DRINKING
FOUNTAIN

The onjy fountain with a bowl that pre-

vents lips touching the bubbler paid its

moderate cost over and over in all those

well ordered plants whose precautionary

measures successfully barred the Spanish

influenza. PURO saves lives, time and
water. Write

Puro Sanitary Drinking

Fountain Co.

147 University Ave., Toronto, Canada

WM. MUIR & CO., LIMITED
Muiehcster, Enrland.

Machine Tool Makers.

SpecUltiea: Patent Puadher Slotting

Machines. Mfllins Maohines, Borins
Madhtne*.

Acenta: Measrs. Peacock Bros., 68
Beaver Hall Hill. Montreal.

Send for catalogue.

MOVED TO NEW QUARTERS
The Page Steel & Wire Co. of Nev?

York*" have moved their previous quart-

ers to the offices of the American Chain

Co., with whom they have consolidated

Their new address is Suite 1054 Grand
Central Terrainal, New York.

MR. A. E. NEWTON, president of tht

National Machine and Tool Build-

ers Association, at the semi-annual

meeting on May 20, summed up condi-

tions in his address as follows:

—

At our last convention we were rather

surprised that business conditions had

held so favorably since the signing of

the armistice. We had been promised,

and most of us had looked forward to a

real depression, at least, in our own line

of industry.

We thought so many machine tools had

been produced during the war period,

and that so many of those were to be re-

leased by our Government, that it was
reasonable to believe that we should have

to meet an over-supplied market. For-

tunately for us, things have turned out

quite different. Instead of the depres-

sion, we have experienced a most unusual

and an easy-selling market, and have had

a very prosperous half year.

Government-owned machine tools have

not unduly flooded the market, excepting

those of educational institutions. An
absorption of a large quantity of machine

tools by these various schools is bound

to benefit the whole country.

The need for mechanical training is

greater to-day than ever before, and it

will be still greater in coming years. I

believe that we are just starting a new
periol of trade and technical school de-

velopment, and that the importance and
necessity of these institutions is becom-
ing more and more apparent, because of

our actual dependence upon machinery
and mechanical devices, for the main-
tenance of our present, and any future

betterment of our living conditions.

To-day, most of us are experiencing a
shortage of new orders, although having
plenty of unfilled orders on our books.

I am looking forward to the resump-
tion of good business conditions in a few
months. In other words, if we are to

have a business depression, it will be of

short duration.

The price-cutting wave now attracting^

attention throughout this country, is

caused by the calling of loans, or the
refusal of loans, rather than the over-

supply of materials; and in most cases

these same materials which are being dis-

posed of by the retailers,- could not be re-

placed at a price as low as they are now
being sold.

In the machine tool industry, I know
that we could not in the near future, re-

place our inventories of finished and
semi-finished materials at anywhere
near the cost of our present inventory.

CANADIAN VICKERS LAUNCH A
NEW VESSEL FOR NORWEGIAN FIRM

THE fourth vessel, built by Canadian
Vickers, Limited, for Norwegian in-

terests-, was launched by Miss Ida Bodin,

sister of the Resident Surveyor of the

Nodwegian Veritas in Montreal.

The vessel, which is named " Loch
Tay," was built for Mr. Alf. Monsen,
Toensberg, under the supervision of

Capt. Andersen and Engineer Haugerud
for the owners, and Mr. F. H. Bodin, re-

presenting Mr. Hans Johnsen, Chief

Surveyor of the Norwegian Veritas. She
will be completed and ready for cargo in

about three weeks.

The vessel is 413 ft. over all, has a
beam of 52 ft. and is 31 ft. % in. deep.

Her draft, when loaded with 8,300 tons

of cargo, will be 25 1-3 feet. She is

fitted with triple expansion engines and
three Scotch boilers, adapted to burn
either coal or oil fuel, boilers being fitted

with Howden's forced draft system.

About 1,500 tons of fuel oil are carried in

the double bottom tanks and in a deep
tank amidships.

The equipment for hanlding cargo is

up to date in every respect; the cargo
winches and windlasses being of Clarke-

Chapman design, the steam steering gear
being of Hastie horizontal type, all man-
ufactured by Canadian Vickers, Limited.

Steering from the navigating bridge is

by means of a telemotor of MacTaggart-
Scott type, made by Robert Mitchell Co.,

of Montreal, and also by hand steering

gear on the poop deck. There is the

usual complete equipment of mechanical
engine-room and steering telegraphs.

The equipment and accommodation for
officers and crew are very complete, being
up to the latest requirements of the Nor-
wegian Sea Control Authorities. In ad-
dition to the ordinary equipment of boats,

one of the life-boats is equipped with a
gasoline motor, and there are also two
life-rafts.

Miss Bodin who was accompanied by
her brother, Mr. H. Bodin, was received

on behalf of Canadian Vickers, Limited,
by Mr. A. R. Gillham, the managing
director, and Mr. P. L. Miller, the gen-
eral manager.

Agency Wanted.—E. C. Beuthin, Com-
missioner Street, Johannesburg, writing
to CANADIAN MACHINERY, says: I

shall be glad if you can put me in touch
with any Canadian manufacturers of mild
steel plates, bar iron and steel, tool steel,

soring steel, or belting, either leather or
Balata, who require representation in

South Africa, or who are desirous of

opening a branch in this country. Mr. E.

H. Barton, the buy^r of the Rand Mines,
Ltd., will give any references that may
be required as to my ability and knowl-
edge of the work. Any other informa-
tion desired I shall be pleased to give

direct."
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Manufacturing Accurate Screw Products
Herein Is Described Portion of Plant of the John Morrow Screw
and Nut Co., Ltd., Levoted to the Manufacture of Screw Products.

Examples of Work, and Interesting Fixtures Are Shown.

—By J. H. Moore . ,.

A WELL lighted factory, interesting
work amid pleasant surroundings,
together with adequate wages, all

make up for contented workmen. This
combination of conditions is not found
as easily as. one would imagine, but
every one of the already named requi-

sites are present and self-evident in all

plants under the control of "The John
Morrow Screw & Nut Co., Ltd., Inger-
soll, Canada."
The factories are divided into three

sections; the screw department, the drill

department, and the nut department.
Each section carries a factory number
and for the purpose of this article we
will take up the screw producing sec-

tion first, this portion being known as

Plant No. 1.

The first important point that im-
presses one or. going through the plant is

the construction and adequate light

-rovided. Every corner of the various

floors receives gDod natural light and the

question of proper arrangement of arti-

ficial lighting has also been carefully at-

tended to.

Another feature clearly noticed is the

well-laid-out lines of machinery. No
h.iphazard methods have been adopted,
for each machine has been place! ac-

cording to a well-thought-out plan. Suf-

ficient aisle space has been allowed in

every case, so that there is no con^'fes-

tion of material around the machines.

To prove our contention and illustrate

how carefully the subject of machine
layout has been considered let us refer

to Fig. 1. This view shows a portion of

the ground floor, where the cross drill-

ing, tapping, head finishing, etc., etc., is

performed. Girls operate the ihajority

of these machines, and the well-laid-out

machinery and the wide aisle space, etc.,

need no further comment, as all these

details can be noted from the photo-

graph.

It can he ea=ilv understood that a

plant of this nature requires a consider-

able number of jigs, fixtures, form
tools, and so on. This class of work is

accomplished in the tool room and Fig. 2

illustrates a small portion of this room.
Expert mechanics and first-class equip-

ment ensure the very best of fixtures,

etc., coming from the department.
Any attempt to mention the variety

of work handled by this concern would
be futile, so we will content ourselves

by repeating what they replied to our
f;uerj, "How many types of sci'ews, etc.,

do you manufacture?" If it's a screw,

a pin, a nut, or in fact if it's a job for

the automatic or turret lathe, we can
manuf -jcture it. We are ready to man-
ufacture all classes of milled screws,

and special milled work from iron, steel,

or brass."

This covers quite a large field, but of

course, as can be readily be understood,

they carry their standard lines of But-
ton He.'td, Hexagon Head, Square Head,

FIG. 1—SHOWING A PORTION OF. THE GROUND FLOOR. FIG. 2- A SMALL SECTION OF THE TOOL ROOM.
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FIG. S—ILLUSTEATING ONE OF THE MANY LINES OF AUTOMATIC
MACHINES.

Round Head, and Flat Head cap screws.

Collar screws, coupling bolts, hollow
set-screws, ordinary set-screws, studs,

taper pin, thumb screws, etc., etc.

Screw work is generally accomplish-

ed on automatic, or semi-automatic

lathes. Fig. 3 gives a good idea of the

appearance of a small portion of one

of these lines of machine tools. Note
the accurate layout, also the quarter

twist belt drive. Every variety of screw

conceivable is made on these machines
and one operator usually attends to a

battery of machines.

Some Examples of Work

Fig. 4 illustrates an example of cap

screw work on a single spindle machine.

By closely looking at this picture, the

finished product can be noticed, heaped

up on the cross slide.

At Fig. 5 we show a Radical Multi-

Spindle automatic making 9-16 in. S.A.E.

plain nuts. Briefly the tooling op-

erates as follows: The first station

is that of centering. Next comes drill-

ing part way. Thirdly, the hole is drill-

ed the remaining distance. Now comes

the chamfering and part way cut off,

Last of course comes the final cut off,

and setting of stock to new position. In

this machine the work heads revolve

and not the tooling. The production

from the machine is in the neighbor-

hood of 2,300 to 2,500 nuts per t^n hours.

The example shown at Fig. 6 is that

of manufacturing S.A.E. castle nuts on

a B. and S. automatic. The operations

consist of centering, drilling, forming and

cutting off. ^^'hile the cut-off tool is at

work, the arm A goes down, and by

means of a little jaw, picks the nut away
from the bar stock as soon as it is cut

off. This arm now rises, and places the

nut in the castellating attachment. This

attachment is opeiated from the wheel

B partially shown in the photo. By
means of an indexing cam plate, together

with a small cutter, the six castellations

are made in the nut, and it drops a fin-

ished product with the exception of in-

spection.

Fig. 7 shows a S-spindle automatic of

the plant's own make. They have quite a

number of these machines in use, and it

might be well to add at this point that

they often make their own machinery
when advisable. The work being per-

formed in this picture is the producing
of hanger set screws. These screws

have 4 in. of thread, and are ?'; in. in

diameter. The operations are obvious,

namely, turning, forming head, and
threading. Two dies are used for

threading in order to ensure a perfect

thread.

The next view, shown at Fig. 8, is

another exam.ple of set-screw work. In

this case the work is turned up part way
and necking tool operated from cross

slide. Next comes a combination tool

which turns the balance of the . screw,

also points the cup end shown. Third

comes the first threading die. Fourth
comes the second and final threading

Volume XXIII.

operation, while the fifth position feeds

out the stock.

Some Interesting Fixtures

It has always been the policy of this

firm to simplify as much as possible

their various fixtures. In place of using

huge gang fixtures, they prefer to use

single purpose fixtures. From experi-

ence gained they have proven this to be
the best method, as the set up is simpler,

the tooling is easily replaced, etc., or in

other words the benefits are numerous.
Take for example the castellating fix-

ture shown at Fig. 9. This is rigged up
on a small hand miller and is almost

ridiculous in its simplicity, yet wonder-

ful in results. The fixture consists of a

body A through which goes a spindle. On
the end of this spindle towards the cut-

ter is placed a jaw of similar shape to

the nut to be castellated. On the other

end of the spindle is placed an indexing

wheel B. This wheel has six slots cut

into its rim, 60 degrees apart. Directly

below the wheel is a pin or spring plun-

ger which indexes the wheel as it comes
around. This idea is obvious, so no fur-

ther explanation is given on this point.

Note the pin at C. This is what is

termed an ejector pin. On the nut being

completed, the operator brings his table

back until this pin hits a bracket (shown

on photo). This pin then ejects the nut

without the operator'^ hand going near

it. To make sure that the nut is kept in

position while being castellated, a small

spring steel finger holds it securely in

position. This finger cannot be seen on

the photo as it is between the milling

cutter and the nut.

Before installing this fixture the firm

under discussion tried numerous ways to

speed up production, and still get a

perfect product. Gang fixtures were

made and tried out, but the upkeep of

cutters, and the expert set-up necessary,

etc., were very objectionable features.

Since having tViis fixture in operation,

production has increased three times the

ff^rmer fi.aure. On the % in. size nut

FIG. 4—A SINGLE SPINDLE AUTOMATIC ON CAP SCREW WORK
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5,000 to 6,000 nuts can be castellated in

a 10-hour diy. High speed cutters are
used, and this production figure is an
enviaWe one indeed. It is impossible

fcr the operator to go wrong once the
machine has been set, for there is a

positive stop on the side of the table to

regulate the depth of cut.

Another feature of unusual note is

shown at Fig. 10. This could well be

called a centreless grinding machine.

As can be noticed it consists of an or-

dinary wet grinder rigged up for a spec-

ial purpose. Briefly it consists of a guide

block with three strips to hold the work
in position. Each of these guides are ad-

justable, so that any diameter within

the range of the jaws can be accommo-
dated. Piston pins, king pins, or in

.fact any ordinary pins without should-

ers can be ground on the fixture. Var-

ious sets of jaws are made, V* in. to %
in. capacity, V2 to '4 capacity, % to 1%
capacity, and so on. In the picture

shown we have removed the splash

guard in order to illustrate clearly the
construction of the fixture.

In operation the procedure is very
simple. Feed the work in at one end,

and the motion of the wheel carries the
work with a revolving motion to the

other end, when it falls out into a box
as shown. It is hardly necessary tc

enumerate the advantages of a fixture

cf this nature;, for it does away with
all centering operations. Over the form-
er method of grinding these pins, on the

regular type grinder, this fixture has

saved the firm considerable money, as

it is 500 per cent, faster.

The Oil Supply System

It might be well to touch on the sys-

tem adopted for supplying and reclaim-

ing oil. It can be easily understood'

that a firm of this size are large users

of oils, so it is imperative that a close

tab be kept on expenses of such nature,

and these held to a minimum.
Underneath the floor of the plant is

placed a 10,000-galIon tank of screw cutt-

ing oi:, and a 12,000-ga!lon tank of

fuel oil for the furnaces. A lar^e tank

for reclaimed oil is also placed on the

roof. The new oil from the lower tank

is drawn by Bowser pumps whenever
necessary, but if at all possible, re-

claimed oil is used.

This reclaimed oil is saved by the

separating process; and Fig. 11 illus-

trates one of these machines.

Not only is oil reclaimed m this room,

but the product, which often loses itself

in the cuttings. This is especially true

if the product is small. The method of

procedure is as follows: The cuttings

are brought in on trucks from the fac-

tory, and placed in riddles, which rest on

the three bars shown on the photo-

graph.

The workman now shakes the riddle

until the finer cuttings have dropped

i^ut, when he can readily see if any of

the product has been hidden in the

coarser cuttings. If so, he picks them

I
imsmsmmimm.^
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out, drops them down the chute shown
at the side of main bin, where they fall

into a tin pan underneath ready to be

washed.
The cuttings are next piled in the sep-

arator bucket, lowered into the machine
and the oil extracted. Usually two min-

utes completes this operation When
oil has been reclaimed it is put in a tank

and cleaned and purified before being

pumped up into the tank on the roof.

On each floor are placed Bowser pumps
in handy position to the machines, and
the operator can draw whatever quan-

tity he desires. This oil comes from the

upper tank by the natural law of gra-

vity, and the arrangement described re-

sults in quite a saving, as there is

practically no waste oil whatever.

Other Features of Interest

The method of storing the stocK"for

their various products is well worthy

of note. Special racks are used with

spaces of about 2 ft. square. Each sec-

tion is numbered and indexed as to size

and length of bar. Close tab is kept

of stock used, and stock on hand. In

this way they know exactly where they

stand, how much stock is used every

month, and how much new stock is re-

quired to replenish the rack.

When an order goes out to the factory

a card is filled out to that effect, and if

necessary the promised date of delivery

FIG. 11—ILLUSTRATING HOW THE OIL IS
RECLAIMKD FROM CTJTriNGS.

is marked on this card. With each order
to the shop, an envelope containing, a
sample of the piec? desired is sent out.

On the envelope is stated all particulars,

so that the machine operator and fore-
man thoroughly understand what is

wanted.

For carbonizing and case hardening,
this company have installed five fur-

naces of their own make. Fuel oil or
natural gas or oil is used and the supply
is drawn from the tank in the basement.
To facilitate handling the various

products, tote boxes are employed
throughout the entire plant. These
boxes are really the old style boxes used
for toting around shells so that here is a
peculiar case of a war-time article used
for a peace-time industry.

Double disc grinders are employed for

grinding the heads of cap screws, and
other similar work, and where necessary
oscillating grinders are adopted for spe-

cial grinding of tappets and cones.

A very handy system of loading the

cuttings on cars is employed at this

plant. After the oil has been separated

the dry cuttings are shovelled down a

chute alongside of separating machine.

This chute leads to the railway siding

and of course the material drops right

into the cars.

In addition to the regular departments
there is a plating room, where products

can be plated if necessary.

Storerooms are located at variou

points throughout the plant,^ with a view
to efficiency, and they have been so ar-

ranged that the desirable condition of

no lost motion has been obtained.

Another point worthy of mention is

yiG. »—A CASTELLATING FIXTURE USED ON A HAND MILLER. A NOVf.l, CENTEKl.KSS CKINDING MACHINE.
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the thought exercised in the planning
of the different equipment. On the
ground floor is placed the hand ma-
chines, turret lathes, finishing depart-
ment, and inspection room. The second
floor is devoted to single and multiple
spindle screw machines, while the third

floor is taken up by the tool room.

Inspection Department

A very important portion of the plant

is the- final inspection department. Of
•course, as can be understood, numerous
sub-inspections transpire throughout the

process of manufacture, but the final in-

.spection is both important and exacting.

In this room every screw is carefully

gone over and the product must be per-

fect before it receives the inspector's

approval. The concern spoken of pride

themselves on the quality of their

-goods, and they can well afford to, as

their system of inspection is very exact-

ing.

A clever card system is employed to

keep track of work passing through the

plant. A card is made out, and kept in
the office. On this card is marked the
crder No. and the customer's name, each
operation, description of piece, work-
man's number, kind of steel used, the
weight of same, the total cost, and the
number of pieces received and finished.

In this way tab is easily kept on any
loss of stock and the reason for the loss.

In concluding the article on the screw
manufacturing portion of this plant, let

us ask readers what may seem a pecu-
liar question: "Have you ever had the
pleasure of watching a college boat crew
rowing their college to victory on re-

gatta day?" If so you will have noticed
the harmony and willing spirit shown by
each member in the crew. The strokes
were even and definite, each stroke
counting in the final victory. Many a
race has been lost through an uneven
stroke.

From college boat races to a manu-
facturing plant seems 'ike a strange
jump, but the only parallel that ap-

peared suitable to conditions existing in

the plant we refer to, was the college

crew. Just the same as they pull to-

gether, every employee in this organiza-

tion pulls together. A very new and
novel bonus system is in force through-

out these plants, and the workers bene-

fit favorably when the production reach-

es the maximum point. A certain pro-

duction figure is decided upon, and all

over that mark is divided in a very

fair manner to all employees; but not

to the executive staff. "The writer of the

article personally heard such remarks ae

"Hey, Jack, speed up, will you, remember
it's near the end of the month." "Say,

there, get a hustle on, will you, you're

holding the next operation behind."

There were quite a few remarks over-

heard, but why repeat them. These two
give a fair idea of the go-ahead spirit

existing, so that all we can add is, that

this same spirit exists in all the plants

under the Morrow management.

In our next article we propose taking

you through the drill-making section,

which is especially interesting.

How Should We Lubricate Ball Bearings?
Conclusion of an Article on This Subject Presented in Previous
Issue. Various Tests Are Described, and the Make-up of Lubri-

cating Greases for Ball Bearing Use Is Given.

I

EMULSION Test.—This test gives a
very definite indication of the

presence of sulpho compounds
in an oil (sulphuric or suphonic).

There are several methods for car-

rying out this test, but for routine
work the following method for motor oil

specified by the War Department in

Specification No. 3502 issued April 24,
191R, should be followed:

One ounce of the oil shall be placed in

a standaid four-ounce bcttle with one
ounce of distilled water. The mixture
shall be heated to a temperature of 180

deg. Fahr. and then shaken vigorously

for five minutes. After standing for

one hour the oil must be clear and of the

sanie olor as before the test. All of the

water must have settled and appears

only slightly cloudy.

This method is simple and gives valu-

able indications as to degree of refine-

ment of the oil. Highly refined oil shows
a thir v'hite line of demarcation between
the oil aim dear water below, thus in-

dicating the absence of sulphuric acid

compou:id.«. Impure- oil mixe.-. per-

manently with water, appearing often as

a curdled mass floating on milky water.

The cuidleff portion contains what is fre-

quently called a sulphuric acid soap, and
the extent tc which it is present is an

indication of the quantity C'f the "sulpho"

compounds left in the oil, due to im-

proper rofirement. Oils containing ap-

preciable amounts of these sulpho com-

pounds ore unsuitable for ball bearings.

Heat Test —This test is conducted by
heating a small portion of the oil in a

flask or beaker up ti the flash point and

holding it at this temperature for fif-

By H. R. TROTTER

teen minutes. A comparison is made be-

tween the heater and unhcated oil.

Highly refined oil darkens slightly but
does not deposit sediment on standing
twenty-four hours. Oils that contain

sulphuric acid compounds turn black and
deposit carfaon-like substances. Such
oils are not suitable for ball bearings.

Inflammability Test.—A flash point of

300 deg. Fahr. (open cup) is the lowest

limit considered safe for ordinary work,

and, on installation subject to high tem-
peratures, oils having a flash point ab5ve
100 dec. I^abr. should be used. The fire

hazard is the factor to be considered in

specifyin!?: the flash and fire tests.

Cold Test.—For installations running

at low temperatures asphaitic-base or

low-pour-tpst oils are recommended a?

this type of oil shows pour test of 5 deg.

Fahr. or below, while the paraffin-base

oils do not ordinarily run below 30 or

3i^ deg. Fahr.
Lubricating Greases for Ball Bearings

Most of the higli-grade mineral oils

conform quite closely to the above speci-

fications. In connection with lubricating

greases, however, the problem is more

difl'icult. Many of the greases now on

the market are entirely satisfactory for

general purposes, but lack certain char-

acteristics which experience shows to be

highly important for successful ball-

bearing lubrication. Tables 1, 2 and 3

show tlie variations to be found in a

number of lubricants on the market, and

it includes a sufficient number of an-

alyses to show characteristic variations
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TABLE 3_SODA-SOAP GREASE.S
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in the different types of greases avail-

able.

A larfre number of greases contain

lime soap as thickeners, a few are of the

soda-soap type, while others are a com-
bination of both. The lime greases are

valuable in that they can be used with-

out harmful results where moisture is

present. Their consistency, however, is

more easily changed by heat than
greases of the soda type.

Using the tests previously mentioned
as a basis, we can very easily arrive at

a suitable specification which will insure
the production of lubricants suitable for

ball bearings without putting any undue
b'lrden on the lubricant manufacturer.
The following specifications are accord-
inglj' suggested:

Free acid (calc. or oleic acid), maxi-
Rium, 0.10 per cent.

I''ree alkali (calc. as sodium hydroxide)
maxii.ium, 0.10 per cent.

Free lime (calc. as calcium oxide),

maximum, 0.5 per cent.

Neutral saponifiable oil, maximum,
1.0 per cent.

Viscosity of mineral oil (minimum 200
sec, Saybolt Universal, 100 deg. Fahr.).

Abrasive particles (sand, etc.), absent.
The determination of acidity in a

grease containing lime soap require
special treatment and the following
modification of Marcusson's method is

strongly recommended:
Ten grams of the grease are carefully

weighed into an extraction flask and dis-

solved in ''S dePT. gasoline by shaking cold
(it is well to dissolve cold, as bv heating
or bo'ling some of the free lime may
combine with the free acid). Allow the
8oar> to settle and pour clear gasoline
8olu''--'n on medium larg-er filter without
stirring the soap; treat the insoluble

soap, lime, etc., again with gasoline;

thoroughly shake and allow to settle

clear; pour on filter paper and
when filtered wash soapy residue

into filter paper and wash several

times with gasoline until all soluble is

washed out. Filtrate and washings are

caught in an Erlenmeyer flask of suffi-

cient capacity; the gasoline solution is

slowly distilled off on electric hot plate,

being careful not to carry down too far

so as to break up the oils. The residue

is washed into a stoppered bottle with a

small amount of gasoline and 50 cc. of

50 per cent, neutral alcohol added and
titrated with standard N/100 sodium
hydroxide solution, shaking the mixture
thoroughly after each drop of solution is

added, using phenol phthalein as an in-

dicator. By this method, the acid con-

tent can be determined within 0.02 per

cent., calculated as oleic acid.

Ball bearing manufacturers are quite

agreed that the limit of free acid in a
grease should not exceed 0.10 per cent,

calculated as oleic acid, and from the

foregoing tables it is evident that there
--" plenty of greases available which
meet this requirement.

It is essential that the grease be com-
paratively free from unsaponified fatty

oil, or, as expressed in the analyses,
^

"neutral saponified oil." This specifi-

c.^.tion is imposed because the unsaponi-
fied fatty oil has a tendency to become
rancid or develop an acidity with age in

service, particularly when operating at

high temperatures. We have establish-

ed a limit of 1.0 per cent., and the above
tables .shows that this car. be met in

most of the compounds which are suit-

able in other respects.

One feature of grease lubrication

wh'ch cannot be too highly emphasiized

is the importance of using a high-grade

mineral oil conforming to the tests for

purity as previously outlined. A grease

may be perfect in every other respect,

yet if a poor grade of mineral oil is used

the life of ti-.e bearing will be shortened.

Some manufacturers take advantage

of the fact that a grease made with kero-

sene lool^s much the same as one con-

taining h'gh-grade oil and cheapen their

product by using inferior light oils. It

is desirable that a highly-refined oil

showing about 200 sec. viscosity Say-

bolt Universal at 100 deg. Fahr. be used

in the ordinary grease formula

In view of the high polish necessary

on ball bearings, the elimination of abra-

sives Fuch as sand particles, etc., is

manifestly important.

At the pre.sent time there is no gen-

erally accepted mefhod for determining

the consistency or melting point of a

grease. Grease manufacturers have

adapted systems of nomenclature pecu-

liar to their product, but not directly

comparable to any other manufacturer's

product. In the absence of a standard

test, the adoption of the method for de-

termining the melting point described by

Gillett is urged. (See "Journal Indus-

trial and Engineering Chemistry," 1909,

page 351.)

This method makes use of an open

capillary tube 4 mm. inside diameter and

about 8 cm. long, graduated at 1 cm. and

5 cm. from one end. The tube is stuck

into the grease, and, if necessary, suc-

tion is used at the same tim.e to draw up

a plug of grease 1 cm. into the tube.

The tube is then attached with a rubber

band to a thermometer so that the grease

plug is beside the bulb. The thermo-

meter and tube are immersed in a beaker

of water so that the bottom of the tube

is 5 cm. below the surface of the water,

and the water is heated at a rate of 3

to 4 deg. per min. When the melting

point is reached, the plug, which is under

a pressure of 5 cm. of water, slides up-

ward in the tube.

By itself this test means very littfle,

but when made in conjunction with a

complete analysis of a grease it enables

one to check up the uniformity of the

manufacturer's product on various lots

of the ?anie grade and gives some idea

of the temperature under which the

grease will operate. The melting point

as determined above is dependent upon
the nature ard amount of soap, oil, and
water in the grease as well as the nro-

cesses used in combining the various

Constituents of the grease.

It is also desirable to keep the free-

lime content of the grease down to a

minimum as any excess detracts from
the liibricatirg qualities of the p-rease.

E;cper''>7ice indicates that 0.5 per cent,

is a desirable limit. In some of the

grease« that the author has examined,

small lumps of free lime were discovered

to be distributed throutrhout the grease.

The hiehest-erade ball-bearing greases

are put through a milling process after

compounding. This treatment insures

very intimate mixing of all constituents

and pulverizes any chance impurity to an
impalpable powder. It is stronglv re-
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commended that all greases for ball

bearings be so treated.

Graphite as a Lubricant

Graphite, despite its unctuous quali-
ties, cannot be regarded as a true lubri-

cant. It can, however, be used with suc-
cess in plain bearings as it fills in the
interstices in the bearing surfaces and
allows the true lubricant to operate ef-

ficiently. .A. modern well-made ball bear-
ing with mirroi-iike finish has, however,
practically no interstices in the balls and
raceways. A perfectly finished ball

shows no scrjitches when magnified 100
diameters, and, furthermore, were; there
irregularities present graphite would not
eliminate them as there is considerable
ili.'l'erenoe between the sliding action of
a plain-bearing and the rolling action of
a ball bearing.

Graphite, moreover, has a tendency to
pack in the ball retainers and raceways,
and a bearing which has been lubricated
•with graphite grease generally has a
distinct wavy appearance in the ball

paths. A recent brief test of a grease
containing graphite revealed the fact
that while the graphite did not pack in

the raceways, and the wavy ball paths
were absent, the complete raceway pre-
sented a burnished appearance quite dif-

ferent from that obtained by the use of
ordinary greases. The graphite packed
hard in the ball retainer and could not
be removed by dipping in gasoline.

The use of graphite in ball bearings
cannot, therefore, be regarded as bene-
ficial, and its application is purely a
question of economics. Its use in ball-

bearing automobile transmissions and
rear axles is advisable only if the in-

creased eiTiciency and life of the gears
offset anv possible harmful effect on the
bearings.

Analysis of Lime-Soap Greases

The procedure for analyzing lime
grease' is not a simple one and the fol-

lowing suggested form may prove of in-

terest. The ordinary constituents of a
lime grease are:

(a) Mineral oil ^

(bj Saponifiable oil

(c) Free lime

(d) Free fatty acid

(e; Moisture
(f^ Soap.

Determination of Total Fatty Matter.

—Weigh 10 grams of the grease into a
2.5fl-cc. extraction flask, add 50 cc. water
and 5 cc. ol hydrochloric acid. Boil on
hot plate for one hour or until the soap
is completely broken upl Make sulphuric

ether extraction, leaving:

(a) Mineral oil
) Second

Neutral sanonmable oil^

( Original state.

stage
(b) Neutral saponifiable ollV

(d) Fatty acid* j

Determination of Total Acidity.—.A.dd

.50cc of neutral alcohol, heat nnder re-

flex condenser for fifteen minutes to dis-

solve fatty acids and titrate with stand-

ard alkali using phenolphthalein as indi-

cated. The standard alkali used in l!he

titration is calculated to oleic acid which
gives a total of fatty acids combined as

soap and free fatty acids existing in the
c'rease, leaving:

I, (a) Mineral oil i lird

£{\) Neutral saponifiable oil.) stage.

L>etermination of Neutral Saponifiable
Oil.—To the contents of the flask from
tiie aoove determination, add 25 cc. of
standard alcoholic caustic potash solu-

tion and boil under reflex condenser for

two hours. Titrate the excess of caustic

potash with standard hydrochloric acid

and calculate the number of milligrams
of caustic potash used up by the neutral

saponifiable oil. The neutral saponifi-

able oil is then calculated from the

saponification number, leaving

(a) Mineral oil
I-
Fourth stage.

Determination of Mineral Oil.—Add
IC cc. of standard alcoholic caustic po-
tash solution to the contents of the flask

used in the previous determination and
boil under reflex condenser for one-half

hour. Cool and make petrolic ether ex-

traction. Ether extract contains the

mineral oil.

Determination of Ash Content. —
Weigh 10 grams of grease in a platinum
dish. Bum to ash over gas burner.

Residue may contain lime, lead, sodium,

sand, potassium, silicates, iron, alifm-

inum, mica, tac, or mineral filler. Weigh
residue and add hydrochloric acid. Heat
and filter. Residue contains sand, sili-

cates, mica, talc, etc. The filtrate con-

tains iron, aluminum, calcium, sodhim
potassium, etc., and should be made al-

kaline with ammonia, then boiled and
filtered. Residue is iron and aluminum.
Filtrate contains calcium, sodium, and
potassium. Add excess of ammonium
oxalate to filtrate, and filter. Residue

contains lime in form of calcium oxalate,

filtrate contfilnp sodium and notassium.

While the bases used in the soap may
be determined by the usual chemical

methods Us indicated above, micro-

chemical methods are quicker and more
delicate for qualitative tests and in some
instances the latter method represents

the only practical means of determining
very small amount of the bases used.

Chamot in his book on Elementary
Chemical Microscopy gives a complete
and detailed account of the methods to

be used in microscopic analysis.

It might be of interest in this connec-

tion to examine the microphotographs of

various greases, and for that purpose
Fig. 10 is given in which A shows the

c'/ystals of calcium sulphate obtained

from a lime-soap grease; B crystals ob-

tained from a soda-soap grease; C
crystals obtained from a lead-soap

grease, and D crystals obtained from a
potash-soap grease.

In conclusion, the author would like

to point out the need for further investi-

gsitions to obtain data so that lubricat-

ing-grease specifications may be stand-

ardized. The lubrication problem is es-

sentially a chemical problem and we
should welcome the assistance of the
chemical societies in this matter.

For the purpose of clearing away the

debris in the headings of a tunnel being
constructed in California, steam navvies'

worked by compressed air are being used.

The tunnel, 3% miles long, is for a hy-
dro-electric scheme, has a section 17ft.

by 17ft., and is driven largely in solid

granite. The shovels have dippers of

21 cubic feet capacity on 13ft. booms,
and, on the average, clear away the 150
cubic yards of rock brought down at each
blast in eight hours.

f^,'i

B

^

*'y • -^

D

FIG. lO^MICROPHOTOGRAPHS OF VARIOUS TYPES OF GREASES.



524 Volume XXIII.

Locomotives for Use in Norway and China
This Data Will Be of Particular Interest to Our Railroad Readers,
Who Will More Than Likely Compare the Specifications of These

Engines With Those of American Practice.

DURING the past year, says "En-
gint-er," the Baldwin Locomotive
Works of Philadelphia, Pa., U.&A.,

has continued to construct a large num-
This locomotive trade, which was

tives for export. This trade, which was
well on the road to development before

the war, received a considerable impetus
during the general dislocation, when
America was one of the most important
suppliers in meeting the requirements of

the Allies for this class of product. Since

then the trade has continued at a brisk

level, and during 1919 the Baldwin Works
turned out for foreign buyers both en-

gines built in accordance with their own
practice and also to the specifications

and designs of the purchasers.

In Figs. 1 and 2 are illustrated two
such locomotives recently completed.

The first is a 4-6-0 type superheater loco-

motive for the Norwegian Trunk Rail-

way, while the second (Fig. 2) is a 4-6-2

locomotive for the Peking-Mukden Rail-

way, China. The former locomotive fol-

lows in a general way American prac-

tice, wliile the latter follows European
practice to a greater degree.

The Norwegian engine is one of two
built for passenger service. The average
weight on each driving axle is 16 tons,

and the tractive force exerted, calcu-

lated on 85 per cent, boiler pressure, is

26,300 lb. The ratio of adhesion is ap-

proximately 4. The boiler pressure is

170 lb. per square inch, and the cylinders

are 22.05 in. by 23.62 in. stroke. The
boiler has a comparatively short barrel,

the length of the tubes being 12 ft. 6 in.

The frames are of the bar type, of cast

steel, and the fire-box is placed above
them, and between the driving and trail-

ing wheels. This gives a box rather

wider than is possible in European prac-

tice, but a good deal narrower than mo-
dem American practice. The grate, how-
ever, is 26.4 sq. ft., which is ample for

a boiler of this size. The tubes and fire-

box are of steel. The crown sheet is

arched and radial-stayed. The coupled
wheels are equalized. Driving and crank-
pins have been heat treated. The pis-

tons are of cast steel. The weight of
the reciprocating and revolving parts
has been reduced as far as possiblej The
valve motion is of the Walschaert type,

controlled by screw gear. The equip-
ment of these locomotives include the
vacuum brake, with auxiliary hand brake,

speed recorder, mechanical lubricators,

etc. The cab is arranged so that it can
be entirely closed in, and will be seen
to afford the men good protection. The
tender is six-wheeled, with one pair of

wheels in horn-blocks and the other two
in a diamond-frame bogie. The follow-
ing are some of the leading particulars
of these engines:

Engine—
f'augp 4 ft. 8% In.
Cylinders 22.051n.x2Sj6-21n.
Valves !>V2 in. (piston)
Wheels, driving fB in.
Wheels, bogie .SS.9 in.
Boiler harrel, diameter (12 in.

Fire-box, length 90 in.
Fire-box, width 42i4 in.

Fire-bo.\, thickness
Side sheet % in.

Back sheet .5-16 In.

Crown sheet % In.

Tube sheet % in.

Water space, front 4 in.
Water space, sides and back 3 in.

Tubes VA in. and 5 In.

Tubes, 1% In., number .... 140
Tubes, 5 in., number 24
Tubes, length 12 ft. 6 In.

Heating surface, fire-box. 141 sq. ft.

Heating surface, tubes . .

.

1.279 sq. ft.

Heating surface, total 1,420 sq. ft.

Superheating surface .... S4.'! sq. ft.

(irate area 2('.4 sq. rr.

Working pressure ITO lb. per sq. in.

WheoVbase, driving 12 ft. 6 in.

Wheelbase, engine 24 ft. 9 in.

Weight on coupled wheels. 47. S tons
Weight on bogle 9.7 tons
Total engine weight 57.5 tons

Tender— 1

Tank capacity S 4!50 IT.R. gals.

Fuel capacity 3.5 metric tons

y.nqine and tender

^'beelbase. total 45 ft. 2 in.

Weight, total TO tons

The 4-6-2 engine for China (Fig. 2)

is a fairly large one, and is designed to

inaugurate a new passenger service of

heavy trains on fast schedule. This en-

gine devel.ops a tractive force of 26,800

lbs. (at 85 per cent, boiler pressure),

and, as the weight of the driving wheels
is 43.15 tons, the adhesive weight is fully

utilized. The frames are of the plate

type. The fire-box is of steel. A super-
heater of 24 elements is provided. The
fire-door is operated by compressed air.

The valve gear is of the Walschaert
type, with screw reversing gear. The
pistons are of cast steel. The coupled
wheels are equalized. Further parti-

culars are given tabulated below. The
tenders for these locomotives have been
built in the shops of the railway com-
pany, from material furnished by the
Baldwin Locomotive Works:

Engine—
Gauge 4 ft. 8V4 In.
Cylinders 20 In. x 26 In.
Valves 11 in. (piston)
Wheels, driving 66 In.
Wheels, bogie 37% in.
Wheels, trailing 43 in.
Boiler barrel, diameter ... 68 In.
Fire-box, length !'n li-lfl in.
Fire-box. width fif,],^ jn.
Water space, front 4 in.
Water space, side and back .•^i/, in.
Tubes 2 In. and 5% In.
Tuhes, 2 In., number 172
Tubes, 5% In., number... 24
Tubes, length . . .

.

19 ft.

Heating surface, flre-box.. 146 sq. ft.

Heating •-urfacc - . 2,.343 sq. ft.

Heating surface, total .... " -"W sq. ft.

Superheating surface 559 sq. ft.

Orate area ^14 sq. ft.

Working pressure 200 lb. per sq. in.

Wheelbase, driving U ft. S In.

Wheelbase. 31 ft. 9 In.

Weight on coupled wheels. 43.15 tons.
Weight, bogle 19 tons
Weight, trailing wheels .. 14.5 tons
Total engine weight 7(>.6o tons

Tender—
Tank capacity 6,000 U.S. gals.
Fuel capacity 8M1 tons

Engine and tender—
Wheelbase total 50 ft. 9 in.

Weight, total 12S.12 tons

KIG. 1 1-6-0 TYPE SUPERHEATER LOCOMOTIVE FOK THE NOWEtilAN TRUNK RAILWAY.
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FIG. 2—4-6-2 TYPE LOCOMOTIVE FOR THE PEiKINGjMUKDEN RAILWAY. CHINA.

How Many Sizes of Shafting Should We Have?

IN ANSWER to the above query, the

American Society of Mechanical
Engineers recommend that fourteen

sizes of transmission shafting be used.

The committee of this society devoted to

War Industries Readjustment, state that

an immense amount of steel is contin-

uously tied up in manufacturers' and
dealers' stocks of shafting and that a
corresponding amount of cast iron is also

held in stock in the form of hangers,
bearings, couplings, collars, bushings,
pulleys, etc. At the suggestion of the

chairman of the committee on War In-

dustries Readjustment, a committee was
formed to investigate the subject of the

standardization of shafting sizes. The
personnel of the committee is as follows:

Cloyd M. Chapman, chairman; George N.
Van Derhoef, Hunter Morrison, Louis W.
Williams, and Russell E. Nelles.

This committee was confronted with

two distinct but closely related prob-

lems, namely, standardization of the di-

ameters of shafting used for transmis-

sion of power, such as lineshafts, coun-

tershafts, etc., and the standardization of

the diameters of shafting used by
machinery manufacturers in making up
their product. The first of these prob-

lems seemed to be the simpler of the

two. While a large number of sizes of

transmission shafting are now listed

and stocked, it was believed that com-
paratively few of these are in extensive

general use. Accordingly, a letter was
sent to thirty-six of the largest manu-
facturers and dealers in transmission

shafting asking for statistics on the

consumption of each size of shafting

handled by them. About twenty of the

largest concerns in the industry fur-

nished complete statements of their

sales over periods of time chosen by
themselves. These data were reduced

by the committee to a uniform -basis of

percentages. The amount of each size

sold was expressed as a percentage of

the total sales, both on a weight basis

and on a lineal-foot basis. From these

data, plotted in the form of a diagram,

it was evident which of the sizes were
popular and generally used and which
were more rarely called for. A tentative

list of twelve sizes was prepared from
this diagram and sent to forty-six other

dealers in transmission shafting and
shafting supplies, from whom twenty re-

plies were received.

In the letters to these firms, the com-
mittee expressed the opinion that the

custom of using shafting 1 16 inch under

the unit sizes is so firmly and so nearly

universally established in this country,

tliat it would be unwise to attempt to

adopt sizes in even inches and fractions

as standard. It was pointed out, also,

that certain sizes stand out pre-eminent-

ly as "popular sizes" and that others are

sold in relatively small quantities. It

therefore seemed feasible to reduce the

number of sizes now listed by the trade

from fifty or sixty down to twelve or

fifteen.

The response to these letters was
practically unanimous in opinion. The
transmission shafting users and dealers

approved the plan of standardization,

aid the sizes ;niggesled wer.: generally

sfproved except that th'.- diameter.^

1 11/16 inches and 2 3/16 inches were

in many cases requested to be included.

After due considc'.atior. the committee

decided to include these two sizes in the

criginal list, making the fourteen sizes

now adopted as standard.

Shafting Sizes Used in Machine Design

The second problem was a more intri-

cate one. The number of sizes now
produced by the rolling mills for use in

machinery is very large. Almost every

sixty-fourth of e'-ery inch up to three

inches is drawn. If a reasonable number
of these sizes could be eliminated or

classed as "specials" and a comparatively
few sizes selected as standard or stock

sizes, a great saving would be effected.

In order to get the opinion of leading

consumers of shafting for machinery
purposes, the committee decided to lay

the plan before 225 large consumers of

this material. It was explained that it

was not intended that the adoption of

certain sizes as standard should make it

impossible to secure any other size re-

quired on special order.

In the case of machinery shafting the

users were equally unanimous in their

approval of the plan to .standardize

sizes, bjjt recommendations as to size

intervals varied greatly. However, these

recommendations, in so far as they were
definite and specific enough, were tabu-

lated and a diagram constructed showing
the relative popularity of the various

size increments for each inch of

diameter.

With these data accumulated and
sifted down to usable form, the commit-

tee felt that it was in a position to pre-

sent its information and preliminary de-

ductions to representatives of other in-

terested organizations. Accordingly, in-

vitations were issued to twelve societies

and associations requesting them to con-

sider the proposed lists of standard

sizes and to appoint representatives to

confer with the committee before its re-

port was finally formulated. The seven

organizations listed below responded,

and the standard sizes which follow

have the unanimous approval of these

representatives and, as far as can be

learned, of their associations: American
Hardware Manufacturers' Association

;

American Railway Engineering Associa-

tion; American Supply & Machinery
Manufacturers' Association ; National

Association of Manufacturers of TJ. S. A.,

National Association of Purchasing

Continued on page 530
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Interesting Tool Set-Ups for Turning of Pistons
-By J. H. Moore

IN the production of any kind there

are always different methods of ac-

complishing results. Some swear

by some series of operation, while

others might be inclined to pooh-pooh

the very method adopted and approved

by the first enthusiast.

It is this striving after maximum pro-

duction that is responsible for "the mod-

em machine tools that are on the mar-

ket to-day, and one might add that this

struggle after production has been in

reality a blessing in disguise, for it has

brought out tool equipment of such in-

genious construction as to be almost un-

believable.

One field that has benefited consid-

erably is that of concerns turning out

pistons of any nature. In the old days

the method of producing pistons was to

laboriously tura up the product by means
of a single tool on an ordinary lathe,

Sometimes the lathe was none too good,

with the result that the piston was al-

most round. The fitting of such pistons

created splendid amusement (?) for the

erecting department. Conditions, how-
ever, have changed since those days when
anything was good enough, and to-day

the demand is not only for speed, but for

accuracy.

Believing that readers would be inter-

ested in the description of a rapid meth-
od of producting pistons, we have secur-

ed data on one of the systems used by the

Jones & Lamson Machine Co., on their

Fay automatic lathe. If not familiar

with this style machine, a glance at Fig
1 will give a good idea of its general

construction.

The Actual Operations

The main feature in the description to

follow is the simplicity of the tooling,

the small number of operations, and the
performing of the operations automa-
tically wherever possible, thus allowing
the use of unskilled labor.

The casting on coming from the foun-
dry is set over a centering mandrel in a
sensitive drill press and centre drilled

true with the rough core, drill being
guided by a bushing. The skirt, or open
end of piston, is not finished at this

time, as it will only have to be done over
again after roughing out, owing to the
distortion in "seasoning." It is held sue-
carefully for rough turning, true with
the core without holding by the skirt.

The piston should be provided with a
large boss as shown, so that a deep,
heavy centre can be used. It is a good
plan to take heavy cuts and several of
them at once, and a small centre hole
is not sufficient for such a procedure.
The next operation is to mount on
expanding and centering air operated
mandrel lathe as shown at Fig. 2. The
outer end is held in place by air operated

tailstock, as shown in photograph at

Fig. 1.

In Fig. 2 the three plungers A centre
the open end of piston with the core,

while the closed end is centered by the

dead centre B, drilled true in the first

operation. The inner end of the core

stops against plug C, giving a uniform
thickness of wall to the piston head.

Driver D engages the wrist pin lugs and
gives a positive drive. The piston is thus
centered on the core, stronogly supported
and strongly driven by a fast operating

air mechanism. One air valve operates

both mandrel and tailstock.

The rear tool holder feeds in radially

and carries facing tool E, rough ring

grooving tools F and oil groove tool G.

Tool H faces the open end. The front

carries the three turning tools J which
feed in to depth on an angle as show;-,

by the arrow and divide ths rough train-

ing between them.

As many tools J are used as are needed
to complete the turning in the time it

takes tool E to face the end. In other

words the piston is completely roughed
out over its entire exterior surface in

the time it takes to face the end only.

The benefit of this arrangement is self-

apparent.

Third Operation

The wiist pin holes are now rough
drilled in a jig which centres on the

rough turned exterior, stops against

the rough faced end, and lines up by the

bosses on the inside. This operation

completes the removal of the bulk of the

material and of the scale.

The next, and fourth operation is that

of annealing, for this is the logical time

to anneal. With scale and material re-

moved, there is the best possible chance

to eliminate all strains and remove every

chance for future distortion. It is some-
what objectionable to remove the pistons

from the machine department to an out-

side heat-treating shop, but this may
not be necessary. A modern, continuous

feeding automatic furnace can be in-

stalled in the shop, right in the produc-
tion line. Suitable heat insulation and
forced ventilation will make this ar-

rangement comfortable even in hot

weather.

Now comes the proper time to fin-

ish face and bore the skirt or open end.

With strains removed and stock roughed
o.T there is no danger of further distor-

tion. This skirt finishing is done in an air

chuck as shown in Fig. 3. The back arm
moves in the direction shown by the ar-

row, so that tool A first rough bores, then

tool B finish faces. The rough facing

was done by tool H in Fig. 2. The front

cairiage carries only the finish

boring tool C, unless it is desired to

break or bevel the corner, in which case

a tool D shown in dotted lines is added
for the purpose. At the conclusion of the

cut the tools both front and back with-

draw, without scoring the work, to a
point which leaves plenty of room to

remove the work.

In this operation the work is held by
the outside diameter and stopped on the

face of the closed end. Since these sur-

faces were made true and of even dimen-
sions with the core in Fig. 2, the fin-

ished bore skirt will also be true and of

the proper dimensions with the core, and
may therefore be used from now on for

locating the piston. Being held with
the skirt projecting well beyond the jaws,
there is no distortion from the chucking.

FIG. 1— A VIEW OF MACHINE FROM THE TOP.
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Sixth Operation

Finish turning complete comes next.

The piston is now seated on a hardened

and ground plate on the spindle, and
held there by a floating centre in the

quick-acting tailstock. The centre has a

ball thrust, and is made floating to obvi-

ate the necessity for re-centerin;? true
with the skirt. This method has been
found to be as accurate as holding by
diaw-rod and loose wrist pin, it avoids
the loose piece, and is much more rapid
in operation. The drive is by equalizing
driver D, engaging the wrist pin lugs.

In this operation there are three tool

holders, as shown in Fig. 4. The front
and baqk holders are tooled about the
same as in Fig. 2. There is an addi-
tional grooving attachment carrying
tools for grooving the rings. This
attachment is strongly supported on the
tailstock casting and is operated by the
forward movement of the carriages.

In tlie grooving attachment, tools H
give a second roughing cut to the piston

grooves. In the rear holder tool A fin-

ish faces the end of the piston and tools

B finish the ring grooves. In the front
carriage tools C, three of them, finish

turn ready for final grinding. It will be
noticed that with this arrangement thie

ring grooves are given three cuts in all,

permitting great accuracy in the finished

surfaces. The complete finish turning,

grooving and facing operations are also

completed in the time it takes to face

down the end only. The ring grooves, as

will be noted, are finished on centres,

ciiminatiftg all end play of spirdle. This
of course goes to produce a perfect gas
seal, making it entirely unnecessary to
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FIG. 2 -FACING. ROUGH GROOVE, AND OIL GROOVING OPERATION.

go to the engine lathe for a final groov-
in"' operation.

The piston next has the wrist pin

holes finished and then goes to the drill

press for miscellaneous drilling of oil

holes, etc. The centre boss is next sawed
off in a hand mill, and finished off on a

disk grinder. Some firms remove it en-

tirely by disk grinding. It is now ready
for the fin;il grinding, which is done on a
face plate, holding by the draw-rod and a

loose wrist pin. This operation being
completed, the piston is ready for the'

rings to be fitted.
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FIG. 3—THE SKIRT FINISHING OPERATION.
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FIG. 4—THE FINISHING OPERATION.
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Friction and Spreading Forces in Rolling Mills
The Subject of Friction Losses Is One of Considerable Importance
and the Author, Who Is Director of the Bureau of Rolling
Mill Research, Is Well Fitted to Speak on This Question.

By W. B. SKINKLE

THE need of accurate knowledge of

the forces acting on rolls and the

friction losses on roll necks in dif-

ferent t>-pes of rolling mills has prompt-
ed the autiior to respond to the editor's

request for an article with a description

of a device soon to be tried out on the

experimental mills of the Bureau of

Rolling Mill Research at the Carnegie
Institute of Technology.
By means of this equipment it is ex-

pected that experimental data will be
secured which will give positive, accur-

ate knowledge, not only of the relative

values of the various lubricants and
bearing metals used on roll necks, also

of the spreading forces acting on the
rolls; from which the stresses in rolls

and housings may be calculated to a far

greater degree of accuracy than is at

present possible.

The device consists of two hydraulic
supporting cylinders marked Cylinder
No. 1 and Cylinder No. 2 in Figs.l and 2,

located in the bottom of the roll-housing
window and so arranged that they can
easily be removed and replaced by a
filler.

The carrier for the bottom roll rests

on the plungers of these cylinders in

such a manner that the forces acting on
the roll neck are recorded by the result-

ing hydrostatic pressure in these cylin-

ders.

In Fig. 1 is a diagram showing the ar-

rangement of these cylinders and their

relation to the rolls. A bloom is shown
between the upper and lower rolls with
the lower roll carrier and cylinders. The
full lines indicate the position of this

carrier under static conditions (condition

of rest). The conditions existing at the

neck of the lower roll are greatly exag-
gerated for the purpose of illustration.

The total spreading force F, due to

the bloom being pinched between the

rolls, will cause a heavy force P to be
applied: about as indicated in Figs. 1 and
2. Under static conditions this force

would be transmitted from the body to

the neck and would be applied to the

bearing as indicated by the arrow A in

Fig. 1; Such an application of forces

would cause one-half the load P on each
bearing to be carried by cylinder No. 1

and the other half by cylinder No. 2.

The proportion of the total force F
which is distributed to each neck of the
rolls will depend on the location of the
pass in the roll body and can readily be
figured by the well-known principles of
beam reactions.

Where rotation starts, and the bloom
is being rolled, the point of contact be-
tween roll neck and bearing changes to

some other point, the force P is then
applied to the bearing as indicated by
the dotted arrow B, and the lower roll

tnnerfbce o/
fol/ Hcu3ina

Roller S

carrier has a tendency to assume a posi-

tion indicated by the dotted lines, using

the roller C as a fulcrum point; the rol-

ler D lifting off its seat. The position in-

dicated by these dotted lines in Fig. 1

of course is greatly exaggerated for the

purpose of illustration. It is vitally im-

portant, however, that the bearing be

perfectly free to rotate as indicated, and
that no forces other than cylinders Nos.

1 and 2 be interposed to prevent this

rotating tendency. (In actual practice it

is expected that not more than 0.003 in.

or 0.004 in. of movement will be obtained

on these cylinders between no load and
their maximum carrying capacity of

250,000 lb. each).

When the contact point has moved
to a place where it slides back as rapidly

as it tends to climb, the angle of sliding

friction has been reached and a condi-

tion of equilibrium is again established.

These conditions are shown and analyzed
in Fig. 2. The pressures on the sup-
porting cylinders will no longer be equal-

ly distributed, as in the case of static

conditions, but will be much heavier on
cylinder No. 1 than on cylinder No. 2.

Analysis of Conditions,

In the analysis of these conditions the
following symbols will be used:
P=Total resultant force on the roll

necks in pounds.
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FIG. 1—AKRANGEMENT OF CYLINDERS AND THEIR RELATION
TO THE ROLLS.
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FIG. 2—DIAGRAM OF FORCES EXERTED DURING ROTATION.
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R=Radius of the roll neck in inches.

U^The angle whose tangent is the

coefficient of friction.

D=Distance from centre line of roll

housing to centre line of supporting

cylinder.

d=Distance from centre line of roll-

neck bearing to the point of contact be-

tween the neck and bearing.

N=iSome fraction of P greater than
'A.

M^Some fraction of P less than %.
If equilibrium in a "free body" is

maintained the following conditions must
be met:

1. The sum of all horizontal or verti-

cal forces acting on the body must be
equal to zero.

2. The sum of the moments of all for-

ces acting on the body taken about any
point must equal zero.

Fulfilling the first condition, as ap-
plied to the vertical forces on the lower
roll neck bearing, we have —P-)-N P-f-

M P = 0, whence N P + M P = P. Can-
celling tiie P's we have

N+M=l
This shows that for each increase for

over half the total load carried by cylin-

der No. 1 there is a corresponding de-

crease in the load carried by cylinder

No. 2 and that the sum of the pressures

on cylinders Nos. 1 and 2 must be equal

to the force P. This same fact can be
shown by taking moments about the

point X where the roll neck applies its

load to the bearing. In this case the
force P has no lever arm. Its moment
would therefore be zero, and it may be
neglected. Taking moments about x we
have

+N P (D—d)—M P (D-f-d)=0
which expands into

N P D—N P d—M P D—M P d=0. . . [1]

Taking moments about Y the centre of

the roll neck we have
—P d+N P D—M P D=0 [2]

The foregoing is true only if the hy-
draulic support cylinders are frictionless.

If these hydraulic cylinders were of the
ordinary hemp-packed plunger type the
results obtained would be almost useless
as the friction of the packing on the
plunger would be very large and the ex-
act amount of this friction would be
very difficult if not impossible to deter-

mine.
It will therefore be necessary to pro-

duce a frictionless hydraulic support cyl-

inder. This, the author believes, has
been practically obtained in the cylinder
shown in Fig. 3. While it is recognized
that no machine can be absolutely fric-

tionless, this cylinder so nearly ap-
proaches this ideal state that for all

practical purposes it may be considered
as frictionless.

The cylinder consists of an upper guide
cylinder A securely bolted to its base B
by sixteen %-in. bolts G. The base,

which is really the cylinder proper, has
a groove 9^ in. inside diameter cut into

it. The centre portion of the base is

then faced off to allow just a film of
fluid not over 1-16 in. in thickness to

act on a special stretched-steel diaphragm
C, which is securely held in place by the

friction between the parts A and B of the
cylinder and is made tight on its lower
side by a soft lead gasket. By this

means the fluid is completely confined

in the cylinder, the only escape being
through the orifice leading to the re-

cording pressure gage. The plunger D
does not come in contact with the fluid

in the cylinder but rests on the upper
side of the steel diaphragm C. These
contacting surfaces must be very flat

and true.

In order to avoid friction between the

plunger D and the side walls of the guide

cylinder A the plunger is turned V< in.

smaller in diameter than the guide cy-

linder on its upper parts, and 0.005 in.

smaller in diameter where it rests on the

diaphragm.
In order to prevent lost motion or the

plunger from tilting and shearing

the diaphragm, and further t^ pre-

vent the plunger from getting

"off centre" and having a rubbing

contact with the cylinder walls, two
rings of fifty-pix % in. diameter steel

balls each, marked F, are provided.

The inside diameter of the guide cylin-

der A is ground to as nearly a perfect

circle as possible and the grooves for the

balls are ground and polished to an ac-

. curate fit.

When the plunger moves downward
due to the application of a load these

steel balls tend to lift off their seats

and establish a rolling contact between
the plunger and cylinder walls.

The only friction on this cylinder is

the friction of these ball-bearings, the

internal friction of the steel in the dia-

pnragm and the friction of the fluid in

the pipes leadng to their recording gages.

These quantities are so small when com-
pared with the maximum load of 250,000

lb. which each cylinder is designed to

carry, that they may be neglected.

The displacement of fluid by the plung-

er when under load is equally small.

Marks' Mechanical Engineers' Hand-
book, page 251, gives the following in-

formation: "A pressure of 1 lb. per sq.

in. compresses liquids in volume as fol-
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FIG. 3~DETAILS OF FRICTIONLESS HYDRAULIC SUPPORT CYLINDER

FIG 4—DETAILS OF MILL SHOWING BOLT WITH BALL JOINT TO
PROVIDE FLEXIBLE CONNECTION BETWEEN THRUST PLATE

AND LOWER ROLL CARRIER.



530 CANADIAN MACHINERY Volume XllI

lows: Water 1 part in 300,000; mercury
1 part in about 4,700,000. For water in

an iron pipe this corresponds to a com-
pression of 2 in. per mile of length for

a pressure of 10 lb. per sq. in."

It will easily be seen that such a com-
pression of the fluid w:ll not disturb the

roll setting. The only other factors en-

tering into the plunger displacement are
the quantity of fluid necessary to move
the peedles of the recording gages and
the expansion of the short pipes leading

to these gages. Both of these factors

are so small that they may be neglected.

The idea of this frictionless d aphra^m
cylinder is not new, but has had several

stages in its development. It appears
to have been originally invented by Mr.
Emery, who first applied it to the well-

known testing machine bearing his name.
The general application of this invention
was delayed by the fact that Mr. Emery
measured the pressure in his hydraulic
supports by means of d complicated bal-

ancing and weighing mechanism. The
hydraulic support was made accessible

to general use by the research v/ork of
Dr. A. Martens at the German Govern-
ment materials-testing station, who mea-
sured the pressure in the hydraulic
support by means of Bourdon pressure
gages and who proved conclusively that
the combination of hydraulic support and
pressure gages forms the most accurate
and desirable means for measuring
without friction or lost motion, forces of
any magnitude and of any suddenness of
ppplication.

Prof. W. Trinks, head of the depart-
ment of mechanical engineering at the
Carnegie Institute of Technology, first

conceived the idea of applying cylinders
of this type to roll necks sometime early
in 1916, and njade drawings of a special
roll housing for this purpose.
When the author was placed in charge

of the organization of the Bureau of
Rolling Mill Research and of the designs
of the experimental mill he carried the
development one step further by design-
ing the present cylinders in such a man-
ner that they would fit in the window of
an ordinary roll or pinion housing, and
could easily be replaced by a fillej- cast-
ing in case experiments not requiring
their use v.ere to be made.

The first cylinder of this type is now
in the course of construction and will be
carefully tested and calibrated under a
600,000-lb. compression testing machine
before the final design is produced for
the experimental mill.

Diaphragms varying in thickness from
1-64 in. to 3-64 in. are on hand and their

relative merits together with the rela-

tive merits of mercurjj or water for the
fluid will be carefully investigated before
the final selections are made.

Fig. 4 shows these cylinders applied
to the 18 in. three-high tar mill, which
are somewhat different from those
shown in Figs. 1 and 2. These '"st-men-
tioned figures were taken from the 24-in.

sheet mill with the neck brass "faked in"
for the purpose of better illustration of
the mechanical principles involved.
There is one more important item

which should be considered before bring-

ing this article to a close. • That is the

friction of the end of the roll-neck brass
on the roll body.
The "thrust plate" marked "1" in Fig.

4 is held firmly against the inside of the
roll housing by bolts 2 and 3 and, unless

a flexible connection between the lower
roll carrier and this thrust plate were
provided, would offer a very substantial

resisting force acting against the rotat-

ing tendency of the lower roll carrier.

FIG. 5—DETAILS OF BOLT SHOWN AT FIG. 4.

To overcome this bolts 3 are made with

ball joints at their inner and outer ends.

In this manner any retarding action due

to the stationary thrust plate is avoided.

Fig. 5 is a section through this bolt and
clearly shows the construction.

The importance of careful experiments

on roll-neck friction will be realized

when it is stated that, according to the

best information at present available,

between 40 and 50 per cent, of the total

work of a blooming or bar-mill engine

is absorbed in friction on the roll necks.

These figures represent the best working
conditions in roll-mill practice. For
mills such as plate, skelp or sheet mills

rolling wide, thin sections, which are

often cold, the work lost in friction on

the roll necks is frequently between 70

per cent, and 80 per cent, of the total

work of the engine or motor.

The designs of the experimental mills

are being worked out with extreme care,

which of necessity involves a slow rate

of progress. They offer a great many
problems similar t othe one just des-

cribed. It is expected that these designs

will be completed during the next three

or four months and will be given to the

public very shortly thereafter.

The Carnegie Institute of Technologv
is throwing open to the members of the

Bureau nearly $400,000 worth of build-

ing and equipment, free of all charges

for rentals, etc. More than half of the

money necessary to add this experi-

mental rolling mill has already been
definitely subscribed and the remainder
is in sight. The completion of this ex-

perimental mill will make the Bureau
of Rolling Mill Research what is probab-

ly the largest and most complete steel

research laboratory in the world.

INTERESTING FACTS TO BE
FOUND IN THIS WEEK'S
ADVERTISING SECTION

How to secure economical pro-

duction.

That a man is sometimes the
weak link in operations.

How to secure all information re-

garding blast gates.

The cause of fatigue in furnace
operators.

How to drill square or hexagon
holes.

That a reamer is exactly as good
as the number of holes it will ream.

How to save tap breakage.

A reamer that is claimed to be
never scrap.

How to get best results fron;i a'

hack saw.

A saw table that saves time and
space.

How to remove metal without
braces on a miller.

One meaning of overhead ex-
pense.

How the performance of a ma-
chine should be figured.

A shop system that cuts hours
to minutes, dollars to cents, and
makes absolutely no mistakes.

How to learn all about metal
cleansing.

That it pays to watch for leaks.

How 30 hours' time, and the la-

bor of 16 men, was saved.

SIZES OF SHAFTING

Continued from page 525

Agents; National Machine Tool Builders

Association; and Southern Supply &
Machinery Dealers' Association.

Report on Shafting Sizes

On January 14 the committee sub-

mitted to the council a report in which
it recommended the approval and adop-

tion of the following lists of sizes as

standard for the society:

Transmission Shafting—15 16, 1 3/16,

1 7 16, 1 11/16, 1 15/16, 2 3/16, 2 7 16.

2 15'16, 3 7/16, 3 15a6, 4 7/16, 4 15/16,

5 7 '16, and 5 15/16 inches.

Machinery Shafting—Size intervals

extending to 2% inches, by sixteenth

inches; from 2^2 to 4 inches inclusive,

by eight inches; and from 4 to 5 inche^;

by quarter inchei? The council approy-

c ! the report and accepted tne reconi-

v.w.r dations.

Extend Working Day.—Canada Foun-
dries anci Forgings, Limited, announce
that their Canadian Billings and Spencer
plant at Welland, after two weeks shut

down on acount of strike, has once more
resumed- operations in full; the Em-
ployees having agreed to the company's
terms, which include an extension of the

working day from an eight to nine hour
basis.
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Interesting Facts Regarding Molybdenum

IiN tne new steel invented by Dr. J. O.
Arnold, 6 per cent, of molybdenum
is substituted for 18 per cent, of

tungsten. Dr. Arnold's discovery fol-
lowed up his previous invention of vana-
diu.Ti steel—tne best nign-speeu si,eel,

vfhich contains roughly 6 per cent, of
carbon, 18 per cent, of tungsten, and,
t;ay, 3% per cent, of c.iromium. ine re-
sult of the substitution of molybdenum
for tungsten was that he produced exact-
ly the same steel witn one-third of tne
amount of the most expensive element,
and got equal, if not better results

—

say a 10 per cent, better result. The im-
portance of this from the point of view
of the cost of the steel is manifest.
A representative of "The London

Times" has had a conversation on the
subject of Dr. Arnold's new steel with
Mr. Alexander J. McConnell, who, dur-
ing the period of the war mission in

America, was director of raw metals
purchases for the mission in the United
States and personal adviser of His
Majesty's Government on sources ' of

supply of molybdenum and molybdenite
ore. Captain George Sykes, who was
present at the interview, was the direc-

tor of purchases of aeronautical parts

for the British War Mission in America.
Mr. McConnell, who was sent to

America in December, 1916, by the Min-
ister of Munitions, said he noticeu that

Dr. Arnold, in his references to the dis-

covery, confined himself to the steel-

Tiardening qualities of molybdenum, and
to that extent endorsed the value of

molybdenum, in a way that every
Tiigh-speed steel tool-maker would ap-

preciate. But if Dr. Arnold stopped
"there, then he thought it would be known
that the United States had gone far be-

yond us in advocating molybdenum as

the most valuable alloy, pi-obpb!y, that

"has ever come under the attention of the

steel indv;stry. At this moment the

Erreat Fifth Avenue Omnibus Company,
of the city of New York, is using exclu-

sively springs made of molybdenum
steel. In the opinion of Captain Sykes,

molybdenum gives steel springs greater

dynamic and impact value over chrome
vanadium steel springs, which had pre-

vinuslv bpf^n *he standa»'d sprin""s of the

steel trade. It is significant, added Mr.
M"Connell. that a number of the lareest

fi'lov steel manufacturers in the United

States—among them the Crucible Steel

Company, the United Alloy Steel Corpor-

ation, and the Carbon Steel Comnanv

—

are now unreservedlv advocatinir the use

of molybdenum in steel because it is the

toughest and strongest thus far develop-

ed in the alloy steel industrj'.

Dr. Arnold has, orobably, onlv pub-
H«hcd the result'' -^f h'= "o-oov-r*!...!. -so

far as a man of his distinction in his

Drofession would commit himself to, but

be is very likely aware, said Mr. Mc-
Connell, of the value of molvbdeniim be-

""nd its steel-hardening qualities. The
IT"ited States c~n'^em''0':M''e"= of D'^

Arnold p.onounce molybdenum steel as:

(1) Combining lightness with strength;
(2) lending itselt to easier machining
with a much wider range of heat treat-
ment; (3 possessing a greater tensile

strength and a greater eiongation, with
a higher dynamic ana impact value. In
short, the Americans are adopting a
slogan regarding molybdenum steel to

the words "lightness with strength." An
important economic aspect of recent de-
velopments in the use of molybdenum,
interpolated Captain Sykes, was that the
sLeel can now be produced in a basic
open hearth furnace, as against the pre-
vious limitation of an electric furnace.
Captain Sykes also committed himself to

tlie considered opinion that the future of
our motor-car in;iustry is v^rapped np in

the use of molybdenum steel, his own
experience being that in axles, cranks,
shafts, connecting rods, cam shafts,

transmission and differentia) gears, rol-

ler bearings, ball bearings, and other
fitments, this steel gives a result that

has never hitherto been reached by any
other alloy steel.

Mr. McConnell, continuing, said it

would probably be found that scientific

men have been working along similar

lines without ever haying been in con-

sultation, meeting the same difficulties

togetlicr and having the same proportion

of success. It would, however, be a

calamity if proprietary rights were es-

tablished over the manufacture of a

form of steel essential to the general

engineering and manufacturing business

of our country; and nothin'.:,. he imagined,

was further from Dr. Arnold's purpose.

To the English steel maker the prob-

lem \<'as: "Can I obtain an adequate and
regular supply of molybdenum at a fair

price and be protected over a period of

years against being 'caught short' in

such an essential element?" It should

not be beyond the ability of our country

to have a call upon a sufficient propor-

tion of the world's supply of molvbdenum
to put our steel industries outside the

range of anxiety in the matter of sup-

nlies. If this problem is overcome, as

Mr. MeConnel; is convinced it can be,

then British steel makers need have no

fear of holding their own in quality

ajrainst all competitors, but promptitude

in finding sources of supply of molvb-

denum is absolutely imperative. The

largest and the most consistent of the

ore deposit? on the American continent

a'-e at Climax, in the state of Colorado.

T^^ere are nockety formations in other

states and in the Dominion of Canada,

particularly in the province of Quebec,

but the Climax molybdenum deposits are

the most extensive. They are at an al-

titude in the Rockv Mountains of no less

than 14-000 feet above the sea level, and

it was formerly thoixrht they could only

be worked during a limited period of tbe

I'pa'-. B" a process of tunnelini?. how'

ever, and b" great en"-reering skill the

deposits are now capable of bein;; draws
upon for regular production.

Mr". McConnell's practical advice to

the steel-makers of this country is:

"Secure your supplies of molybdenum
from a strong producing company that
will guarantee delivery, and whose con-

tiactural obligations can be absolutely
relied upon."

Following is a record from the United
States patent office regarding the patent

grant to Charles Harold Wells, Detroit.

"It is the purpose of my present in-

vention to provide a commercial alloy

steel which at the same time has the
super-excellent qualities of certain of

the special steels, and retains all of the

other characteristics necessary to bring;

the productive qualities of their ;na-

per cent, to 1 per cent, or a little higher,

the steel within the commercial class;

these desired results being obtained at

a great saving in cost and reduction in

losses, as will appear.

"I accomplish the foregoing by the use

of molybdenum, as an added element to

alloy steels, in fractional percentages,

ranging substantially from between
I am awave that molybdenum has been

used in what is known as molybdenum
high-speed steel, to give such steels in-

creased toughness and hardness, and
other good tool-working qualities. Such
steels are, of course, impractical for

commercial purposes, and their field of

use strictly limited. The percentage of

molybdenum used in such steel is also

quite high, and the steel has not met
with extendcc'. use because of certain de-

fects which develop. Relatively high

percentages of molybdenum have also

been U'iod in the production of magnet
steels, and in other special steels such as

armor plate, big gun steel, and the like,

mainly for the purpose of replacing a

portion of the tungsten, and that exten-

sive experiments have been made to ob-

serve the effect of molybdenum on iron.

In so far as I am aware, however, no

one has made use of molybdenum in the

production of commercial steels to ob-

tain the results and advantages herein

set forth; this probably because the ex-

periments of early investigators, of the

effect of molvbdenum on steels in the

normal state led to certain conclusions

indicating the presence of questionable

properties from a commercial standpoint.

I have found, however, that the molvb-

denum commercial steels, upon being

heat treated, apparently do not follow

the laws of metallurgy, and that results

are obtained opposite in character to

those which wouH be naturally predicted

from the steel in the normal state.

"By the use of molvbdenum in alloy

steels, in small percentages. I find, in so

far as the manufacture of the steel is

concerned, that all the requirements are

well met, and that, in addition to molyb-

denum does not sepreeate and apparent-

ly has a tendency to prevent seTegption

Continued on page 102
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WELDING
AND CUTTING

Lessons on the A.B.C. of Good Welding

The Effect of Alloys in Steels Is Taken Up in

This the Fifth Lesson.

By W. B. PERDUE*

THREE things are important in the

welding of steel: First, that the

metal added must be similar in its

analysis to th* original metal; second,

that none of the essential physical char-

acteristics of the original metal shall be

destroyed by the execution of the weld;

and third, that the grain of the weld

shall be equally fine as the original sec-

tion welded.

In the former times the welder 'gave

little thought to the production of a weld

having the same strength as the parts

welded, and this matter was often

passed over with the remark, "The metal

you put in the weld is in a cast condition,

you can not make it any stronger than

a casting." However, by the; use of

selected material and proper manipula-

tion of the torch and rod welds are being

produced by the acetylene process equal

in tensile strength to the finest of steel.

It seems logical to believe that repetition

of the same processes will produce simi-

lar results. In fact, certain welders are

meeting with such success in this parti-

cular line that those who are unable to

attain similar successes are forced to ad-

mit either the inferiority of their knowl-

edge of such matters or the inferiority

of their equipment.
It may be well to remember that the

old practice of blaming all troubles on

the torch is not a very good one. We do

not use fluxes in welding steels except,

in some cases, to prevent surface oxida-

tion. Vigorous manipulation of the

added material is therefore necessary,

both to produce a fine grain and to re-

move impurities. Regulators must be

given the attention and care outlined in

a previous chapter and the torch kept in

the same good condition in which it was
delivered by the manufacturer. Accu-

mulations which form within the bore of

the welding tips.—the more especially

those not made of pure red copper

—

must be carefully removed in such man-
ner as to leave no ragged or scarred sur-

faces within. This can not be done by

•Director Welding Dept., Heald's Engineering
School, San Franci»co, Cal.

NOTE.—Cut accompanying this chapter should

have been shown with lesson three.

means of a brass or copper wii-e as many
have suggested; but must be done with a

steel broach or drill of proper size care-

fully handled; inserted if possible from

the rear end of the tip. This leaves a

smooth surface and does not cause the

accumulations to cut the metal of the

tip.

Welding Steel

Right here it may be stated that any

welding equipment which does not de-

liver a stabilized mixture of stirred

gases to the welding flame is unsuited

for use in welding steel or any other

metal. Impurities in the form of un-

burned gases driven through the weld-

ing cone are particularly harmful.

Knowing this, and knowing the deficien-

cies of their equipment, many manufac-

turers have been strong in their recom-

mendations of charcoal or electrolytic

irons for welding rods to be used in

welding steels. The words Norway or

Swedish iron applied to such rods do not

necessarily mean that these products are

imported. In fact, American products

are made which excel by far any im-

ported article which can be procured.

These terms merely apply to the process

of producing iron with a minimum of

impurities such as sulphur and phos-

phorus.

Steel may be defined as iron alloyed

with carbon. Pure iron has a tensile

strength of from 40,000 to 60,000 pounds

per square inch. Steel with a few tenths

of one per cent, of carbon has a much
greater tensile strength, which with a
carbon content of 1 per cent, may be in

excess of 125,000 pounds.

Strength Increased

The old idea of the use of a wrought

iron rod for the execution of welds in

steel was that the absorption of carbon

from the impurities passed through the

welding flame would change the iron

into a steel and thus increase the tensile

strength in the weld. Those who ad-

vanced this theory seemed to forget that

in so doing these impurities also united

with the melted edges of the steel which

already contain the required amount of

carbon. By charging these edges of the

weld with an excess of carbon they pro-

duce a brittle structure, the result being

that when strains come upon the parts a

new break develops parallel with and

close to the weld. This is because the

carbon deposited by the torch is present

as an impurity, and does not form a true

alloy with the metal in the weld.

Not only does the unburned carbon

forced through the welding flame have

an injurious effect, but that of the ex-

cess oxygen is even more pronounced.

When heated to redness steels or irons

oxidize quite rapidly unless protected

from contact with the surrounding air

by means such as the oxygen-consuming

envelope of the properly adjusted weld-

ing torch.

The surface of the metal in a weld

^I^SliSIKiA.-.^ti^
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that is being executed in a proper man-
ner will, therefore, be free from scale
and of a beautiful silvery color. It may
well be repeated that th^ presenc^ of
bubbles beneath the surface of the
melted metal indicates the absorption of
gases which may be quite common where
excess carbon is driven into the weld
frothing or foaming indicates oxidation.
The ill effects of this foaming may tosome extent be reduced by vigorous
manipulation of the welding rod.

To Unversed Operators.
To the operator unversed in the dif-

ferent alloys of steel the author recom-
mends the purchase of a small quantity

v,T\''''?1 ?^ '^^''^'"^ "-od or samples
which should be kept separated and pro-
perly labelled. Judgment should be
passed on the grade of steel before
grinding; the color of the sparks given
off in grinding should be noted, after
whrch as a check upon his judgment
the end of the supposed similar rod
should be ground and comparison made
with the characteristics of the spark
given off by the article to be welded.
With this precaution and the further

precaution to keep a considerable area
of metaJ sufficiently heated to prevent
sudden changes in the vicinity of the
weld, the student should be able in a
very short time to execute dependable
welds in almost any finished grade of
alloy steels.

In this connection it should not be for-
gptten that many of these steels are pro-
duced in their finished state by means
of careful heat treatment, and that after
the execution of the weld the entire
piece must be properly heat-treated if
tlie weld is such that it must be of ex-
actly the same physical nature of the
parts welded. Tests must be frequently
applied to specimen welds made for that
purpose. A dozen jobs successfully exe-
cuted will not rebuild the reputation in-
jured by one failure.

An increase in the carbon content of
steels diminishes its ductility and malle-
ability; whereas, on the contrary, the
tensile strength, elastic limit, and the
hardness produced by tempering are
rapidly increased. Certain other alloys
are used for other and specific reasons.
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ing, vanadium acts as a deoxidizing and
^ien.trifying agent, thus tending toeliminate impurities from the vicinity ofthe weld. This action will often be ac-companied by a scum of decided oily ap-

metr'V",,''"
'"^'"" °' 'he melted

metal In all cases vigorous manipula-
tion of the rod is necessary, and extreme
care is necessary to prevent the forma-
tion of adhesions by reason of insuffi-
cient fusion of the edges of the weld.
The importance of a vanadium allov

for welding if often over-emphasized,
and It should by no means be adopted
as a cure-all" for the welding of all
grades of alloy steels.

Nickel
Nickel is added to steel as an alloy

to give increased strength and greater

Vanadium
Vanadium added to steel increases the

elastic limit and tensile strength, the
former mare than the latter. It is used
as an alloy where great strength, resist-
ance to vibration, impact and torsional
strains and stresses are needed. It tends
to make the grain of the metal finer and
to raise the tempering point of the metal
higher than that of straight carbon
steel. In this connection it must be
borne in mind that no alloy steel should
be tempered with the latent or dying
heat produced by welding, but that the
piece must be re-heated for tempering.
One of its advantages is that it does

not render the steel more sensitive to
prolonged high heat. This is contrary
to what might be expected from the
pearlitic nature of the alloy. In weld-

toughness than is found in ordinary car-
bon steels. In welding this alloy care
must be taken to avoid abruptly heating
one part while another adjoining por-
tion is at comparatively low tempera-
ture. It has a natural tendency to as-
sume a laminated structure and seams
may be produced in the weld or its
vicinity by lack of caution in this par-
ticular respect.

One particular misfortune in the weld-
ing of nickel alloys is the apparent ease
with which the molten parts flow to-
gether. The metal as originally manu-
factured had very great shock-resisting
tendencies, and its ability to resist
the .stresses is greatly enhanced. Hence
the failures, and in many cases serious
accidents, which may result from defects
in the welds many months after their
execution. Shock tests, rather than ten-
sile or bending strains, should be used
as tests of welds in nickel steels. Etch-
ing by means of an iodine solution com-
posed of iodine 1 part, potassium iodide
2 parts, and distilled water 10 parts,
will be found particularly useful.

Care Necessary

In the preparation of surface for this
test extreme care is necessary to secure
a perfect polish,, which after being
finished with a "dead smooth" file should
be further polished with the finest emery
caper that can be procured. The sur-
faces should not be allowed to touch the
hands or any other substance that may
import oils or greases. The etching
solution should be applied with a brush
and washed off in running water 10
minutes after its application. If de-
sired to make a microscopic examination
at some later date a coat of transparent
varnish may be applied.
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Other alloy steels, less frequently en-
countered, are those of chromium andmanganese. A special study of thesemetals is now being made by the authorand the results of his investigation wi|be given out at a later date. This artele will also contain the results of hU
.nvest.gat.ons in overcoming the ill!effects of phosphorus and sulphur
Mild steels, such as are used in ordinary stetel plate, do not require other thin

cur'abl V.J'^ °^. '''. ^"' '^-^e pro-curable. The conscientious welder, witha good torch and reliable regulators athis service, who once makes an exhaus-

ZlT' ,°'k''^
^''^«"'«^- ""ivedfrom the selection of steel frillers of theproper sort to execute a perfectly homo-Reneous weld will never return to The

filler
°' '"'"" '"'^"''* °' ""'"^ «" '""

The subject of alloy steels.merits con-
sideration and study, and the author
respectfully invites other welders to tellh.m of their experiences along this par-
cular line. Such communications may
be addressed in care of this magazine, or
t^a his address at 1220 Post Street. San

ACID-RESISTING LEAD AND
COPPER

In a paper read before the London
Section of the Society of Chemical In-
dustry by Mr. C. E. Barrs attention is
directed to the influence of minute pro-
portions of copper alloyed with lead
Where lead is to be used for the concen-
tration pans of sulphuric acid it has gen-
erally been assumed that the maximum
possible purity of the lead was desirable,
though it has been frequently conceded
that a small percentage of copper might
be admissible, and even advantageous.
According to Mr. Barrs' investigations,
a lead containing 0.002% of copper, and
otherwise practically pure, was vigor-
ously attacked by sulphuric acid at 250
deg. C. (482 deg. F.), whereas an other-
wise similar lead carrying 0.021 of cop-
per resisted the action of the acid until
a temperature of 296 deg. C. (569 deg.
F.) v/as reached. Generally, it appeared
that small percentages of copper, silver,
and arsenic increased the acid-resisting'
power of the lead, while the effect of
bismuth and sulphur was to lower it. the
influence of antimony being negligible.

The welding of locomotive cylinders
has become a regular operation in Amer-
ican railway shops. A paper by a
foreman of a Pennsylvania railroad
claims that hardly any discovery
has meant so much to the rail-
ways in the way of economy
as the various methods of welding broken
or defective cylinder and other castings.
The question arises as to the cost of
such work as compared with a new cylin-
der, and it is estimated that for an or-
dinary weld with acetylene the cost may
range from $50 to $175.
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DEVELOPMENTS IN
SHOP EQUIPMENT

HOB GRINDER
The H. F. Harris Engineering Co.,

Bridgeport, Conn., have placed on the

market what is to be known as their No.

815B automatic hob grinding machine.

The function of this machine is to grind

hobs with any number of flutes up to

26 flutes, and not exceeding 8 inches in

diameter and 10 inches in length. It

makes no difference whether the flutes

are straight or spiral (helical), both

right and left hand spirals are taken

cara of, without changing gears, by a

ball crank handle, shown to the left of

the machine, which controls a very fine

adjustment through worm, gear, pinion

and sector to the forming slide, which

is coupled to the work spindle in such

a v/ay as to rotate the hob the required

amount to obtain the desired amount

of helical movement during the longi-

tudinal movement of. the work table.

This adjustment can be made while the

machine is running, as well as when at

rest, and the graduated dial, with thirty

divisions, reads to half minutes, one

complete turn of the ball crank handle

equalling % degree.

Althoiigh no changing of gears are

required, it is necessary to change the

index plate, putting on one having the

same number of notches as there are

flutes in the hob. The index plate is

readily accessible by removing or lift-

ing off the cover over the index head.

This is very simply changed by loosen-

ing a knurled nut and taking off index

plate, replacing it with another. The
indexing is done automatically, and is

always done in the same position of the

work table, no matter what the length

of the hob, or angle of its flutes may
be. Photograph shows machine in in-

dexing position.

Index is operated by a pawl and
ratchet, which takes whatever friction

or shock there may be from the opera-
tion and brings the index proper in posi-

tion for the indent lever to drop into the

correct index notch. In this way the in-

dent lever and index plate are protected

from wear or hard service and maintain
their initial accuracy.

The table travel can be operated
either by hand or automatically. Re-
ferring to the photograph, the short

lever seen on the extreme right controls

the automatic table feed and reverse
mechanism. When this is in the right-

hand position it throws in the automatic
tab'e drive and reverse, and the large

hand wheel shown below this lever is

then inoperative. In the photograph, the

short handle spoken of is shown thrown

to the left. In this position the table

may be operated by hand with the large

hand wheel, or the long reversing lever

shown extending upwards to the stops

on the table carriage, and to th9 left of

the short lever, can be used by hand to

move and reverse the table back and

forth, or any desired amount.

Back of the above reversing lever is

shown a large oil well, which connects

by means of brass tubes to the internal

mechanism, oiling the working parts.

The grinding wheel is set up to suit

the work by means of fine vertical and

horizontal adjustments, operated by the

ball crank handles at the right-hand of

the column. These ball crank levers

drive a pinion in a rack fastened to th:!

slides, through means of woi-m gearing.

The grinding head mounted below and

the jack shaft mounted above are car-

ried on a h'javy circular table that

swivels horizontally, so that the wheel

may be set to the required angle of the

hob.

Truing Attachment

To assist in truing of grinding wheel

and setting its cutting face radial, there

is provided a diamond tool truing at-

tachment, which is shown resting on the

left-hand side of the work table, to-

gether with a small hob. This diamond
truing device is so arranged that it will

true either side of. the grinding wheel

to any angle required, and will also

true the periphery of the wheel and can

be used without interfering with the

set-up of the hob or cutter in the ma-
chine.

After wheel has been trued, a radial

gauge is supplied, which is used in set-

ting it to position desired. After wheel

hah been set in the correct position for

grinding, the hob is brought up against

the wheel by means of a fine adjusting

screw operated by a knurled knob
shown at about the centre of front of

work table. Thii rotates the hob about

its axis to the emery wheel, always keep-

ing the face of the teeth in the same
radial position. When machine is

started, there is an automatic feed

which operates on the gun lock princi-

GENERAL VIEW OF THE MACHINE.
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pie, and which operates once every time
the- hob is indexed around one complete
revolution, and cj.n be set to operate the
fine a.-liustiug i-viow wiiich feed:; th. lioh

around against the eoiery wheel a
greater or less amjuiit, according to the
3n-.cii,il it io dt^irad ro grind off tho face
of the teeth at each stroke. Besides be-
fine adjusting screw which feeds the hob
is ground at each stroke during each
complete rtvolution, provision has also

been made so that a pre-determined
-amount may be ground automatically
through successive revolutions of the
hob, and then the machine, when this

amount has been ground off', will auto-
matically stop grinding. This means
that the machine may be left alone' by
4he attendant while he is performing
other work.

The machine is supplied with a self-

priming, non-clogging pump, which
^
throws a copious stream of cooleiit upon
the hob at point of grinding. The
flooded lubrication also keeps the hob
cool, preventitig "burning" or flying

emery dust or sparks, and speeds are
figured to give the best results. The
necessary adjustments are all easy of
manipulation from the front of the ma-
chine, and are so simple that it does not
require a skilled tool-grinder to ,set-tip

and operate.

The belt drive from overhead counter-
shaft is rather unique, the driven pulley
being carried on the centre line of the
swivelling head, as is the cutting face
of the emery wheel. This does away
with the troubles usually experienced
when it is necessary to drive a spindle
in several angular positions. There is

an idler provided as part of the counter-
shaft, which allows for the vertical ad-
justment of the head.

One of the valuable features of this

machine is the fact that through a very
ingenious device, there is a constant and
uniform pull that takes up all slack in

the spindle indexing and spiral generat-
ing mechanisms and permits the grind-
ing wheel to operate on both strokes.
Any changes from automatic action to

hand action, or vice versa, can be made
while the machine is running.

NEW COMPRESSION COUPLING
The Cincinnati Ball Crank Co., Cin-

cinnati, Ohio, have placed on the market
a new type of compression coupling for
use in connecting line shafting. The
illustration herewith gives one a good
idea of its appearance and its outstand-
ing feature is simplicity. It can be in-

stalled on any kind of shaft in five

minutes' time. It is adapted for use in
every indu.stry where power is transmit-
ted by means of line shafting.

The construction of this new coupling
constitutes a radical departure from the
old type flange and bolt connection. It

consists of five pieces—three jaws, and
two clamping rings. The jaws of the
coupling are placed in position about
the shaft, and held in place by the longi-

VJEW SHOWING CONSTRUCTION OF COUPLING.

tudinal grooves and notches that lock
them together. The forged clamping
rings are pushed on over the tapering
ends of the jaws, and hammered tight.

A hammer is all that is required for
installing the coupling—no dismantling
or machining of the shafting is required.
It is only necessary to have sufficient
clearance between the two loose ends of
the shaft to allow the passing of tne
clamping rings.

The coupling grips the joined sections
of the shaft, holding them in alignment.
The round, machined sections of the
tapered end of the coupling jaws form
lines of contact for each ring, and once
driven into place it is impossible for the
coupling to become loose. It is stated
that many of these couplings have been
in use three years without a single ad-
justment since they were installed.

The assembled coupling forms a clean,
compact shaft joint. There are no pro-
jections on its outer surface to catch a
workman's clothing. When used as a
reducing coupling, the only additional
parts needed are three strips of cold
rolled steel to fit between the smaller
shaft and the inside of the coupling
jaws. These couplings are made in sizes
from 1.5 '16 to 3 inches.

SMOTHERING THE FIRE
Fires are something which are much

to be avoided, and all precautions are
generally taken to eliminate them, yet
we are well aware that they persist in

cropping up in spite of all precautions.

The next best thing is to be prepared
for the fire when it does come, and on
this assumption the Canadian Firefoam
Co., Hamilton, Ont., have placed on the
Canadian market what is known as
Foamite Firefoam. To illustrate the
uses of this product they have issued a
very attractive booklet, entitled 60
seconds and out. They show various
instances of fires, and how they were ex-

tinguished by means of their product.

One outstanding example is a huge 55,-

000 barrel tank fire at its height. In

spite of a strong wind this fire was-

smothered in 48 seconds, or less than one
minute after it had reached its worst.

Briefly, the principal of firefoam is as

follows: It is based on the well-known

fact that carbonic-acid gas is fire's most
deadly enemy. Cover any burning sur-
face with this gas and the fire is quickly
smothered. Working on this fact, fire-

foam was so constructed that the gas was
kept over the burning surface in the
form of millions of. minute bubbles.

The illustration herewith depicts what
is termed their 40-gallon Foamite Fire-
foam engine, and its contents expand to
320 gallons of firefoam upon release. The

THIS VIEW ILlLUSTRATES THE S2l>-GALLON
CAPACITY ENGINE.

contents can be discharged on any burn-
ing surface at a distance of 50 ft. or
more. The type of engine shown is one
recommended for plants, buildings and
other places where hand extinguishers

would be of insufl^cient capacity.

Larger engines of 250, 500, and 800
gallons and upwards are made, all de-

pending upon where they are to be used.

Hand extinguishers and fire pails are
also handled by this concern, all equip-

ped with the Foamite Firefoam.

One particular advantage, as claimed
for this product, is the fact that the
foam is comparatively dry compared to

water, therefore resulting in less dam-
age. The use of this material is not
confined to oil fires, but to fires of any
nature in the industrial world.
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Not So Eager To Join

AN attempt by John Fitzpatrick to organize the steel

workers in the South Chicago district met with poor

success in a meeting which he called recently. A year

ago, before the steel strike, Lincoln Hall, Ninety-first

Street and Commercial Avenue, South Chicago, was
crowded with more than 2,000 enthusiastic workers. All

joined the union.

On May 13 only 150 gathered there, although handbills

had been distributed among 25,000 workmen. The bills

announced that the meeting had been called by the Na-
tional Organizing Committee of the Iron and Steel Work-
ers of Ameri(;a. It was also stated that a succession of

weekly gatherings would be held until the union included

every man working in a steel plant in the district.

The steel workers have been tinkered with too much
already. If sanity has returned to the point where the

appearance of such men as Fitzpatrick and Foster get

nothing but an indifferent reception—then so much the

better for the steel trade.

Some Common Sense Needed
THE price deflation that has struck many lines in the

States has not yet reached the industries of Canada,
and as far as many of the lines go, particularly iron, steel,

or anything in these classes, the move is not likely to be

generally effective.

The market is too empty to permit of much price de-

flation.

At the same time the trade ought to bear in mind that

very serious thought should be given before deciding on

more advances.
Unfortunately, there are some lines where the feeling

seems to be yet maintained that "we had better get in

on this good thing while it lasts."

Reasonable profits should still be the standard of busi-

ness, rather than maximum exactions.

Firms that are building for the future are well advised

if they consider the service they can give to their cus-

tomers, rather than the money they can wring out of

them.

Don't be devoured with over anxiety lest some of the

new taxation shall hit you, and that you shall not be able

to pass it all along to the next man down in the line to-

ward the ultimate consumer.

If you have an honest case, where your costs and ex-

penses have gone to the point where you must increase,

do so openly and honestly.

If you can still do business at present prices, then keep

out of the procession leading toward higher costs.

Business is at a point now where a little encouragement

and added stability means a great deal. There are projects

held in abeyance, because those behind them will not go

forward if they think that costs are going to continue

upward.
The beating down of all talk of depression and falling-

off in trade rests in part with those who are in business

themselves.

Increase More Than Exchange

A CANADIAN business man, who comes closely in

contact with the machine tool trade, writing to CAN-
ADIAN MACHINERY, says:—

Canadian importers of machinery from the United

States, it would appear, have been inclined to attach over-

much importance to exchange rates in a raising market.

On machinery of a type that is not manufactured in Can-

ada, prices have had practically no stability. In the ma-
jority of cases there has been a steady upward trend, yet

reports from reliable sources indicate that the exchange

has too often been a ruling factor in failures to close. There

are cases where the advance in price, since the close of

the war, has been insignificant. One case comes to light

in which the American manufacturer refuses to consider

the absorption of any part of the exchange, claiming that

his prices had not advanced, and that his margin of profit

therefrom did not permit him to assume any part of the

so-called tax, due to the lower buying power of the Can-

adian dollar.

On the other hand, American manufacturers cite cases

where buyers who were in the market months ago for cer-

tain necessary equipment and who declined to close, owing

to high exchange, are again in the market for the same
equipment, now that necessity has become imperative, and

have closed at prices which range all the way from 20 to

40 per cent, higher than former quotations—and paying

the exchange.
It is true that there has been more stability in the

exchange during the past few months and that buyers feal

little improvement may be hoped for in the near future,

yet the predictions as to advances in machinery prices

would seem to have continued good ground for serious con-

sideration of the lower prices then prevailing. The saving

on price would have done much more than offset the ex-

change in a good many cases.

The great surplus of munition machinery seems to have

disappeared as if by magic, and prices have responded to

steady demand that had to be met in spite of high material

and labor.

Why Freight Rates Are High
THE steamer Greleden arrived in London in November,

1919, from Bombay. Ninety-five days were occupied

in discharging and loading cargo. In 1917 five vessels

were unloaded in 32 days, or an average of about six days
for each vessel. The time taken to discharge the same
vessels in 1919 was 165 days, or 33 days per vessel.

There is a woeful waste going on here. It looks as

though one way of serving the end of a strike was to stay

at work and keep putting on the brakes.

Ocean rates are about 60 per cent, below the peak levels

of the war, but instead of coming down, they are going up.

The average time now spent by a ship in British ports

has increased from 6.86 to 15.5 days, due to the longer
time taken to handle the same tonnage.
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MARKET
DEVELOPMENTS

Conditions Are Not Helping Business Now
But There Is a Good Volume of Trade Moving in Spite of Draw-
backs—Machine Builders Are Using Trucks to Get Shipments

.Out to the Roads That Can Handle Them.

BUSINESS conditions in steel, iron and machinery
remain sound in spite of conditions, rather than with
their assistance. Transportation facilities are not

improved, and there are warehouses in Toronto that have
not had a shipment come through from the U. S. rollers

in the last five weeks. Several Canadian firms that depend
largely on supplies of material from these mills have had
their own men scouring the country between the mills and
the border trying to locate their cars. In several cases

they have been .successful, but it has done them very little

service. It is one thing to locate cars and quite another

to get them moving toward the point of destination.

Transportation is also holding up shipments of machin-

ery. Many of the makers are using trucks to get tools

to the i'nes thrt enter Canada via Montreal, and n^^arly

aU cf the sliinments are now coming in that way. Of
coufse, some buyers will in-ike money by delay as t'.iey

now get the benefit of the 7V4 per cent, war tax coming
off, but in a case where material or equipment is badly

needed it would pay a firm better to have this amount
added and get quick delivery.

Some dealers are not very clear on the interpretation

of the one per cent. tax. One side holds that the dealers
should absorb it, while others are passing it along. In

this way it is possible, in some lines, that the ultimate

user might pay the accumulated tax on three or four

';ran?fers.

The scrap metal market is dull. The coke situation

has made it so that the large melters are not taking on

scrap. Even the much-wanted heavy melting steel is not

in favor now, and dealers intimate that they would regard

it as speculation to take on much of this, although they

have to buy as they are committed against certain ship-

ments on contract.

SHORTAGE OF SHIPMENTS KEEPS THE
PRICE FROM DROPPING IN MONTREAL

Special to CANADIAN MACHINERY.

TW^ONTREAL, June 3.—"The inability

to move material in sufficient quan-

tities to meet the existing demand is the

outstanding factor in the steel market.

The shortage of cars continues to be a

serious problem, particularly in the

States, and some of the mills there from
which our supplies come have thou-

sands of tons of finished material in the

yards awaiting shipment." This state-

ment from a dealer here illustrates

quite clearly the general condition as it

applies througout the steel districts.

The receipt of raw materials at the mills

is also below normal, so that operations

are frequently limited to
' the supplies

coming in. Ever since the recent out-

law strike on the U. S. railroads the

transportation by rail has been very

irregular, owing to the slowness of the

men in returning to work, As a result

the demoralized condition is more or

less evident. "It is quite apparent,"

remarked the dealer, "that with an

adequate supply of cars, and the ability

of the roads to take care of the ship-

ments, that a weakness would develop

in most of the steel lines." Consider-

able concern is felt in this district over

the scarcity of cars, particularly in the

way of accommodation for the shipment

of coal. Many of the larger manufac-

turers are beginning to feel that the

situation will necessitate the curtail-

ment of activity, if not the closing down
of the plants. It has become necessary

for strict conservation wherever pos-

sible. Dealers here report a good re-

mand for steels but emphasize the pro-

nounced factor of under-supply. While

it is difficult to obtain any definite

statement as to early improvement,

some are of the opinion that a steady

betterment may be looked for from now
on, but not of sufficient magnitude to

alter the present high quotations that

prevail in all markets. Warehouse sup-

plies are still impossible, especially on

tubes, sheets and plates, of the standard

sizes. Chequered floor plates, which

have been quoted at 9 cents, are now
selling at 8 cents, for the heavy sizes

and 8 4-10 for 3-16 inch. Seamless

tubes are still in good demand with the

supply below the iiormal. The 2 inch

size has advanced $5 per 100 feet, the

present quotation being $35 per hun-

dred.

Used Tools Good Sellers

Machine tools activity, especially in

new equipment, is becoming more a
question of price, and the prospective

purchaser of tools is now influenced

more than formerly by the price. The
case must be very urgent before the

user will close for the machine that has

shown a recent advance in the price.

Dealers in second hands and rebuilds

have reported a pood business of late

and anticipate a steady trade while high

prices dominate the new tool market.

Some manufacturers who have tools on

order are looking forward to getting the

same for considerably less than at the

time of order, owing to the cancellation

of the 7% per cent, war tax. The sup-

ply trade continues brisk with good busi-

ness reported in British lines.

Listless Scrap Market

The listless state of the scrap market

has been continued throughout the past

week and sales have been generally light

in character. Dealers here are not

anxious to buy, for stock when the dis-

posal of the material is so uncertain.

The local demand for scrap has fallen

off considerably and foundries are light

buyers. Machinery scrap is still hold-

ing first place, but in reduced propor-

tion. Prices are quite firm on the basis

of last week.
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CANADIANS HIT
HARD BY STRIKE

Some Places Have Not Had a Shipment

Through in Five Weeks

TORONTO. — Those closely in touch

with the market agree that inquir-

ies are less brisk than they were

a few months ago, and that much of the

huyintr that is taking place is the result

of ?mallfr inquiries.

The railroad strike in United States

has been blamed for much of the trouble

that is befalling Canadian industry and

there is nothing better to report this

week.
Machine tool dealers claim that many

of their principals are making every ef-'

fort to pet shipments out to the Cana-

dian trada and are using motor trucks

in order to get their goods to lines that

are moving. Most of the shipments

reaching here now are coming in by way
of Montreal.

The do'ivery schedule of some makers^

of machine tools has been spread over

a good many weeks in the past, and wi h

the added trouble of getting the goods

moving on the rails, there is a greater

feeling of uncertainty in the whole

situation.

NothinjJ! for a Month

"We have had nothing in our ware-

house for a month now," was the state-

ment of one large warehouse interest

to CANADIAN MACHINERY. "Wc
know of shipments that have been on

the way for five weeks and that is all

we know of them. They are some place

and we don't know where that some
place is, and if we did it would help

very little. The superintendent of one
Canadian concern has been for some
days on the go between the border and
several of the mills where they are sup-

posed to have shipped out car lots. This

particular firm has 37 cars of material,

and they were paid for, so anxious was
the firm to get the stuff. In one case

sevi^ral of the cars were located on a

siding. They had been brought along
some 15 miles from the point where the

mills were located on a little road that

runs from the mills to the main line.

There they stopped, and there they are
now. The gentleman who went to try

and start them had to give it up as a

bad job. He could not get any action.

He reports that yards are full of freight

cars and that every car loaded means
that another car has passed out of the

service as far as being available is con-

cerned. He thinks it will take months,
even should they settle their strike, to

get things moving again. Many cars, to

all intents and purposes, are lost.

Another dealer pointed out that the
trouble with transportation had a bad
effect on trade. A firm might want cer-

tain material, but upon hearin? of the
trouble of other concerns in getting
their supplies, conclude that it was no
use in going into the market at all un-
til things became better. "That is a
serious mistake," commented the dealer,

C A N A D I A N MACHINERY

POINTS IN WEEK'S
MARKETING NOTES

The railroad strike is blamed for

the dullness in the New York ma-
chine tool market.

British firms are buying machine
tools in the States as they cannot

. secure enough of them in their home
market. ^' '''~

Steel piled at the mills and wait-

ing shipment is now estimated at

between a million and a half and two
million tons. .

Steel Corporation prices to Canada
are claimed to be due to the fact that

Old Country interests are getting

hii^her prices.

Pittsburgh reports the iron and
steel market as quiet—almost stag-

nant in spots.

The scrap melal market continues
weak, and dealers are not at all

eagi'r to buy excopt under the mar-
ket quotataions.

"as one never knows what they can get

until they state their case and have a

try. Very often there are small lots

coming in that could be used to advan-
tage. It is the insistent purchaser that

generally gets his case attended to."

About the Taxes

Some of the dealers in small tools

are wondering how they get in or out

of the new tax of one per cent, on all

sales, and have not yet figured out where
the passing around of the sale stops.

Take a ease of $100 worth of drills, for

instance, purchased from a Canadian
plant. The dealer figures that he nas to

pay $101, that is $100 plus the tax of one

per cent, on ?ales. The dealer in turn

adds his selling profit of ten per cent.,

which brings the amount to $111.10. The
Government will collect one per cent, on

his business, so is he to pass it on or pay
it? That is where the difference of opin-

ion comes in. Some of the dealers want
to pass on the one per cent., making
their sales price $112.21, while others

hold that the dealer should absorb this.

"This thing could go on indefinitely if

we all pass it along," was one expres-

sion, "and the man who bought the

goods in the end might find that he had
to pay three or four taxes. I do not

think it is tho intention of the Govern-

ment that the trade should keep on

passing these things along. It is being

absorbed in our concern and will simply

reduce our profits by that amount. Here
is what might happen: A recognized

jobber would buy in the first place, and
sell to a store that did retail and whole-

sale trade. This store might sell again

before it ultimately reached the con-
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sumer, and by this time there would be

five taxes piled on the article on top of

the original price." There is quite a

(litforence of opinion among the dealers,

and it is likely that some conferences

may be held to determine just what
course of action will be followed.

Cutting Out the Jobbers

There are f.tories in the street also

that some of the jobbers are receiving

notice that they have been cut off by

certain of the makers. This refers lo

>«smair.ti(3bls, especially, such as drills,

taps, dies, reamers and cutters. There

seems to have been a gen.eral move in

this direction, as some jobber? have been

cut off by certain factories, while

others have been retained.

There is also some talk tha*. there may
be a further readjustment in price to

meet some of the prices that are being

used by the agents of Old Country firms.

It is claimed that in several lines of

small tools the Old Country prices are

about five per cent, under the selling

schedule of the Canadian makers, and
there is a feeling that something should

be (lone to meet this price.

Scrap Market is Very Dull

There is a very apparent weakness in

several lines of sci^p metal. Copper is

easing up considerably and there is not

much demand. Some of the dealers

claim that used copper is not worth what
is being quoted in this paper, but they
are willing to allow the price to stand
for the present.

Steel is weaker in the Canadian mar-
ket as well as in the States. The coal

and coke problem in this country is at

the bottom of the trouble. The railway
strike tied up the big melters that might
otherwise have come into the market for

replenishment in steel scrap. But as it

is they are staying out. In some cases

dealers will go as far as to state that

they are out of the market for steel

scrap. Of course many of the larger
dealers iiave to buy, as they are com-
mitted to a certain tonnage under con-

tract and they must take on material
against this. But if they are taking on
anything for stock, or speculation, they
would want it to be at a price under the

market. Iron scrap is more in demand
and stove plate still finds buyers.

ERRATA
In our April 22nd issue we stated that

the Albe.rt Herbert, Ltd., Coventry, Eng-
land, were Canadian agents for the E.
G. Herbert Co., Manchester. This was
an orroi-, as Williams & Wilson. Ltd.,

Montreal, are agents for this concern.

The Gait Industrial Housing Company
has been incorporated, with capital of

$100,000, to acquire lands in or near the

said city of Gait, and to build and make
t'lereon dwelling houses of moderate
size, and improvements and conveni-

ences, to be sold at moderate prices or to

be rented at moderfite rents, etc.
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STEEL TRADE IS NOT MUCH BETTER;
PITTSBURGH USES THE WORD STAGNANT

Special to CANADIAN MACHINERY.

PITTSBURGH, June 3—A distinct

improvement has now occurred in

traffic conditions on the railroads. This

is admitted by iron and steel producers

generally, and as they have been quite

cynical in the past as to reports and
promises of improvements on the rail-

roads their word can readily be accept-

ed at its full import.

Of course the condition is still very

bad, despite the improvement, for there

is not much more than a trend in the

right direction. There are better car

supplies, but by no means adequate sup-

plies. Freight is moving more expedi-

tiously, or rather less slowly, to con-

signees, but there is almost as much ma-
terial en route as there was, in other

words several times the normal quan-

tity, besides something like a million and

a half tons of steel accumulated at mills

and not shipped at all.

Production of pig iron and steel has

increased only slightly. There is no

great desire to increase production, it

being much more important to increase

shipment. Production of pig iron and
steel may be estimated at close to 80 per

cent, of capacity, on the assumption that

the production rates in March, the high-

est attained since October, 1918, were 90

per cent, of capacity.

The activities of the Interstate Com-
merce Commission, which are chiefly

responsible for the improvement in rail-

road conditions, have assumed a broader

character. Various orders have been

issued which are aimed directly at re-

lieving congestion and improving car

supply. In the matter of granting pri-

orities for the niovsment of particular

commodities, the commission has been

very conservative. It ordered large

numbers of box cars west, for the grain

movement, but even after urgent rep-

resentations as to the need of box cars

for moving tin plate about ten days

were spent in investigation before an

order was issued giving a fortnight's

priority to box cars intended for tin

plate loading. In the case of coal there

are claims and counter claims. At
Washington it is claimed that orders for

diversion and movement of cars have

been issued such as should greatly in-

crea.se the supplies of cars at coal

mines, while on the other hand some

Pittsburgh district coal operators ex-

press the opinion that the railroads are

discriminating against the coal mines

and in favor of the manufacturing in-

dustries. It is hinted how v r t*"'' •

may be due not to the lack of orders on

tho part of Washington, but to the rail-

roads being slow to comply with the

orders.

The Pittsburgh & Lake Erie (New
York Central system) is doing better.

For a long time there were scarcely any
operations on what used to be called

"The Little Giant," on account of its den-

sity of traffic and shortness of line.

From the iron and steel viewpoint it

runs from Monessen, 25 miles up the

Monongahela River, where are located

the Pittsburgh Steel Company, Page
Steel & Wire Company and National

tin plate plant of the American Sheet &
Tin Plate Company,_through Pittsburgh

and out to Yotmgslown. Now there is a

fair amount of single car movement and

a good bit of solid trainload movement
on the road.

As to the rail strike itself there is not

a great deal of change. A few more of

the "vacationists" have returned to

work, but there are not many of these

men left. They are either back on their

old jobs or they have secured employ-

ment elsewhere. The railroads have

been breaking in new men, and on this

process is their chief dependence. For

a fortnight the Bessemer road has been

functioning normally, after having been

out a couple of weeks or so.

Canadian Price.s Advanced

The Steel Corporation has advanced

its Canadian pricss $20 a net ton on

sheets and tin plates and $2 a ton on

bars, shapes and plates. Previously its

Canadian prices had been the same as

those charged to buyers in the United

States, being the Industrial Board

schedule of prices which became effect-

ive March 21, 1919. It has been the

more common practice of the mills in the

United States to regard the Canadian

market as part of the really domestic

market, rather than as part of the ex-

port market, which might preferably be

called the overseas market. Inasmuch

as the independent producers have been

charging much higher than Industrial

Beard prices even to strictly domestic

buyers, and of course also to Canadian

buyrrs, the Sleel Corporation was ex-

tending to Canada its efforts to hold

down the steel market, and evidently has

concluded that the thing went too far,

particularly as British prices have been

advancing from time to time. The new
Canadian pric:s of the Steel Corpora-

tion are still naich below those being ob-

tained in overseas exports, and are as

follows: Tin plate, $8 per base box, 100

pounds; black sheets, 28 gauge, 5.35c;

galvanized sheets, 28 gauge, 6.70c; blue

annealed sheets, 10 gauge, 4.35c; bars

2.45c; shapes, 2.55c; plates, 2.75c, all

f.o.b. Pittsburgh, plus freight to desti-

nation. It cannot be assumed that the

advance in Canadian prices foreshad-

ows any advance by the Steel Corpora-

tion in the domestic market.

Stagnant Markets

All branches of the iron and steel

market are extremely quiet, practically

stagnant. Some of the independent pro-

ducers state that they are in receipt of

a very consideraole volume of inquiry.

but there is reason to suspect that the

inquiry results from the conservative

attitude of the mills as to making sales,

whereby an inquiry is multiplied in im-

portance by going the rounds. Much of

the inquiry, probably, is of tentative

character, put out to see whether the in-

dependents will recede from the price*

they have been maintaining of late,

since many consumers are looking for an
eventual recession of the independent

market to the Steel Corporation leveL

The independents are quite indisposed to

cut prices, and perhaps they are

strengthened in their views by the very
fact that large quantities of unshipped
steel, made on order, have accumulated.

As the railroads limber up bnd this ex-

tra steel goes forward, it would be

awkward if the customers developed an
indisposition to take all the deliveries.

Naturally the mills desire to clear off

their order books as far as possible be-

fore any actual recession occurs in open
market prices.

As to prompt deliveries, however,
there is clearly a recession in price.

Prompt deliveries were bringing so

much more than the prices charged by
large independ"nts for deliveries in, say,

two to five months, that this weakening
has no particular effect upon the for-

ward market.

Pig Iron

There is a very involved situation in

pig iron. On the surface prices show an
advancing rather than a receding tend-

ency, but the only market that exists is

the prompt market, and it is one thing
for prompt deliveries in small lots to

command full prices, or even advanced
prices, and quite another thing for con-

sumers to be taking hold for late de-

liveries, say for the second half of the

year. The latter they certainly are not
doing. On small sales Bessemer is

established at an advance of 50c, at $43,
valley, basic remaining at $43.60, val-

ley, and foundry at $45, valley. Freight
to Pittsburgh is $1.40.

The coke movement is better. The
by-product ovens are getting more coal,

and as to the Connellsville region, the

Connellsville Courier reports coke pro-
duction in the week ended May 22 at
178,250 tons, an increase of 23,850 tons.

Better car sui)plies since then suggest
that the present rate of production is

still higher.

NEW YORK BLAMES
STRIKE FOR HALT

Quietness is More Marked Than at Any
Time Since the Beginning of The

Year
Sprcial to CANADIAN MACHINERY.

•VJEW YORK, June 3.—Conditions are
i^ pretty much the same as they have
been reported in the past two or three
letters, there being very little injury and
few orders. The machine tools markets
have not been so dull since the early part
of last y-ear, following the signing of *\c
armistice. Reports of salesmen v.ho
have been callingg upon their custom' -,

indicate that the trouble is traceable al-
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most entirely to the railroad situation.

The uncertainty as to when the freigh'

congestion will be cleared up has created

a spirit of hesitation. Moreover, buy-

ers wlio cannot get shipments of ma-
chines already on order feel that the)e

is little use in placing further orders at

this time.

Aside from the railroad inquiries

which are pending, the trade has few
prospects for business worthy of special

note. The Norfolk & Western and the

Chesapeake & Ohio railroad lists are

pending, and orders may be placed soon.

A new list for about 150 machines from
the Atlantic Coast Line was received by

the machine tool trade last week. The
Southern Pacific Railroad has bought
about $200,000 worth of shop equip-

ment, most of this business going to one
company. Other railroads are expected
to come into the market soon, notably

the New York Central, which is prepar-

ing a list of its shop requirements.

Export business is only fairly active.

England is a good buyer, the inability

of British machine tool builders to make
early deliveries creating orders for

American machine tools. An export in-

quiry for about 20 machines has been
sent out by the West India Sugar Fin-

ance Corporation, New York.

ALL REPORT PROSPECTS ARE BRIGHT
FOR.BRITISH GOODS COMING TO CANADA

A well-atter. 'ed pnthering of the Can-
adian Association of British Manufactur-
ers was held in the Mossop Hotel, Tor-

onto, the occasion being a special meet-

ing preceded by lunch. There were
quits a number of speakers, including Mr.

Field, the British Trade Commissioner,
and Controller Magnire, who attended

in the place of Mayor Church, who was
called out of town. Mr. Marshall, the

president, was in the chair, and after a
short introductory speech, called upon
the vice-president, Mr. Harris, who gave
a short and interesting talk on the sta-

tus and achievements of the Association.

A proposal had been made to have the

Association of British Agencies join

hands with the Association of British

Manufacturers, which was to be taken

up at subsequent meetings of the exe-

cutive. Mr. Harris spoke of the work
of the transportation committe, which
had at the present ' time much
important work in connection with
proposed re-classificati_ons by the

railway companies to engage its

attention. Mr. Harris was followed

by Mr. Harold Wilson, chairman of

the textile section, which is the
largest in point of membership of any
of the sections of the association. Mr.
Wilson urged the necessity of getting a

larger number of British manufacturers
to join as members, as he felt this would
largely enhance the importance of the

association. Mr. Wilson also dwelt on
the necessity of larger advertising by
British firms in the Canadian trade, a
point which was emphasized by several

of the speakers. Mr. Marshall then
called on Mr. Field, the British Trade
Commissioner in Toronto, who, after re-

ferring to the progress made by the

Toronto and Montreal branches of the

Canadian Association of British Manu-
facturers, spoke of the close co-operation

between the Association and the Trade
Commissioners in Canada. In these

days when sentiment is strongly in fa-

vor of trading within the British Em-
pire, and there are good business reasons
for the development of Empire trade,

the Association, he said, has scope for

important work and its membership w'il

undoubtedly increase rapidly.

"There are about 1,200 United King-
dom firms represented in Ontario," said

Mr. Field. "The opportunity for United
Kingdom trade in this market is good
in a number of lines, despite the compe-
t.tion of loreign companies. Given ag-
gressive treatment by the British man-
ufacturer this market will undoubtedly
yield a substantial volume of business,

as it has done in the past."

During the war the outlying parts of

the Empire, which had depended to a

large extent on the United Kingdom for

their supply, were thrown on their own
resources and were compelled to develop

their own industries and are now abie

to produce goods in wider range and
greater quantity than at any previous

period of their history, and it is not al-

ways appreciated how completely indus-

tries in the United Kingdom were dis-

organized and the immense effort that

had been necessary to re-establish them
on a business basis. The demand for

goods of all kinds from the Dominions
is at present much greater than normal,

whereas the output of the United King-
dom is still considerably below its pre-

war standard, while the home demand
for replacement of the machinery of

production and trading stocks is still

very large. It is therefore, only possible

to supply a small proportion of the re-

quirements of each individual market.
"By the end of this year, however,

the United Kingdom will probably have
regained its position as the first trading
nation of the world.

"The work of the three British Trade
Commissioners in Canada has greatly

increased and a large number of inquiries

for British goods are being received. The
value of orders secured directly as a re-

sult of early information supplied by my
oflSce has, since the establishment of the

office two years ago, more than equalled

the cost of maintenance of the office for

many years to come. In other words, in

a commercial sense, the office is on a

business basis.

"The British Trade Commissioner's
offices in Canada are supplying a large

number of reports to the Department of

Overseas Trade in London, with regard

to the Canadian market for United King-

dom manufacturers, among whom these

are being circulated."

Controller Magui'e, after apologiz-

ing for the absence of His Worship,
Mayor Church, expressed his pleasure

at being present at such an influential

gathering, and spoke of the preference
felt by the municipal government of

Toronto for British made goods, when
they had to purcha.se outsids of the

Dominion. This was a preference earned
by the high standard of materials which
they had always received. He spoke
favorably of the initiative shown by
agents of British houses, and also spoke
of the necessity for more extensive ad-

vertising of British goods by British

manufacturers. Mr. Bunney, of the steel

section, which represents the most influ-

ential section of the association in poi.it

of value of importations, mentioned the

fact that while the proportion of ex-

pense of U. S. firms in advertising was
25 per cent, of the selling cost, the pro-

portion of expense of the British finns

in this direction was only a little over
1 per cent. The publicity activities of

the association were explained by Mr.
Beale, who told the members that a ser-

ies of booklets dealing with the various

sections were in course of publication,

which would be of interest and value to

all the members. The general tone of the

speakers was very optimistic towards

the prospects of British trade in Canada,

and the meeting closed with a feeling

of general satisfaction for the work

done so far, and the good results to be

attained in the future.

OLD LAKE CAPTAIN
HAS PASSED AWAY

Was Ready to Shoot Up All Concerned

When Ordered to Pull Down
Union Jack

Kingston.-—The death occun'ed in the

General Hospital of Capt. William Sim-

mons, aged 78. He had sailed on the

lakes for over fifty years, retiring some

years ago. He was born in Ireland and

had lived in Canada 70 years. He is sur-

vived by several sons, who are proprie-

tors of a hai'dware store here. He was
much in the limelight in 1906, when he

entered Charlotte harbor with the

schooner Acacia, of which he was owner.

It was the 4th of July, and the Union

Jack flew from the Acacia's masthead.

The customs officer at Charlotte ordered

h'.n to lower the flag or float the Stars

Mnd Stripes with it. The old captain re-

fused, and when the customs officer and

rthor." attempted to board the vessel to

carry out the former's order, Capt Sim-

mons held them up with a revolver and

threatened to shoot if thoy made a move

The incident was reported to Washing

ton, but was soon smoothed over.
,
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Unfair and Unwise Proposal for Increase
of 300 to 500% to Meet Increased

Costs of Less Than 100%
A DRASTIC increase in postal rates, amounting to

' ^ 300% the first year, and soo^c the second year, is pro-
posed in the resolution of Hon. Martin Burrell to increase
postal rates on second-class matter from Ya. cent per lb. to i

cent per lb. in 192 1, and i54 cents per lb. in 1922.
The reason given for this terrific increase of 300 to 500 per
cent., is that the railroads have been awarded a higher rate
for carrying mail matter. This increase, however, is less

than 100%. Salaries of postal officials have been increased.
These increases have been less than 100%.
The Government may need increased revenue, but why in-

flict a 300 to 500% increase on second-class matter, when
increased costs of salaries and transportation are less than
100% ?

A similar percentage increase in first-class mail would in-

crease the cost of minimum rate for letters from 3 cents to

12 cents in 1921 and 18 cents in 1922.

When the Government reduced the rate of postage some 20
years ago on second-class matter from Yi cent per lb. to Y\
cent per lb., and at the same time reduced the letter rate from

3 cents to 2 cents, the result was not a deficit, but a-surplus,

and the first surplus the Post Office Department had shown
for years. These reductions in rate of postage were accom-
panied by increases in salaries to postal officials, and also

by regulations which eliminated much unnecessary waste.

A low postal rate was granted on second-class matter to

encourage establishment of Canadian newspapers and
periodicals. Is it fair when publishers have invested large

sums of money to suddenly reverse the policy and make a

drastic increase in rates which will ruin many worthy pub-

lications, and cripple the service given by the majority

which survive?

Every dollar added to the price of a magazine narrows the

circle of readers, and the men who would fail to subscribe

are the ones who need information most.

This drastic increase would place a crippling tax on the

periodical press, which, next to the schools themselves, is

the greatest educational power in the country.

It would seriously retard our development in agriculture,

in trade, in manufacturing, in medicine, science and en-
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gineering by restricting the spread of information essential

to development in these lines. This retardation would result

•in a tremendous annual loss to the country— a loss far

greater than the revenue which the proponents of this

measure (erroneously, we believe) expect.

The Canadian publishers of magazines, religious and educa-
tional papers, farm papers, trade and technical papers are

already working under handicaps not experienced in other

lines of business. They are subject to what is equivalent

to "dumping" on the part of American publishers of maga-
zines. The very large production by American magazine
publishers takes care of the overhead expenses so that each

can quite easily provide for an additional 5,000 or 10,000

copies for the Canadian market at relatively small additional

expense. This extra run for the Canadian market is dumped
into Canada by freight or express absolutely duty free.

The Canadian publisher must provide for his overhead

with a much smaller circulation and is subject to additional

expense amounting to over 40% represented by the Customs
Tariff on equipment and supplies used in the production

of his magazme.
Canadian National Magazines circulate to a total of

approximately 5,000,000 copies annually. As against this

we have a total circulation in Canada of American weekly

and monthly magazines of approximately 20,000,000 copies

annually. Would it not be in the public interest instead of

further penalizing Canadian magazine publishers to pro-

vide even greater encouragement such as would tend to

promote a much larger circulation of distinctively Canadian

periodicals?

Seven years ago Canadian publishers asked for an investi-

gation of cost of carrying various classes of mail matter, but

this has not taken place. We believe such an investigation

would bring out many ways in which economies could be

effected.

The public has always been keenly interested in educational

matters. We believe they would object strenuously to any

further percentage of increase than is justified by increased

expenses. In no .case is this higher than 100%^.

The work of magazines, business and religious papers

should not be crippled to make up deficits in other depart-

ments. They should not be penalized to the extent of 300

to 500%. The increase in postal rates on Canadian publi-

cations should not be more than 100% at this time, and it

would be obviously unfair and demoralizing to enforce the

proposed increase of 300 to 500%.
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DIAMOND
DISC GRINDERS
Good grinding in fast time has
made the Diamond popular in

a host of shops. The right de-

sign and build eliminate vibra-

tion and give the operator a

Derfect surface every time.

There is a suitable size and
equipment for every surface
p^rinding job you have. Work-,
manship and material of "Dia-
mond" quality throughout.

May we send you catalogue?

The A. R. Williams Machinery Company, Limited
ST. JOHN, N.B

WINN IPECiVANCOUVER // It's Machinery Write "Williams'' 64 Front Street West • s
TORONTO =

"Firth quality means First quality"

FIRTH'S
SPEEDICUT High Speed Steel

EXTRA Cast Steel

BEST Cast Sheet Steel

NICKEL-CHROME Steel

Superior steels of the

highest quality, each a

leader in its class.

Immediate s h i pments
from stock.

Thos. Firth & Sons Limited
Montreal

449 St. Paul St. W.

John J. Coleman

Toronto
79 W. Adelaide St.

Canadian Manager

lllllllllllli:illl|l|i|llllllllllllll!lllllllllllllllllll!llllllllllllllliljllllllllll|lllli|llllllil!lllll!lll!ll^^

P>

When you buy Files,

you buy

Cutting Service.

When you buy P. H. or Imperial

Files you buy the Best

Cutting Service.

" They cu t faster and wear longer."

Be File Wise.

Ingersoll File Company, Limited.

Jno. Morrow Screw and Nut Co.. Ltd.
Sole DUtributora,

Ingersoll, Ontario.

•iXiBtm

INGERSOLL
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Railway Scrap Sorting Finds 98 Varieties
Great Saving Has Been Made Since Attention Has Been
Given to Specializing in This Business—Sheet Used by the Rail-

v^^ay Storekeepers' Association

I

HE care that is taken by large

firms, especially transportation

companies, in the grading and

classifying of scrap material, would be

a revelation to the layman. The average

man's idea of the scrap metal business

is too apt to be based on the sight of

a peddler's wagon plodding along with

a few pieces of scrap rattling around in

the bottom of the cart.

Some of the large railway companies,

since paying strict attention to sorting

scrap, have reported savings of hundreds

of thousands of dollars per year.

A very good idea of what classifying

scrap means in a railway company'.s

business can be gathered from a perusal

of the report sheet on scrap used by the

Railway Storekeepers' Association. The
description of the classes follow:

1. Arch bars and transoms, iron.

2. Arch bars and transoms, steel.

3. Axles, iron. Driving and other

axles, 6 in. di&meter and over.

4. Axles, steel. Driving and other

axles, 6 in. diameter and over.

5. Axles, iron. Car, tender, engine

truck and other axles, car and locomo-

tive, under 6 in. diameter.

6. Axles, steel. Car, tender, engine

truck and other axles, car and loco-

motive, under 6 in. diameter.

7. Angle bars, splices and fish plates,

iron. For patented oints see No. 36.

8. Angle bars, splices and fish plates,

steel. For patented joints see No. 36.

9. Brake beams, uncut. All metal

brake beams.
10. Bolsters, uncut (except cast steel).

To include all metal built up type body
and truck bolsters.

11. Boilers, uncut. Locomotive and
stationary boilers, locomotive tanks,

other heavy oil tanks, fire boxes without

flues or trimmings, but including mud
rings.

12. Boilers, cut up. Locomotive and
stationary boilers, locomotive tanks,

other heavy oil tanks, fire boxes without
flues or trimmings, but including mud
rings, cut in sheets and rings.

13. No. 1 busheling. Iron and soft

steel pipes and flues .(free from scales) ;

tank and bands No. 12 and heavier,
boiler plate punchings and clippings, and
soft steel and iron drop forgings and
trimmings; nothing to be over 8 in. long
or wide, free from galvanized or tin
stock.

14. No. 2 busheling. Cut hoops, sheet,

cotton ties and similar light material;
nothing to be over 8 in. long or wide;
bundled wire and bundled sheet suitable
for busheling without further prepara-
tion

; bundles not to weigh over 40 lbs.

and not to be over 15 in. in height.

width or length ; all free from hard steel,

cast and malleable and galvanized or
tinned stock.

15. No. 1 railroad cast. Pieces weigh-
ing 150 lbs. or less, includes new grates,
new stove plate; clean cast iron culvert,

soil and water pipe; free from burnt
grates, burnt stove plate and brake
shoes.

16. No. 1-A railroad cast. Cylinders
and wheel centres.

17. No. 2 railroad cast. Pieces

weighing over 150 lbs.; can include new
grates and new stove plate; free from
burnt grates, burnt stove plate; also

exclusive of cylinders and wheel centres.

18. No. 3 railroad cast. All kinds of

burnt, centres, including grate bars,

grate frames, stove plate, hand car and
truck wheels with wrot iron spokes.

19. Cast iron borings. Clean and free
froin other metals, dirt and lumps.

20. Chain, iron. All sizes regardless
of length. (May be included in No. 1

Railroad Wrot).
21. Chain, steel. All sizes, regardless

of length.

22. Channels, iron. Car truck, cut
apart.

23. Channels, iron. Car truck, uncut.
24. Channels, steel. Car truck, cut

apart.

25. Channels, steel. Car truck, uncut.
26. Steel couplers and knuckles. Cast

steel couplers, knuckles and coupler
heads.

28. Frogs and switch points, uncut.

50 lbs. section and over.

28. Drillings and oily chips. Wrot
iron and soft steel.

29. Flues and pipes. Flues and pipes,

boiler flues, wrot iron and steel pipe,

regardless of lengths, without removing
scrap fittings, such as couplings, el-

bows, tees, etc.

30. Limited iron and steel. All kinds
(except flues) from the interior of boil-

ers, which are incrusted with lime or

corroded by the action of water, such as
Crown Bars, Crovim Bar Bolts, Stay-
bolts, etc.

31. No. 1 structural and shaped iron,

cut up. Channels (except car trucK
channels, see item 22), angles, tees, "I"
beams, girders and columns, except cast.

32. *No. 2 structural and shaped iron,

uncut. Channels (except car truck
channels, see item 23), angles, tees, "I"
beams, girders and columns, except cast.

33. *No. 1 Structural and shaped steel,

cut up. Channels (except car truck
channels, see item 24) angles, tees, "I"
beams, girders and columns, except cast.

34. *No. 2 structural and shaped steel,

uncut. Channels (except car truck chan-
nels, see item 25) ' angles, tecs, "I"
beams, girders and columns, except cast.

35. *Structural and shaped iron and
steel, mixed, uncut. Channels (except

car trucks), angles, tees, "I" beams, gird-

ers and columns, except cast.

36. Rail joints. All patented joints.

37. Malleable. All malleable castings.

38. No. 1 iron rail. 5 ft. and over

50 lbs. and over standard "T" section,

free from frog, switch and guard rails

and bent and crooked rails.

39. No. 2 iron rail. Cropped rail

ends, 3 ft. and under.

10. No. 3 iron rail. 3 ft. long and un-

der .f>

ft., 50 lbs. and over standard "T"
section; also bent and crooked rails.

41. No. 4 iron rail. Frog, switch and
guard rails.

42. No. 1 steel rail. 5 ft. long and
over, 50 lbs. and over standard section,

free from frog, switch, guard, bent,

curved and circle rails.

43. No. 2 steel rail. Cropped rail

ends under 3 ft. long, 50 lbs. and over
standard section.

44. No. 3 steel rail. 3 ft. long and
over and under 5 ft., 50 lbs. and over;

split heads and worn flanges, curved
and bent rails, free from frog; switch
and guard rails.

45. No. 4 steel rail. All sections of

rail not coming under specifications of

No. 1, 2 or 3 rail, including frogs, cut
apart, guard rails and switch points.

Does not include frog fillers or plates.

46. No. 1 light steel. Under M inch,

consisting of cut smoke stacks, netting,

wire rope (not galvanized) hoops, band
iron and steel, pressed steel hand car
wheels, scoops, shovel?, iron, wire, free
from galvanized iron and tin. Exclusive
of material coming under classification

of "Busheling."

47. No. 2 light sheet. Galvanized iron
and tin, galvanized rope, roofing, tin-

ware, etc.

4S. Heavy sheet. % inch and over,

including tank, boiler and fire box steel

and iron, cut up, bridge plates, frog and
crossing plates. Exclusive of material
coming under the classification of
"Busheling."

49. No. 1 brake shoes. Plain gray
iron.

50. No. 2 brake shoes. Miscellaneous,
including all shoes with steel back or
wit'.i steel or wrot iron insert, both driv-
ing and car.

51. No. spring steel. Flat; includes
all pieces of flat spring steel, old or
broken leaf or elliptic springs, from
which the bands and bolts liave been re-

moved.
52. No. 2 spring steel. All coil

springs made from steel 3-16 inch and
over in diameter.

Continued on Page 100.
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THE GEOMETRICWAY
Where quantity and exactness have to be considered, the
Geometric Threading Machine is just the way that suits.

These machines have been tested and proved over and.
over again on speed, accuracy and endurance.

Geometric Threading Machines are employed on a large

class of small threaded parts that cannot be produced
economically on the ordinary screw machine.

Made in three sizes—to cut Vb to 1/2 inch, '4, to % inch, and
% to \y^i inch diameter threads. The carriage is mounted on

slides and on the largest size machine
is moved back and forth by rack and
pinion, and in the smaller sizes by
hand.

Spindle speed changes readily made,
adapting the machine to the diameter
and material of the work. An adjust-
able stop assures accurate length of
thread, and automatically opens the
die head, permitting of drawing the
work straight back.

A line from you brings ful

details regarding this ma-
chine. Tell us your thread-

ing requirements—let us

recommend the proper
Geometric Collapsing Tap
or Self-opening Die.

I

CEONETRIC TOOL COMMNY
HAVIN CONNICnCIIT

Canadian Agents

:

Williams & Wilson, Ltd., Montreal. The A. R. Williams Machinery Co., Ltd., Toronto, Winnipeg,

St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba, Saskatchewan, Alberta.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering

, into the manufacture of mechanical and general engineering products.

PIG IRON

Grey forge, Pittsburgh $42 40

Lake Superior, charcoal, Chicago. 57 00
Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00

Basic, Valley furnace : 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25%. . . . 50 00

IRON AND STEEL

Per lb. to Large Bnyers Cents
Iron bars, base, Toronto . . . .$ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal ...... 5 50

] Reinforcing: bars, base 5 00

iSteel hoops . . .\ . . . . ; 7 00-

' Norway iron • 11 00

Tire steel : 5 75
Spring steel 10 00

Band steel. No. 10 gauge and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 8 40
Chequered floor plate^ % in 8 00
Staybolt iron SJ 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00

Tanlc plates, Pittsburgh 4 00
'Structural shapes. Pittsburgh ... 3 00

Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
•Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars 3 62
Structural shapes 8 72
Plates . , 3 67 to 5 50
Small shapes under 3" 3 62

C.L. L.C.L.

FREIGHT RATES
r Per lOO Pounds.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 39

Guelph 27 39

London 27 39

Windsor 27 39

Winnipeg 89% 135

METALS
Gross.

Montreal Toronto

Lake copper $25 00
Electro copper 24 50
Castings, copper 24 00
Tin 72 00
Spelter 12 00
Lead 11 50
Antimony 14 50
Aluminum 34 00

Prices per 100 lbs.

$24 00
24 00
24 00
65 00
12 00
11 00
14 00
36 00

Plates,

Plates,

PLATES
3-16 in $ 7 25
M up 6 50

PIPE—WHOUGHT
Price List No. 44—April. 1920.

STANDARD BUTTWELD S/C

$ 7 25
6 50

Steel

Black GalT.

Gen. Wrot. Iron

Black Galv.

% in $6 SO

54 in B 1«
% te 5 18
''• '1 « 84
" n > 4S

1 in. 12 60

t g 60
7 26
7 26
S 42
10 68
16 »4

t 6 43
6 43
7 27
» 03
IS 36

$7 66
7 66
8 84

11 16
16 49

Ihk in 16 91 21 16
IVi in 20 21 25 30
2 in 27 20 34 04
2^ in 43 00 53 82
3 in 56 23 70 38
3^4 in 71 30 88 32
4 in 84 48 104 64

18 06
21 59

22 31
26 68

29 05 3

STANDARD LAPWBLD S/C

Steel Gen. Wrot. Iron

Black

2 in $30 90
214 in 45 34
3 in 59 29
3>4 in 73 14
4 in 86 66
4Vi in 98
5 in 1 15

614 in 1 49

G V.

$37 74
56 16
73 44
90 16

106 82
1 23

7 • in.

8'-L in.

8 in.

9 in.

lO-L in.

10 in.

1 94
'2 04
2 35
2 81

2 61

3 36

Black

$34 60
61 19
66 94
82 34
97 56

1 24
1 44
1 87
2 42
2 54
2 92
3 50
3 25
4 18

Galv.

$41 44
62 01
81 09
99 36

117 72
1 49
1 73
2 25
2 90
3 05

3 51

4 21

3 90
5 03

i'rices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4 "2" and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounds.

Montreal Toronto

Copper, light $15 00 $14 00

Copper, crucible 18 00 18 00

Copper, heavy 18 00 18 00

Copper wire 18 00 18 00

No. 1 machine composi-

tion 16 00 17 00

New brass cuttings.... 11 00 11 75

Red brass cuttings 14 00 15 75

Yellow brass turnings ..850 9

Light brass 6 50 7

Medium brass 8 00 7

Scrap zinc 6 50 6 00
Heavy lead 7 00 7
Tea lead 4 50 5
Aluminum 19 00 20 00

Per Ton

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine east iron.
Pipe, wrought
Car wheel
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

50
00
75

75
00

Per Ton Gross

18 00
15 50
22 00
18 00
25 00
32 00
12 00
26 00
.22 00
11 00
26 50
12 00

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over. .... Net
Machine bolts, %-in. and less.... 15
Plank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

Mach.ne screws, o. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,

brass net
Machine screws, o. and fiL hd.,
brass net

Nuts, square, blank add $2 00
Nuts, square, tapped add 2 25
Nuts, hex., blank add 2 25
Nuts, hex., tapped add 2 50
Copper rivets and burrs, list less 15
Burrs only, list plus 25
Iron rivets and burrs 40 and 6
Boiler rivets, base %" and larger |8 50
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 75
Wood screws, flat, bright 77%
Wood screws, flat, brass 56
Wood screws, O. & R., brass 65%
Wood screws, flat, bronze 50
Wood screws, O. & R.. bronze. . . . 47%

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cent
Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws . . . plus 30
Fin. and semi-fin. nuts up to 1-in.

.

20
Fin. and Semi-fin. nuts, over 1-in.,
up to 1%-in 10

Fin. and Semi-fin. nuts over 1%
in., up to 2-in Net

Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Plan«r head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list plus 20," 30
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in... add |1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per ?ros8 tor

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails 55 70
Cut nails 5 86
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 6f
Spikes, M and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 89
Plumbers' oakum, per lb 10%
Packinfi, square braided '38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 86
Pu^-e Manila rope 36%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto ^t
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Canada's

Leading Tool.

House

Quality

Tools for All

Purposes

Johansson Adjustable
Limit Snap Gages

In manufacturing plants where economy and efficiency isS rtf' ''"V°v.Y
*"' «"^ Johanss^on Adjustable Snap

flT u
"^ remarkable success is due to two great factors-they make short cuts to production and cut manufacturing

costs. In these days, when production costs are extremely
=^!. 'T^r"^

minute wasted by the mechanic eats up the profit

eouinment^'°"T'r''
become an important essential of shopequipment Johansson Adjustable Limit Snap Gageseliminate the cost of making and maintaining solid snapsThey eliminate the tendency of the operator to work to "abso-

opera^rT''""
^^^ '"''''*'' ^^^" *" *^^ ^^"'^^ °f unskilled

The^Johansson book tells all about them. Write for your's

Aikenhead Hardware Limited
17, 19, 21 Temperance Street

Toronto, Canada

Johansson Gages are emblematic ol
Aikenhead quality in tools. Buy your
tools at Aikenhead's.

Try Aikenhead's tuols.

You'll find the service,

quality, and price right.

Write or Wire. Imme-
diate shipments on all

orders.

Wahlslrom Automatic

Tapping Attachment
Why stick to the old slow and expensive practice of
Hand tapping when you can do the same work in one-
tenth the time with a Wahlstrom Automatic Tapping
Attachment? It imitates the simple to-and-fro motion
of hand tapping and will tap holes as squarely as they
could be drilled.

The Wahlstrom is constructed of hardened and ground
parts and has nothing whatever that can get out of
order. Attached to any type of drill press this

Wahlstrom device will pay its cost in short order. It

is made in two sizes. No. 1 takes taps of all sizes from
5.40 to 1/2 inch standard. No. 2 takes taps from Vi
inch to % inch.

You can get the Wahlstrom at Aikenheads. Send for
our free trial offer.

AIKENHEAD HARDWARE LIMITED
17, 19, 21 TEMPERANCE STREET, TORONTO

// interested tear out this page and place with with letters to be answered.
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Solder, strictly % 40

Solder, guaranteed 43

Babbitt meUls 18 to 70

Soldering coppers, lb 0. 62

Lead wool, per lb 16

Putty, 100-lb. drums 8 30

White lead, pure, cwt 20 00

Red dry lead, 100-lb. kegs, per

c^. 16 50

Glue, English 40

Tarred slater's paper, roll 1 SO

Gasoline, per gal., bulk 35

Benzine, per gal., bulk 35

Pure turp., single bbls., gal 3 60

Linseed oil, raw, single bbls 3 00

Linseed oil, boiled, single bbls .

.

3 03

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
SalSoda 03%
Sulphur, rolls 05

Sulphur, commercial 04%
Rosin, "D," per lb 14

Borar crystal and jrranular 14

Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS

S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20

Standard drills, all sizes 32%
l-fluted drUls, plus 10

^
Jobbers' and letter sizes 32%
Bit stock 40

Ratchet drills 15

S.S. drills for wood 40

Wood boring brace drills 25

Electricians' bits 30

Sockets ^
Sleeves 50

Taper pin reamers 25 off

Drills and countersinks net

Bridge reamers 60

Centre reamers 10

Chucking reamers net

Hand reamers 10

High speed drills, list plus 20 to 40

Can. high speed cutters, net to plus 10

American pins 40

COLD ROLLED STEEL

[At warehouse]
Rounds and squares $7 base

Hexagons and flats $7.75 base

IRON PIPE FITTINGS

Black Galv.

Class A 60 75

Class B 27 37

Class C 18 27

Cast iron fittings, 5%; malleable bush-

ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% off list.

SHEETS \

Ifontml Torsnto

Sheets, black. No. 28. . . .$ 8 50 $ 9 50

Sheets, black. No. 10... 8 50 9 00

Canada plates, dull, 52
sheets 8 50 10 00

Can. plates, all bright. . 8 60 9 00

Apollo brand, 10% oz.

galvanized
Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50

Gorbal's Best, No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50

Premier, 10% -oz 11 50 10 90

Zinc sheets 16 50 20 00

PROOF COIL CHAIN
(Wanhoaae Pliee)

B
14 in., $18.00; 6-16, $11.00; % in.,

C A X A D I A N M A C H I N E R Y

$10.00; 7-16 in., $9.80; % in., $9.75; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B^.
% in., $16.75; 3-16 in., $15.40; ^ in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; «6 in., $9.50;

% in., $9.30.

Prices per 100 lb«.

FILES AND RASPS
Per Cent.

Globe 50

Vulcan 60

P.H. and Imperial 50

Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50

McClelland, Globe 50

Delta Files 20

Disston 40

Whitman & Barnes 50

Great Western-American 60

Kearney & Foot, Arcade 60

BOILER TUBES.
Size Seamlees Lapvrelded

1 in $27 00 $
114 in 29 50

1% in 31 50 29 .50

1% in 31 50 30 00

2 in 35 00 30 00

2% in 35 00 29 00

2% in 42 00 37 00

3 in 50 00 48 00

3% in 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS,
Castor oil, per lb •

. •

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 1&%
Cylinder oil, Capital 82

Cylinder oil, Acme 70

Standard cutting compound, per Ib.O 06

Lard oil, per gal
:

• • • '.^ 00

Union thread cutting oil, antiseptic 88

Acme cutting oil, antiseptic 37)%

Imperial quenching oil 39%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing, No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 50 ft 2 00

Admiral Steel Tape, 50 ft 2 75

Admiral Steel Tape, 100 ft 4 45

Major Jun. Steel Tape, 50 ft 3 50

Rival Steel Tape, 50 ft 2 75

Rival Steel Tape, 100 ft 4 45

Reliable Jun. Steel Tape, 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06

Emery glue 30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver 60

Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 inclusire 08%
Grits, 80 and finer 6

BRASS—Warehouae Prie*

Brass rods, base % in. to 7 in. rod 84

Volume XXIII.

Brass sheets, 24 gauge and heavier,

base $0 4J
Brass tubing, seamless 46
Copper tubing, seamless 48

WASTE
XXX Extra . .24 Atlas 20
Peerless 22% X Empire 19%
Grand 22% Ideal 19
Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13
Standard .... 15 Keen 11

No. 1 15

Wool Packing
Arrow 35 Anvil 22
Axle 28 Anchor 17

Washed Wipers
Select White. 20 Dark colored. 09
Mixed colored. 10

This list subject to trade discount fat

quantity.

RUBBER BELTING
Standard ... 10% Best grades .. . 15%

ANODES
Nickel 68 to .66

Copper 38 to .46

Tin 70 to .70
Zinc 18 to .18

Prices per lb.

COPPER PRODUCTS
Montreal T^rebk*

Bars, % to 2 in $42 50 $43 00
Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 80

Copper sheet, tinned, 14x60,
14 oz 48 00 48 00

Copper sheet, planished, 16

oz. base 46 OO 46 00
Braziers', in sheets, 6x4
base 46 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50
Sheets, 3% lbs. sq. ft 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ .23

Acid, hydrochloric .03%
Acid, nitric .10

Acid, sulphuric 03%
Ammonia, aqua .15

Ammonium, carbonate .20

Ammonium, chloride 22
Ammonium hydrosulphuret ... .75

Ammonium sulphate .30

Arsenic, white .14

Copper, carbonate, annliy 41

Copper, sulphate 16
Cobalt, sulphate 20
Iron perchloride .62

Lead acetate 30
Nickel ammonium sulphate ... .08

Nickel carbonate .32

Nickel sulphate 19
Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26

Silver nitrate (per oz.) 1.20

Sodium bisulphate 11

Sodium carbonate crystals 06
Sodium cyanide, 127-130% S8
Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18
Tin chloride 1.00

Zinc chloride, C.P 80
Xinc sulphate .08

Prices per lb. unless otherwiBe stated
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CONFIDENCE
[HE GREATNESS OF BRITAIN IS FOUNDED
HER INTEGRITY. |""

Her strength she derives from world
COMMERCE HER ENDURANCE FROM
confidence. {'

"'

The war temporarily retarde
CONSTRUCTIVE EFFORTS. BUT THE POWER OF
THE CONFIDENCE OF THE PEOPLES OF THE
WORLD WILL RESTORE TO HER IN MORE
BRILLIANT FORM THE LEADERSHIP SHE HAS
JUSTLY EARNED AND PROUDLY HELD.

I Confidence is the foundation of our
position in the world of iron and steel—
our progress depends on it.

We have been successful in the past-
the future is before us. to advance. we
must continue to merit the confidence
of the buyers of steel and iron products
of every bescriptjon jn canada, and we
.are determined to a'dvance.

^-^'"^-
^ •"ST""-

TH

PANY
CJ?NADA

JMITED
HAMILTON MO'

^y>*trilir0 „ ,,«vr ^TOfm^^riroiT^^rriM^

// interested, tear out this page ana keep with letters to be answered.
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i INDUSTRIAL NEWS
NEW SHOPS, TENDERS AND CONTRACTS

PERSONAL AND TRADE NOTES

TRADE GOSSIP
Want to Buy Crane.^Fried Bros.,

Gl.ice Bay, N..S., arc in the market for a
second-hand locomotive crane, capacity
15 to 20 tons, standard gauge.

Incorporation has been granted to the
Easy Washing Machine Co., Ltd., of
Toronto, capitalized at $400,000, to

manufacture and deal in machinery and
parts and accessories.

More Buying.—This year the Canadian
Jv'ational Railways rolling stock will be
Increased by the building of 5,750 freight
cars, 80 locomotives, and 70 passenger
•coaches. The additions to the rolling
stock, contrai-ted for in 1919, are now al-

most completed.

For Ship Steel.—The Davie Shipbuild-
ing Corporation of Levis, Que., a sub-
sidiary of the great British Empire Steel
and Iron Corporation, has taken options

on lands situated in Lauzon with the in-

tention of building in a year a huge es-

tablishment destined to niepare steel and
iron for the construction of ships.

Better Shipments.—Freight conditions

at Buffalo have improved in the last few-

days. The Pennsylvania Railroad are

undertaking to relieve the congestion of

cars in its yards at Buffalo to provide a

freer movement of coal. About 150

trainiiieii were brought into Buffalo from
other points and are working in the
ya••d^i. Co.'d shipments were reported to

be coming into Ontario in fairly regular
c;uantities by the Ci-and Trunk, On one
day 159 cars of soft coal and 108 cars of

hard coal were brought into Toronto..

The first of the two blast furnaces
which have been under construction at

the River Rouge plant of the Ford
Motor Co. was put in operation Monday,
May 17, when Henry Ford, holding in

DISPOSAL OF ROSS RIFLE PLANT
SPOKEN OF IN OTTAWA HOUSE

QUOTATIONS asked and answered in

the Dominion House a few days ago,
have a peculiar interest for the Canadian
mai-Iiine t -o; trade and manufacturing
interests generally. Mr. Bureau was the
questioner, and the replies were' supplie 1

by the Hon. Hugh Guthrie:

Q. What was the inventory value of
the machinery in the Ross rifle factory
at Quebec when taken over by the Gov-
ernment ?

A. The Canadian .\ppraisal Company
made inventory values as follows:

Reproductive value $875,000
Sales value $500,000
Q. What amount has been received

from the sale of this machinery up to
the end of the last fiscal year?

A. Approximately $400,000.

Q. Was said machinery and other
physical assets of the plant disposed of
by public tender, through commission
agents or by private sale?

A'. The means adopted for the sale of
the machinery and other assets of the
plant were intended to meet conditions
as they occurred, and are as follows:

(a) By the circulation of printed lists;

(b) By advertising;

(c) By assistance from machinery
firms;

(d) By personal calls and correspon-
dence.

Q. What method is being adopted at

p-esent in regard to the disposal of ma-
chinery on hand?

A. Machinery now being sold as in
"3" above, and in accordance with a price

list. '

Q. Who is the officer in charge, where
nnd on whose recommendation was he
appointed?

A. Mr. W. S. Fisher is the commis-
sioner in charge, and was appointed by
Order-in-Council in April, 1917.

Q. What prior experience has he had
in regard to the valuation and disposal

of machinery?
A. He ha.s wide bu^lness experience in

faundry and hardware business.

Q. Has the Government a special au-
ditor at the plant to check up prices,

nethods of sale and amounts received
from the assets disposed of?

A. No. Systematic auditing is carried

out by. departmental auditors, and a
special audit on the premises is made
periodically.

Q. Is it true that some of the machin-
ery in the plant has been broken up and
sold as scrap metal instead of being sold

intact at present market value?

A. Yes. A few special machines have
been broken up and sold as scrap. How-
ever, these were of special design for the

manufacture of Ross rifles, and, being
absolutely useless for any other purpose,
were unsaleable.

his arms Edsel B. Ford's three-year-old
son, Henry Ford III, helped the child

light a match and tire oil-soaked excel-

sior, which touched off the charged stack.

The 500 tons of pig iron which hence-
forth will be produced daily, will be in-

creased to 1,000 tons daily when the sec-

ond furnace is put in operation.

Short of Coal.—The soft coal situation
in Guelph is becoming more serious every
day, and if coal does not come in more
freely during the next few days some of
the local factories may have to close

down until they can secure a supply.
There are one or two factories that have
a fairly good supply on hand, but they
are conserving it in every possible wa.v
in order to make it last. The city water-
works department has only a very small
supply, and it has already used up three

curs of wood.. The gas department has
sufficient for several weeks.

Coming Back to Canada.—Building

trades mechanics who crossed to Eng-
land following the armistice, in consider-

able numbers, are coming back to Can-
ada, according to John Cottam, secre-

tary of the Toronto union of carpenters.

"Each steamship arrival brings old

members back alon^r with a number of

new faces. They all tell the same
story," said Mr. Cottam. "They say that

work is plentiful in the skilled trades,

but that living is very high and that

the housing problem is very serious."

Returning to Work.—Men at the Keat-

ing's foundry, Toronto, who have been on

strike for several weeks, have returned

to work. They have been granted a fiv«

cent increase upon the wages they were
receiving a few weeks ago. the increase

to be retroactive to May 1, and a fur-

ther increase of five cents to be granted

on August 1. Agreements have also been

signed with the brass workers at the

Monarch and Standard Sanitary Foun-

dries. Other firms are still negotiating

with the Machinists' Union respecting in-

creases.

Motor a I'ailure.—Sequel to the re-

m.^!kab!e furore over stock of the P.

Lyall Xi Sons' Constructicn Company be-

cause of the remarkable motor engine

said to have been tested out by them

some months ago. comes in the annual

statement of the company, which says:

'The automobile engine with which your

company experimented was tested by

experts, whose reports do not offer suf-

ficient encouragement to undertake its



June 3. 1!)2() C A X A D I A X ^I A C ri I X E R Y 97

Announcing the New

Ryerson-Conradson Twin Motor Driven
High Power Plain Radial Drilling Machine

Special Features in the Design, Construction and Operation
Twin Motor Drive. One motor on head driving spindie and Splash Oiling System.

the elevating motor on column. Exceptional Feed Range. Sixteen feeds from .005' to .370'.

Drilling, lapping, boring and reaming operations can be per- Qnly radial drill which can be operated on a true radial line
•o^^a.

^j,;^ column.
Concentration of all shafts in head. Only four shafts and The long bearing surface and double acting clamping device

sixteen gears furnish sixteen spindle speeds. of t\.^, ^^m on the column reduces all springing and sagging

Elimination of all bevel gears and friction clutches for tapping. to a minimum.

Arm of box section design. No overhanging of head -as on Power consumption practically 49 per cent leu than that of

other types of radials. other radial drills.

The nem Bulletin 4001 -D gives complete information.

ESTABLISHED 1842 INCORPORATED 1888

Joseph T. Ryerson & Son
CHICAGO, ILL., U.S.A.

Canadian Repretentatioet : MACH I NERY

GARLOCK-WALKER MACHINERY CO., 32-34 Front Street, TORONTO
MONTREAL WINNIPEG

II interested tear out this page and place with ti-ith letters to be answered.
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manufacture." There has been a large

decrease in earnings during the first year
of reconstruction, but President William
Lyall says: "Your company has been
fortunate in securing several large con-

tracts, in addition to those already in

hand, and your directors look forward
with confidence to the future."

Suep for Commission.—J. Wesley Al-
lison, of Morrisburg, Ont., who figured
in the famous fuse inquiry at Ottawa in

1916, is now appearing as plaintiff in a

suit in New York that is also based en
munition contracts. Suit for $300,00n

based ujion a Briti.sh munitions contract
was filed in the T'nited States District

Court here this afternoon by Colonel
Allison against H. M. Dodge, of Madi-
son, N J., director of the Remington
Arms-Metallic Cartridge Company. Al-

lison claims the amount as commission
due him on a contract for more than
2,000,000 shells. He alleges that he ob-

tained plans and specifications for the

cases, furnished them to Dodge, and
gained from Sir Sam Hughes, Minister
of Militia and Defence of Canada, "di-

rections to proceed with the manufacture
of the tools."

PERSONAL
Official announcement was made that

P. Merril has been appointed general

manager of the Dominion Ircn and Steel

Company, and the Dominion Coal Com-
pany. Mr Merril will reside in Sydney
and will be in charge of all the operations

of the two corporations and their sub-

sidiaries.

EXPANSION CANADIAN" BUSINESS MAY
FOLLOW HALL-WILLIAMS MERGER

old company, regarding changes in posi-

tions, he stated that the personnel of the
new concern would be as follows:

Mr. Brill, who will be president, is a
consulting and i.ianufacturing engineer
of wide experience. Mr. Davis, senior
membei- of Davis & Co.^ New York, will

be chairman of the board of directors,

while Leslie S. Hall himself will take
over an e.xecutive position between the
two factories and becomes vice-president.

Mr. A. R. Hall will be manager of the
local plant and Mr. E. L. Williams, will

have charge of the local office. Mr. E.

W. Hall is retiring as secretary and
treasurer of the company, and Mr. E.
L. Hall, who is now in England, will

no doubt continue with the new corpora-
tion on his return.

This places the local branch in an en-
viable position as nearly all their present
officers retain executive positions. "Still

better machines and better education as
to the use of our machines will be our
motto," finished Mr. Hall.

Some time ago CANADIAN MACHIN-
ERY presented an article to their read-
era on the plant of the John H. Hall &
Sons, Ltd., Brantford, Canada. At the
conclusion of this article we stated that
business expansion was only a matter of
time as far as we could see, and while
we take no credit as to being prophets,
our prognostication has come true never-
theless. This concern has now formed
a merger with a well-known American
pipe machine manufacturer, namely, the
Williams Tool Corporation of Erie, Pa.
The .John Hall Co. is too well known to

require further introduction, but to
those who are not familiar with the
Williams Tool Corporation, we might
state that they are one of the oldest and
perhaps the largest manufacturers of
pipe machines in the United States.
The Hall Co. have been so busy lately

that a night shift has been necessary,
and it was felt that something had to be
done to meet the increasing demand for
their machines and for prospective ex-
port orders, hence the merger. It is

expected that in the very near future a
new modem factory will be necessary.
The announcement of this merger will

no doubt be of particular interest to the
machinery houses in Canada, and the
U3ers of pipe threading machines in gen-
eral. Both these concerns specialize on
pipe machinery, and the new corporation
will have a capitalization of close to one
million dollars. The entire activities of
the new company will be to produce the
latest and best in their line. This will

ensure that the present high standard of
Hall products will not only be maintained
bul improved if possible. Machines will

be manufactured in larger quantities, and
it :is hoped in the near future that the
company will be able to ship from stock
from their own warehouse. All standard
stock pares and dies will be .ivailaWe for
ijrtmediate shipment.

SA. .special department of the new cor-
poration will be the publicity or educa-
tional department. Attractive literature
covering the various uses of pipe ma-
chines, ns seen from the users' stand-

point, will , be covered. Charts will be
shown and devices in actual practice.

The cost of threading pipe and how to

overcome lost production will be gone
into. A service of instiuetive and edu-

cational circulars will be issued for the
man on the machine, and the advice and
experience of twenty years will be
placed in these books and booklets.

The local plant of the concern will he
known as the Hall plant of the Williams
Tool Corporation, and several special

hi^h powered machines will be installed

to speed up their present production.

Speaking to Mr. Leslie S. Hali, the

president and general manager of the

Screw Pitch Gauge

The Greenfield Tap and Die Corpora-
tion of Greenfield, Mass., have made an
imprcvemont on the old-fashioned screw
pitch gauge, in making the same into a

limit gauge, which will increase the ac-

curacy and enable the user to determine
in which direction any error lies. One
side of the gauee is cut to conform to the

normal pitch of the thread, while the op-

posite side is divided into two sections,

one 'of which is cut with a thread 0.002

inch long, and the other section 0.002 inch

short per inch, thus givine: a tolerance

above and below the normal size.

ON THE TRAIL OF THE PROFITEER
—Reynolds in Tacoma "Register.'
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Dumore Grinders
in tHe

!j Delco Tool Room

it'-

BUSY, EFFICIENT, ADAPTABLE TOOLS
THE Dumore Grinders at the Dayton Elec-

tric Laboratory Company (Dayton, Ohio)

are continually busy and the Delco tool

makers surely like them. The job you see

chucked in the heavy lathe is one of a lot of

fine counterbores used in the production of

distributor cams on Delco ignition sets. Fine

limits are fixed on this job and the Dumore
as an internal grinding machine has amply
proven its dependability for the accurate

grinding of duplicate diameters.

This is only one of the many uses made

of Dumore Grinders. For all work where

speed and production costs are to be con-

sidered—where accuracy is of prime import-

ance—and also for the multitude of odd jobs

that arise every day— Dumore Grinders are

indispensable

Dynamically balanced, no end play, no
vibration. Equipped with S. K. F. and Nor-

ma ball bearings. Well built, adaptable, effi-

cient—Dumore Grinders cut costs throughout

the shop.

WISCONSIN ELECTRIC COMPANY
2924 Sixteenth Street RACINE. WISCONSIN

DUnORE^QtlNDERS
«M

// interested, tear out this page and keep with letters to he answered.
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RAILWAY SCRAP SHORTAGE
Continued from page 90

63. No. 3 «prin^ steel. Coil springs

made from steel under 3-16 inch in any

diameter.

54. No. 1 cast steel. Charging box

size, 5 ft. and under, under 18 in. wide;

no piece weighing less than 10 lbs. to

be included.

.5.1. No. 2 cast steel. Over 5 ft. long

and 18 in. wide.

56. No. 1 heavy melting steel. Charg-

ing box size, 5 ft. and under 18 in. wide;

no piece weighing less than 10 lbs., in-

cluding all steel scrap not otherwise

specified.

57. No. 2 heavy melting steel. Over
5 ft. long and 18 in. wide; including all

steel scrap not otherwise specified.

58. Tools and tool steel. Files and
worn-out steel tools, including old claw

bars, pinch bars, spike mauls, track

wrenches, picks, adzes, axes, chisels,

drills, hammers, knuckle pins, punches,

tool steel, finger pins, bits, draft keys,

bar steel, weighing 10 lbs. per piece.

59. No. 1 tires. All locomotive driv-

ing, engine truck and coach tires 36 in.

and over inside diameter, smooth Inside;

not grooved for retaining rings.

60. No. 2 tires. All tires not included

in No. 1.

01. No. 1 turnings and drillings. Wrot
iron and soft steel, clean and free from
cast borings, brass, hard steel, other

metals, dirt and lumps.

62. No. 2 turnings and drillings. Prom
tires and other similar steel, including

hard steel; clean, free from other metal,

dirt and lumps.

63. No. 1 turnings, drillings and bor-

ings. WrotI cast and steel mixed; free

from other metals, dirt and lumps.

64. No. 2 turnings, drillings and bor-

ings. Wrot, cast and steel, mixed with

brass and other metals; free from dirt

and lumps.

65. Wrot, No. 1 extra railroad. Rods
and bars, 1^ in. in diameter and larger;

6 ft. and over.

66. No. 1 railroad wrot. Clean wrot
iron, from railr6ad equipment, pieces

measuring 4 in. long and over (exclusive

of threads), may include rods and bolts

% in. in diameter and over (except

track bolts) , also drawbar yokes, bridge

iron in bars or rods, switch rods, heavy
iron chains, links and pins; free from
riveted material.

67. No. 2 railroad wrot. All wrot iron

under 6 in. long not .specified under No.

1; to include track spikes, bolts and
nuts, rivets and lag screws.

Miscellaneous

68. Babbitt. Clean.

69. Barrels, oil. Standard classifica-

tion.

70. Barrels, paint. Standard classifica-

cation.

71. Bag;; and burlap. Bagging, sack-

ing and waste covering.

72. Brick. Arch and fi^re brick.

73. Belting, leather. Including

punchings ' and trimmings (specify

width). ,;

".

74. No. 1 brass. Locomotive brass,

including rod brass.

75. No. 2 brass. Steam metal brass,

including valve fittings.

76. No. 3 brass. Car journal bear-

ings free from babbitt.

77. No. 4 brass. Brass borings, drill-

ings and turnings.

78. No. 5 brass. Yellow brass east-

ings, including hose couplings, etc.

79. No. 6 brass. Coach trimmings and
light brass.

80. No. 1 copper. Wire, flue ferrules,

pipe, hammer heads.

81. No. 2 copper. Sheet copper.

82. No. 3 copper. Roofing copper

with paint and nails.

83. No. 4 copper. Battery copper,

dross and oxide. Report separately.

84. Carpet, linoleum and plush.

(Specify kind).

85. Crucibles, old.

86. No. 1 hose. Air brakes and signal

hose free from wife and fittings, also

rubber boots and shoes without leather

soles.

87. No. 2 hose. Steam and water
hose, free from wire end fittings.

88. No. 3 hose. Engine tank, washout,
fire and rubber lined fire hose, free from
wire and fittings.

89. No. 4 hose, wire wound hose and
wire inserted. To also include oil and
paint hose.

90. Rope. Mianila fi.bre, not includ-

ing tar rope.

91. Tarred rope and marlin.

92. No. 1 rubber. Rubber packing,

gaskets, diaphragms, matting and step

treads.

93. No. 2 rubber. Rubber valves of

all kinds.

91. No. 3 rubber. Rubber belting of

all kinds.

95. No. 1 wheels. Cast iron, includ-

ing car, tender and engine truck; no al-

lowance for grease and dirt.

96. No. 2 wheels. Steel tired; specify

kind.

97. Wire, telegraph in rolls.

98. Zinc, sheet and battery.

*Structural covers building and bridge
iron and steel. Shaped covers cars and
pile, driver iron and steel.

INDUSTRIES THAT
ARE EXTENDING

Going Ahead With New Building in

Order to Handle the Increasing

, Trade

The Draper Mfg. Co., Port Huron, will

re-open and enlarge its plant at Petrolia,

Ont., which was closed some time ago.

It manufactures valve facing tools, ball

check valves, ball globe valves, balanced

brass balls, etc. Operations are expect-

ed to begin in about two months.

Beatty Brothers, Fergus, Ont., manu-
facturers of stable equipment, pumps,
washers, etc., have increased their capital

stock from $750,000 to $2,000,000 to pro-

vide additional capital to take care of in-

creased business. It is the intention of

the company to spend this year about

$150,000 on additions and machinery.

About 70,000 sq. ft. of floor space is

being added to the Fergus plants and im-

provements are under way at the plants

at London, Ont.

The Sherbrooke Machinery Co., Ran-
irell Street, Sherbrooke, Que., has
awartled the general contract to the

Loomis Construction Co., 7 Belvidere

Street, for an addition to its machine
Sihop to cost $26,000.

Bert Marsh, Auburn, Ont., will rebuild

his sawmill recently destroyed by fire

and is asking for prices on equipment.
The Berliner Gramophone Co., St. An-

toine Street, Montreal, has awarded con-

tracts for the erection of a factory cost-

ing $400,000. The Atlas Construction

Co., 37 Belmont Street, has the contract.

The Atlas Mfe. Co., Port Arthur, Ont.,

manufacturer of electrical supplies and
equipment, automobiles, etc., has recent-

ly purchased propertv on .Ambrose Street

and is remodelling a building on the site.

It also intends to erect a four- store

v

brick structure for whi'-h machinery will

be purchased.) W. L. McG'-ecror is presi-

dent; A. G. Day, vice-nvesident.and A. C.

Latoski, secretary and freneral manager.

Montreal Notes
G. J. Desbarats, Deputy Minister of

Naval Service; Thos. Robb, of the Ship-

ping Federation, ano C. J. Gauthier, sail-

ed from New York last week on the
Crotic to attend the Seamen's Inter-

n.itional Conference, which is being heh!

[i* Genoa this month.

The St. Lawrence Welding Company,
pf 13S Inspector Street, Montreal, has
secured the manuf.^cturing and selling

rights for the Simplex collapsible rims
for :mto:nobileR. In addition to the mak-
ing of the new riiii,5 they will manufac-
ture the attachments for the converting

of old rims.

The new addition to the plant of the

St. Lawrence Welding Company has been
compileted and new machinery has been
installed. A set of 8 ft. bending rolls,

capable of handling 1-inch plate, has

hr.cn :idded to the equipment. Seve)-al

new Uiac^hines have also been provided in

the machine shop.

.\ t tl:e annual meatinf of the Mont-
real branch of the Ensineerincr Insti-

tute of C:inada hold last week, .Arthur

S'.MvevoT was elected chairman for the

ensuing year. In addition to the election

of olTicers, a corporation of professional

f-nt'ineors v.^as formeci. and the council

for the present year of this new section

will be A. R. Dccary, president; W. J.

!'"'r,iiicis, vice-president, and F. R, Brown,
honorar v secretar.v-trsasnrer.
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The man who ha.i a well defined ideal, who
hews to the line, who eliminates all de-
terrent influences, who concentrates hix
energy on his ideal, who bends his efforts
towards tTie one thmg is pretty sure to

accomplish his purpose.

^>:{^i

WILL SOLVE
YOUR HOLE
PROBLEMS

Try Your
Jobber
First

Order by the

Name
''Morrow''

and Make
Assurance

Doubly Sure

JOHN MORROW SCREW & NUT CO., LTD.
INGERSOLL, CANADA

7 Hop Exchange, Southwark St., London, England

MONTREAL
St. Paul St.

WINNIPEG
Confederation
Life Building

VANCOUVER
1290 Homer St.

Largest makers of Set and Cap Screws, Semi-Finished Nuts,
S. A. E. Plain and Castle Nuts, S. A. E. Cap Screws.

If interested tear out this page and place with with letters to be answered.
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Upon the Health
of your employees
depend your profit

and production

PURO
(MADE IN CANADA)

Uon'i. be oim tented with half-way yt^ixhiL-ss or

ntftkeMiift drinking arrai^gt-mtnt.'*.

Throw out the germ-laden

Drinking Cup !

Give your men a clean drink

SANITARY
DRINKING
FOUNTAIN

Allows just the
proper amount
of cool, clean,
fresh water toCO m e through
the bubbler.
•> o spurting
overflowing, no
l.ss. "Puro"
'.ewilates iisdf.
^^"iro" eaves

f>,% on water
»MlIs, too. You
can attach it in
a few mimite-s.
Tell IB how
many men, how
™ a n y depart-
mente an<l we'll
'ell you ' how
much the crj«t
will be.

Puro Sanitary Drinking
Fountain Co.
Canadian Agents:

McKENZIE BROS.
18 St. Alexis St. Montreal, P.Q.

When Writing- to

Advertisers say you

saw it in Canadian

Machinery

REGARDING iMOLYBDENUM
(Continued from pas^e 531)

of the other ingredients alloyed. The
rolling mill yield is also higher and the
cost of grindinj: less.

"Most marked results are obtained in
the forming of the steel. To illustrate,

the forging temperature can be carried
considerably higner than is ordinary
without fear of destroying properties
hitherto unreclaimably lost if the tem-
perature exceeded the allowable narrow
limits. In other words, the forging can
be done at a higher temperature without
burning or over-crystallizing the steel,

and this results in cutting down the
forging f perations because the metal is

more plastic, and it also eliminates the
losses heretofore frequently occurring
for the reason that the allowable limits
of forging temperature were exceeded
during the forging, because of inability
to maintain uniform temperature regu-
lation, particularly where articles are
being produced in large quantities. An
additional saving is effected by virtue
of the fact that with such wider range
of forging temperature, the use of the
expensive regulating equipment and
operators is obviated, because the fur-
nace men can readily approximate the
temperature within much less than 200
deg., merely by the color of the metal.

"Again, the range of temperature for
heat treatment is greatly increased, and
instead of being confined within 10 deg.
to 20 deg. Fahr. as is the case with pre-
sent commercial alloy steel, the temper-
ature range is increased to about 200
deg. Stated in ether words, the molyb-
denum prevents detrimental structural
changes, such as crystallization, and
secondary chemical reactions from tak-
ing place until the temperature goes
several hundred degrees above the point
of recalscence. This is an advantage of
the greatest importance, not only be-
cause of the saving effected in the cost

by the elimination of furnace regulating
equipment, but also because the metal
will run uniformly under wide variations
in temperature, which means that the

losses in manufactui-e and in service, or-

dinarily attributable to exceeding the
narrow range of heat treatment, are re-

duced to a minimum, if not entirely

eliminated. In other words, it is possible

to manufacture machine parts, for ex-

ample, on a large scale and obtain uni-

form results notwithstanding the im-
possibility of maintaining uniform tem-
perature conditions.

"Furthermore, it appears that the

qualities of the steel after forging are

far superior than is ordinarily found to

be the case, so that it is possible, if de-

sired, to eliminate the normalizing heat
preceding the quenching heat. In so

far as the drawing heat is concerned, the

use of the molybdenum makes it possible

to draw at a much higher temperature,
which effects a saving because it is much
easier to regulate a furnace at high tem-
peratures than it is at lov/ temperatures.

"As to workability after heat treat-

ment, I find Ihat alloy steels made in

accordance with my invention have ex-

cellent machining characteristics, having
_ the ease of workability of vanadium steel

combined with the superior non-crystal-
lizing characteristics of the nickel steels.
"The physical properties of the steel,

in contra distinction to ordinary com-
mercial alloy steels, very closely ap-
proximate the super-excellent properties
of the special steels. Thus, the tensile
strength and the elastic limit are great-
ly increased, wliile a maximum elonga-
tion is obtained. The cost to obtain like
results with the nickel and the vanadium
steels, even assuming that no result
detrimental to other properties would
follow, would be prohibitive. The steel
also has a very high resistance to im-
pact and shock, and to alternating
stresses without crystallization, the re-
duction in area is excellent, and the steel
can be cold bent double or twisted a
number of times without developing
flaws. It appears tiiat by the use of
molybdenum in small quantities the in-

crease in the physical properties is ob-
molybdenum materially increases the
depth of hardening, so that the above
properties will be found even where con-
siderable reductions in cross-sectional
areas are made during manufacture.
Certain of these properties flow from tUe
fact that the increased temperature
range permits of forging, quenching and
drawing at a higher temperature; and
other? from the direct chemical effect

and the indirect chemical, effect of the
molybdenum."

TRADE GOSSIP
Trouble at Peterboro.—The Canadian

General Electric machinists' at Peter-
boro offer to the company to abide by the

recommendations of the Board of Con-
ciliation authorized by Senator Robert-
son, Minister of Labor, brought the fol-

lowing reply from Senator Nicholls to
Mayor Mclntyre: "The company de-

clines to be represented on a Board of

Conciliation in connection with the strike

in Peterboro, and must also decline to

accept any award of such board if ap-
pointed. We are itill willing to grant

the increases which were offered to the

men before going on strike. We have
advised the Minister of our decision."

It was followed by another telegram,

which simply reiterated Senator Nich-

olls' determination not to yield to the

demands of the men.
Get-Together Meeting.—Friday even-

ing the management and the employees
of the P. B. Yates Machine Company,
Limited, Hamilton, held their first annual
"get-together" social and entertainment
in the Sons of England hall, Hughson
street north, when about three iiundred

of the employees .and their friends at-

tended. The entertainment commenced
about 7.15, in the form of a euchre and
whist drive, concert, supper and dance.

The company had also prepared a fine

Softball diamond, and the team of the

Yates company will be glad to ar-

range a game with any of the other

factories. There is also a fine soccer

and quoits field for the employees. For
some time past there has been a steady

growth of the community spirit in the

firm.
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Various Machine Operations on Beveled Shoe
Practical Men in General Will Welcome This Article Describing
Interesting Problems Met with in the Machining of This Shoe-

Both Milling and Drilling Work Are Entailed.

A RATHER interesting problem
presents itself in the machining of
the part shown completely finish-

ed in the lower right-hand comer of
Fig. 1. This is made of steel and has
both ends bevelled, these running tangent
to a common centre from which the inner
and outer radius is swung.' This part is
one of a number cut out of the ring il-

lustrated at the left, the cutting out
operation being performed with the work
set on a suitable angle, so the work will
look as shown in the upper right-hand
corner of Fig. 1 after the operation of
sawing apart.

In considering this piece the first oper-
ation determined upon was to forge up
steel sleeves of suitable length and dia-
meter, these to be held in a chuck on the
lathe while bored, turned and cut off into
rings such as are shown. Fallowing this
in succession the shoes are cut from the
ring—the holes are drilled—one end is

milled, followed by milling of the oppo-
site end, after which the lips on the side
of the bevelled ends are milled.

Referring to Fig. 2. Here is shown
the fi.xture in which the blank shoes are
cut from the ring. It will be noticed in

this connection that the ring A is held
on an angle so the ring will be cut apart
diagonally. The first cut is made as in-

dicated by the two lines B, the work be-

by F. SCRIBER

FIG. 2—FIXTURE FOR SAWING SHOES APART.

ing held in place by clamp C, it being
obvious that the ring is centralized by
the diameter D on the fixture. At this

tinie spring pin E has been pulled back
by means of the knurled knob F, to allow

the ring to be put in place, and after

the first cut is made the ring is re-

volved on its seat (the clamp being

loosened to permit cf this) until the teat

on the end of the spring pin enters this

slot, thereby indexing the ring correctly

for making the next cut and thereby per-

mitting the severing of the first blank.

Continuing this operation of revolving

the ring, using the spring pin as a stop,

clamping the ring and sawing through

U. a z£ U

SHoe
IfHC// Fiitfr Cut Of

FIG. 1—LAYOUT SHOWING OPERATION? WHEN MACHINING SHOES.

u \

FIG. 3—THE JIG FOR DRILLING OF TWO HOL.BS.
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FIG. SHOWING VISE JAWS FOR MILLING ANGU;.

the ring successively, the entire ring is

cut into the necessary blanks from which
the shoe is 'made. Slots G arc used for

holding down bolts to clamp this fixture

to the table of thf machine, while should-

ered pin H is used under the end of the

clamp, thereby causing the clamp to bind

equallj both sides of the ring near the

cut.

For convenience in locating the work
during the operations which are to follow

the next operation is to drill the small

hole and aiso to drill and counterbore the

screw hole, all of which is perforoied in

the jig shown by Fig. 3, which is oper-

ated as follows: With hinge cover A
swung back out of the way the work is

placed as shown in the grooved block

B, which locates it sideways, while it is

Iccaled against the pin C for endwise lo-

cation. The hinge cover is then swung
into position, it being locked in place by
the quarter turn screw D. Knurled screw
E is then used for holding the work in

position, while the holes are machined
in the usual manner, using a spot drill,

reamer size drill and reamer for the

small hole, while the other hole is spot-

ted witli a counterbore size drill, drilled

with a screw size drill and counterbored,

this being standard practice where a good
degree of accuracy is required without

the use of slip bushings.

It would perhaps be hard to devise

a simpler method of handling this shoe
in a cheaper manner than to use a

special set of vise jaws, and while this

cannot be termed a speedy operation it

is very efficient, reference to Fig. 4 clear-

ly indicating the method of handling at

this time, H being necessary to mill both
surfaces at one end, following which the

work is turned end for end, while the

other two surfaces are milled.

The vise proper A is of a standard
make in which the movable jaw is oper-

ted by screw B. The two jaws C and D
are special, being made to accommodate
this job only; jaw C is shaped to con-

form to the outer radius of the work,
while jaw D is curved so there will be
no interference, and is also grooved to

locate the work sideways, a pin E in

the screw hole of the work being em-
ployed to locate it radially. With the work
clamped in the position shown, by oper-
ating the vise in the usual manner two
cutters F and G are caused to mill both
surfaces (which are at right angles to

e&ch other and at an angle of forty-

five degrees to the centre line of the

work) at the same time. Reversing the

work and proceeding to hold and mill it

in the same manner is all that is neces-

sary foe machining the other end.

Fig. 5 illustrates a milling fixture for

performing the final operation, that of

milling the lips on the ends of the work.
This fixture is very simple, inasmuch as

two parts, A and B, are placed as shown
over pins C and D, and are clamped by
strap E through the medium of the stud

F and nut and washer G.

It will be noticed in this connection

that opposite ends of the work are milled

at this time on two separate parts, there-

fore at each pass of the cutter it is equiv-

alent to completing one shoe, the work
being fed under the cut in the direction

of the arrow.

No attempt was made to get maxim.um
production from these fixtures, it simply
being advisable to get duplicate work in

moderate quantity.

SEAM WELDING MADE PERFECT

A vital improvement in the process of

"seam welding" by electricity has been
made by a British firm of engineers. In

this process, as usually carried on, two
thin sheets of iron are held together be-

tween rollers which carry the welding
current, and are moved continuously as
the welding proceeds. The metal at the
joint must be thoroughly cleaned before-

hand, as any scale on the surface melts
before the iron and causes the rollers to

slip. Another disadvantage is that the

welded portion nnsses on in a half-molten
state and is liable to open before the
metal sets. In the new machine the pro-

ces.s is made intermittent. The rollers

INTERESTING FACTS TO BE
FOUND IN THIS WEEKS
ADVERTISING SECTION

All about a certain attachment

that hangs on to every speck of

dirt and muck it comes in contact

with.

A machine whose cutter removes
metal 90% of its actual working
time.

All about certain equipment that

saves time, labor, and money.

A mark to look for, that, al-

though inconspicuous, is very sig-

nificant.

What one firm considers the best

thing they make.

Numerous requests that yon
write and secure valuable informa-
tion.

That extensive experience is

bound to show results.

What to do if a bad nut gets

loose.

How one can increase his batting

average without even playing base-

ball.

A machine tool builder that em-
phasizes fourteen points in his pro-

duct.

That production is something
that depends on your equipment.

That low co.st of maintenance is

a very important feature.

That it pays to be interested in

cutting drilling costs.

That gauging is an expensive op-

eration.

How to cut cutting cost.

That the location of an industrial

plant has a vital effect on its pros-

perity.

grip the sheets in the same way, but as

soon as the welding current passes and
fuses the metal it is switched off, and the

rollers give the work a squeeze, making
a firm weld. After a short interval which
gives the weld time to set, the rollers

move the work a little, current is switch-

ed on, another weld is made, and the

same process is i-epeated. Thus a series

of overlapping spot welds is produced,
forming a continuous water-tight weld.

With this machine there is no need to

spend time and money in preliminary

cleaning of the metal. The serious of ac-

tions is effected by the simple automatic
mechanism. Most successful results

have already been achieved by this in-

vention.

FIG. .1- FIXTURE FOR MILLING LIPg ON SHOES.
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Are You Anxious to Increase Your Production?
Believing that Everybody is Scrambling After Increased Produc-
tion, We Have Compiled Some Interesting Data on a Recent
Machine Tool Development—Examples of Work Performed Are

Also Given.

By J. H. MOORE

WHILE the article to follow will

discuss and describe a certain

type of lathe, this does not infer

that it is intended as a new equipment

notice only. The intention is twofold

first, to acquaint designers in general

regarding the main points in this ma-
chine's design; and second, to place be-

fore the practical machinist the possibil-

ities of this type of lathe. The machine

under consideration is that, of the Multi-

Cut lathe, as manufactured by the R. K.

LeBlond Machine Tool Co., Cincinnati,

Ohio.

As they remark, "Multiple cutting is

cost cutting." In these days of keen

competition, this feature of cost cutting

is a big consideration. What everyone

desires is production, and to obtain this

condition, we must eliminate every pos-

sible leak. It is only by so doing that

we can hope to reach maximum efficiency.

The general trend in the machine tool

field has been towards "special machine

for special work," or in other words,

"Definite service machine tools."

Description of Machine

One of these departures is found in the

LeBlond Multi-Cut lathe, for this tool has

certainly been built for definite service.

To get acquainted with its general ap-

pearance let us refer to Figs. 1 and 2.

This lathe is of the semi-automatic

type, on which one or more facing and

FIG. 3- A REAR VIEW SHOWING THE FACING ATTACHMBN'I

GENERAL VIEW OF THE LATHE. i .jj) ( .(.'^

FIG. 2—AN END VIEW SHOWING VAKIOUS POINTS OF
CONSTRUCTION.
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I ii^,. 4—A TYPICAL TOOL SET UP.

turning operations can be performed
simultaneously; one operator running one

or more machines. Various drives and

equipment caji be provided, this feature

allowing it to be used in any industry

having duplication work to perform.

'O. ^Q <>

^ \ \

'0, '<>,

PIG. 5—DIAGRAMMATICAL VIEW OF SH!T UP SHOWN AT FIG. I

FIG. 6—TURNING. FACING, AND FLANGING
OF AUTOMOBILE WHEEL HUB.

The work itself may be centered, held

on arbors or expansion chucks of either

pneumatic or hand-operated design on
work that has been previously bored,

reamed, or rough turned on the turret

lathe or automatic, this machine fits in

ideal for finishing purposes. Finish

turning and facing are accomplished very
rapidly. This makes the machine very
useful in finishing gear blanks, cone pul-

leys, bevel gears, pdstons, steering

punches, cam shifts, etc., etc. Of course,

the lathe is not confined to finishing work
only, but owing to its rapid action, it is

especially useful for such class of work.
As the word multi-cut signifies, manv

tools, are used at once. The tools how-
ever, are of the lathe type, simple and
inexpensive, so that the upkeep of tool

equipment is not a large item. The ma-
chine is easily set up, there being no
cams, either fixed or adjustabl> to con-

sider. Having described the uses of the

lathe let us proceed with its general de-

sign.

General Design

The machine is built in two sizes. No.
6 and No. 9. The former of these has a

6 inch swing, and 10 inch capacity be-

tween centres, while the latter has a 9

inch swing and a 16 inch capacity be-

tween centres. Both sizes are built with
two types of headstock, named F and D.

The first style may be motor driven bj
either alternating or direct current, and
is of the selective speed type, providing
6 speed changes through sliding ger^s
from a constant speed driving pulley.

This permits of speed variation sufl[icient



IllC 10. l!l-20 OA N A 1)1 A N M AC II I NKRY 54'.

plied to meet with the requirements of

the work.
A statement of the attachments pog-

sible, however, will be well worth while.

Plain or universal facing attachments,
taper attachment, compound or plain

block rest, draw-in attachment with col-

let special formin.^ attachment, and in

feet any special tool and chuck equip-

ment can be provided. As the lathe is

really a definite service machine, the

tooling is arranged, to suit the work, aim-
ing at the turning it out at maximum
speed.

Referring to Figs. 1 and 2, it will be
noted that the bed is of anvil section,

with broad slides for the carriage, bear-

inprs, head, and tailstock. These are so

arranged that the pressures resulting

from the cut tend to force the slides more
firmly to a bearing. The slides are very

FIG. 7- VARIOUS OPERATIONS ON A CAST STEEL BEVEL GEAR

) cover all classes of work. If desired

le headstock can be made writh right

ngle drive.

The style D headstock is of the single

peed open belt head type. It is pro-

ided with a lever operated friction start,

;op and brake. The pulley on this

eadstock is accurately balanced, per-

litting of speeds up to 1,000 r. m. p.

his, of course, makes it especially

daptable on brass, bronze and alumin-

m work.

The friction clutch is mounted in the

eriphery of the driving pulley, and is

f the double finger, wedge acting type,

eing adjustable for tension, and bal-

nced against rotative forces. A brake
; mounted on the spindle, bringing it to

n instant stop when clutch is released,

spring tension holding it into the brake,

reventing accidental starting.

The spindle bearings are renewable

bronze boxes, babbitt lined and provided
with sight feed oilers. The thrust is

taken up by ball thrust bearings. This

style head is intended to be driven direct

from the line shaft, but should this be

impossible, jack shafts can be provided.

As the class of work accomplished by
these machines is so varied, the equip-

ment provided is optional, ifnd is sup-

FIG. 8-FINISHING OPERATIONS ON A SLEEVE BEVEL GEAR.

FIG. 9—MULTIPLE TOOLING USED ON
TRANSMISSION SHAFT.

broad and are provided with dovetail

guiding shears. These are tapered gib-

bed and prevent and lifting tendency.

The bed is strongly ribbed, and con-

tains a pan for cutting compound in its

interior. This pan in turn is provided

with a strainer to separate the cuttings

from the compound.
The carriage is a broad slide extending

practically the full length of the bed, and

is scraped to a bearing its entire length.

Double taper gibs are provided with fine

thread adjustments at both ends. The
cross slide is also very massive in con-

struction, and in cast integral with the

carriage.

The head and tailstock are located and
carried by the rear shear. This permits

the carriage to travel past them, thus

keeping the slides continuously covered.

It is this extreme long carriage bearing

that is the big factor in producing rigid-
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FIG. 10—ROUGHING AND FINISHING TOOLING ON ALUMINUM PISTONS.

ity, and permitting the use of gang tools,

forming slides, etc.

The plain facing attachment is shown
at Fig. 3. This attachment faces diam-
eters up to the full swing of the lathe at

right angles to the turning centres. The
feed of the slide is obtained entirely by
the relative movements of flat and dove-

tail slides accurately gibbed and adjust-

able to compensate for wear. There are

on a broad, square lock slide, to which
no cams either fixed or adjustable to con-

sider. The rest is fed towards the centre

employed is a No. 9, and equalizing face

it is accurately gibbed. The cross facing

slide is movable along the bed, and rig-

idly clamped to the shears in arv' desired

position.

The facing bar slide carries the swivel

guide bar which is fed along the bed at

varying rates of speed. A sliding shoe

on the facing attachment slide engages
the swivel guide bar, which may be set at

any angle within the range, imparting
a vertical motion to the shoe which is

transmitted through a rack and hardened
pinin to the cross slide. By cbangin"?

the angularity of the swivel guide b ir

the feed of the cross slide is vatied or

timed to complete its work at the same
time as the turning slide to permit of

overlapping on forming and turning tools

or vice versa. The feed to both turning
and facing slide are tripped by the same
clutch and will duplicate within close

limits of accuracy. The standard tool

block is arranged for multiple tools which
can be held parallel or at any angle by
reason of the spacing of the binder
screws. The tool block is adjustable to

the centre of the lathe and firmly clamped
in position by two heavy bolts.

'

The universal facing attachment is ad-

apted to angular facing operations on

bevel gears, etc. When used in connec-

tion with a taper turning attachment,

the back and face angles can be turned

and faced simultaneously. A swivel

block is accurately graduated to facili-

t«.te angular settings and clamped firmly
in the selected position by two heavy
T slot bolts in a circular T slot. The
feed is through a pair of hardened, gener-
ated, mitre gears to the feed rack.

Aside from the swivel feature,, the uni-

versal attachment and tool blocks are
identical with the plain attachment as
already described.

Feed for Turning and Facing Slides

The variations in feed for turning and
facing slides are obtained by loose

change gears applied to the feed bracket
and worm box. The feeds read in

"thousandths per revolution of spindle,"

and a simple, direct reading is provided
with each machine to show the change
gear combinations and the resulting
feeds.

The feeds of the front slide are fixed

by the change gears used, while the feeds

of the facing slide may be further varied
with relation to the feed of the turning
slide by the angularity given the swivel

guide bar; resulting in a practically un-
limited combination of feed relations.

When on forming or heavy reductions
with the facing slide it is sometimes de-

sirable to accelerate or retard the feed as
it approaches the centre; this is done by
replacing the swivel guide bar with a

former bar and roller designed to suit a
specific job. The feeds are tripped to a
line by a sensitive acting, positive jaw
clutch, heat treated and hardened, engag-

FIG. 11—FINISHING OPERATIONS ON DROP FORGED GEAR.
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FIG. 12—TURNING OF A DROP FORGED STEERING KNUCKLE.

ing a similar clutch mounted on the worm
wheel.

The feed drive is then through change-
able gears and a pinion and buUwheel
to the rack on the carriage. The drive

to the facing slide is through similar

change gears, through the bed, to the

feed rack on the facing attachment slide

on which the swivel guide bar is mounted.
The feed rack for both carriage an^

facing attachment is placed in the centre

of the slides, imparting a smooth, unre-

stricted feed without the usual binding

action occasioned by applying the power
away from the centre of the guiding

shears and the resultant of the greatest

working strain. A hand wheel at the

front of the worm box furnishes means
of quickly returning the turning and fac-

ing slides to the starting position after

the completion of each cut. The worm
wheel and clutch are running continuous-

ly in oil and the thrust of the worm is

taken against ball thrust bearings. All

of the gears subject to the greatest

strains are of nickel steel, heat treated

and hardened.
Having given a very fair idea of the

various features connected with the ma-
chine, we will next consider some ex-

amples of work accomplished.

Interesting Examples

At Fig. 4 is shown a typical tool set-up.

In this case the machine is equipped with

a special compensating face plate driver,

special multiple tool block on front and
rear slides, and a former bar on the fac-

ing attachment in place of the regular

guide bar, which furnishes means of

slowing up the feed of the facing tools

for forming the heavy fillets.

The work being performed is that of

machining an automobile wheel hub.

These hubs are made of alloy steel forg-

^ings. The hub has been previously bored,

taper reamed, and the flange end faced

and recessed on a turret lathe. The op-

eration on the Multi-Cut lathe is the fin-

ishing to size in one operation with nine

cutting tools. All tools used are ordin-

ary lathe tools, mounted in quick re-

movable tool blocks and ground to

gauges. The operator handles two man-
drels, and loads one while the machine
is in operation. The turning time on

these hubs is 1.6 minutes each.

The feed trips automatically to a line

and duplicates to close limits of accur-

acy. The tailstock spindle is brought

up to the arbor and clamped with a

single lever movement and the work is

flooded with cutting compound from a

geared pump, then returned to the base

of the machine through the strainers
already mentioned. At Fig. 5 is illus-

trated the tool layout of the work. It

will be noted that four of the nine
tools are turning tools and the other
five facing tools which cut simultan-
eously.

Another good example is shown at
Fig. 6. This is the turning, facing and
flanging of an automobile wheel hub in

one operation. Two turning tools and
five facing tools are at work. Special
tool blocks, two mandrels, equalizing face

plate driver and plain facing attach-

ment form the equipment. One operator
can readily run two machines, which of
course means a larges production at

lower cost.

The next example is that shown at
Fig 7. Jn this case a cast steel bevel gear
is being completed. The work has been
previously bored, reamed and scaled off

on a turret lathe. The back angle, face

angle, fillets and undercuts are being
finished in this illustration. The machine
plate'driver, special multiple tool blocks,

universal facing attachment, taper at-

tachment and two mandrels form the

remainder of the equipment.
At Fig. 8 is depicted the finishing op-

erations on a sleeve bevel gear which has
been previously roughed out on an auto-

matic bar machine. The work being per-

formed in the illustration is that of fin-

ishing diameter, also back and face

angles, one facing tool, two forming
tools and two turning tools are cutting

at the same time. An equalizing face

plate driver, plain facing attachment,

special tool blocks and two mandrels are

used.

Next comes Fig. 9, a good example of

multiple tooling on a transmission shaft.

FIG. 13—FINISHING OPERATIONS ON A CROWN FACE PULLEY.
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This is a simple turning and facing pro-

position, four turning and four facing

tools being used, each completing their

respective operations at the same time.

This illustration is a splendid example

of the wide variety of work possible in

a lathe of this nature.

At Fig. 10 is illustrated an operation

on aluminum pistons. Two machines are

employed, one equipped with roughing

and one with finishing tools. The tools

are set and ground to gauge in the

blocks, a reserve set being kept on hand
ready for use. The pistons are roughed
all ever and ring grove stocked out at

first operation. The finishing operation

is of similar nature, only the finishing

cut. A special driving chuck, special tool

blocks and tools and plain facing attach-

ment are used.

A drop forged transmission gear made

from nickel alloy steel is shown at Fig.

11. The hole has been bored, broached
square, and one side faced in previous

operation. The work is now completed
in one handling. It is held on a square
centred arbor, three turning, and three

facing and forming tools being used.

These are held in special blocks. A plain

facing attachment is used in this ex-

ample.
,

The next example shown at Fig. 12 is

the turning of a drop forged steering

knuckle. This work is completed on
centres, a special drive plate, six turn-

ing and chamfering tools, four facing
and necking tools bemg used. The tools

are held in special tool blocks for the

purpose.

Our last illustration is shown at Fig.

13. This view depicts the finishing of a

crown face core pulley. In previous op
erations the pulley has been bored
reamed, hub faced and keywayed. Thi

material is cast iron.

A former bar is substituted for th<

taper attachment guide bar on the fron
slid* for producing the crown on thi

pulley. Four turning tools and five fac-

ing tools are used. The other equipmen
consists of plain facing attachment
equalizing face plate driver, two arbori

and special tool blocks and forming at
tachment.

These examples of work performed wil

no doubt be of double value. First thej

will show clearly some of the work com
pleted on this style machine and seconc

they will demonstrate to the praetica

worker in the shops new possibilities ii

tool layout.

Novel Relieving Attachment for Lathes*

ALTHOUGH it is usually consider-

ed to be uneconomical to make
milling cutters and other small

tools in a general engineering
shop, occasions sometimes arise when it

would be extremely convenient to be

able to do so. It may easily happen,
especially in small shops, that a job may
be delayed for days in waiting for a cer-

tain tool that could be made in an hour
or two if the necessary appliances were
available. The lathes, milling machines
with dividing heads, gas muffles, etc.,

needed for the work, form part of the

equipment of practically every shop, but
main difficulty occurs in connection with
the work of backing off, or relieving,

the teeth of the cutters. The teeth can,

of course, be formed by milling with
special cutters, but the number of these

required for different shapes and sizes

of tools is, in most cases, prohibitive. A
relieving lathe, which might be employed,
is an expensive tool of very little general
utility; so that it is not often found in

small shops. It would certainly not pay
to instal one for an occasional odd job,

but this objection cannot be applied to

*From "Engrineeringf.**

a comparatively inexpensive attachment
which enables relieving work to be car-

ried out on an ordinary screw-cutting
lathe.

Such an attachment, which is the in-

vention of Mr. E. M. Wildey, and is be-

ing manufactured by Messrs. Milton,

Limited, of Besley Street, Streatham,
London, S. W. 16, and is illustrated by
the drawings. Figs. 1 to 5. On account
of the high speed at which the machine
will operate, the makers consider that

it will be found economical to use it for

the manufacture of plain cutters, ream-
ers and similar tools instead of milling

them, since the only gashing necessary
can be done by a narrow slotting cut-

ter, or even by a metal slitting saw; the

expense of a large number of special

cutters and end mills would thus be
avoided.

The drawings reproduced in Figs. 1 to

5 illustrate the construction of the at-

tachment. Reference to these drawings
will show that the attachment is mount-
ed on a gibbed plate, which is screwed
on to the lathe saddle. Into this plate

is fitted a steel casting having a large

hole through which passes the work, or

the arbor on which the work is mountec
between the centres of the lathe. Thert
are two oscillating tool posts carrying
tools which can operate simultaneouslj
on the front and back of the work
though, for relieving, the front tool on-

ly is employed. The tool posts art

formed by fork-shaped steel castings
each of which is mounted on a separate
shaft passing through the lower part

of the main casting. These shafts have
eccentrics formed at each end, and bj

turning these eccentrics it is possible

to adjust the cutting tools in a vertical

direction to allow for any alteration ir

height which may have been introduced
by grinding. The transverse adjust-

ment of the tools is eflfected by a knurl-

ed nut mounted on a stud fixed in the

tool post, and working in a slot formed
in the side of the tool. The tools them-
selves fit in slots in the tool posts, and
are each clamped in position by a boll

and nut.

The tool posts are rocked by means of

two eccentirics mounted on a centra!

shaft passing through the upper part of

the main casting, and clearly shown in

Fig. 2. These eccentrics, which are con-

FIG. 1—LEFT HAND VIEW. FIG. 2 -hONGITUDINAL SECTION. FIG. 3~FR0NT VIEW.

I
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nected to the tool posts by means of
short links shown in Fig. 1 are set at
an angle ot 180 deg., so that angular
motion of the shaft will cause both the
tool posts to advance into, or recede
from, the work together. Mounted loose-
ly on the opposite end of the central sh*aft

bearing is a gear wheel and on a sleeve
extending from the boss of this wheel is

screwed a ratchet-toothed cam, which can
be distinguished in most of our illustra-

tions. The cam is driven from the nose
of the lathe by means of a shaft having
two universal joints. The key of the
gear wheel meshes with the one attached
to the cam and fits into a long keyway.
This arrangement allows the whole at-

tachment to follow the side traverse of
the saddle in screw cutting or other
work. The cam rotates at the same
speed, and in the same direction, as the
work, and it may here be mentioned that
the cam must have the same number of

teeth as the tool being relieved. The
actual diameter of the cam, and t'he

shape of the teeth, are immaterial, but
the teeth must be formed with feather
edges. Certain special types of reamers
and cutters in which the teeth are un-
equally spaced can be relieved by means
of the attachment, but for this purpose
the teeth of the cam must, of course,

be spaced to correspond with those 8f
the work.
Referring to Fig. 4, it will be noticed

that the teeth of the cam engage with an
adjustable pawl mounted on one arm of

a bell-crank lever, which is pivoted on
the main casting. As the cam rotates

in an anti-clockwise direction the arm of

tiie bell-crank lever will be pulled down-
wards until the pawl escapes frorfi the

tooth of the cam, when it will be pull-

ed up into engagement with the next

tooth by the action of a light helical

spring. The combined effect of the cam
and spring is thus to impart an oscillat-

ing motion to the bell-crank lever. On
the other arm of the latter is formed a

segmental groove, and in this groove

a block, to which a short link is pivoted,

can be clamped in any position. The
other end of the link is connected to an

arm keyed on to central shaft, above

referred to, and in this way the oscillat-
' ing motion of the bell-crank lever is

communicated to the central shaft, and
also, through the eccentrics, to the tool

posts. Two short springs fitted between

projections on the forked parts of the

tool-nosts and the main casting, and

clearly shown in Fig. 4. are provided in

order to take up any lost motion due

to wear of the links, etc.

It will be obvious that the position of

the block in the segmental groove deter-

mines the masTiitude of the angular os-

cillations of the central shaft, and con-

sequently those of the tool posts, so that,

by adjusting the block, the amount of

relief can be varied at will quite in-

dependently of the shape of the cam.

The actual amount of relief is indicated

by a scale engraved on the arm of the

bell-crank lever, as shown in Fig. 4, the

fifures giving the amount of relief in

millimetre.". The motion will, of course,

cease entirely if the block is brought

FIG. 4—BIGHT HAND VIEW. FIG. 6—CROSS SECTIONAL VIEW.

down to the centre of oscillation of the
bell-crank lever, . and this enables or-

dinary plain turning, or screw cutting,

to be done without removing the at-

tachment from the lathe. The only other

feature of the mechanism now remaining
to be explained is the means provided
for limiting the backward movement of

the tools in normal working, while allow-

ing them to be brought back clear of the

work before reversing the motion of the

saddle to commence a new cut. This
arrangement is best shown in the cross-

section, Fig. -5, from which it will be
seen that a bolt fitted with a sliding

sleeve is screwed into the middle of the

central shaft. A tongue formed on the

sliding sleeve fits into a slot in the main
casting, and normally limits the move-
ment of the shaft by coming into contact

with the end of the slot, but when it is

desired to withdraw the tools from t^ie

work the tongue is pulled out of the slot

by raising the sleeve. This allows the

sprinp- attached to the bell-crank lever

to pull the latter back into the position

indicated by the dotted lines in Fig. 5.

In th's position the tools will be quite

clear of the work and the pawl clear of

the cam; the lathe can then be reversed

without altering the adjustment of the

tools in the tool holders. This is a great

advantage when relieving screwed hobs,

and is also convenient for ordinary

screwing without relief.

As previously mentioned, the front

tool only is used for relieving, but for

plain turning and screwing botli tools

are employed, and it is then convenient

to be able to feed both tools into the

work simultaneously and withdraw them

together at the end of a cut; otherwise

there could be no necessity for connect-

ing the back tool to the oscillatine;

mechanism. When operating both te-is

for plain turning or screwing the bt-*!-

crank lever is pinned in the position

shown by the dotted lines in Fig. 5, and

a simultaneous feed is given to the tools

by moving the link down the slot in the

lever arm. It is, of course, not necessary

to disconnect the backpost when reliev-

ing; the tool need only be screwed back

clear of the work.

An important advantage of the nivot-

ing tool holder in comparison with the

horizontal slide of the ordinary relieving

lathe, is that, in the former, the tools

can be adiii=*-p'' =" tv>at the cutt-'n" an^le

remains constant at all parts of tne cut,

and consequently greater cutting efficien-

cy is attained and a tool with much less

clearance can be used. That it is neces-

sary to tilt the tool for this purpose will

be obvious when it is remembered that

the normal to the relief curve at the

cutting edge of the tooth being formed
coincides with the radius of the plain

cylindrical blank, since no metal is re-

moved from this part of the tooth, where-
as, at the inner end of the curve, the

normal is inclined by an amount depend-

ing on amount of relief. In ordinary re-

lieving lathe, in which tool moves hori-

zontally, no allowance is made for this

feature, and the cutting angle may there-

fore vary by 15 deg. or 20 deg. from one

end of the relief curve to the other.

Another advantage of the pivoted tool

holder is that the friction is considerably

less than that of a sliding holder, and
consequently a greater proportion of the

power supplied is available for the cut

in the former system. It is also pointed

out that the fact that the tool-holder is

operated from a point well above the

tool gives great rigidity in cutting.

The attachment illustrated can be ap-

plied to any screw-cutting lathe of 6 in.

centres, or upwards, and is caoable of

dealing with work up to 2% in. in diam-

eter for the whole travel of the saddle,

while work up to 2% in. in diameter and

1 in. inch wide can be relieved outside

of the central hole in the main casting;

larger sizes are, however, now being

made. Messrs. Milton, it may be added,

themselves use the attachment exten-

sively in the manufacture of small tools.

At the request of the Swiss Stand-

ards Association, Baden, Switzerland,

for co-operation in the work of stand-

ardization of ball bearings, the Ameri-

can Engineering Standards Committee

requested the American Society of Me-

chanical Engineers and the Society of

Automotive Engineers to act as Joint

Sponsors for the project. These soci-

eties have accepted the responsibility

and are now organizing a Sectional

Committee for the work. The Sectional

Committee will be thoroughly represen-

tative of all the interests involved and

is the body which will be responsible for

the detailed formulation of the stand-

ards.
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Interesting Data on the Design of Flywheels
A Flywheel is a Complicated Part to Design, and Owing to Its

Function, it is Dangerous to Guess at its Proper Proportion. The
Data and Chart Herewith Should Remove All Doubt.

By JOHN S. WATTS

THE desiring of fly wheels is a
rather complicated affair, and is

not given the attention it deserves
in the text-books. A fly wheel designeii
by rule of thumb, as most of them are,

may very easily prove a dangerous ar-
ticle.

Fortunately for the rule of thumb de-
signer, it is impossible to make trie

fly wheel toe heavy, as the heavier it is

the more effectively it will perform its

function of keeping the periodical fluc-
tuatioT's of speed down. Whilo a heavy
fly wheel gives a steadier speed, it is,

however, wasteful to use one heavier
than is really necessary, as it imposes an
unnecessary loss on the power of the
engine or motor by reason of the addi-
tional friction of the bearings.

The arms of the fly wheel, if not pro-
perly designed, may be dangerously
weak, as it is essential that these arms
l)e sufficiently strong to transmit the
strain, due to the fly wheel alternately
taking energy from the shaft, and re-
turning energy to the shaft. The arms
are really the weak point in many de-
sit'iis. and the method of calcul.itincr the
dimensions of the arms by an empirical
forn:u!ae in proportion to the section of
thf rim is misleading. The strain upon
the arm is more dependent upon the per-
centage of speed variation which occurs,
and upon the length of time during
which the fly wheel is giving up energy,
than it dees upon the weight of the rim.
There are, broadly speaking, two main

uses for fly wheels, first, on steam en-
gines, to bring the periodic fluctuations
of speed during each revolution due to
the varying leverage of the connecting
rod, and to the variations in steam pres-
sure in the piston during the stroke,
down to a pre-determined perc^ntag?
necessary for the efficient use of the ma-
chirevy to hs driven by the en"-in°.

Secondly, fly wheels are used on ma-
chines that are performing work during
only a part of the time, such as punching
and shearing machines, etc. The function
of the fly wheel in thase cases is to store
up energy from the motor durinir the
period that the machine is running idle
and deliver up this energy while the
machine is under load, thus enabline us
to us° a much less powerful motor than
would otherwise be necessary.

Taking up tjie design of a fly wheel
for a steam engine first, the require-
ments are to know the variation between
the maximum and minimum turning ef-
forts on the crank pin. It is obvious that
the minimum turning effort is zero, and
occurs at each dead centre. The maxi-
mum turning eflfort is when the crank
is at an angle of ninety degrees with

the connecting rod as shown in Fig. 1.

That is assuming that the steam, is not
cut off until the crank has passed this

pnint, which, as the piston is then at
nbout four-tenths of its stroke, is un-
likely.

Calling the effective pressure en the
piston P, and the resultant pressure
along the connecting C, we have

P = - C, cos a
and, as the angle

CAB= the angle ADC
.-. A B=A C X cos a

The turning effort being
C X AB r^: C X A C X cos a

:.= PXAC.
We must now decide as to what fluct-

uation of speed we can allow during one
revolution, which depends entirely upon
the purpose for which the power of the
engine is to be used. The following table

may be takan as fairly average practice
for the purpose specified therein, the
fluctuation being expressed as a percent-
age of the mean speed.

Hammering nnd crushing machin-
ery 20c;

Pumping and plate shears or
launches 5f^

Portable saw mills Ac/
Machine shop tools 2.Sp'

Textile and paper making ma-
chinery 2.5c'

Flour mills and spinning machines 2c{,

Electric generators 2-3c
The mean turning effort can be arrived

at by calculation from the indicated
horse power of the engine, as follows:

Mean turning effort in inch pounds

:

S'
H P X 33,000 X 12 X

-

2

T- X S X R-F.M,
H P X 198,000 •

T X R P.M.
Where S :^- stroke in feet

and Pi.r.M. = revolutions per minute.
The problem can be stated as: to find

the dimensions of a fly wheel that will

have the weight and velocity required to

absorb the energy due to the difference
between the maximum and the mean
turning effort, and to give up this ener-

gy when the turning effort is less than
the mean turning effort with a total var-
iation of speed between minimum and
maximum, not exceeding that percent-
age of the mean speed given in the
above table.

If we make up a diagi-am of turning
moments, showing graphically the varia-
tion bv finding the turning moment due
to the effective pressure on the jjiston

multiplied by its lever arm, as at A C in

Fig. 1, for say each ten degrees of
movement of the crank, we» get a curve
similar to that shown in Fig. 2.

When possible the effective pressure
on the piston, as used in making up this

diagram, should be taken from an indi-

cator diagram from the same or similar
engine. If that is not available, a theor-
etical diagrjim can be calculated and
drawn. Note carefully that the base line

Ctrcum/frrnce o/ Cran/f Circlt

DIAGRAM OF TURNING MOMENTS SHOWN GRAPHICALLY.
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of the diagram is equal In length to the
circumference of a circle whose diame-
ter is the stroke of the engine, and repre-
sents the travel of the crank pin not the
piston. The vertical lines represent the
turning moment in inch pounds at each
ten, degrees movement of the crank pin.

The line N N represents the turn-
ing moment, and the dotted lines, a a
and b b, represent the allowable varia-
tion in speed, which will be proportional
to the variation in turning moment al-

lowable. That is, the distance between
the lines a a and b b is the same per-
centage of the height to the line N N
as the percentage of speed variation al-

lowed.

Now, if the fly wheel absorbs the erir

ergy due to the turning moments above
the line 1, 2, shown shaded, and gives out
this energy to increase the turning mo-
ments of the engine, when it falls below
the line 2, 3; also shown shaded in the
diagram, the resulting combined turning
moment of engine and fly wheel will al-

ways be betwaen the two lines a a and
b b. And it follows that if the turning
moment is kept within the prescribed
limit of variation so will the speed.

The area of the shaded portions in Fig.

2 represents the energy which is to be
absorbed and given out by the fly wheels,
and as of necessity, the energy given out
must be exactly equal to that absorbed,
these two areas must be equal. The dot-

ted lines a a and b b must, therefore,

be raised or lowered, keeping the dis-

tance between them the same as before

until the shaded areas above and below
are equal to each other

As the peripheral velocity of the crank
pin will be directly proportional to the

turning effort at any point of its revo-

lution, we m.ay take the line N N as

representing the mean velocity, and a

little study will show that the actual

velocity of the crank pin, and also of the
fly wlieel, will vary about as indicated by
the line 1, 2, 3, 4, and that the fly wheel
must store up the energy represented

by the shaded portion above the line 1, 2;

while increasing its speed from the mini-

mum at point 1 to the maximum at point

2.

To find the value of this area in foot

pounds of energy, the vertical heights

being moments in inch pounds, and the

horizontal lengths being distances tra-

velled through, the mean height of the

area will be the mean effort in inch

pounds, which, divided by the radius of

the crank pin circle in inches, will give

US the mean pressure in pounds
on the crank pin, and multiplying this

by the horizontal distance between the

points 1 and 2, in feet, which is the dis-

tance through which this mean pressure

acts, the product will be the energy in

foot pounds to be stored up in the fly

wheel.

The energy to be given out by the

fly wheel having, as already shown, been
made equal to that absorbed, we need
not concern ourselves any further about

it.

Now, having determined the energy to

be absorbed, and knowing the increase

of speed which can be allowed in the fly

wheel while taking in this energy, we
can evolve a formulae which will give
us the required weight at any chosen
velocity of rim, which, of course, depends
upon the speed of the engine and the
diameter of pulley which can be used.
The kinetic energy of a fly wheel in

foot pounds is

V^XW

2X«
Where
V= Velocity in feet per second of the

centre of gyration of the rim
W= Weight of rim, in pounds
g= Acceleration due to gravity:=32.2

And, in the following formulae:
E= Energy in the ifly wheel at the

m.aximum velocity

e^ Energy in the fly wheel at its

minimum velocity, both in foot pounds
V= Maximum velocity in feet per

second
v= Minimum velocity in feet per

second
The excess energy, to be absorbed, has

already been decided and will be
= E— e, and calling this quantity x,

we have
V X W v' X w

E — c= x=.-

W:

2Xg
xX2Xg

I V'— v=

It will be noted that the weight re-

quired decreases as the square of the

velocity and that it is therefore more
economical to make the diameter, and
hence the velocity of the wheel, as large

as circumstances will permit, up to the

limit of velocity of one hundred feet

per second, which should not be exceeded
as above that speed the stress due to

centrifugal force becomes too high for

safety, that is for cast iron wheels.

The turning effort for cross compound
and triple cylinder engines is much less

variable, and can be sho\vn by a design

similar to figure 2, and is determined in

the same manner, as for the single cylin-

der engine by adding on the proper lines

the turning moments for the other cylin-

ders to that of the first cylinder, thus

getting a curve exhibiting the varying

moments of each crank position for the

combined moments of all the cylinders.

.

For the ily wheels of punching ma-
chines and the like, the power supplied

by the belt or motors is taken as being

uniform, and the energy to be absorbed

can be arived at by calculating the power
in foot pounds, supplied to the machine
during one cycle. From this should be

deducted the percentage necessary to

overcome the friction of the machine.

Then calculate the foot pounds of ener-

gy required to punch the hole and de-

duct from it the amount of energy put

into the machine (over that required to

overcome the friction), during the period

of time in which the hole is being punch-

ed and the balance left will be the en-

ergy which is to be stored up in the fly
wheel, and later given out by it with a
variation of speed which should be low
enough not to injure the belt or drivinj;

mechanism.
In the absence of more precise infor-

mation, this variation between the high
and low velocity may be taken as six
per cent, of the mean speed.

The formulae given above will then
give the required weight of the fly wheel,
it being understood that this weight is in

all cases the weight of the rim alone,
as, although the arms and hub have
some effect, it is So small as to be negli-

grible.

The next point to decide is the sectioa
of the arms, which is a most important
one, and the common method of calcula-

ting the arm by rule of thumb, fre-

quently results in cracked arms after

a short period of service. The cause of

cracked arms is frequently blamed on
internal stresses due to unequal cooling

after casting, but in my experience is

most often due to the arms being too

Weak to transmit the often severe and
alternating stresses imposed upon them
in transmitting the turning effort to and
from the rim to the shaft.

The possibility of a machine being
overloaded, or even stalled, should

be also seriously considered in desigrning

the flywheel arms as the stress in the

arms of a fly wheel suddenly brougnt
to rest may be infinite, and there is noth-

ing more dangerous than a fly wheel
when it breaks loose. The arms should be
.".t least strong enough to break some
other part of the mechanism, thus allow-

ing the fly wheel to dissipate its energy
by running idle after breaking the

weaker part.

This strain on the arm can be deter-

mined from the curve of turning mo-
ments in figure 2; and while it may
be possible to get a satisfactory weight

of rim without drawing this curve by
using empirical formulae, based on aver-

age conditions; this curve should be

drawn out both for engines and machines

to determine the maximum strains on

the arms.

The maximum strain on the arm is

found hy scaling the length of the ex-

treme turning effort above or below,

whichever is the greatest, the mean line

N N and the turning moment being

in inch pounds, will be divided by the

radius of the pulley in inches give the

pull an the arms. Or, mere simply, this

maximum turning moment is the maxi-

mum bending moment on the arms.

If the fly wheel is also used as a belt

pulley, the pull of the belt must be added

to that due to the interior of the fly

wheel. It may be assumed that the

strain due to the inertia, or turning

moment, is taken equally by all the arms,

loaded as cantilevers, with the load con-

centrated at the end, and the stress used

should not exceed 1,400 pounds per

square inch for cast iron, and 3,500

pounds per square inch for steel castings,

on account of the stress being rapidly re-

versed.

(Continued on page 65)
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WHAT OUR READERS
THINK AND DO

Is the Drawing Course Dead—or Only Asleep?
The Writer of This Letter Requests Us Not to Use His Name, but

We Cannot Help but State that He Holds a Very Responsible

Position, and Knows Whereof He Speaks.

ANSWERING to your query on
page 225 of the February 25th is-

sue of CANADIAN MACHIN-
ERY, I would like to say to you that the

trouble is not with the drafting course,

it is with those who are following it up.

It is but natural that at the start of

anything of this nature, many should say
to themselves "that is just what I want,
I will make up these plates and send
them in. As time passes and the work
becomes more advanced, all those who
do not have a real interest in it will

drop out from time to time.

This will hold good for almost any
trade or profession, or even for school.

Compare the number of pupils entering
the first grade each year to those who
graduate from the high schools. Com-
pare the number of Freshmen at a Uni-
versity with the Senior Class. There can
be nothing obtained in the way of an ed-
ucation of any kind without good, pa-
tient, hard work. There is no pleasure
or happiness in getting results without
it.

There is nothing seriously wrong with
the course as laid out. I would have but
one suggestion to offer and that is that
all elementary work, including projec-
tions, be covered before taking up the
object drawings. The great trouble with
the young men of to-day is, that they
want to make lots of money and put up
a big front. They are not content to

work as apprentices and put in their
spare time in study, thereby fittini; them-
selves for higher positions. It is an ac-
tual fact that the better the position you
have to fill, the harder it is to get a man
to fill it.

If the young men of 16' to 21 could
only have this brought home to them
in such a way that they would realize
that these are the best years of their
life for laying the foundation- of their
life's work, we would have a better class
of men for these higher positions. It

seems that most of these boys want to
have a good time, as their sole excuse
for working. This is a poor foundation
on which to build up a profession. As I

look at it, for a man with a leaning to-

wards mechanical lines, there is noth-

ing more interesting than the design-

ing of machines to meet new problems,

and there is always lots of room at the

top in this work.
I was not at all surprised when your

question was put. Your course had ju;jt

reached the stage that the one working
on it had to start and put in some real

time and study on the plates. If he had
no real interest and patience, he would
drop out. I would like to see this course

carried out for the benefit of those re-

maining, provided there are enough
to warrant it. This is a duty you owe
to those who are really interested and
want to benefit by. your course.

As one responsible for the design of

machinery in one of our large plants, the

writer has found from experience that

the man who supplements his work by
study, is the man who is ready to take

a bigger job when the job comes along.

Editor's Note.—We appreciate this let-

ter very much, especially as it comes
from a man who is in charge of a large

designing department in a modem man-
ufacturing plant. We agree with him

in every particular, and tp be candid,

we were very disappointed to find that

readers lost interest in the course as soon

as it really meant some careful study.

Suppose we make a fresh start, and, if

readers so desire, under new conditions,

namely, that it is not necessary to send

your plates into this office. Those wish-

ing to do so have that privilege, but the

others not caring to submit their work,

can study quietly at home.

We particularly wish to hear readers'

opinion on this matter. For example:

Suppose we ask the following questions:

"Do you want the drawing course to con-

tinue? Do you want to study at home,

or will you send in your plates?"

Providing we receive a reasonable

number of letters favorable to the con-

tinuance of this course, we will com-

mence it once more, from the point where

we left off". It was our intention to take

students right through the design of a

well-known and popular milling machine,

but evidently the benefit of such an op-

portunity was not properly realized. Lat

us hear from you.

Does It Really Pay to Study?
By D. A. H.

AN eminent college professor has
said that it is "marvellous the

power of the mind to resist know-
ledge." Going this one better, I might
say that "it is marvellously sad to think

of so many human minds that want to

resist knowledge." Only a few short

years ago, boys would give their eye
teeth to get an apprenticeship in a mach-
ine shop, to be one of the envied few
who worked among the dirt of levers and
wheels and engines; and once the coveted

position was obtained (at two dollars a
week)-—the desire camme to burn the

midnight oil, studying some of the none
too plentiful books of the time, dealing

with theoretical mechanics and drawing.

. The age of the correspondence school

and the trade put the tools of learning

within the reach of the humblest appren-

tice. As the need for more men in indus-

tries grew, there came more opportun-

ities for those with special knowledge and
more money for all. Also there appeared

numerous ways of spending time and
money—ways far more pleasant than

pounding over dry facts and figures

—

and there also came opportunities for

earning big money on piece work without

serving any long apprenticeship.

Ed. Byer and myself had been school

mates together. We went to work in ad-

joining buildings— lie in a wood-working
establishment and I in a machine shop.

Both of us took out correspondence

courses, and for awhile we compared
notes, but in two or three years 'the old

intimacy waned and we saw little of each

other, partly because his place had be-

come unionized and worked shorter
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hours than ours. Once I remember I
saw Ed. and I asked him how he was
getting on with ^jis course. "Dropped it
long ago,—it's only a fiasco anyway,"
was the answer. About a year later, as
I was coming home in working clothes,
I met him fully dressed for some social
affair. "Aw, Don, why don't you join the
union?" was the greeting as we passed.

I must admit that I was a little en-
vious to think how he had all that extra
time—by the time I was through, he had
eaten and dressed and started for an
evening's enjoyment. All this while I
was plugging away at the old correspon-
dence course, often falling asleep at the
table and at an hour when my ex-pal
was just having the biggest .of times.
Now, Ed. had plenty of ability—he

was naturally gifted with a pencil—he
wrote a beautiful hand and was an ex-
cellent amateur draftsman. He origin-
ally intended to learn the wood-working
business and study architecture at the
same time, but the union seed got plant-
ed and he soaked in a full charge of that
stuff about doing only so much for
day's work and the bosses were out to
beat the men from their rights, and so
on and so forth, and with this he dropped
the studying.

There came a time however when busi-
ness slackened up and Ed. was laid off.

Unable to get work at wood turning, his
favorite branch, he grabbed a temporary
job in another shop running a variety
machine. The first day at this unaccus-
tomed work cost him two fingers. This
was a hard blow. He moved to a river
town as soon as the wound healed and
finally landed a job, moving his family
shortly afterward.

That was the last I saw of Ed. Byer
until 1914. I knew that he was working
at his trade like so many other good
union men, depending on his union and
his minimum efforts to keep him in just
such a job for life, and his evenings were
spent at the pictures or at the park.
Ship building had been started in a
small way in the river town; the war
expanded this into a mighty business
and a year later Ed. became one of the
?ang that punched the time clock at
gate.

Draftsmen were needed at the ship-
yard—needed badly! Little wonder that
this put an idea into Ed.'s brain—did
more than that, as days rolled by and
he saw these men who were trained step
into the positions of importance and
authority and salaries, not wages. Many
were the regrets for the wasted hours
of his youth, those hours when learning
is easy and fixes itself so firmly in the
mind. But our Ed. wf s made of the right
stuff. He didn't let it go in regrets; he
took out another correspondence course
and started in middle life where he left

off as a youth. Union hours then meant
hours of deliverance, and a few months
of studying to midnight brought its re-
ward in a first promotion.. Thus leaving
the rank and file, he advanced as rapidly
as the advertiseme:its tell and to-day

CANADIAN MACHINERY
holds a fine position in the concern which
is established on a peace basis.

Another Case

I had heard of Ladue. He was super-
vising master mechanic for a well-known
company. His work brought him to our
city for some months, during which we
did a number of jobs for him to avoid
his having to send them to the home
shop. Ladue was smart-there was no
question, about that—and he knew all
about the business. But drawing is the
language of the machine trades and
Ladue didn't know how to draw. How
a man ever got by in his position and
how he ever reached it anyway with his
ignorance has since been a mystery to
me. The more so because he was con-
stantly using drawings and p^nts made
by first-class men—and the contact with
these alone should have showted him his
faults (rather deficiencies) and spurred
him to train himself properly.
The accompanying sketch is a free-

hand copy of a blue print made by Mr.
Ladue himself. I select this one out of
many because it is simple enough for
any of CANADIAN MACHINERY'S be-

4

—

1

\ -
^

h*-

N

'\

/.4.^'r*-%^'c;:

U. J

1

P-O c:::

-J 1

AN EXACT DUPLICATE OF THE STYLE
SKETCH AS DESCRIBED.

ginners and yet it contains—or perhaps
I should say "boasts"—no less than
seven glaring errors which a two
months' student would be ashamed to
make. Note—no dash lines for the di-

mensions, arrows misplaced and turned
wrong, a drilled hole shown dotted, in the
left elevation, the "f" for machine
finish not even touching the line, the
front elevation shows a full line for an
invisible surface, the drilled holes which
are invisible and should be dotted are
drawn full, "inches" following 9 is en-
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tirely wrong, the material note is let-
tered in both capitals and small, a note
in script should never appear on a B.P.

It is not my intantion to make fun of
mistakes, but this .^alaxy beat anything
I ever saw—and that from a man sup-
posed to be first class—and who didn't
even realize his shortcomings. The
moral is—Keep up your studies, for
everthing you ever learn about your
business will come back to repay you
many times over in future years.

OIL GROOVE ATTACHMENT
By G. Uarrett

Here is how we cut some oil grooves
on one of our lathes. The attachment as
shown at Fig. 1 was rigged up on the
lathe as shown, while the work we per-
formed on the attachment was the cut-
ting of grooves in drill spindle sleeves
and crown gear hubs.

Referring to the front view, Fig. 1,

we see that the gear A is keyed to the
lathe spindle and drives the gear C
through intermediate gear B. The gear
C is keyed to a small shaft which is

located in the fixed bracket D. At the
other end of this shaft is fastened a bevel
gear. This bevel meshes with another
gear of similar make, which in turn is

fastened to the disc E.
This latter disc is held to lathe by the

stud F (shown in Fig. 2). The method
of fastening the connecting rod to disc is

also shown in this view.

The link G is used to adjust the
length of travel of lathe carriage. The
special overhang noted at Fig. 1, was
used on account of the sleeves being too
large to enter the spindle of the lathe.

The steady rest H, however, overcame
this trouble.

Miners' Board Holds Meeting.—An in-
formal meeting of the Conciliation Board
composed of representatives of the
Dominion Coal Company and the United
Mine Workers, District No. 26, was held
at Halifax. Several recommendations
were made to the board, but nothing defi-
nite could be done, the authority for the
board to act not having been received
i.oiu Ottawa.

VIEW SHOWING DETAILS OF ATTACHMENT.
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DEVELOPMENTS IN
SHOP EQUIPMENT

BAR AND COMBINATION TURRET
LATHES

The Albert Herbert Ltd., Coventry,

England, whose Toronto office is locate<l

at 31 Yonge St., have placed on the

Canadian market their well-known lines

of bar turret and combination turret

lathes. We will take these up in se-

quence.

At Fig. 1 is shown the bar type

machine. This type of lathe is primar-

ily designed for work from the bar, but
is also extensively employed for certain

forged work—while the combination

turret lathe, shown at Fig. 2, is firstly

a chucking machine, although, like all

machines of its type, by the use of suit-

able equipment can be used very suc-

cessfully for either bar or chuck work.

The hexagon turret lathes embody
many interesting features, among which
may be noted—the roller steady turn-

ing tools which are fitted with graduat-
ed micrometer adjustment to the tool.

The rollers are supported on both sides

and can be used for a cut equal in

depth to the radius of the roller, thus
permitting of the use of very small rol-

lers in relation to the size of the work.
The small rollers have, of course, the ad-

ditional advantage of conveniently deal-

ing with small diameters. Only one cut

is required for each diameter, the finish

obtained by the side cutting tool in

conjunction with the rigidly supported
rollers being exceptionally high.

The hexagon turret carries eight tools

as standard equipment, viz., three rol-

ler steady turning tools as mentioned
above, diehead, cutting-off and forming
rest; and triple tooth-holder carrying
roller steady ending and centering tools

and length stop which can be swung
clear of the turret face and enables bars
to pass through it without interference

with the adjustment. The turret is of

very liberal proportions, being large in

diameter and with very thick walls. It

is fitted with power rotation and tra-

verse.

The neat lines of design in the geared
headstock and the convenient position of

all operating levers can be noted. All

speeds are obtainable in either direction.

The feeds are direct reading in cuts per
inch and are obtained by rotating hand
wheel operating sliding spring key. The
scale and pointer fitted on bed and the

accurate length indicator on turret pilot

wheel are worth-while refinements. The
chuck design entirely eliminates spring
collets, the makers claiming that the

solid pad pieces used have many ad-

vantages. The design of the double tog-

gle action chuck is very rigid and power-
ful.

Combination Type
In the combination lathes the same

attention to clean-cut lines of design,

strength, rigidity and detail is shown as

in the hexagon lathe. The general fea-

tures of the headstocks and turrets arc

the same in both types of lathes— it is

to be noted, however, that the headstock
spindle on the combination machines
are made from a solid one-piece forginjj

with flange solid with the spindle. This

method, and the fitting of the chuck

direct to the spindle, makes for rigidity

and reduces the chuck overhang to a
minimum. A wide range of feeds is pro-

vided through the gear box—changes of

feed being made by the rotation of the

hand wheel shown, which registers feed

in cuts per minute. The feed shaft is

fitted with a safety slip clutch. The
lead screws are driven by a separate

shaft which is driven directly through

the gear box, and each leader is used to

cut threads that are multiples of its own
pitch in the ratio of 1, 2, and 4.

One distinct feature of interest is that

when the nut is disengaged from the

leadscrew the tool or chaser being used

is automatically withdrawn from the

thread being cut, without changing its

relation to the cross-feed screw—or

vice versa. All stops are designed to be

used as automatic and dead stops. It

will be noted that the longitudinal stop

bar is in front and below the turret in-

stead of within the bed, and rotates in

relation to the turret. Stops may be

placed in any position on its length and

as many stops as may be desired in. yft-

lation to any face of turret can be used.

The usefulness of this on such work as

repetition forming is apparent. A re-

finement in design in the longitudinal

stops by what the makers term their

unison stop adjustment is to be noted.

In effect this is a means provided for

adjusting the stop bar in either direc-

tion lengthwise, thus enabling such work

FIG. 1—GENERAL VIEW OF THE BAR TYPE MACHINE.



June 10, 1920 CANADIAN MACHINERY SoR

FIG. 2—THE COMBINATION TYPE. WHICH CAN BE USED ON EITHBR CLASS OF WORK

clean up in being machined, to be dealt

with without individual resetting of the

stops. All lubrication to turret slides

and saddles is by outward flow of oil,

preventing dirt from working in between
these parts and the bed.

The hexagon turret lathes are made
in the following sizes, with single pulley

drive, bar capacities 1% in., 2 3-4 in., and
3% in. Maximum length turned, 27 ins.

36 ins., and 42 ins. Diameter of con-

stant speed pulley, 8 ins., 10 ins., 14 ins.

Belts, 4 ins., 5 ins., 5% ins.

Spindle speeds provided, 8, 8 and 16;

Feeds provided, 6, 12 and 9.

Combination turret lathes are made
in the following size.s with single pulley

head

—

,

Swing, 13 in., 16 in., 20 in., 28 in.

Diameter of hole in spindle, 2 in.,

2 3-4 in., 3% in., 6 3-4 in.

Diameter of single pulley, 8 in., 10 in.,

12 in.. 14 in.

Width of belt, 4 in., 5 in., 5 in., 5 in.

Spindle speeds provided, 8, 8, 16, 16.

Feeds to turret slide provided, 4, 12,

18, 18.

Feeds to saddle provided, 6, 9, 9.

To test metals, the procedure is as fol-

lows: After machine has been levelled

up and test piece placed in proper posi-

tion with ball, the pump is brought into

action, and a 3,000 kilogram pressure
(6,614 lbs.), is created on the piece. Iron
and steel are subjected to this pressure
for 14 minute, while softer materials are
given about V2 minute.

The diameter of impression is then
measured with the aid of microscope,
and the corresponding hardness number
looked for in the table furnished.

is a machine to determine the drawini?,
stamping, compressive and folding quali-
ties of sheets of iron, steel, brass, copper.

METAL SHEET TESTER
The Pittsburgh Instrument and Ma-

chine Co., 101 Water St., Pittsburgh, Pa.,

U.S.A., have placed on the market their

metal sheet tester, as illustrated. This

TESTING MACHINE
The Brinell testing machine, as herein

illustrated, is known as style A, for

3,000 kilogram pressure, and is placed on
the market by the Pittsburgh Instrument
and Machine Company, Pittsburgh, Pa.,

U.S.A.
The Brinell method of measuring the

hardness of metals is already well

knowj^ A hardened steel ball is pressed

into the smooth surface of the metal 30

as to make an indentation, which is then

measured by optical or mechanical means
to ascertain the hardness of the material.

It was to make measurements by me-
chanical means that the hardness tester

was devised, and it gives direct readings

to 1-100 millimeter.

THE SHEErr TESTER. TO SUIT WIDTH OF
ONE-COLUMN WE HAVE TURNED THIS ON

ITS SIDE.

gold, silver, aluminum, nickel, zinc, Ger-
man silver, and plated metals.

In use it shows by a simple operation

the workability of metal sheets. In mak-
ing tests there are two graduations that

are observed. One on top of machine is

used to measure the thickness of the test

piece, and the other, on the lower part of

the machine, determines the depth of the

indentation.

This machine can also be used for

wire tests, a special die and holder being
inserted, which permits of tests up to

No. 4 B. and S. gauge.

THIS ILLUSTRAT2S THE STYLE A MACHINE.

Secured Control.—The American Chain
Company has purchased control of the
Page Steel and Wire Company, with
mills at Monessen, Pennsylvania, and
Adrian, Michigan.

k
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Business Conditions Are Sound
BUSINESS conditions in United States and Canada are

fundamentally sound. Circumstances are not the moi't

favorable, and there are many troubles that will not be
removed for weeks and months to come. But, allowing

for all that, there is nothing of the blue-ruin type in sight.

A representative of this paper attended a meeting of

the Editorial Conference of Associated Business Papers in

Chicago last week, where business conditions in all the fields

represented were discussed by experienced business editors

who were in close touch with the trade in their varied

fields.

Many of the speakers made the point that the railway
situation in United States, following the switchmen's
strike, was the root of the trouble. The strike had been
a vicious attempt to paralyze the nation's business in the

shortest possible way, and for a time success was with the
strikers. Canadian industries have a lot of raw materia >

coming from United States. They can look for improve,
ment before long, but the improvement will not be sudden,
and it is likely that many months will pass before traffic is

passing with the necessary speed between points in the
two countries. .

One point was brought out that shows a wheel within a
wheel, in that the inability of the railroads under present
circumstances to transport material to the shops making
cars and engines would delay rapid recovery in the rail-

road problem. In other words, the poor physical shape of
many of the roads is making it hard for them to help
themselves.

The iron and steel industry has a large volume of per-
fectly good business on its books. Production is now
around 75 per cent, of capacity, but when it is considered
that capacity increased some 40 per cent, during the war,
it will be seen that 75 per cent, production now is really

greater than 100 per cent, capacity in the pre-war days.
The lumber trade reported declining markets, but there

were factors that had been in operation to keep the markets
from being filled up when these declines were on. Strikes
and poor weather had kept the cut down. One expert on
•the situation claimed that the policy of the larger dealers

in a declining market is to force the situation as much as
possble and reach bottom at once, depending on past
experience of reactions after sharp declines to bring them
safely out of any troubles.

The feeling was also expressed that stability could be

lent to the present situation in a marked way by a feeling

that prices had gone their worst. Of course, there are

exceptional cases where this cannot apply. In the main,

though, it is worth serious consideration. Several cases

were cited where large projects were hung up for the

present, because those behind them were not- inclined to

go into the market for building or equipment, because they

knew that costs would be so high that they would be unable

to compete with the product of plants that had been built

in pre-war times.

Business and banking circles reported that credits were
being tightened rather than extended, but they claimed

that the general effect was regarded as good. Makers of

touring cars were being notified to cut down on their out-

put, while builders of tracks and tractors were being as-

sisted to go ahead. The reason was that the building of

the latter would result in a greatly increased area of land

being worked on the farms, and thus the new wealth of

the country would be added to from year to year.

In all the reports that were delivered, there was nothing

to shake confidence, or to cause one to feel that the future

had in stire anything that sane commonsense could not

surmount.

Knowing Your Business
THE man who knows his business from the foundry to

the shipping department has the confidence of the men
with whom he does business. It does not take very long
to find out if a man knows his own business.

The bluffer can get along for a while, but some day he
will face a proposition so big that it cannot be moved by
bluff.

A Toronto financier was in an American cfty a few
weeks ago trying to arrange for Canadian rights to a

certain process. He asked for information along certain lines

regarding costs, profits, markets, etc., and these were given
with a thoroughness that impressed the banker at once.

When the matter of production came up the manager
of the shop said he could furnish figures for any given
period. Just to try this out the banker asked for produc-
tion from the first of the month. A bell was pressed, and
a clerk responded. In turn he received instructions to

bring in the shop production figures up to 10.30 that
morning. These were produced in about three minute?.
At that time it was aLout 10.45.

Now, there may be shops where this, because of as-

sembled articles, would be impossible. It is possible also

to put in a system so cumbersome that it costs more than
it is worth to run it.

But the point is this—your banker, your customers, in
' fact all the people with whom you do business, will be
impressed with your proposition in proportion to the de-

gree to which you are master of the situation.

Sykes in the Philadelphia "Evening Ledcer.*
A Rade AwaJienins.
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MARKET
DEVELOPMENTS

Trade Hangs on the Transportation Problem
Recovery is Looked for in Part, but it Will be Some Time Before
there is Much Change—The New York Machine Market is a

Dull One.

THE manner in which Canadian plants can produce in

many lines is measured by the extent to which they
can get their shipments of raw material through

from United States points. An improvement in trans-

portation should be looked for soon, but it will be gradual,
and it will take some time for it to be felt fully. Some of

the machine tool dealers in United States are inclined to be
critical of the equipment used by their roads to keep up
their physical condition, claiming that much of the require-

ment is fifty years old, and is not fit to do repair work
quickly or well.

Some few lines report a better service this week,
especially in the importation of steel, but the amount com-
ing through is very small in comparison with the bookings
that are piled up against it. Tubes are much needed just

now. Plants at this season want to make their repairs,

especially in view of the shortage of Hydro power. Very
ordinary orders for tubes have been sent all over the

country in an effort to have them filled, but with indifferent

success. Sizes such as 2", 3", 3%' and 4" are much wanted.
So far, products of the merchant bar mills have been the

one bright spot as far as keeping up the steady supplies

is concerned, but it is doubtful if the same can be said for

bars any longer. Mills that were making good shipments
to the Canadian trade find their operations seriously inter-

fered with by reason of the shortage of coal or coke, as well

as other shipping facilities, and right now the bar situation

is becoming more serious.

There is a good general business moving in machine tools

and supplies, although individual orders are not particu-

larly large.

The scrap metal market continues dull and uninteresting.

Buyers of steel scrap are not anxious to take on anything
in that line. The volume of business in these lines is small

at present, and a recovery of the shipping situation is

necessary to bring about much improvement.

ABOUT THE WAY NEW TAXES WORK
MONTREAL FIRMS ARE NOT SURE

Special t» CANADIAN MACHINERY.

MONTREAL, -Tune 10.—There is

every reason to believe that the
present form of taxation, and the doubt
that generally prevails as to the exact
interpretation of its application, are
among the chief factors that are influ-

encing trade conditions at the present
time. The general method seems to be
to "pass the buck," in such a way that at
each transaction the tax is transferred
to the succeeding purchaser, so that in

reality, the final customer (or the con-
sumer) foots the bill In the case of the

manufacturer, jobber, and dealer, each
has the privilege of passing on the ad-

ditional cost of the tax—and as the sell-

ing price, in each instance, is based on a
certain percentage of the cost price, the

succeeding costs are increased in pro-

portion, consequently, the final pur-

chaser, whSle not remitting direct to

the Government, is nevertheless pajring

all the intermediate taxes. As a result

of' the widely distributed atmosphere of

uncertainty, business has become more or

less disorganized, and it is the opinion of

many that improvement will be much
liindered by these conditions.

The soft coal situation has taken on a

serious turn here, and some plants have

closed down, while others are considering

extensive curtailment of operations until

more favorable conditions are assured.

Steel Shortage Acute

That manufacturers and jobbers are

experiencing continued difficulty in get-

ting material through from the pro-

ducers, is shown in the falling off in

general industrial activity in many parts

of the country. "We are advised by offi-

icals of our principal mills in the States,

that a number of shipments have been

on the way for as long as four or five

weeks, and that the acumulation of

semi-finished steel in the yards is ample

to meet present demands of the trade,

provided the material could be handled

by the railroads." This statement, by a

dealer here, reflects the congested state

of transportation companies and empha-

sizes the need of additional rolling stock

for the carrying of commodities. It is

not entirely a scarcity of cars that ha?

created th's condition, but rather the

large number r^t loaded cars that are

virtually tied up at diflferent places be-
tween the points of shipment and des-
tination. Factories in this district have
suffered from insufficient supplies and
many will have to consider curtailment
in operation in the very near future, un-
less relief is forthcoming—^a hope which
at present is shrouded in uncertainty.

One shipyard here has reduced opera-
tions owing to the non-delivery of steel

supplies. Dealers, however, are quite

optimistic regarding the summer out-

look, but are reluctant to make any defin-

ite forecast—an attitude that cannot well

be criticized under existing conditions.

Minor price adjustments have been made
on some lines, but relate more to individ-

ual sales than to the general market.
Quotations continue firm and nominal.

Little Change in Metals

A passive interest is still displayed in

what continues to be an inactive market,
the demand for non-ferrous metals being

below normal. Railroad troubles in the

States and the consequent demoralization

of trade in general has tended to quieter

conditions and curtailment of output, a

natural sequence to restricted supply.

The solution appeers to hinge on a satis-

factory adjustment of operating condi-

tions. Trade, in general, is influenced

very larsrely, by the production and dis-

tribution of basic essentials, and when
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these elements fail to function properly

the disturbing effect is at once felt all

along the line. With the exception of

tin the metiil situation remains un-

changed. Tin has weakened under in-

creasing supply and restricted demand.

Dullness Continues

Old material movement continues very

quiet, and a tendency to lower quotations

has developed. So far, however, no con-

certed move has been made by dealers

here to suggest a decline, althoiigh it is

believed that sales have been made at

figures below those quoted. While the

present dullness is quite pronounced,

some dealers are anticipating a revival of

activity when trade becomes more stabil-

ized. Local demand for machinery scrap

is comparatively quiet and general sales

are below normal. Dealers are not show-

ing any anxiety as they have little to

gain by accumulating warehouse or yard

supplies. In some instances they are not

in the market for certain scraps.

CANADIAN MACHINERY

POINTS IN WEEK'S
MARKETING NOTES

MUCH DEPENDS ON
THE RAILWAYS NOW

More Improvement in Them Means Bet-

ter Output From Many
Canadian Shops

'T'ORONTO—The measure of improve-
-* ment in railway transportation is to

a large extent the measure of improve-

ment that will be possible in the Cana-

dian field. Materials are being used up
by the factories as rapidly as they come

in. The more rapid the income the

greater the production of the plant.

The question of the railroad situation,

especially in United States, is receiving

a great deal of consideration at all

hands. One United States expert stated

to CANADIAN MACHINERY this

week that the i-oads of that country were

in a poorer position to handle freight

and kindred shipments now than they

were before the outbreak of the war. In

this connection there is a peculiar posi-

tion, in that the poor physical condition

of the roads is one of the things that is

keeping them from getting help in the

way of new rolling stock and new en-

gines. The roads are unable to carry

the raw materials to make these things

to the shops where they can be built.

Machine tool builders in recent ses-

sions have had much to say about the

business of the railroads, from their

standpoint. At the convention a week
or so ago of machine tool men the state-

ment was made that many of the rail-

way shops were to blame for their own
condition, in that they had not kept their

own plants up-to-date. Some cases were
cited where machinery half a century

old was still in operation, and as a con-

sequence the work of repairing or re-

building was a slow and uncertain pro-

cess.

Prices of machine tools are remain-
ing around the same mark as has been
prevalent during the pa« few weeks. In

Bar mill products are not coming

through as freely as formerly. $ome
mills that were Jliving the Canadian

traoe good service are now being

embarrassed by shortage of coal or

coke.

Boiler tubes arc much needed for

urgent repair work, while the sup-

plies coming through are small and

out of all proportion to the need.

The scrap metal market remains

very quiet. Buyers of steel are out

for the present and dealers would

rather sell than take on more stock.

Some niarkets in Canada are si ill

rather confused over the new taxa-

tion rulings.

Pisr iron supplii"? in Canada are

rot plentiful, and quotations run as

high an $53 and $55.

It is tstimated that U. S. mills

have over 1,.':00,000 tons of finished

steel stacked at the works waiting

for delivery.

The auto trade in the States has

cnncellod some tonnage of material

on thr advice of their banks. There

lb no ret?»rding on the output of

trucks and tractors.

one case one firm making presses came

down a five per cent, this week. Most

of the buying that is being done, and

most of the inquiries that are heard of

are from small buyers, or for replace-

ment purposes.

Builders of machine tools are largely

concerned with the development of ex-

port trade. The automotive industries

have been keeping up the demand for

machine tools, and the tool industry

wants to have something else to turn

to ir. case this particular line of manu-
facturing fails to sustain its present

purchasing power. Reports from sev-

eral sources indicate that bankers

favor financing makers of tractors and
trucks more than advancing money to

makers of touring or pleasure cars.

The Sale of Small Tools

No complaint comes from the makers
of small tools in regard to the volume
of business that is being done. Several

orders during the past few days that

were being figured on by several firms

went to Old Country houses. Present

selling schedules make it possible for

the Old Country seller to get in just

under the Canadian price, and there Is

talk of some readjustment to meet this

condition. One of the dealers, speaking

to CANADIAN MACHINERY this

wedc, seemed to be in favor of boosting
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up the carbon goods a little and bring-

ing down the high speed to be on a par

with the competition from the British

houses.

Some Shipments Coming In

Dealers are finding trouble in getting

supplies of light gauge sheets. The
trade speaks of No. 10 base, which cakes

in as a general thing from 10 to 16 in-

clusive. It is hardly possible to get

anj-thing outside of 10 and 12. If the

14 or 16 is wanted, then the consumer

has to go to some of the light mills and

pay the price. One of these mills was
offering a certain tonnage to Toronto

interests a few days ago. They were
asked 8.50c base at mill for light stuff.

According to their own explanation they

had just finished a mill that was started

about three years ago. The estimated

cost was $800,000, but by the time

the mill was ready to do business it had
cost $2,000,000, and the owners were
now trying to sell at prices that would

help them to recover a share of that

money, while there is an incessant de-

mard at high levels. '"If you can teli us

how we can put up a mill at such an in-

crease over our estimated price and then

start at once to sell its production at

the same price as mills that were built

at a third or quarter of the cost some
years ago, I'd like to know the way,"

was the manner in which the represen-

tative outlined their position.

.^ny tonnage that was booked was
only such as could not ht secured from
other sources. The demand still keeps

very keen for anjrthing in the line of

steel. Mills show a decided preference

for filling orders of the heaN-ier lines,

where their tonnage piles up faster.

Merchant bars has been the one

bright spot in the market for some time,

but it no longer holds that en\nable po-

sition, as the bar market is fast falling

behind and resting with the other over-

loaded sections. Mills that were doing

well by the Canadian trade are having

trouble in securing coke to keep their

furnaces in operation, and the output

is falling off ir proportion.

Shipments of tubes are disappointing.

The demanded sizes are 2 in., 3 in., 3^
in. and 4 in. Many of these are wanted
for the making of needed repairs to ex-

isting plants. Several mining companies

are placing large orders. Plants realize

that electric power is hard to secure in

excess of existing allotments, and they

are having their steam plants placed in

readiness to make the most of the fuel

consumed. Nearly every firm handling
tubes has a large amount of orders ac-

cumulated against any shipments that

may come in.

f?crap Still Dull

There is nothing to show a better-

ment in the scrap metal market. Deal-

ers do not want to buy steel scrap. In-

fact several of them would be highly

pleased to sell some. There is not likely

to be much recovery in this line until

trafBc conditions are such that steel

plants can get enough coal or coke to

keep their plants in operation.



moving the accumulated steel, perhaps
over 1,500,000 tons all told, that is for
the future. There are exceptions, how-
ever. One mill is reported to have ship-
ped m the past week twice as much steel
as It made, but this is probably a little
nit of an exaggeration.
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ANY CANCELLED ORDERS ARE FOR THFHIGH-PRICED MATERIAL IN AUTO ?RADE

Special to CANADIAN MACHINERY
PITTSBURGH, June 10. - Production
* of piK iron in May was at the rate
of about 35,550,000 gross tons a year
this comparing with rates of 33,650,000
tons in April and 40,050,000 tons in
March, the March rate having been the
highest since October, 1918. Recovery
from the effects of the rail strike and
the congestion it produced has been
yeater than indicated by the mere com-
parison of the figures, since the rail
strike did not greatly affect production
until about the middle of April, while
production increased during the second
naif of May. The low point in produc-
tion may be estimated at somewhat un-
der 30,000,000 tons a year about the
third week in April, and the rate at the
«nd of May about 37,000,000 tons. By this
tune the 40,000,000 ton rate cf March is
probably closely approached, and before
the end of the month that rate may be
exceeded, for it is a case now, not of
any strike, but of working off the con-
gestion.

Traffic Condition.s

The rail strike is practically over, so
far as there being left many strikers or
"vacationists." The men have either
gone back to their own jobs or have se-
cured temporary or permanent work
elsewhere, with the exception of groups
of men here and there. The railroads
may still be undermanned to an extent,
in point of numbers, but more important
is the point that they have some new
recruits, not fully trained to their work.
Of much more importance still is the
fact that the yards and sidings are con-
gested, and it is slow work making the
start to relieve them. After one-third
the work has been done, the other two-
thirds will be accomplished much more
expeditiously.

As to how many cars are out of nor-
mal service, either through having gone
astray or through still being loaded
with freight and not arrived at destina-
tion, no estimate can be made, as there
is widely variant testimony on this.
For instance, of two furnace interests
not far apart, one reports that it has a
large tonnage of Connellsville coke en
route to it, but largely stalled, while
another reports that it has very little,

hardly as much as the average when
traffic conditions are normal.
From all quarters one secures the

statement that traffic conditions have
been improving, although slowly. There
are better supplies of empties all around
for loading, but the supplies increase
almost imperceptibly from day to day.
Movements are somewhat better, and
there seems to be more loaded cars re-

ceived by consignees each day than are
dispahohed by shippers, but the differ-

ence is not very great.

Generally speaking, the steel mills are
hardly as yet shipning as much steel as
they are makino-. but there is almost an
even break in this respect, and probably
there will be within a fortnight. As to

Production

Production of steel, on the whole, has
not increased much in the past week or
two, but it was not particularly impor-
tant that it should be, the chief desidera-
tum being to move the steel already ac-
cumulated. In the Mahoning and She-
nango Valleys, however, where output
was greatly restricted, there has been
much improvement, and the valleys are
now operating, in the matter of making
crude steel, at about 70 per cent of
capacity. In the case of the valleys and
of some mills elsewhere, not all the
steel currently made is being put into
material in shape for shipment, as there
IS accumulation of ingots and of partly
rolled steel, it being advantageous to
hold steel in such forms rather than
carry it to the last degree of finish when
it cannot be shipped, .-^s a rule finishing
departments can stand some overload',
and the partly finished steel can be
picked up a little at a time from week
to week and carried through.
The rate of steel production may be

estimated at about 85 to 90 per cent, of
the rate attained in March, which in turn
was 85 to 90 per cent, of actual capacity.
The percentages refer to steel making
rather than steel finishing.

Quiet Markets

The various branches of the finished
steel market are quieter, or in other
words they are more completely stag-
nant. There is a moderate volume of
business being placed by regular cus-
tomers of mills for forward deliveries,
but this business is chiefly with the
Steel Corporation, in whose prices the
consumers have confidence on account
of their being lower than the indepen-
dent prices. The independents that are
filled with business for from two to four
months are not booking a great deal,
although they are booking some. As to
prompt deliveries, there is now relative-
ly little business done in that line, but
there is enough to keep prices from
sagging entirely to the price level ruling
for deliveries a few months hence. The
premiums for prompt shipment are sim-
ply declining.

As to cancellations, there are no re-
ports of cancellations except in the case
of the automobile trade, which is report-
ed to have cancelled some orders for
sheets, also some orders for special

grades of cold-rolled steel. Details of
these operations are not procurable, but
it is quite probable that the cancellations

refer to particularly high-priced orders
in which delive-ies were not made ac-

cording to contract, the buyers having

559

curtailed their consumption lo that they
can get along with their regular deli-
veries, purchased previously at lower
prices.

Pig-iron
Even the most sanguine of the nijr

iron producers now report that they ire
doing practically no business. The for-
ward market practically stopped some
time ago, but there remained some ac-
tivity in prompt lot«, the demand grow-
ing chiefly out of consumers being shut
off from their usual sources of supply
by the rail strike. Now there is fairly
free communication, the merchant fur-
naces being able to ship to practically all
their customers. In the circumstances,
market prices are nominal. They are
not tested to any extent by actual trans-
action.=; .and lower quotataions a-c not
made, for as a rule the furnaces do not
offer iron at cut prices when there is
no inquiry. The market remains quot-

7ll\^^ J°^^T^'-
Bessemer, $43; basic.

$43.50: foundry, $45. f.o.b. valley fur-
naces, freight to Pittsburgh being $1.40.

Connellsville Coke
Production of coke in the Connellsville

region IS now running at about 185.000
tons a week, against an average of 245,-
000 tons a week before the rail strike.
J he present rates represent a fair gain
from the low point. Neariy all the coke
IS going out on contracts, but even with
the limited offerings in the open market
foundry coks has weakened a trifle be-
ing now at $15 to $15.50 per net 'ton
Connellsville ovens, while furnace coke
remains at $15, both for spot shipment.
Some brokers think that as foundries
receive better pig iron deliveries the
demand for spot foundry coke will in-
crease somewhat in the next fortnight
Generally speaking, of course, the mar-
ket is marked for a decline.

NEW YORK~TOOL
MARKET IS QUIET

Although Some Lists Have Been Is.sued
to the Trade—Railroads are

Making Purchases

Special to CANADIAN MACHINERY.
VTEW YORK, June 10.—Business con-

tinues quiet in machine-tool and al-.
lied equipment, thou.gh some fairiy large
railroad orders have been placed and
more railroad buying is in prospect. The
Atlantic Coast Line has bought about
$500,000 worth of .shop equipment from
its purchasing office at Wilmington, N.C..
all of this business going to one com-
pany. Other roads which have purchased
a few tools each are the New York Cen-
tral and Long Island Railroad. The
Chicago, Burlington & Quincy has placed
orders for about $150,000 worth of tools
at Chicago, and the Chicago, Milwaukee
& St. Paul has an enquiry out for about
a dozen machines. The Baldwin Loco-
motive Works, Philadelphia, is in the
market for 18 cranes and a number of
machines for locomotive repair work. A
large part of the business pending is
directly or indirectly due to the needs of
the railroads for rolling stock.
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The General Electric Co. has issued a

new inquiry for abut 30 milling machines

of various types, but otherwise there is

not much demand for shop equipment

from manufacturers. A good many
manufacturers in tha East have definite-

ly decided to buy nothing but actual

necessities for the present, at least. Some
plans for expansion of plants will remain

in status quo.

Shipping conditions are somewhat bet-

ter, but niany machine-tool plants still

have quantities of unshipped tools.

There have been a few cancellations of

orders due to inability of sellers to deliver

tools on schedule time. In some instances

shipments are from one to two months

overdue.

NOT ANXIOUS TO
QUOTE PIG IRON

Dealers Place Toronto Prices Between

?53 and $55, with an Indifferent

Supply

Dealers in Canada are not anxious to

give quotations on pig iron. Between

$53 and $55 would be the price asked.

As one dealer stated this week: "While

we might name a price it is more or

less nominal. As a matter of fact we

are not all anxious to have you say any-

thing about our business, as we find it

hard to look after the business that we

already have. Prospects for improve-

ment in the future are not at all bright."

A New York report says that "a ma-

teri.ll improvement m demand has char-

acterized the pig iron market in this

district the last few days and sales

which actually have been made, together

with inquiries, which are on the point of

being closed, aggregate a large total.

Numerous large tonnages, making a

total of more than 10,000 tons of

foundry iron, have been sold, and there

are inquiries out for 20,000 to 25,000

tons. Included in the sales were one or

two large tonnages for prompt shipment,

considerable for second half and a sizable

portion for prompt export.

EXPLAIN DELAY IN
WORK ON NEW PLANT

Pressed .Metals, Ltd., Have New Place

Under Way in States—Changes
Made in Name

Some delays have taken place in the

completion of the American plant of the

Pressed Metals Company of Canada, and

the situation is explained in the follow-

ing circular to shareholders just issued:

"On account of the severe winter con-

ditions, coal shortages, strikes, and trans-

portation difficulties that have been pre-

valent for the greater part of the last

six months in the United States, comple-
tion of our American plant has been de-
layed several months beyond calculations.

"Your directors, therefore, at a recent
meeting thought it well to advise you of

the situation.

"The buildings have been completed,
and the machinery and power equipment
are now being installed rapidly. Indica-

tions point to the commencement of

manufacturing of bushings by July, and
the operation of the plant to capacity
within three months thereafter.

"The intention was to distribute the

stock of the International Bushings, Ltd.,

ard the preferred stock of tiie American
Bushings Corporation, after the Ameri-
can plant was operating, but the distri-

bution has consequently been delayed.

However, your directors are now very
optimistic regarding the operations of

the company.

"The organization of the American
company, with plant situated on the St.

Clair River at Marysville, Michigan, has
been completed and will operate unde'-

the name of American Bushings Corpor-
ation."

GERMAN TRADE
NOT RERRNTED

Sheflfield Despatch Says Their Goods are

Often Needed to Fill Out Orders

That British firms are glad enough to

get certain lines of German-made goods

is the information of one correspondent

writing from SheiBeld to a British paper.

He states: "Importations are increasing,

and there is more continuity about the

supplies, but, comparatively speaking,

the quantities are insignificant. Mer-

chants and dealers, unable to obtain as

much goods as their customers want, are

eager to get the deficiency made good by

any country, and Luc difficulties of the

situation have done much to destroy the

prejudice against our late enemy. Ger-

many is at present sending us pen and

pocket knives, scissors, manicure instru-

ments, and hair clippers. There has

been a big importation of German alarm

and wood-case clocks, and these are par-

ticularly acceptable, as the home coun-

try does not make many such goods, and

there is a very acute scarcity of them.

Very little enamel and other domestic

hollowware is coming from Germany. As
this material is extremely dear, some of

the large merchants have been visiting

Germany for the purpose of getting

cheaper supplies, but they found the pro-

duction very limited. A revival seems
to be taking place in the trade in Bo-
hemian and German -glassware. Vast
quantities of bottles and glass vessels

are used in the manufacture of electro-

plate, and users are doing their best to

stimulate trade with Bohemia, which
served them so admirably before the war.
Deliveries from this source, although in-

creasing, are quite inadequate, as the

makers in Bohemia are short of raw
materials and fuel."

STEEL TREATERS MEET
The good work of the Toronto Chapter

of the American Steel Treaters Society

was continued on Tuesday evening, June
1st, when they held their regular monthly
meeting at the King Edward Hotel.

The speaker for this occasion was
Professor T. R. Louden, of Toronto l^ni-

versity. His subject was an extremely
interesting one dealing with the Iron

Carbon Diagram. He explained the
dividing lines between steels and cast

iron, the percentage of carbon in these

classes of metals, the effects of over-

heating, how to overcome these effects,

and many other phases of interest to

anyone interested in the development
of heat treatment.

After the lecture was completed, dis-

cussion was started, and many interest-

ing points were brought out during this

period of the meeting. Past experiences

were retold to help others who might
strike like difficulties. A motion was
adopted to place before these meetings,

problems which crop up in the daily heat-

treatment work, so that some valuable

data will no doubt be arrived at during
such discussions.

To those who ai'c not familiar with
this society, we might say that the Tor-

onto Chapter of the American Steel

Treaters Society, is a body of men inter-

ested in heat treatment in all its phases.

They meet once a month for educational

purposes, and have a very capable speak-,

er fbr every meeting. You need not be
an actual heat treatment man to belong
to this society, but if you are in any
way interested in heat treatment, then

you are welcome.
Mr. A. Lcwry, Jr., ?82 L'lnin'.ott Ave.,

who is seeret.'iTv-treasurer of tlie society,

will be pleased to give readers any inV

formation they so desire. Write him
requesting the date of the next meeting
and he will forward you all particulars.

FUEL RESEARCH IN GREAT
BRITAIN

A lar^e and well-equipped fuel reseai'ch

station has been established near London,
England. It has been designed by the

Fuel Research Board, formed under the

Department of Scientific Industrial Re-
search, and has been built out of funds

provided by the Treasui-y. Its main ob-

ject is to carry out large-scale experi-

ments in tha low-temperature carboniza-
tion of coal with a view to obtaining

smokeless solid fuel for domestic
and industrial use, gas for power pur-

poses, oil fuel for the navy, and internal

combustion engines, and a number of

other by-products. Careful arrange-
ments have been made for exact meas-
urements in every step in the ^.I•eatment.

Plant has also been installed for research

into the economies of pulverized coal, the

utilization of peat, and the production of

fuel alcohol. A detailed survey has been
made of the qualities of coal available

in Great Britain; and the analysis of the

samples of coal used in the experiments
has been placed on a scientific basis.

Important results are expected in thd
near future.
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SELECTED MARKET QUOTATIONS
Being a record of price, current on raw and finished material enteringinto the manufacture of mechanical and general engineering producu!

PIG IRON
Grey forge, Pittsburgh $42 40
Lake Superior, charcoal, Chicago. 57 00
Standard low phos., Philadelphia. 50 00
Bessemer, Pittsburgh 43 00
Basic, Valley furnace 42 90
Toronto price:

—

Silicon, 2.25% to 2.75% 52 00
No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL
Per lb. to Large Bayers Cents

Iron bars, base, Toronto $ 5 50
Steel bars, base, Toronto 5 50
Iron bars, base, Montreal 5 50
Steel bars, base, Montreal 5 50
Reinforcing bars, base 5 00
Steel hoops 7 00
Norway iron 11 00
Tire steel 5 75
Spring steel 10 00
Band steel, No. 10 gauge and 3-16

in. base 6 00
Chequered floor plate, 3-16 in 8 40
Chequered floor plate, ^ in 8 00
Staybolt iron 9 00

Beasemer rails, heavy, at mill
Steel bars, Pittsburgh 3 00-4 00
Tank plates, Pittsburgh 4 00
Structural shapes, Pittsburgh ... 3 00
Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Werehouse
Steel bars 3 62
Structural shapes 8 72
Plates 3 67 to 5 50
Small shapes under 3' 3 62

C.L. L.C.L.

FREIGHT RATES
Per lOO Pounds.

Pittsburgh to Following Points

Montreal 33 45

St. John, N.B 41% 55

Halifax 49 64%
Toronto 27 89
Guelph 27 89

London 27 89
Windsor 27 89
Winnipeg 89% 186

18 06 22 31
21 59 26 68
29 06 36 89

METALS
GroM.

Montreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00
Castings, copper 24 00 24 00
Tin 66 00 65 00
Spelter 12 00 12 00
Lead 11 50 11 00
Antimony 14 50 14 00
Aluminum 34 00 36 00

Prices per 100 Rw.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, 14 up 6 50 6 50

PIPE—WROUGHT
Price List No. 44—Aprfl, 1920.

STANDARD BXTTTWELD S/C
Steel Gen. Wrot. Iron

Black GalT. Black Galv.

J4 in KM » 8 SO

J4 In BIS 7 26% in 6 13 7 26
H'ln. .i 6 84 8 42
% in g 46 10 58

I in 12 60 15 64

$ 6 43 t 7 56
6 43 7 66
7 27 8 84
9 03 11 1«

13 35 16 49

1% in 16 91 21 16
1% in 20 21 25 30
2,, in 27 20 34 04
2^ in 43 00 53 82
3 in , 66 23 70 88
3W in 71 30 88 32
4 in 84 48 104 64 '.'..'. ',',',',

STANDARD LAPWBLD S/C
Steel Gen. Wrot. Iron

Black G :v. Black Galv.
2 in »30 90 $37 74 »34 60 $4144
2V4 in 45 34 56 16 51 19 62 01
°, "n 69 29 73 44 66 94 81 09
'"'^ !" 73 14 90 16 82 34 99 36
< 'n 86 66 106 82 97 56 117 n
i^ ]" 98 1 23 1 24 1 49
5, in 1 15 1 44 1 44 1 73S% in 1 49 1 86 1 87 2 25
' '.1 1 94 2 43 2 42 2 90
8-L in 2 04 2 55 2 54 8 06
5 in 2 36 2 94 2 92 8 61
9 in 2 81 3 62 3 50 4 21
'O-L in 2 61 3 26 3 25 3 90
10 in 3 36 4 20 4 18 5 03

Prices—Ontario, Quebec and Maritime
Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%' and larger 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%

Do., 4%-in. and larger, 10%.

OLD MATERIAL
Dealers' Average Buying Prices.

Per 100 Pounda.

Montreal Toronto

Copper, light $15 00 $14 00

Copper, crucible 18 00 18 00

Copper, heavy 18 00 18 00

Copper wire 18 00 18 00

No. 1 machine composi-

tion 16 00 17 00

New brass cuttings 11 00 11 75

Red brass cuttings 14 00 15 75

Yellow brass turnings . . 8 50 9 50
Light brass 6 50 7 00
Medium brass 8 00 7 76
Scrap zinc 6 50 6 00
Heavy lead 7 00 7 75
Tea lead 4 50 5 00
Aluminum 19 00 20 00

Per Ton Gross

Heavy melting steel ... 18 00 18 00
Boiler plate 15 50 15 00
Axles (wrought iron) . . 22 00 20 00
Rails (scrap) 18 00 18 00
Malleable scrap 25 00 25 00
No. 1 machine east iron. 32 00 33 00
Pipe, wrought 12 00 12 00
Car wheel 26 00 26 00
Steel axles 22 00 20 00
Mach. shop turnings ... 11 00 11 00
Stove plate 26 60 25 00
Cast boring 12 00 12 00

BOLTS, NUTS AND SCREWS
Per Cent

Carriage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 56
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. bd.,

steel 27%

Machme screws, o. and fil. hd., steel 10
Machine screws, fl. and rd. hd.,
brass qm

Machine screws, o. and fil hd.,
brass net

Nuts, square, blank add $2 00
Nuts, square, tapped add 2 26
Nuts, hex., blank add 2 26
Nuts, hex., tapped add 2 50
Copper rivets and burrs, list leM 16
Burrs only, list plus 26
Iron rivets and burrs 40 and i
Boiler rivets, base %' and larger $8 60
Structural rivets, as above 8 40
Wood screws, 0. & R., bright 76
Wood screws, flat, bright 77%
Wood screws, flat, brass 66
Wood screws, 0. & R., brass 66%
Wood screws, flat, bronze 60
Wood screws, 0. & R., bronze 47%

MILLED PRODUCTS
(Prices on unbroken pa«kasee)

_ Per Cant
Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws . . . plus 30
Fin. and semi-fin. nuts up to 1-in. . 20
Fin. and Seml-^n. nuts, over 1 in.,

up to 1%-in 10
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs 16
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, Hst

plus 10 and net
Planer head boH nuts, 8«me as

finished nuts.
Planer bolt washers n«t
Hollow set screws nvt
Collar screws Hit phis 20, 80
Thumb screws 40
Thumb nuts 76
Patch bolts add JO
Cold pressed nuts to 1% in., .add |1 00
Cold pressed nuts over 1% in.. add 2 00

BILLETS
Per rroes ton

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 66 00-75 00
Wire rods 62 00-70 00

Government prices.

F.O.B. Rttsborgh.

NAILS AND SPKBS
Wire, nails $6 70
Cut nails 6 86
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 61
Spikes, % and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 89
Plumbers' oakum, per lb 10%
Packing, square braided 88
Packing, No. 1 Italian 44
Packing:, No. 2 Italian 86
Pure Manila rope 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto ^
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MISCELLANBOUS

Solder, strictly $ 40

Solder, guaranteed ^ ^^
„

B»bbitt metals ^\^o
Soldering coppers, lb 6^
Lead wool, per lb iS
Putty, 100-lb. drums 8 30

White lead, pure, cwt 20 00

Red dry lead, 100-lb. kegs, per

cwt. , 16 50

Glue, Bhglish • - • 40

Tarred slater's paper, roll 1 80

Gasoline, per gal., bulk 35

Benzine, per gal., bulk 35

Pure turp., single bbls., gal 3 60

Linseed oil, raw, single bbls .... 300
Linseed oil, boiled, single bbls . . 3 03

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
Sal Soda 03%
Sulphur, rolls 05

Sulphur, commercial 04%
Rosin, "D," per lb. 14

Borar crystal and granular 14

Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS

S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20

Standard drills, all sizes 32%
l-fluted drills, plus 10

Jobbers' and letter sizes 32%
Bit stock 40

Ratchet drills 15

S.S. drills for wood 40

Wood boring brace drills 25

Electricians' bits 30

Sockets ov

Sleeves 50

Taper pin reamers 25 off

Drills and countersinks net

Bridge reamers 60

Centre reamers 10

Chucking reamers net

Hand reamers 10

High speed drills, list plus 20 to 40

Can. high speed cutters, net to plus 10

American plus 48

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base
Hexagons and flats $7.75 base

IRON PIPE FITTINGS
Black Galv.

Class A 60 75

Class B 27 37
Class C 18 27

Cast iron fittings, 5%; malleable bush-
ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% off list.

SHEETS
Montreal Toronto

Sheets, black. No. 28. . . .$ 8 50 $ 9 50
Sheets, Blue ann., No. 10 8 50
Canada plates, dull, 52

sheets 8 50

Can. plates, all bright. . 8 60

Apollo brand, 10% oz.

galvanJEed
Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50

G«rl>al'» Bert, No. 28
Osborne Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50
Premier, 10%-oz. 11 50 10 90
Zinc sheets 16 60 20 00

PROOF COIL CHAIN
(WarahoDae Priea)

B
% in.. $13.00; 5-16, $11.00; % in.,

9 00

10 00
9 00

CANADIAN MACHINERY

$10.00; 7-16 in., $9.80; % in., $9.76; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B.B.

% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; ^ in., $9.50;

% in., $9.30.

Prices per 100 lb«.

FILES AND RASPS
Per Cent.

Globe 60

Vulcan 50

P.H. and Imperial 50

Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 50

McClelland, Globe 50

Delta Files 20

Disston 40

Whitman & Barnes 50

Great Western-American 50

Kearney & Foot, Arcade 60

BOILER TUBES.
Size Seamle«i LoKwelded

1 in $27 00 $

IV4 in 29 50

1% in 31 50 29 50

1% in 31 50 30 00

2 in 35 00 30 00

2% in 35 00 29 00

2% in 42 00 37 00

3 in. 50 00 48 00

3% in 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82

Cylinder oil. Acme 70

Standard cutting compound, per Ib.O 06

Lard oil, per gal
:

• • • '.2 ^
Union thread cutting oil, antiseptic 88

Acme cutting oil, antiseptic 37)%

Imperial quenching oil 39%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 50 ft 2 00

Admiral Steel Tape, 50 ft 2 76

Admiral Steel Tape, 100 ft 4 45

Major Jun. Steel Tape, 50 ft 3 60

Rival Steel Tape, 50 ft 2 76

Rival Steel Tape, 100 ft 4 45

Reliable Jun. Steel Tape. 60 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06

Emery glue . . . _.
30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver 60

Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grita, 6 to 70 indasire 0S%
Grits, 80 and finer 6

BRASS—Warehoue Prictt

BraM roda, base % in. to ] l&. rod 14

Volume XXIII

Brass sheets, 24 gauge and heavier,

base $0 4«

Brass tubing, seamless 44

Copper tubing, seamless 4>

WASTE
XXX Extra . .24 Atlas 20

Peerless 22% X Empire 19%
Grand 22% Ideal 19

Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13

Standard 15 Keen 11

No. 1 ;.15

Wool Packing
..35 Anvil 22
..28 Anchor 17

Arrow ....

Axle

Washed Wipers
Select White. 20 Dark colored. 0»

Mixed colored. 10

This list subject to trade di«:ouBt fer

quantity.

RUBBER BELTING
Standard... 10% Best grades .. . 16%

ANODES
Nickel 68 to .«
Copper 38 to .46

Tin 70 to .79

Zinc 18 to .18

Prices per lb.

COPPER PRODUCTS
Montrool tltn***

Bars, % to 2 in $42 50 $43 00

Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,

14 oz 48 00 48 Oe

Copper sheet, planished, 16

oz. base 46 00 46 00

Braziers', in sheets, 6x4
base 45 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50

Sheets, 3% lbs. sq. ft 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra-

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS

Acid, boracic $ .23

Acid, hydrochloric 03%
Acid, nitric !•

Acid, sulphuric 03%
Ammonia, aqua 15

Ammonium, carbonate .20

Anwnonium, chloride 22

Ammonium hydrosulphuret ... .75

Ammonium sulphate -30

Arsenic, white 14

Copper, carbonate, annhy .41

Copper, sulphate •!•

Cobalt, sulphate 20

Iron perchloride •*

Lead acetate -SO
.

Nickel ammonium sulphate ... .08

Nickel carbonate .32

Nickel sulphate 19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26

Silver nitrate (per oz.) 1.20

Sodium bisulphate 11

Sodium carbonate crystals 06

Sodium cyanide, 127-130% 38

Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18

Tin chloride 1.00

Zinc chloride, C.P .SO

Xinc sulphate -OS

Price* per lb. anleaa otherwise lUted
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A Complete Line 8 in. to 50 in. Swing

with or without tapping attachment

BARNES
Upright Drills

Horizontal Drills

Gang Drills

Accuracy—Strength
Convenience of Operation

If it's machinery write " Williams"

Carried in Stock by

THE A. R.WILLIAMS MACHINERY CO., Ltd.,

26 in. Slid. Head Type

MONTREAL ST. JOHN, N.B. WINNIPEG VANCOUVER

64 FRONT ST. WEST
TORONTO

HALIFAX BUFFALO, N.Y.

From 5 lbs. up to 4 tons

Foundry capacity, 15 tons per day.

Difficult castings our specialty.

Mixtures regulated by chemical analysis and all

castings sandblasted.

Estimates from blue prints submitted promptly.

If desired, we can make patterns to your

drawings. .

G. W. MacFarlane Engineering, Limited

Paris, Ontario

P><^

TO-DAY
is not too early,

or too late,

to start

the use

of

P.H. or Imperial Files ["^^^^^

"They cut faster and wear longer."

Be File-Wise

Ingersoli File Company, Limited

John Morrow Screw and Nut Co., Ltd.

Sole Distributors,

Ingersoli, Ontario

// interested tear out this page and place with letters to be answered.
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Points Considered by the Purchasing Agent
standing and Ability of the Vendors to Produce the Material

Considered as Governing Factors—Equipment Has to Be the Best

to Get the Desired Quality in the Product.

AT-1H0UGH devoted to the pur-

chase of gears, points equally ap-

plicable to the purchase of other

nir.teriais were set forth in a paper on

"Gears from a Purchaser's Standpoint"

presented fcy G. D. Stanbrough, general

superintendent Packard Motor Car Co.,

Dttroit, at the recent convention of the

American Gear Manufacturers' Asso-

ciation, Detroit. "When you undertake

the purchase of any article from rough

stock to finished parts," Mr. Stanbrough

said, "the first question that comes to

mind is the standing and ability of the

vendors of the special commodities which

you are purchasing. Your chances of

selecting a satisfactory source of supply

is governed by the following general con-

ditions :

1. The personnel of the crganiration.

2. Their financial support.

3. Their general business reputation.

4. The location of the plant to sources

of supply and transnov+n+Jon centres.

5. General business ability.

6. The labor market.
7. The general character of the plant

buildings.

8. The character of their equipment.

"We cannot underestimate the value of

wfiichinsr all these considerations. I will

discuss them in the order named, brieflTi.

Plant Personnf 1 and Reputation

1. It is a well-known fact that no firm

nor the product that they make is any
greater than the men that make up that

business. An organization to machine
and manufacture successfully should be

made up of men who are good mechanics,

whose reputations have stood the test of

time for doing good work. Men who
know the proper methods to be used and
have courage enough to use them. The
organization from a personnel standpoint

should be well balanced— should include

a good business man, good mechanical
talent anil a good engineer.

2 We cannot underestimate the value

rrf ample financial resources. Such re-

sources will relieve the men who are in

charge of operations from worries and
allow them to put their efforts on the

production. Adequate finances permit
the purchase of stock in different quanti-
ties to insure a steady flow of product,

and this is particularly necessary in the

manufacture of gears where many oper-

ations and much time is consumed. The
firm that is handicapped for money to

meet stock bills and to pay the payroll

cannot be counted upon to produce with
the same steadiness as can be expected
under more propitious circumstances.

S. The only thing that we T.n tell

nbout a firm or an individual, with any
^eftrec of certainty, is his record of past
performances. Business ability is re-

flected in the stability of the organiz-
ation. The prosperity of a company em-
braces its standing in a community and

the reaction as apparent from personal

contact with the representative of the

fiiT.i in business traansactions. It is re-

flected in the measure of good judgrrient

that is shown by a firm's past record in

hp.nJling contracts under similar condi-

tions.

4. I think the importance of this sub-

ject (location of the plant to sources of

supply and transportation centres) is

self-evident; other things being equal, it

is much better for a firm to deal with
one ir its immediate vicinity in order to

minimize the transportation difficulties

of the present time. However, under
various circumstances it may be more
advantageous to deal with a firm that

is close to a base of raw material. These
are matters that have to be weighed and
juii'ififl in each individual case.

5. A firm's business connections and
contrncts which it has established with
vendors of raw material sre an im.portant

consideration in these times when sources
of supply are contracted for many
months ahead.

Labor Conditions and Plant Equipment

G. We all realize that under present-

day conditions the labor market has an
important bearing upon a firm's ability

to meet the promises as to production.

The labor market has got to be viewed
fii'st from the standpoint of supply;

(2) From the standpoint of the quality

of the supply; (3) From the reputation
of the people in the community on ques-
tions of strikes and other labor disturb-

ances; (4) With reference to housing and
general sociological conditions, affect-

ing the welfare and happiness of the

community.

7. This (the general character of the

building) has particular reference to fire

protection, fire underwriter's risk, plant

lay-out to facilitate good manufacturing,
arrangement of machinery for economi-
cal production, and satisfactory work-
ing conditions from a labor standpoint.

8. We have put this subject (character

of equipment) last in order, but it is by
no means last in importance. Good gears
can only be produced by modern machin-
ery properly installed, properly main-
tained and satisfactorily operated. An
adequate supply of cutters, hobs, and
high-speed stc'el for blading and the

necessary assortment of smallj tools

should be on hand. Machines should be
placed to permit operation with a mini-
mum amount of vibration. Wherever
]>os3ible, grinding machinery should be
placed on the. ground floor. When we
are mnnufncruring gears, we are work-
ing within narrow limits, and it is fruit-

less to supi)ose that satisfactory results

i-.r-.:: be obtaini.d in the face of poor equip-

ment and installations. It should be
borne in mini that in these modern times
heat treatments have a large part in the

sati.-f.ictory finished product, and the

plant that manufactures gears from car-
bon and alloy steels must contain modarn
heat trentment equipment, and a thor-

oughly experienced metallurgist in

charge of its operation. We don't want
to overlook the fact that the metallurgi-
cal end of the busines.s is highly scientific

nnd is based upon e.xact knowledge and
crnnot be satisfactorily performed by
rule of thumb methods without the use
of proper standards of comparison.
"Having settled to our satisfaction

that the proposed source of supply ful-

fills a large number of the above re-

quirements, we are next conf'ont'>d by
the fact that satisfactory gears from a
purchasers standpoint can only be pro-
duced as a result of conformity to good
practice along the fdlowing lines: De-
sign, materials, fori'-'n'-s and cajstir-rs,

heat treatment, machining, hardening
and inspection."

.^ftor discussing these points in detail
t^e speaker concluded that "satisfactorv
frears cannot be produced by r.ny but
the most painstaking efforts, and the
higher requirements for the elimination
of gear noises the more we are confront-
ed by the fact tliat we have much to
leaT-n a)5d from a purchaser's staiidooint

a knowledge of what is possible under
present-day methods is necessary in or-
der that purchasing requirements mav be
reduced or may be made to coincide with
the present ftate of the art."

HERE ARE SOME
RULINGS MADE

Many Points are Coming Up That Re-
quire Special Information

for Dealers

Sales to Consumer by Manufactuier.
Wholesaler or Jobber.—The Department
of Inl.ind Ri'vpnue has ruled that goods
or material sold by a manufacturer,
wholesaler or jobber to a consumer are
subject to the sales ta>c of 1 per cent.,

and al.=o to the tax set forth in Section 1

of the Resolutions, where the articles
sold are suliject to such excise tax.

Manufacturers Who Purchase Goods
for Resale.— The department has ruled
that where a manufacturer purchases
suculies and other articles as jobbers
resale. tl-,e sales tax of 1 per cent, applies
to such goods when srld.

Contracts Entered Into Prior to May
]'.)th, 1920.—On contracts entered into
prior to May 19th by manufacturers,
wholesaler.? or icbbers, for the delivery
ef goods or materia! and which contracts
had not on that date been completed bv
delivery, the sales tax of 1 per cent, will

apply in respect of all shipments or de-
liveries made after May 18th. The sales
tax of 1 per cent, should, according to
the ruling of the department, he added
to the invoices covering such shipments
made after May 18th.
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A GOOD
BOON

"Geometric Tools are a good boon

in our business. Always reliable

and sure of turning out a class

job ; in fact, I don't know how we

could secure a decent output with-

out them."

This is what the Works Inspector

of a London (England) shop says.

He adds that they are making

screw and small parts for air craft,

and have quite a lot of Geometric

Dies in constant use.

Because of the fact that Geometric threading tools are "a good boon"
in the thread cutting business, the majority of screw machines and
turret lathes are equipped with Geometries. '

.

THE GEOMETRIC TOOL CO.
NEW HAVEN, CONN.

Canadian Agents:

Williams & Wilson, Ltd., Montreal

The A. R. Williams Machinery Co., Ltd., Toronto,

Winnipeg and St. John, N.B.

Canadian Fairbanks-Morse Co., Ltd., Manitoba,

Saskatchewan, Alberta

For any thread, any size, any
pitch, — there's a Geometric
Collapsing Tap or Self-Opening

Die Head. Be assured there is

one to meet your particular

threading need— whatever it

may be. Ask us^

If interested tear out thU pagt. and place with letters to be answered.
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INDUSTRIAL NEWS
NEW SHOPS, TENDERS AND CONTRACTS

PERSONAL AND TRADE NOTES

TRADE GOSSIP
Two by-laws were einphatically endors-

ed by Brighton citizens. The vote for

the Barnard Machinery Co. carried, with
275 voting for and 3 against it, and that

of the Dominion Canners with ' 276 for

and 7 against it.

Montreal.—Through the inability of

the company to procure castings, the

Canadian Vickers Co. have been com-
pelled to lay off nearly five hundred men.
The shortage is due to labor troubles at

Warden King's and the Montreal Loco-
motive Works, which firms supply the

Vickers Co. with their castings.

Advised to Cut Production.—The sec-

retary of the United Mine Workers, after

receiving wtord from the Minister of

Labor refusing the request of-, the men
for a collective board to consider griev-

ances, suggested to the men that one
way to bring the owners round was to

decrease production 50 per cent. The
suggestion was not atted upon, and sev-

eral other proposed expedients were
turned down.

To Build Viaduct.—The proposed rail-

way viaduct along the- Toronto water-
front will be proceeded with at an early

date, if the civic authorities get their

wish. A meeting between the Board
of Control and the Harbor
Commissioners will be held shortly, and
an application made to the Railway
Board to compel the railways to proceed
with the work.

Dominion Briquette Research.— The
Government's lignite briquetting plants

established by the Research Council to

produce lignite fit for consumption, will

be producing by August. It is the

opinion of Dr. A. B. Macallum that the

new fuel will prove so much cheaper and
more efficient than anthracite, that the

market for the latter in Western Can-
ada will be closed, and private capital

attracted to the lignite fields.

Receiving Tenders.—The Toronto Elec-

trical Commissioners will receive tenders

until Wednesday, June 16; for building a
sub-station on Ossington Avenue, near
St. Clair Avenue, including excavation,
masonry, stmctural steel, etc., roofing,

plumbing, painting .ind such ether work
required for a completed building. Ten-
ders must hi accompanied by a marked
cheque. Forjns for tenders may be ob-
tained from the purchasing agent, or the
Engineering Department at Station D,

corner of Duncan and Nelson Streets, To-

ronto.

Uuluth.—Arguments in favor of the

proposed deep waterway from the lakes

to the sea were heard at the final hear-

ing of the International Joint Water-
ways Commission. It was stated that a
channel to the sea could be completed in

shorter time than the Eastern Atlantic,

ports could improve their facilities. The
commission will hold sessions at Super-

ior, Wis.; Ashland, Wis.; Milwaukee,
and finish up at Toledo.

" Vocational Training in Manitoba.—The
Manitoba 'Government are considering

the establishment of vocational training

centres for young men and women, for

training in various branches of industry

and home economics. The Government
has decided to participate in the Federal
Government's $10,000,000 fund for tech-

nical education, and to embark on a

vigorous programme in that connection.

St. Catharines.—The Niagara, St. Ca-

tharines and Toronto Railway are pro-

posing to put their new steamer North-

umberland bn the Toronto and Port Dal-

CANADIAN FAIR IS

NOW OPEN IN LONDON
Mary Firms From the Dominion Are

There—Developing the Export
Trade

London.—Ihe first Canadian Trade

Exhibition ever held in Britain opened

on Wednesday in the Agricultural Hall,

London A number of exhibits arrived

late, and although the British customs

authorities agreed to expedite the

unloading, it has been found impossible

to do so as the result of incorrect invoic-

ing of some shipments. The exhibition,

hovever, will afford an -object lesson of

wide range of present-day Canadian
trade. It includes Canadian products

varying all the way from a motion-

picture projector to folding beds A
Montreal ready-made clothin.g firm, ap-

parently unimpressed by the competition

of the world's woollsn centre, Manches-
ter, has nn exhibit of ladies' and child-

ren's garments, and other firms are

showing wall papers, tractors, spark

plugs, washing machines, chemic.?ls,

toolf, steels, enainc-lware, chocolates, and

other products of divers kinds. The Do-

minion is now a larger exporting country

than France and Japan, or Italy, Spain

and Holland combined.

liousie route about the middle of Junej
The Northumberland, which is a steam-
er of 220 feet length, built in Newcastle-
on-Tjrne in 1894, will make the trip in

about IVi hours. She has been engaged
in the North Atlantic Coast passenger
traffic.

Brockville.—Catching fire at the wharf
of the New York Central Railway, at

Morristown, the steamer "H. P. Bige-
low," owned by the Morristown-Brock-
ville Transportation Co., was totally de-
stroyed. The fire burned the steamer's
mooring lines, and she drifted away
from the wharf out of reach of the
fire department's hose. She burned to
the water's edge and then sank. An-
other vessel will be purchase to carry on
the service.

The MacKinnon Steel Co., Limited,
Sherbrooke, Que., have recently received
the following contracts: Oil storage tank,
8 ft. x 32 ft., for town of Moosomin,
Sask.; steelwork for new Jewish
Synagogue, Montreal Street, Sher-
brooke, Que.; structural steel work
for Weedon Power Station, City

of Sherbrooke; steel, superstructure
for bridge over Tartigou River, Gaspe
Co. H. Lepage & Freres are the general
contractors.

Secures Coal for Gas.—The Fuel Com-
missioner, Mr. H. A. Harrington, has re-

turned from a trip to the U.S. coal mine
areas, where he has been successful

in arranging for some deliveries. At the
same time companies are urged to prac-
tise conservation. The firms for whom
deliveries were secured include the Ot-
tawa Gas Company, the Hamilton Gas
Company, and the Consumers' Gas Co.

of Toronto.. A train-load was also se-

cured for the Chatham-Windsor district,

and also barge loads for Toronto and
Sarnia, as well as 2,000 tons of anthra-
cfte.

'
' '

The Canadian Fairbanks-Morse Co., at
their Toronto office, have installed an in-

genious "in" and "out" directory, cover-

ing all ileparlment managers i nthe build-

in.g. It is situated conveniently just out-

side the front door on the main floor,

the offices for the most part being up-
stairs. Yellow and blue lights are used.

When a member of the staff comes in

he shoves a button and his name will

show up in yellow. When he goes out

he shoves again and a blue light appears
urder his name. The meaning of the

cclors is explained at the top of the

directory. A glance at the board will
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PARTIAL LIST
OF MACHINERY
IN TORONTO STOCK

1

7 "A & B" Cataract Precision lathes.

18x8 Roe, D.B.G. & G.C.G., engine
lathe.

18x8 Milwaukee, D.B.G. & G.C.F.,
engine lathe.

24x10 Milwaukee, D.G.B., G.C.F.,
engine lathe.

1 36x18 Putnam engine lathe.

1 20x38x12 C.M.C., Exp. engine lathe.

1 1&" Ediund H.S. drill.

1 20" Barnes drill press.

2 20" Champion drill press.

1 No. 314 Baker, 3" capacity.

3 4-spindle Woodward H.S. drills.

1 16" Queen City shaper.

1 24" McGregor or Gourlay shaper.

1 24" Steptoe single pulley drive
shaper.

1 30x36x12 London planer.

1 8x36 Fitchburg Plain Cylindrical
grinder.

1 No. 3 Ryerson Owen Universal
grinder.

2 No. 3 Ford Smith plain miller.

4 Briggs Millers, 20 to 42" traverse.

1 Ryerson No. 3 Rotary Bevel Shear
1" capacity.

Cleveland, National, Acme <& Brown
& Sharpe Automatic and other
machines for all purposes.

May we have your enquiries ?

Garlock-Walker Machinery Company, Limited
32 Front Street West

MONTREAL TORONTO WINNIPEG
"Everything in Woodworking and Metal Working Machinery"

If interested tear out this page and place with letters to be atisuered.
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show at once if the party you desire to

sej is in pr out.

Changes at Gait.—Wells Bros. Com--

pany of Canada, Limited, are about to

change their name to the Greenfield Tap
and Die Corporation of Canada, Limit-

ed, this being the same name as the

parent concern at Greenfield, Mass. At
the same time, they are increasing their

capiUl from $40,000 to $250,000 and will

very shortly increase their manufactur-

ing space by more than double the pre-

sent capacity. This is necessitated by

the ever-increasing business.

Brantford Shop Extends^—Dominion

Steel Pi-oducts, Brantford, are building

a large steel and brick pattern shop to

take care of the additional demand for

patterns brought on by the recent com-

pletion of their gi'ey iron and brass

foundry. Their foundry is equipped

with a 20-ton air furnace, used especially

for the manufacture of all classes of

chilled cast iron rolls, and other high-

grades of close-grained iron castings.

In addition to the air furnace, the foun-

dry is equipped with two cupolas of an

hourly capacity of 12 tons, and an elec-

tric brass furnace of 1,000 pounds cap-

acity. This company at present is engag-

ed in the mf^nufactare of rolling mill

equipment, the heavier rubber working

machinery, all classes of drive, line and

propeller shafting, and are the manu-
iactu'.ers of the Dominion Herring-

bonegear, cut under the Fawcus patents.

The company has recently developed, and

has now ready for the market, a heavy

oil engine of the Diesel type of 120-horse

power, which may.be used independently

or directly connected with a generator.

As we understand it, a copy of thi.i

catalogue can be obtained free by men-

tioning this announcement, and to all in-

terested in technical literature, we can

safely rtcommend its use.

NEW CATALOGUE
' The L. Best Company, 28-30 West

Broadway, New York, have issued their

1920 catalogue on grinding machines,

wheels and supplies. In addition to a

description of their lines they give vari-

ous tables and data of considerable im-

portance.

PERSONAL
Mr. Beverley H. Neill, sales manager

and secretary-treasurer of the Canada
Machinery Corporation, Ltd., Gait, is at

present en route for Vancouver on the

special C. M. A. train, to attend the Can-

adian Manufacturers' Annual Conven-

tion. ,

The Waltham Grinding Wheel Com-
pany is one of the oldest and largest

companies of the United States, the

originators of the so-called elastic wheel

process and have a record of 50 years of

service and quality.

The new owners expect to greatly en-

large their production at Brantford.

CATALOGUES
TFCHNIC.AI. ROOK CATALOGUE
The D. Van Nostrand Company, 8

Warren St., New York, have now issued

their 1920 catalogue on technical, indus-

trial, engineering and scientific publi-

cations. The book is very complete,

and as stated by thift "company, the list

therein contains, in tfleir judgment, only

books from standard authorities on the

respective subjects. They even go so

far as to state that money will be re-

funded, if after ten days the purchaser

is not satisfied.

To go into all the subjects in this

short space is impossible, as the cata-

logue contains 256 pages, but enough to

state that the chemical, paint, paper,

textile, electrical, mechanical, structural,

machine shop and .other varied fields

have been covered very completely.

BRANTFORD FIRM
SOLD THE BUSINESS

Brantford Emery Wheel Co. Has Been
Bought Out by the Waltham

Grinding Wheel Co.

Brantford.—Recen; transaction places

the control of the Brantford Emery
Wheel Company, Limited, in the hands
of those v/hose interests are identical

with the Waltham Grinding Wheel Com-
pany of Waltham, Massachusetts. The
Brantford Company has been operating

for the past ten years in the manufac-
turing of prinding wheels and it is felt

that the new interests will enlarge im-
mediately production facilities and be a

factor of service to the grinding wheel
users of Brantford and other parts of

Canada.

Colonel Frank A. Howard is to con-

tinue as managing director.

BRITAIN TRADES
WITH RUSSIA NOW

Working Agreement Reported to Have
Been Arrived At in London

London.—An agreement for the re-

sumption of trade between Great Britain

and Russia was concluded at a meeting
to-day between Premier Lloyd George

and other Ministers, and Gregory Kras-

sin, Russian Soviet Minister of Trade and
Commerce. While no official report was
issued after the two-hour meeting, it is

said on good authority that an agree-

ment was definitely concluded.

Under the terms of the agreement
individual commercial concerns will im-

mediately begin dealing with Russia,

which, it is said, would draw to England

$300,000,000 in gold now in Moscow. The
only control over the transactions which

will be held by the Government, will be

the granting of permits to companies
wisViing to trade with Russia, it was said:

The consummation of the agreement

was regarded in business circles as the

most notable commercial and financial

victory since the end of the war.

—Kirby in the New York "World."

POINTING THE WAY
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yklTKnK]
Solve your Metal Cutting problems,
easily, quickly and economically, by
adopting the products made by

ATKINS
We make K.wik-Kut Power Hack Saw Machine* which
use practically the full cutting edge of the Hack Saw
Blade at each stroke; Metal Cutting Band Saw Machines
for general shop work, cutting all classes of metal up to

12 X 14 inchef.

Your requirements for Metal Cutting Circular Saws can

be supplied promptly and we solicit a trial of our "AAA"
Non-Breakable and Power Hack Saw Blades and Frames.

"A Better Saw for Every Use"

E. C. Atkins & Co.
Established 1857

"The Sterling Quality Saw People"

Factory: Branch:

HAMILTON, ONT VANCOUVER. B C

CUTTING S-A.WS

// interested tear out this page and place iviHi letters to be answered.
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The Week's Events in Montreal Industry

Tlie Hyde Engineering Works of

Montreal are open to take -on some good
manufacturing line. Thej" have a well-

equipped plant and have a long exper-

ience 'n engineering activities.

Robt. Dawson, for the past two years

with Peacock Bros., of Montreal, in

charge of the instrument repair depart-

ment, has accepted a position with Me-
Gill University, and will hp.ve charge of

maintenance cf all scientific instruments.

Owing to the irregular delivery of steel

plates and shapes, the shipbuilding plant

of the Canadian Vickers Company has
been operating below capacity, and cur-

tailment of activities has necessitated the

temporary suspension of some of the

workmen. These men will be taken on
again immediately the accumulation of

materia! warrants it.

Owing to tlie general scarcity of soft

coal in this district, which has become
a<iditionally pronounced during the past

week, the .National Brick Company of La-
prarie has had to suspend operations.

Ot.'ier materials are plentiful, but the

delivery of coal in operating quantities

}ias fallen off tremendously during the

past several weeks.

Hans Renold, of Canada, Ltd., have
opened their offices in the Marconi Build-

ing, 11 St. Sacrament Street, Montreal.
This company was recently organized to

be the scle Canadian representatives of
the Hans Renold Ltd., of Manchester,
Kngland, so that dating from June 1, all

enciui?ie3 TTparding Ssnold steel driving

chain.s anJ wheels should be made to

the above address. Mr. H. George, for-

merly with Jones and Glassco, will be the

inanaging director.

Negotiations have been going on for

&Otne time, whereby the Canadian Ex-
plosives, Ltd., will absorb the Dominion
Cf^pper I^rdducts, and it is~txpected that

the deal will be closed this week^ at a
special meeting of the Copper Company's
phfereholders. The Dominion Copper Pro-
ducts Co. was created during the war for

tbe manufacture of brass for cartridge

c^ses, and copper for rifling bands. Since
the close of the war the plant has been
aptiveiy engaged in meeting the demands
for domestic copper and brass products.

The City of Montreal has just closed

a contract with the Montreal Light, Heat,
and I'ower Company for power to operate
the electric units that will be used for

the pumping of water at the Low Level

Pumping Station. The contract is for a

minimum amount of 4,000 horse-power
at a maximum rate of $25, the period of

the agreement to be 25 years. This is

the result of negotiations that have been
carried on for some time in connection

with the installation of motor-driven
pumps in place pf the steam ones now
in use. Two of the new five 30 million-

gallon pumps that will eventually be pro-

vided arc expected to be in operation this

summer.
The fortieth annual convpnticn of the

Ametican Federation of Labor, which is

being held this week in Montreal, at the

St Denis Theatre, is now in full swing,
and additional delegates are arriving
daily. It is expected that upwards of

1.000 labor representatives from all parts

of Canada and the United States will bo
in attendance. Pi'tsident Samuel Gom-
pers arrived in the city last Friiay to

prepare for the week's activities. In

commenting on the work before the con-

vention, Mr. Gompers said: "We have
groat economic questions to deal with in

the United States, problems that require

constant study and wise handling. These
include the bettering of the conditions

of the toilers, the reduction- of the alarm-
ing cost of living, the crashing of profit-

eering. You have the same problems
in Canada, so, much as our presence is

SCRAP RECOVERING
AROUND CHICAGO

But It May Be Some Time Yet Before
Buying Will Be Done in Any

Quantity ^ £

;

Chicago.—Efforts to clean up conges-
tion in railroad terminals and to speed
up the movement of freight all along
the line are begining to produce results.

Scrap is moving a little more freely and
trade is hopeful that the transportation
problem will soon cease to be the deter-
i-ent factor in business that it has been
for several weeks past. At the same
time 'it is understand that much work is

yet to be done before the jam is loosened
at every point and a prompt and orderly
freight service restored. The important
thing, however, is that progress to that

end is being made under definite plans
and co-operative effort, which, barring
further arbitrary action on the part of
the railroad brotherhoods, can be count-
ed on to set the traffic system in motion
again.

Con.sumers of melting steel are at last

beginning to show some interest in the
market, and althouj-h no buying of im-
portance has yet been reported, a few
minoi' transactions serve to give some
line on prices, which for heavy melting
steel rang* from $22 to $22.50 and
$21.50 to $22 for shovelling steel. Prices
in wrought and other grades show little

change and no indication of further de-
cline, except in stove plate and machine
shop turnings, which are off about a

dollar a ton from last quotation.

Dealers complain that on the basis

of present labor costs for working and
handling scrap, the higher freight rates,

there is no money in scrap at present
prices. If that is the case, any further
decline can only come as a result of

forced sales to realize on stock in hand.
Stocks in dealers' yards have been ac-

cumulating for some time and a larger

proportion than usual is sorted and work-
ed up for shipment, so that the prob-

abilities are that when demand opens
vip, it will be met by plentiful offerings.

needed in the United States, we could no'

refuse your invitation to come here anc
help to solve your difficulties and to lenc

a hand in trying to arrange a basis oi

common action that would help to im
prove the conditions of Canadian workers
be of benefit to them all round, and al

the same time not inflict grievances 02

hardships on the employers of this and
the sister country."
The efl'ei ts of the shortage of coal arc

alreadv becoming painfully evident ir

various Montreal industries, a number of

which are closed down for want of fuel

while mnny others are only able to keep
going by exercising the greatest
economy. Complaints were hoard last

wock-er.d in the hardware trade thai

nanufactnring firms had ceased opera-
tions for this reason. Now comes the
report that the National Brick Company,
of Laprairie, has ceased burning. Coal,

they say, is being received in snmll quan-
tities, but not enough tc make any im-
pression on the accumulation of orders
they have on hand. Fcr some weeks now
tliey have been fulfilling orders from
stock only, but this is raridiy coming to
an end. Ample materials are on hand,
otherwise, and everything is ready to re-

sume burning on a large scale as soon
as the supply of coal becomes available.

APPROVE IDEA OF
PREFERENCE TARIFFS

What the C.M.A. in Its Annual Meeting
Has to Say Regarding

This Matter

The Canadian Manufacturers' Asso-
ciation, at its meeting in Vancouver, in

the annual report, made the following
reference to the tariff:

"The position of this association in re-
gard to the Canadian customs tariff was
clearly defined at the last anual meeting,
where a resolution was passed advocat-
capacity to the Government. We see
no reason why this resolution should
of experts who would act in an advisory
capacity to the Government do not see
any reason why this resolution should
not be reaffirmed at this meeting. The
objects of the fiscal system of Canada
should be to diminish, as far as possible,
the buying of goods from other countries
which can be produced here; to facilitate

the importation r,f raw materials which
cannot be produceil at home; to export
our own materials in the shape of fin-

ished products, and to make Canada as
self-contained as possible by developing
and encouraging activities which will

give occupation to our citizens. The as-
sociation last year also went strongly
on record in favor of tariff pieference
among the various countries constituting
the British Empire. The war stre;igth-

ened the ties which bind the Empire to-

gether, and we believe these ties would
be further strengthened by the extension
<^f imperial preferential tariffs."
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s These drills are made of good steel and are forged; they do better work; malce them
standard all through your shop."

MORROW
DRILLS will give you maximum pro-

duction in your drilling. Al-
ways specify "Morrow" drills.

TRY YOUR JOBBER FIRST
No reliable jobber will substitute

John Morrow Screw and Nut Co., Limited
INGERSOLL, CANADA

MONTREAL
Ct. Paul St.

WINNIPEG
Confederation Life Building

London, ENGLAND: 7 Hop Exchange, Southwark St.

VANCOUVER
1290 Homer St.
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The

Blashill Wire Machine Co.
Limited

ANNOUNCEMENT! 'h

We Beg to Announce the Opening of Our
Machinery Salesroom and Offices at

307 ST. JAMES STREET, MONTREAL
(Just West of Victoria Square)

We will specialize in the better classes of used machine tools, and in machines re-

built with exceptional care in our own machine shops. Sales will be made subject

to a liberal guarantee. Large stock of lathes ranging from 14" to 36" swing, also

grinders, millers, turret lathes, drills, etc., also

—

SPECIAL!
50 K.W. 120-125 Volt D.C. Bullock 300 r.p.m. Engine (12x12)—Generator
set—direct connected and mounted on heavy cast base, marble switchboard
insti-uments and rheostat complete—A 1 condition

5 ft. Cincinnati Bickford Radial Drill a Fine Machine.

THE BLASHILL WIRE MACHINERY CO.
LIMITED

Sales Rooms and Offices:

307 St. James St.

MONTREAL

Machine Shops:
182 Shearer St.

MONTREAL

// what you need is not advertised, consult our Buyers' Directory and write advertisers listed u)ider proper heading.
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TRADE GOSSIP
Halifax.—The strike at the Halifax

shipyards shows no signs of an early
settlement. The men were all paid off

on leaving work recently, and were re-

quested to remove their tools from the
yards. The strike is for higher wages,
and it may be prolonged.

Chatham.'— A further attempt was
made recently to raise a seven-ton pro-
fsUor, lost overboard some time ago
from the car ferry Marquette and Besse-
mer No. 1, and located by divers on the
bottom of the channel connecting Ron-
deau Bay with the Lake. The attempt
was unsuccessful, owing to there being
insufficient power, and a derrick will be
brought over the spot. The propeller
is worth $3,000, and will not be abandon-
ed till a fair trial has been made to re-
cover it.

CANADIAN MACHINERY

CATALOGUE ON DIAMONDS
The Joyce-Koebel Co.; Inc., 39 West

32nd St., New York, have published a
catalogue on diamond tools as used in

the manufacturing industry. A short
history of the diamond is given, and the

style as used by mechanics is discussed.

Various styles of mounting are also

described, and their particular line of

feralium holders are given, together
with prices and particulars. Tools for

truing, grinding wheels, and turning

tools for fibre, hard rubber, paper rolls,

ivory, brass, bronze, aluminum, etc., etc.,

are also illustrated. A copy of the cata-

logue can be obtained by mentioning
this notice.

DliSIGN OF FLY WHEELS
(Continued from page 551)

In d«signing s.plit fly wheels, it is com-
mon practice to make the joint come half
way between two arms. This is most
decidedly the wrong place, as the rim
being loaded by the centrifugal force, in

the same manner as a beam uniformly
loaded and supported at each end by the

arms, the case is analogous to that of a
beam having a joint in the centre of its

span.

The snlit should come through the

centre of an arm, the arm itself being
half on each side of the joint, and bolted

together, to make a complete arm of the

same or slightly heavier section as the

other arms. The rim is then equally as

strong as though it was solid, provided

that the bolts in the joint are equal in

textile strength to the solid rim, which it

is not at all difficult to arrange for under
these conditions.

FOR SALE
One 10" X 10" centre crank "Gosaelin"
itezm engine, but sliprhtly used and in first-

clasR condition.

THE CANADIAN H. W. GOSSARD
CO., LIMITED

DRUMMONDVILLE, P. Q.

A Drinking Water Service
that will last a LIFETIME

What .vo!i pay for a fvw oi.linary drinkiiiK
ciijjs will meet the cost <)f the

SANITARY
DRINKING

OMADE IN CANADA) rOUNTAIN

DRIA'KiNG CPP^ .\jHE I'NiSANITARY but
tiiL "I'U'RO" delivers clean, fre* wat«r at a
i-whiction of 15 i>er cent, to 38 per cent, in
water bill.
" P U R O " WILL SAFTEXirART) THK
HiBAL^H OF YOUR EMPLOYEES and pro-
tect your staff against disni^amzation bj" sick-

ness.

Easily attachtil. Simply unscrew the oixlinarj'

faucet an<l put en the "I'uro."
Write (IS to-tiav for full infonnatioii i-egariin.:,!

the cost of in.'itallation of tlie "I*['RO" Sani-
tary DriiikiiiK Fountain Servift.

Puro Sanitary Drinking Fountain Co.

Canadian^Agents -•'

McKENZIE BROS.
18 St. Alexis St., Montreal.lP.Q.

Eclipse InterchanKeable Counterbores,

Core Drills, Connectinpr Rod Cutters.

Countersinks. Inverted Counterbiires,

Spot Facers. AdjusUbIc Lenftth Holders

See first issue of each month.

Eclipse Counterbore Co., Ltd.

Walkervilie, Ont.
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PATENTS
ATTORNEYS

OVENS S
.•apurtiw ud Vuniihlnt Omu bHtad Iv a
O". HecWoity, Btmm or Oo^ K«B«hn
gi(<ion*t* V«ii,ua.tan, VmkmtT Onv, tra^. n

OMtwB. Ma. WrtU (or BookUL
jj

° Brantford Oven& Rack Co. Ltd. ^
q Brantford, Canada"^- ^^^MC

Patents
TRADE-MARKS
AFSD DESIGfTg

PROCURED IN ALL COUNTRIES
Special Attention Giren to Patent Litigation

['\, Pamphlet sent free on application.

RIDOUT[& MAYBEE Kent Bidg., Y«.g. st.

TORONTO, CANADA

DROP FORGE DIES
Send us your blueprints and apeciflcations.
Entrust your requirements to experienced
workmen and up-to-date equipment. Have
your dies made in Canada. Fint-elaas
workmanship ipiaranteed.

THE KIMBER ft HILUER MFG. CO..
Thorold Road. St. CathariitM. Ont.

ATENT
Fcthentonhansh A Co.,

Th« old establiahed flim. Pat-
ents everrirbere. Head offica,

Roya] Bank Bide. Toronto.
Ottawa office, t Bfln 8t
Offices tibrou^oQt Panada

Booklet Free.

ATEIVTS
In ftll countriefl. Ask for our Investor's Adrfatf^

which will be sent free.

MARION & MARION 364 Uaiverdtj Si
Merchants Bank Bnildinff, comer

rfU Catherine St., MONTREAL, Phone Up. (#•
Bd Waabiivton, D.C, U.8.A.

J U
HEAVY DUTY MACHINE TOOLS

Planen, Ei«ine and Axle LoOiai. Slotten,

Borinc and Turadns MiUs, Horiaoncal Bor-

iDK and Drilling MadiiDes.

men CLA»»

FOB. SHIPYAfi.DS AND
CONSTRUCTIONAL WOH.KS

Bertrams Timitep
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Classified Opportunities
HELP WANTED

VyANTHU)— MAN TO SET UP AND TAKE
0harg« of Gleason straight tooth gear cutters.

Must be able to handle men. Salary commensur-
ate with ability and experience. Apply BmpJoy-
ment Manager, McKinnon Industries .Ltd., St.

Catharines, Ont. ).c2^m)

rjIE SINKER WANTED—FIRST-CLASS MAN
only. Best working conditions and top wages.

Apply Employment Manager, McKinnon Industries
Limited, St. Catharines, Ont. (c24m)

CALBSMAN FOR MACHINE TOOLS SUP-
plies. Must be a high grade man of engineer-

ing knowledge, and good address ; for such there
are excellent prospects. Address giving full par-
ticiilars in confidence. Jas. Buckley Co., Bt.

Nicholas Bldg., Montreal. (ctfm)

STEEL WANTED
W /̂ANTED—^ TONS OR LESS OF V^" HEX.

steel, also 1 ton or less of 3-16" Hex. steel.
This stock may be either hot or cold rolled and the
analysis does not matter so long as the stock can
be readily drilled and tapped. Skelton- Tool Com-
pany. Syracuse, N.Y. (c24m)

MACHINERY WANTED
CMALL POWER PRESS SUITABLE FX)R

trimming light forgings. Apply Wheeler Needle
Works, Paris. Ont. (elm)

QNE END POLISHING LATHE, 30", WITH 12"
^^ spindle. Apply Box 686, Canadian Machinery.

(c24m)

PATTERNS
"pORONTO PATTERN WORKS, 65 JARVIS

Street, Toronto. Patterns in wood and metal
for all kinds of machinery. (otfm)

gRANTFORD PATTERN WORKS ARE PRE-
pared to make up patterns of any kind—in-

cluding marine works—to sketches, blue prints or
sample castings. Prompt, efficient service. Bell
"Phone 631 ; Machine 'Phone 733. Brantford Pat-
tern Works, 49 George St., Brantford, Ont. (ctfm)

WHEN WRITING ADVERTISER
KINDLY MENTION THIS

PAPER

SELECTED LIST

Used Machine Tools for Sale
1—Rockford Horizontal Drilling, Boring

and Tapping Machine—^Belt driven.
1—Beaman & Smith Double Spindle Boring

and Milling Machine.
1—42" Boring Mill.
1—25" Snyder Drill Press—New.
Many other tools at attractive prices.

WANTED
J. & L. Flat Head (Jeared Turret Lathes.
Write us when in the market to buy or sell

machinery of all kinds.

CHARLES P. ARCHIBALD & CO.
Machinery and Supplies

285 Beaver Hall Hill MONTREAL

MACHINE WORK WANTED
jyrACHINE WORK WANTED FOR LATHES,

shapers, milling machine and planer, etc.

Hourly or contract basis. Prompt delivery. W. H.
Sumbling Machinery Co., Toronto. (ctfm)

THE FELLOWS GEAR SHAPER
is used by -the Largest Manufacturers in the Gear Industry.

Catalog and Engineering Literature sent to those interested.

Address :

THE FELLOWS GEAR SHAPER CO
SPRINGFIELD. VERMONT, U.S.A.

Forrest, Jackson & Forrest
Canadian Representatives

;

SHEFFIELD TWIST DRILL & STE^L COMPANY.
"Dormer" Brand H. S. Twist Drills.

STEEL MILL PACKING COMPANY.
"Safety" Plastic Metallic Packing.

230 CRAIG ST. W. MONTREAL, CANADA

MACHINERY FOR SALE
BARGAIN PRICES

Planer—25"x25"x7' Putnam. Good condition.

Oliver Tool Room Lathe—16" x 7'—Q.C.G., taper

and nelieving attachments with pan—^like new.

Punch and Shear—Single-end punch and shear.

Copy W through %", 15" throat—.John Bert-

ram & Sons—like new.

Gap Lathe—24' X 48" X 22' l^ed—John Bertram
& Sons.

Full line of other lathes, including C.M.C., Gid-

dings & Lewis, South Bend, Milwaukee, Barker
]8"x8' beds—condition equal to new.

Morton Draw-cut Shaper—24" heavy duty.

C.M.C.—26" x 12', Q.C. Lathe—like new.

20" X 8' C.M.C.—like new.

Air Conipre,'^sor.'=—1—8" x 8' Chicago pneumatic;
1—8" x 8" Fairbanks-ilorse.

Oil Furnaces—4' x 8' (new).

Drill Press—Speed drill, swing 14".

Bolt Threader—Wells Bros., IVo" capacity.

The above miuJiines are on exhibition in our new
showroom.*.

307 St. James St., Montreal
Phone Main 2286

Standard Equipment & Tool Works
We Buy Complete Plants Outright

If what you need is not advertUed, consult our Buyers' Directory and write advertisers listed under proper heading.
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A Planning System that is a Planning System
The International Harvester Co., Hamilton, Canada, Who Have
Perfected This System, Claim that This Department is to Them,

What a Service Department is to Any Sales Organization.

WHAT constitutes a planning sys-
tem ? In other words, when we
say that a certain concern con-

ducts a planning department, what do
we mean ?

As we are about to describe the plan-
ning department conducted by the In-

ternational Harvester Co., Ltd., of Hamil-
ton, Canada, it would be as good policy

as any to quote what Mr. Gernandt, the
general superintendent of this concern,

said was his opinion of this section of

his plant: "Our planning departmente is,

to this plant, what the service depart-
ment is, or should be, to any sales or-

ganization." Having hit the bull's eye,

so to speak, at the first shot, we will

proceed into the routine adopted by .this

portion of the plant.

The duties of the department are

varied, so that our best plan will be to

start from the time that a new piece (or

sample, as it is called) is issued by the

experimental department. Readers, no
doubt, remember the previous article

dealing with the subject of the experi-

mental department and its attendant

duties.

On a sample being issued, it is for-

warded to the planning department
whose duties are to study the piece

carefully, deciding on its proper proce-

dure throughout the plant. Readers must
not run away with the idea that this

decision is arrived at by a select few,

for such is not the case. Every depart-

mental head, and executed from the sup-

erintendent down, enters into the dis-

cussion. Included in the planning staff

are four production experts, each a spe-

cialist in his own particular line. We
will imagine that a new sample has been

sent to the planning department, and

that the time has arrived to discuss its

destiny, so far as its routine of opera-

tions are concerned.

Each one interested is notified as to

the time set aside for discussion, when
at the appointed hour they meet rea^y

for the problem. The part is now studied

carefully, and a certain routine of opera-

tions adopted. The departments that are

—^By J. H. MoOHE

best equipped to handle the portion, right

from its casting stage, are discussed

thoroughly. Care is exercised that the
piece makes no undue lengthy trip, but
that in as far as possible the series of

routine movements are confined to a
small area.

The system is now perfected to such

an extent that every foreman and de-

partmental head co-operates to the very

best of his ability in this regard. Having
arrived at a satisfactory decision, the

routine of operations are drawn up and

o.k'd. This is later arranged in memo
form as shown at Fig. 1.

This memo contains such information

of real vnlue from a systematic stand-

point that we shall discuss it item by
item.

First, it will be noticed that in the up-

Jani ry lltth. 1920,

SouUnf
Ezpl.

'.eno

:8no f!o6U

uperj

NEW SAMPLE - 1920 MERINO OR/UN BINDBR

Mr.
itas't. S ntendent

.

Osar Sir ;-

V/6 pre turning over to the factory '»• S»apl« for:-

JU ^.Ii0 'eel limcket (Rep. 4 W.7J.F. A'^^UO) W.TI.P. naan» will work for

Ortnd ,

Drop
Drift File Ic Form ?1 = n«lleal)l» fIniahlng dapt

.

Assenble Cap
RosD (2) 1.'^ Holea
" (1) 1.757- "

1*111(2) I'U" Hole

DrllKl) n/di' Hole Double

1*111(2) 5/16" " " 11 X i repair dopt.

Aasomble Into apooial ahlrping packare 26 = Erect Shop lb .1

AA-^la F^eel Shaft Pinion (Rep. * TI.I7.P.A. 5Ul)

Grind
Chip 17 • Grey Iron Tif.
Drift 31 « Crey Iron Finlah Dept.
Turn 1.330" U X = I'ach. Shon
Aasenble 26 Erect :'o. 1.

Bearing part of above cestlngB haa been made 2-1 '16" in place of
1-9/16" in accordance with Decision 25l]i-D.

Sal&ple AA-5U0 W8£ fumlahed by Deering TTorla. AA5U1 was Bade here.

Even up and use stoc]c on hand of A5ijO and A5l4l>

Copy to: V » 1

Ueeen: Harrington - Production Dept. "ura truly,

Wlrcln (2>= Inspection Dopt.

McTi^ie « :'echanlc«l Dept. PUKSING DEPAm-EKT,

Repair parts =Crowthor Honoyford - achine
o n o. v.

Stock Sasemont-Robertaon Huldoon - Erect ;!o.l BT P,Q. Rlfjb;'

Order & Schedule - Gallagher Byrne - Grey Iron Fdy. S.

Cost • Gourley Warner - Grey Iron Finish

Salvage = Craig
Tool * UasteXBon
Uall .Iron Finish « Linklater

Uall.Fin. s Slater

FIG. 1—MEMO. USED FOR ROUTINE OF OPERATIONS.
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per left hand corner is given the routing
memo number, also the experimental
memo number. This guarantees that
both departments will place this memo
en file, and in its proper place, ready to

find at a moment's notice. Next in im-
portance comes the name of machine on
which the sample has to be used.

A description follows, stating that the

sample is being turned over to the fac-

tory. Its symbol number, routine of

operations, etc., are all described. Take
for example the item AA 640. We note
that this piece has an item stating, to

drift, file and form (21). The (21)

stands for a department number, in this

case the malleable finishing department,
which means that the piece goes to this

department for the operations stated.

After such information is completed,
the changes over the old sample are

stated, of course, always providing that

the new sample is replacing an old one,

as the particular case we have illustrated

depicts.

Then follows the information as to who
furnished the sample, and if old stock

has to be scrapped or used up. In other
words, the latter portion of the memo is

devoted to details which are of special

importance.
A copy of this memo is sent to the

various forem°n interested, so that it

CANADIAN MACHINERY
stands as a permanent record regarding
the meeting and decision.

Now comes the issuing of what is

termed an interior order ticket. This
form is shown at Fig. 2, the same style

ticket being used throughout the entire

plant. The first ticket made out is to

the drafting or engineering department.
An order is given to prfepare such draw-
ings as necessary, after which orders on
similar forms are issued to the pattern,
foundry and tool departments to make
patterns, castings, jigs, fi.xtures, etc.,

from these drawings.

Taking it for granted that these ele-

mentary steps are thoroughly under-
stood, let us pass on to the card shown
at Fig. 3.

This card is known as the routing rec-
ord card and contains all details of rout-
ing mentioned on the memo illustrated

at Fig. 1, plus the price of production
per 100 pieces. On the reverse side of
the card is stated the various machines
on which the piece is used. In this vf&y,

the planning department have a complete
record of each part passing through the
plant.

The Duties of the Production Experts

When speaking of the gathering to-

gether of the various departmental heads
for consultation, we mentioned the nre-

WotkK Form IS

Mr

INTERIOR ORDER TICKET

Date 19

Foreman Depf

.

P1c«» do tbe foDowinf work and

cktr^ to account,

Material.

' Labor-

DESCRIPTION OF MATERIAL OR WORK AND FOR WHAT PURPOSE WANTED

Ordered by_

Quantity «aJ Fall DcKripbon of Matcrtef Fftrnishcj.
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sence of four experts in production. Let
us consider the value of having these
men on the planning staff. When we
say that each of these four is an expert
in his own particular sphere, we mean
this in every sense of the word. For
example, one man might be a cracker-
jack or lathes, but only a commonplace
authority on milling machines, while
another might be termed a whirlwind on
lathe possibilities, but the very opposite
on millers, and so on. Boiled down to a
fine point the idea of having these ex-
perts on the staff is in order to obtain
maximum production at the lowest pos- '

sible cost. Each expert takes a keen
interest in his duties as records are kept
of their schemes, with attendant suc-
cesses.

One ctmcrete example, that came to
the writer's attention while preparing
this article, was a case of a certain pro-
duct that was previously performed on
drill presses. As readers understand,
drill press labor is much cheaper than
lathe help, and at the start it was felt

that the drill press was the proper place

to produce the part.

It was found, however, that only four
out of one hundred pieces were perfect
when drilled, so that immediately differ-

ent procedure was decided upon. The
part was now turned over to the lathe

department and, while the labor cost was
higher, it was found that only two or
three out of every hundred were not per-
fect in every respect.

Naturally the lathe was decided upon,
and while the labor cost was greater, the
scrap percentage was so much lower that

it wiped out easily the extra labor cost.

A planning department, with experts
such as described, is absolutely necessary
to any plant turning out the enormous
number of pieces this firm does every
year.

These experts also help to set the
piecework prices. This oes not infer

that they are time or rate cutters, for

the reverse is usually the case. They
are the means by which the workman
can prove if his rates are too small.

At Fig. 4, we illustrate some actual
example of how piecework rates were
advanced after proper investigation.

The type of form illustrated, and which
is only partially shown, is kept in the

planning department, thus making cer-

tain that an accurate and up-to-date
record of rates is kept.

The Control Board System

Let us next proceed to the last step
in this system of planning product'on.

A huge board is erected in the planning
department, which is filled with small
slits, or pockets, similar to the time card
boards as used in almost any up-to-date
industrial plant. In this board are

placed certain production checking cards.

Before going into a description of these

cards, we will consider the object of the

equipment control board system (as it

is called).

-A^s stated before, the equipment board
consists of a scries of visible pockets

with cards showing a record of the

progress of equipment, and is located in
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FIG. 3—A GOOD EXAMPLE OF ONE SIDE OF A ROUTING RECORD CAKD.

the planning department. Certain sec-
tions of the board are allotted to the
various departments. For example, one
portion is labelled "Grey Iron Foundry,"
another "Machine Shop" another "Tool
Room," and so on. Every department in
the plant is represented on this board.
The only orders which are not kept

track of are standard orders or short
orders which will not take more than
nine hours to complete.

Suppose we take an actual example of
a new sample issued and which has been
forwarded to the planning department.
As already stated, a meeting and dis-

cussion is held, the routing arranged, and
interior orders issued to the various de-
partments throughout the plant.

A reasonable limit has been arranged
upon by all concerned, regarding the
time necessary to complete the jigs, die

or fixture drawings for the part. Next
comes the setting aside of a certain
time limit for the pattern making de-
partment to get out the patterns (if

any), after which the tool rooms are al-

lowed a stipulated time to produce their
finished fixtures, and so on down the
line of departments.

In other words, every detail is care-
fully and thoughtfully planned ahead.
The space of time allowed these various
departments is fair and reasonable, and
is based on former experience. To illus-

trate the procedure in its entirety, we
will suppose ourselves following a sample
completely through its journey.
We will take it for granted that we

have passed through the discussion
stage, and that it has been decided to

allow two weeks' time limit for the pre-

paration of necessary drawings. At this

stage we had better refer to Fig. 5, which
illustrates the production card.

On the card is first marked the cata-
logue number of the piece, next the
name, the machine used on, and tTie

equipment necessary. Now comes the
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order No., the department, etc., etc.

"Readers cannot do better than follow

each item carefully as marked on the

card shown. It will be noted that the

drawings, patterns, castings from these

patterns, and the completed fixtures are

supposed to' be completed in the tool

room one month from the issuing of the

order. At the bottom of the card is a

section devoted to the progress of the

equipment.
As soon as 10 .per cent, of the equip-

ment is completed, the date is marked
in the proper place. Should the sched-

ule be a little behind, the proper de-

partment at once gets a gentle hint to

get busy.
Twenty-five and fifty per cent, are

likewise marked, but when it comes to

75 per cent., this point is watched with

cpecia! care. Should the work be behind

schedule at this point, a red star seal

is stuck on the card in such position as

to demand immediate attention. From
this point on, which is termed the alarm
point, every possible effort is made to

speed up the equipment m order to get

it out in time. When a red star shows

up on a card, everybody concerned knows
that this means Rush with a big R.. and
that thoy must all co-operate in getting

the material out on schedule time.

As the equipment progresses, the card
is moved from one department section

'-0 another. Immediately the drawings
are completed, the card is marked as

completed (in as far as this department
is concerned), and passed into the pat-

tern making section. As soon as the

patterns are finished, the card is once

more filled out, and passed into the

foundry department (grey iron or mal-
leable, as the case may be). Immediate-
ly the casting is completed, the card is

again filled in and passed on to the tool

department. This method anyone can

tell not only how the equipment is pro-

gressing-, but in what particular depart-

ment the part is passing through.

It might be well to mention that these

cards stick out two inches from the

mouth of the pockets on the board which
ensures that they are easily read at a

glance.

Should the work be of a special nature,

that is, equipment for special attach-

mtr.ts, a green seal is placed on the

card, which, of course, separates it from
the regular line of work. In this way,
confusion between special and regular

equipment is avoided.

The Tickler System

In conjunction with the board is con-

ducted a tickler system, so aiTanged

that on certain dates, up comes a card

reminding you that the equipment for

piece No.->^so and so— , should be 10

ner cent, finished.

At once you go to the equipment board

and ascertain what progress the equip-

ment is actually making. Nothing is left

to memory, but the system is simplified

to such an extent that one has no excuse

for error. Periodically these tickler cards

turn up at 10 per cent., 25 per cent., 75

per cent, and 100 per cent., so that one

is constantly reminded of his duty.

It is only by the adoption of some
such system as already described, that a

plant of any fair sized proportion can

hope to cope with the immense amount
of parts and equipment passing yearly

through their hands.

Factors in the Heating and Cooling of Steel
There is a Great Deal More in the Problem of Proper Heating and
Cooling of Steel than One Would Imagine—Variations of Differ-

ent Kinds Can Occur, and Herein is Given Certain Factors which
Should be Considered*

IT is generally assumed that the pro-

per heat-treatment of large quanti-

ties of steel of similar size and shape
requires nothing more than a uniform-

ly heated product ; that a uniformly
heated product requires nothing more
than a uniformly heated furnace; that a
uniform pyrometer record indicates a
uniformly heated furnace and, there-

fore, a uniformly heated product within
that furnace. Nevertheless, variations

in metallurgical quality of the finished

product frequently occur even with an in-

dicated uniform temperature in the furn-

ace chamber. There is a great deal more
in the problem than the maintenance of a
uniform temperature in the heating
chamber. It may be expected that there

would be a material variation in the

uniformity of heated product from furn-

aces of different types, but, as a matter
of fact, wide variations quite frequently
occur in material heated in the same type
of furnace, the pyrometer readings in

each case being the same. Such varia-

tions are generally brought about by a

difference in method of placing material
in the chamber and of applying heat to

the material so placed. The hnal test is

the uniformity of the heated product,
which is determined by the manner in

which the individual piece is cooled. The
cooling is of great importance, although
as a rule little attention is paid to this

portion of the process.

While uniform heating is one of the

•Copjrrijrht, W. S. Bockwell Co., New York.

main factors in the heat-treatment of

metals, it is the uniformity of the final

set or adjustment of the structure in

cooling that DETERMINES the uniform-
ity of the actual heat-treatment.

To heat the charge uniformly it is

necessary that each piece be subjected

to the heat in the same manner, at the

same temperature, and for the same
length of time. This requires something
more than a furnace which will main-
tain a uniform temperature, without re-

ference to the manner in which the heat

at that temperature is applied to the ma-
terial in the furnace.

If a large quantity of material is piled

in a chamber, it is very likely that the

outside pieces will be heated to, and
cooled from, a higher temperature than

the pieces at the centre or at the bot-

tom of the mass. If a large quantity

of uniformly heated pieces is plunged
into a quenching bath at one time, there

is a tendency for the bath to become ir-

regularly heated and for the pieces at

the outside of the mass to cool at a dif-

ferent temperature and in a different

period of time than t'lose in the centre.

With such mass methods of heating

and cooling it is unreasonable to suppose

that each piece receives the same amount
of heat or is subjected to the same heat-

treatment. Notwithstanding the tem-
perature indication, unless all pieces are

heated and cooled exactly alike, the in-

dication of uniform temperature, either

in the heating or cooling zone, serves

merely as evidence but cannot be accept-

ed as proof of a uniformly heated

chamber, a uniformly heat-treated pro-

duct vnthin that chamber, or a uniform-

ly heat-treated product as the final re-

sult. There should be a better appre-

ciation of the difference between a

pyrometer record indicating an apparent

uniformity of temperature in a chamber

and of the factors that determine the

uniform heating of a piece to that indi-

cated' temperature.

A piece of fairly low grade steel, by

proper and careful heat-treatment, may
be made to meet physical requirements

that a higher grade steel, improperly or

carelessly heat-treated, would not meet.

Of course, no heat-treatment, however

good, will ever make the low grade steel

as good as the high grade steel can be

made.
Doctor Howe, in his book "Iron, Steel •

and Other Alloys," page 241, states:

"You cannot make a bad beefsteak good

by the cooking; you can cook it better or

worse, and it will be a worse or a less

bad beefsteak, but always bad. On the

other hand you can easily spoil a good

beefsteak by bad cooking. Now, just as

cooking is to food so is heat-treatment

to steel. Indeed, a pedantic cook might

reasonably call cooking Tieat-treatment."

Doctor Howe's homely simile is very

apt and to the point, and it would seem
in order to draw a few comparisons be-

tween the stove that cooks the steak

and the average furnace that heats the

steel. i

The housewife, unconsciously perhaps.
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shows an appreciation of the funda-
mentals of good heating when she uses

a slow fire in baking bread or in cooking
a pudding, of which the centre has to be
thoroughly done. She cooks a ten-pound
roast much longer than a three-pound
roast. She realizes that if she fills her
oven completely with food, it will pre-

vent the proper circulation of heat. She
does not take it for granted,' just be-

cause the thermometer on the oven door
registers a given degree of heat, that
her bread or pudding is well done. She
makes certain that these are so placed
in the oven that the indicated heat is ap-
plied uniformly to the bread or pudding.

While the application of heat in a
furnace is better than in a cook stove,

it is questionable whether the average
heat-treater manipulates his dampers as
intelligently as the housewife does, or
employs the same effort and skill to get
a properly heat-treated product.

Many furnaces now in use are not pro-
vided with the dampers so essential for
controlling the air entering and the gases
leaving the furnace. Even when furn-
aces are euipped with dampers, the
dampers are frequently pulled wide open
and left so, or sometimes entirely closed,

the spent gases being permitted to escape
from the heating chamber as best they
can, often completely destroying the ef-

fect of good heat distribution within the

chamber.
Four Factors to be Considered

Consideration of uniformly heat-treat-

ed product involves four factors which
govern the heating and cooling of all

material, whether it be a loaf of bread
or an ingot of steel, i. e.: Temperature,

(1, TEMPERATURE : The degree

Time, Surface and Mass.

(2) TIME : The period reauired to

saturate the individual piece to the re-

quired temperature and to permit the

required metallurgical reaction or diffu-

sion and equalization.

(3) SURFACE : The area of the

individual piece exposed to the heat

—

which influences the rate of heat ab-

sorption, the time of saturation and the

degree of uniformity throughout the

piece.

(4) MASS : The unit body to be
heated—which influences the time re-

quired for saturation, the rate of ab-

sorption and the manner of exposure to

the heat. Mass should be considered

with reference to the individual piece

and with reference to a mass composed
of a number of individual pieces.

Temperature and Time are the two
basic factors. The temperature is de-

termined by the metallurgical require-

ments. Tha time period is based prim-
arily on the factors of surface and mass,
which may be laid down as a rule to gov-
ern the heating or cooling operations.

Due regard must be paid to the nature

of the material itself. For instance, the

time required for the proper saturation

of a low carbon steel might vary from
the time required for a high-grade al-

loy steel of identical surface and mass.

Generally, in annealing, the time allow-

ed for heating or cooling is too short.

particularly with large jiieces. From the
heating standpoint this statement abo
holds good in some cases where there
are large surfaces in proportion to mass,
as in the heating of large circular saws
for hardening.

It is desirable to expose to the heat
as much of the surface of the individual

piece as possible. This holds good
whether the operation is one of heating
a single piece as a mass or of heating a
quantity of individual pieces as a mass.
This done, the only other element ser-

iously affecting time is the mass, whether
it is the mass of the individual piece or
the mass of a quantity of pieces. When
heating or cooling a quantity of individ-

ual pieces at the same time, it is desir-

able to avoid the large mass effect in or-

der that there shall be no material vari-

ation in the surface area of each individ-

ual piece exposed to the heating or

cooling atmosphere. In such cases it is

desirable to break up the mass in a man-
ner to reduce the depth of material and
increase the surface of the material ex-

posed to the heat. This generally reduces

the time required and results in more
nearly exposing each piece to the same
temperature for the same time, instead

of subjecting the outside of a dense mass
to the heat for a longer time than the

pieces at the bottom of the mass.

The ideal cooling condition is ap-

proached when the same factors are con-

sidered after heating. An illustration

of this, from the standpoint of heat-

ing, would be to consider the difference

in uniformity of a product in the form
of small balls or bolts piled in a large

mass on the hearth of a stationary furn-

ace, or when passed through an auto-

matic furnace in the form of a thin

stream or layer. In cooling there would
be a pronounced difference in uniformity

resulting from plunging such a mass of

heated material into a non-circulating

bath and dropping a few pieces at a

time into a circulating bath.

The construction and operation of the

automobile radiator illustrates the re-

lationship of mass and surface to time

and of time to temperature. In the rad-

iator it is necessary to break up the mass
and to increase the surface in order to

decrease the time of cooling. The same
laws control the heating and cooling of

steel.

In heating large dies it is desirable

that they be thoroughly saturated at a

temperature slightly below the final tem-

perature before the formed corners or

edges on the face reach the final tem-
perature. As the life of a die is no
greater than the life of the corners or

edges, it naturally follows that every

possible effort should be made to pre-

vent overheating the corners or exposing

them to the final temperature any longer

than is absolutely necessary. The corners

of the piece are the first to heat up and
the first to cool off, and it is at these

same sections that the evil effects of un-

equal contraction are manifested. These

comers heat and cool more rapidly be-

cause the surface in proportion to the

mass of these sections is much greater

than that of the body of the die, which

naturally reflects a difference in time of

heating or cooling. With such diei it is

most essential to consider the difference

in time required to reach a given tem-

perature in heating or cooling, due to the

difference in surface and mass of the

various sections of the die. Improper

heating and cooling, resulting from a

disregard of these factors, are respon-

sible for a great deal of the limited ser-

vice and loss of production, material

and labor. Such loss greatly offsets any

saving in time or fuel resulting from an
attempt to heat the piece quickly with-

out due regard to all the factors involv-

ed.

The difference between a small piece

and a large one is mainly one of degree,

insofar as these points are concerned.

The principles hold good in either case.

When a quantity of small pieces is

heated indifferently, those on the outside

of the charge are likely to be affected

as the corners of the die, and while, in

one case, it is only those outside pieces

that are spoiled, in the case of the die

the entire piece is ruined. The heat-

treatment of a small piece involves no

large amount of money and the differ-

ence in cost between proper and im-

proper methods is surprisingly slight.

The difference in results is all out of

proportion to the cost, and it is only

good business to bear the slight extra

cost in order to produce a superior pro-

duct, which is cheapest in the long run.

In many cases a piece may be properly

heat-treated by a suitable method much
more cheaply than by an inferior meth-

od.

The usual lack of consideration of

these points of identical area and time of

exposure for saturation accounts for the

variations that so often occur in the fin-

ished product without any apparent

change in the indicated temperature.

Notwithstanding how elaborate the

pyrometer or temperature recording

system may be, good results cannot be

secured unless the factors of mass and

surface are considered along with the

temperature and the time.

The practice of charging and dis-

charging material to or from a furnace

without regard to these factors, but

with an eye only to the pyrometer, seems

to be more of a job of manufacturing

pyrometer records than of producing

a uniformly heated product. The man-
ner of exposing a piece to the heat is

just as important as the manner of in-

dicating the temperature of the heat to

which it is exposed. The pyrometer does

not necessarily indicate the temperature

of the material but merely the temper-

ature of that part of the chamber in

which the couple is located. Like the

gauge on the steam line, it indicates the

existence of heat energy but it does not

necessarily indicate the use made of

that energy. The indicated temperature

must be considered with the element of

time and with the influence that the fac-

tors of mass and surface have upon the

time. The only test worth while to de-

termine these points is the degrree of
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structural uniformity disclosed by the

microscope. A laboratory determina-

tion of temperature, with a surface ex-

I>osure or mass effect different from that

likely to obtain in the shop, is frequently

responsible for material variations in

quality disclosed by physical tests, in

spite of evidence in the form of pyro-

meter records to show they should not

exist.

Educate the Workman

Proper consideration must be given

to the importance of the human ele-

ment and the necessity for educating

those in charge of heating operations to

the fact that the heating of metals is

an art or trade and that the man In

charge of the operation is a sort of

metallurgical chef, upon whose skill and

judgment depend many subsequent op-

erations and a considerable amount of

money.

It is apparent that there is a waste

of effort incident to the average heating

test, which generally involves nothing

more than an investigation of fuel con-

sumption or temperature variation, with-

out regard to the other important points

involved in the process of producing pro-

perly hoated material. .Such tests are

useless in determining the value of a fur-

nace from the standpoint of heating ma-
terial. The process of converting the en-

ergy in fuel to heat in a furnace is sub-

stantially the same as that employed in

the operation of an automobile engine.

If the average furnace were designed

and operated as intelligently as the au-

tomobile, there would be much less

ground for complaint in reference to

waste of time and fuel and misdirected

effort. With the automobile, fuel is con-

sidered but one factor in the transporta-

tion results sought for, and it should be

considered in the same light with fur-

naces for the production of results in the

form of heated product. It is the results

in transportation that test the automo-
bile, and it should be the results in uni-

formly heated product that test the

furnace.

The trade needs a better appreciation

of these points and of the fact that the

real goal is the production of quality

product at the lowest cost, and that it

is invariably cheaper in the long run to

do it right than in the haphazard fash-

ion so prevalent at this time. An en-

couraging feature of the matter is that

while heat-treatment should be consid-

ered as an art or trade, the principles

involved are not complicated or myster-

ious but subject to appreciation on a

common-sense basis of reasoning. If the

heat-treating public can be led to an in-

telligent consideration of these prin-

ciples, there will be an improvement in

, methods as well as in quality E>nd cost

of operations. Consideration of the

highly technical side is a matter to be

denll with by the skilled metallurgists,

but after they have determined the

method of producing a result there

should be good judgment employed in the

production of that result on a large

scale.
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STEEL TREATERS TO HOLD CONVENTION,
EXHIBIT, AND SALES MARKET

AN event of special importance to

the h«at treating industry will

take place in Philadelphia from

September 14 to 18th inclusive, when
the American Steel Treaters Society, and

the Steel Treating Research Society

will hold their second annual convention.

The plans are on a much larger scale

than ever before, and will be in the

nature of a convention, exhibit, and

sales market combined. The commercial

museum, where the exhibit will be held,

has 80,000 sq. ft. of floor space, and is

claimed to have the largest and finest

display floor in America. It is interest-

ing to note that this is only the third

exhibit of heat-treating appliances and

products ever held in the world.

In addition to the various displays and

installations, some of the best talent in

America will present papers on different

heat treatment subjects.

Power will be supplied in the booths,

making it possible to demonstrate by

actual operation the product or ap-

pliance, and other booths will be fitted

up with fuel oil, gas and compressed

air, in addition to the electrical current.

This will be a live convention in more

ways than one.

Lines to be Exhibited

All grades of steel, process of heat

treatment, hardening department equip-

ment, supplies, laboratory equipment,

first aid equipment, inspection bureau

equipment, etc., etc.

Following are some of the firms who
will display examples of their products:

Bausch (t Lomb Optical Co., metallo-

graphic equipt., Rochester, N.Y.; Arthur

H. Thomas Company, lab. apparatus and

reagents, Phila., Pa.; Geo. H. Hagan Co.,

furnacLS, Pittsburgh, Pa.; The Bristol

Company, recording instruments, Water-
bury, Conn.; QuigTey Furnace Spec. Co.,

furnace specialties. New York; Railway
Mech. Engr., publications, Chicago;

Metal & Thermit Corp., welding ma-
terials, New York; Brown Instrument

Co., recording instruments, Philadelphia;

American Drop Forger, publications,

Pittsburgh.

Bell & Gossett Co., carburizing ma-
terials, Chicago, 111.; Rodman Chemical

Co., carburizing compound, Verona, Pa.;

Tate-Jones & Co., furnaces, Pittsburgh;

Strong, Carlisle & Hammond, furnaces,

Cleveland; Steel Treating Equipment
Co., carburizing materials, Detroit; Car-

borundum Companv, refraetorv ma-
terials, Niagara Falls; Elec. Furnace
Construction Co., electric furnaces, Phil-

adelphia; Driver Harris Company, ni-

chrome, Harrison, N.J.

Mahr Mfg. Co., furnaces, Minneapolis;

Scientific Materials Co., laboratory ap-

paratus, Pittsburgh; W. S. Rockwell Co.,

furnaces. New York: Leeds & Northrup
Co., recordinir instruments and electric

furnaces, Philadelphia; Halcomb Steel

Company, steels, Svracuse. N.Y.: Si-

monds Mfg. Co., steels, Lockport, N.Y.;

Roessler & Hasslachtr Chem. Co., chemi-

cals, New York; Wm. Ganschow Com-
pany, gears, Chi.:ago, 111.; Wilson Maeu-

ien Co., recording instruments, New
York; American Metallurgical Corp.,

electric heat treating apparatus, Phila-

delphia.

Modern Equipment Co., electric tem-

pering furnaces, Taunton, Mass.; Hos-

kins Mfg. Co., recording instruments and

electric furnaces, Detroit, Mich.; Vana-

dium Alloys Steel Co.. steels, Latrobe,

Pa.; Wayne Oil Tank & Pump Co., fur-

naces, Foit Wavne, Ind.; Pyromagnetic

Instrument Co., Magnetic instru-

ments, Chicago, 111.; The Macleod

Co.. sand blast equipment, Cincinnati, O.;

Midvale Steel & Ord. Co., steels, Phila-

delphia; B, -M. Jones & Co., steels. New
York; American Gas Furnace Co., fur-

naces. New York; The Widney Test La-

boratories, modulimeters, Chicago; In-

dustrial Press, publications, New York;

Ludlum Stee) Co., .steels, Watervliet,

N.Y.
Dearborn Chemical Co., oils, Chicago;

Horace T. Potts Co., steeh. Philadelphia;

Crucible Steel Co. of America, steels,

Pittsburgh; Tinius Olsen Testing Ma-
chine Co., testing machines, Philadelphia;

McGraw Hill Publishing Co., publica-

tions. New York; Advance Furnace &
Engr. Co., furnaces, Springfield, Mass.;

Wheelock, Lovejoy Ki Co.. Inc.. steels,

Cambridge. Mass.; The Buda Company,
industrial trucks, Harvey. 11!.; Hardite

Metals, Inc.. alloy carbur. boxes. New
York; The Penton Publishing Co. (Iron

Trade Review), publications. Cleveland;

The Iron .Ase, publications. New York;

Surface Combustion Co., furnaces. New
York.

OF INTEREST TO SHIPPERS
Shippers in manufacturing plants will

no doubt be interested to know that on

and after July 1 the American Railway
Express Co. will keep a duplicate copy

of every receipt it issues when receiv-

ing business from shippers. The du-

plicates will be retained by the express

comjiany for the purposes of record ajid

reference and will be held at their ship-

ping office

Shippers who have been accustomed to

prepare their own receipts or who have

their own forms are requested to make
provision for supplying duplicates of

such receipts to the express driver or

receiving clerk who signs them. As a

matter of convenience the regular re-

ceipt forms of the express carrier will

be revised to permit their use in dupli-

cate form.
In cases where prepaid receipts are

now being issued in duplicate the extra

copy being used as a record of charge.s

paid, a third copy will be required under

the new system, and in such instances

prepaid receipts will be issued in tripli-

cate. One of the objects of the new .-sys-

tem is to brine- about belter protection

for and methods of recording the m.ove-

ment of express paekas-es in traansit.
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Tight-Fitting Threads for Bolts and Nuts
A Thread that Will Not Loosen—Is There Such a Thread? Read
This Interesting Paper as Presented at the Spring Meeting of the

American Society of Mechanical Engineers.

By CHESTER B. LORD

WHAT is the cause of our periodic
dissatisfaction with threads when
in general they are so satisfac-

tory? What other machine element is so
easily made or is so satisfactory as re-
gards strength? Why are there so
many different kinds of threads when
all are equally satisfactory, or rather un-
satisfactory? Furthermore, is the dis-

satisfaction founde<l on performance or
merely upon theory? Also, is the form
or angle of thread a matter of importance
or merely an excuse for mathematical
gymnastics ? The only answer the writer
has been able to elicit in reply to these
various questions is that we are look-
ing for a better thread; which state-

ment, however, is rather indefinite and
usually simply means a thread that will

pass the gage. Of course, the real ob-
ject of the search has been to find a
thread that will not loosen.

In the past we have attributed our
troubles to the fact that our fits were
not close enough—the engineer's alibi for

a poor design. But fundamentals cannot
be violated in mechanics any more than
elsewhere in nature, and we are attempt-
ing to violate two by insisting upon our
present methods of inspection: (a) that
interchangeable manufacture is a matter
of percentage which depends upon tol-

erance and cost; and (b) that a force

fit is not possible between two parts
the surfaces of which are complements
one of the other.

Having in mind the first fundamental,
it is obvious that the chances of securing

a perfect fit are limited by the cost, and
the second fundamental would seem to

render this entirely hopeless. It is

therefore proper to conclude that a good
fit is usually due to error, and that if

changing both male and female threads

produces no relative change, changing
one thread must of necessity do so. It

is the object of this paper to demon-
strate that by making this latter change
threads can be produced that are inter-

changeable practically regardless of tol-

erance, that will not loosen, and are

cheaper to manufacture.

A physician always diagnoses a case

before prescribing, so let us do likewise.

The loosening of a thread fit is caused

by vibration or repeated shock, the chief

result of which is to flatten and bur-

nish the parts of the thread that are in

contact. This produces a slight loose-

ness and the nut tends to follow the

thread incline until it again fits. The
same performance is repeated until final-

ly the nut reaches an obstacle too large

to flatten, or else the bolt and nut vi-

brate in unison and there is no further

relative movement. This same phenom-

enon occurs in the case of a bolt screwed
in a tapped hole.

Experiments with spring lock washers
having a projection that will not allow
the nut to turn without cutting the metal,
and the same type of washer made with-
out holding projections, show very little

difference in their holding power; and
this would seem to indicate that their

function is to prevent vibration. But
we also find nuts without lock washers
in places where there is vibration, and
still they do not loosen. The answer is

that they are individually fitted.

The writer can remember in his shop
days picking out and numbering nuts
and bolts, and every mechanic knows that
he cannot take the bolts out of a cylinder

head on an engine of good make and put

X- j^^^^ AJ^

FIGS 1 TO 3—SHOWING APPLICATION OF
PRESSURE IN THREAD FITS.

them back again indiscriminately. They
must go back into the holes from whence
they came. All have demonstrated to

their Satisfaction the fact that a tight

thread will not loosen by vibration, and
that one with tolerance will, unless it is

prevented from loosening by a lock wash-
er or its action limited by some type of

nut lock. We cannot lessen our toler-

ance because the tap wears small and
the die wears large, and the lesser can-

not contain the greater.

The Problem to be Solved

To gain a better conception of the

problem to be solved, consider a board

cut as shown in Fig. 1. We cannot ob-

tain a forced fit between the two pieces

because one surface is the complement
of the other. If we apply a force to A,

we are no better off because the pieces

cease to fit the instant the pressure is re-

leased. We may therefore state as a

rule that where two surfaces are com-
plementary to one another a tigrht fit

cannot result without some means of

maintaining pressure. But if we cut the

board as shown in Fig. 2, theoretically

removing no material, we can replace A
without force, and any pressure exerted

will not make a tight fit unless we dis-

tort A or drive a wedge at C. This is

analogous to a perfect thread, and driv-

ing the wedge at C is equivalent to intro-

ducing a slight difference in lead. If,

now, we cut off the ends of A as shown
in Fig. 3, and apply a force in the di-

rection shown, we can obtain a forced

fit because only the angles are comple-
ments and because we have a method of

maintaining pressure. We can also even
distort A because we have room for it to

expand. We have only then to provide

for three things: a method of making
the parts in contact absolutely comple-
mentary; the introduction of sufHcient

metal; and a method of maintaining
pressure. With our present type of

thread we can only meet one of these

—

namely, that of partly maintaining pres-

sure. This is demonstrated in Fig. 4,

which shows in an exaggerated manner
the effect of off lead.

To secure a good fit it is necessary to

exert pressure on all flanks of thread,

and not on only two as we do with stan-

dard thread. Practice demonstrates that

the nut and bolt must be held by internal

pressure on all flanks, and that the force

maintained by screwing the face of the

nut against another surface does not
prevent loosening; but the writer again
affirms that for practical purposes an
off-lead thread is better than a perfect

one, because in our present practice it is'

the lead or burrs that usually determine
the fit.

While two slightly varying leads

make a better fit, both as regards gaging
and in actual use, this practice is not

to be commended. Using a different

lead to secure a fit is doing imperfectly

on one side of the thread what the dif-

ferent-angle method does perfectly on

both sides, because by having the leads

identical and the thread supported on

both sides, we secure a uniform finish

instead of a distortion. Where the leads

are different, the amount of distortion

necessary to secure a fit increases with

each thread. Thus, if the lead of a 20-

thread stud is 0.05 in. and we make it

0.052 in., it will be 0.002 in. off centre on

the second thread and 0.018 in. on the

tenth thread. This is entirely possible,

and superior to a so-called perfect thread*

as regards fit, but a distortion, unme-
chanical, and unnecessary.

This is what is done with raili-oad

fish-plate bolts where the specifications
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FIG. 4—THE EFFECT OF LEAD, GREATLY
EXAGGERATED.

state the minimum foot-pounds at which
the nut and bolt may be assembled. The
impossibility of meeting these require-

ments in quantity production is recog-

nized by purchasing agents and most
engineers; and so the lead is slightly

changed. This, however, is merely a
subterfuge and really defeats the pur-

pose of the specifications in that it per-

mits of a poorer and weaker thread than
would otherwise be possible.

We are thus confronted with this prob-

lem: Without sacrifice of strength, with-

out increase of rejection, without addi-

tional manufacturing costs, find a meth-
od whereby a male and female thread of

the same lead and pitch diameter may
be made after repeated loosenings to fit

tight without the aid of a locking de-

vice. This, according to specifications,

calls for a full thread at contact points,

pressure applied continuously on all

flanks, and maximum strength at the

pitch line. This means the addition of

surplus metal to the male (which is the
only one affected) sufficient to fill out the

female threads, which would be an im-
possibility \yere it not for the ductility

and elasticity of steel. If we add this

surplus metal we will find that we can
more than fulfil the required condi-

tions by changing the angle of the male
thread to a lesser one than that of the

female, having the two intersect' on the

pitch line.

Theoretically, this means a smaller
amount of material below the pitch line

of the male, compensated for by an in-

creased amount above the pitch line.

Actually it means more, because we do
not have to recognize as great a toler-

ance below the pitch line because of our
lesser angle, nor above the pitch line be-

cause we can take care of a reasonable
surplus and the question of initial fit

need not be considered. The space below
the pitch line in the male, due to differ-

ence of angle, is not as great as the tol-

erance usually allowed.

Every nut is bell-mouthed, and every
bolt, whether cut or rolled, is tapered.

This is fundamental and cannot be avoid-

ed. This being so, we have no trouble

in entering, for one or two threads, a
bolt of larger angular but less total dis-

placement than the female. It is also

true in practice that the first threads of

either nut or bolt are weaker than the

rest, because they lack support on one
side and hence flow easily.

When a male thread of this type and a
standard mate are screwed together, we
will have transformed a male of lesser

angle to one of larger angle or of wider
base than the standaTd U. S. thread, be-

cause we have filled out the female
thread tolerance as well as that of the
male. We will also have uniform pres-

sure on all flanks; the maximum pos-

sible material at the pitch line; a hard,

smooth surface analogous to a case-hard-
ened one; a fit that will remain snug
despite repeated removals and that may
be screwed together by ordinary means;
and yet we still retain an interchange-
able bolt and nut according to U. S.

standards. The nut has not been
changed or distorted in any way, but has
simply served as a finishing roll.

The writer has stated jn a previous
article that, aside from threads, no-

where else in machine work do we expect
micrometer limits on a roughing cut;

and the question naturally arises whether
an operation similar to that described

would not be an effective finishing and
sizing operation for commercial work.
This would be the equivalent of making
them fit the gage, and would greatly

reduce the cost due to rejections. We
would, of course, still have variable nuts
and the necessity of sizing them.

Reasons for Departing From Accepted
Practice

Let Us now see what authority and
precedent we have for making so radical

a departure from accepted practice. To
do so, let us consider how threads are
made, especially by rolling. Generally
speaking, thread roiling is circular knurl-

ing, knurling being that process whereby
the diameter of a part is increased at cer-

tain points by a corresponding reduction

of diameter at other points, due to pres-

sure alone. It is applicable to both flat

and round surfaces, but for the purpose
of this article we will consider only round
surfaces.

In turning screws and bolts to size

the diameter is held, generally speak-
ing, to the pitch diameter. The dis-

placement of metal from the root and
lower flank forms the addendum under
the process. Cutting a thread on a bolt

with a die is a somewhat analogous oper-

ation, the similarity increasing as the

die becomes duller. For a die-cut 1 in.

bolt it will generally be found that with
a diameter of 0.990 in. a fuller thread

may be secured than with one of 1.000 in.,

the explanation being that with the die

we secure a combined cutting and rolling

operation. Due to lack of clearance, if

the diameter is too large, part of the

metal is pressed into the bottom of the

die and with such force that it drags
and is torn off, thus leaving a thread of

smaller outside diameter than would have
been otherwise secured. This same phe-

nomenon occurs when a nut is too tight.

If we require a holding fit on a shaft,

do we use tolerances that allow of the

shaft being several thousandths smaller

than the hole it is to fit? Quite the

contrary. We not only specify the fit

but also the minimum pressure allow-

able to assemble the two parts, and we
do this both for single units and for

quantity production. We might term a

shaft and rotor spider a nut and bolt

with microscopic threads and assembled

with a right-angled instead of a helical

motion. Why not fit our bolts the same
way, making our tolerances plus instead

of minus and using force fit we can de-

pend upon when it means no change in

the tools necessary for assembly?
If we look at a finished commercial

thread through a microscope, it will be

seen that the edge is serrated and that

slivers stand up all over its surface. By
running a nut over it once we but slightly

change its appearance, but by repeatedly

doing, so—always using a tight nut—we
may finally burnish the thread so that it

will not thereafter change its size and
will have a surface somewhat compar-
able to a case-hardened one.

The writer has stated that the differ-

ent-angle thread was practically indepen-

dent of tolerance. This is self-evident

on the finishing operation. Let us now
see how true it is as regards the rough-
ing operation. Excluding the ideal con-

dition, there are six 'variables that may
be met with, and these are caused by
large and small angie on both male and
female. A diagrammatic sketch will

show that of six possible variations due

to angle alone, the different-?.ngle thread

is usable on four, and the U. S. thread

only two. Any multiplication of these

errors of angle by maximum or mini-

mum tolerance would obviously still fur-

ther favor the different-angle thread.'

^^'

h <p.:>

^Vj^

^fĉ

n'' <Female^
1P-J

FIG. 6—DIFI-T5REa^T ANGLE THREADS,
GREATLY EXAGGERATED.
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Fig-. 5 shows diagrammatically the
different-angle thread with the angles of
the male greatly exaggerated to demon-
strate the principle. We are complying
in this case with all the conditions we
have just been discussing: we are mak-
ing the lesser contain the greater, angu-
larly speaking; we are applying force

from both directions, at right an^le**

to the axis of the bolt; we have
made the angles complementary—not
merely two equal angles; we are securing

the maximum strength at and near the

pitch line, and transforming a thread
-with a lesser angle than that of the

standard made to one with a larger angle,

thus filling out the space perfectly and
so doing away largely with vibration;

and we are securing, whether under pres-

sure or not, contact on all flanks, whereas
the standard thread when under pres-

sure secures contact on possibly one-half

the flanks, both because it is compres-
sible and because it does not ftH the fe-

male thread. The only problem to be
solved, therefore, was to find an angle

of such slope that it could be formed
without distortion of the nut or requiring

too much force to screw home. To dem-
onstrate this, threads as small as No.
10-32 were used, and as being of possible

interest, the writer presents a brief out-

line of the engineers' report of the exper-

imental work.

Results of Experimental Work
Diagrams of the different threads were

fisrt laid out on a 100 to 1 scale so as to

<ictermine approximately the most suit-

able angles to be tested; the Lowenherz
thread' with an angle of 53 deg. 8 min.

being used as a basis. The nut was to

have the regular Lowenherz thread with

same diameter and pitch as in the 155-

mm. shell adapter used by the U. S. Gov-
ernment.

Threads of 44 deg. and 45 deg. for the

plugs seemed most favorable and accord-

ingly the following cold-rolled steel plugs

•were made up, with nuts having the same
pitch diameter and lead as the plugs but

a thread angle of 53 deg. 8. min.:

1 Angle of thread 44 deg. 54 min., pitch

diam. 0.8748, lead 0.0787.

2 Angle of thread 45 deg. 2 min., pitch

diam. 0,8748, lead 0.0787.

3 Angle of thread 44 deg. min., pitch

diam 0.8748, lead 0.0787.

Test No. 1. Nut No. 1 and plug with

thread angle of 44 deg. 54 min. were

screwed together without a lubricant.

They were started about a half a thread

by hand, and then an 8-in. wrench was
used for about four threads. The plug

was then in so tight that a 10-in. wrench

•was required to turn it to full depth.

After a couple of backward turns the

plug stuck so tight that a 20in. wrench

would not move it. The nut was then

•sawed open and removed from the plug

and about one-third of a thread of the

plug was taken off in a piece of the nut.

A magnifying glass showed that the

threads in both plug and nut were drawn

and cut out of shape where there was a

tendency for them to overlap, due appar-

ently to too much metal and no lubri-

cant.

Test No. 2. Nut No. 2 and plug with
thread angle of 45 deg. 2 min. were
Screwed together with a lubricant. They
were started by hand for about one-half
turn, the an 8-in. wrench was used for
five or six threads, and a 10-in. wrench
for the remainder. The plug came out
slightly easier than going in. After this

had been repeated three times the plug
could be screwed in by hand. The max-
imum and minimum plug gage for the

nut showed no change in the thread of
the nut. Under a magnifying glass it

was seen that the metal had flowed to

the top of the plug thread from about
the pitch diameter outward. The plugs
were screwed into the nuts fifty times
and there was still what could be termed
a "snug fit."

Test No. 7. Plugs were tried out with
commercial 1-in. nuts. The thread angle
of the plugs was 58 deg., and the pitch

diameter 0.9228 in., with one plug this

diameter plus 0.001 in., and one minus
0.001 in. This diameter allowed the plug
thread in the layout to overlap the entire

thread of the nut instead of only half,

as in the previous cases. The nuts used

were picked out of stock for size with a

standard 1-in. thread gage. The smallest

plug went into the nut easily by hand.

The largest two went together easily

with an 8-in. wrench. After being twice

screwed together with the wrench, they

went together with a snug fit by hand.

The magnifying glass showed that the

thread from near the pitch diameter out-

ward had been drawn and compressed

slightly.

Test No. 9. Plugs of %-in. diameter

with pitch diameters of 0.4684 in. and

0.4699 in. (same as %-in. S. A. E. nuts)

and a thread angle of 50 deg. were tried

with commercial %-in. S. A. E. nuts. The
difference in the two pitch diameters

made practically no difference in the

fits, as they both readily went in with

an 8-in. wrench. After they had been

screwed together four times, they would

go together by hand, but without shake.

After they had been screwed together

75 times there was still what could be

termed a "snug fit."

Test No. 10. An attempt was made

to compare the strength of an S. A. E.

standard Vz-in. thread with a 50-deg.

thread of the same size. The plug with

the standard thread on one end and the

special thread on the other

end was used with standard nuts.

A pull of 14,000 lb. was gradually ap-

plied and the metal began to give way,

which prevented an additional load. Dur-

ing this pull observations were made to

determine if there was any "give" in

either of the threads, but both remained

the same throughout. The nuts were re-

moved and there was no apparent distor-

tion of the threads.

Test No. 12. In this test V4-2O plugs

with pitch diameters of 0.2165 in. and

0.2181 in. with 50-deg. angle were tried

out with '/4-in. U. S. standard nuts, one

being a commercial nut and the other of

a standard size but made in our toolroom
—the tap being 0.250 in. in diameter.
Both nuts were tried with a 14 -in. stand-
ard plug gage, both being apparently the
same size. The nut made in the tool-

room was screwed on the maximum plug
and went on about one and a half times
its length and then stuck and would not
go either way. It was finally removed by
hammering it on the sides. The threads
were rolled and torn from about the
pitch diameter outward, but there was
not that tendency for the metal to roll

upon the outside of the thread as in the
previous tests, the outside diameter be-
ing only 0.261 in. as against its original
0.250 in.

The commercial nut went on the min-
imum plug with an extremely tight fit,

but it came off very readily with the
wrench and left quite a different thread
from the previous one. The thread was
not torn at all but rolled out ot almost a
perfect V-thread with outside diameters
of 0.2555 in. as against the original 0.250
in. The outside diameter of the tap for
the commercial nut must have been over
0.250 in. to allow this metal to flow out
to 0.2555 in. and not jam the nut. If

the toolroom tap had been sharper on
the flats or its outside diameter greater,
there would have been room for the met-
al in the test plug to flow out to a larger
diameter an^ avoid tearing the thread,
and consequent jamming of the nut. Two
facts are clearly demonstrated: first, ne-
cessity of room for metal to flow; second,
one of the limitations of the thread gage.

Test No. 13. Plugs corresponding to
standard 10-32 with 50-deg. angle were
tried out with standard 10-32 nuts; pitch
diameters 0.170 in. and 0.1716 in. They
were a trifle too tight a fit to go together
by hand, but after being screwed together
once with a wrench they went together
by hand snugly.

Conclusions
In conclusion it may be stated that the

tests would seem to indicate the follow-

ing:

(a) The cause of stripped threads is

lack of room into which the metal can
flow.

(b) The pitch diameter should be the

same in both threads.

(c) The lead should be the same.
(di) The thread angles should differ by

not more than 10 deg.

(e) The limits for the inside diameter

of nut need not be f.dhered to closely, as

the inner part of the nut thread exerts

very little, if any, holding power.

(f) The outside diameter of plug and
pitch diameter of both plug and nut are

important and should be adhered to

fairly closely.

Molybdenum Steel.—Production rights

tor the new .Arnold high-speed steel

method have been acquired by -J. D. Mof-

fat, a director of the Sir Thomas Salter

Pyne Company, of Sheffield. The com-

pany in question is making preparations

for placing the new steel on the market

at a lower price than tungsten steel.
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John Conley Decides to Become a Machinist
When You Are Sweet Sixteen Anything is Liable to Happen

—

This Story, which Will be Followed by Later Incidents, Tells the

Tale of an Apprentice and His Experiences.

By J. DAVIES

ROBERT CONLEY, superintendent
of a large manufacturing concern
known as the Queen City Engine

Works, was sitting on his verandah one
summer evening, when his son, John
Conley, age 16, came bounding up the
verandah steps three at a time. "Well,

dad," he said, "I have done it." "Done
what." "Why, got a job at the engine
works. I am going to start as an ap-
prentice in the machine shop next Mon-
day morning under old Bill Smith."
"Excuse me," remarked Conley senior,

"but I don't know any old Bill Smith
machine shop foreman; possibly you
mean Mr. Smith." "Oh, well," said the
younger, "you know who I mean, it's all

the same." "Alright, if it is all the
same; in future always refer to him as
Mr. Smith. Do not get too familiar with
him because you are the son of the
superintendent. Did you tell him that
you were the son of the superintendent ?

"

"Why sure, that is how I landed the job."
"That is mistake number two. If I

know anything about Mr. Smith the fact
of you being my son didn't help you a
particle, in fact it was an hindrance to

you, it shows that you were not entirely
depending on your own merits, and be-
lieve me, son, how you get on with your
foreman depends entirely on yourself.
Remember this, however, I shall be very
glad to give you the benefit of my ex-
perience and to listen to your experi-
ences.

"The first advice I would offer to you
is to join some evening technical class,

where you can acquire a knowledge of
machine drawing and construction and
workshop mathematics. Although it will

be some time before you are called upon
to work from a blue print, it is

a good plan to begin to learn reading
drawings as soon as you enter the shop.
Then, when the time comes that you are
expected to work from a blue print, you
will not have to be continually chasing
the foreman around to know what every
little thing means. If you think you are
a smart boy, don't let the men know that
you think so. A certain amount of con-
fidence in your own ability is necessary
for your success, but don't let that con-
fidence grow into conceit. You may ex-
pect to be fooled a few times by being
sent after the left-hand monkey wrench,
or some other tool that only exists in the
imagination of the man who sent you
after it. When you find that you have
been the victim of a practical joke, don't
get angry. Anger does not improve any-
thing except the arch of a cat's back;
take it as a part of your workshop edu-
cation and you will soon make friends.

"Study in order to become familiar
with all ordinary shop tools and their

uses. Plan to get some tools of your own
as soon as possible, for the youth that is

always running around borrowing, and
perhaps returning tools, soon gets in

disfavor with both men and masters.
You do not need an elaborate kit to be-

gin with—a hand hammer, a combination
set, comprising square, bevel scale, with
square ends graduated on 4 edges; a 6-

in. flexible rule, and a pair of inside and
outside calipers.

"Combination tools are more likely to
be inaccurate than tools made for a
single purpose. When buying a com-
bination set, have them tested in the
workshop, and if you find them inac-
curate to any appreciable degree, the
makers will gladly exchange them and
thank you for calling their attention to
the fact. It is not often that you will
have any room for complaint if you buy
your tools from some well-knovm maker,
but it gives you more confidence in your
work if you know that your tools are
correct.

"You will always need a machinist's
tool chest, as machinist's tools ought to
be handled carefully and not thrown in-

discriminately on the top of each other,
as is sometimes the case." "Couldn't I

make my own tool chest?" "I suppose
you could, after a fashion, but it would
never give you any lasting satisfaction,
and in the end would ccst you more than
you can buy one for, made especially to
suit your purpose.
"Do not take your tool chest into

work the first day, get acquainted with
the men and the use of the tools, and
as soon as you have any use for your
tools, then take them in. I remember a
young man starting in the shop when
I was working at the bench, who came in
the first day with a fancy mahogany tool
chest, with plush linings, a mirror inside
the lid and a very expensive equipment
of tools. He didn't know even the name
of some of them. Before the week was
out the men had borrowed all his tools
and invented new uses and new names
for some of them, and it was weeks be-
fore he really knew the names of his
own tools and what they really were in-
tended- for. So you see you can go to
extremes either way, use your own judg-
ment, be willing to lend, be slow to bor-
row.

"I guess that is your mother calling
us for supper. Be sure and let me know
from time to time how you get along."

In this manner Conley, Junior, got
started off in his chosen profession. A
few days after, his father enquired how
he was getting along.

"Well, the first day I was cleaning up
and running errands, and Ernest Jackson,
that's the shaper hand, asked me to go

to the tool crib and get him a side tool,

left-hand. I was a bit suspicious about
that side tool, but when he said left hand,
that settled it. I told him he couldn't
pull none of his left-hand monkey shines
off on me. I remembered what you had
said about the left-hand monkey wrench,
so I told him to go and get it himself."
"What did he say?" "He said, I sup-
pose you think yourself a wise guy. I

said I was too wise to be taken in by
any left-hand stunt like that. He told
the fellow running the lathe next the
shaper and they both had a good laugh,
but I didn't see the joke."

"The joke was on you, son. Don't im-
agine that there are no legitimate left-

hand tools. There are left-hand dies,

taps, side-cutting tools for lathe, planer
arid shaper, cutting-off tools, knife tools,

threading tools, hobs used on milling ma-
chine and gear cutters for making worm
wheels. Remember that a left-hand side-

tool or knife is bent toward the right and
is called left-hand, because it is used for
cutting the left-hand side of the work or
job that is in hand.
"To distinguish a left-hand tap or

thread, take a pencil point, a nail, a piece

of wire, or anything that is handy; place
the point in the thread somewhere about
the centre and move it around the thread
clockwise—if your hand travels toward
the top, it is right-hand; if towards the
bottom, it is left-hand. Make a sketch
of a left and right-hand thread and fix

it definitely on your memory. If the
thread inclines upward from left to right,

it is right-hand; if it inclines downward
from left to right, it is left-hand. A
little study of this will fix it definitely

on your memory and you will find it a
very useful thing to be able to dis-

tinguish right from left at a glance.

"The only exception to this rule is a
sectional elevation of a nut or internal
thread, such as a thread inside a hand
wheel. When an internal thread is

shown in section it reverses the angle,

because you are looking at the opposite
side of the thread to what- you are in

elevation or outside view.

"Do you understand that son?" "Yes,
I think I do, but I will try a little ex-
periment at the shop, attempting to
pick out right and left-hand threads for
myself, then I'll let you know later how
I get along."

The Vanadium Alloys Steel Co., P.

O. Box 1250, Pittsburgh, Pa., have issued
a very attractive boftklet descriptive of
Vasco Vanadium Tool Steel. This book- •

let contains much information of value,

also some suggestions concerning heat
treatment, etc. Copies may be had upon
request."
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Construction and Calculation of Gauges
Position Gauges, or in Fact Gauges of Any Description, Require
Considerable Degree of Skill in Their Making—This Article,

which Appeared in "Engineering," Discusses the Subject
Admirably.

By ARTHUR G. ROBSON

THE production of position gauges
usually requires a considerable

degree of skill, and the best class

of workmanship. Net only is skill neces-

sary to secure a definite measurement,
but in obtaining the correct positions of

several details, in which the tolerances

may be as small as .0003 in., and per-

haps not larger than .002 in. It is not
always possible to secure a size such that

it is the mean of the high and lower
limits. Nevertheless, nothing perhaps
is more important in precision work than
taking advantage of the tolerance. Pins

that are called "low" sizes should be
made nearly to the "low" limit, whilst

holes that are "high" sizes should be

about .0002 in. less than the "high"
limit. These tolerances give the worker
a little "radius" or "freedom" in his

manipulative work, and it is to his ad-

vantage always to know the tolerances

upon work of such an exacting nature.

In Fig. 1 an example of a position

gauge is shown. It consists of a circu-

lar boss and a curved portion nearly

semi-circular mounted on a base. It is

evident that although we are left with-

out instructions to the methods of at-

taching these parts or other means of

manufacture, advantage is gained by
making them separate and permanently
securing them to the base. There will

thus be a saving in material and the

work will also be less costly.

The boss has a .2 in. hole inclined at

30 deg. to the horizontal, which passes

through the boss, intersecting the sur-

face at a height of .624 in. + .002 in.

from the base. In the plan, this hole is

shown on the horizontal centre line. The
only tolerance in this respect is .0003 in.,

implying that the .2 in. hole must not

be more than .0003 in. to one side or the

other of the centre line. As a matter of

fact, it is here extremely advisable to

make the hole central within .0001 in.

It is at once evident that any tolerance

allowed on the positions of the half holes

at the edge of the boss—where 5 min.

are allowed on each 40 deg.—is at once

reduced if we are compelled to measure

from an axis which is not coincident with

the geometric axis of the boss. The ra-

dial distance of the .084 in. holes is

.814 in.—that is, .0015 in. larger than

the radius of the boss. In the case of

the ring portion of 1.3 in. radius, the

centre is .086 in. below the fac6, and

the .2 in. is radial and inclined at 45

deg. The relative positions of the boss

and part ring do not matter.

The making of the ring will be dealt

with first. A rectangular jig block,

marked J in Fig. 2, is required. This

block should be of tough steel to with-

stand usage without becoming indented.

It should be ground to 1 in. thick as
shown, and the bore must suit the exter-

nal diameter of the rings, viz., 2 (1.8)

= 3.6 in. A short mandril should be
made M fit the jig block, to act as a
check for grinding the 3.6 in. hole, and
as a means of securing the edge or base
A B X B C, Figs. 2 and 3, parallel with

the axis. Since the top face is fitted

with a hardened steel thimble for drill-

ing, it is neces&ary to have both the

base and the axis of the bush or thimble
true, otherwise the .2 in. hole in Fig. 1

will not be parallel with the width of

the ring. In Fig. 3 the block is arrang:-

ed as shown until the distances D are

r-7~/-

. ^?

^k^
1
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VIBW SHOWING FIGS. 1 TO 18.
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equal. The radius of the hole plus the

distance D is the height of the axis from
the face B C. The scribing block is

then set with the aid of a magnifying
glass to the height of the axis, and
the line is marked as shown.

By turning the block over, as

in Fig. 4, and striking another centre

line, the intersection will give the centre

of the hole for the thimble.

The hole in the bush is made .004 in.

smaller than .2 in. to give an allowance
for finally determining the size and cen-

tral position of the .2 in. hole. The hole

in the bush is central with the ring when
the distance piece P—Fig. 2—just fits

each side of a pin passed through the

bush. By making the ring 1.002 in. thick

as compared with 1 in. for the block

—

Fig. 2—the ring can be securely held in

the block by the two plates shown. As
shown in Fig. 5, two portions can be
made from one ring. In Fig. 6 a ring
is shown in the block with the cover
plate removed. By making two marks
M on the block, corresponding marks
may be made opposite M on the ring
when one hole is drilled, and by twisting
the ring round until the marks on the
ring become parallel with M—as in Fig.
7—the second hole in the ring can be
drilled. In executing a large order this

arrangement is a time-saving one.

To secure the distance .086 in. in Fig.

8, a segment must be made from a ground
plug to the height H'l This height is

equal to 1.3 — .086 = 1.214 in. If the
faces of the cut ring are made level and
parallel with the face of the segment,
the centre will be .086 in. below the
face of the ring. At the same time the
faces must be adjusted so that the pin
is inclined at 45 deg., as shown in Fig. 8.

By making a segment, and then cutting
a face at 135 deg., so as just to touch
the pin as in Fig. 5, the work will be ad-
justed better and the desired results more
easily obtained. Finally, the securing
of the segmental ring to the base is at-

tended to.

The makinor of the boss will now be
dealt with. It is proposed to secure the
boss to the base as in Fig. 9 by means of
a spigot fitting in a recess and two
cheese-headed screws holding the boss
down. The finished sizes of the boss are
indicated in Fig. 10, as it comes from the
grinding machine. The pip D is used to
secure the boss in the grinding machine
chuck, whilst the boss is made about %
in. longer than the finished size to en-

able a flat surface to be made on it, so

that the drill for the inclined hole will

have a normal surface to drill on. A
portion of the boss is therefore cut to

150 dee. with the end face, until there
is left -a length of 1.125 in. on one side

of the boss. The jig for drilling the in-

clined hole is shov/n in Fig. 11. The
rectangular block B. in which the boss
fits, is held at 60 dee. by means of two
side plates P. The bottom plate X mere-
ly rests on the base of the block B, but
is ground parallel in thickness. The
block also has its lower face at right
angles to the axis of the hole in which
the boss fits. If the bottom plate be
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set to 60 deg. by a plate gauge applied

to it, as shown by the dotted lines, the

direction of the hole is obtained. The
plate Y is for applying a slight end pres-

sure to the boss. Finally, a plate W fits

on the oblique face of the block B. If

the mandril is applied in the bush as

shown, it should be true by a try square.

It is very important that the mandril
should be square, for a small amount out
of the vertical means a considerably in-

creased amount by the time the hole

cuts through to the opposite side of tlte

boss. It is therefore necessary to secure
absolute squareness before this stage is

left.

As the hole is .2 in., the bush should
be .196 in. in diameter of its hole. The
.004 in. allowance permits of a little ad-

justment. It should be observed that
there are four conditions that must be
fulfilled with respect to this .2 in. hole.

There is its size, its inclination of 30
deg., the height of the exit .624 in., and
its central position in the boss. As re-

gards the bush being central with the
boss, this may be secured as shown in

Fig. 12 by use of a pin gauge applied to

each side of a rod in the bush.

We have now to find where the plate

W in Fig. 12 must be secured so as to

guarantee that the height of the exit will

be within a few thousandths of an inch
of .624 in. If the distance X be found
—that is, the position the hole cuts the
face of the boss off the centre line

—

then we can find how high the height
gauge must be when at a distance D
from the axis of the hole in the face of

the boss. . Looking at the shaded
triangle in Fig. 13, we have:
B r= .501/tan 30 deg. = .501/.5774 =

.869 in.

Hence:

X = .8694 — 1.625/2 = .0569 in. and
Y = 1.625 — .8694 = .7556 in.

The thickness T may be found—as in

Fig. 14—by taking the distance from
the outside of the block to the surface
of a lapped pin, and by deducting the
diameter of the pin. If T is found to

measure .7325 in., then Y -(- T = 1.5881

in., and the height H is 1.5881 tan 30
deg. = 1.5881 X .5774 = .9169. There-
fore H + N or .9169 -f 1.125 (= 2.0419
in.) is the height of the axis of the in-

clined hole at the distance D in Fig. 12.

As the height gauge measures from the
under side of the pin in Fig. 15, it will

measure 2.0419 less the distance R. This
distance R is equal to .098/cos 30 deg.,

that is R ^ .1131 in. Therefore the
height gauge will measure 2.0419 —
.1131 =: 1.9288 in. If the gauge just

touches the pin in Fig. 12 when the pin

is inclined at 30 deg., the height of

exit of the pin will be correct.

Appliances will be required for test-

ing the central position of the hole in

the boss and the height of its exit. For
the central position test a channel-
shaped piece of steel of length L—Fig.
16—is provided with a back plate P
screwed on to it. The boss is held in

the direction of the arrow whilst a pin
is inserted in the hole and rested upon
the upper faces of the channel pieces.
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the top and bottom faces of which are

ground parallel and at right angles to

the face against which the plate P is

screwed. By using a surface gauge or
universal test indicator capable of read-

ing to thousandths of an inch, the upper
surface of the boss is tested, and by
turning this surface to the underside any
difference in the readings of the gauge
will clearly show in which direction the

hole has to be "thrown over" by rimer-

ing. As a hole is drilled .196 in. dia-

meter the allowance of .004 in. can be
utilized to correct its position.

It is evident, however, that the height
of the exit of the hole must be tested in

conjunction with its central position, and
the angle of 30 deg. must also be tried.

We therefore require five sets of rimers
and pins-—a pin and a rimer constituting

a set—differing by .001 in. When the

hole is drilled the .196 in. rimer is used
to clean the hole and then its corres-

ponding pin is tried. Any alteration in

the angle, central position, or height of
exit is now made whilst the hole is en-

larged by .001 in., viz., to .197 in. The
success of this operation will depend
largely upon the accuracy of the details

in the jig. Fig. 11. Even assuming that
we have been very exacting in our work,
it will be found a little tedious and
l.ihorious finally and truly to determine
the size and positions of this 2 in. hole.

The next subject to engage our atten-

tion is how to test the height of the
exit (.624 -|- .002 in.). In Fig. 17 a pin
is shown in the .2 in. hole with a roller

just passing under it. This roller is a

measure of the height in question. We
therefore require to know the size of
the roller when the exit is at .624 in.,

and that of another roller when the exit

is on the upper limit .626. If the smaller
roller goes under, but the larger one re-

fuses to pass, the hcisrht of the exit will

be between the prescribed limits. Re-
ferring to the triangle X Y Z in Fig. 18,

we have

.1/.866 =X Y = .1/cos 30 deg.

.1154.

•. height C (Fig. 17) = D — Y Z =
.624 — .1154 = ..5086 in.

.-. H = .5086 — R (where R = radius
of roller).

Now angle DYE (Fig. 18) = 30
deg. Therefore D Y = E D/sin 30 deg.
= R/Vii = 2 R.

Further. H = D Y cos 30 deg. = .866
X 2 R. Hence .5086 — R = .866 X 2 R.
.-. R = .18616 in. So that the diameter
of roller .18616 X 2 for the low limit is

.3723 in. For the high limit roller, C =

.626 — .11.54 = .5106 in. .-. .5106 — R
= .866 X 2 R, or R = .18653. The dia-

meter of the roller for the high limit is

thus .373 in.

ThQse rollers should be hardened and
.eround and have square ends. Althoueh
there is on'v .0007 in. difference between
their sizes, it is nossible to have the low
limit one quite free when the height is

near the upper limit.

We have now to consider the partial
round holes down the side of the boss.
It is necessary to fit a ring over the boss
so as to permit the drilling of these
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holes. The jig block B—Fig. 11—could
be used for this purpose if originally the
hole is made larger thaVi the boss to
permit of a ring being inserted. If this
method is resorted to there will be a
saving of work and material by using
one block, but the advantage of having
two blocks is that the drilling shown in
Fig. 11 and that of the half holes can
be proceeded with at the same time by
two workers. In Fig. 19 a block is

shown with the boss in a ring R. Two
plates P are bolted to the vertical face
as shown with thimbles fitted for drill-

ing the .084 in. holes. The positions of
these holes are shown in the plan Fig. 1,

and we must so fix the plates P as to
secure these positions. We may drill the
holes .08 in. in diameter so as to allow
.004 in. for locating finally their posi-

tions and squareness. In Fig. 19 the pin
in the .2 m. inclined hole must be set

riori;^ontal and a good fit in its hole
The faces A. B and B C must be at right
angles and parallel with the axis of the

hole in the block. The true positions of

the plates P, with their thimbles, are

•^her. determined by obtaining the heights

from the faces A B and B C—that is,

by knowing their co-ordinate from the
axes X and Y in Figs. 20 and 21. The
distances .7325 and .738 in. are obtained
as shown in Fig. 14, and by adding the
radius of the boss to these measurements
the heights of the centre lines are ob-

tained as shown from the faces A B and
B C.

Now A C = .814 sin 40 deg. = .814

X .6428 = .5232 in. Hence A D =
.5232 X 2 = 1.0464 in. This is the

distance between the centres of the

holes. Also B C = .814 cos 40 deg. =
.81 4 X. 766=.. .6235 in.

Hence DE = CE — CD = 1.545 —
.5232 = 1.0218 in.; .'\.E = CE4-CA
= 1.545 -j- .5232 = 2.0682 in.; and C F.

= B F — B C = 1.5505 — .6235 = .927

in. These distances are measured from
the centres of the holes. As the holes

in the thimbles are .08 in., we place a

.08 pin in them and, measuring from
the underside of this size pin, the fore-

going distances will be reduced by .04

in., as shown in Fig. 21. Distance pieces

must now be made so as to be able to

set the plates P correctly.

By very careful workine the holes can

be so located that the .004 in. allowed on

the drilled size is ample for finally de-
termining their positions. It is advisable
to make the ring R of the same material
as the boss. Various hardnesses of ma-
terial and the use of slightly too coarse
a feed with a drill, the cutting edges of
which may be slightly dulled, have to be
guarded against. Great care is neces-
sary in drilling the two part holes, for
time has already been spent upon the
.2 in. holes, and if the small part holes
are inaccurately placed then the boss
with all the labor employed upon it is

wasted. The radial distance .814 in. of
the part holes can be tested as shown in

Fig. 22, by applying a micrometer
across the boss and a pin placed
in the hole. The micrometer
should read .814 -(- .8125 + .042 =
1.6685 in., as shown. To test the angles
of 40 deg. -I- 5 min. between the holes
and the centre line we may use a rec-

tangular piece of steel passing over the
.2 in. pin and resting on the face of the
boss as shown in Fig. 23. This piece

must be made correct for squareness
and the two vertical faces must be sym-
metrical about the hole. Now A C in

Fig. 20 was found to be .5232 in. If A C
is found when the angle is 40 deg. -f- 5

min. we shall knovv the latitude allowed
in thousandths of an inch. Suppose also

that the radius .814 can be worked to

.814 -i- .001. For the upper limit A C
= .8141 sin 40 deg. -1- 5 min. ^.-r- .8141

X .6441. .-. A C = .5244 in. The toler-

ance on each side is thus .5244 — .5232

= .0012 in.

If the block is made .002 in. less than
the inside measurement of the pins on
each side as shown in Fig. 23 when the

angle is 40 deg., then for the upper limit

of 40 def. + 5 min. the snace on each
side is .002 -I- 0012 =^ .0032 in. There-
fore in Fig. 23, if the two-thousandth
feeler focs in easily in the space shown,
while the three-thousandth feeler just re-

fuses to go, then the holes will be situat-

ed between 40 deg. and 40 deg. -\- 5 min.

CUTTING POWER OF LATHE TOOLS

At a recent meeting of the British In-

stitute of Mechanical Engineer? the

above subject was discussed. In the

course of this discussion G. W. Burley,

who is quite rn authority on the sub-

jest, stated there is no practical cutting

epeed below which it is impossible to ob-
tain a satisfactory surface on plain car-
f)on steels by means of ordinary lathe
finishing tools, whether these be made
of plain carbon tool steel, ordinary (non-
vanadium) high-spefed steel, or superior
'.vanadium) high-speed steel. There is,

hovevor, a maximum limiting speed at
above whicli a satisfactory finish cannot
be obtained on account of the tendency
rf the tiiol to pluck at and tear the sur-
face, this tendency being related to the
phenomenon of building up on the ciit-

ting edge of the tool. For the finishing
of mild steel this limit is not very dif-
ferent for each of the above three var-
ieties of tool steel and is within the
range of 48 feet to 58 feet per minute.
For the finishing of hard steel this limit
does depend somewhat on the variety of
tool steel which is employed and is within
the ranges of 23 feet to 28 feet, 17 feet
to 21 feet, and 28 feet to 34 feet per
minute for the *hree varieties of tool
steel respectively.

(2) The durability or life of a lathe
finishing tool, whether of plain carbon
or high-speed steel, is for all cutting
speeds below the limiting speed some
function of the reciprocal of the cutting
speed; in ether words, an increase in
the cutting speed below the limiting
value is always accompanied by a de-.
crease in the life or durability of the
tool.

(3) The most suitable angle of side
rake rthat is, the angle of side rake
associated with maximum durability

'

and cutting power) for a high-speed
lathe roughing tool working on steel de-
pends upon the physical properties of
the steel. For mild steel turning it lies

between 20 deg. and 25 deg., whilst for
hani steel turning it is of the order of
10 deg., and if these angles are either in-
creased or reduced there is always a de-
preciation of cutting power.

(4) The color of the turnings formed
by high-ispeeJ lathe roughing tool when
working on steel is not necessarily a true
index of the condition of maximum cut-
ting efficiency. Thus in the case of hard
steel turning the turning color, which is

associated with maximum cutting effi-

ciency is a pale blue, whilst a mild steel

turning which is removed under the con-
ditions of maximum efficiency is prac-
tically uncolored, apart, of course, from
the natural grey color of the steel.

(5) The net power consumption of a
high-speed roughing tool is dependent,
other conditions being constant, upon the
amount of top rake on the tool, the rela-

tion between these two quantities being
reciprocal in character, so that, within
the limits of ordinary practice, a reduc-
tion in the top rake angles of a tool is

always accompanied by an increase in

the net amount of power consumed. The
law connecting the variations of the two
quantities appears to T>e that of the na-
ture of a straight line law for all quali-
ties of steel machined. There are the"''-

fore no critical values of the rake ar- '"i

in regard to power consiwiption as t' -?

are in regard to durability and cutfhg
power.



576 Volume XXIII.

WELDING
AND CUTTING

Lessons on the A.B.C. of Good Welding
Various Types of Welds Are Discussed in

This, the Sixth Chapter

By W. B. PERDUE *

WELDS in mild tend steel, which
apparently can be executed
without special effort or ability,

require conscientious effort and pains-

taking care. It is not difficult to produce
a weld of good appearance and with a
smooth even surface on the side from
which welded. To produce a weld that

is strong and will stand up under service

is another thing entirely. Automobile
frame and crankshaft repairs demand
the utmost strength, equal to that of the

original metal, because a break in the

weld at an inopportune time might be
of serious consequence.

Some welders, realizing that they have
not secured penetration will smooth over
the opposite side of the weld with the

torch in an effort to eliminate the tell-

tale edges of the bevel which shows that
proper penetration has not been secured,

and that the metal has been welded only

part way through. The fact that any
weld in ordinary steel plate shows the

mark of the torch on both sides may,
therefore, be taken as conclusive evi-

dence that the welder was willing to

admit his own lack of skill.

The increasing application of the acety-

lene process to manufacture; its

marked superiority in all cases where
extreme strength is essential; and the

demand for operators sufficiently well

qualified to produce welds with me-
chanical properties equal to or identical

with the parts welded should awaken
a greater interest on the part of those

scribed in simple language that all can
understand, so that with the aid of a

pocket dictionary,, to explain certain

terms applied to metals, which with the

layman may be at first unfamiliar, no
additional treatises are necessary.

as a cleansing agent. Many times the
whole blame for a hard weld can be at-

tributed to the fact that the flux was
not removed while still warm, if allowed
to harden on the surface it—the flux

—

will be extremely hard and glassy.

Melted Steel

There are perhaps many welders who
do not know that melted steel is capable

of dissolving 1 and 1-9 per cent, of its

volume of oxide or slag in the same form
as an alloy in the metal. This happens
in every weld made by any process and

FIG. 19—FLANGED CORNER WELD. FIG. 20—CORNER WELD MADE
WELDING ROD.

BY ADDITION OF

Careful reading of trade joui-nals, such

as apply to his own particular line of

industry is of course necessary, and
beneficial, since these contain current

information for t"he progressive mechanic

not to be found or obtained elsewhere.

Potentialities of the Process

One of the first things to be mastered

Dy the welder is the proper control of the

effects of the terrific heat of the weld-

ing flame—the hottest flame known to

science. When one ponders the fact

that metals may be annealed, or made
softer; tempered, or made harder; that

the grain may be drawn, or made finer;

crystallized, or made larger; that the

carbon content of the steel may be

either increased or diminished, he will

FIG 17—PREPARATION AND PROPER OUTLINE OF FLANGE WELD.
WEILD AS COMMONLY EXECUTED.

FIG.

who are now, in some measure, familiar

with the process, but who have not yet

taken the trouble to grope beyond its

elementary applications.

For the information of the reader, let

the statement be made that all these

matters can be adequately and fully de-

*WeldinK Instructor, HeaM'a £lnerineerin« School,

San Francisco, Cfll.

realize that he is dealing with potentiali-

ties far greater than he at first imagined.

The laws of the process operate

whether the person using them is or is

not aware of their existence. It is

amusing to hear the untrained welder

blaming the fiux for the fact that he has

a weld that is too soft or too hard—gen-
• erally too hard—the flux intended only

the only method yer. discovered for its

elimination is that of the manipulated
acetylene ripple weld described in a

previous chapter.

There is, of course, no dissolved slag in

a forge weld as made by the old-

fashioned blacksmith, but the amount of

surface slag is considerably more than
the small percentage above mentioned.

It is also possible to incorporate surface

slag in welds made by the electric or

acetylene processes, but any good acety-

lene welder can eliminate practically

all slag of any nature whatever.

Manipulation of the metal, to refine

the grain and eliminate impurities from
the weld, is far more difficult to realize

with the electric process, while in addi-

tion the oxygen of the air is at all times

in direct contact with the heated and
molten metal; there being no flame to

protect the surface and consume the sur-

rounding oxygen.

As an experienced operator, myself

able to use both processes, I feel that I

am fully qualified to draw comparisons.

Only recently I happened to hear a well-

known exponent of the electric process

severely condemning the acetylene pro-

cess. Upon inquiry as to whether or not

he was an acetylene operator, he said,

"No, and I don't want to be. But as an

electric welder I can't be beat." Suf-

fice it is to say that he now knows that

at least two acetylene operators can
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FIG. 21—LIGHT PRESSURE CYLINDER HEAD PROPERLY WELDED.
WELD OF SAME HEAD.

FIG. 22—ORDINARY

beat him at the electric game, and that
he is doing less talking.

T/henever you hear someone loudly
condemning either process as "entirely

useless" you may take it for granted
that he is either ignorant, or that he is

trying to get someone to believe some-
thing that is not quite true.

In another chapter I have outlined the

requirements of a good welding torch.

To reduce oxidation to the minimum it

is quite important that the gases com-
posing t'-.e fiame be present in proper
proportions and that they be so thor-

oughly stirred that their contact before

reaching the flame is that of molecule

to molecule. Thus commingled, and
with their flow properly stabilized, com-
plete combustion t^kes place, the max-
imum protection is given the weld and
the results obtained are dependent en-

tirely upon the ability of the operator.

On heavy work pre-heating should

take place both in the path of and be-

hind the welding torch. This tends to

eliminate many of the dangers which
might otherwise cause change, in the

characteristic features of the metal

within or near the weld; offsets the ter-

rific internal strains which result from
too sudden heating and cooling ; and

results in a saving, since the actual work
of welding is accomplished more rapidly

and with less gas.

Heat Treatment

The welder, without personal instruc-

tion at the hands of an instructor, well

qualified to judge the colors of metals,

and to pass by observation upon their

approximate carbon content, should not

undertake too much in the line of tem-

pering and annealing metals.

If he must depend upon his own re-

sources it is best to go slow and err on

the side of caution rather than the side

of rashness. This is not because of his

lack of mental capacity but, rather, be-

cause of the fact that the training of the

eye to distinguish the colors of metals

is a rather slow process.

It may be said here, that many weld-

ers make the sad mistake of trying to

temper welds without allowing them to

first be heated uniformly in a furnace

for that purpose. To attempt to restore

the temper in a local section of any steel

article with the heat of the weld is utter

rashness. Steel shafts and other articles

may be hammered while still at a bright

cherry red, but the first hammering must

be light, and all hammering must cease

as soon as the bright redness is lost.

The cooling process must be slow

—

the slower the better—and no quenching

with water should be permitted. It is

believed that the use of the proper filler

and of sufficient time and patience to
secure proper penetration and perfect
fusion will remedy most of the troubles
encountered along such lines. In the
illustrations which follow we have en-
deavored to show the proper and the

common ways of executing certain

welds. Examine those you are doing,

or those that others have done for you.

The comparison with the illustrations

will be both instructive and refreshing.

Types of Weld

In addition to the Butt weld previ-

ously and fully described, we have an-

other and similar weld called a flange

weld, which is often used in very light

sheet metal work. Its preparation in-

volves some difficulty except where the

edges of the sheets are flanged over by
some mechanical means already avail-

able in the shop. It is seldom used in

thicknesses exceeding 1-16-inch and re-

quires the use of no additional filler since

the metal fused from the upturned edges

acts as a filling agent. By proper man-
ipulation of the torch the edges can be

fused down to a small bead practically

flush with the surface of the sheet.

In inspecting a weld of this type one

notes most carefully adhesions on the

upper surface and that good penetration

has been obtained on the reverse side.

2.J

~deads masf

either direction from the centre to the
ends.

Having made the tack in the centre, it

will often be found that the effect of the
heat has been such that one of the loca-

tions next thereto on ont or the other
sides will be in proper position. If so
weld it and look at the next mark. This
saves a great deal of time over looking

around for a new spot to tack, and in-

sures regular spacing of the tacked spots.

All tacking should be completed before

the actual work of welding is begun.

Welds for cylinder heads as shown
page 00) should be bevelled at an angle
of about 90 degrees as shown by the bot-

tom of the dotted lines in figure 21. This
illustration, however, is intended to show
the proper form of weld made without
the addition of welding rod by "boring
in" with the torch.

When "boring in" the flame is made a
little stronger than is ordinarily used for

welding and a shorter stroke is given

to the torch. At intervals the torch is

twisted smartly away to permit the

melted metal to fill up the deep holes

that are thus dug out, and occasionally to

cool the dip, which becomes quite hot

from the striking back upon it of much
of the heat from the weld. This addi-

tional heating of the tip is also augment-
ed by the position—very near the ver-

tical—in which the torch is held to force

the heat of the flame directly downward.
It takes considerable practice to execute

a satisfactory weld of this type.
'

With a little experience it will be

found possible to bevel work of this na-

ture with the cutting torch. The saving

in time and gas over the method of bor-

ing in with the welding flame will be con-

siderable. In this way it will be found

possible to the more readily manipulate

the metal in the weld vrith the result

.2*

y^o mucA . .

r addedmetal

FIG 23—PROPERLY EXECUTED FILLET WELD. FIG. 24—COMMON TYPE OF
FILLET WELD.

The flanged weld is sometimes used as

a corner weld by preparation as shown

in figure 19, but its use is limited to very

thin sheet metal. It is not recommended

and preference should be given to the

form shown in figure 20, which is made

by the addition of welding wire.

In making any form of corner weld,

the process of preparation should be

given proper consideration. Jigs and

clamps must be used to secure proper

alignment of the parts, but much valu-

able time may be saved by securing the

proper position of the sheet at some

point near the centre, and marking off

the locations for tacks, or spot welds, at

intervals of from three to five inches in

that a finer grain and greater strength

is imparted thereto. The danger of

oxidizing or burning the metal in or near

the weld when boring in is also elimin-

ated.

To determine the efficiency of welds of

this type it is a good plan to prepare

a few test pieces of ordinary steel plate

of similar thickness to the cylinders to

be welded. After welding together the

upper edges of these plates they may be

tested by splitting open the weld by
means of a chisel driven in from the op-

posite side. A weld that is strong

enough to break the plate instead of

splitting can be produced, but it is not

(Continued on page 67)
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DEVELOPMENTS IN
SHOP EQUIPMENT

PULPWOOD RECLAIMER
This machine for handling pulpwood

blocks from storage is being put on the

market by Canadian Reclaimers Limited.

As most of the mills store the wood in

big piles for winter use and take the

blocks from the pile by hand, this-

machine is claimed to be a decided labor-

saver as it drags the wood into a con-

veyor, thus doing the work of quite a

number of men. Taking this into con-

sideration ani a'so the labor situation

with regards to the class of men re-

quired for this heavy work, the Re-

claimer will effect quite a considerable

saving in the cost of handling winter

wood. The machine is capable of de-

livering 40 cords per hour into the con-

veyor. The main principle in the de-

signing of the Reclaimer was to retain

the angle of repose of the pile, so that

the blocks would come into the conveyor

as needed. Accomplishing this, the

machine, as shown by the sketch, was
designed with a bottom carriage running

on a portable track on the ground. Con-

nected to this carriage is a boom lying

at approximately the angle of repose

of the pile with its upper end resting

on the crest of the pile on a small track.

The boom, by means of idlers, carries

chains which drag down the slope of the

pile and pull the blocks into a portable

conveyor at the base of the pile. The
chains have pointed attachments set at

such an angle that they will engage the

•wood and start it down the pile but do

not hold the block after once starting-

it in motion. The sag in the chains

makes it possible to dig a swath from
4 ft. to 8 ft. in depth into the storage

pile. After the chains have dug to their

capacity, the Reclaimer is moved later-

ally along the pile and the dragging con-

tinued until the full length of the pile

has been covered, the boom is then
shortened and the machine is moved
back along the pile, dragging as it goes.

I3y thus taking the wood from the

face of the pile rather than from the
bottom, it means the systematic handling
of the blocks. It also eliminates the
dangers due to slides, which are a serious

problem when the angle of repose of the

pile is broken. At pulp and paper mills

and also at rossing mills where they

have no stackers the Reclaimer can be
used for that purpose and, when put in

use as a stacker, it is built up as it

makes the pile. By the time the wood
is all stored in the fall, the machine is

in place to be used as a Reclaimer.
When used to stack wood it again cuts

the cost considerably over some of the

present methods of operating.

Many pulp and paper engineers have
endeavored to design a machine that

would handle this wood mechanically,

but to date this is said to be the only

one that has taken all the factors into

consideration and that on trial has
proven to be practical.

AUTOMATIC GREASE CUP
The need of effective lubrication to

bearings and all surfaces subjected to

friction, has been, and probably always
will be, an outstanding factor in en-

SBCTIONAL VIEW THROUGH THE CUP.

gineerin;* problems. The varied condi-

tions under which many mechanisms are
required to operate makes it imperative
that ample facilities be provided for pro-
per lubrication in order to avoid the in-

DIAGRAMATIC VIEW OF THE PUMP RBCLArMER. THIS SHOWS CONSTRUCTION OF THE CUP.
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cup may be inverted or located in any
position without affecting its efficiency.
These cups are adapted to loconr.otivea,

marine, (jas or stationary engines, and
nil 'nechanical equipment where grease
cups are used. These cups are made and
soM in Canarla by the Edward \. Rob-
inson Co., 2:i8 Craig St. W., Montreal.

KEYWAY FOR DRIVING WHEEl
CLUTCH DRUM
INSIDE FRICTION CONE
OUTSIDE FRICTION CONE
THERMOID LINING
FRICTION RING—

LJ
SHlfTING SLr.EVE
TO<.(;i.E LINK
ADJUSTINfi NUT
CLAMP COLLAR
T<X;CLE LINK
TOGGLE LEVER
TOGGLE PIN
COVER

SECTIONAL VIEW OF THE CLUTCH.

convenience and even destruction that
frequently follows from insufficient fore-
sight in this connectiGn.

The illustrations depicted show a new
design of grease cup which is automatic
in its action, for when the cup is once
filled and pressure applied, the feeding
piocess is constantly maintained until all

the grease has been delivered to the
bearing. These grease cups are made
in a variety cf sizes and designs to suit

any desired purpose or condition, the
action of the automatic principle being
identical in every instance. In Fig. 1 it

will bo .seen that the body A is bored
clear through, but the lower portion may
be made to any desired shape and
threaded to suit.

The cover B is hinged to the body, and
when closed is locked in position by the
ateel spring C When filling the cup
the spindle is raised to its extreme posi-

tion, the small pin passing through a slot

in the cover. .A. slight twist of the
spindle locks it in this position and t^e
cover is opened. It will be seen from
the construction that t.he cover can only
be swung open when the pressure disc

F is retained within the cover. An ac-

curate fit within the cylinder is main-
tained by the cupped leather washer G.

in the cup so that an automatic feed to
the boaving is always assured,

i

The action of this spring prevents the
formation of a vacuum beneath the pres-
sure disc as the latter will follow the
grease down as it is gradually delivered
to the bearing. Suitable springs are pro-
vided f"r the different grades of grease.
.A.11 uarts are interchangeable on each
si..e of cup so that separate pieces are
available for any replacements. The

TWYNCONE FRICTION CLUTCH
The Link-Belt Co., 910 S. Michigan

Ave., Chicago, 111., have placed on the
aarket what is known as their Twycone
friction clutch. One of its exclusive fea-
tures is that it has a one point adjust-
ment. All moving parts are inclosed,
making for absolute safety. The clutch
is also perfectly balanced, this feature
allowing it to run at high speed without
causing it to throw in—or out.

The construction is very simple. Mov-
ing parts are reduced t6 a mihitautn, and
high speed does not affect its operation.
The clutch has to be eased in when run-
ning at any speed, and the friction cones
are lined with thermojd. Every part is

easily asseccible, and if neseccary can be
easily replaced. The accompanying pho-
tographs will still further show the con-
struction and appearance of this new
style clutch.

NEW THINGS IN MACHINE TOOLS
M.4CHINE VISE

The Hoosier Drilling Machine Com-
pany, of Goshen, Ind., are now making a
new line of machine vises The jaws are

of hardened steel, but may be modified
to meet specific needs.

piiig. The spindle feed is operated by
drilling in steel, and may be provided
for either belt or motor drive.

SINGLE-END DRILLING MACHINE
The Cadillac Tool Company, of De-

troit, Mich., are placing on the market
a single-end machine similar to the one
recently designed for double-end tap-

GENiJRAL VIEW OF THE CLUTCH.

The spiral compression spring H provid-

ed a steady pressure upon the grease

a lever above the spindle head. The

machine has a capacity of 17,/32 inch

AERIAL GRINDER
The Van Dom Electric Tool Company,

of Cleveland, Ohio, are now building a
small aerial grinder, which may be ob-
tained for operating either with d.c. or
a.c. installation. The grinder has a 12-

inch extension that carries the wheel
well out from the frame. Ball bearings
are used throughout and grease lubri-

cation is provided.

RE-DESIGNED SHAPER
The re-designed 20-in. crank shaper of

the R. A. Kelley Company, Xenia, Ohio,
incorporates many improvements over
the old design^ The machine is con-
structed for either belt or motor drive.

The link connection from the rocker
arm is such that the ram is forced on
to the bearings, which helps to neutralize

the upward thrust of the tool. The apron
is so mounted that it may be completely
rotated. Table is located by means of a

hardened taper plug. Ball bearing
thrusts are provided for elevating the

screw. A special feed box is fitted to

the end of the cross rails, and the amount
and the direction of the feed may be
controlled without touching any moving
part of the machine. Feed is automati-
cally disengaged at the end of the

travel. Helical teeth are used on all

gears and pinions.
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Signs of Business Safety

AN encouraging sign of the last few weeks has been the

greater stability of prices. By that we mean that there

has been a noticeable absence of the price-jumiping that

was so active some months back.

Price stability will do more to hold thiijgs in control

right now than all the plausible explanations that could be

put forward for price increases.

The high prices that are asked for putting up a building

now are a big factor in keeping orders from coming into

the machine tool market. No doubt the same can be said

of other lines.

When a firm is going to put in any cpnsiderable amount
of new equipment, they are going, in nearly all cases, to

build a new house for it. When the price of the house is

too high they simply drop all, house, equipment, and all

that goes with it.

There are contractors in several lines reporting that they

are getting more production now per man per day or hour

than they did two months ago. Production is one of the

much-needed things in this country, but not at a price that

converts a large production into a large loss.

Alberta's Coal Crop
THE taking of the Canadian Manufacturers' Association

to the West this year has given the people of Alberta

a chance to renew their propaganda for sending their coil

East to the exclusion of the tonnage shipped in from the

States.

According to figures. Alberta has seventeen per cent, of

the coal reserves of the world, and about 80 per cent, of the

coal reserves of Canada. Of course, these figures may vary

a good deal, but there can be no question that Alberta is

one of the greatest coal fields in the world.

Last year Alberta found a market for some 5,150,000

tons oi coal, including the home market, while 21,000,000

tons of coal from United States came into Canada.
Coal production has gradually come up from 2,174,329

tons in 1909, until this year they are confident of taking
out seven million tons.

There is more or less prejudice to ibe overcome in the

Middle West against bucfiing Alberta coal while there is a
chance of securing Penrisylvania anthracite, even at a
higher figure.

Alberta's best chance for driving eastward is to make
certain that she puts on the market coal that is clean and
adaptable for heating during the winter in the Canadian
West, where cold is extreme and long-continued.

People in Western Canada are like the people in any
other country. They will buy Alberta coal if it suits them
and if it pays them to do so. If not, they will buy else-

where, and all the propaganda under the sun will not make
them trade where they don't want to.

Grabbing the Railroads
\ GITATORS find little difficulty in showing why the rail-

roads should be taken over by the people. The United
States furnished a horrible example of what a bunch of

political tinkers can do to railroads.

Congressman W. B. McKinley recently brought out
something that should cause confiscators to pause and
think. He said:

—

"I regret to see expressions by certain classes of news-
papers, and also occasionally by a congressman, of a desire

to confiscate railroads. There are outstanding in the United
States 40,000,000 life insurance policies, policies owned by
you and by me for the purpose of protecting our loved ones
in case death comes to us. I wonder if these people who so
glibly talk of confiscation, or, what is the same thing, cut-

ting off the railroads' power to earn interest, realize that
the security back of their insurance policies is in a large
part railroad mortgages. About one-fourth of all railroad

bonds are owned by savings banks and insurance com-
panies."

There are large numbers of Canadians holding insurance
in United States companies, and anything that affects them
is of. immediate concern on this side of the line.

Culling Out the Weak Spots

SOME idea of the care needed in turning out special

steel can be gathered from points brought out in a
paper by Mr. De Mare, superintendent of the open hearth
department of the Midvale Steel and Ordnance, Phila-

delphia.

Speaking of the tests made in armor-piercing projectiles,

he stated:

—

"From each lot of 500 projectiles, four are selected to be
fired against a fac^ hardened armor plate at a certain

velocity and angle ;"of impact of which two must pass
through the plate and remain in eflFec tive bursting condi-

tion. Should this test be a failure, four more projectiles

may be selected and fired, of which three must pass
through the plate and remain in effective bursting condi-

tion. In the case of 16 in. shells, the cost to the contractor

of this second test would amount to about $20,000. Should
it fail, the whole lot of 500 projectiles may be condemned
or the contractor may be permitted to retreat it and re-

submit it as a new lot, which would entail an extra expense
of approximately $100,000. It is thus evident that every
possible attention must be paid to the quality of this steel,

in order to avoid great financial loss, as well as loss in

reputation."

There is a point here that could very well be brought
out and emphasized, viz., that each piece is good or bad
by itself. There is no such thing as an average.

Other lines of industry should get that idea. It would
pay and pay handsomely.
A mechanic can work it, so can the foreman—so can the

manager or owner.

Each day's work, each day's output can be put up against
that simple standard.

Good or bad ? Not the average of a week or month.

\
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Perhaps Your Order is Down at the Bottom
Canadians Have Been Wondering for Some Time Just When
Their Orders Were Gomg to Be Filled—The Railway Situation

IS on the Mend, But a Big Job Faces the Roads.
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THOUSANDS OF TONS OF BARS WAITING FOR SHIPMENT

THE photograph here shows how bar iron and steel

is being piled at some of the large mills in the steel

belt of United States. The sipace occupied, according

to the official furnishing the photo to Canadian Machinery,

is not intended for storage, but is right in one of the

regular finishing departments.

Speaking of the matter he remarked, "If you or anyone

else can come along and tell us how to get this moved, our

hat is in the ring for a try at it."

Other pictures show tubes piled, also plates and black

sheets.

Canadian firms wonder when their shipments are going

to get across. Some of your long-looked-for material may
be in some of these piles—and dangerously near the bot-

tom, too.

Another U. S. steel man, who was in this district a few

days ago, drew attention to the way in which piling was

going to throw their shipping schedule out of order. As
soon as the roads were unable to keep up with the mill out-

put, material was piled. Shipments that were ready to go

out weeks ago wese laid down, and others have been put on

top in many cases. So it seems likely when the stuff does

start to move that "the first shall be last and the last shall

be first."

Were all the material now stored around the U. S. mills

released it might do much to bring the steel market nearer

an even break between supply and demand.

The steel trade has gone through some remarkable right-

about-faces since the end of the war. First, there was the

period when steel salesmen were right out after trade, in

an endeavor to secure a capacity tonnage for the mills.

Then followed the export demand, and the domestic trade,

waking up, came into competition with it. In a few weeks,

a month or so at 'best, the mills were all booked beyond

capacity for some time in advance.

The incessant demand has been kept alive and to the

front by the switchmen's strike. Everything has played

into the hands of the premivtm operator. The increased

tonnage reported as going through the mills has meant

practically nothing to the consuming trade in Canada.

Turning it out is one thing, but getting it across is one

gveater thing at present.
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MARKET
DEVELOPMENTS

Some Shipments Are Coming Through Now
But the Dealers Are Booked Against Any Steel that Comes In

—

Machinery Market is Quieter, but Inquiries Nearly Always Turn
Into Sales—Scrap Market is Dull.

ALTHOUGH figures given out indicate that the steel

mills of United States are producing at a good rate

the relief this ought to bring to Canadian industries

is largely negatived iby the inability of the roads to get the

material away from the mills. In the last few days soma
fairly large shipments have been coming to Toronto,

mostly in sheets, plate and bars, although in no line have

the receipts been in keeping with the business waiting to

be satisfied.

U. S. auto firms have had buyers in the Canadian field

looking for much-wanted sections, which are not being pro-

duced in any quantity at the mills now. One Michigan firm

was able to pick up a nice tonnage in a Toronto warehouse

a few days ago. Canadian firms, on the other hand, have

their own men in United States to see what they can get

from the warehouses or the mills there, but as a rule they

are meeting with very scant success.

Machine tool dealers report a rather quiet week, and the

same is true of the New York market, where they are look-

ing to the railroads to come in and be the large purchasers

of equipment. In the Canadian field the inquiries that do

come in are very easily converted into real orders. No
large orders are reported, the most of the business being

for replacement purposes or small additions to existing

plants.

The scrap metal markets in Montreal and Toronto are

very quiet. Foundries and melters in general that would,

in ordinary times, be taking on scrap, are out of the

market, because they cannot get their right supplies of

coke, etc.

MONTREAL TRADE REPORTED ON A
BETTER BASIS THAN FOR SOME TIME

Special to CANADIAN MACHINEatY.

MONTREAL, June 17.—Business ac-

tivity in and about Montreal con-

tinues to be of an encouraging char-

acmter. Some disturbing elements have
featured the situation of late, but the

general trend is toward steady progress.

The port has taken on midsummer in-

terest and operations on the waterfront
compare favorably with pre-war days.

Additions to trade routes have become
extensive this season, so that at the

present time connections can be made
with almost any country on the globe.

The strike among the foundry workers
has been terminated and activities in

this line are again becoming normal. This

will give relief to ether industries that

have suffered more or less by the short-

age of castings. Considerable interest is

being displayed by the A. F. of L. con-

vention, which continues throughout the

present week.

Slight Improvement Showing

Without committing one's self it is safe

to state that the situation this week has

shown slight improvement. The gradual
relief that has been given to railroad

operations in the States has been re-

flected in the steel shipments to this

district, yet, while the change has been

very encouraging, some weeks must in-

evitably elapse before normal transpor-

tation can be effected. The present de-

mand continues to be of such a character

that any addition to current supply can
easily be disposed of to customers whose
orders for material have been on the

books for months. Dealers are anticipat-

ing the possibility of warehouse accumu-
lation before long, provided the present

improvement is maintained. The relief

that is beginning to show is more in

the lines that are ;n general demand
than in odd shapes or sizes, as the large

mills are operating for longer perio<ls on
this class of commodity; the lines in

lesser demand having to wait the ac-

cumulation of sufficient tonnage, or be

taken to a smaller mill where a higher

price will rule. Dealers here state that

supplies of tubes are under the demand,
and that it is frequently difficult to meet
the needs of their customers. Deliveries

are uncertain, as the state of transporta-

tion offers little assurance of through

shipments, as long as two months having

elapsed, recently, between shipment from
the mill and the receipt of the material

at the fabrication point. Sheet require-

ments continue to be a feature here and
dealers are unable to secure sufficient

to meet even the most conservative de-

mands. The local quotation is much
stronger and dealers are asking as high
as $12 for No. 28 black; the nominal price

may be given as $11 per hundred lbs.

Canada dull plates are quoted at $10

—

52 sheets to the box. Galvanized sheets

are not plentiful anii the little that comes
in is immediately absorbed by the trade,

so that warehouse supplies are next to

impossible. Premier sheets are quoted
nominally at 12 cents per lb.

Deliveries Show Gradual Improvement
Despite the general quietness of some

markets, dealers in machine tools have
no complaint to offer as regards the

volume of business, but believe that im-
proved delivery would tend to add to

the sales of new equipment. Some dealers

state that shipments are coming forward
better, while others claim that no im-
provement has developed. . One dealer

remarked this week, that he has been
waiting for a small piece of equipment
that was shipped from the American
factory by express, on May 20th. In-

quiry as to non-arrival brought out the

fact that the article has been held up at

the border awaiting the regulations that

must be carried out in regard to export

of goods from the States. Second-hand
machinery continues to be placed and
considerable of the present business must
be credited to saleo of used equipment.

Small supplies and accessories are in

good demand but showing a slight falling
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off. Prices are generally well main-
tained.

Dull Scrap Market
Dealers are looking forward to a

betterment in old material activity, but
present reports do not indicate that any
significant developments have talcen

place to alter the dullness that has mark-
ed the situation for the past several

weeks. Trading here is quite light and
the demand shows little signs of im-
provement. The bulk of the present
business is with local foundries, but even
these have been operating below normal,
due to the disaffection among the work-
ers. However, a settlement has been
arrived at and activities are again being
resumed, and a return to better demand
for machinery scrap is expected. A
little heavier demand has turned up for

some of the non-ferrous scraps but not

what would appear to be a steady im-
provement. Brass and copper scraps are

quite strong, an advance of % cent per

lb. being noted on light brass, zinc and
lead, the present quotations being 7, 7,

and 7% cents respectively. Steel scraps

are very quiet with dealers showing little

buying interest.

POINTS IN WEEK'S
MARKETING NOTES

SOME CAR LOTS
COMING ACROSS NOW

But Shipment is Still Indefinite—Ma-
chine Tool Market Not Active

This Week

TORONTO.—The past week has been
quieter in the machine tool mai-ket.

There are inquiries coming in, though,

and these are real honest-to-goodness

prospects in most cases. The present

level of prices means that a man is go-

ing to think seriously before buying, and
when he comes into the market he is very

likely to buy. Much of the business now
is in small orders. In other lines there

is a good volume of business moving.

There is nothing unusual in the fact that

there is a falling off at this time of year,

as the market generally exp.;rieiu-cs the

sumethinc at the start of the summer
season.

Dealers find that deliveries of orders

are still slow and many machines have

been on the road for an unreasonable

period. For instance, one dealer has a

machine that left Jamestown, about 50

miles from Buffalo, on the 27th of April,

and as far as this end is concerned, is

still on the way here.

Several ouestions have been asked by
United States firms regarding the taking

off of the seven-and-half per cent., and

the pavment of the one per cent, sales

tax. Of course, the 7Vi per cent, is off

and is not now being collected. The
sale.^ tax of one per cent, can best be

explained by a suppositious case. Take
the purchase of a machine worth $1,000.

The duty on that would be 27% per cent.,

making the price on which the one per

cent, would be paid $1,275, or $12.75 tax.

That amount would be collected when
the machine was cleared at the customs,

and the American maker would not have

to bother with it at all.

Shipping conditions are reported
better at Montreal, both for import
and export business.

New York marliine tool market
continues to be very quiet. The rail-

roads are counted upon to do heavy
buying very shortly.

No very large orders arc reported
in the Canadian field. Most of the
inquiries that come in are readily

con^erted into real business.

Scrap metal markets are very
quiet. Old rubber is also at a low
market, only 2''2 cents per pound
being offered for old auto tires.

Pitlsburgh reports that steel

mills are producing at a high rate,

hut shipments are stil backward.

Buvers from U. S. auto concerns
have been in Canadian centres in the

hope of finding certain much-wanted
steels in warehouse stocks here.

Shipments ef black sheets and
plate re.nched Toronto this -.veck in

fair tonnage. Nothing much came
throuiih in the way of tubes.

Some traffic reports claim that

inside of two months conditions will

be normal.

Dealers in small tools report a lot of

orders coming in. There are no very

large buyers in the market at the mo-
ment, but a lot of different lines are

contributing.

According to some reports, there may
be changes in prices announced before

very long, in the relative selling figures

of high speed and carbon tools. It is

not likclv that there will be anything

radical in this, the adjustments being

intended to put Canadian makers in bet-

ter position to meet competition.

The Steel Market

A number of cars came in over the

week-end, mostly 10 and 12 black sheets

and some plate, one warehouse stating

that they had a string of eight ready for

unloading. Pressure is being brought to

bear continually on the mills to get them
to put through certain much needed ton-

nages. One Canadian mill-man states

that under circumstances such as are

existing at present the only thing is to

go ahead with their ovim programme,
"for no matter which way I turn some

one is on my neck," he explained. Mills

may have a preference for putting

through rounds, and the men in the

mills may like that work because the

tonnage generally p'les up quicker on

that work—and all this may please the

man selling steel to contractors who
use rounds for reinforcing.

All of which is fine, but it does not fit

in very long with the programme of the
.'igrlcultural implement man who want4
flats.

Boiler tubes are not arriving. One To-
ronto house had one order for a car
1<) ft. X .3V4 in., which were placed with
the mills weeks ago, and work on which
was finished weeks ago. There has been
no chance of moving this material, »o
U. S. warehouses were resorted to, and
a stiff advance paid over mill prices. The
Canadian jobber handling the business
makes very little on the deal, but he has
secured much-needed material for his

customer. There is hardly any limit to
the tubes that could be sold now were
deliveries any better.

It is a common thing now for Can-
adian firms to have their own men
scourin? U. S. centres for much needed
lines. Some pick up odd lota, but others
find, RF one superintendent states,

"scourinjr through U.S. stocks that don't

exist." This business of looking for
material works both ways: A big auto
firm in Lansing, Mich., had buyers
throueh here just a few days ago look-
ing for small angles, about ?4 inch.

A certain Toronto warehouse had 40 tons
and it was a pleased U. S. buyer who
came down and carted away the lot. The
warehouse replacement price, based on
a lOO-ton lot of the <?ame material, was
$1,000 more than in December.

Scrap Market Dull

One large firm of scrap metal deal-
ers sized it up like this to-day: "You
can take the phrase that suits you best
—dull, quiet, stagnant or inactive." Any
of these will tell you what is going on
in our business this week, and we don't
see an>-thing in sight that is going to
make much difference.

The weakness in the scrap market is

due largely to lack of buyers who can't
buy scrap, especially steel, cast iron or
stove plate, because their supply of coke
is uncertain.

The new one per cent, sale tax makes
little or no difference in this trade. If
material comes from the U. S., the tax
is paid at the border.
The yards of some of the smaller

dealers are stocked with rubber, especial-
ly tires. The prices for these stay
very low, not over 2M cents per pound
being offered now. Dealers say the mar-
ket is full of new rubber and the demand
for scrap is not keen.

RAILROADS WILL
ENTER THE MARKET

V. S. .Machine Tool Trade Look to Them
To Bf Rig Buyers

Before Long

Special to CANADIAN MACHINERY.

XTEW YORK, June 17. — About the
^ ^ same conditions prevail in the ma-
chine-tool trade that have been reporte'l
durintr the last three or four week-.
There is very little enquiry or buyinr-.
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and such purchases as are being made
are single tools or small lots.

It appears quite certain that the major
portion of the machine tool business for

some months will come from the rail-

roads. Their wants are well known, and

as soon as financial or other necessary

preliminary arrangements have been

made many roads will come into the

market for shop equipment. The pur-

chase of S600,000 worth of shop tools by
cne road, the Atlantic Coast Line, re-

ported last week, shows that the aggre-

gate purchases of the railroads will be

tremendous if other roads buy on a com-
parative scale.

Manufacturers, quite generally are

staying out of the market. All metal-

working linef are dull and inactive so

far as new business is concerned, though

there is plenty of business on the books

to carry plants along for several months

or longer.

IT MAY TAKE FOUR MONTHS TO
CLEAR OUT THE BLOCKADE OF STEEL

Special to CANADIAN MACHINEKY.

PITTSBURGH, June 17.— There has

been an increase of about one-third

in steel production to date, from the low

point caused by the recent rail strike,

the rate being now only a few per cent,

under the rate of last March, the high-

est rate since October, 1918.

The American Iron and Steel Insti-

tute reports a production in May of 2,-

883,164 gross tons of steel ingots, by
30 steel companies which in 1918 made
84.03 per cent, of the entire production

of the industry. Using this proportion

as a basis, and taking account of the

number of working days in the month
and year, it appears that production of

steel ingots in May by the whole in-

dusti-y was at the rate of about 41,-

050,000 gross tons a year. The average

rate for April had been about 37,550,-

000 tons, but in the forepart of April

the rail strike was only affecting the

Chicago district, the other districts pro-

ceeding at the high rate they had at-

tained in March, when the industry was
making ingots at the rate of about 45,-

200,000 tons a year. The low point in

production fell in the third and fourth

weeks of April, and for a short time

production was probably under 34,000,-

000 tons a year. There having been a

progressive improvement during the

greater part of May, the 41,050,000-ton

average for the month suggests that

production at the close of the month was
at about 43,000,000 tons, and there has

been a further increase thus far this

month, so that attainment of a 45,000.-

000-ton rate before the end of this month
seems rather probable.

These comparisons have great signi-

ficance. Since the armistic there have
been two scarcities, the first being a

scarcity of orders at steel mills, the

second a scarcitv of steel on the part of

consumers. At no time since the armis-
tice has there been anything I'ke full

production excent in February and March
of this year. Full production, therefore,

has not been tested out, for two months
of full production would not furnish a

test, when all buyers had been abso-
lutely bare of stocks. The stocks nor-

mally carried bv jobbers and manufac-
turing consumers, for the ordinary and
convenient prosecution of their business,

amount to several weeks of production.

It is probable that the rail strike of April
and the great curtailment in deliveries

that ensued, found not a few consumers
with fair sized stocks, accumulated in

the brief space of two months, other-

wise the curtailed deliveries of steel

would have caused still greater hard-

ships than were apparent. If steel pro-

duction and deliveries hdd continued at

the March rate, it is quite probable that

steel would now be so plentiful. Now
the production rate is being restored.

It is true that some members of the

trade continue to speak of there being
barriers to full operation of the steel in-

dustry, but it does not seem at all logical

to assume barriers to the production of

steel and not at the same time take into

account that unfavorable conditions

would also affect the disposition of

people to consume steel. The natural
presumption would be that if the steel

consumers can function the steel pro-

ducers can also function. The steel

making capacity has increased 50 per
cent, since before the war and it is yet

to be seen whether the steel demand has
also increased 50 per cent.

Traffic Conditions

The major testimony is that rail traffic

conditions have experienced a further
improvement in the past week, though a
few observers claim there ig no really

definite improvement. The general feel-

ing among the mills is a sanguine one
as to the nearby future of transporta-
tion. The argument is that while thus
far the improvement has been slow, in

the number of cars furnished for loading

and in the time required to get ship-

ments through, it is always the case

with a traffic congestion that the begin-
ning is the difficult thing. Once some
little inroads on the jam are made the
work of clearing it becomes easier and
easier, the effects being cumulative.
Thus the more common prediction is

that within a very few weeks rail con-

ditions will be normal. That would mean
simply that the railroads would be able

to furnish the furnacfis and mills with
full supplies of raw materials, and be
able to take away the current production
of steel. Even at this time the shipments
of steel, though increased, are somewhat

• under the production. Normal operation

of the railroads, however, would not
take care of the large accumulation of

steel that would be left at mills, for

moving that steel would mean the rail-

roads taking an overload. The common
prediction, therefore, is that it will be a

long time, say two to four months, be-

fore all the accumulated steel at mills

is cleared off.' Even with an ample car

supply, it takes time and labor to pick

up the steel and load it, while further-

more it must be remembered that some
of the accumulated steel is in billet, sheet

bar and ingot form and requires further

rolling. A stock of ingots can be worked
off only gradually, by the blooming mill

working a few per cent, above normal.

Steel Corporation Tonnages

The Steel Corporation continues its

remarkable sales record, the unfilled

obligations having increased during May
by 580,719 tons, bringing the total June
1 to 10 940,466 tons. This is equal to

the tonnage that would be pi'oduced in

8.2 months, working at full rated capa-

city of 52,500 tons per working day, or

nine months, woi-king at 90 per cent, of

capacity. A few months ago, when the

independents were advancing their

prices and hoping the Steel Corporation

would do the same, the claim was made
that the corporation could not continue

its adherence to lower prices, as it would
soon become hopelessly oversold and its

customers would be unwilling to buy for

the late deliveries which alone the cor-

poration could offer. A test showing the

incorrectness of this reasoning was fur-

nished in May. The independents, sold

up in few cases for as much as four or

five months, had a dull market, while

the Steel Corporation, sold up for an
average of eieht or nine months, had an
active market. The case was simply that

buyers expected the independent prices

to come down eventually to the Steel

Corporation level, hence would not com-
mit themselves any distance ahead, while

they had great confidence in the Steel

Corporation prices and would place with
the corporation all the tonnage that

would be accepted. The increase in, un-

filled tonnage in May. 580,719 tons, was
equal to 44 per cent, of the corporation's

capacity for the month, and estimating

the shipments at 68 per cent., production

having been perhaps 85 per cent., the

bookings appear to have been about
112 per cert., or 12 per cent, over capa-
city and 65 per cent, or so over sTilp-

ments.

The steel market is quiet, but is plain-

ly carrying out the program one would
expect. The mills previously getting the
highest prices, because able to make
prompt shipment on account of having
but little business on books, have had to

come down in prices. The mills sold un
for several months have not had occa-

sion to do so, and presumably will main-
tain their prices as lone as they have
unfilled orders on books at those prices.

Pig iron is dull and unchanged.

D. M. McLean, of the Canadian Inger-

sjU-Rand Company, Sherbrooke. Que., is

again back in his office aft'>r a period

of several weeks in a Montre.al hospital,

where ho underwent an operation.
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Gould & Eberhardt
GEAR HOBBERS

are

Automatic therefore Economical

If you cut gears in quantities
they can be cut with advant-
age on G. CBi> E. Gear Cutting
Machinery.

For Gears up to 120" dia.

Catalog describing full line of Gear Cut-
ting, Robbing and Rack-cutting machines
on request.

Write for prices and deliveries

The A. R. Williams Machinery Company, Limited
ST. JOHN, N.B.

WINNIPEG, VANCOUVER // It's Machinery--Write "Williams'
64 Front Street West

TORONTO

From 5 lbs. up to 4 tons

Foundry capacity, 15 tons per day.

Difficult castings our specialty.

Mixtures regulated by chemical analysis and all

castings sandblasted.

Estimates from blue prints submitted promptly.

If desired, we can make patterns to your

drawings.

G. W. MacFarlane Engineering, Limited

Paris, Ontario

P>

XD

TO-DAY
is not too early,

or too late,

to start

the use

of

P.H. or Imperial Files

"They cut faMter and wear longer,"

Be File-Wise

'^vmi

Ingersoll File Company, Limited

John Morrow Screw and Nut Co.. Ltd.

Sole Distributors,

Ingersoll, Ontario

INGERSOLL
// interested tear out this page and place with letters to be answered.



56 CANADIAN MACHINERY Volume XXIII.

ASKING FOR BONUS
ON SHIP BUILDING

Severiil Interests at Ottawa to Present

Case for the Yards of Canada

Ottawa.—A delegation of about forty

representatives of the Maritime Pro-

vinces, Quebec, Ontario and Pacific coast

shipping interests was introduced to

Premier Borden and members of hjis

Cabinet by H. Stevens of Centre Van-

couver, and urged that either of two

forms of assistance to shipbuilding be

extended by the Government. The first

form of assistance asked was the grant-

ing of a subsidy of $10 per ton of dis-

placement and $10 per indicated horse-

power. The second suggestion was that

the Government should assist in the

financing of foreign contracts.

The Prime Minister promised that the

representations of the deputation would

be accorded most careful consideration.

It is understood that a very large for-

eign shipbuilding contract has actually

been offered, provided that the Govurn-

ment will assist in financing it during

the present adverse conditions of ex-

change. It is stated that the foreign in-

terests affected are willing to put up a

very large projwrtion of the cost, but

that they desire that

make some advances
stances. The proposal is believed to be

before the Cabinet.

the

in

Government
the circum-

St. John, N. B.—At the annual meet-

ing of the shareholders and directors of

the St. John Drydock & Shipbuilding

Company, James Playfair, of Midland,

Ont., was elected president; D. S. Pratt,

of Midland, vice-president and manag-
ing director, and Col. Thomas A. Duff,

of Toronto, secretary. Other directors

were elected as follows: D. L. White,

jun.. Midland; W. P. Phin, Hamilton,

Ont.; W. J. Sheppard, Waulbaushene,

Ont.; and James B. Craven, New York.

It was announced at the meeting that

the company had purchased a hydraulic

dredge of Canadian register to work
here.

MONTREAL NOTES
Gales Refractories, Ltd., of Montreal,

have recently obtained some good con-

tracts for toiler installations and

sjecial firebrick.

The Interprovincial Manufacturing
Company of St. Pie, Bagot, Que., are go-

ing tc build an extension of 145 ft. x
50 ft. to their present plant for the

making of casket coffins. Mr. Chaneux
is the gi'neral manager.

At the conclusion of a tour of inspec-

tion of Canadian shipyards Sir Jaines

MfKenzie. managing director of Vickers

Ltd., of England, stated: "I am surprised

nftho matrnitude of these yards and also

at the economic layout of the plants, and
I ha-<e seen the most modern machinery
ii these plants that exists anywhere to-

t'"", fn:l for the fir.st time in my life I
.

am ready to admit that there is a great

future for the shipbuilding industry of

Canada. I have no hesitation in saying
that the acquisition of the companies
owning these plants is absolutely essen-

tial, in my opinion, tc the existence of

the British Empire Steel Corporation. It

will only bi' following out the same lines

as have been adopted by the United
States Steel Corporation and our big

steel interests in England, where they
have control of their shipping and ship-

building plants."

INTERESTING BULLETINS
The Wellman-Seaver-Morgan Com-

pany, Cleveland, Ohio, have published a

very thorough and attractive line of

bulletins, covering some of their varied

field of activities. The booklets show
some interesting installations made by
this company and are highly instruc-

tive. Following aru the subjects which

we have so far received:

Bulletin No. 41 deals with coal and
ore handling macliinery. The W-S-M.
unloaders. travelling bridges with grab
buckets, car dumpers, car haulages,

transfer cars, boat loaders, bucket hand-

ling cranes, excavating buckets and
weighing lorries are shown.

In Bulletin No. 42, special cranes are

illustrated, pontoon cranes for marine
work, dock cranes, shipbuilding cranes,

cranes for concrete handling, and also

some special purpose cranes.

The other bulletins received take up in

detail the following subjects: No. 43

goes into the subject of hydraulic tur-

bines; No. 44 shows hoisting and mining
machinery; No. 45, steel works equip-

ment; No. 46, coke oven machinery; No.

47, port and terminal equipment; No. 48,

rubber machinery; No. 30, W.-S.-M.

charging boxes; No. 26, tire running
press; No. 18, the operation of a gas pro-

ducer, and No. 19, superseding No. 13,

illustrates their tire applying press.

Bulletin No. 22 gives the relations be-

tween power, shaft diameter, torsional

stress, and speed of any shaft, and we
hope in this latter case to present the

charts for our readers' benefit.

All of these bulletins are prepared in

splendid style, and we have been inform-

ed that they will be sent to anyone
interested.

SPONSORS FOR SAFETY CODES
SELECTED

Definite arrangements have been made
for the formulation of a considerable

number of safety codes under the aus-

pices and rules of procedure of the Am-
erican Engineering Standards Commit-
tee. The subjects of the codes for which
arrangements have been completed, to-

gether with the organizations which
have been designated by the committee
to act as sponsors, and who have accepted

such responsibility, are as follows: Ab-
rasive .Wheels.—The Grinding Wheel
Manufacturers of the United States and
Canada, and the International Associa-

tion of Industrial .'Occident Boards and
Commissions.

Explosiyes.—The Institute of Makers

of Explosives. Foundries.—The Amer-
ican Poundrymen's Association and the

National Founders' Association. Gas
Safety Code.—The U. S. Bureau of

Standards and the American Gas Asso-

ciation. Head and Eye Protection.—The
U. S. Bureau of Standards. Paper and

Pulp Mills.—The National Safety Coun-

cil. Power Presses.—The National Safe-

ty Council. Pressure Vessels, Non-fired.

—The American Society of Mechanical

Engineers.
Refrigeration, Mechanical.—The Am-

erican Society of Refrigeration Engin-
eers. Woodworking Machinery.—The In-

ternational Association of Industrial Ac-
cident Boards and Commissions and the

National Workmen's Com.pensation Ser-
vice Bureau.
A number of additional codes are un-

der consideration. A large representa-

tive advisory committee of specialists,

organized by the National Safety Coun-
cil, the National Workmen's Compensa-
tion Service Bureau, and the Bureau of

Standards, at the request of the Com-
mittee, to act as its advisor, is actively

working on the question of what addi-

tional codes are most urgently required

and what organizations are in the best

position to undertake sponsorship for

such codes.

HYDRO-ELECTRIC ENTERPRISE
One of the largest electrical manufac-

turing groups in Great Britain has made
efficient preparations for undertaking
complete contracts for Hydro-Electric
enterprises. The business of a promin-
ent firm of water-power engineers and
contractors has been acquired in order

to provide facilities for making the larg-

est sizes of water turbines, while the
resources of the group are available for
the electric generators, the construction
work, the transmission of power, and all

the other sections of Hydro-Electric work
in any part of the world. Valuable pa-
tents have been acquired in connection
with this development. A French com-
pany associated with the group is un-
dertaking the construction of water
turbines with a total output of 300,000
kilowatts, two hundred electrical loco-

motives, and other electrical machinery
required in an important scheme of

railway electrification.

The influence, of the purity of oxygen
on the cost of welds is investigated by a
writer in "Autogene Metallbearbeitung."
The author emphasizes the great import-
ance of having pure oxygen for acety-
lene welding. Below 60 per cent, it is

impossible to weld plates of 1-16 inch

in thickness, and experiments have shown
the cost of welds is increased by 2% per
cent, for every 1 per cent, decrease in

the degree of purity of the oxygen. The
paper is accompanied by two tables, one
showing' the consumption, the speed of

welding, and the cost of welds, the other
showing the comparative cost of welds
made with different degrees of purity of

the oxygen. The author concludes by
stating that it is imperative to analyze

the.Qxygej), .. .. ._ -
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GEOMETRIC
Adjustable Collapsing Taps

Have overcome all the expense and
annoyance of tapping screw threads

with a solid tap.

Anyone doing thread tapping knows
what backing out a solid tap each time

means. It usually means low produc-

tion, poor threads, and worn out taps.

The mechanism of the Geometric
Taps takes care of adjustment to cor-

rect diameter each time a thread is

tapped, it collapses the chasers auto-

matically, leaving a thread clean cut

and perfect.

The chasers are readily reground, and
when finally used up, are renewed at

comparatively small cost, leaving the

tap as efficient as when new.

The manufacturers of the Geometric

line of Collapsing Taps and Self-

opening Die Heads are jusdy proud

of the distinction which is theirs:

—

The Originators

and the

Largest and Best Known
Manufacturers)

of

Automatic Threading Tools

For cutting all classes of screw threads, in-

ternal and external, ofany diameter and form.

The Geometric Tool Company
New Haven, Conn., U.S.A.

CANADIAN AGENTS:
Williiimg & Wilson, Ltd., Montreal: The A. R Williams ^•^^'^"^
Co., Ltd., Toronto, Winnipeg and St. John, N B. :

Canadian Fair-

bantis-Morse Co., Ltd., Manitoba, Saakatchewan. Alberta.

// interested tear out this page and place with letters to be answered.
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SELECTED MARKET QUOTATIONS

Being a record of prices current on raw and finished material entering
into the manufacture of mechanical and general engineering products.

PIG IRON
Grey forge, Pittsburgh $42 40
Lake Superior, charcoal, Chicago. 57 00
Standard low phos., Philadelphia. 50 00
Bessemer, Pittsburgh 43 00
Basic, Valley furnace 42 90
Toronto price:

—

Silicon, 2.25% to 2.75% .... 52 00
No. 2 Foundry, 1.75 to 2.25% 50 00

mON AND STEEL
fer lb. to Large Buyers Cents

Iron bars, base, Toronto $ 5 50
Steel bars, base, Toronto 5 50
Iron bars, base, Montreal 5 50
Steel bars, base, Montreal 5 50

00

00
00
75

Reinforcing bars, base 5

Steel hoops '.

.

'. 7

Norway iron 11

Tire steel 5

Spring steel 10 00
Band steel. No. 10 gauge and 3-16

in. base 6 00
Chequered floor plate, 3-16 in 8 40
Chequered floor plate, % in 8 00
Bessemer rails, heavy, at mill.. .

.

Steel bars, Pittsburgh 3 00-4
Tank plates, Pittsburgh 4
Structural shapes, Pittsburgh .... 3
Steel hoops, Pittsburgh 3 50-3 75

F.O.B., Toronto Warehouse
Small shapes 4

P.O.B. Chicago Warehouse
Steel bars 3
Structural shapes 3

Plates 3 67 to 5

Small shapes under 3" 3

00
00
00

C.L.

25

62
72
50
62

L.C.L.

FREIGHT RATES
Per 100 Pounds.

Pittsburgh to Following Points

Montreal 33 45
St. John, N.B 41% 55
Halifax 49 64%
Toronto 27 39
Guelph 27 39
London 27 39
Windsor 27 39
Winnipeg 89% 135

METALS

Lake copper $25 00
Electro copper 24 50
Castings, copper £4 00
Tin 66 00
Spelter 12 00
Lead 11 50
Antimony 14 50
Aluminum 34 00

Prices per 100 lbs.

GroM.
Montreal Toronto

$24 00
24 00
24 00
65 00
12 00
11 00
.14 00
36 00

PLATES
Plates, 3-16 in $ 7 25 $ 7 25

6 50 6 50

PIPE—WROUGHT
Price Ltet No. 44—Aprfl, 1920.

STANDABD BUTTWELD S/C
Steel

Black Galv.
% is ti 60

% to B 18
% in •. 8 18

14 in 6 84
% in 8 46

1 In 12 60

( 8 60
7 26
7 26
8 42

10 68
lo 64

Gen. Wrot. Iron

Black Galv.

$ 6 43
6 43
7 27
9 03
13 35

$ 7 66
7 66
8 84

11 16
16 49

1% in 16 91 21 16 18 06
1% in 20 21 25 30 21 59
2 in 27 20 34 04 29 05
2H in 43 00 63 82
3 in 56 23 70 38
3% in 71 30 88 32
4 in 84 48 104 64

STANDARD LAPWBLD S/C

22 31
26 63
35 89

Steel

Black G Iv.

2 in $30 90 $37 74
2Vi in 45 34 56 16
3 in 69 29 73 44
3% in 73 14 90 16
4 in 8« 66 106 82
4% in 98 1 23
6 in 1 15 1 44
6% in 1 49 1 86
7 in 1 94 2 43
8-L in 2 04 2 65
8 in 2 35 2 94
9 in 2 81 3 62
10-L in 2 61 3 26
10 in 3 36 4 20

Gen. Wrot. Iron

Black Galv.

$34 60
61 19
66 94
82 34
97 56
1 24
1 44
1 87
2 42
2 54
2 92
3 50
3 25
4 18

$41 44
62 01
81 09
99 36
117 72

1 49
1 73
2 25
2 90
3 05
3 51
4 21
3 90
6 03

Prices—Ontario, Quebec And Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger, 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%.

Do., 4% -in. and largei*, 10%.
OLD MATERIAL

Dealers' Average Buying Prices.

Per liOO Pound*.

^ Montreal Toronto

Copper, light $15 00

Copper, crucible 18 00

Copper, heavy 18 00

Copper wire 18 00

No. 1 machine composi-

tion 16 00

New brass cuttings . . .

.

Red brass cuttings

Yellow brass turnings .

,

Light brass
Medium brass
Scrap zinc ,

Heavy lead
Tea lead
Aluminum

Heavy melting steel . .

.

Boiler plate
Axles (wrought iron) .

.

Rails (scrap)
Malleable scrap
No. 1 machine east iron,

Pipe, wrought
Car wheel
Steel axles
Mach. shop turnings . .

.

Stove plate
Cast boring

11 00

14 00

8 50
7 00
8 00
6 50
7 50
4 50

19 00
Per Ton

18 00
15 50
22 00
18 00
25 00
32 00
12 00
26 00
.22 00
11 00
26 50
12 00

$14 00

18 00

18 00

18 00

17 00

11 75

15 75

9 50
00
75
00
75
00

20 00
Gross

18 00
15 00
20 00
18 00
25 00
33 00
12 00
26 00
20 00
11 00
25 00
12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %-in. and less .... 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less.... 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

Machine screws, o. and fiL hd., stesl
Machine screws, fl. and rd. bd.,

brass
Machine screws, o. and fiL hd.,

brass
Nuts, square, blank add
Nuts, square, tapped add
Nuts, hex., blank add
Nuts, hex., tapped add
Copper rivets and burrs, list less
Burrs only, list plus
Iron rivets and burrs 40
Boiler rivets, base %" and larger
Structural rivets, as above
Wood screws,- 0. & R., bright ....
Wood screws, flat, bright
Wood screws, flat, brass
Wood screws, O. & R., brass .

.

Wood screws, flat, bronze
Wood screws, O. & R., bronze . .

.

10

net

net
$2
2 2
2 2
2 5

15
25
and
$8 3

8 4

75
771.

55
551

50
47^

30
20

10

Net

MILLED PRODUCTS
(Prices on unbroken packages)

Per C«m
Set screws 25 and 5
Sq. and hex. hd. cap screws 22^
Rd. and fil. hd. cap screws. . . plus 17^
Flat but. hd. cap screws . . . plus
Fin. and semi-fin. nuts up to 1-in..

Fin. and Semi-fin. nuts, over 1 in.,

up to 1% -in

Fin. and Semi-fin. nuts over 1%
in., up to 2-in

Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.

Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, 30
Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in., .add $1
Cold pressed nuts over 1% in.. add 2

BILLETS
Per £T088 u

Bessemer billets $60
Open-hearth billets 60
O.H. sheet bars 76
Forging billets 56 00-75
Wire rods 52 00-70

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $5 7

Cut nails 5 8

Miscellaneous wire nails 60^
Spikes, % in. and larger $7 5

Spikes, Vi and 5-16 in 8

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb 10^
Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope 35^
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up ; . .

.

88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net
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Canada's

Leading Tool

House

Johansson
Adjustable Limit

Snap Gages
Reduce Operating Expenses

Introduce the Limit System into your

shop with a set of Johansson Limit Snap
Gages. They are the accepted method
of producing interchangeable work on a

commercial basis. They incorporate in

their design and construction every fea-

ture that sound engineering and mechan-
ical sense dictate.

In these days when production costs are

extremely high, every minute wasted by

a mechanic, and every piece of work
spoiled through inaccurate gaging eats

up the profit. The fact that they elimin-

ate both these wastes and that they get

equal results even in the hands of un-

skilled operators accounts for their un-

usual success and hearty endorsation

wherever introduced.

The Johansson book tells all about them.

Write for your copy to-day.

Quality

Tools for All

Purposes

Wahlstrom
Automatic Tapping

Attachment

A Cure for Tap Breakage

If the lands are freed from chips the tap

won't jam in the hole. Consequently

there will be no tap breakage. With the

Wahlstrom tapping attachment the chips

are freed by the oscillating motion which

is a close reproduction of the simple to-

and-fro motion of hand tapping. This

reduces the tap breakage to a minimum.

The oscillating motion is changeable to a

continuous revolution for tapping in soft

materials. The spindle reverses when
the tap is raised.

The Wahlstrom has nothing to get out of

order and it fits any drill press. Made in

two sizes: No. 1 takes taps of all sizes

from 5-40 to 1/2 inch standard. No. 2

takes taps from 14 inch. Sent on 10 days

trial.

AIKENHEAD HARDWARE LIMITED
17, 19, 21 TEMPERANCE STREET, TORONTO

// intere»Ui tear mU this page and place with letter, to be answered.
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MISCELLANEOUS

Solder, strictly $ 40

Solder, guaranteed 43

Babbitt metals 18 to. 70

Soldering coppe«, lb 62

Lead wool, per lb 16

Putty, 100-lb. drums 8 30

White lead, pure, cwt 20 00

Red dry lead, 100-lb. kegs, per
cwt. 16 50

Glue, English 40
Tarred slater's paper, roll 1 30
Gasoline, per gal., bulk 35
Benzine, per gal., bulk 35
Pure turp., single bbls., gal 3 60

Linseed oil, raw, single bbls .... 3 00

Linseed oil, boiled, single bbls . . 3 03

Sandpaper, B. & A List plus 43

Emery cloth List plus 37%
Sal Soda 03%
Sulphur, rolls 05
Sulphur, commercial 04%
Rosin, "D," per lb 14

Bora7 crystal, and granular 14
Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS
S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20
Standard drills, all sizes 32%
S-fluted drills, plus 10

Jobbers' and letter sizes 32i%

Bit stock 40

Ratchet drills 15

S.S. drilU for wood 40

Wood boring brace drills 25
Electricians' bits 30

Sockets w»

Sleeves 50

Taper pin reamers 25 oflf

Drills and countersinks net
Bridge reamers 60
Centre reamers 10

Chucking reamers net
Hand reamers 10

High speed drills, list plus 20 to 40
Can. high speed cutters, net to plus 10

American pins 40

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base
Hexagons and flats $7.75 base

IRON PIPE FITTINGS

Black Galv.
Class A 60 75
Class B 27 37
Class C 18 27

Cast iron fittings, 5%; malleable bush-
ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% oflf list.

SHEETS
Hontreal Toronto

Sheets, black. No. 28. . . .$ 8 50 $ 9 50
Sheets, Blue ann., No. 10 8 50 9 00
Canada plates, dull, 52

sheets 8 50 10 00

Can. plates, all bright. . 8 60 9 00

Apollo brand, 10% oz.

' galvanized
Queen's Head, 28 B.W.G. 11 00
Fleur-de-Lis, 28 B.W.G. 10 50
Gorbal's Bert, No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50
Premier, 10%-oz 11 50 10 90
Zinc sheets 16 50 20 00

PROOF COIL CHAIN
(WaniMoae Prie*)

B
%. in., $13.00; 5-16, $11.00; % in.,

CANADIAN MACHINERY

$10.00; 7-16 in., $9.80; % in., $9.75; %
in., $9.20; % in., $9.30; % in., $9.50; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN BJB.

% in., $16.75; 3-16 in., $15.40; y^ in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; % in., $9.50;

% in., $9.30.

Prices per 100 lb*.

FILES AND RASPS
Per Cent.

Globe 50

Vulcan 60

P.H. and Imperial 60

Nicholson 32%
Black Diamond 27%
J. Barton Smith, Eagle 60

McClelland, Globe 50

Delta Files 20

Disston 40

Whitman & Barnes 50

Great Western-American 50

Kearney & Foot, Arcade 50

BOILER TUBES.
Siie. Seamleei L«i>welded

1 in $27 00 $

1% in 29 50
114 in 31 50 29 50

1% in 31 50 30 00

2 in 35 00 30 00

2% in 35 00 29 00

2% in 42 00 37 00

3 in 50 00 48 00

31^ in 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82
Cylinder oil, Acme 70

Standard cutting compound, per Ib.O 06

Lard oil, per gal $2 60

Union thread cutting oil, antiseptic 88

Acme cutting oil, antiseptic 37i%

Imperial quenching oil 39%
Petroleum fuel oil, bbls., net 13 1/2

BELTING—No 1 OAK TANNED
Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing. No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 50 ft 2 00

Admiral Steel Tape, 50 ft. ....

.

2 75

Admiral Steel Tape, 100 ft . 4 45

Major Jun. Steel Tape, 50 ft 3 50

Rival Steel Tape, 50 ft 2 75

Rival Steel Tape, 100 ft 4 45

Reliable Jun. Steel Tape, 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06

Emery glue 30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver . . .
._

60
Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 indaaiTe 08H
Grits, 80 and finer 6

BRASS—WarehooM Priee

Bras* roda, bas« % in. to ) ia. rod S4

Volume XXIII.

Brass sheets, 24 gauge and heavier,

base ..$0 4«

Brass tubing, seamless • *•

Copper tubing, seamless 4t

WASTE
XXX Extra.. 24 Atlas 20

Peerless 22% X Empire 19%
Grand 22% Ideal 19

Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13

Standard 15 Keen 11

No. 1 15

Wool Packing
Arrow 35 Anvil 22

Axle 28 Anchor 17

Washed Wipers
Select White. 20 Dark colored. 09

Mixed colored. 10

This list subject to trade discount for

quantity.

RUBBER BELTING
Standard... 10% Best grades .. . 15%

ANODES
Nickel 68 to .«
Copper 38 to .46

Tin 70 to .70

Zinc 18 to .18

Prices per lb.

COPPER PRODUCTS
Montreal l^reMc

Bars, % to 2 in $42 60 $43 00

Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 80

Copper sheet, tinned, 14x60,

14 oz 48 00 48 00

Copper sheet, planished, 16

oz. base 46 OO 46 00

Braziers', in sheets, 6x4
base 45 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50

Sheets, 3% lbs. sq. ft. . . . 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS

Acid, boracic $

Acid, hydrochloric

Acid, nitric

Acid, sulphuric
Ammonia, aqua
Ammonium, carbonate
Ammonium, chloride

Ammonium hydrosulphuret . . .

Ammonium sulphate
Arsenic, white
Capper, carbonate, annhy
Copper, sulphate

Cobalt, sulphate
Iron perchloride

Lead acetate
Nickel ammonium sulphate . .

.

Nickel carbonate
Nickel sulphate

Potassium sulphide (substitute)

Silver chloride (per oz.)

Silver nitrate (per oz.)

Sodium bisulphate

Sodium carbonate crystals

Sodium cyanidie, 127-130%
Sodium hyposulphite per lOO lbs

Sodium phosphate
Tin chloride

Zinc chloride, C.P
Xinc sulphate
Prices per lb. unless otherwise

.23

.03%

.10

.03%

.15

.20

.22

.76

.30

.14

.41

.16

.20

.62

.30

.08

Xt
.19

.42

1.25

1.20
.11M
.38

8.00

.18

1.00

JO
.06

stot«4
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PRODUCTS
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EVERV DESCRIPTION

THE
STEEL COMPANY

orCANADA
LIMITED

HAMILTON MONTREAL
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FOREMAN IN THE PLANT IS THE
KEYMAN IN ACCIDENT PREVENTION

R. M. Little, of the National Safety

Council, gave several addresses , last

week to various sections of the Steel Co.

of Canada staff at Hamilton, He went
fully into the history of the movement,
and gave many facts and figures.

The safety measures, he declared, must
be looked at from a human point of view,

in order that the men might be preserv-

ed in good health and free from injury

and impairment, to their wives and chil-

dren. The worker, unless he was pro-

tected, was subjected to all kinds of

dangers, due to the amount of machinery
used in the modern plants now, and
many of which dangers he did not

formerly have to contend with. At this

point the speaker gave a number of ac-

tual figures of accidents in plants in

the States .ind these were very interest-

ing. He said that 2,000,000 lost time

accidents had been reported during one

year, of which 75,000 would be off work
for two weeks or more, and 22,500 would
never return to their jobs, while from
15,000 to 18,000 suffered impairment for

life, thus reducing their economic effi-

ciency 50 per cent. This was the human
toll taken by accidents. A tremendous
need for the safety movement had

spiung from these incredible losses, and
it was necessary to form practical meth-
ods of combatting the menace.
"Everyone should be interested in the

safety movement," he said. "It is a
mutual benefit movement. It bears close

semblance to a crusade." It object was
definite improvement, and in the States
alone some $77,000,000 had been expend-
ed in various ways by the National
Council which had been the means of

saving 25,863 men from injury and
death. He then told of the safety sys-

tem as ic has been adopted by plants \n

the States, and laid particular emphasis
upon the remarkable decrease in acci-

dents followng their adoption. Mr.
Little advocated the adoption of a super-

STEEL CORPORATION
$71,000,000 IN ITS

Some idea of the extent to which wel-

fare work has been carried on by the

U. S. Steel Corporation, and the wide
;-cope covered, can be gathered from the

following resume, given by the director

of that depa}'tment.

HE S GOTTA COME DOWN
—Talburt in the Toledo "News-Bee."

visor, the distribution of safety litera-

ture, the spreading of careful instruc-

tion and the holding of safety meetings.
He emphasized the value of team play
and co-operation, and spoke of the suc-

cess of the movement in Akron, Ohio.

"These accidents can and will be pre-

vented, and I feel confident that ttiis

plant will make a reduction of from 30
to 35 per cent, in the number of its acci-

dents in the next year. The movement
will bring further harmony in the

plant."

He stated that the foreman in a plant
is the keyman and that it is his duty
to take a personal interest in each em-
ployee, and his concluding statement was
to the effect that the time has come for

us to recognize the value of safety, es-

pecially following the great loss of life

in the war.

HAS SPENT OVER
WELFARE ACTIVITIES

Sanitation, includmg the furnishing;

of pure drinking water, the expenditure
for this work last year amounting to

over $3,000,000'

Plant restaurants, where wholesome
food is provided at moderate cost and
other benefits are enjoyed.

Clubs, including dormitories, reading
room and library, gymnasium and swim-
ming pool, baths, auditorium and dance
hall, billiard and pool rooms, bowling
alleys, basket ball, halls with motion
pictuvos, lectures, concerts, smokers,
etc. Good Fsllowship clubs organized by
employees help members who are in

need.

Gardens where flowers are cultivated

and vegetables are raised.

Visiting nurses who tend the sick, give

instructions in personal and domestic
hygiene and domestic science, help

families to deal with financial, physical

and marital and other domestic troubles,

and conduct day nurseries.

Practical housekeeping centres where
there are classes for children in sewing,
cot king and housekeeping, meetings for

the instruction of women, clubs for small
giils and boys, and clubs or associations

for women employees.

Playgrounds, which are enjoyed by
thousands 01 little folks.

Picnics, which are attended by very-

large numbers, one at Duquesne, Pa., by
20,000 people.

Musical organizations, including the

famous Liberty Cliorus, composed of

employees from two plants of one of
the Western subsidiary companies. This
choius appeared many times for war ac-

tivities, and made a special trip at its

cwr. expense to New York to sing at

meetings at the Carnegie Music Hall, on
the steps of the Sub-Treasury Building,

and other places.

Dental clinics, where the teeth of

children ave properly treated and the

tooth-bru«h drill is made the opening

exercise every day in school. Service is



June 17, 1920 CANADIAN MACHINERY

High Power Milling Machines
In Stock for Immediate Shipment

No. 3 Universal Milling MachineJ

U.S. and ForeignTatents

We have a number of Ryerson-Conrad-
son High Power Milling Machines (both

plain and universal) in stock at our
Chicago Plant, ready for immediate
shipment.

In designing the Ryerson-Conradson
Millers our main object was to provide

a tool with great power, rigidity, con-

venience of operation and adapted to

light and heavy manufacturing and job-

bing work.

Twelve spindle speeds, ranging from
17 to 290 R. P. M. in practically

geometrical progression and sixteen feed

changes ranging from .6 to 22.3 in. per

minute can be obtained.

Write for Bulletin No. 5015

ESTABLISHED ^?A2 INCORPORATED 1888

Joseph T. Ryerson & Son
CHICAGO, ILL., U.S.A.

Canadian Ifepre.en *«««.. MACHINERY
-rtOZ-kM-rrk

GARLOCK-WALKER MACHINERY CO., 32-34 Front Street, TORONTO
MONTREAL WINNIPEG

// interested tear out this page and place with letters to be amwered.
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also providsQ- for adult employees at re-

duced costs.

The stock subscription plan which last

year resulted in 66.311 employees sub-
scribing for stock in the corporation.

Pensions, which are granted to retiring

einployeos.

Since the inception of this work the

following amounts have been spent on
it:

. •;''• Totale
Welfare ;

'. $11,7S1,428.02
Sanitation 11, 732.666. 2U
Accident prevention 6,530.706 . 43

Relief for injured men and the familiee of men kfliled '. :i2,6£i2,237.68

The employees* stock subscription plan (approximate) 9,160,O0<l,0O

For pension fund payments in excess of income provided by permanent fund 1,824,692.56
Note—Total pension payment to employees for additional benefit payments and i 4,819,357.63

administration cost ) 294,212.57
For She creation of a permanent fund 8,000,000 .

00

ToUl $71,651,731
.
89

PLANNING FOR NEW
FREIGHT SERVICE

Canadian Government Railways Have
Several Schemes Under Way to

Extend Trade

The Canadian Government Mercantile
Marine has a further extensive pror
gramme of expansion under way, though
delivery of ships now on the stocks on
time will decide the rapidity with which
it can be put into effect.

The first new services will be to the
Orient from both Atlantic and Pacific
ports, and R. C. Vaughan, assistant to
President D. B. Hanna, stated that the
Atlantic service had practically been de-
cided upon. It will be inaugurated next
August with the sailing of a steamship
from Montreal to India, via the Suez
canal, calling in all probability at
Karachi, Bombay and Columbia. If a
sufficiency of freight offers, it is prob-
•^ble that a regular service will be main-
tained from Montreal in summer and a
maritime port in winter.
A number of new services are under

consideration, Mr. Vaughan states. Data
are being compiled at the present time
and much depends on the prompt delivery
of new bottoms, for C. G. M. plans have
been more or less interfered with by
delay in delivery of new ships, due large-
ly to labor troubles in the shipyards.
The second new service will also be

to the Orient and will run from Van-
couver, calling probably at one or two
Chinese oorts, then on to Singapore,
Straits Settlements, then to Calcutta.
Rangoon may also be a port of call. Still

other ser\'ices are co«templated. but no
definite decision has been reached.

NEW EQUIPMENT
ORDERED FOR 1920

National Railways Have Placed Orders
For .Additions to Their Present

Ontfit

The Canadian National Railways have
ordered their new equipment for the
year 1920. The new contracts call for
117 locomotives of various types, freight
cars, refrigerators, cabooses and bal-
last cars to the number of 5,556; passen-
ger coaches, sleepers, diners and bag-
gage cars. 100. During the past year

985 passenger cars of all types were
delivered, including colonist and bag-

gage cars; 2,200 freight cars, including

750 steel-frame box cars, and 82 pas-

senger cars with diners and observation

cars. Of the 1919 contracts there re-

miAn to be delivered 13 observation buf-

fet compartment sleepers and 13 first-

class coaches of steel construction.

DON'T GET CAUGHT
NAPPING OFF BASE

What Hamilton Man Thinks of

Present Situation in Sheets

and Plates

the

In the memory of some of the oldest

merchants, iron and steel shteets and
plates were never so scarce or deliveries

more uncertain for such a period of time

as ?.t present.

A. T. Enlow, president of the Domin-
ion Sheet Metal Corporation, Ltd., Ham-
ilton, Ont., in discussing the sheet and
plate situation, stated:

—

The whole world is short of sheets, but
particularly are .stocks in Canada de-

pleted now. The automobile interests

have had their fill while others waited,

and now a better .supply may reason-

ably be expected to flow again in accus-

tomed channels, but at what price is a

matter of conjecture.

It is, perhaps, a somewhat trite state-

ment to make, but nevertheless true, that

one cannot with any accuracy foretell

coming tendencies in the steel world, and
particularly as to black and galvanized

sheets.

The market will undoubtedly be most
largely influenced and governed by
events occurring in the United States,

and if there was any considerable pro-

duction for a decent period I am quite

confident that United States sheet prices

would recede.

The question remains—Will produc-

tion resume in large volume, or will

strikes, embargoes, laziness, politics, and
innate "cussedness" continue to hamper
and reduce it?

I am still of the opinion that at pres-

ent "topnotch" prises one should buy
only for immediate and reasonably sure

resale and let the future take care of

stock at prices which will certainly be

much less than at present.

It is not wise, however, to miss a sale

and a profit, however high the price may
be, and people must have a certain

amount of steel sheets to enable them to

"carry-on." Play the game, but don't get

"caught napping" oflf the base.

TRADE GOSSIP
Given Increase. — Official announce-

ment has been made to the effect that

all the employees of the Canadian Loco-
motive Works at Kingston, commencing
June 15th, receive an increase of fifteen

per cent, in wages. About ten days ago
there was a report that the company had
decided to increase the wages 10 per
cent., in fact some of the unions had
accepted the proposed increase and had
signed up for a period of one year. It

IS stated that the increase was not ac-

ceptable to all the unions as some had
asked for an increase of 25 per cent?

The 15 per cent, has been accepted.

Building Additions.— Three big con-

tracts, totalling probably half a million

dollars, are said to have been awarded
by Canadian National Railway directors

at a meeting in the central olBces, To-
ronto St., Toronto. One of the largest

pieces of Canadian National Railway
work pending, the Prince Albert north
e-\l6nsion, was not dealt with, r-o tenders
having been received. The three awards
are: Acadian Valley extension, to John
Timothy, at a unit price; Turtleford ex-

tension, to J. W. Miller, Western Con-
struction Co.; McGiveny Junction, N.B.,

revision contract, to H. R. Stewart. In

each instance the contract was av/arded

to the lowest tenderer. Each of the

construction works involves an expendi-
ture of over $100,000.

TENDERS
The N'a\al Ser"ica, at Ottawa, is re-

ceiving tenders up to August 2 for the

following shSps: 'Niobe, steel cruiser,

armored; Rainbow, steel cruiser, which
could be used as a 'cargo vessel with
slight alterations; The Grilse, oil burn-
ing steel pleasure yacht; Canada, steel,

built in li'04. The Rainbow is lying at

Esquinialt, B. C, and the others at Hali-

fax.

Big Order Received.—The rolling of a
7.500-ton rail order was started at the

rail mill of the steel company at Syd-
ney. This order has been received from
the Canadian National Railways, and will

keep the rail mill running for a period

of six weeks. A conference was held be-

tween representatives of the striking

machinists, 115 of whom have been out

now for two months, but nothing defi-

nite was arrivt'd at. The company offer-

ed a compromise wage advance, but re-

fused to grant them a nine-hour day.

Incorporation has been granted to

Dominion Motor Car Co., Winnipeg, for

making, buying, selling, etc., motors,

bicycles, etc. The capital is $400,000.
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A man is paid back in precisely the same
coin he pays mit. If he plants weeds or
mean impithes, the harvest will be weeds
and mean impulses. If he plants seed of
good deeds he will harvest good deeds.

\^(o^

You can't successfully compete if you
have inferior tools, antiquated machines
or lazy workmen. Get up-to-date every-

iry Your where. Supply each drill operator with
Jobber "Morrow" drills and he'll easily keep up
First his end.

John Morrow Screw& Nut Co, Limited
INGERSOLL, CANADA

WINNIPEG
Confederation Life BIdg.

7 Hop Exchange, Southwark St., London, England

MONTREAL
St. Paul Street

VANCOUVER
1290 Homer St.

// interested, tear out this page and keep with lettert (o be answered.
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THE

"FLU"
Stayed out

of this

PLANT

OMACE IN CANADA)

SANITARY
DRINKING
FOUNTAIN

The only fountain with a bowl that pre-
vents lips touching the bubbler paid its

moderate cost over and over in all those
well ordered plants whose precautionary
measures successfully barred the Spanish
influenza. PURO saves lives, time and
water. Write

Puro Sanitary Drinking
Fountain Co.

147 University Ave. Toronto, Canada

WHEN WRITING TO ADVER-

TISEKS KINDLY MENTION

THIS PAPER

INTERESTING ITEMS TO BE
FOUND IN THIS WEEK'S
ADVERTISING SECTION

Are you getting production pro-
portional to your wage increase?
If not, one answer is to be found
in this issue.

A city that boasts of its indus-
trial advantages.
An important announcement re-

garding a new book which can be
procured free.

A tool manufacturer who claims
he has enjoyed 15 years of satis-
fied users.
A machine that takes the kinks

out of wire.

Something that reduces the cost
of maintenance.
A machine that turns out axle

bands for wheeled floor toys at the
rate of 1,000 per hour.
A goggle that has a non-twist-

ing front.

riow to overcome the summer
slump.
Why a workman is the best judge

of a file.

A device that holds either
straight or taper woik.
When it is not wise to experi-

ment.
A big ^hing to watch in ball-

bearings.
The fact that reamer blades must

be accurate.
A metal that is claimed to be

the master of steel.

Something that's known from
coast to coast.

Incorporations
written a/— or V— as the case may
The Autostrop Safety Razor Co. has

increased its capital from $20,000 to

$125,000.

Incorporation has been granted to

Ccllingwood Shipbuilding Corporation,

with capital stock of $100,000. The chief

place of business is to be at Montreal.
The powers of the company are very
wide and take in a large number of fu-

ture possibilities.

Port Arthur Shipbuilding Co. has been
incorporated, the operations to be car-

r'od on throughout the Dominion of

Canada. Capital stock $100,000. Head
office at Montreal.
The Kemp Metal Auto Wheel Co. has

been granted incorporation to buy, sell,

make, etc., r.uto and metal v/heels in all

their branches, etc. Capital stock, $100,-

OOC, and the head office in Toronto.

The C. P. H. Gas Engine Co. of Can-
i da has been incorporated at Ottawa,
with capital at $100,000, and head of-

fice at Montreal. The company is em-
powered to make, operate, sell, etc.,

meters or engines bearing the trade

mark "C. P. H."
Hiffher Prices for Gas.—The Brantford

city council protested against the in-

creased price of gas from 45 cents to

85 cents per thousand, but on account
of the agreement which the city drafted

in 1904, and which gave the gas com-
pany the right to the increase, the city

will not be able to fight it.

Trade Gossip
Meeting of Nova Scotia.—A meeting

of the shareholders of the Nova Scotia
Steel & Coal Company has been called

for June 25th. The meeting will be held
in New Glasgow, and the chief business
will be the ratification of the merger
with the Dominion Steel and other con-
cerns which will make up the British
Kn-.pire Steel Corporation.

CDminy; From Germany.—According
to an Ottav/u despatch the articles be-
ing inipovtod from Germany into Canada
at the present time are chiefly met.nl,

for use inclusively in mining or metal-
lurgical operations, machinery compo'^ed
wholly or in part of iron or steel, and
iron or stes'l integral parts thereof, mu-
sical instruments and precious stones,

while the importation from Austria is

practically confined to electric insula-

tors. This information was given in

answer to a <iuestion by Fernand IJiniret

(St. James, Montreal), in the House of

Conmions.

New Cockshutt Warehouse. — The
Cockshutt Plow Co., Ltd., who for the

past four years have had their offices

over the C. N. R. Telegraph office in Ed-
monton, are erecting a two-story brick

building with a full concrete basement
on 9909,102 A. on Rice street, opposite

the city market square. The building

will" be fifty feet wide and eighty-five

fet long. The main floor will be used as

a display room, while the second floor

will be used entirely for offices, from
which all of the company's work for

central and northern Alberta will be
directed. Manager Fred Pickles says

that business in the machine line this

year is better than evei-, and that the

prospects for the future are better than

at any time during the five years that

the company have had their offices lo-

cated here. With a display room in the

centre of the city he expects that they

will be able to more efficiently handle

the local trade.

AK.MOR PLATE SCRAP AT S.\NDY
HOOK

The Oxweld Acetylene Company, of

Newark and Chicago, which was recent-

ly awarded the Government contract for

.

cutting 4,000 tons of armor plate scrap

to charging box size at Sandy ilook. now
has a crew of o.xy-acetylent cutter on

the job. The plates, 3 in. thick by about

9 ft by 13 ft., weigh between seven snd

oiffht tons each, and are boinj:^ cut into

sections 13 in. hy 25 in., each weighitfj

around 300 pounds. The weights vary
somewhat owing to the necessity for

cutting through the shell holes, each

plate having been nunctured six times

by heavy artillery shells for which they

were made the targets in the big gun
tests conducted at Sandy Hook during

the war.

This is one of the largest jobs of the

kind that has ever been undertaken and
several weeks will be necessary to com-

plete the work.
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A B C OF WELDING
(Continued from page 577)

ordinarily required. This is because
of the severity of this test—the na-
tural tendency being for the break be-
tween the plates to continue in the same
direction.

The applications of the fillet weld in
its varied forms are unending. When
properly executed it forms a perfect
bond that will endure strain from what-
ever direction it may be applied.
As ordinarily executed penetration

even of the 90 degree angle between the
two sections of metal is seldom secured.
The amount of filler added should be
kept at a minimum, the chief function of
the rod being to protect the vertical piece
of metal A. It is held at all times near
the top of the weld, and tends by its
capillary action to support the melted
metal in the position shown.

The chief difficulty to be eliminated
is the tendency to speed up the weld at
the expense of lack of penetration, and
a certain tendency to form "craters" or
"blow holes" in the weld. When these
are formed they can be eliminated only
by going continually around them with
the flame. Any attempt to melt them out
by holding the flame vnthin the crater
will prove but waste of effort.

In making tests of welds of this char-
acter all efforts shouR be directed to-
ward hammering the vertical plate A
down over and across the weld. It will

be found as soon as the operator is able
to secure proper penetration and form a
line of beads on the reverse side of this

plate that the weld cannot be broken
open by hammering.

CANADIAN MACHINERY

PATENTS
ATTORNEYS

ATENT
Fethentonhaagh A Co.,

The old estaWished firm. Pat-
ents everywhere. He»d office^

Royal Bank Bldg.. Toronto.
Ottawa oflfice, 5 Elgin St
Officea throughout Canada.

Booklet Free.

DROP FORGE DIES
Send us your blueprinta and apeeifications.

Entrust your r€quiremen.ta to experienced

workmen and up-to-date equipment. Have
your dies made in Canada. Firat-clasa

workmanship jpiaranteed.

THE KIMBEK & HILUER MFG. CO..

Thorold Road, St, Catharines, Out-

i'i H
-^

ATEIIVTS
In all coontrias. Ask for our Inveator's AdviMI^

which will be sent free.

MARION & MARION 364 Univeraity Sf
HerchuiU Bank Buildlnc, comer

•iX, CatiMriBe St.. MONTREAL, Phone U». M^
tuA Waablnctsn. D.C. MAJl.

DOMINION
CHUCKS

STEEL OR CAST-IRON BODY
BUILT FOR HEAVY DUTY

^ ^^
cAll Screws Are Reversible

SCREWS are made of the best grade steel. Both ends are broached
and are heat treated after machining. They are reversible, so that

either end may be used, are large enough in diameter to stand the tor-

sional strains applied by operator when setting up his work. They are
made to give the best service—and may be depended upon to stand

up under the hardest usage.

DOMINION STEEL PRODUCTS CO. LIMITED
Engineers • Manufacturers

BRANTFORD, CANADA

iBnaaMnMnHaHnaninHDjiaMninH
a

OVENS
jafpannioc aad VamiAlns Orena heated by
Oaa, EHectricitT, Steam or OoaL Kemcfaen
Sipiionaffo Ventllaton, Bakers' Orena, tnioks.

castera, «^ Writ* for Booklet

Brantford Oven& Rack Co. Ltd
Brantford, Canada

n«nMnBnMnBnBn*n«n«nBnMnB

MACHINE
AND

BENCH VISES
Write for Prices

Superior Machinery Co., London, Canada

j_j j__,

Steel

Tubing
for all purposes

HEAVY DUTY MACHLNK TOOLS
P1aii«ni, Eagkte and Axle Larthes. Slotten,

Baring and Turadne MiUfl, Honxootal Bor-

ing and DrilUng .MaiAinea.

ni^?Bii<i

Electric and
Oxy - Acetylene Welded

Also

Butt Seam Tubing

Hot or cold rolled, in sizes %
to 2 inches outside diameter,
from 16 to 22-gauge.

We furnish any shape —
Bounds, Squares, Hexagons,
Ovals and Special Shapes to

customers' specifications.

Expert advice given on all

Steel Tubing Problems.

233 DufFerin St. TORONTO, ONT

SbipbaildGPS
©.Ipod Q.^

SfeQl Wopks
RTRAMSTINPTED

Eclipse InterchanKeable CountertKir^s,

Core Drills, Connecting Rod CuttfTs
Countersinks. Inverted Counterbtire.s

Spot Facers. Adjustable Lenfrth Holderti

See first issu.e of each month.

Eclipse Counterbore Co., Ltd.

Walkerville, Ont.
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Classified Opportunities
POSITION WANTED

j^ex:hanic and salesman, aged 35.

would take European engvi^ement for year or
tnore. Understand metric system, French, Eng-
lish and Scandinevian. Prefer automotive work.
Box 688. Canadian Machinery. (elm)

HELP WANTED
\YANTED

— man to SET UP AND TAKE
charge of Gleason straight tooth gear cutters.

Must be able to handle men. Salary commensur-
ate with ability and experience. Apply HJmploy-
ment Manager, McKinnon Industries Ltd., St.
Catharines, Ont. (c26m)

T\IE SINKER WANTED—FIRST-CLASS MAN
only. Best working conditions and top wages.

Apply Employment Manager, McKinnon Industries
Limited, St, Catharines. Ont. (c26m)

CALBSMAN FOR MACHINE TOOLS Sup-
plies. Must be a high grade man of engineer-

ing knowledge, and good address ; for such there
are excellent prospects. Address giving full par-
ticuJars in confidence. Jas. Buckley Co., St,

Nicholas BIdg., Montreal. (ctfm)

PLEASE MENTION THIS PAPER

SELECTED LIST

Used Machine Tools for Sale
1—Rockford Horizontal Drilling, Boring

and Tapping Machine—^Belt driven.
1—Beaman & Smith Double Spindle Boring

and Milling Machine.
1—42" Boring Mill.
1—25" Snyder Drill Press—New.
Many other tools at attractive prices.

WANTED
J. & L, Flat Head Geared Turret Lathes.
Write us when in the market to buy or sell

machinery of all kinds.

CHARLES P. ARCHIBALD & CO.
Machinery and Supplies

285 Beaver Hall Hill MONTREAL

FOR SALE
One 10" X 10" centre crank "Gosselin"
3team engine, but slightly used and in first-

class condition.

THE CANADIAN H. W. GOSSARD
CO., LIMITED

DRUMMONDVILLE, P. Q.

MACHINE WORK WANTED
TV/rACHINE WORK WANTED FOR LATHES,

shapers, milling machine and planer, etc.
Hourly or contract basis. Prompt delivery. W. H.
Sumbling Machinery Co., Toronto. (ctfm)

MACHINERY WANTED
CMALL POWER PRESS SUITABLE FOB

trimming light forgings. Apply Wheeler Needle
Works, Paris, Ont. (c3m)

QNE END POLISHING LATHE, 30", WITH ir
^-^ spindle. Apply Box 686, Canadian Machinery.

(c24m)

PATTERNS
'-TORONTO PATTERN WORKS. 65 JARVIS

Street. Toronto. Patterns in wood and metal
for all kinds of machinery. (ctfm)

T3RANTF0RD PATTERN WORKS ARE PRE-
pared to make up patterns of any kind—in-

cluding marine works—to sketches, blue prints or
sample castings. Prompt, efficient service. Bell

'Phone 631 ; Machine 'Phone 733. Brantford Pat-
tern Works, 49 George St., Brantford, Ont. (ctfm)

THE FELLOWS GEAR SHAPER
'a u>ed by the Largest Manufacturers in the Gear Industry.

Catalog and Engineering Literature sent to those interested.

Address :

THE FELLOWS GEAR SHAPER CO.
SPRINGFIELD, VERMONT, U.S.A.

Forrest, Jackson & Forrest
Canadian Representatives

;

SHEFFIELD TWIST DRILL & STEEL COMPANY.
"Dormer" Brand H. S. Twist Drills.

STEEL MILL PACKING COMPANY,
"Safety" Plastic Metallic Packing.

230 CRAIG ST. W. MONTREAL, CANADA

High-Class Used MachineTools
Moderate in price and sold under a liberal guarantee. Machines rebuilt by expert mechanics in our shop. We
may have just what you want. Let us know your requirements.

LATHES
If you require a lathe from 14" to 36" swing get in touch with us
—large stock on hand. Also grinders, millers, drills, turret lathes
and other machines.

SPECIAL
50 K.W. 120-125 Volt D.C. Bullock 300 r.p.m. Engine (12x12)—
Generator set—direct connected and mounted on heavy cast base.
marble switchboard instruments and rheostat complete—A 1 con-
dition.

5-ft, Cincinnati Bickford Universal Radial drUl^a fine machine
at a bargain. Nothing better made.

Full particulars promptly given.

The Blashill Wire Machinery Co., Limited, Montreal
Salesrooms and Offices: 307 St. James St. Machine Shops: 182 Shearer St.

When Writing Advertisers Please Mention

This Paper
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Iio.l. Gziillotine
Frame Bar ^Shear

Motor Driven
10H.P.>lotoE-

Capacity

Flat Bars—rxlVi"

Round Bars—2V2'

Square Bars

—

2y^ ;

Angles—5" X 5 x V2"

12';02

The J0612 Bertram SLSons ucuLimited

MONTREAL
723 Druromond BIdg.

DONDMS
TORONTO

1002 C.P.R. Bldg.

ONTMR/IO.
VANCOUVER

609 Bank of Ottawa Bldg.

WINDSOR
Davis Bi'iHina

CVINV^Dn.
WINNIPEG

1205 McArthur Bldg.

HALIFAX
Rojr BuildingB^ ^^^^^^^^^^^^^J^^T^^PnhliBhe^vwkly at 143-153 University Ave., Toronto. Canada.

Canadian Machinery and Manufacturing News June 24th 192^ VoK^ 23 N^ 26- ^^^^ Entered as aecond-

Subscription price in Canada, $3: United S^tes, $3.oO. Entered as second class m
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:laM matter July 1, 1912, at the Post Office Department at Buffalo, under t
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"Double Mushet"
HIGH SPEED STEEL

FOR HEAVY CUTS
HIGH SPEED RUNNING

LESS GRINDING
LESS LOSS OF TIME

HIGH SPEED TWIST DRILLS
HIGH SPEED BRIDGE REAMERS

Made from

"DOUBLE MUSHET" H. S. STEEL

PROMPT
ATTENTION

&
QUICK

SERVICE

SAM'L OSBORN (CANADA) LIMITED
TORONTO MONTREAL Vancouver

Toronto Branch : 269 Victoria Street

// what you need is not advertised, consult our Buyers' Directory and advertisers listed under proper heading.
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We are Exhibiting a Full Range of

J.(ShS. British Made Small Tools
at the

National Exhibition, Toronto

and shall have inquiries from buyers in your district. Get the

J. & S. range of Small Tools in stock at once and so enable

us to pass inquiries and orders to you for

Centre Drills Cutting-off Tools

Drill CHUCKS Knurling Tools

Scroll CHUCKS Thread-cutting Tools

Drop-forged Tool-Holders SLEEVES
Boring Bars SOCKETS
Mandrels, etc. Machine Vises, etc.

Ask us immediately for samples and literature

^^agj^jMS
LIMlTElk

Canadian Office and Warehouse:

Page Building, Corner King and Jarvis Streets, TORONTO

// intere$ted tear out this page and place with letters to be answered.
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STEEL
^ CORPORATION!

iBfta

LIMITED
SAULT STE. MARIE, ONTARIO

SALES OFFICES :

Montreal : 606 McGill Building
Toronto

: Bank of Hamilton Building

STEEL RAILS
Open Hearth Qual-
ity (all sections
from 12 lbs. to 100
lbs. per vard).
SPLICE BARS.
STEEL TIE
PLATES.
PIG IRON

(Basic, Foundry-
Malleable)

SULPHATE or
AMMONIA.

BLOOMS.
BILLETS.
SLABS.

STRUCTURAL
STEEL

MERCHANT
BARS.

CONCRETE
LEINFORCING

BARS.
IRON, BRASS
AND BRONZE
CASTINGS.

OPEN HEARTH ALLOY STEELS
Chrome-Vanadium, Crome-Nickel, Nickel.

All of these steels we supply in
HOT ROLLED BARsf
We also furnish in

BLOOM, BILLET AND SLAB
FORM.

SULPHURIC ACID NITRE CAKE

"Jji-Ll
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WII T High Speed and
»**-•* Carbon Twist DrUls

Delivered To You On Time

When you want quality High Speed and Carbon Twist Drills.

Reamers and Milling Cutters delivered to you quickly, specify
Wilt! Getting tools to our customers on time proved a fea-
ture of Wilt Service throughout the Great War— quick
deliveries is still a Wilt feature, and it's a feature that will

constantly be maintained in the future. Wilt for quick
deliveries—for quality tools—for long service and economy.

WILT TWIST DRILL COMPANY
OF CANADA, LIMITED

Walkerville

TRADErW I LT) mark

MADE IN CANADA
Ontario

TRADE CV^ I LT) mark

.\ ', \

'"^s^SsfewSi^--

Quality ^ Endurance

If interested tear out this page and place with letters to be answered.
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Class '*RL-3"

Compressors
Class RL-3 Steam Driven Compressors are
built in two sizes for use in the medium sized

plant where the air requirements call for capa-
cities of 732 to 1,160 cubic feet per minute and
it is desired to obtain the constructive advant-
ages and compression economy of the two-
stage duplex type of machine with the high
power efficiency of compounded steam cylinders
and adjustable cut-off valve gear, without
sacrificing simplicity. From the standpoint of
loor space occupied and power required they
will produce a larger volume of air at a lower
cost per cubic foot than any other machine in
their class on the market.

A Few RL-3 Advantages Are :

Noiselessness in operation. Liberal water jacketing.

Easy accessibility of atl parts. Large intercooling surfaces.
Dustproof frames and casinjrs.

Unusually large wearing surfaces.
Superior workmanship.

Automatic lubrication at all speeds.

High efficiency of compression.

Low coet of operation and repairs.

Simplicity and compactness.
Carefully selected and tested materials.
Convertibility to belt drive when desired.

liMM
Sydney [Sherbrooke Toronto Winnipeg Nels^ Vancouver

TURRET-LATHE
TOOLS & HOLDERS

COMPLETEgEQUIPMENT FOR CAPSTAN
LATHES FULLY ILLUSTRATED

IN OUR TOOL LIST E.

J. ACKWORTHIE LTD.
COLESHILL STREET,
BIRMINGHAM

ENGLAND

QUICK
DELIVERIES

High Carbon Steel
Manganese Steel
Chrome Steel
Mild Steel

QUALITY
GUARANTEED

Sizes— 1/^ lb. to 5,000 lbs. each

THE WILLIAM KENNEDY & SONS,
LIMITED

OWEN SOUND, ONTARIO
ESTABLISHED 1860

// what you need is not advertised, consult our Buyers' Directory and advertisers listed under proper heading.
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Bi^^
GEAR

MILLERS

Fully Automatic
Their adaptability is almost un-
limited on small work—such as

cutting spur, bevel, miter, angle
gears, saws, ratchets, sprockets,

cutters, knurls, taps, cylinders,

form cutting, manufacturing,
milling, etc.

A big time saver, as indexing
takes place during return stroke

of cutter— which is , removing
metal 90% of the time.

Write us for Catalog 30-6

Over 500 leading manufacturers now uae the Bilton for high production on accurate work

Bilton Machine Tool Co. "X'eTur Bridgeport, Conn., U.S.A.
Foreign Agents: Alfred Herbert, Ltd. Chas. Churchill & Co., Ltd.

CASTINGS
We shall be glad to supply,

in addition to our General
(Catalogue, literature on
.Steel Castings Lithographed
Galvanizing Ware
Wire ooods Enamelled
Stoves Signs

made by the Acid Electric process

up to fifteen tons. Castings made
by this process are free from blow

holes, easy to machine, and superior

in every way to ordinary Steel

Castings.

Castings supplied for shipbuilding,

cars, locomotives, all classes of

machinery, etc.

for a large variety

of grinding
if your variety of
grinding is large in-

vest in a Manhattan
Universal Grinder. It

is capable of handling
cylindrical or internal
grinding with the ut-
most in speed and ac-
curacy. Y

fm/ed

Head Office, Montreal

Branches: Toronto and
Winnipeg

Steel Foundry Division,

Lachine Canal, Turcot

DWIDSON

Manhattan
Ail-Around

UNIVERSAL
TOOL

GRINDER
Manhattan

Machine & Tool

Works

Grand Rapids,

Mich., U.S.A.

Foreign RepresentstlTe* The Olirer Machinerr Co., Ltd., Man-
chester, Enc. Farmer ft Co., Clerkenwell, Lomioii, E.C.

// tnteretted tear out this page and place with letters to be answered.
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THE JOHNSON FRICTION CLUTCH
Modern Machine Tools

Require Good Clutches
and Johnson Clutches are furnished as regular equipment on
a large majority of the best machine tools made.

Exceptional qualities are required in a friction clutch tc
make it operate with the precision demanded by modern
machine tools, and stand up under the service that the ordin-
ary machine tools must perform.

The clutch that has proved its ability on hundreds of
such installations is capable of good service anywhere.

Here is a common Johnson Clutch ap-
plication—a double clutch mounted between
spur gears for change of speed with single
pulley drive. Where two speeds are needed
on continuous production work, the greater
convenience and superior endurance of
Johnson Clutch control are invaluable.

Write for our Yellow catalog and Book-
let, "Clutches As Applied To Machine
Building."

DOUBLE CLUTCH EXTERIOR

CANADIAN AGENTS:
WILLIAMS & WILSON, 84 Inspector St., Montreal

CANADIAN FAIRBANKS-MORSE CO., LIMITED, Montreal, Toronto, Winnipeg

THE CARIYLE JOHNSON WAGHINE CO. ranches t£r:c6nn,

SIMONDS HACK SAWS

NON-BREAKING
BLADES

CUT CUTTING COST

For Machine or Hand Use
Any Size or Length

Simonds Canada Saw Co.
LIMITED

MONTREAL
St. John VancauTcr

ELECTRIC AND OXY-ACETYLENE WELDED
ALSO

STEAM TUBINGSTEEL TUBING butt
Prompt 8ervrc« in supplying Steel Tubing for all purposes. Oxy-Acetylene Tubing is recommended for bend-
ing purposes. Electric for straight tubing or slight bends. Also fully equipped for Butt Seam Tubing. Tub-
ing made hot or cold^rolled finish. Our plant is fully equipped for slitting all gauges of stock from sheets
or coils. Enqairics solicited.

233 Dufferin Street, TORONTO, Canada

THE

We are prepar**d to

give expert ad\ ice on

the selection of tubing

for various purposes.

This service costs you

nothing and may save

you a lot of expense.

// what you need is not advertised^ consult our Buyers* Directory and write advertisers listed under proper heading.
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MANCANEit-STECi-

Na )3 PKOCS

»5 tAs. a R R.STANQMO -

TRACKWORK
FOR STEAM AND ELECTRIC RAILWAYS

Manufacturers of Balkwill Articulated Manganese Steel Crossings

/^omplete layouts of built-up,

rail-bound hard-centre or

solid manganese steel construc-

tion.

TRACKWORK
ACCESSORIES

Trdnsportdtion BuMdir^. Montiedl

Do Your Furnaces Waste Oil ?

OILGAS Industrial Furnaces
Will save 50% of th« fuel used by ordinary furnaces of the same capacity.

Continuous forge furnaces, and furnaces for heating, melting, reheating, heat treating, annealing, hardening, sher-

ardizing, and welding— Any industrial process requiring heat.

The only distinct advance in furnace practice since Siemens' time.

Are you interested in a description of these furnaces? Bulletin 54 is yours for the asking.

General Combustion Company of Canada, Limited

619-623 New Birks Bldg., Montreal

Make Your Shop Modern
Well designed and
strongly built cranes
of this type will im-
prove your shop.

They will be a de-
cided saving. Free
moving hand cranes
can be supplied at
low cosit.

Send for specifica-

tions and prices.

JOHN T. HEPBURN LIMITED
Engineers and Iron Founders

18-60 VAN HORNE ST., TORONTO

HEPBURN
CRANES

Machine Tools, Presses, Der-
rick% Steam Pumps, Special

Machinery, Gear Cutting,

Grey Iron Castings, Black-

smith Work.

Hand, over-
head with elec-

tric hoist.

// intereated tear out thi» page and place with letters to be aTUvered.
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Every ordinary requirement of the modern shop is

successfully met in the wide range of style and size

in the Ford-Smith line. We have a great deal of
experience in the construction of special grinding
machinery for unusual work.

Many manufacturing operations show possibilities

of extraordinary economies by the use of grinding
processes. Our wide experience in solving produc-
tion problems is at your service.

Shall we send you the Ford-Smith catalogue? Heavy Typ« Floor Grinders

The Ford-Smith Machine Co., Ltd. "^ZadT
Foreign Selling Agents :^

W. E. Storey, London, England Gollin & Co., Melbourne, Australia

BRITISH AND CAN. HYD. TUBE CO., Johannesburg, S. Af.

McLEOD & CO., Calcutta, India

STEEL /(or

Every Commercial Purpose
We are the only company in Canada producing steel

ingots by the "HARMET" Liquid Process, a process

that makes these ingots vastly superior to the ordi-

nary kind, improving
the physical proper-

ties and 'reducing the

waste of ingot.

We can supply forgings of
allishapes and sizes made
of ordinary or"HAR-
MET" Fluid Compressed
Open-Hearth Steel on the
Shortest Notice.

Steel Ingots

by the

HARMETj
Liquid Process

Nova Scotia

Steel and Coal

Co., Limited
Head Offices:

New Glasgow, N.S.

We>tern Sale* Offices :

Room, 14iWind80r Hotel
MONTREAL

'7 %

i^>¥§S5
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Cast Steel

Spider

for Hydro-
Electric

Development
at Queenston

WEIGHT
35 TONS

Dominion Foundries and Steel, Limited
Hamilton, Canada

Bristol 12-inch Rotary Precision

Surface Grinder
Bnilt for rapid prodoctloii on vriBdinv wvik. %
It handles work either singly or in multiples within the capacity of the ehuek
and not thicker than 6-in.. and srrindi within quarter thousand in. of manu-
facturing accuracy.
And it is built to last.

It is provided nnth exceptionally long bearinsrs throu^rhout, ospecially in tfa«

back column. This prevents the wear, which is very alight, from afTectinj:

the accuracy of the firrinder. The Back Column is made to swivel four de-
crees, which allows concave or convex grinding.
Bristol Rotary Surface Grinders are made in several types and sizes and ar«
regularly equipped with 8-in.. 12-in., and 16-in. magnetic diuoks, either bolt

or motor driven and for dry or wet grinding.

Our Bulletin dcocribes the many good point* folly. Send us yoor name and
address and we'll gladly mail you one.

Grinds within .0004 in. of absolute Accuracy

BiRllfiiiQILPi IMiiDHIlNiEl Ki|]pnp>D

•"•'^^fiiiiiiiilliiillMBll]
fttiMMnM ii ii ii iniiiuii ii niU l iltMH i nH iiii l l ii iiM ii iMinMM t| i iM t ii ) iii iH ii n ii Mi i uMnriniH»iiiniiiiHniiMMiiiiiniiiii)ir»ii^ Tl4

// interested tear out this page and place with letters to be answered.
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A SELF-CONTAINED
HYDRAULIC UNIT

EASTERN UNIVERSAL HYDRAULIC PRESS.
Supplied in 20-35 and 50 ton capacities, full

hydraulic depending on no springs or weight
for return of ram, delivering pressure instantly

at a speed of li/^ in. per second return of ram
3 in. per second.

Length of Ram Travel 6 in.

Depth of Throat 10 in.

Length of Table 8 ft.

Width of Table 10 in.

Table to Ram 10 to 14 in.

EASTERN UNIVERSAL PRESSES are tested
before leaving our plant at 33 1/3% overload.
They are furnished with rolling centres and are
unexcelled for straightening of motor crank-
shafts, heavy wheel shafts, broaching splines in

drive plate, differential gears, and others.

Straightening front axles and spindles.

Write for Mails

EASTERN PRODUCTION COMPANY
137 Laib St., 120 Wisconsin St.,

DETROIT, MICH. MILWAUKEE, WIS.
Canadian Repretentativet

:

F. F. BARBER MACHINERY CO., Limited,
Foy Building, TORONTO

The

NAZEL AIR
HAMMER

NOTED

FOR ITS

BLOW
AND

CONTROL

A self-contained unit, HAMMER AND COMPRESSOR
COMBINED, built in three types, six sizes arranged for
BELT OR DIRECT MOTOR DRIVE, with capacities up
to 7 inches square, for all manner of jobbing, manufac-
turing and certain classes of drop forgings.

Nazel Engineering & Machine Works
Dept. F., Philadelphia, Pa.

ACCURACY
Prompt shipments of

all Standard Sizes in

Cap Screws, V or

U.S.S.

Cap Screws, S.A.E.

Set Screws, V or

U.S.S.

S.F. Hexagon Nuts, V
or U.S.S.

S.A.E. Hexagon Nuts,

Plain.

S.A.E. Hexagon Nuts,

Castellated.

Turned Paper Pins.

Send us your rush
orders.

THE

GALT MACHINE SCREW CO.,
LIMITED

GALT, ONTARIO
Eastvrn R«pr«sentatives t The Canadian B. K. Morton Company

Limited, 49 Common St.- Montreal, Que.

// what you need is not advertised, consvlt our Buyers' Directory and writ* advertisers listed under proper heading.
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WACO
THE HIGH SPEED STEEL

MARSHALL, SON & BUNNEY
39 Richmond Street East TORONTO, ONT.

SOLE CANADIAN AGENTS FOR

WM. ATKINS & CO., LIMITED
SHEFFIELD - - ENGLAND

ALL SIZES
IN STOCK

tlMihltllltlMIIIIIIWIIIIIItllllltHIIIIHHIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllll^

Crucible
AND

Open Hearth Steel

Tool Steel

"ARGO» BRAND
HIGH-SPEED STEEL

The John Illingworth Steel Co.

1856

Frankford,

New York Office

Phila.

217 Broadway

RALPH B. NORTON, AGENT
124 Craig St. W.
Montreal, Canada

Jardine Universal Ratchet

Drai
Time is expensive when a machine
is standins: idle, waiting for

repairs.

On the average repair Job, this marhinw eomplatM
the drilling in leas than the time reqoirvd to Mt aa
ordinary ratchet to begin.

Weight. 40 lbs. Price. $26.50 wK.
Sold b7 all Machinery aod Supply

Houses

A. B. JARDINE & CO., Umited
HESPELER, ONTARIO

'

If interested tear out this page and place with letters to be answered.
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THIS IS ONE OF THE
BEST THINGS WE MAKE.
INCREASED SALES INDI-

CATE OUR PATRONS'
APPRECIATION.

HOYT METAL COMPANY
MONTREAL TORONTO WINNIPEG

IDNEY
Heavy Duty Engine Lathes

Noted for Their Power and Rigidity

One of the outstanding features of the Sidney
is the manner in which it takes deep cuts
through tough metals. Clean cuts without chat-
ter, without pause. The Sidney is so designed
that rigidity is maintained under severe condi-
tions, and, in normal service.

The 25-inch Heavy Duty Quick Change Sidney here
shown is the last word in lathe construction. Every
improvement will be found in this, the latest model
Bed lengths available are: 10, 12, 14, 16, 18 and 20
feet. 27-inch swing design can also be supplied in
these lengths.
The specific details of the Sidney are given in our
new Bulletin. Write for your copy to-day.

The Sidney Tool Co., Sidney, Ohio
H. Petrie, Limited
TORONTO

Canadian Agenta :

Yates Machinery & Supply Co.
MONTREAL, QUEBEC

ARMSTRONG TOOL HOLDERS
Machine shops the
world over, for more
than a quarter of a
century, have recog-
nized Armstrong
Lathe Tools to be by
far the Best in lathe

tool equipment.

Refuse to use imita-
tions. Insist upon
being supplied with
"Armstrong."

THE WORLD'S STANDARD
LATHE AND PLANER TOOLS

ARMSTRONG BROS. TOOL CO.
" Tha Tool Holder Paopic "

306 N. FRANCISCO AVE. CHICAGO, U.S.A.

By using Armstrong
Tool Holders in your
shop you will make
one pound of High
Speed Steel do the
work of ten pounds
in forged tools, save
all forging and 70%
of grinding.

Write for our
catalog



June 24, 1920

Cleveland

I
CANADIAN MACHINERY 15

Pittsburgh
Sales Agent* :

Toronto BuflFalo Detroit

The Safe Chuck

mA Defective chucks cause broken drills

and loss of time and money. The wise

manufacturer uses Jacobs Chucks
exclusively because he is sure of their

reliability.

You can buy Jacobs Chucks from

dealers everywhere.

Dept. CM.

THEJACOBS MFG.CO. HARTFORD, CONNECTICUT. U.S.

A

CUT GEARS
Theoretically

If intereated tear out this page and place with with Utters to be answered.
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STANDARD
v., U.S.S. and S.A.E. Cap Screws

V. and U.S.S. Set Screws

S.A.E. Plain and Castellated Nuts

V. and U.S.S. Semi-finished Nuts

SPECIAL
Screw machine product up to

234 diameter to customers'

specifications.

Owing to the market shortage of raw
material, it is to the customers' advant-
age that they anticipate requirements as
far ahead of use as possible.

THE NATIONAL ACME COMPANY
MONTREAL, P.Q.

De Courcelles G.T.R.R.

// what you need it not advertited, consult our Buyere' Directory and advertiters listed under proper lUzding.
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Two Tables
at a lime on

17

the

^mSSMBii,

Automatic Milling Machine
Keep two tables going at a time. Load up on one while the

cutter IS milling work mounted on the other. With the exception
of 10 .-econdt* for indexing table turret, bringing work into align-
ment with cutter, and advancing table—automatically—to cut-
ting i)()iiit— there's no time used that doesn't go directlv into
cutting.

It's built for cutting
with a capital C. Machine
idleness doasn't exist in

this P. & J.

No lost time returning
table by hand and remov-
ing finished work from
vise or fixture. No dehi;.

brushing chips out of vjse

and iii.-ierting new pieces.

Bulletin 40

)

-Canadian Offices: POTTER & JOHNSTON MACHINE CO.

ROELOFSON MACHINE & TOOL CO., LIMITED
Head Office : 1501 Royal Bank Building, Toronto, Canada
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PEl^ECTION-- PRODUCTION • PERFORMANCE
UPWARDS of 125,000 Little Giants,

now the world's standard air drill,

are giving faithful, economical service.

The present-day perfection of Little

Giant Air Drills is due largely to the

ever-active eflForts of scientific experts.

Both in manufacture and application.

Little Giant quantity is based on quality.

Exacting tests by skilled metallurgists

maintainproperphysicalproperties ofall

metals composingeach LittleGiantpart.

Research engineers are constantly con-

tributing to the further perfection and
utility of Little Giants, as evidenced

by their many exclusive features.

Gauge these qualities by comparative

tests in your own shops. A trial Little

Giant Air Drill can be promptly sup-

plied from large stocks now carried at

the Company Branches listed below.

Sales Representatives

The Holden Company, Limited
354-35*5 St. James Street, Montreal, Canada

Sales and Service Branches: TORONTO, 342 Adelaide Street, West WINNIPEG. 150 Princess Street VANCOUVER, 8t PcfldCf Street

Canadian Factory : Canadian Pneumatic Tool Cotnpany, Montreal
'

p-64-h

BOYER PNEUMATIC HAMMERS •• UTILE GIANT PNEUMATIC AND ELECTRIC TOOLS
CHICAGO PNEUMATIC AIR COMPRESSORS ••VACUUM PUMPS- -PNEUMATIC HOISTS,
GIANT OIL AND GAS ENGINES -^r-s-^>^ n^^x^T^r,,,,,, ^«., rv^,,,^

GIANT
Dependable Power at

.w^-»—rjm»l1»-l

-V( ENGINES
Less Cost Per Hour

If what you need ia not advertised, eonault our Buyers' Directory and advertisers listed under proper heading.
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The Disposal Board
Have

STOCKS
Lying in the United Kingdom and

AVAILABLE FOR EXPORT
of

ENGINEERING STORES

Ferrous and Non-Fer-
rous Metals

Plant and Machinery
Steam Engines and

Boilers

Factory Store

Machine Tools

Railway Material

Contractors* Stores

Electrical Instruments
and Machinery

Medical Stores

Chemicals and
Explosives

Motor Vehicles

Agricultural Machinery
Aircraft

Furniture

Textiles and Clothing

Motor Boats, etc., etc.

Boots and Leather
Equipment, etc

Buyers should instruct their representatives in the
United Kingdom to communicate with D. B8 Cana-
dian Export Department, Ministry of Munitions,
Whitehall Place, London, S.W.

Cable Address:
"DISPEXPORT, MUNORGIZE, LONDON"

If M*r**Ud tear out thU page and place with letters to be answered.
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FOAMITE

Foamite Firefoam

18 effective against every

type of fire of every

origin in every indus-

try. It insulates and
fireproofs all wooden
surfa£es. It prevenis

flames from spreading.

Fire Meets Its Master
Recently, fire broke out in the Hamilton, Canada plant of

the Canadian Shovel & Tool Company, Limited. It

started in a large fuel oil tank.

F. Skelton, Managing Director, writes that the fire burned for

four hours, and that water had no effect whatever on it.

A. B. Ten Eyck. Chief of the Hamilton Fire Department wrote:

"As water would not extinguish the burning oil, the Firemen
devoted their attention to saving the Factory. I called up Mr.

J. Lindsey, of the Canadian Foamite Firefoam, Ltd., and requeetetj

him to bring down some of his Foamite Firefoam."

Mr. Lindsey then went to his place of business, got a supply

of Foamite Firefoam and proceeded to the fire. In less than five

minutes after his arrival the Foamite Firefoam had the fire prac-

tically extinguished."

W. T. James, First Assistant Chief, Hamilton Fire Department,
wrote

:

"It is the greatest thing I ever saw. The fire at the Canadian
Shovel & Tool Company would be burning yet without the use of

Foamite Firefoam."

"THIS MUST STOP"
Tells how to protect

Your Factory from fire.

Above Book Mailed Free.

Write Hamilton Office.

€azLadlaziMami'te^%f@aiii
CALGARY

307-8th Ave. West
MOOSE JAW

23 High St. East

LJIVIITED

Head Office

HAMILTON, CAN.

Branches:

TORONTO
MONTREAL

// what you need is not advertised, consult our Buyers' Directory and write advcriisers listed under proper headfuf.
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Pointers on

Better Gaging

21

Right and Wrong Ways of Holding Snap Gages

CORRECTLY HOLiDING SMALL
GAGE BY FINGER GRIP

It has been suggested that we devote a chapter
of "Pointers on Better Gaging" to the subject of
holding Snap Gages while inspecting—particu-
larly in reference to the insulated grip found on

all Johansson Ad-
justable Limit Snap
Gages. There is

considerably less
trouble experienced
in using the smaller
sizes because their
lighter weight
makes them easier

to handle. It should
be borne in mind,
however, that the
insulated grip is per-
haps of greater im-
portance here, as the

heat of the hand acts more quickly, there being
less metal to be affected. Another important
point in connection with the "finger hold" on
Snap Gages of this type is that it permits them
to be handled more readily. Although no sensi-

tive touch is required with Johansson Gages, the
gaging plugs will pass over the work more easily

and quickly if the Gage is held correctly. The
ease with which the Gage is used decreases the
wear on the gaging plugs and prolongs their

life and thus postponing the time when it be-

comes necessary to relap and reset them. If a
Snap Gage is always held by the finger grip,

its efficiency as an inspec-
tion tool is increased. A
"Go" and "No Go" Snap
Gage is a quick, accurate
tool when correctly handled
no matter how many differ-

ent INSPECTORS are using
it. Carelessness in holding
a gage of this type should at

all times be discouraged.
One of the most efficient

methods of gaging on med-
ium sized work is to have a

TEMPERATURE IS
SURE TO AFFECT
GAGE WHEN HELD

THIS WAY

AWKWARD AND
WRONG METHOD OF

GAOING

stationary rack or fixture for holding the piece
inspected while the Snap Gage is passed over it.

If the gage is then held correctly, the tempera-
ture change becomes a negligible factor and the
INSPECTOR can handle
his gage with much great-
er ease.

The greatest diflSculty

with correct holding has
been with the larger and
heavier "Snaps." Here
the tendency has been to
firmly grasp the gage
either around the middle
or with two hands on the
sides as illustrated. It

takes a comparatively short time for the tempet"-

ature which is thus
created to affect the
accuracy of the gage.
When gaging large work
which is held stationary
in a fixture, suspend the
gage vertically above it

by the finger grip and let

the weight of the gage
gradually carry it down
over the work. If the
gage is to be held at an

angle or "run in" from the side as is frequently
the case when gaging while the work is in the
machine, balance the weight with two fingers

of one hand at the lower
end and swing the gage
with the other, holding it

by the insulated grip as

shown in the bottom illus-

tration.

The pari that Adjustahle

Limit Snap Gages play in the

operation of the Limit System
is described in the Johansson
catalog tvhi.ch will be gladly

sent on request.

INCORRECTLY TRYING
TO USE A LARGE SNAP
GACE WITH ONE HAND

THE RIGHT WAY TO
HOLD A BIG SNAP

GAGE

.^ii. •, - » Johansson _ _ _ , ., ^*
C'E- Johansson -Inc f/^" Pou^hkeepsie- N-Y

// intereeted tear out this page and place with lettem to be answered.
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HENRY & WRIGHT
Drilling Machines

imi
i\ i\ i\ i\ -i-

A tremendous
increase in the
understandinir
of drilling for
manufacturing
alwaysfollows
the use of all

Henry and
Wright
Machines

The Henry & Wright Mfg. Co.
Hartford, Conn.

Canadian FairtnuikB-Morse Co., Montreal, Toronto, Winnipee;
A. R. Williama Machinery Co., Toronto, St Jcfcn, N.B.

:

H. W. Petrie, Ltd., Toronto; Wflliami A Wilaon, Montreal;
Rndei-Belmap Maebinery Co., Montreal; Cansoa Maebinerr
Con)., Gait, Ont. ; Geo. F. Foss Machinery & Supply Co.,

Montreal ; General Supply Co., Montreal.

LANCASHIRE MOTORS
HAVE WORLD WIDE REPUTATION

FOR

"RELIABILITY^'

MOTOR DRIVING MINE HOIST

Specialists in Motor

Manufacture and Application

SESD YOUR ENQUIRIES TO

The Lancashire Dynamo & Motor Co.,

of Canada, Limited
Head Office and Worla

45 NIAGARA ST.
TORONTO

Branch Office

602 NEW BIRKS BLDG.
MONTREAL

Enduring Service, Landis Service, Satisfaction
The rapid and efficient tool wins a quick place for itself,

but unless it survives hard service, it will never retain

it. How Landis tools are built for long service is a

long story, but here are some facts that are bound to

impress

:

JLANPISI

All the main details are of

unusually heavy construc-
tion.

The columns are side-braced

in two directions.

The floor plate and runways
are massive and very stiffly

ribbed.
All bearings are of high
grade bronze.
Gears and shafts are of spe-

cially heat-treated chrome
nickel steel.

The whole story is in

our catalog. You should
read it.

Canadian Agents :

A. R. WilliamsMachinery Co.

Toronto, Winnipeg and
Vancouver

Williams & Wilaon,

Montreal

LANDIS TOOL CO.
WAYNESBORO, PA.

// vhat you need i» not advertUed, eofuult our BuyetB' Directory and advertisers listed under proper heading.
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FOUMDRIB&FORCfNPS Harris Heavy
Pressure

The Babbitt Metal that's at the Front
in Efficiency and Economy

Order a Box from our nearest Factory

Our Guarantee Is Back of Every Pound
of Babbitt Metal We Make

Manufactured by

The Canada Metal Company, Limited

TORONTO - CANADA
HAMILTON WINNIPEG
MONTREAL VANCOUVER

"Star" Lathes—Small Accurate Work
On all small work "Star" Lathes are much more
economical than large heavy lathes. Keep the big
machines on the big jobs. "Star" Lathes are de-
signed particularly to take care of the small jobs.

The extra power, time and floor-space required by
heavy lathes is pure waste. Those large machines
are also expensive. Do not let them suffer wear and

tear from jobs which a "Star" could readily handle.
"Star" Lathes are strong, accurate and speedy.
Thus precision remains unimpaired by long periods
of severe strain.

Send for a copy of the "Star" catalog. It explains

fully the various features of "Star" Lathes.

The Seneca Falls Mfg. Co., Inc., 366 W. Falls St., Seneca Falls, N.^Y.

tiuivl 1-1 // interested tear out this page and place with with letters to be antvered.
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EirriNG
One of These Lines is for You

Scandinavia Belting

The original Solid Woven Belt.

Especially adapted for hot, oily,

dusty drives; also used to advant-

age on your other work.

Saturn Hair Belting

A solid woven belt made of camel
and goat hair. Has the advantage

of a solid woven belt, quite heavily

made and waterproof as well.

Flour Mill

Elevator Webbing
Undressed Belting for Screen

Cleaners
Canton Flannel

Dufour Bolting Cloth

Bolting Cloth Tape.

Lanco Balata Belting

A throughly waterproof belt not
merely waterproofed. As nearly

stretchless as is possible in a good
belt. Splendid for motor drives.

Scandinavia Conveyor Belt

Gives long life for conveying coal,

coke, stone, ore, etc. No plies to

come apart.

Shoe Machinery

Belting

Round Leather Belting

Fab Stay Tape.

Grinder Belts, Special Belts, Tapes
and Narrow Fabrics

EDERAL ENGINEERING CO.. LIMITED
1 72 John St., Toronto

// «,fco{ vou need « not advertUed. consult our Buyer,' Directory and advertUere lUted under proper heading.
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Greater ProductionAWorld Necessiti)

THERE can be no slackening of production of manufactured goods.
World demands are greater now than ever. Working hours are
shorter. Men and machines must produce every minute. A big factor

in continuous production is the quick lacing of power belts. The leading
industrial plants of the world have installed "Clipper" lacing because

CheClippcfBdtCacef
LacGS a Belt inThree Minutes

It is the quickest, simplest and most satisfactory method of belt lacing

ever devised. Old methods took from fifteen minutes to half an hour to

make a crude joint. The "Clipper" joint is smooth, flexible, safe and last-

ing. Any factory workman can use the "Clipper." Its cost is negligible, its

saving beyond estimate. On request the "Clipper" will be sent to manu-
facturers for free trial at our expense.

Most mill supply houses sell Ihe "Clipper."

Dealers not stocking it write for particulars.

" The Connecting Link Between Power and Production
"

Clipp^er 'B^ett Caeer Companu
GRAND RAPIDS. MICHIGAN. U.S.A. "^

^

If interested tear cut this page and place with letters to be answered.
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MEAD-MORRISOh

GRAB
kMMi

BUCKETS
and

Hoisting|Machinery

Manufactured in Canada

TYPE U BUCKET
5^ to 2 Yd. Capacities

This particular bucket is

made for coal handling and

for operation of transporters

or travelling cranes.

Hoisting Engines, Derricks
AGENTS:

Harvard Tnmlillll
Kelly-Powell
Robt. Hamilton

Toroato
Winnipegr
Vancouver

Put your Problem up to us!

CANADIAN MEAD-MORRISON CO
LIMITED

?35 BEAVER HALL HILL
MONTREALWO«KS. WtLLAND ONT.,

If lohat you need is not advertised, consult our Buyers' Directory and .veiiiners Iwied under proper Ktmding.

Volume XXIII.

rSt^
ElMtrie ftumaewi,

a H t • m a t i cally

reK«l»ted,the
meat modern
ni«th«di, and the

iatrad«etiMi of

Uraatam — make

this a iteel of

tmly remarkable

rattinr proper-

ties.

We know "Elee-

tHte" cannot be
bettered — and
stand ready to

prore it to yon.

LATROBE

Hi^K

Speed

Steel

M'lll!l!l!lllllllll!ll

^T"ureii
IRON
CEMENTS

What Other Engineers KNOW About Repair

Work, This Free Book Tells YOU

It is full from cover to cover of practical ideas

developed to meet actual emergencies. There

is no theory in the

Smooth-On Instruction

Book

Its 144 pages of real

facts— facts that— if

you knew the m

—

might save you hours

—or days—and dol-

lars in your next re-

pair job.

Write for it to-day—

It's FREE

Smooth-On Mfg. Co.

Jersey City, N.J., U.S.A.
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MATTHEWS STEEL STAMPS
STAND CLOSE INSPECTION

MAKERS OF
MASKING DEVICES
SINCE nso

II

Under a g'lass

the heavy uni-
form Bevel

—

the neat, ac-
curately form-
ed characters

—

show clearly
why Matthews
Pittsburgh
Bevel Steel
Stamps give
better, clearer
impressions and
longer service.

If you are in-

terested in

"Better Mark-
ing" and "Mark-
ing Economy,''
our new Steel
Die Catalogue
o ff e r s useful
suggestions.

Your copy
awaits (request
by card or let-

ter.

JAS. H. MATTHEWS & CO.
1716 FORBES FIELD, PITTSBURGH, PA, U.S.A.

Springs for

Every Use
We have been
making springs

of all kinds for 70
years. Let us ad-

vise you when in

iifficulty.

THE DUNBAR BROS. CO.
BRISTOL. CONN.

Tell us the
purpose for

which the
spring is in-

tended, and
_xperts will

gladly co-operate to

see that you get the

design best suited to

the purpose.

Dunbar Springs are thoroughly

tested tor accuracy and quality.

Send us specifications, for estimates.

MESTA MACHINE COMPANY
General Office and Works: Pittsburgh, Pa., U.S.A.

GAS AND STEAM ENGINES
for

Blast Furnaces, Rolling Mills

Power Plants

Gear Drives, Rope Drives, Condensers

Air Compressors Vacuum Pumps

ROLLING MILL MACHINERY
Blooming Mills

Slabbing Mills

Structural Mills

Bar Mills

Continuous Mills

Tube MiUs
Plate Mills

Universal Mills

Sheet Mills

Rail Mills

Tin Plate Mills

Doubling Shears
Squaring Shears
Plate Shears
Bloom Shears
Bar Shears
Mill Tables
Manipulators
Hot Saws
Accumulators

Roll Lathes

Chilled, Sand, Steel and Special Rolls

Rolling Mill Pinions and Gear Drives

SPECIAL MACHINERY
Steam Hydraulic Forging Presses

Steam Hydraulic Shears

Pickling Machines Metal Mixers

Iron and Steel Cut Gears

Iron and Steel Machine Molded Gears

FORCINGS

Large Engine Shafts—Piston Rods

Ship Shafts General Forgings

CASTINGS
Carbon Steel—Alloy Steel—Bronze

Air Furnace Iron Castings

Carbon and Alloy Steel Forging Ingots

Write for Bulletin*

MESTA MACHINE CO.
Pittsburgh, Pa. U. S. A.

// interested tea^ out thU page and ptece v,ith Utters to be answered.
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This is an advertisement in the Craton & Knight campaign on Standardized

Leather Belting. It appears in the Saturday Evening Post, June 19, 1920.

What to expect

from a leading industry
The day is past when the only duty of

manufacturing leadership is simply to

supply goods of a high quality.

Leadership now carries the responsibil-

ity of a service which assures to the cus-

tomer the best obtainable results from his

purchase.

Because it is as important for . the belt

user to buy belts built specifically for his

various power transmission needs as to buy
quality, Graton & Knight have long held

that the quality of their service must equal

the quality of their products.

So the Graton & Knight Standardized
Series of Leather Belting is a standardiza-

tion of application of belting as well as of
manufacturing of belting. For while many
sizes and brands of belting may give satis-

faction on a particular drive, one size of
one brand will give the perfect results
which mean minimum cost in power trans-
mission per year.

G & K brands are sold on the basis of
the work to be done. The right belt for
every class of drive is listed in the Graton
& Knight Standardized Series of Leather
Belting.
Graton & Knight experts have long been

advisers for some of the best-belted plants
in America. They will be glad to serve
you without obligation on your part.

Two GraKnight 30" Heavy
Doubles on Bury Air Com-
pressor at the Northern Pa-
cific Shipbuilding Company,
Seattle, Wash., delivering 300
horse-power each at a speed
of 4000 feet per minute.

Write for our book, "Standardized Leather Belting"

THE CANADIAN GRATON & KNIGHT, LIMITED
84 St. Antoine St., Montreal, Canada

Oak Leather Tanners, Makers of Leather Belting and Leather Products
Branches and Distributors in all Principal Cities

Graton &KiiiGrht
Standardized Series ^9

Leother Beltinor
Tannrd by us for l>eltiry use ^^^

// what you need i$ not adverti»ed, eoniuU our Buyers' Directory and writ* advertisers listed under proper heading.
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No. 1—Sectional View of Bowser Filter Section Assembled.

No, 2—-Filter Disc with dirt lillertid from oil.

It Gets The Dirt

It's A BOWSER Oil Filter

The pictures shown illustrate the Bowser Filter
Section as used in the Bowser Oil Filter.

No. 1 shows the Filter Section assembled,
ready for use. No. 2 shows one of the Filter
discs with dirt that the Filter has collected
from used oil. This pile of dirt is about 6 in.

in diameter and from 2 in. to 3 in. high.

There are twelve of these filter discs and cloths
in a Bowser filter section, each as effective as
the one you see pictured. As many complete
Filter Sections as needed are furnished in the
Bowser System.

Bowser Systems are applicable to any size and type
of power producing and transmitting machinery.

We will be glad to send literature and explain
to you how the Bowser principle of Oil Filtra-
tion can be applied to your power plant.

S. F. BOWSER COMPANY, Limited
66-68 FRASER AVE., TORONTO, CANADA

OfficeM in Principal CiticM of the World

McDougall Crank Shapers
16 and 20 inch

A Bigger

Day's Work-
is made possible with McDougall Crank Shapers than

with any ordinary Shaper because the McDougall is

built on lines especially for this purpose. It em-

bodies the most approved features of the most prac-

tical shapers on the market and care has been taken

to exclude all non-essential parts.

The column is massive in construction, well braced

and reinforced internally. Exceptional strength is

also seen in the ram, which is semi-circular in form

and of box type. It can be set forward by crank

conveniently arranged.

Slides are square, accurately fitted and with broad

bearing surfaces.

Have us explain the other salient points of this

finely constructed machine. Full details on request.

I

THE R. McDOUGALL COMPANY, LIMITED, Gait, Ont., Can.
The Canatfisn Fairbanks-Mor«e Company, Limited

Sales Agents

// interested tear out this page and place with letters to be answered.
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Wheel Service

The service one gets from a grinding wheel
is primarily a matter of character and quality
in the abrasive and bond and skill and care in

manufacturing. Next in importance is intelli-

gent wheel selection. It has been said that a
good operator can get results from almost any
wheel within reasonable range. While to a
certain extent this is true, it none the less pays
to use the grain and grade which demonstra-
tion or experience has proved most efficient

for a given condition. Finally, the treatment
of a wheel by the user is of utmost import-
ance. Careful handling, proper mounting
and timely dressing and truing of the wheel
are essential. Attention to the combination of

work speed and table traverse is likewise
necessary to good results.

Users of Alundum and Crystolon wheels may secure
maximum service in all respects. The correct wheel is

always available, extensive records of practical results

are at a customer's Service through our Sales Engineer-
ing Department, and expert instruction in the care and
use of wheels can be had from our technically trained
salesmen and demonstrators.

'/

JNorton Company
of Canada, Ltd.

Hamilton, Ontario,'^Ciiuda

Electric Furnace Plants

Niagara Fallt, N. Y. Chippawa, Ont., Can<

Canadian Agents

The Canadian Fairbanks-
Morse Co., Ltd., Mont-
real, Toronto, Ottawa, St.
John, N.B., Winnipesr,
Calgary, Saskatoon. Van-

couver, Vietoria.

F. H. Andrewa & Son.
Qaebec, Que.

SimondK Canada Saw Co.,
Vancoaver, B.C.

// what you need U not advertised, consult our Buyers' Directory and advertisers liattd under proptr
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Tj^ ofaKind
The old cracker barrel and the emery

stand.

Are you using "cracker barrel methods"

of sharpening tools in your shop ? Lots of

talk and little action. Idleness, instead of

production.

Gisholt Universal Tool Grinders keep

your men and machines busy all the time.

When you get your Gisholt Grinder you

can install a central tool grinding station

and pay for it out of the extra profits

earned by helping your men keep on the

job.

Don't run a "cracker barrel shop." Look

into the Gisholt way and get on a more

profitable basis.

Why not write for the full story?

GISHOLT MACHINE CO., 1207 East Washington Ave., MAOrSON, WIS., U.S.A.
Builders of Standard and Automatic Turret Lathes, Vertical and Horixtni i^- Ssrin^ lifills, Tooi Grinders, Small Tools, Special Machinery, etc.

Eastern Sales O/Kce : 30 Church St., New York. Worts : Madison, Wis., Warren, Pa.

Canadian Agents: The Canadian Fairbanks-Morse Co., Ltd., St. John, Quebec, Montreal
Ottawa, Toronto, Hamilton. Windsor. Winn'neg. St'»Watoon, Calgary, Vancouver. Victoria

// interested tear out this page and place with letters to be annoered.
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Speedin^-up tHe
Nation's Production
To meet the nation's insistent call for greater production—production

to bridge the gap caused by the long period of hostilities during which
our every effort was concentrated on winning the war, the entire

Canadian Fairbanks-Morse organization is again bending every effort,

exerting its full strength to serve Canada and Canadians.
Here is a Canadian institution backed by a Dominion-wide distributing

organization, its branch houses extending across the country, giving a new
conception of service to manufacturer, farmer, fisherman—to every branch
of industrial activity. Here is an institution which is a dominating factor

in Canada, whose name has become the synonym of quality and whose
service is recognized in every branch of business where mechanical goods
are used.

Our 100% quality mark is the outward symbol of all that this organiza-

tion stands for. This seal not only marks the standard of quality of Fair-

banks-Morse goods, but it represents the ideals of the organization and of
the men whose service and advice are yours.

Everything mechanical for factory, mill, farm or motorist

and everything backed by 100% mark of quality.

Ask our nearest branch house for information about anything mechanical.

The Canadian FairbanKs-Morse
Co. Limited

Canada sDepartmentalHouseforMechanicalGoods
Halifax St. John Quebec Montreal Ottawa Toronto
Hamilton St. Catharines Windsor Winnipeg Regina

Saskatoon Calgary Vancouver Victoria 4

// what you need is not advertised, consult our Buyers' Directory and advertisers listed under proper heading.
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Boring as It Was Accomplished 80 Years Ago
Machine Shop Methods Have Improved Wonderfully in the Last
Eighty Years. They Certainly Needed to, Judging From the

Photographs and Description as Given Herewith

By W. F. Sutherland

THE boring of a cylinder 10 ft. in

diameter is not much of a trick,

comparatively speaking, but it is

sometimes a matter for speculation as

to how some of the large cylinders, used
in some of the earlier steamboats, were
finished. Machine shop methods have
improved wonderfully in even the last

twtnty years, and when the inadequate
equipment available is considered, the

achievements of the builders of the first

steam engines are little short of mar-
vellous.

No doubt the necessity for better

m 'thods of working and handling the

raw materials used in the making of

engines and other mechanical devices

caused a development in the machine
shop which went hand in hand with the

engineering discoveries of Watt, Steph-

enson and others.

The engine lathe, in its essentials, the

steam hammer and other mechanisms
were all developed as necessity arose

for better mechanical processes and the

machines described herewith were de-

signed for the boring of the large cylin-

ders necessary in the earlier days when
low steam pressures were much in evi-

dence.

Messrs. Nasmyth, Gaskell & Co. were
probably among the first to realize the

advantages of vertical boring in the

making of cylinders for steam engines,

the freedom from distortion, due to the

weight of the cylinder or boring bar be-

ing marked and one of the first ma-
chines designed by this firm is shown in

Fig. 1. As is seen, the factory building

in which the machine was placed formed
an essential part of its structure and
good use was made of the building walls,

the whole outfit being tucked away in a

corner.

The driving mechanism was entirely

below ground level, a pit being provided

for inspection and repair, stairs t pro-

viding means of access. Tight and loose

pulleys, k, k, took power from the main
shaft and transmitted it by means of

the bevel gears, j j, to the shaft i, and
the worm p to the worm wheel o and

the boring bar. It will be noticed that

the shaft i is not at right angles to the

boring bar, but makes an angle with

it of such magnitude that straight teeth

could be used in the worm gear.

The vertical boring bar was made in

two parts, the upper one, a, carrying

the boring head or wheel r and the lower

one connected to the driving apparatus.

The upper part rested in a socket in the

lower part as is shown in Fig. 3, and
was fastened by a key or pin 1. The
boring bar was supported by a step

bearing consisting of two hardened steel

disks, submerged in lubricant in the cup
shown. This cup in turn carried on its

upper flange brass segments coned to fit

the taper on the boring bar and provid-

ed with means for adjustment whereby
the bar could always be centred and any
play sideways taken up.

The upper end of the boring bar was
carried by the cross-beam g, which was
fitted to the sockets f built into the walls

of the building. An additional stay was
carried to the corner formed by the two
walls.

Considerable ingenuity was displayed

in the arrangement for feeding the bor-

ing cutter to the work and in provision

for its lifting when a cut was finished.

The boring wheel r was centred and
driven by means of a sleeve m on the

boring bar and by means of a nut 1,

which served both as a feed nut and key;

the feed was regulated by the lead

FIG. 4—A PEWULIAR STYLE OF BOKING MILL
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screw shown. The lead screw was
driven through the medium of a plane-

tary gear transmission. When the cut

was finished the boring wheel was raised

by means of a winch shown in Fig. 2,

the nut remaining on the lead screw and

being afterwards raised.

Another machine of somewhat similar

type and made by the same firm of en-

gineers is shown in Fig. 4. The same
arrangement of worm gear drive will be

noticed, but the main lower boring bar

bearing is placed above the worm gear.

Coned plates are also fitted in this bear-

ing, working on a tapered portion of the

shaft as before. The upper bearing and

feed mechanism are carried on massive

masonry piers.

A keyway a' was cut in the borinir

bar and the two side slings, q q, carried

the cutter head b and controlled its

movement on the boring bar.

Feed Mechanism
These side slings were attached to a

- '^^
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cross-head q at the top, which also car-

ries the rack n. The whole of this

upper machinery revolved with the bor-

ing bar with the exception of a ring at

the bottom cut with an internal thread.

A wheel working in the thread operated

the gears and rack and thus lowered the

cutter head as the work progressed.

Cylinders 10 ft. in diameter for the

steamer Mammoth were bored on this

machine.

Combined Machine

The next machine illustrated has sev-

eral features of interest, three machines

being combined in one for boring, drill-

ing and face grinding. The Ionic order

of architecture is also very much in evi-

dence.

The centre machine was a boring ma-
chine used for boring large cylinders,

the cylinder being not only held in place

by the usual clamps at the bottom, but

also by a sliding ring f. Fig. 5 car-

Voiume xxrn.

ried on the centre columns and pro-

vided with adjustable clamps.

Motion was imparted to the boring

bar by means of a vertical shaft and
gear wheels, the proper feed being given

to the cutter head by the rack and wheel
k.

The second machine B, to the left,

was a vertical boring mill of much
smaller dimensions and was used for

various boring and drilling operations.

The third machine, C, was used for the

grinding up of the faces of piston rings,

valves, etc.

FIG. 1—AT BOTTOM. YOU MADE THE BUILDING TO SUIT THE MACHINE.
FIG. 2—UPPER LEFT. OTHER DETAILS.
FIG. 8—MIDDLE SECTION. El,BVATION OF MILL.

THE GUARDING OF MACHINERY
A recent article in Mechanical World,

an English periodical, deals with the sub-

ject of proper safeguarding of machin-
ery. As this is a subject of like impor-
tance on this side of the water, we re-

produce this material for our readers'

benefit. The author starts on the fol-

lowing manner:
It is the purpose of the writer in the

few lines which follow to give free vent
to opinion of theories and of facts
regarding the problem of the ef-

fective guarding of machinery. The ef-

fective guarding of machinery ^vill be
clearly understood by those "close up" to
the problem. For the sake of others
equally interested and yet not so familiSr
such title may be more fully extended
and its meaning rendered clearer and
more convincing, as it meets the eye of
the reader, thus: "The Effective Guard-
ing of Mechanics and Operators From
Injury by the Machines They Respective-
ly Work and Operate."
The writer holds no brief for, nor

cherishes an atom of sympathy with,
proprietors and managers who, in a cold-

blooded way, neglect all reasonable safe-
guards in respect of their workers, and
neither does he hold a brief for those
v;ho would ignorantly and insensately

enclose every piece of running gear in

boxes of wood or iron, such enclosures
rendering the machines they circum-
scribe commercially unproductive and
comparatively valueless.

With the former class may be found
the ignorant and the callous, but often

'ess ignorant than callous; such men who
buy .1 boiler and set it to work on their

estate, not bothering a little anent its

history and its present condition, and so

long as it will, for a time, burn fuel,

make steam, and drive their machinery.
Then, if "the old trap" chooses to "go up"
and kill a few people who have trusted

the employer for their individual safety,

"It is no afl^air of his," "Ordinary risk,"

"Unforeseer accident," "Regrettable cir-

cumstance," etc., etc., r. Board of Trade
irquiry, a few pounds fine, and he buys
another boiler. There are a few ivives

widows, a greater number of children

fatherless, and the world still revolves.

No, the writer holds no brief for those

but would punish each and every offender

with Ihe utmost rigor of the law, and if

the law did not provide rigor siifl"kient,

a law should be provided which did. Pro

bono publico.

In the opposite class—those who would
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cover every bit of moving machinery
with ii case—may be found various in-

spectors, doctors for insurance, and such
like. There may be some of these oifi-

cials who are experts and who are prac-
tical men, and who offer buggcstions
which are found to be practicable to fol-

low, though the writer has been in

charge of shops for nearly forty year*
without discovering one suclSi. Those he
has met and has come into close contact
r.nd conversation with have approached
the shop foreman in a most objectionable
manner Ho (the inspector) has at times
suggested that the shop foreman is a
cr.llous-minded being, "who would be
nu:;h nore careful in the guar<ling of
machines under his charge if he had boys
of his own." He, (the inspector), does
not know, nor does he care to inquire

lespecting the fact that some of these

"callous"' foremen have boys of their own
v.orkiiig n\achines, and that some of

these foremen have preached the gospel
of "effective guarding of machinery"
years before they (some of the inspec-

tors) were born.

It is suggested, therefore, that witli all

due and proper respect and courtesy to

inspectors of machinery, they should be
advised to go warily, and, while doing

their ostensible duty, not to inflict ob-

vious piantitudes and time-worn argu-

ments on attentive and considerate shop

superintendents, who may have spent the

greater part of their lives propounding

schemes of safety for those under his or

their charge.

All honor to the fearless inspector,

who, when he comes across the callous

man, "goes for him," and so would the

writer. But if there is one position in

this world where tact and discrimination

is necftspary for the successful discharge

of si^ch position, in the writer's opinion

it is that of the factory inspector. He
has the writer's sympathy, and hence

these few lines on the subject of his

work. Now, there is quite a boom just

now in the home offices of the manufac-

turing countries in reference to the

guarding of machinery. There is also a

most pretentious "Safety First" associa-

tion of Great Britain just now in the

making. How many "bed-rock" shop

men are on that committee, it would be

fair to ask. All this is good, for it is

admittedly high time that greater en-

deavor should be exerted for the purpose

of lessoning the number of casualties

that result from the use of guarded and

unguarded machinery.

Tlie action of the Home Office inspec-

tors, and, of course, the authorities above

them, is highly commendable and salu-

tary, and fully welcomed by foremen in

charge of shops, but at the risk of be-

ing 1 bought "speaking ill of dignitaries"

the writer cannot help but offer a mild

and friendly criticism of the plan of cam-

paign and of the methods sometimes

adopted by those esteemed officials.

There is another phase of the "gunrd-

ing" problem. It is this. To legislate

for it requires considerable discrimma-

ktion
For cxamole, take a large factory

with hundreds of operators attending to

•r feeding machines. There are .<ilso

hundreds of mechanics working n^achme

among the operators he would discover
abundance of cases demanding his atten-
tion; in fact it would in many factories
constitute a veritable "hunting ground"
tiagrimt neglect of safeguarding. But,
visiting a machine shop, it is suggested
he goes stealthier, for the ground is more
vleilcate. Men who work these tools arc
mostly mechanics, skilled men, fully

aware of dangerous "couples," and from
early and -subsequent habit and training

they keep involuntarily and unconscious-
ly and intuitively clear of such known
and obvious danger, and they also know
that Ihc only way to remove that danger
and similar dangers from many machine
tools would be to box them up and keep
the worker outside the box. Take, for

instance, the cone belt of a 18-in. centre

lathe of heavy build. Here we have a

5-in. wide two or three-ply canvas or

leather belt, a belt of sufficient strength

to smash up an elephant, and such a belt

running at hundreds of feet per minute,

the belt and the cone. This belt may be

shifted on to the various steps of its cone

twenty or thirty or more times a day,

yet it is manipulated from one cone to

another frequently with the bare hands

of the turner, or, at best, with a hammer
shaft or a piece of stick, and not once in

thousands of changes docs an>'thing ap-
proaching an accident occur. But let

such an operation of snifting such a belt

be done by unskilled labor or by boys;

they would certainly come to grief. So
considerable discrimination is essential,

nay more, is absolutely necessary when
frpn'in'.r rules respecting the guarding
of machinery, and this discrimination is

demanded of Government inspectors.

These inspectors, in the writer's opinion,

do not seem equal to their job; they may
be too high—even that is possible—but
certainly not equal to it.

Real practical men—shop habitues for

many years, trained to care for the safe-

ty of tlwir comrades—should fill the po-

sition of shop inspectors primarily, and,

after having done duty for a number of

years in the shops it is suggested that

from these the Government factory in-

spectors should be recruited. Better re-

sults, it is thought, would then accrue

than the gathering up of inspectors

f.rnong a number of applicants for the

past, whose fluency in writing answers

to stereotyped questions, may easily be

in direct, yet adverse proportion to their

familiarity with the problem of safe-

guarding mechanics and operators from
damage by machinery.

FIG. D- rCOMBINATION BORING MILL. DRILLING. AND FACE GRINDING MACHINE.
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Have You an Efficient System of Packing?
If Not, Read This Article, and You May Find Some Hints Well
Worth Following Out. The Company Whose System We Describe

Have Studied the Packing Question Thoroughly

By J. H. Moore

SYSTEM, if properly appliwi, is

one of the greatest assets w
have in the industrial world. It

is true that system can be carried to
extremes, but immediately this condition

^Srises, the name system is improperly
-•applied and should be termed misapplied
-effort.
5- The International Harvester Co., Ltd.,

Hamilton, Canada, have been very care-
ful to draw the distinction line between
well-directed system, and wasted effort,

•with the result that their various opera-
tions are planned both systematically
and intelligently. The human element
has been carefully considered and the
different tasks have been arranged in

-such a manner as to aid the workman in

"every way.
'••'This viewpoint holds good in all de-

"tartments throughout the plant, but in

order to place before our readers some
specific examples, let us consider two
methods employed in the packing of
some of their products.
At Fig. 1 we show a workman pre-

paring for shipment what ia known as
a Deering Mower Bundle. It is the poli-

cy of this concern to ship their products
in standard boxes, packages, or bundles.
Each department knows what is contain-
ed in these various bundles, anc^ when
the box, package, or bundle as the case
may be is in assembled condition, it re-

ceives a special symbol number by which
it is always ordered. Any agent, dealer,

etc., can order from this number, know-
ing cx.ictly what parts it will contain.

In order to eliminate error in packing,
special trucks, benches, etc., are used to
hold only such articles as go to make up
the box or bund'le. For €xample, let us
consider the packing of the bundle shown

•« - '• fliil II , .:iiii liiaMiii 1
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FIG. 2—IN THIS CASE THE CORRECT NUMBER OF PIECES ONLY ARE PLACED IN
THE DIFERENT COMPARTMENTS.

at Fig. 1. A truck is used which is

divided into certain compartments. In

these various compartments are placed

the parts used in making .up the bundle.

As a rule the workman makes up so

many bundles from one loading of Ine

truci;. In the case illustrated the truck

is loaded with sufficient material for

thirty bundles.

The remaining task is simple. The
workman merely takes a part from each
compartment, consecutively. At the con-

clusion of thirty bundles he should have
used up all his material, and in the

event of his having some stock left over,

or minus some necessary part, he knows

FIG. 1—PACKING A MOWER BUNDLE. USING A SPECIAL TRUgK AS AN AID TO SPEED.

he has made a mistake somewhere in

the thirty bundles, and at 'once can
check them over.

1

Apart from this checking feature, the

systematic idea of having all parts with-

in easy reach makes for added produc-

tion with no lost motion. There is many
a plant thaf could adopt this truck idea

to good advantage.

Another Packing Scheme

Another system of a more elaborate

nature is shown at Fig. 2. The work
being accomplished in this instance is

that of packing certain parts of a Deer-

ing New Ideal harvester. It might be

well to first call attention to the style

of packing crate used for this purpose.

It will be noted that the sides, top and
bottom, are of crated construction, spaces
being left between the boards, only the

ends being solid. The idea of this may
not be apparent at first glance, but wFfen

we explain that they use the canvas
(shown hanging out of crate at the first

truck) for protection of the contents,

one can readily grasp the idea. Con-
siderable lumber is saved every year in

this way, and the crate just as efficient

in every respect.

This crate, when finally completed,
contains quite a number of parts, so

that a truck would hardly be practical

for use in conjunction with its packing.

A bench is therefore employed and is so

arranged that starting at the one end the*

packer can pick up each part consecu-

tively until the crate is finally completed.

Only such parts are placed in this bench,

or rack, as go to make un the crate.

Immediately the packer has taken a

(Continued en page 589)
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Crank Shaft Machine on Which Tools Revolve

The machine as illustrated is a very
interesting machine, built by Hulse &
Co., Limited, Salford, Manchester, for

turning lar^c crankshafts, and is of
that type in which the shaft is held sta-

tionary while the cutting tools are caused
to revolve around it. The machine com-
prises a slide bed 21 ft. 9 in. long, 8 ft.

wide, and 18 in. deep, accurately planed
and faced and having two longitudinal

and numerous transverse box girders. On
the bed •; mounted a sliding carriage
provided with a variable self-acting feed
motion along the bed by means of rotat-

ing nuts and twin-feed screws, the nuts

being fitted with ball thrust bearings.

The sliding carriage also has a quick
power traverse motion and means for

hand adjustment in either direction. The
sliding headstock is built in two halves,

and forms a housing for a revolving cast

iron ring, which is caused to rotate in

bearings inside the headstock by means
of double helical gearing, the final drive

being through a steel ring encircling the

cast-iron ring. A 30 horse-power elec-

tric variable-speed motor with double re-

duction helical gears provides the motive
power, the motor being mounted on an
entablature on the headstock, with which
it can move. The motor has a speed var-

iation of 3 to 1. On the front of the

headstock are securely bolted tvro trans-

verse slides, upon each of which is mount-
ed a cast steel tool slide with variable

self-acting feed motion to and from the

centre.

The feed motion comprises two long

cam surfaces bolted to and projecting

from the front face of the headstock.

Runners passing over these cam surfaces

actuate the feed motion mechanisni
through a set of spur gears. The inter-

nal revolving* body has an adjustable

ring on the back to take up any lateral

wear, and lubrication of the bearing sur-

faces is provided by means of an oil-box

on the top of the headstock. The two

short cutting tools are carried in slots

in the steel slides, endwise adjustment
being provided by means of adjustable

screws, while the tools are securely held

in place by means of two set-screws.

Both the feed and power traverse mo-
tions are controlled from one position,

and the arrangement is such that it is

impossible to engage the two motions
simultaneously. This is brought about

by the provision of interlocking levers.

For securing the crankshaft firmly two
supporting stays, adjustable along the

bed by means of a rack and pinion, are

employed, each fitted with clamps and
bolts and swivelling brackets on th»

stays are provided to secure the crank

webs in the necessary positions.

The machine is designed to deal with
cranks up to 28 in. throw, and crankshaft
and pins from 8 in. to 24 in. diameter. The
height of the centres is 5 ft. 9 in.; the

traverse of the headstock along the bed
with both stays in position, 9 ft. 6 in.;

the traverse adjustment, 2 ft. 6 in.; the

range of speeds, 2.5 to 7.5 revolutions

per minute; the range of feeds to the

headstock along the bed, 1-4 in., 1-8 in.,

1-16 in., and 1-32 in. per revolution of the

tools; and the range of feeds to the tool

slides, Vs in., 3-32 in., 1-16 in., and 1-32 in.

per revolution of the tools. All the bear-

ings for the quick running shafts are/

brass bushed, and the approximate total

weight of the machine is 35 tons.

the duties of this po»ition. Applicants

Lhould apply for form 1312, stating the

title of the examination desired, to the

Civil Service Commission at Washington,
or the secretary of the U. S. Civil Ser-

vice board at the nearest custom house.

The United States Civil Service Com-
n'.isfion announces examination by mail

for assistant mechanical engineer at

$1,680 a year, plus a temporary increase

of $20 a month. The applicant must
have graduated with a B.S. degree from
an engineering course in a college or

university of recognized standing and
have had three months' experience in en-

gineering requiring consider.ible compu-
tation work similar to that required by

Th(! ITnited States Civil Service Com-
mission announces an examination by
mail for metallurgist, at $^,600 to $4,000

a year. The applicant must have gradu-

ated in mining engineering or metallurgy
from a college or university of recog-

nised standing, and have had at least five

years cf responsible experience in such

work. Applicants should apply for form
2118, stating the title of the examination
desired, to the Civil Service Commission,
Washington, or the secretary of the

United States Civil Service Board at the

nenrest Customs Hotieo.

EFFTCIENT SYSTEM OF PACKING
(Corftinued from page 588)

piece out of the rack, a workman on the

other side places another similar part

for the next workman! In this way there

is no confusion, no delay, and the pro-

cess of packing keeps on without inter-

ruption. The workman, whose duty is

to replenish the packers rack, receives

his parts from storage shelves at liis

side of the packing bench.

In our photograph we show only the

finishing up the end of rack, but as the

first portion is exactly similar in appear-

ance we considered it much better to

get a close up view of the arrangement.
We call attention to the fact that at

the end of a crate is shown the symbol
number H7132F. This is, of course, the

symbol number of the shipping pack-

age which we referred to earlier in our
article.

We leave the subject at th''s point.

believing that the two examples shown
prove that systematic handling of any
product is profitable and wise propo-

sition.

GENERAL END AND SIDE VIEW OF THE MACHINE.



590 Volume XXTIl.

Recent Developments in Oxygen Cutting*

IN
presenting the most recent de-

velopments in the art of cutting with
oxygen we have concluded that the

most interesting development which has
occurred recently in connection with
cutting is, without doubt, the successful

cutting of cast iron.

More than a year or two ago, there

were rumors heara now and then in the

industry, of some genius who stated that

he had cut, or could cut cast iron. These
rumors were not given much creut.

cause it was thought that in most in-

stances the man who believed he had cut
cast iron had, in reality, cut something
else which he thought was cast iron.

About this same time our Engineer-
ing Department began to think more
deeply upon the subject, with a view to

learning more of the basic principles

underlying cutting, particularly with re-

spect to cast iron. We began to ex-

periment and detailed Mr. F. J. Napoli-
tan to the work. He has continu€d hi

efforts in this direction, until we believe

he has developed some very interesting

theories, and has evolved some principles

which are of extreme importance to the
art. In compiling this paper we have
worked together to lay before the
Society an outline of these theories and
principles, which we believe will be of
interest, and which may explain some of
the conditions well known by men prac-
tised in cutting, but which had never
been clearly understood by the majority
of cutters.

When we succeeded in cutting cast
iron, it must have disturbed our dignity
in that we were obliged to reverse our
former opinions and beliefs, and to take
back the statement often made, that
cast iron could not X>e cut with the oxy-
acetylene torch. Unfortunately, our ex-
periments are by no means concluded, so
that we are not free to disclose all that
we would desire. Frankly, our investi-

gation of cast iron cutting was inspir-

ed by nothing more noble than to seek
a better explana.tion of why cast iron
could not be cut. Most of us, and I am
no exception, have expressed at some
time or other in our experience, the
solemn opinion that cast iron could not
be cut, because the oxide of iron melted
at a temperature higher than cast iron
itself. Not only does cast iron burn to
form an oxide, but the higher melting
point of the oxide probably assists the
reaction.

While we are rather skeptical of the
commercial value of the cast iron cutting
torch, and are convinced that, financial-

ly, we will never be repaid for the ex-

pense of our experiments, yet there are
undoubtedly occasions when the cutting
of cast iron would be of great value. In
the ordinary scrap-yard, or in instances

•Paper read before the American WeMingr
Society by Stuart Plomby and F. J. Napolitan.

where the cutting process would be used
as with steel, it is so easy to break cast

iron, that it would liardly be economic to

use the cutting torch. Were we not to

further develop cast iron cutting, how-
ever, we should feel remiss in the work
of our Engineering and Research De-
partment.

You are all aware, of course, of that

application of oxygen cutting used
largely in blast furnace practice, the

opening of a "frozen" tap hole. You
could not quite reconcile this more or

less common application of the process

with the pet theory that cast iron could

not be cut.

One of the usual methods for releas-

ing a frozen tap hole in a blast furnace,

is substantially as follows: A piece of

one-quarter inch iron pipe with a brass

handle, at least ten feet long, is attach-

ed to a manifold of several oxygen cyl-

inders. Oxygen is delivered through
this pipe at a pressure of approximately
100 pounds per square inch. A hole is

started with a star drill or diamond point,

until it is just about thre inches deep.

The metal adjacent the hole is heated
with a fuel oil burner or by other means.
The end of the iron pipe is ignited and
the composite stream of molten iron slag

and oxygen caused to impinge against
the frozen cast iron.

A spectator to this performance of

infernal fury, is readily convinced that

the heat is not all due to the combustion
of the wrought iron pipe, but that the
cast iron is burning with a violence equal
to that of steel. This reaction inspired

some inventors to "incorporate a device

in an oxy-acetylene torch for cutting

east iron, which would feed a steel wire
between the cutting jet and the cast

iron piece being cut. Ignition of the

wire carried a stream of molten slag on
to the cast iron and it was hoped thus

to propagate the cut. In a second pro-

cess, a plate of steel of definite and pre-

determined thickness was placed on top

of the cast iron. It was hoped that the

slag incidental to the oxidation of the

steel, would exercise some influence over
the cast iron and enable it to be cut.

Unfortunately for those responsible

for the exploitation of these devices, the

inventors were more concerned with
converting cast iron into iron oxide by
means of the oxy-acetylene torch, than
they were in constructing a practical

process and a practical tool. It was
next proposed to simplify the reaction

by supplying an apparatus with a mix-
ture of pulverized slag and iron powder,

and in fact a number of patents were is-

sued covering various applications of

such a device. Crude and elementary as

such devices were, they actually produc-

ed combustion of the cast iron and went
a long way in stimulating us in our en-

deavors to find a successful method.
Experimental work was continued

with a torch having a good many differ-

ent tubes leading to the head, so that al-

most any combination of gases at varied

pressures might be obtained. Mr.
Napolitan has evolved from these ex-

periments, interesting theories pertain-

ing to the reactions which take place

in cutting, together with their relation to

our success in cutting cast iron. He has
noted these theories in the article which
follows. We are presenting these

theories for what they are worth. We
can actually cut cast iron and we do
it by preheating the oxygen. We have
endeavored to tell our conclusions per-

taining to the reactions which take

place. We will now take up the subject

of metallography of iron and steel with
reference to oxygen cutting.

Points Discovered

From the ease with which wrought
iron is cut, we may conclude that an ag-

gregate of ferrite combines with oxygen
with greatest avidity, and permits the

propagatdon of a cut with least inter-

ruption. As the carbon content is in-

creased, there is a material change in

the nature of the metal. In place of

the preponderance of ferrite grains, we
recognize the formation of cementite,

and its union with some of the ferrite

to form pearlite—the original mass of

pro-eutectoid ferrits rapidly diminishing

in promdnence. As we should anticipate

from the nature of pearlite, no material

change is noticed in the performance of

these alloys under tiie cutting torch. Of
course, an ultra-precise consumption test

would probably indicate a lowering of

the efficiency coefficient, but from all

appearances, no unusual difficulty is ex-

perienced in cutting carbon steels up to

about 80 to 90 point carbon.. But here,

a definite transition is indicated by a

distinct laboring of the cutting torch.

While the torch will begin a cut with
practically the same effort, and pro-

ceeds to completion without interruption

or unusual delay, yet the kerf is wide
and ragged and undeniably distinguish-

ed from that of a mild steel cut. It

is recognized practice, now, to preheat

the piece to be cut co a black or dull

red heat, when the impetiiment, whatever
it was, seems to have been entirely

eliminated.

But let metallography explain the

sudden change of properties of the

.steel. As the carbon content of the

hyper-eutectic steel was increased, and

the proximate mass of pearlite increas-

ed, and the pro-eutectoid ferrite cor-

respondingly diminished in volume, un-

til eventually, a point was reached

where all of the cementite and ferrite

existed in the stratified or laminated

relationship of pearlite. This state is
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recognized as existing where the carbon
content is between 80 and 90 point—the
approximate analysis of pearlite is

yet undefined. As the carbon coiitent
is further increased, there appears a
constituent that we know as pro-
eutectoid cementite—in fancy, the ce-
mentite which has been ejected from the
pearlite growth. It is circumstantial
that the presence of this pro-eutectoid
cementite is directly responsible for the
increasing difficulty of our cutting. But
why did preheating of the steel before
cutting make such a remarkable dif-

ference in the results? To be sure, the
rise in temperature might affect the
stability of any martensite, trootstite, or
even sorbite,, that might have existed,

but the temperature was too far remov-
ed from the Ac,,, point to affect the
pharacteristics of the pearlite. And
surely the pro-eutectoid cementite was
unchanged—and it was this same con-
stituent that we blamed for the diffi-

culty.

Again, as the carbon content is sub-
stantially increased, an equivalent in-

terference with cutting is apparent, un-
til, when the carbon content approaches
2.5 per cent., cutting becomes so labored

as practically to cease, and no amount
of preheating short of incipient fusion

will permit it to propagate. As you are
aware the metal is now termed "cast
iron," and a micro-analysis indicates that
in addition to the presence of a certain

amount of pearlite and pro-eutectoid

cementite, as well as certain foreign and
to our discussion, unobtrusive sub-
stances, we recognize the presence of the

final and most stable state of carbon

—

graphite. The pearlite constituent ex-

ercises a favorable influence upon the

operation of cutting—and the pro-

eutectoid cementite, while it impedes
cutting, is readily compensated by a
slight preheating—but the graphite

presents an entirely new problem.

We might digress from the subject

enough to present some remarks that

would prove the fallacy of at least one

of the stereotyped explanations of why
cast iron cannot be cut—^that the

melting point of the slag is appreciably

higher than the melting point of cast

iron. A micro-analysis of the structure

of an average cast iron—and by average

we refer to a gray east iron of about

three to four per cent, carbon—would
in<!icate a structure identical with that

of a hypothetical steel of the same car-

bon content, except that some of the

carbon sems to have been precipitated

as graphite. But should that identical

pour of cast iron have been cast against

a cold iron mold, or otherwise chilled,

the carbon would not have been pre-

cipitated as graphite and we should

have had what we shall call a "chilled

cast iron," or a "white cast iron,"—and

I

it would actually have been a hyper-

euteotic steel. Such alloys are not un-

common in commerce, and the fact that

operators have been able to cut them

with no extraordinary effort, has been

that cast iron has been cut. Unfor-
tunately, the nomenclature of steels and
irons is not clearly defined, and un-
doubtedly, a chilled cast iron is but an
extension of the hyper-eutectic series.

The melting point of an iron-carbon
alloy is a constant of its composition,
whether, in the solid state, the metal
exists as a typical cast iron or as a
steel. Long before the point of fusion,
the carbon and the iron exist in one re-

lationship, that of austenite. The con-
ditions affecting the pouring of a melt
of cast iron would determine the final

state of its constituents—and we might
as readily produce a gray cast iron or a
chilled white cast iron—^the carbon as
graphite or the carbon as in cementite.
In either event, the melting points of the
resulting products would be ide ntical.

We agree that chilled cast iron can be
cut with comparative ease, notwith-
standing that its melting point is lower
than the melting point of the slag pro-

duced. It is evident, then, that the

melting point of slag is not respond'

for the difficulty encountered in cutting

oast iron.

We had concluded that while the ex-

istence of pro-eutectoid cementite ap-

preciably retarded cutting, the presence

of but a comparatively small amount of

graphite completely prevented cutting.

The phenomenon, if it were true, is

unique, for it would pre-suppose the in-

combustibility of carbon. Science con-

tradicts us immediately. In fact, our

own welding practice belies us. We
might point to the reaction accompany-
ing the removal of carbon from auto-

motive cylinders by the oxygen method
—or, leaving our immediate field, we
might mention the explosive combustion

of carbon in ordinary gun-powder. We
are forced to conclude then, that far

from retarding the combustion of the

steel matrix, the graphite of cast iron

should actually assist it.

We investigated further to determine

how much graphite influenced cutting.

We obtained specimens of so-called mal-

leable castings of the characteristic

"black heart" structure. Such a struc-

ture is made in this country by the an-

nealing of white cast iron in which all

of the carbon exists in cementite or

pearlite, the latter in some cases entirely

removed. The treatment decomposes the

cementite to precipitate the carbon in

minute particles, differing from the

graphite of gray cast iron in their ex-

treme subdivision and uniform distribu-

tion throughout a ferrite matrix. In

making a black heart casting, an oxidiz-

ing package is used in this country, so

that while the core is that of a black

heart casting, the mass near to the sur-

face is ferrite. We removed this shell

of ferrite so that our materials indicat-

ed, under the microFcope. a uniform ag-

gregate of ferrite and temper carbon.

By preheating this piece to a dull red

heat, it was cut with the characteristics

of a high carbon steel. Then we were

satisfied that carbon as- such did not

prevent cutting, but that the physical

state of that carbon was responHible. As
plates of graphite, cutting was prevent-
ed—but as finely divided particles,
cutting was scarcely impeded.

Reconsidering our previous observa-
tions in the lig^t of this development,
we began to substantiate our first logical
hypothesis. We found, to summarize,
that ferrite permitted most readily to
be cut. Pearlite with pro-euteotoid
ferrite did not materially affect the con-
ditions. A completely eutectic com-
position first suggested a transitory
stage. The existence of pro-eutectoid
cementite retarded cutting but pre-
heating of the piece to a red hea* re-
adjusted the conditions so that cutting
was again as efficient as in the case of
ferrite. As the comparatively low
temperature produced by preheating
was insufficient to affect any change in

the physical state of the constituents of
the alloy, we were forced to conclude
that the adddtion of heat units affected
a definite constant, which we assumed
was the heat of combustion of the iron,
as the two forces were of like char-
acteristics. Then a constant result from
a variable, made axiomatic the existence
of a second variable. Our second var-
iable, then, we concluded, was the cool-
ing effect of the stream of cutting oxy-
gen, and a further thought suggested a
third variable in the time of chemical
reaction between the iron and oxygen.
The preheating flames ignited the steel

—the cutting oxygen produced combus-
tion—and the propagation of the cut
was a natural consequence. But as the
carbon content was increased, the speed
of the reaction was materially lowered;
however, the velocity of cutting oxygen
to insure a continuity of oxygen and
slag to the bottom of the cut, was a
constant. Then, eventually, a point was
reached where the rate of combustion
between the iron and oxygen was so slow
that the heat units liberated from the
reaction were dissipated to such an ex-

tent as no longer to ignite adjacent
masses of metal—and cutting ceased.

By preheating the piece before cutting,

we add to the force? on the weakening
side of the equilibrium, and cutting once
more obtained. The heat units so ob-
tained, compensated for the relatively

less heat units liberated from the
chemical combination of the iron and
oxygen in a definite unit of time.

While the pearlite and pro-eutectoid

cementite are readily compensated, the

graphite carbon effectively prevents

cutting by the ordinary means. No ad-

dition of heat units short of incipient
'

fusion, by preheating the object, restores

the equilibrium. We cannot strengthen

further one side of our equilibrium, but

we have not attempted to affect the

other side. ' We have made no attempt
to reduce the coo'ing effect of the

cutting oxygen. We therefore experi-

mented in this direction, and found that

we could so effectively preheat the

cutting oxygen that we could restore the

equilibrium without preheating the

object.
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Operating a Machine is Not as Easy as It Looks
At Least, So John Conley Says. He Has Now Been Promoted to

Drill Hand and Learns Some Valuable Hints From Both the

Foreman and His Own Father

((w HEN I walked through the

shop this morning, John, I

noticed you were working at

a small drilling machine. Have you been

promoted?" "Why, yes. Dad, I have
been trying to run that machine for six

weeks now." "How are you getting

along with it?" "Sometimes I think 1

am getting along fine, then at other times

I wish such a thing as a drilling machine
had never been invented. I used to

think any fool could run a drill." "I

see you found out one fool that couldn't.

Well, let me hear some of your experi-

ences, perhaps I may be able to help

you."
"Well, father, the first job I had, was

to drill some small holes in a number of

pieces of flat iron, and everything went
along fine for a while. It was a pleasure

to see the cuttings come curling out of

the hole. The machine was running at a

pretty fast clip too. I left it for a while

to go and get a drii'k of water; when I

came back I couldn't get the drill to cut

at all. Of course the men working near-

est to me made some kindly suggestions.

One said I was feeding too fast, an-

other said to put some soapy water on
the job, another said to put some clagem
on the belt. I tried all these suggestions

but they were of no use, the drill would
not cut, so I had to go and get the fore-

man. As soon as he neared my machine
he gave me one look and said, 'Don't

you see the drill is running backwards?"
I explained shamefacedly that someone
must have changed the direction of the

drill while I was getting a drink of

water."
" 'I suppose you left the m.ichine run-

ning,' he said. 'That is why you didn't

notice the change when you came back.

Whenever you find it necessary to leave

your machine for any purpose, always
stop it.'

"I got started off again and everything
went smoothly until the drill had to be
sharpened, then I certainly had a time of

it. It was no good getting someone
else to sharpen it, for I had to learn to

do it myself. I guess I sharpened that

drill half a dozen times before I could

make it cut, but at last I got it cutting
fairly well. I had lost a great deal of
time, so I thought I would make up for

_
it by holding some of the pieces in my
hand instead of bolting them down to

the table as I had been doing. I man-
aged the first one and second alright,

then the drill snatched the third one out
of my hand and whirled it around on the
table, knocking the oil can, my rule, and
a few bolts and nuts off the table. It

also hit me a whack in the stomach and
broke the drill.

"The foreman walked up just at that

By J. Davies

moment. He has a habit of turning up
just when you don't want him, but when
everything is going fine I never see him
around. I expected he was going to

sympathize with me, but instead, he

coolly picked up one of the pieces I had
just drilled, examined it critically, and
said, 'John, you are making those holes

too big.'

"At this I got hot under the collar and
asked him how in the world I could make
the holes too big when I was using the

same drill he gave me at first; then he

gave me a clipping that he had cut out

of Canadian Machinery and asked me
to study when I had time. Here it is

and this is what it said:
" 'There are at least seven wrong ways

of grinding a drill to say nothing of a

few original methods of every appren-

tice: (1) too flat; (2) too sharp; (3)

unequal cutting edges; (4) unequal an-

gles; (5) no lip clearance; (6) too much
lip clearance (7) unequal lip clearance.

1. The result of grinding too flat forms
a hook-like cutting edge and it is very

hard to get a round hole. The drill

ground in this manner is very apt to get

away from the centre punch mark, and
must be watched very closely.

2. Too sharp a point puts unnecessary
strain upon the machine and if you
happen to be drilling thin plates, the

drill points come through the plate be-

fore the full size of the drill is entered

into the metal, this allows -the drill *o

wobble all over the job and causes a

very irregular shaped hole.

3. Unequal lengths of the cutting edge
form a serious defect as this results in

the hole being too large, although some-
times the fact of a drill possessing equal

angles and one cutting edge longer than
the other, can be turned to advantage,
as in a case where you want a hole just

a shade larger than the drill, or between
the sizes of standard drills, otherwise, as

it often happens, especially in a small

shop, you will have to use a drill with
the margin considerably worn. Wear on
the margin or land leaves the drill with-
out sufficient clearance, so that it is apt
to bind in the hole, and also drill a little

small. In a case of this kind it is a dis-

tinct advantage to grind one cutting

edge longer than the other.

4. If the point of the drill is in the
centre but the angles of the cutting edge
different, all the work will be done by one
cutting edge, and the drill will be crowd-
ed over to one side, which has a tendency
to bind the drill, also make the hole too

large.

When both the angle and the length
of cutting edges are wrong it is impos-
sible for the drill to give anything like

satisfaction, it will be working under

very bad conditions. The support which
a properly ground drill receives from the

metal being drilled is entirely lacking.

5. If the drill has no clearance it

simply will not cut and any attempt to

make it cut by force will only end in dis-

aster, usually splitting the drill up the
web. On the other hand if the drill has
too much clearance it is liable to dig
into the work and becomes loose in the
drill socket. If you are using a straight
shank drill, it would most likely slip

around in the drill chuck and the edges
also will keep breaking away because
there is not sufficient metal behind them
to support the edge.

As the drill becomes shorter, the cen-
tre becomes thicker, because the web
of the drill is made thicker towards thd
shank to give it strength. To overcome
this, thin the edges, taking care to keep
the point central. The three main fea-
tures to aim at in grinding drills are:

(1) equal lengths; (2) equal angles; (3)
proper clearance. The angle recommend-
ed by most makers is 59 degrees on
each side.

After I had studied that clipping I

found out the reason I had been making
the holes too big. I had been grinding
the drill with unequal lengths of the
cutting edge.'

"After this I had an interesting ex-
perience drilling some very deep holes
in some cast iron blocks. I would drill

for a little while, then the drill would
choke up and I tried to blow the cuttings
out of the hole. I blew them out alright,

but they went right into my eyes and
mouth and made me look like a nigger,
so I quit that method and tried poking
them out with a stick, then I got a good
idea from Jim Walker. He told me to
get an old round file small enough to go
in the hole and take it over to the boss
electrician and get it magnetized. This
worked fine,—when the drill choked again
I just poked it into the hole and it came
out loaded. I could clean out the deepest
hole in no time, but I had some trouble
in drilling holes deep enough. The stan-
dard drill was too short, it scarcely left

any hold in the chuck, so I consulted
one of the old drill hands and asked hira

the best thing to do.

"He s.nid, most people use an extension
drill, that is a special long drill, but a
much cheaper and a very useful tool to
make was to make a holder of my own,
which I could use with the ordinary
.standard drill. This is how he said to

make it. Take a piece of cold rolled

steel long enough to give a good grip
in the chuck, drill a hole in the end the
size of the drill we wish to extend, then
file or shape a slot at the end of the
drilled hole to fit a flat surface that has
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been filed on the end of the drill. Hce
is a little sketch he made for me. He
helped me to make one, and it worked
iine."

"That's rig-ht, John," remarked the
father, "never be afraid to ask ques-
tions and never pretend you understand
anything if you don't. If anyone wants
to tell you how to do a job, listen re-
spectfully, then use your own judgment.
When that piece of iron hit you a rap
in the ribs it would appeal to you with
some force that whatever piece of work
you are operating on it needs to be made
secure.

"Apprentices as a rule, are careless in
this respect; they often try to hold the
job with their hands, thinking it too
much trouble to hunt for bolts, etc., to
make the job secure. This is the cause
of broken drills, and often of more ser-
ious accidents. You will have to learn
to use your own judgment in this respect,
as every job must be handled on its
own merits, but it is better to err on
the safe side.

"Some jobs, such as rough holes in a
flat bar, need not be bolted down. Put
the jo-b on a piece of wood of even thick-
ness, hardwood preferred. Then fix a
bolt with piece of pipe on it in one of
the slots of the table, which will form a
good stop for all jobs of that description.
For jobs that need to be bolted down, the
common U-clamp is the most conven-
ient. This consists simply of a piece
of square iron bent to leave a slot in
which the bolt fits easily. Sometimes
in places where the nut would be in the
way, it is convenient to have a set in it.

"In boltin,? work of any t'escription to
the drill table, see that there is room
under your job for the drill to go clear
through without making a hole in the
table. It may be necessary to put parallel
pieces or other packing under the job.
Have your bolt or bolts as near the job
as possible, and .vour packing piece as
far away as is convenient, and your
packing pieces the same height.
"In such a simple operation as bolting

a piece of work to the table of a ma-
chine (this applies to other machines as
well as the drill), there is a principle in-
volved, which if you keep in mind it

will help von ii rv)qjiv ways.
f-irst, never place your packing too

low, for if you do you will not grip your
work properly. Another thing to watch
is that you do not use a clamp that is

too thin. Thin clamps always bend and
spring, therefore not holding as they
should. The third thing to watch is that
you get the bolt at the right end. You may
say, "What do you mean, right end?"
but here is what I refer to. Suppose you
get your bolt away out from the work,
and practically up against the packing,
what happens? Simply this, that you
are actually clamping your packing and
not your work. The correct position

for your holding down bolt is as near
the work as practical, and as far away
from the packing piece as possible. This
is the true secret of proper and secure

holding, but enough for this time, we'll

continue our talk at some later date.
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The Carbon Contained in Different Types of

Steels

By W. S. STANDIFORD

ONE of the most important subjects
in the manufacture of metal
goods, is the amount of carbon

content that tool steel contains. This
element has a great influence on the
hardness that the cutting edge will hold,

which is a most important point in the
rapid production of articles.

High-speed steel containing little

carbon is not used as extensively as it

should be for machining work. The
average machine shop foreman has a
very hazy idea regarding the part that
carbon content plays in the machining.
In many cases he uses a steel for work-
ing hard castings that is too low in car-

bon content; the result being that the
workman has to waste a great deal of

time regrinding the tool. In order to

do any cutting at all, the tool has to be
harder than the metal cut; and the

harder it is, the longer it keeps a keen
cutting edge, thus enabling a large
amount of work to be done before it

needs regrinding. It is characteristic

of steel that the harder it is, the more
brittle it becomes, so that for manu-
facturing purposes, it has to be temper-
ed, which process rendters it slightly

softer but tougher, thus enabling the

metal to withstand shocks and strains

much better.

To enable any foreman to select steel

having the right amount of carbon for

difl'erent classes of work, the writer

appends a list which will be found, by
experience, to give good satisfaction for

use in making various tools as indicat-

ed. Manufacturers who use a great

variety of tools will find it advantageous
to keep on hand a stock of steel contain-

ing different percentages of carbon.

This allows greater flexibility in the

tempering process, allowing for tools to

be made to suit various requirements of

work. Thus a high carbon steel crow-
bar of 1.50 per cent, carbon, no matter
how carefully it is tempered, would be
brittle compared to a crow-bar made of

.80 per cent, carbon, the latter being

able to withstand far better the rough
usage which this class of instrument

generally receives. All tools requiring

a fine cutting edge for finishing work,

such as lathe tools, milling cutters, tapo,

razors, needles, etc., for fine dies where
sharp outlines and great endurance are

rfquired, and for fine springs, saws and
kindred uses, are generally made out of

crucible, or a steel made in the electric

furnace, the latter giving a very superior

product.

Carbon Contents of Steel for Tool

Making
.50 per cent, carbon is best for bat-

tering tools.

.70 per cent, carbon is used for hot

work and dull edge tools.

.80 per cent carbon should be used for

wocd cutting chisels and some forms of
reamers and taps.

.90 per cent, carbon st«el is used for
making cold chisels, drills, taps, dies, etc.

1.00 to 1.10 per cent, carbon steel is

used for lathe tools, axes, hatchets,
knives and also large lathe tools.

1.50 per cent, carbon is used for roll

turning lathe tools, graving tools, scrib-
er.s, scrapers end small drills.

The best all-around steel is that be-
tween .90 and 1.10 per cent, carbon. For
mat.y purposes, especially in rolling mill
work where large shapes or sections
have to be turned; it is customary, in
order to save expense, to have the cut-
ting edges made out of a piece of steel
which is welded to the top edge of an
iron bar. This gives good service in
turning rolls if the welding is properly
done by the blacksmiths. In the weld-
ing of a high-carbon steel bar to an iron
one, it has been found out by experi-
ence that steels containing a large
amount of carbon are difficult to weld,
the classification being about as follows:
1.50 per cent, carbon welds with diffi-

culty. 1.10 to .90 per cent, of carbon
welds fairly. .80 per cent, carbon and
lower percentages weld easily. Steel
containing .15 per cent, carbon is gen-
erally used as a substitute for iron and
it will not temper. It will readily be
seen from the foregoing, that in order
to make steel that will take a keen cut-
ting edge—it is necessary for it to con-
tain a sufficient amount of carbon; as
the latter is the hardening agent. Tools
for the turning of rolls used in steel
works, which are made out of cast iron,
chilled iron, semi-steel, steel and alloy-
steel rolls containing manganese, are
usually too hard to be turned with a
tempered tool such as is used on an en-
gine lathe by machinists; but have to
be left as hard as fire and water can
make them in order to do any cutting
at all.

All steel tools that require tempering
have to be hardened first. This is done
in many ways, the tool being turned over
from time to time, until it is evenly
heated to a cherry-red color. It is then
plunged into either a solution of plain
water, salt water, or a solution of cyan-
ide of potash in water, according to the
preference of the temperer. 'The cyan-
ide and salt water solutions make a tool

very hard. When used to turn rolls, no
drawing of the temper needs to be done,
the metal being ready for use if it has
been previously ground. In tempering
machinists' lathe tools, etc., the method
adopted by good blacksmiths is to first

harden the metal in the manner previ-
ously described, with the exception of
not plunging all parts of the tool in tht
hardening solution; but leaving some
heat in its shank, while the cutting

Continued on page 60
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WHAT OUR READERS
THINK AND DO

nOl Bl.E PAUTING TOOL
By Clyde D. Thorburn

The tool as shown is one that we have

used with considerable success in part-

ing off piston rings from sleeve castings.

This tbol is adjustable, which makes it

doubly useful and we also have a gang
tool of four cutters which works admir-

ably when soft grey iron castings are

given us by foundry. Frequently the

castings are extremely hard and on

these we are unable to use the gang
tool economically, as both feed and speed

have to be reduced, and under these

conditions the life of the gang tool was
very short.

The tool, as illustrated, is merely two
parting tools, mild steel body, with high

speed tips, one drilled and counterbored

and one drilled and tapped to take the

cheese head screws for holding the two
tools- together. Between the tools are

eight liners, each 1/64 in., to allow for

adjustment when tools are worn and
ground. Using this tool we were able

to maintain the same R.P.M. and feed

speed as when only using one tool,

therefore practically doubling the num-
ber of rings cut off.

The upkeep is very small in compari-
son to the four cutter gang tool, as all

lead, and the cutting faces of both tools

so ground that the top edge of each

tool will cut through before the bottom
edge.

HOLDING A LONG SHAFT TRUE IN
A LATHE

By F. Scriber

Having a number of shafts with a
tapped hole in the end to machine and
these being longer than would go be-
tween centres of the lathe, they wei-e to

through the headstock spindle as shown
at "A," Fig. 1.

In this position a bushing "B," which
fits the inside diameter of the spindle

is fastened to the end of the shaft by
screw "C." The chuck "D" is then
tightened, thus the shaft is held true at

the tapped ond by the bushing; it is trued

up at the chuck and the back rest holds

the outer end while that end is machined.
The bushing "B" also locates each shaft

in the same position endwise.

An enlarged view of the bushing and

f
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ILLUSTRATING THE MEJTHO'D OF HOLDING SHAFT TRUE.

be machined on, recourse was had to the
method shown by Fig. 1 for holding them
true. The hole was first drilled and.
tapped, using a back rest on the lathe
bed and holding the drill and tap in the
tailstock by passing the work through
the hole in the headstock spindle and

spindle end showing the screw holding
the shaft is illustrated by Fig. 2. The
particular advantage in holding by this

method .consists of having the tapped
holes true with the turned end.

GENERAL VIEW OF THE HOLDER.

that is necessary is renewal of tips

when worn. It is important that the
top tool has the required amount of

driving with a chuck in the usual man-
ner, following which the shafts were re-

versed end for end and again passed

MARKING NAMES ON TOOLS
By W. S. Standiford

Many mechanics like to h^ve their

names or initials put upon their tools.

This is generally done by means of a

steel stamp containing the desired let-

ters, but as marking the name by use

of a stamp requires considerable force in

order to do the work properly upon the

unhardened part, it frequently happens

that they are thrown out of adjustment

by being sprung or bent, which inter-

feres with their accuracy and often

renders them useless.

The steel stamp cannot be used upon
hardened parts at all, thus some articles

such as hardened steel rules must re-

main unmarked. The acid process of

etching names has the advantage that

it does not throw any parts out of

alignment, and also allows hardened or

soft sections to be eaten away by the

acids, so that a workman can place his

name upon the metal wherever he lik«s.

By using the first chemical method which

makes copper colored letters, or if a

set of rubber type is used with asphal-

tum vprnish, it will be found bv exper-

ience that the corrodent employed makes



June 24, 1920 CANADIAN MACHINERY 595.

ia mucTi neater appeai-Tlig 'fileee of work
as contrasted with the sulphuric acid
mixture given in the last recipe. Both
are good though, and do the work well,

but the writer regards the copper for-
mula as producing the most artistic

work. Formula for a copper corrodent
is as follows:

Distilled water 4 ounces
Copper sulphate 1 ounce
Salt 1 ounce
Zinc sulphate % ounce
Alum sulphate 14 ounce

Mix all the chemicals in the water and
shake vigorously until they are dissolved.

The mixture is then ready for use. Now
take the articles to be marked; clean off

any rust on the article with fine sand
or emery paper on the spot where the
name is to be placed. Smear it with good
soap or paraffine wax, then write name
down with a scriber, or other sharp in-

strument, and cover the marking with
the fluid—or better still, fill up the

tracing with it. Leave the object alone

until the name turns copper colored.

Moisten the soap with water, or if the

wax is used, scrape it off. The soap
can be removed easily by rubbing. The
solution need only he left on for five

minutes.

To those who would like to have their

names put on tools in a neater manner
than is possible by using a scriber, the

employment of rubber type, which can be
bought at any ten cent store, is recom-

mended. In using the type, proceed as

follows: Set type in the holder in a re-

verse direction to what it will appear

when printed; or in other words, reading

from right to left. Get a small can of as-

phaltum varnish from a hardware store,

tack a piece of cotton cloth to a piece

of level wood, spread a small amount of

the varnish by means of a flat stick on

the cloth; press the type on the cloth,

then press type lightly on the metal and

let it dry, which will take only a few min-

utes. Make a small rectangular piece

of wood about % of an inch thick, the

length and width depending upon the size

of tool and length of name; the object

being to have as wide margin as possible

around the name.

Bevel the sides of the rectangular

piece of wood vrith a knife or file—

a

steep angle making it withdraw easily

from the soap. Put a tack in the middle

of wooden piece to serve as a handle,

lay the rectangular section of wood over

the name, making sure that the margins

are equally spaced. Then put soap or

»wax around the sides of wood so that

none of the solution will escape. With-

draw the block, and fill the place with

corrodent. Pour the latter off after it

»has b;cn on five minutes, and clear away
soap or wax as previously described and

you will have your name in black letters

on a copper colored background. The

type should be cleaned with turpentine

after using. In inking the type with as-

phaltum, care must be taken not to get

too much on as it will clog the letters;

l^ft if they should contain too much ink, it

can be gotten rid of by pressing it on a
piece of paper. It would be better for
the beginner to try the process on a piece

of iron or steel before putting his name
on the tool; thus he will get familiar
in handling the type and do a good job.

These directions for doing the work may
seem tedious, but it will be found in

practice, that it is a very easy matter to
place names upon tools.

Another method of etching names on
steel, is by the use of sulphuric acid
solution. This cuts directly into the

metal and leaves the letters countersunk,
both background and letters having the
same color. If the rubber stamp letters

are used with asphaltum varnish, the
background will be eaten away, leaving
the letters in relief. The acid mixture is

made as follows:

Sulphuric acid 1 ounce
Water 4 ounces

Pour the acid slowly Into the water,
stirring with a stick—don't add the

water to acid as it will fly up into the

face. After making, use soap or paraf-

fine wax to cover the parts of tool as

previously described, using a scriber to

scratch through soap or wax to enable

acid penetration. After the work is

done, wash off acid thoroughly and
grease article to avoid rust. It should

be remembered that both etching mix-
tures are poisons, and the hands should

be cleaned after the work is done.

shown is for drilling the small hole at
the side.

Referring to the jig drawing. Fig. 1, two-

parts, A and B, are slipped over pins,

the cover C with a handle formed on the

end of it carries two pins D, which are

flatted to go into the slots of the work,
thereby locating the same radially. The
cover swings down against the seat X,
and in this position there is about .010

clearance between the work and the cov-

er, consequently the work is not gripped
in any manner, but is held in a fixed lo-

cation from which it cannot get away,
the cover being held down and the jig

held by one hand while the drill spindle

is operated with the other hand.

This makes a very quick and efficient

jig, is easily held by the operator, and
he is not apt to be cut by revolving sharp

edges.

INTERESTING BOOKLET
A very interesting booklet has been

prepared by the Warner & Swasey Co.,

Cleveland, Ohio, to record the celebra-

tion of their fortieth anniversary. This
book presents in brief form the history

and development and character of their

business, and has been prepared, not only

for distribution to the members and em-
ployees of the firm, but to any others

who may be interested.

DRILL JIG FOR TWO PARTS
By F. Scriber

It quite frequently happens when
small parts are to be drilled that a jig

is made, which although it locates the

work properly, it is in turn very hard

to hold, ovdng to it being so small that

it is carried round by the drill as it is

fed into the work.

With this in view, the jig illustrated

by Fig 1 was designed for holding two

parts such as are shown in Fig 2. These

parts are first drilled, counterbored and

NEW CATALOGUE
The Butterfield & Company division,

manufacturers of taps, dies, screw

plates, blacksmith stocks and dies, tap

wrenches and reamers, etc., have issued

a new catalogue known as No. 18. In

addition to the various lines illustrated,

a section is devoted to tables and gen-

eral information, all of which are use-

ful at any time.

Producing Lignite.—By the first of

August the lignite briqueting plants es-

tablished by the Research Council to fit

for use the coals obtained at Souris and
at Estevan, Sask., will be producing. It

DETAILED VIEW OF THE JIG.

turned on a screw machine, after which

they are flattened on the sides and slotted

across on a milling machine. The jig

is expected that 30,000 tons will be pro-

duced this year at a cost much less than

anthracite.
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DEVELOPMENTS IN
SHOP EQUIPMENT

FRICTION CHUCK
The Roberts Manufacturing Co., New

Haven, Conn., have placed on the market
what is known as their Improved Fric-

tion Chuck. This chuch is especially

adaptable for drilling, tapping, and stud

setting, and its positive friction prevents

the breaking of taps.

The first illustration shows the differ-

erent parts disassembled, while the

second photo shows the different attach-

ments In assembly condition.

The design of tl'is chuck
has been carefully prepared,
and the number of working
parts reduced to a minimum.
All set screws and feathers

have been elimirated, which
enables the operator to

handle the chuck with per-

fect ease.

The fi-iction is m.etal to

metal, no fibre washers being

used. This ensures posi-

tive friction, with no accompanying
trouble or annoyance. The nose piece,

which is used as a driver for the sockets,

is so designed as to remove all strains,

thus insuring the accurate running of

sockets, and adding to the life of the

chuck.

Once it is set for required size tap, it

is absolutely fixed. A clamping nut
accomplishes this instantaneously. When
the tap strikes the bottom of the hole

the friction slips. Owing to the metal
to metal friction the action is positive,

eliminating the possibility of broken
taps.

In order that readers can grasp
clearly the uses of the various parts we
refer them to Fig. 2, the parts of which
are as follows:

A. The spindle, made to fit any ma-
chise. B. The driving plate; this at-

tightening, it would back off. D. The
main body of chuck. The male part of

"V" friction is screwed onto end of the
spindle and is made of cast iron: This
contains two slots in the "V" which in-

sures perfect lubrication. E. Sliding
collar. By raising upward it enables op-
erator to remove and replace sockets

without stopping the machine. Socket
is locked in place by lowering sliding

collar. F. The clutch nose piece. The
driving is done entirely by this nose

The method has been made foolproof,

and, as has been demonstrated, doors
thus operated always go up to the proper
position and always go down to the pro-
per position, no matter what the weight.

The first Installation of this system,
made at the plant of the Alan Wood,
Iron, and Steel Company, Conshohocken,
Pa., has been in continuous operation for

fourteen months without repairs, atten-

tion, or maintenance expense whatever.
Five hoists, with an automatic release.

ILLUSTRATING THE CONSTRUCTION AND DETAILS OF THE CHUCK.

piece, which relieves all strain from
the recess and guarantees accurate run-

ning of sockets at all times. G. The
socket for holding taps. H. The socket,

for stud setting. I. The bushings for

holding taps. J. The bushings for hold-

ing stud setters. K. Drill socket.

These chucks are made for the follow-

ing size drills and taps:

No. arranged to take from 1-16" to V2"

No. 1 arrange! to take from %" to 1V4'

No. 2 arranged to take from %" to 2"

No. 3 arranged to take from 1%" to 3"

HOIST FOR FURNACE DOORS
Every interesting hydraulic sys-

tem for raising and lowering heavy
doors such as are used on open
hearth and heating furnace work
has been perfected by the Link-Belt Co.

THE OHUCK COMPLETE, AND OTHER ATTACHMENTS.

tachment removes all strain from tang
of the spindle. C. The clamping nut.
This nut screws into body of chuck and
has left hand thread, so that in case it

should cut for lack of oil, instead of

of Chicago, 111. As this news is oT par-
ticular interest to those using furnace's
with heavy doors, v/e give, in the fol-

lowing article, a description of the ar-

raiigfmeiit.

are used in this plant. 1

On each hoist is mounted a pair of

chain shca\es attached to a worm wheel
shaft between two flanges which are

pinned to the shaft and supplied with
fibre friction surfaces en the sides to-

ward the sheaves. The worm wheel is

driven by worm mounted on the shaft

of a reversible motor, the worm and
wheel being inclosed in suitable housing.

To raise the furnace door the motor is

started in the direction which will pull

down on the left-hand chain. As long

as the counterweight continues it poll

the sheaves squeeze' out against the

flanges, and are thereby diiven in the

direction which will wind up the left-

hand chain and thus lift the door.

The right-hand sheave has a fixed

stop on its periphery, so located that it

will ccme in contact with a stop on the

bottom casting when the furnace door
has reached its proper
height. With the motion of

the right-hand sheave ar-

resto.1 by this stop the shaft

cannot rotate the left-hand

sheave further gecause the

squetze between the sheaves
and fiiction flanges is re-

lieved. Ther is no oppor-
tunity, therefore, for over-

winding, and if through
carelessness the urrent is

not shut off promptly, the shaft with its

flanges will simply continue to revolve
in sliding frictional contact with the
sheaves, but without the power to grip
and rotate them further.



.Tune 24, 1920 CANADIAN MACHINERY

GENERAL VIEW OF CHAIN SLEEVES.

For lowering the doors the direction of
the motor is reversed, and practically
the same process repeated, except that
in this case the power of the motor is
usod to lift the counterweight, while the
pull from the weight of the door serves
to keep the sheaves squeezed apart
against the friction flanges until a
stop on the left-hand sheave engages
with a stop in the bottom casting- and
prevents over-winding of the ccunter-
v/eight chain in the same mannor as de-
scribed for the other sheave.
The stop features do away with the

automatic electric svritch devices which
have proved so troublesome for this type
of hoist, and they secure an exact stop
for all hoists without involving failure
from human carelessness or complicated
electrical equipment. The motor is

started, stepped or reversed, and the
Hoot rai.=ed or lowered, by simple push
button mechanism.
The photograph and diagram shown

with this article will further interest
an.v possible user.

straight side press which has a working
length of 16 feet between the housings,
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and capable of exerting a pressure of
300 tons, distributed load. The width
of the ram is 16 inches, and it is provided
with a pneumatic counter balance
operating at a pressure of from 80 to

100 lbs. per sq. in. A 50 h.p. direct

current motor is direct connected to the
machine, the initial speed of 775 r.p.m.

being reduced to a normal ram speed of

25 strokes per min., the length of the

stroke being 5 inches. Friction slip ia

provided in the fly-wheel to protect the

machine against jamming of the dies.

The machine is fitted with front and
rear adjustable clamping strippers. Side

housings are of cast steel and other

frame members are made of semi-steel.

NEW THINGS IN MACHINE TOOLS

ROD POINTING MACHINE
The Kent Machine Company, of Kent,

Ohio, has just placed a two-spindle point-
ing machine on the market that is in-
tended for the pointing of bolt or rods
up to ^4, inch in diameter. One operator
only is required to run the machine, all

he has to do is to insert the work in
the gripping chucks, the other opera-
tions being perfonned automatically.
Cams actuate the spindles so that one is

moved forward while the other is drawn
back. Guide bushings are provided for
different sizes of work. It is claimed
that fifty rods per minute can be pointed
by this machine.

Company, of Waynesboro, Pa., that has
many interesting features. The nuts are
contained in a magazine and are auto-
matically fed onto a hardened threaded
mandrel and against an equalizing col-

lar. When the nut is faced, the backing
off of the head operates the friction
clutch that reverses the spindle, and
fingers on a yoke hold the nut while
being unscrewed from the mandrel. The
machine has an approximate capacity of
twenty ?6-inch nuts per min.

GANG SLITTING AND LEVELLING
SHEARS

The Yoder Company, of Cleveland,
Ohio, has recently placed on the market
a specially designed slitting shear that
removes any irregularities in the strip

after it has been cut, the long guides
and the levelling rolls assuring a per-
fectly flat piece of metal, free from burrs
left by the slitting shear. After being
cut the metal strips pass through a set

of seven rolls that entirely eliminate
any tendency to warp or twist. On metal
up to Vs inch in thickness, strips as
narrow as 2% inches may be cut. The
machines are made in various sizes to

accommodate different widths and thick-

ness of material.

DIAGRAMMATIC VIEW OF THE FURNACE ARRANGEMENT.

16 FT. STRAIGHT SIDE PRESS
Williams, White and Company, of Mo-

line, 111., are now manufacturing a

M'T FACING MACHINE
A new tj-pe of nut facing machine

has been developed by the Victor Tool

OIL FILTERING CABINET
The Wayne Oil Tank and Pump Com-

pany, of Fort Wayne, Ind., has recently
placed on the market a new oil filtering

cabinet, which is intended to be placed
under the machine from which the oil

is flowing. The oil, after entering the
cabinet, passes through a • fine wire
screen and is heated to a temperature
of &bout ISO degrees Fahr., and is then
delivered to a precipitating chamber
where all the grit and sediment is de-
posited. After passing through cloth
filters, the oil is delivered to the stor-

age tanks.
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British Steel Tonnage
'TpHE way in which Great Britain is coming back into

the iron and steel markets of the world is a matter of

surprise. There have been all sorts of obstacles thrown
in the way. There have been strikes of all sorts, lock-outs

and transportation troubles, but against all this there has

been steady and determined progress, until now her pro-

duction is greater than the record-breaking months of 191;?.

For the first five months of this year the British steel

output has been at a greater yearly rate than the total

for any calendar year, or at a rate of 9,672,000 tons as

against 9,591,000 in 1918 when the pressure of war neces-

sity was driving production figures to new levels.

Before the war Britain's production of iron was greater

than that of steel, but now the figures have been reversed.

A fairly large tonnage of British high speed steel is

again going into the American market, from which the

British makers had to withdraw during the war.

Britain's recovery is well shown in the steel tonnage
records she is hanging up through all her troublesome
days.

He Urges Use of Caution
pH.ARLES PIEZ, I'resient of the Link-Bedt Co., on be-

half of the Illinois Manufacturers' Association, asks

the U. S. Railroad Labor Board to go carefully in adjust-

ing new wage awards. He bases his argument on four

points:

First: The practice of basing wages on the cost of

living, without taking into account the work performed

for the wages, is, in our opinion, at the very bottom of

the present disturbed and unsatisfactory labor condition.

It is usual now in presenting claims for wage advances, to

attach an estimated fam-ily budget, upon which the per-

centage of wage increase is predicated. Unfortunately

this family budget is presented only to further the claims

of a particular body, but we believe it to be the duty of

your Board to consider where a universal application of

the budget presented in the railroad case would lead.

Second: The divorce of wages from production has

been one of the calamities of the war, for it has created

in the mind of the wage earner the delusion that ir-

respective of output, performance, or character of service

rendered, he is entitled to live on a certain scale. Statisti-

cians spend their time in developing elaborated lists of

family requirements, instead of determining how wage in-

ci^eases based on these requirements can be paid.

Third: The industries have for the past eighteen months

been adjusting their wage scales to meet the changed

conditions. We think your honorable body should be

guided in the final determination Of wages to be paid, by
the rates obtaining in similar crafts in the industries.

Fourth: The advances in cost of living have affected

most adversely the lowest paid wage earners, and the in-

creases in the wages paid unskilled labor have, therefore,

been largest.

I

The Merger Goes On
T would appear now that the opposition to the forma-

tion of the British Empire Steel Merger had been over-

come at least for some time. This opposition was being

(lii-ected chiefly by the late president of the Dominion

Steel Corporation, and he was supported by several of

the directors of the corporation. The objections held by

these gentlemen were not against the merger itself, but

against the inclusion of some of the smaller companies

which it is proposed to include. At the annual meeting

recently these directors all spoke, and demanded more

information, claiming they were safeguarding the interests

of the shareholders. However, the result of the meeting

was the election of a new board of directors, which did

not include any of those protesting. It was stated by Col.

Grant W. Morden that ample opportunity would be given

shareholders to approve or disapprove the amalgamation

at a later date.

The formation of this great combination of interests

holds such possibilities for our future trade, that given

sound financing, its success is assui-ed. Where steel-

makers are combined and shipowners have to buy from

them, it makes for high prices of steel and ships. If,

however, steelmakers and shipbuilders are both actuated

by the same interests, it makes for cheaper ships. That

is only one aspect of the case. The most promising thing

is that with the capital that would be made available the

natural resources of the coal and iron districts of Nova

Scotia would be developed in a manner that has not yet

been approached. W^ are not among those who see noth-

ing but evil in mergers or trusts, but on the contrary, be-

lieve that the solution of the high prices of commodities

will be found in the reduction of production costs, made

possible by combinations of capital and management. In

the engineering field, the most efficient use of the various

types of works is made possible by this means, and it is

a significant fact that most of the leading engineering

firms in Great Britain are now amalgamated, as the re-

sult of the conditions prevailing since the armistice.
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SEVERAL CHANGES IN
THE FAIRBANKS-MORSE CO.

Mr. G. J. Brittain Becomes Vice-President and
Sales Manager of The Company—Other

Announcements

Artificial Feeding

Mr. G. J. Brittain, formerly managing-director of the
Winnipeg, Calgary and Saslcatoon Branches of the Can-
adian Fairbanks-Morse Co., Limited, has been appointed
vice-president and general sales manager of that organi-
zation, with headquarters in Montreal. Mr. Brittain suc-
ceeds Mr. C. Graham Drinkwater, who has been vice-

president in charge
of sales for many
years, and who has
resigned to join the
banking firm of Al-
dred & Company,
Limited.

Mr. Brittain brings
to his new post a
wide experience of
many years and a
splendid record of
achievement. He was
one of the first sales-

men engaged by the
Canadian Fairbanks-i

Morse Co., Limited,
in the early days of
the Company and he
has made good in

every position to
which he has been
appointed. He has
the entire confidence

and hearty support
of all those who know him, both in the organization and as
customers.

Mr. Kenneth Forbes, who has been manager of the St.
John, N.B., Branch, goes to Winnipeg to assume charge of
that Branch, together with that of the Regina Branch,
which is under construction at the present.

Mr. Forbes is succeeded at St. John, N.B., by Mr. W. J.

Hill. Other changes in the management of the Sales De-

partment—all of which represent well-earned promotion

and increased opportunity to assume greater responsibili-

ties—are the appointments of Mr. Makolm Cordell to be

Montreal manager, and Mr. George L. Nies and Mr. Archi-

bald Turnbull, who will become manager of the Calgary
and Saskatoon Branches, respectively, taking up a portion

of the duties which formerly came under the direction of

Mr. Brittain.

G. J. BRITTAIN

AFIRE broke out under the decks of a vessel at New
York harbor, and at the time it looked as though a
number of men would be roasted like rats in a

trap. They were at the front of the vessel in a place where
they could not be reached by the firemen.

Fortunately they were engaged with a welding and cut-

ting outfit and of this they made such good use that they
were able to cut a hole big enough in the ship plate to

allow the imprisoned ones to get out.

Science and industry are constantly adding something
worth while to the world's sum total of things that count.

Welding and cutting devices have never been recommended
or advertised as part and parcel of life saving equipment,

but here is a case and here is the evidence.

T T would seem that the new United States merchant
* marine, having been brought into life very hurriedly,
now requires some more than ordinary stimulus to keep
it living. The Jones Act, which has recently passed, pro-
vides for the abrogation of all treaties which prevent dis-
criminatory duties being imposed on MMaiga ships, and
also prevents United States goodx bd^Srried from a
U. S. port to another U. S. port via a fomgn port in any
but a vessel flying the U. S. flag. This would appear to be
aimed particularly at the trade which has developed be-
tween U. S. ports and Alaska over Canadian railways and
by Canadian steamers. The whole measure seems to be a
tacit confession that, left to itself, the U. S. merchant
marine cannot survive, and that to ensure its prosperity
open competition must be eliminated. Whether the
course pursued is a wise one is open to doubt. It is not
to be supposed that other nations will sit quietly by and
see their ships practically barred from United States
ports, and still allow vessels of that nation to come and
go freely where they list. If a policy of reUliation should
be adopted by the maritime nations who are the chief com-
petitors of the United States, it is conceivable that the
Jones Act could become a very efficient boomerang. The
new merchant marine of our neighbors can become a suc-
cessful trading fleet only if it can join in world trade,
and it would be a comparatively easy matter to effectually
bar it from a large portion of the world's ports, to say
nothing of coaling and oil fueling stations. It is to be
hoped that the formal representations that will doubtless
be made by the interested nations to the U. S. Govern-
ment will result in a modification of the new act, and that
a commercial war with all its dangers may be avoided.

A mid-West banker writing to the Financial Post,
Juno 14, says: "Just at the present time agricultural con-
ditions throughout the West are most favorable. We
have had some splenlid rains, and the weather of late has
been such as to bring the grain along at a very fast pace.
I think, generally speaking, it is not more than a week
behind normal progress, and bids fair to make this up
quickly. If this Western country should harvest the
present prospective crop there would be plenty of money
.ivaileble this fall to purchase goods made in EUttern
Canada."

JUST A miyuTE rHcntrtLLfK-
iD LIKE TO Give rwara
LOOK Over

It Bicht b« « g«ed Um at thai.
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MARKET
DEVELOPMENTS

Shipments Still Coming in Very Slowly
Warehouses Handling Premium Shipments Kept Busy Getting
From Under Their Obligations—Talk of Another Strike in the

Steel Mills of United States, to Start on First of July.

SOME shipments of material have arrived from the

steel mills during the past few days, but a good deal

of it is coming from the premium operators, and it is

taking more money to handle this trade than some of the
dealers care to risk. They have to pay a high price in the
first place, and so are anxious that the material shall move
out quickly when it arrives here. There have been cases
where orders at premium prices have been cancelled in

transit, the warehouses on this side fearing that the trade
would not stay with them in paying prices high enough to
let the mout of the obligation they had undertaken. A
fair tonnage of black sheets has arrived in Toronto under
these conditions, but so far they have been sold out as
quickly as the cars are placed. There is the element of
risk in the business, but very often premium material is

the only kind available.

During the war many makers of tools cut dovm to two
or three much-wanted lines, and by so doing' were able to
turn out great quantities of these. Now that the demand
is more general, there is a tendency on the part of some
of them to broaden the field of operation again.

The British steelmakers are coming into the market

again. Reports have it that a good tonnage of high speed

has been placed in Boston and disposed of. The figures

for the first five months of the year show that British

mills have turned out more steel than at any previous

time, even breaking the records of 1918, when the war was
driving production figures to high levels.

Gonsiderable confusion still exists, especially in steel

warehouses as to the interpretations of various taxes on

imports and sales.

Boiler tubes are much wanted and correspondingly

scarce. In some of the large yards it has been two

months since a shipment was received, and in ordinary

times they would be coming in every week or oftener.

Repair work as well as contracts are being held up right

in the season when it is usually busiest.

Some material is coming from Canadian bar mills.

The trouble is that such a tonnage is booked against the

output that it is impossible to satisfy the trade. When
flats are being rolled the dealers are busy drawing the

attention of the mills to the fact that rounds are urgently

needed.

PRODUCTION INCREASES BUT ROADS
CAN NOT HANDLE IT QUICKLY YET

Special to CANADIAN MACHINERY.

pTTTSBURGH. June 24.—Production of
•I both pig iron and steel has increased
a trifle and the rate is now nearly, if
not quite up to the rate in March, the
best rate attained since October, 1918.

Steel shipments have increased but
little, and are still hardly equal to pro-
duction, though the additions to the large
amount of steel accumulated are now
small. In occasional instances mills are
probably shipping somewhat more steel
than they make. Early last week car
supplies at some of the plants suddenly
dropped off, the explanation offered be-
ing that this was due to the establish-
ment of tl-.e railroad pools in lake coal
and lake ore, under instructions by the
Interstate Commerce Commission. A
desperate situation had arisen as to lake
coal, the Northwest being faced with a
fuel famine next winter. The extra car
shortage proved to be only temporary.
Shipments of tin plate have been excel-
lent, far in excess of the production.

The pig iron and steel markets are very
quiet all along the line. There is busi-

ness being placed, but it is only of rou-
tine character, the market being abso-
lutely devoid of snap. Customers of the
Steel Corporation are bu\nng freely .in

so far as the corporation is willing to
accept their contracts, and evidently
have entire faith in the stability of the
Corporation's prices, which are all in ac-
cordance ^\ith the Industrial Board
schedule effective March 21, 1919. The
Corporation has prlven another evidence
of its disposition to hold prices down in
having allotted some pig iron tonnages
to regular customers in the Chicago dis-

trict at $36 when the independent market
is $43, this being in line with its policy
on Birmingham iron, which the Corpor-
ation has not sold at above $38, the in-

dependent market being $42.

Regular cuttcmers of independents are
limiting their purchases to absolutely
known requirements in the case of in-

dependents that have particularly high
prices, while in the ca^e of independents
that are only $1C to $20 above the Cor-
poration prices it is the producer that
limits the amount of business placed.

Contracting for Connellsville furnace

coke for the second half of the j'ear pre-

sents very difficult problems for both

producers and consumers. The producers

see a present coal market in the Pitts-

burgh district ranging between $8 and
$10 per net ton at mines, and at $9 the
market value merely of the ton and a
half of coal required to make a ton of
coke would be $13.50, while the cost of
mnking coke would be say $1.50, makmg
$15 for coke, to get back the coal value.

Coal may be worth much less during the
second half of the year, but no one can
prove that it will be. To ask $15 Tor
coke would mean that no sales would be
precedents the conditions that would
be paid might mean a big loss, compared
with what might be obtained for the
coal.

The furnaceman, on the other hand,
does not know whether pig iron is going
to advance or decline, hut seriously fears
that it is going to decline. Some opera-
tors have offered "ratio" contract? at 4
to 1 on basic pig iron, which would mean
?10.87% for coke when basic pig iron is

$43.50, valley, as at present. If nig iron
went to $32 the coke would cost $8 on
such a ratio contract, but .Tccording to

precedents the conditions that would
make $32 pig iron would also make coke
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in the open market worth much lesF than
$8, avA thus the furnaceman is puzzled,
just as is the case with the coke operator.

Contracts involving about 25,000 tons
of coke a month have been closed on the
4 to 1 ratio basis, also contracts for a
considerable tonnage at flat prices be-
tween $10 anu $12. Some operators and
fumiicemen are indisposed to contract at
ail, and may get together on the basis
of a monthly or weekly adjustment of
price during the half year.

POINTS IN WEEK'S
MARKETING NOTES

PREMIUM LINES TO
MOVE OUT QUICKLY

Dealers Prefer to Get High-Priced Ma-
terials Oflf of Their Hands as

Soon as Possible

'~n OUONTG.—Warehouses are the bus-
• iest places in the steel or machinery
market jnst now. They are busy because
they want to keep themselves sold out
and they arc not finding it very hard
yet. Much of the material they are tak-
ing in is coining at a pretty fair pre-
mium, and in order to keep well in&ide
the safety margin they must hustle and
get this stuff out.

In other lines there is an apparent
dullness, and this is quite true of the
machine tool business for the past week
or £0. The volume of business is smaller.
During the war there were tendencies

developed that have been adhered to so
far by machine tool builders, hut there
is now a willingness on the part of some
of them to depart from these ideas. One
of the dealers pointed this out to Cana-
dian Machinery to-day. "When the war
was on there was a call," he stated, "for
certain lino;^ of machinery for the mak-
ing of shells. This work was taken on
by some «hops, and they found that by
devoting all their time to one or two
lines they could get ni.uch better produc-
tion returns, ns they were able to work
on a quantity basis instead of building
each machine or set of machines. They
decided that if this were good pracSce
for their shops during the period of the
war it was good practice for their shops
when the war was over, and they were
again opeiating on peace-time lines. This
has been going along very nicely uniil
they find that there is a limit to the
market for these special machines. They
seo other businesses going by now be-
cause they are not in shape to go out
and take it over. I find there is quite
a change coming over some of the firms
with whom we do business. A little

while ago they would not consider mak-
ing a proposition on certain lines and
sizes, but now there is quite a change
in attitude on their part, and I believe

that this movement will cciitinue."

Several Canadian dealers have been in

Atlantic City during the past few days
attending the big railway corf/ention

there, where there was a good exhibit of

machine tools especially designee! for

that class of work. As far as can be ga-

thered the feeling seems to be that the

railroads ot United States are counted
upon to do quite a bit of buying in the

There is talk of another steel
f-trike in the U. S. steel mills start-
ing on July 1.

Britain's output of steel for the
first five months of the year shows
an increase over any existing re-

cord.

Black sheets, 14 and 16 gauge,
have been selling as high as 12

'/j

cents per pound.

Boiler tubes are not arriving and
they are much needed in many
plants.

National Uailways are out with
a small list of tools—wood and
metal working, for the Western
shops.

Machine tool trade in this district

remains quiet, and large orders are
iiot being placed.

Indications point to a stiffening
in the price of Old Country high-
speed tools.

Pig iron is being sold in Toronto
at $53.80 per ton.

Canadian roads are also out with a
small list now, calling for som.e equip-
ment for the Western shops, including
both metal-woiking and wood-working
machinery.

Those Tax Proposals

Many dealers are appealing to cus-
toms brokers and to the collectors here
for rulings on certain cases as they come
up from day to day. Some of the rulings
that have been given ai-e not dX-finite

enough to enable the collectors to give
arswers that are definite enough.
One of these sections that affects the

sale of machine tools is as follows: 8. (a)
"That in addition to the present duty of
exercise .">.nd customs, a tax of one per
cent, shall be imposed, levied and col-

lected on sales and deliveries by manu-
facturers, wholesalers or jobbers, and on
the duty-paid value of importations;
than in respect of sales by manufacturers
to retailers or consumers, or on impor-
tations by retailers or consumers, the
tax payable shall be two per cent."

One firm handling among other things
small tools, claims that the Government
was not intending to protect the jobber,

but was simply after the revenue that

might go slipping through here by the

jobber losing the business that would
come to him without the tax being on.

The consumer might try and evade the

jobbers' tax.by buying direct from the

maker. The Government, in order to

make suvp of th-s. has put on the two
per cent. here. There is one point that

docs not seem certain. Some dealers are

char^mg the buyer with the one per cent,
sale.': tax, while others, especially on
small tools, are absorbing it and decreas-
ing their profits to that extent.

Several lar^'c shipmonU of English
small tools have arrived during the week
and these are being placed on the mar-
ket. The price seems to be a little lower
than that quoted by most of the Cana-
dian firms, but according to some of
the Old Country makers they are looking
for a stiffening in price of the Old Coun-
try high-.speed lines. One of the firraa
representing Old Country lines stated
thai the British firms were in shape to
recover the high-speed .steel market in
the United States which they lost during
the war. As proof of this they called
attention to the large order that was
placed and shipped to Boston recently of
British high-speed steel.

Canadian makers of small tools, it is
understood, hive notified some of those
who have been receiving preferred prices
that this practice will be continued.
This refers to manufacturers or large
buyers who have heretofore been able to
buy from the dealer at just as good a
figure and under just as good or better
chances of quick delivery as from the
jobber.

Several of the Canadian makers con-
sidered the.se matters last week, but
there was nothing drastic in their pro-
gramme at Montreal.

Reporting Better Deliveries

Black sheets, especially 14 and 16,
hr.ve been much wanted and are hard to
secure. A good shipment of these came
in during the week, and were sold quick-
ly at a price fairly well above what
might be considered an ordinary mar-
ket quotation. The warehouse bringing
them in had a top price to take care of.

"This business of handling a fairly
large tonnage of premium material
when deliveries are slow is not a pleas-
ant task," was the way one warehouse-
man sized it up. "We know that when
we take or. the tonnage we are taking
with it a risk, but we also know that
there are firms all over Canada that
will be glad to pay if they can get tha
material they want. We are always
glad when these decidedly peak prem-
iums are cleared out of "stock, for we
could not be caught with many of such
shipments and keep on the right side
of the books." There is a tendency on
the part of some of the importers to
drop premium bookings, and cancella-
tiotis are more frequent now on short
notice than they have been for some
months.

Neither have the warehouses become
altogether accustomed to the manner of
placing and allotting the new taxes. For
instance, one firm wanted tubes for a
certain boiler, which would come bent.
It was not known whether this would
be considered a manufactured article
and come under a different rating' to
ordinary boiler tubes. The local collec-
tor advised asking Ottawa for a ruling:,

and Ottawa replied to the wire telling
the buyer here tc get in touch with the
local collector.
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Movement of ordinary, standard size

boiler tubes is very slow, Some of the

deaiers state that they have not had a

tube in two mcnths, whereas in ordinary

times they would be getting in from
one to two cars a week.

Bar iron is coming along in fair quan-
tities, one of the Canadian mills at

least being able to give fairly good ship-

ment. It seems impossible to please

both users of flats and users of rounds.

There is, as far as reinforcing rounds

are concerned, a definite season when

these are in demand and after that has

passed they are a dead line.

Pig iron is selling at ?53.80 for 2.25 to

2.75 per cent, silicon.

FOUNDRY ACTIVITY IS GIVING
SOME RELIEF IN MONTREAL FIELD

Special to CANADIAN MACHINERY.

MO.^ITREAL, June 24.—Definite signs

of industrial improvement are slow
in coming but indications are beginning
to point to a gradual betterment in many
directions. The resumption of foundry
activities in this district has given re-

lief to many manufacturers, as threaten-

ed scarcity was beginning to affect the

opej-ations of plants getting outside

castini;s. The modification of the

tax budg<.>t may have somethins;

to do with the optimistic feel-

ing, as manufacturers are better pleas-

ed with the changes that have been ef-

fected. There appears to be a slight

break in railroad congestion, and tMs is

more favorable to the consuming trade,

and this condition v/ill do much to in-

fuse confidence into general industrial

enterprise. The steel situation is still

suffering from unbalanced supply and
demand, but even here the outlook is

encouraging. Old material movement is

comparatively quiet, being a reflection

of industrial curtailment, resulting from
irregular producing supplies.

Hopeful of Early Improvement

Apart from the encouraging reports

of increased steel output from the pro-

ducing mills, the general situation re-

mains uncl'.anged. Deliveries are still

irregular, as transportation facilities

are inadequate to meet the require-

ments of the trade. Present conditions

will prevail until railroad congestion

is relieved and the freight now in transit

has reached its destination, thus re-

leasing many cars that are now tied up.

The disorganization of railroad opera-

tion, during the strike and since, has

meant the employment of many new men
and reasonable time must elapse before

normal operations can be resumed. Des-
pite the rumors that have been heard
of, large' quantities of steel being

held in reserve at some of the mills,

visits by Canadian dealers fail to dis-

close any stocks of abnormal magnitude.
It is true that some yards in the States

have large supplies in the yards, but
the bulk of this is awaiting shipment
to previous purchasers, whose orders

have been on the books for months.
Exi.sting conditions cannot prevent the

accumulation of niftterial at producing
points and is not improbable that freer

shipments will result in an easier mar-
ket. Such a change would not only aid

in the removal of finished product but
•yould allow much needed raw materials

to pass to the mills, and, in consequence,
permit increased activity in the way of

production. Some dealers here have
been able to satisfy customers in the

way of sheets and tubes, as incoming
supply has been slightly improved, but
the demand is still such as to prevent
other than temporary warehouse stocks.

Uncertain Delivery Affects Trade
Machine tool activity is still gauged

b> the period of time that must elapse

between the placing of the order and
the receipt of the equipment. This fac-

tor of shipping is still so very uncertain
that buying of tools is still deferred
awaiting more definite assurance of de-

livery. In some cases dealers state that

surprises have been given to customers
in the way of prompt shipment, but
when .isked for an explanation the dealer

himself is unable to give one, and could

give no further reason than that it was
due to the prevailing uncertainty. Deal-
ers have reports of shipments that have
been on the way for from six to eight

weeks, and others where equipment has
come through in a few days, even before

the invoice. English goods are coming
in regularly, and while delivery dales

are never definite, the receipt of rria-

terial from this source is invariably

move certain than from the States.

Large machine tool orders are seldom
placed now, but small lots, widely dis-

tributed, retain the interest of the

trade. Used equipment is still in de-

mand but the week's sales have been
lighter. Supplies are in good demand
but affected by uncertain shipments.

Quiet Week in Scrap
Improvement in scrap activity is al-

most entirely confined to the slightly

better demand for foundry scrap. TWs
is probably due to the resumption of

work in local shops following a brief

period of idleness. The restricted ac-

tivity in many lines, as a result of in-

dofeinite and delayed deliveries of ma-
definite and delayed deliveries of ma-
terials and dealers report a quiet week
with little prospect of early betterment.

A slightly increased demand has been
noted on scran zinc and brass, but onlv

of a temporary cbai'aeter. While deal-

ers are not forcing a decline it is be-

lieved that the market is generally

weaker The needs of the trade, np-

parently, are as insistent as ever. But
owing to the prevailing uncertainty re-

carding deliveries many plants arc forc-

ed to curtail production. Dealers state

that normal conditions will nrobably be

revived when the railroad situation be-

comes stabilized. Price quotations are

unchanged but with a weak undertone.

MONTREAL NOTES

McLean Kennedy, Ltd., as agents for

the Houston Line, announce the inaugur-

ation of a new steamship service between
Montreal and the Far East. This service

will commence with the sailing of the

Clan OampbeL about the middle of July.

The McClary Manufacturing Company
have just about completd the four-storey

addition to iheir Montreal factory. This
section has been built on the south-east

jorner of the old building and will pro-

vide an additional 20,000 square feet of

floor space.

The fortieth annual convention of the
American Water Works Association is

being held in Montreal this week. Over
800 delegates from all over Canada and
the Unitod States are in attendance at

the Windsor Hotel, where the business
meetings will be held.

An interesting exhibition is being held

at the present time at McGill University.

This di.splay will represent the treasures

of the Redpalh Library, which contains

many valuable documents and original

editions of books and papers dealing

with America in its infancy.

J. T. JItCall, of Drummond and Mc-
Call, has just presented a scholarship to

McGill University in honor of his son,

James D. McCall, who was drowned in

Lake Wayagamack last year. Young
Mr. McCall entered McGill in 1911 .ind

graduated in 1915, leaving shortly after-

wards for France, where he served with
distinction in the Royal Air Force.

The laimch of the "Canadian Victor"

from the yard of the Canadian Vickers,

Ltd., on June 22, is the third that this

company has placed in the water this

spring. The first two were for Nor-
i^'egian interests.i Five other steel ves-

sels are under construction at the pre-

sent time, and it is expected that these

will all be launched before the fall Two
of these are for Norwegian shipping

companies and tiie remaining thri'e are

for the Canadian Government. The total

tonnage that this company will con-

struct this year will approximate 70,000

tons.

Several new coal discoveries have been
made in southern Chile, says "Engineer-

ing." One of these, near La Union, is

estimated to contain 40,000,000 tons,

and a special railway is being built to

the Rapalla Station. Another coal de-

posit has been found in the Department
of Castro. The greater part of the coal

field is on the beach in the northern

part of Castro Bay. The coal from this

region is different from that in other

parts of Chile, and is not unlike cannel.

The burial took place at St. Cathar-
ines. Ont., of Captain John Dewey, a

lifelcntr resident of St. Catharines, and
a noted Canadian marine engineer. lie

died at the home of his daughter, Mrs.
Thomas Welch, at Buffalo.
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I
Warner & Swansey Screw Machines

I
For large output and close limits-If you are figuring on screw

I rtheTob"
^'''' '^" "^"^"""^ """ ^' ^ ^- "'^"^^""^ ^^^"g ^ighl

I
We can supply you from stock immediately.

C.0 5.51.

i*

The A. R. Williams Machinery Company, Limited
ST. JOHN, N.B.

WINNIPEG, VANCOUVER If It's Machinery~"Write Williams"

.=SlllJi]UUIIUIJI]lil)Illllllll|||||||||||||||||||!|ili|||i|i|||i|ii||i|i|i|||j|||||||||
Illllllilillllllllllllliliiiliiiiiiiiiiiiiiii Illllllll>lllllllllllllllllllll!|[|lllllllllllllllllllllllllllllllll|||||||||!|!l!||||(||||||||!iw^^

64 Front Street West
TORONTO

of ail

Descriptions

From 5 lbs. up to 4 tons

Foundry capacity, 15 tons per day.

Difficult castings our specialty.

Mixtures regulated by chemical analysis and all

castings sandblasted.

Estimates from blue prints submitted promptly.

If desired, we can make patterns to your
drawings.

G. W. MacFarlane Engineering, Limited

Paris, Ontario

P><^

TO-DAY
is not too early,

or too late,

to start

the use

of

P.H. or Imperial Files ]f^^
"They cut fasterand wear longer."

Be File-Wise

Ingersoll File Company, Limited

John Morrow Screw and Nut Co., Ltd.
Sol« Distributors,

Ingersoll, Ontario

xjiiNGERsoiXfy
If interested tear out this page and place with letters to be answered.
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Another Steel Strike to Start on July 1 ?
Pittsburgh Thinks Both Labor Unions Are Striving to Lead Race
in Calling Men Out of the Mills—Some Interesting Sidelights on

What is Going on in the Pittsburgh District

PITTSBURGH, June 24.—At this

whiting the extent of the steel

strike, July 1, cannot be fore-

cast. The strike may not even

include all of the sheet and tin

plate mills that have hitherto been

union, or it may be considerably more
extensive. On account of the break, or

partial break, between the Amalgamated
Association and the Federation of Labor,

with which it has been affiliated, both

organizations may attempt a strike July

1. Before the Amalgamated Association

broke with the sheet and tin mills at

Atlantic City, June 14, the report was
that the American Federation of Labor

intended to call a steel strike for July 1,

and then prosecute the work of organiz-

ation, which has not gotten far since the

last strike played out. The Amalgamat-

ed Association does not want the Fed-

eration to have anything to do with the

iron and steel industry, claiming that by

reason of its several decades of exis-

tence the Amalgamated Association has

a prior right to attempt to control the

industry.

How little understanding there is of

present circumstances is illustrated by

an editorial in the leading iron and steel

trade paper of the United States, com-

mending the Amalgamated Association

for its wisdom and conservatism in

breaking with the American Federation

of Labor, interpreting this action as be-

ing due to the Amalgamated Associa-

tion's principles being too lofty to coun-

tenance the Federation's desire in the

recent iron and steel trade crisis that the

Amalgamated Association break its scale

agreements and go on strike. The real

animus of the Amalgamated Associa-

tion is to beat the Federation to an iron

and steel strike.

The conference on the sheet and tin

plate wage scales at Atlantic City was
confined almost entirely to discussion of

the amendment the Amalgamated Associ-

ation proposed to the preamble. The

association has cAitrolled only the hot

mill or tonnage labor, together with the

tin house workers, if the sheet and tin

plate plants it controlled at all. The

preamble has always provided that

should the association organize other de-

partments during the scale year, which

runs from July 1, scales could be pre-

sented, but in event of disagreement the

matter should rest until the expiration

of the scale year, the men for whom the

scale was signed remaining at work
meanwhile. The amendment proposed

was that work should terminate upon
disagreement in such a case at any time

after July 31.

This meant, in substance, that the

Amalgamated Association could at any

Special to CANADIAN MACHINERY.

time organize the picklers, or the open-
hearth steel workers, or any others, and
if the demands were not granted they
could close the hot mills. With such
power the Amalgamated Association
up to the limit of its own strength. The
plan evidently was to force by steps the
could organize any departments it chose,

organization of the entire iron and steel

industry. Two of the union sheet mills,

for instance, have blast furnaces, and
thus there would be opportunity to or-

ganize the workers at those blast fur-

naces, the organization of other blast

furnaces then being attempted.
Roughly speaking, the Amalgamated

Association controls about 40 per cent,

of the sheet and tin mills, the 60 per
cent, non-union including all the Steel

Corporation plants. Whether all the union

sheet and tin mills will close July 1, is

to be ascertained 'oy waiting to see.

According to the present outlook several

of the manufacturers intend to make the

effort to run. On the other hand, the

Amalgamated Association will doubtless

try to organize the non-union mills, and

it is possible the American Federation

of Labor will call a strike for July 1,

and also attempt to organize the mills.

Impending labor troubles may help to

explain the eagerness of the steel mills

at this time to operate as fully as pos-

sible, despite the fact that they cannot

ship all their current output, and at the

same time have large stocks, while the

ccnsuming demand can hardly be as

large as it was two or three months ago.

WHAT THE FOUNDRY AND MACHINE
SHOP BUSINESS AMOUNTED TO IN 1918

The Dominion Bureau of Statistics has

recently compiled a review indicating

the status in 1918 of foundry and ma-
chine shops in Canada. The report

covers the operations of 687 individual

plants distributed by location in the fol-

lowing order: Ontario, 369; Quebec, 126;

Nova Scotia, 23; New Brunswick, 13;

Prince Edward Island, 4; Manitoba, 23;

Saskatchewan, 2.5; Alberta, 15; British

Columbia, 69.

This is an industry that is not pe-

culiarly adapted to any one locality, but

it rather tends to follow the growth
of population and as each community
develops it provides the opportunity for

the enterprising machinist to step in and
take care of local needs.

The capital invested in this industry

in 1918^ was $84,122,446, divided among
the provinces as follows: Ontario, $56,-

880,631: Quebec, $14,276,674; British

Columbia, $3^635,563; Manitoba, $2,781,-

.536; New Brunswick, $2,623,056; Nova
Scotia, 52,007,191; Alberta, $1,176,932;

Saskatchewan, $508,42:-l; Prince Edward
Island, $232,440.

These industries distribute in salaries

and wages, $28,986,306. They consume
fuel to the value of $2,654,145, consist-

ing of coal, coke, gasoline, fuel, oils, gas,

natural and artificial.

Miscellaneous expenses, including rent

of office, rent of power, insurance, taxes,

advertising and travelling expenses, re-

pairs to buildings and machinery amount
to $8,553,509. Materials used cost $27,-

788,059, consisting principally of pig and
scrap iron, bar and sheet iron, black

and galvanized ' iron, malleable and
wrought iron, castings, sheet plate and

tool steels, steel bars, billets and other

shapes, brass and bronze castings, tin

sheet and pig copper.

The products of these industries reach

in value $82,493,897, and take the form
of iron, brass and copper castings,

stoves of all kinds, furnaces, radiators,

machinery, tools, tinware, car wheels,

foundry supplies.

SEES BIG FUTURE
FOR THE YARDS HERE

Sir James McKechnie Optimistic on
Chances of Shipbuilding in Canada

In the group of gentlemen interested

in the proposed merger who were to be

seen at the Rit/.-Carlton, Montreal, a
prominent figure was Sir James Mc-
Kechnie, K.B.E. Sir James is managing
director of Vickers, Limited, at Barrow-
in-Furness, England, and is considered

one of the foremost engineers and marine
architects in the world. To the Gazette

representative, he stated:

"I have just returned from an inspec-

tion trip of the shipbuilding plants pro-

posed to be absorbed in the British Em-
pire Steel Corporation. I am sur-

prised at their magnitude, and also at

the economical layout of the plants, and
1 have seen the most modern machinery
in these plants that exists anywhere to-

day, and for the first time in my lifft I

am ready to admit that there is a great

future for the shipbuilding industry in

Canada.
"I have no hesitation in saying that

the acquisition of the companies owning
these clants is absolutely essential, in

my opinion, to the existence of the Brit-

ish Empire Steel Corporation. It will

only be following out the same lines as

have been adopted by the United tSates

Stetel Corporation and our big steel in-

terests in England, where they have
control of their shipping and shipbuild-

ing plants."
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Sharp Chasers

Cut Clean Threads

Accurate, uniform threads result only from
dies which are maintained in the highest
state of cutting efficiency. This means that
chasers must be kept sharp, and ground
uniformly.

Even if just touched up from time to time,
the chasers respond splendidly, with clean
threads. And with this machine — the
Geometric Chaser Grinder—the matter of
keeping threading tools up to scratch is a
comparatively simple matter.
Various.makes of chasers can be ground on
this adaptable machine. The two wheels
permit the easy grinding of both milled and
tapped chasers. In addition, the plain

wheel lends itself readily to various kinds
of tool grinding.

Uniform grinding of a set of chasers is

purely a mechanical matter through the use
of adjustments which can be accurately set

to govern the grinding of an entire set of

chasers.

The Catalogue describing
this machine is a mine of
information on chaser
grinding. Write for it.

THE GEOMETRIC TOOL COMPANY
NEW HAVEN CONNECTICUT

Cmnmdisn Agtnt»: Williuiu & Wilson, Ltd., Montreal: The A. R. WlllUm* Machinerr Co., Ltd., Ttoronto,

Winniptv, and St. John, N.B. ; The Canadian Fairbanlra-Morae Co., Ltd., Manitoba. SaakaUhewan, Alberta.
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SELECTED MARKET QUOTATIONS
Being a record of prices current on raw and finished material entering
into the manufacture of mechanical and general engineering products.

PIG IRON

. Crey forge, Pittsburgh $42 40

Lake Superior, charcoal, Chicago. 57 00

Standard low phos., Philadelphia. 50 00

Bessemer, Pittsburgh 43 00
Basic, Valley furnace 42 90

Toronto price:

—

Silicon, 2.25% to 2.75% 52 00

No. 2 Foundry, 1.75 to 2.25% 50 00

IRON AND STEEL

Per lb. to Large Buyers Cents

Iron bars, base, Toronto $ 5 50

Steel bars, base, Toronto 5 50

Iron bars, base, Montreal 5 50

Steel bars, base, Montreal 5 50

Reinforcing bars, base 5 00

Steel hoops . . . . ^ 7 00

Norway iron 11 00

Tire steel 5 75

Spring steel 10 00

Band steel, No. 10 tjraupre and 3-16

in. base 6 00

Chequered floor plate, 3-16 in 8 40

Chequered floor plate, Vi in. 8 00

Bessemer rails, heavy, at mill

Steel bars, Pittsburgh 3 00-4 00

Tank plates, Pittsburgh 4 00

Structural shapes, Pittsburgh 3 00

Steel hoops, Pittsburgh 3 50-3 75

. F.O.B., Toronto Warehouse
Small shapes 4 25

F.O.B. Chicago Warehouse

Steel bars 3 62

Structural shapes 3 72

Plates 3 67 to 5 50

Small shapes under 3" 3 62
C.L. L.C.L.

FREIGHT RATES
Per :00 Pounds.

Pittsburgh to Following Points

Montreal 33 45
St. John, N.B 41% 55
Halifax 49 64%
Toronto 27 39
Guelph 27 39
London 27 39
Windsor 27 39
Winnipeg 89V2 135

METALS
GroM.

M'ontreal Toronto

Lake copper $25 00 $24 00
Electro copper 24 50 24 00
Castings, copper 24 00 24 00
Tin 66 00 65 00
Spelter 12 00 12 00
Lead 11 50 11 00
Antimony 14 50 14 00
Aluminum 34 00 36 00

Prices per 100 lbs.

PLATES
Plates, 3-16 in $ 7 25 $ 7 25
Plates, V* MP 6 50 6 50

PIPE—WEOUGHT
Price Ligt No. 44—April, 1920.

STANDARD BUTTWELD S/C
- Steel Gen. Wrot. Iron

Black Calv. Black Galv.

H in »6 60 t 8 50

% in 6 18 7 26 * 6 43 $ 7 58
% in 6 18 7 26 S 48 7 B6
u in « 84 8 42 7 27 8 84

% in 8 45 10 68 9 08 11 16

1 in. 12 60 16 «4 IS S6 16 49

1% in 16 91 21 16
1% in 20 21 25 30
2 in 27 20 34 04
2>4 in 43 00 53 82
3 in 56 23 70 38
3% in 71 30 88 32

18 06 22 31
21 59 26 63
29 05 35 89

in 84 48 104 64

STANDARD LAPWBLD S/C

Steel

Black G
2 in $30 90
2H in 45 34
3 in 59 29
8% in 73 14
4 in 86 66

4H in 98
5 in 1 IB
6^4 in 1 49

Gen. Wrot. Iron

Black Galv.

7

8-L in.

8 in.

9 in.

10-L in 2

10 in 3

$37 74
56 16
73 44
90 16
106 82

1 23
1 44
1 86
2 43
2 55
2 94
3 52
3 26
4 20

$34 60
51 19
66 94
82 34
97 66

$41 44
62 01
81 09
99 36
117 72

24
44
87
42
54
92

3 50
3 25
4 18

Prices—Ontario, Quebec and Maritime

Provinces

WROUGHT NIPPLES
4" and under, 60%.
4%" and larger, 50%.
4" and under, running thread, 30%.
Standard couplings, 4-in. and under, 30%.

Do., 4% -in. and larger, 10%.
OLD MATERIAL

Dealers' Average Buying Prices.

Per WW Pounda.

Montreal Toronto

Copper, light $15 00 $14 00

Copper, crucible 18 00 18 00

Copper, heavy 18 00 18 00

Copper wire 18 00 18 00

No. 1 machine composi-

tion 16 00 17 00

New brass cuttings.... 11 00 11 75

Red brass cuttings 14 00 15 75

Yellow brass turnings . . 8 50 9 50
Light brass 7 00 7 00
Medium brass 8 00 7 75
Scrap zinc 6 50 6 00
Heavy lead 7 50 7 75
Tea lead 4 50 5 00
Muminum 19 00 20 00

Per Ton Gross

Heavy melting steel ... 18 00 18 00
Boiler plate 15 50 15 00
Axles (wrought iron).. 22 00 20 00
Rails (scrap) 18 00 18 00
Malleable scrap 25 00 25 00
No. 1 machine east iron. 32 00 33 00
Pipe, wrought 12 00 12 00
Car wheel 26 00 26 00
Steel axles 22 00 20 00
Mach. shop turnings ... 11 00 11 00
Stove plate 26 50 25 00
Cast boring 12 00 12 00

BOLTS, NUTS AND SCREWS
Per Cent.

Carriage bolts, %-in. and less 10
Carriage bolts, 7-16 and up Net
Coach and lag screws 25
Stove bolts 55
Wrought washers 45
Elevator bolts Net
Machine bolts, 7/16 and over Net
Machine bolts, %-in. and less.... 15
Blank bolts Net
Bolt ends Net
Machine screws, fl. and rd. hd.,

steel 27%

MachiTie screws, o. and fil. hd., steel
Machine screws, fl. and rd. hd.,

brass
Machine screws, o. and fiL hd.,
brass

Nuts, square, blank add
Nuts, square, tapped add
Nuts, hex., blank add
Nuts, hex., tapped add
Copper rivets and burrs, list less
Burrs only, list plus
Iron rivets and burrs 40
Boiler rivets, base %" and larger
Structural rivets, as above
Wood screws, 0. & R., bright ....
Wood screws, flat, bright
Wood screws, flat, brass
Wood screws, O. & R., brass .

.

Wood screws, flat, bronze
Wood screws, O. & R., bronze . .

.

10

net

net
$2 00
2 25
2 25
2 50
15
25
and 5

$8 50
8 40
75
771/2

55
55%
50
471/2

MILLED PRODUCTS
(Prices on unbroken packages)

Per Cont.

Set screws 25 and 5
Sq. and hex. hd. cap screws 22%
Rd. and fil. hd. cap screws. . . plus 17%
Flat but. hd. cap screws . . . plus 30
Fin. and semi-fin. nuts up to 1-in.

.

20
Fin. and Semi-fin. nuts, over 1 in.,

up to 1%-in 10
Fin. and Semi-fin. nuts over 1%

in., up to 2-in Net
Studs 15
Taper pins 40
Coupling bolts Net
Planer head bolts, without fillet,

list 10
Planer head bolts, with fillet, list

plus 10 and net
Planer head bolt nuts, same as

finished nuts.
Planer bolt washers net
Hollow set screws net
Collar screws list plus 20, -30

Thumb screws 40
Thumb nuts 75
Patch bolts add 20
Cold pressed nuts to 1% in... add $1 00
Cold pressed nutg over 1% in.. add 2 00

BILLETS
Per gross for

Bessemer billets $60 00
Open-hearth billets 60 00
O.H. sheet bars 76 00
Forging billets 56 00-75 00
Wire rods 52 00-70 00

Government prices.

F.O.B. Pittsburgh.

NAILS AND SPIKES
Wire nails $5 70
Cut nails 5 85
Miscellaneous wire nails 60%
Spikes, % in. and larger $7 50
Spikes, Vi and 5-16 in 8 00

ROPE AND PACKINGS
Drilling cables, Manila 39
Plumbers' oakum, per lb lO^/i

Packing, square braided 38
Packing, No. 1 Italian 44
Packing, No. 2 Italian 36
Pure Manila rope '. 35%
British Manila rope 28
New Zealand hemp 28
Transmission rope, Manila 47
Cotton rope, %-in. and up . . . . 88

POLISHED DRILL ROD
Discount off list, Montreal and
Toronto net
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' K/'ines^ on

STERLING CtUALITY
SJKM'S 42? TOOLS
A Perfect 5aw for every Purpose v^i'nes/ on

If you have difficulty in obtaining

Atkins Saws and other products

through your regular service, write

E. C. Atkins & Company
EtUblUhed 1857

Canadian Factory: HAMILTON, ONTARIO Branehi VANCOUVER. B. C.



56

MISCELLANEOUS

Solder, strictly *
n fq

Solder, guaranteed ,0^ an
Babbitt meUls a «o
Soldering coppers, lb o^

Lead wool, per lb " io

Putty, 100-lb. drums 8 iO

White lead, pure, cwt 20 00

Eled dry lead, 100-lb. kegs, per

c^ 16 50

Glue, English • 40

Tarred slater's paper, roU . . . . 1 30

Gasoline, per gal., bulk 6b

Benzine, per gal., bulk ^o

Pure turp., single bbls., gal d oO

Linseed oil, raw, single bbls . . . . 3 00

Linseed oil, boiled, single bbls . . ^ ""J

Sandpaper, B. & A .List plus 43

Emery cloth List plus 37%
SalSoda 003V4
Sulphur, rolls 06

Sulphur, commercial 04V4

Rosin, "D," per lb 14

Borax crystal and jrranular 14

Wood alcohol, per gal 2 70

Whiting, plain, per 100 lbs 2 75

CARBON DRILLS AND REAMERS

S.S. drills, wire sizes 32%
Can. carbon cutters, plus 20

Standard drills, all sizes 32%
$-fluted drills, plus ;

lO

Jobbers' and letter sizes 32%
Bit stock *2
Ratchet drills 15

S.S. drills for wood *0

Wood boring brace drills 25

Electricians' bits 30

Sockets ^
Slfeeves 50

Taper pin reamers 25 off

Drills and countersinks net.

Bridge reamers 60

Centre reamers 10

Chucking reamers net

Hand reamers 10

High speed drills, list plus 20 to 40

Can. high speed cutters, net to plus 10

American pl«s 40

COLD ROLLED STEEL
[At warehouse]

Rounds and squares $7 base

Hexagons and flats $7.75 base

IRON PIPE FITTINGS
Black Galv.

Class A 60 75

Class B 27 37

Class C 18 27

Cast iron fittings, 5% ; malleable bush-

ings, 22%%; cast bushings, 22%%;
unions, 37%%; plugs, 20% oflf list.

SHEETS
Montreal Toronto

Sheets, black. No. 28. . . .$ 8 50 $ 9 50

Sheets, Blue ann.. No. 10 8 50 9 00

Canada plates, dull, S2
sheets 8 50 10 00

Can. plates, all bright. . 8 60 9 00

Apollo brand, 10% oz.

galvanized
Queen's Head, 28 B.W.G. 11 00

Fleur-de-Lis, 28 B.W.G. 10 50

Gorbal's Bert, No. 28
Colbome Crown, No. 28
Premier, No. 28, U.S.. . . 11 50 10 50

Premier, 10%-oz 11 50 10 90

Zinc sheets 16 50 20 00

PROOF COIL CHAIN
(Warohoiue Price)

B
U. in., $18.00; 6-16, $11.00; % In.,

CANADIAN MACHINERY

$10.00; 7-16 in., $9.80; % in., $9.75; %
in., $9.20; % in., $9.30; % in., $9.60; 1

in., $9.10; Extra for B.B. Chain, $1.20;

Extra for B.B.B. Chain, $1.80.

ELECTRIC WELD COIL CHAIN B.B.

% in., $16.75; 3-16 in., $15.40; % in.,

$13.00; 5-16 in., $11.00; % in., $10.00;

7-16 in., $9.80; % in., $9.75; % in., $9.50;

% in., $9.30.

Prices per 100 Iba.

FILES AND RASPS
Per Cent.

Globe 60

Vulcan 50

P.H. and Imperial 50

Nicholson 32%
Black Diamond 27%
.1. Barton Smith, Eagle 50

McClelland, Globe 50

Delta Files .,. 20

Disston 40

Whitman & Barnes 50

Great Western-American 50

Kearney & Foot, Arcade 50

BOILER TUBES.
Size. Seamleaa Lapwelded

1 in $27 00 $

114 in. ... 29 50

1% in 31 50 29 50

1% in 31 50 30 00

2 in ; ... 35 00 30 00

2% in 35 00 29 00

2% in 42 00 37 00

3 in 50 00 48 00

3% in 48 50

3% in 63 00 51 50

4 in 85 00 65 50

Prices per 100 ft., Montreal and Toronto

OILS AND COMPOUNDS.
Castor oil, per lb • •

Royalite, per gal., bulk 24%
Palacine 27%
Machine oil, per gal 43%
Black oil, per gal 18%
Cylinder oil. Capital 82

Cylinder oil. Acme 70

Standard cutting compound, per Ib.O 06

Lard oil, per gal $2 60

Union thread cutting oil, antiseptic 88

Acme cutting oil, antiseptic 37)%

Imperial quenching oil 89%
Petroleum fuel oil, bbls., net 13%
BELTING—No 1 OAK TANNED

Extra heavy, single and double... 10%
Standard 10%
Cut leather lacing, No. 1 2 75

Leather in side 2 40

TAPES
Chesterman Metallic, 50 ft $2 00

Lufkin Metallic, 603, 50 ft 2 00

Admiral Steel Tape, 60 ft 2 75

Admiral Steel Tape, 100 ft 4 45

Major Jun. Steel Tape, 50 ft 3 50

Rival Steel Tape, 50 ft 2 75

Rival Steel Tape, 100 ft 4 45

Reliable Jun. Steel Tape. 50 ft... 3 50

PLATING SUPPLIES
Polishing wheels, felt $4 60

Polishing wheels, bull-neck 2 00

Emery in kegs, Turkish 09

Pumice, ground 06

Emery glue 30

Tripoli composition 09

Crocus composition 12

Emery composition 10

Rouge, silver 60

Rouge, powder, nickel 45

Prices per lb.

ARTIFICIAL CORUNDUM
Grits, 6 to 70 incluBire 08%
Grits, 80 and finer ••

BRASS—Warehouse Price

Br»««s rods, base % in. to J in. rod 34

Volume XXIII.

Brass sheets, 24 gauge and heavier,

base W 42

Brass tubing, seamless 4«

Copper tubing, seamless 4S

WASTE
XXX Extra . .24 Atlas 20

Peerless 22% X Empire 19%
Grand 22% Ideal 19

Superior 22% X Press 17%
X L C R 21

Colored
Lion 17 Popular 13

Standard 15 Keen 11

No. 1 15

Wool Packing
..35 Anvil 22
..28 Anchor 17

Arrow ....

Axle

Washed Wipers
Select White. 20 Dark colored. 09

Mixed colored. 10

This list subject to trade discount for

quantity.

RUBBER BELTLNG
Standard... 10% Best grades .. . 15%

ANODES
Nickel 58 to .66

Copper 38 to .46

Tin 70 to .70

Zinc 18 to .18

Prices per lb.

COPPER PRODUCTS
Montreal Tftrpfti

Bars, % to 2 in $42 50 $43 00

Copper wire, list plus 10.

.

Plain sheets, 14 oz., 14x60
in 46 00 44 00

Copper sheet, tinned, 14x60,

14 oz 48 00 48 00

Copper sheet, planished, 16

oz. base 46 00 45 00

Braziers', in sheets, 6x4
base 45 00 44 00

LEAD SHEETS
Montreal Toronto

Sheets, 3 lbs. sq. ft $10 75 $14 50

Sheets, 3% lbs. sq. ft. . . . 10 50 14 00

Sheets, 4 to 6 lbs. sq. ft. . 10 25 13 50

Cut sheets, %c per lb. extra.

Cut sheets to size, Ic per lb. extra.

PLATING CHEMICALS
Acid, boracic $ -23

Acid, hydrochloric 03%
Acid, nitric 10

Acid, sulphuric .03%

Ammonia, aqua .15

Aminonium, carbonate 20

Ammonium, chloride -22

Ammonium hydrosulphuret ... .75

Ammonium sulphate -30

Arsenic, white -14

Copper, carbonate, annhy .41

Copper, sulphate -16

Cobalt, sulphate 20

Iron perchloride -62

Lead acetate -30

Nickel ammonium sulphate ... .08

Nickel carbonate 32

Nickel sulphate .19

Potassium sulphide (substitute) .42

Silver chloride (per oz.) 1.26

Silver nitrate (per oz.) 1.20

Sodium blsulphate .11

Sodium carbonate crystals 06

Sodium cyanide, 127-130% 38

Sodium hyposulphite per 100 lbs 8.00

Sodium phosphate 18

Tin chloride 1.00

Zinc chloride, C.P 80

Xine sulphate 08

Prices per lb. unless otherwise stated
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PARTIAL LIST
OF MACHINERY
IN TORONTO STOCK

7 "A & B" Cataract Precision lathes.
1 18x8 Rae, D.B.G. & Q.C.Q., engine

lathe.

18x8 Milwaukee, D.B.G. & Q.C.F.
engine lathe.

'

24x10 Milwaukee,- D.G.B., Q.C.F.
engine lathe.

'

1 36x18 Putnam engitie lathe.

1 20x38x12 C.M.C., Gap engine lathe
1 16' Edlund H.S. drill.

1 20" Barnes drill press.

2 20" Champion drill press.

1 No. 314 Baker, 3" capacity.
3 4-spindle Woodward H.S. drills.

1 16" Queen City shaper.
1 24" McGregor and Gourlay shaper.
1 24" Steptoe single pulley drive

shaper.

1 30x36x12 London planer.

1 8x36 Fitchburg Plain Cylindrical
grinder.

1 No. 3 Ryerson Owen Universa/
miller.

2 No. 3 Ford Smith plain miller.

4 Briggs Millers, 20 to 42" traverse.
1 Ryerson No. 3 Rotary Bevel Shear

1" capacity.

Cleveland, National, Acme & Brown
& Sharpe Automatic and other
machines for all purposes.

May we have your enquiries?

Garlock-Walker Machinery Company, Limited

MONTREAL
32 Front Street West

TORONTO
"Everything in Woodworking and Metal Working Machinery'

WINNIPEG

I
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INDUSTRIAL NEWS
NEW SHOPS, TENDERS AND CONTRACTS

PERSONAL AND TRADE NOTES

TRADE GOSSIP
Meeting in Woodstock.—The station-

ary engineers of the province are hold-

ing their annual, convention in Wood-
stock. Upwards of 500 delegates from
all parts of Ontario and outside points

attended. The big exhibit of power ma-
chinery and accessories opened in the

market building on Wednesday. The
delegates are to be the guests of the

local motor club.

Strikers Return.—The machinists of

the steel plant of the Dominion Steel

Corporation, after a strike of two
months' duration, have returned to work.

The men are to get 68 cents an hour for

a 10-hour day, time and a half for Satur-

day .work, and double time for Sundays
and overtime. They will only work 5

12-hour night shifts each week instead

of 7 12-hour night shifts as at present.

The settlement of the strike is a matter
of relief to the entire community.

Gonzaba Launched.—An ocean-going
steel cargo freighter, SS. Gonzaba, de-

signed to carry 2,550 tons deadweight,

was launched on Saturday at the Bath-
urst Street wharf by the Dominion Ship-

building & Repair Co. The ship's prin-

cipal dimensions are: Length over all,

261 feet; molded breadth, 39 ft. 6 in.;

depth molded, 19 ft. 4 in. It is classed

at Lloyd's 100 Al, and is equipped with
triple expansion reciprocating engines,

950 horsepower, two Scotch marine boil-

ers of 180 lbs. pressure.

HAMILTON MEN ARE
PLANNING A TRIP

Manufacturers AVill Go West With a

Special "Made-in-Hamilton" Train
Exhibit

At a meeting of the board of direc-

tors of the Hamilton Chamber of Com-
merce, C. W. Kirkpatrick, industrial com-
missioner, explained to the board a plan
for a tour through the Western Pro-
vinces for a number of Hamilton manu-
facturers by special train which would
carry with it an exhibit of Made-in-
Hamilton goods. It was considered that
a trip of this kind would be an excellent

advertisement for Hamilton and would
do a great deal to promote harmonious
relations between the manufacturers and
business men of the East and West. The
board of directors heartily endorsed this

plan, and will anpoint a committee to

take the matter up.

WHAT CANADA GETS
FROM THE STATES

Figures Show What This Market is

Worth For Machinery, Iron

and Tin

Washington.—England is still the

chief purchaser of American metal

working machinery. Out of a total ex-

portation of these machines of $3,613,-

721, in April, 1920, $1,027,559 went to

England. France was second with $780,-

136; Canada third with $473,504, and
Japan fourth with $358,241.

In our exportation of tin plate, terne

plate and taggers' tin, Japan led all of

our customers. Her receipts during

April, 1920, were 18,635,111 lb., valued

at $1,453,943, out of a total export of

these commodities of 51,650,920 lb.,

worth $3,892,017.. Canada was next viith

9,113,504 lb., worth $653,789, and Brazil

third, with 5,736,566 lb., worth $424,551.

Then came China with 2,807,419 lb. at

$218,938, and England fifth, with 2,085,-

994 lb., at $184,545.

Belleville's Growth.—C. I. White, in

his report to the Belleville City Council

on the first year's work of the Industrial

Commission, points out that seven indus-

tries have been secured for Belleville in

that period: The Elliott Machinery Co.,

the Judge Jones Milling Co., the H. A.

Wood Manufacturing Co., the Natural
Tread Siioe Co., the Toronto Hat Manu-
facturing Co., the A. S. Richardson Co.,

and the Wood Harvesting Machine Co.

To Build Plant.—Plans for a $75,000
plant which the Dominion Oxygen Com-
pany, Ltd., proposes to erect on Erin
Street, Winnipeg, were approved by the

civic works committee. The company
proposes to manufacture oxygen for

welding purposes by taking it from the

air. The gas container will be of about
50,000 cubic feet capacity, and the plant

will be equipped with all safety ap-

pliances, it was stated. S. J. Rothwell
and G. L. Lennox, solicitors for the com-
pany, appeared in support of the appli-

cation for a permit to go ahead with
construction.

To Aid Shipbuilders.—A resolution de-

signed to a.ssist shipbuilding yards in

carrying out their contracts for ves-

sels over 3,000 tons, has been placed on
the order paper of the Commons in the

name of Sir Henry Drayton, Minister of

Finance. The resolution provides that
the Minister of Finance may be author-
ized by the Governor-in-Council to en-
dorse promissory notes drawn by the
purchaser in favor of the shipbuilder
for fifty per cent, of the purchase price
where the remaining half of the cost
has been provided for. The vessels will

be mortgaged to His Majesty for the
full amounts of the notes so endorsed
and fully insured, and the vessels shall

be registered in Canada and the register
shall not be transferred until the mort-
gage has been cleared off.

DEVELOP THE
STEEL INDUSTRY

Death of K. W. Blackwell at Montreal—
Vice-President of Canadian Steel

Foundries

The death occurred at his residence.
103 Crescent Street, Montreal, after a
brief illne.^s, of Mr. Kenneth William
Blackwell, vice-president of the Canadian
Steel Foundries, Limited.

Mr. Blackwell, son of the late Thomas
E. Blackwell, was bom in Devizes, Wilt-
shire, England, nearly seventy years ago,
and came to Canada when a youth with
his father, who was the first general
manager of the Grand Trunk Railway.
He was educated at Bishop's College
School, Lennoxville, and was apprenticed
as a mechanical engineer in the G. T. R.
shops. Point St. Charles. He was later
appointed mechanical superintendent of
the G. T. R. for the division between
Montreal and Toronto, with headquarters
at Belleville. Subsequently he became
mechanical superintendent of the Chi-
cago and Grand Trunk Railway, and
later joined the C P. R. as mechanical
superintendent.

In 1882 he went into the manufactur-
ing business under the name of K. W.
Blackwell, manufacturing railway car

springs, etc. This business later be-

came a joint stock company of which

Mr. Blackwell was president, the firm

subsequently becoming Montreal Steel

Works, Limited, of which Mr. Black-

well was president and managing direc-

tor. The company was absorbed by the

Canadian Car and Foundry Company
under the name of Canadian Steel Foun-
dries, Limited, Mr. Blackwell being vice-

president up till the time of his death.
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When we work hard with our body all day our back, acheand our mu.cle, ache. This U all right, for nature h^.gtven us sweet refreshing .lumber to drive away the ache,

fray!^'""
" '*»' o" '"« "•<'"<'«' «"> «»" reVdyforthl

It's better to wear out than to nut out

MORROW

Order from

Your Jobber

No Reliable Jobber will

Substitute

"p ORGED drills are built

on scientific principles

with a view to MAXI-
MUM PRODUCTION.
They are made from ham-
mered bars of high speed
steel (not less than 18%
tungsten content).

The drills are forged at plant No.

3 and are hot TWISTED (the

grain of the steel runs with the

twist). They withstand the tor-

sional strain under most exacting

duty and give more holes with less

re-grinding.

YOU SEND AN ORDER NOW. ORDER BY THE NAME "MORROW".

The John Morrow Screw & Nut Co., Limited
INGERSOLL, CANADA

7 Hop Exchange, Southwark St., London, England.

Montreal

131 St. Paul St.

Winnipeg

Confederation

Life Building

Vancouver

1290 Homer St.

L

Set and Cap Screws Engine Studs, Nuts, Files and Rasps.

// interested tear out this page and place with letters to be answered.
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Upon the Health

of your employees
depend your profit

f-* and production

Don't be rnntfnt with half-way goodness or

make rtiift drinking arrangements.

Throw out the germ-laden

Drinking Cup
Give your men a clean drink

SANITARY
DRINKING
FOUNTAIN

PURO
OWADE IN CANADA)

Allowa just the
proper amount
if cool, clean
re&h water to
o m e through
h e bubbler.

\ o 6purtiug,
verflowing, n o
83, "P u r o "

igulates itself.

"P 11 r o " sflves

35<% on water
bills, too. Yon
can attach It in

a few minutes.
Tell us how
many men, how
many depart-
ment and we'll

tell you bow
much the c<*jt

will be.

Pure Sanitary Drinking
Fountain Co.
Canadian Agents:

McKENZIE BROS.
18 St. Alexis St. Montreal, P.Q.

IFTg

CARBON IN STEELS
Continued from page 593

edges are cold. The edges are then

quickly rubbed with an old file or a piece

of firebrick or emery cloth tacked upon
a block of wood. This is done so that

the color can be easily seen—-the color

travelling dovm toward the shank or

poijit. When the desired color reaches

the cutting edge, the tool is plunged into

cold water and the job is done. Ap-
pended is a list of tempering colors, each

one representing a lower degree of hard-

ness than the one preceding it.

List of lemperinar Colors Used bj'

Blacksmith

Straw color is the hardest. Brown •,

the next. Now comes light purple, dark
purple, deep blue and pale blue.

Straw color is suitable for cold chisels

where light blows are struck, or for

other work where great hardness is re-

quired. Where heavy blows are deliv-

ered, it is best to temper the chisel to a

brown color. Screwdrivers should be

colored a light purple and springs or

other articles that require to have great

toughness with a reasonable amount of

hardness should be tempered to a deep
blue color.

There is another kind of steel on the

market called "high-speed" steel. This

is a most remarkable metal and is the

best tool steel for roughing down work
that the writer has ever used, it being

of such toughness and hardness that

very heavy cuts can be taken; so heavy,

in fact, that the cutting edge gets red-

hot and it operates for a long time in

that condition before requiring regrind-

ing. The writer has also tried this class

of steel for turning rolls. With the ex-

ception of chilled rolls, which the steel

would not cut at all, it proved to be
very fine on all other classes of rolls,

enabling the work to be completed in far

quicker time than the best crucible tool

steel would allow. The crucible steel

tools seemed to be better suited for turn-

ing chilled rolls, and also the ones con-

taining manganese, the carbon element

being the ingredient required for turn-

ing chilled woi'k. Singularly enough,

the high-speed variety of steel contains

very little carbon in comparison with

HEAVY DUTY MACHINE T00L8
P1aii«m. Edffkie and Axle L«ttl«s, 8H/tt*i«,

Borh]« and Tumon« Mills. Homzootail Bor-

iB€ and Dr^Uins Madiines.

MAcKii\BlauI^
FOft SMIPBUIbOER.S d>

IRON & STEELWORKS

BERTRAMS TiMITED
I

the crucible or open-hearth metal; it de-

pending for its hardness and toughness

upon- the addition of chromium, cobalt,

molybdenum, tungsten, nickel, vanadium
and other rare metals which impart to

it the extraordinary characteristics of

cutting metal when the point of the tool

is red hot, the chip in this case coming
ofi' with a deep blue color. Each manu-
facturer hi\.s his pet formula for manu-
facturing this kind of tool steel, they

using some or all of the above ingredi-

ents. High-speed steel is very expensive

and on account of this fact, all shops

do not use it, but the demand is increas-

ing every year, the late war making
very heavy demands on it. High-speed

steel cuts the overhead cost of manufac-
turing down to a minimum by allowing

a far greater output to be secured from
machines in a day's work.

This class of steel requires different

treatment in hardening, it being neces-

sary to heat it to a "white heat," which
latter would positively ruin the best

crucible or any of the usual kinds of

tool-cutting steels. The best plan for

cooling high-speed is to do the work in

an air-blast, although oil can be used.

I find it will not hold its cutting edge
for as long a time as when the air-blast

is used as a cooling medium. This steel,

unlike crucible steel, does not need tem-

pering after hardening, as it gives the

best service when left hard.

OVENSD

n Japanclnc and Vamiflhins Orcna he*ted b;
M Oaa, ESectilcitT, Bt«am or OoaL Kemcfaen
n SipfaODaffe YentUators, Bakera* Orena, tnooks,

casten, cAc Writ« for Booklet

g Brantford Oven& Rack Co. Ltd
aBrantfordi Canada^

Eclipse Interchangeable Counterbores.
Core Drills, Connectinu Rod Cutters.

Countersinks, Inverted Counterbores,

Spot Facers, Adjustable LenKth Holders
See first issu.e of each month.

Eclipse Counterbore Co., Ltd.

Walkerville, Ont.

TRADE GOSSIP
Incorporation has been granted to

Copper Products, Limited. The capital

is limited to $3,000,000, and the head
office is located at Montreal.

Dominion Novelty Co. has been given

incorporation at Ottawa, to manufacture,

buy, sell, etc., automatic weighing ma-
chines, etc. The head office of the com-
pany is at Hf.mpton, N,B,, and the capi-

tal $50,000.

Incorporation has been gi'anted to the

Hutchins Car Roofing Co,, Ltd,, with head
office in Montreal, to carry on business

as iron and steel founders, etc., and
handle all materials that enter into the

construction of car roofs, etc. Capital

is placed at $500,000.

Incorporation has been granted at Ot-

tawa to the Corundo Steel Co., Ltd., to

do business as manufacturers, smelters

and dealers in iron, steel and other

metals. The capital is placed at $50,-

000 and the head office of the said com-

pany will be at Montreal, Que,

Foundry in Operation.—The grey iron

foundry recently completed by the

Dominion Steel Products Co., Limited,

Brantford, Ont,, poured its first heat

on June 15th, 1920, and is now proceed-

ing with the fulfilment of orders for

various classes of castings, among which

are large orders for all classes of rolls

for rolling mills, rubber working mills,

flour mills, calender stacks and looms.

This foundry can make castings up to

the weight of thirty tons.
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IF FOR MANUFACTURE
THEN ONLY ONE TAX

Important Ruling Received at Montreal
In Regard to Raw Material

Montreal.—Word was received by the
secretary of the Canadian Manufactur-
ers' Association that goods imported for
use in manufacture in Canada would not
be subject to the double sales tax,

amounting to two per cent., but only to

the importers' sale tax of one per cent.

The information comes direct from
George S. Taylor, Deputy Minister of In-

land Revenue. This ruling has particu-

lar importance for Canadian railways,

steamship companies and utilities com-
panies, which import enormous quanti-

ties of material.

Motor Accessories & Supplies, Ltd.,

Kitchener, Ont., has been incorporated
with a capital stock of $40,000 by Henry
iiweitzer, Armand A. Schreiter, Arthur
L. Sauder and others to manufacture
automobile supplies, electric machines,
fixtures, etc.

PATENTS
ATTORNEYS

ATENT
Fcthcrstonhaoeh & Co^

The old established fimL Pat-
enU everywhere. Head office^

Royal Bank BMs. , Toronto.
Ottawa office. 5 Biffin St
Offices throughout Canada.

Booklet Free.

doLSk
fi^M:AAiKt3Mm

In an countries. A«k for our Investor's Adviaaq
which will be sent free.

MARION & MARION 364 Univarsitr St
Herehanta Banit Bulldinr. comer

lit. Catherine St., MONTBEAL. Phone Um U(>
and Washington, D.C, VSJi.

DROP FORGE DIES
Send us your blueprints and specifications.
Entrust your requirements to experienced
workmen and ui>-to-date equipment. Have
your dies made in Canada. First-class
workmanship guaranteed.

THE KIMBER & HILUER MFG. CO..
Thorold Road, St. Catharines, Ont.

WM. MUIR & CO., LIMITED
Manchester. Engrland.

Machine Tool Makers.

Specialties: Patent Puncher
Machines, Millins Machines,
Madhines.

Affents: Messrs. Peacock Bros.,

Beaver Hall Hill, Montreal.

Send for eatalo^rue.

Slottinar

Borinsr

6b

DOMINION
CHUCKS

STEEL OR CAST-IRON BODY
BUILT FOR HEAVY DUTY

^ ^^
cAll Screws Are Reversible

SCREWS are made of the best grade steel. Both ends are broached
and are heat treated after machining. They are reversible, so that

either end may be used, are large enough in diameter to stand the tor-

sional strains applied by operator when setting up his work. They are
made to give the best service—and may be depended upon to stand

up under the hardest usage.

DOMINION STEEL PRODUCTS CO. LIMITED
Engineers . Manufacturers

BRANTFORD, CANADA

Oil Tempered

Steel Springs

—for every purpose

and the best for each

Special styles of all

kind to order.

THE CLEVELAND
WIRE SPRING
COMPANY

Cleveland, Ohio

US.A.

BOLTS
AND

RIVETS
We ar« equipped
to ail the re-

qnlreanents of the
Marine trade
promptly. Square
head, hexagon
head and all kinds
of Machine, Deck,
Carriage Bolts
and Riveta.

QUALiTY PRODUCTS

LONDON BOLT & HINGE WOR*.^
LONDON, CANADA

PATENTS
TRADE-MARKS
AND DESIGNS

PROCURED IN ALL COUNTRIES

Special Attention Given to Patent Litigation

Pamphlet sent free on application.

RIDOUT & MAYBEE Kent eWg.. Vonge St.

TORONTO, CANADA

When writing- advertisers

kindly mention this paper.

Special Machiaery
MADE TO ORDER

Mill Macliiniry, Engine Work

Grey iron and Brass Castincs

TRY US FOR eiNERU REPAIRS

ALEXANDER FLECK, LIMITED
(Vuloan Iron Works) OTTAWA, ONT.
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Classified Opportunities
POSITION WANTED

jy4HX:HANK: and salesman, aged 35,

would take European engagement for year or
more. Understand nietric system, French, En?-
Hah and Scandinavian. Prefer automotive work.
Box 688, Canadian Machinery. (elm)

PEN FOR ENGAGEMENT AS WORKS MANA-
ager or general superintendent. EngineerO

•wUh experience on mechanical, metallurgical, ex-
perimental and development work, toolmaking
and design, production work. 15 years in execu-
tive positions. Box 691, Canadian Machinei*y.

(elm)

HELP WANTED
W^ANTED— MAN TO SET UP AND TAKE

0harse of Gleason straight tooth gear cutters.

Must be able to handle men. Salary commensur-
ate with ability and experience. Apply Employ-
ment Manager, McKinnon Industries Ltd., St.

Catharines, Ont. (c26m)

rjIE SINKER WANTED—FIKST-CLASS MAN
only. Best working conditions and top wages.

Apply Employment Manager, McKinnon Industries
Limited, St. Catharines, Ont. (c26m)

CALi»MAN FOR MACHINE TOOLS SUP-
^ I>Iies. Must be a high grade man of engineer-
ine knowledge, and good address : for such there

are excellent prospects. Address giving full par-
ticulars in confidence. Jas. Buckley Co., Bt,

Nicholas BIdg., Montreal. (ctfm)

Foreman wanted to take

charge of a department mauu-
facturing small high-grade ma-
chines. Must be a thorough
machinist and capable of hand-
ling men to get production with

first-class workmanship. State

experience, age and salary ex-

pected in first letter. Refer-

ences required. Apply Box 689,

Canadian Machinery, Toronto.

IMMEDIATE DELIVERY
FROM MONTREAL

50 Bars 21^" Round Cold
Rolled Steel.

New stock in perfect condition

Charles P. Archibald & Co.
Machinery and Supplies

285 Beaver Hall Hill MONTREAL

FOR SALE
pROG AND SWITCH PLANER, SIZE 36" x 36"

X 18', overhauled and firat-class. Heavy. One
Head on Rail, weight 35,000 lbs. Apply "Winni-
peg," c/o Canadian Machinery. (elm)

/CLEARANCE LINE—GENUINE "SLOCOMBE"
Drills are offered at a sacrifice, sizes "C," "E,"

"F," and "G." Wholesalers and dealers will find
it of interest to communicate their requirements
to Box No. 692, 'Canadian Machinery. (ctfm)

pOR SALEl—STEAM VULCANIZING KETTLE
in good condition. Height, 3 ' 6", diameter

3' 2". Swing hinge, screwed-on top. Will hold
three 37 x 5 tiree. Box 693, Canadian Machinery.

(c26m)

When Writing to

Advertisers say you

saw it in Canadian

Machinery

MACHINE WORK WANTED
A/TACHINE WORK WANTED FOR LATHES,

9haj)er8, millinsr machine and planer, etc.
Hourly or contract basis. Prompt delivery. W. H.
Sum'bling: Machinery Co., Toronto. (ctfm)

MACHINERY WANTED
CMALL POWER PRESS SUITABLE FOR

trimming light forgings. Apply Wheeler Needle
Works, Paris, Ont. (c3m)

VX/^ANTED—VERTICAL PUNCH PRESS, 4 FT.
to 5 ft. between housings, capacity about half

in three-eighth. What have you?" "Winnipeg,"
c/o Canadian Madhinery. (c26m)

PATTERNS
'pORONTO PATTERN WORKS, 65 JARVIS

Street, Toronto. Patterns in wood and metal
for all kinds of machinery. (ctfm)

DRANTFORD PATTERN WORKS ARE PRE-
pared to make up patterns of any kind—in-

cluding marine works—to sketches, ^blue prints or
sample castings. Prompt, efficient service. Bell

'Phone 631 ; Machine "Phone 733. Brantford Pat-
tern Works. 49 George St., Brantford, Ont. (ctfm)

Man wanted to take charge

of .steel department in a large

manufacturing industry on pro-

duction work. One who under-

stands all kinds of forging ma-
chinery. Must 'be a good or-

ganizer and capable of handl-

ing men. State expei'ience, age

and salary expected. References

required. Apply Box 690, Can-
adian ^Machinery, Toronto.

Next Export Number
August 5th.

Reserve Space At Once! '/—','yir^

If what you need i$ not advertUedf consult our Buyers' Directory and advertisers listed under proper heading.
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THE FELLOWS GEAR SHAPER
a used by the Largest Manufacturers in the Gear Industry.

Catalog and Engineering Literature vnt to those interested.

Address :

THE FELLOWS GEAR SHAPER CO
SPRINGFIELD, VERMONT, U.S.A.

CHICAGO
WUJKERVILLE. OnT.CANADA

• HEOKU OniCf IND WOBHS
HAHRISON. M J

"Nichrome" Castings
" Made to Endure High Temperature "

Camadsan Drivek-Hakkis Col,

MACHINERY FOR SALE
BARGAIN PRICES

Planer—24" x 24" x 6' London Machine Co., almost
new.

Oliver Tool Room Lathe— 16" x 7' —Q.C.G., taper
and relieving attachments, vi^ith pan—like new.

Milling Machine—1% Cincinnati Universal Miller

—fair condition.

Punch and Shear—Single End Punch and Shear
Copy %' through %", 20" throat—John Bert-

ram & Sons—like new.

Gap Lathe—24" x 48" x 22' bed—John Bertram &
Sons.

Full line other lathes, including. Lodge & Shipley,

C.M.C., Giddings & Lewis, South Bend, Mil-
waukee, Barker 18" x 8' beds—condition equal

to new.

Air Compressor—12" x 12" Nagle Compressor,
with 42" X 7' reservoir—guaranteed condition.

Drill Presses—30" x 20", back geared and one
lever drill. Special prices on 20" x 8' C.M.C.
rebuilt lathe.

Write or phone—Main 5039.

STANDARD EQUIPMENT & TOOL WORKS
307 St. James Street

MONTREAL

We Buy Complete Plants Outright

Forrest, Jackson & Forrest
Canadian R«i>reientatJvM

:

SHEFFIELD TWIST DRILL * BTBEL COMPANY.
"Dormer" Brand H. S. Twbt Drill*.

STEEL MILL PACKING COMPANY.
"Safety" Plaatie Metallic Paekinc.

230 CRAIG ST. W. MONTREAL, CANADA

DARLING BROTHERS, LIMITED
Engin€er»t Manufacturer* and Founder*

120 Prince Street, MONTREAL, P.Q.

Pumps for any Service—Steam Appliance*—
Freight Elevators— Webster Vacuum
Heating System.

SPECIALISTS
in

Railway, Marine and Industrial
Supplies

Duntley Dayton Pneumatic
Tools.

Daniel's P.P.P. Packing.

Ebonite Packing.

Pump Valves.

International High Pressure Sheet Packing.

International Red Rubber Packing.

Plastic Metallic Packing for Piston Rods
and Valve Stems.

Paxton & Mitchell Locomotive Rod Pack-
ing.

Rapid Hose Coupler, for all Hose Connec-
tions.

Write or Write Your Requirement*

International Machinery and
Supply Company, Limited

421 St. James St., Montreal

Advertise It!

If you have Machinery which your plant has outgrown—advertise it.

Or if you have a Factory Building which you have outgrown—advertise it.

That is, advertise it in our Classified Advertising Section and SELL what

you have for sale.

CANADIAN MACHINERY
CLASSIFIED ADVERTISING SECTION

143-153 UNIVERSITY AVENUE TORONTO, CANADA
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Free Tool Grinding Chart
Grind your cutting tools in exactly the right way to get
best results—and you save time. That's obvious. It is Qt

, x I
precisely that that this Tool Grinding Chart enables O/lOU/S Ot a glOnCe
you to do. /-» , /^j

Correct Clearance
It has been adopted as standard by many firms that

i n i
found it a long way better than guess work. atlu Rake Angles
CANADIAN MACHINERY would like to see this Chart r^-. Cut tin a Tn n1 q
in every shop in the Dominion. Mail the coupon '*" *-'"«•«•'"« M UUIH
below for your copy to-day.

CANADIAN MACHINERY,
153 University Avenue, Toronto.

Please send ^« free, one of your tool grinding charts.

Signed

Firm Name

St. Address "
. . .

City

Prov

DROP FORCINGS

ONE of the largest and best

equipped forge plants

anywhere is at your call for

drop forgings of any kind,

particularly in large quantities.

Domiiuon Forge& Stamping Company, Limited

Walkerville, Ont.

Toronto Office: Excelsior Life Bldg.

"MADE IN CANADA"

Davis-Bournonville Ozy-Acetylene

Welding and Cutting Apparatus
*'Mad« in Canada**

AT NIAGARA FALLS, ONT.
DAVIS-BOURNONVILLE COMPANY
SalfB OfficM: 168 King St. W.. Toronto; «
Craic St. W., Montreal. Factories in Jersey
(7!t7, Elkhart Ind. ; Nias&ra Falls, Ont. Sales
Offices in all principal United States cities.

Mention

CANADIAN MACHINERY
When Writing to Advertisers

WILT TOOLS ARE made for every manu-
facturing purpose and every WILT product,
whether big or small, can be depended
upon to give the highest practical service.

The^r strength, endurance and ability to

stand up and produce have made them the
PREFERRED tools of many of Canada's
largest manufacturers.

WILT FOR QUALITY.
We carry a full line here

The J. A. M.TAYLOR TOOL Co.
MACHINE SHOP SUPPLIES

318 STAIR BUILDING, TORONTO

// what you need is not advertised, consult our Buyers' Directory and write advertisers listed under proper heading.
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Die Cast Parts

Promote Economy
Do you require machine parts in large
numbers ? If so you should decide
to have the parts die-cast. By this
method you can save a lot of expense.
The making of die-cast parts is a
quantity production proposition which
spells economy. Die Cast parts require
no machining; they come to you ready
to assemble and they are clean and
accurate.

Send us your blue prints for estimates.

DIE CASTING CHAT NO. 13.—Everyone knows of the above grinder, but do they know tfiat every part of thin grinder Is a die-casting .' Of course, we mean with the exception of the spindlea, handles, and other parts which must be steel : bat this exanmle
Illustrates just to what an extent die castings can be used.

It pays bo iind out if a die casting can be used in your product as it means a real saving to you.

Largest Makers of Die Castings in Canada

THE FISHER MOTOR CO., LIMITED
ORILLIA, ONTARIO

The Parts of This Well Known Machine are
Die Cast

P<^W

TURBO UNITS
25 CYCLES

Generator Turbine Pres-

K.W. Volts R.P.M Faker K.W. sure.

500 370/400 1500 Westinghouse Parsons 500 150 lb.

750 440 1500 Westinghous* 750

750 380 1500 Westinghouse Parsons 750

850 380 1500 Westinghouse Parsons 150 150 lb.

1000 240 1500 1000

1000 6600 Westinghouse 1000

2000 2200 750 General Elec. Curtis 2000 150 lb.

2.500 2400 Westinghouse 2500 150 lb.

2500 2200 1500 Westinghouse Parsons 2500 150 lb.

2500 2400 1500 Westinghouse 2500 150 lb.

3500 6600 General Elec. 3500

6000 6600 1500 General Elec. Curtis 6000 170 lb.

6500 6600 750 Allis Chalmers 6500 175 lb.

MacGOVERN & COMPANY, Inc.

285 BEAVER HALL HILL, MONTRBAL

Offices: New York, Pittsburg, Seattle

Plants: Lincoln, N.J., and Linden, N.J.

h

PARTIAL LIST OF
TOOLS

Z—W Bullard Vertical Borinc Milli

1—M' NilM Vertical Boring HiU
N«. 4—B. A S. Plain Miller
l—»er X 86' X 8' Gray Planer, two headi
N«. S—Cincinnati UniTcnal UilUr
S—No. Steprtoe Hand Millers

Itf X 6' 6' New OarroU-Jamieson Quick-Chanc* Latke
14* X 6' New Carroll-Jamieson Quick-Change Latlie
16* X 6' New Sidney D.B.G. Qaiek-Clianre Lathe, swing

17*

16* X 8' New Sidney D.B.G. Qniek-Chaage Latke, awing
17"

17* X 8' New National Quiek-Change Lathe
8—17* I 8' New Sidney D.B.G. Qaiek-Change Laths,

•wing ir
IT* X 10' New Sidney D.B.G. Quick-Change Lathe, swing

ir
18* X 24* New Rahn Larmon Lathe, D.B.G. Qoick-Change
19* X 10' New Sidney D.B.G. Quick-Ohenge Lathe, awing

21":

»—19* X 8' New Sidney D.B.G. Qniek-Change Lathe,

swing 21*

26* X 14' New Sidney D.B.G. Quick-Change Lathe, swing
27*

88* X 14' Putnam, arranged for Motor DriTe

C Western Radial Drill

I' Biekford Single Pulley Drire Radial

160-lb. New Little Giant Hammer
60-lb. New Little Giant Belt Hammer
2S-Ib. New Little Giant Belt Hammer
SO-ton "atson & Stillman Hydraulic Press

FRANK TOOMEY INC.
27 North Third Street PHILADELPHIA, PA.

Buyers and Sellers of New and Used Machinery

// interested tear out this page and place with letters to be answered.
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Is There an Alien Menace
in Canada?

IN
THE years of war, people were quick to grasp the possibilities of danger that lie in

Alien sympathies. But people quickly forget, and therein lies the danger for it is

in the insidious breaking down of the ties of loyalty, that goes on in the piping

times of peace, that makes the menace of the days of war.

In "The Stranger in Our Midst" the simple story of a school teacher's experience
in foreign settlements in the West there lies a reproach and a warning, a reproach in

that such things can be, and a warning that they may not happen again.

This is only one of the many stories and articles that make the June 1 5th
issue ofMacLean *s Magazine of outstanding interest.

These are some other points of interest:

FICTION

"The Little Warrior"—Pelham Grenville Wodehouse's

inimitable story.

"The Parts Men Play"—Arthur Beverly Baxter.

"The Sunset Homesteader"—Will E. Ingersoll.

"The Beetle and the Butterfly"—C. W. Stephens.

ARTICLES

"What Must Be Done?"—Mrs. Murphy's suggestions

of a remedy for the drug menace.

"We Must Reform Dress"—Marian Keith.

"Gentlemen of the Fourth Estate"—The story of men
who begin life in newspaper offices.

The Best From EveryAvhere
In the Review of Reviews department will be found the best articles from all maga-

zines and periodicals the world over. Look at these titles and authors:

"Belgium Has Come Back"—by Frederick Palmer.

"How the English Came to Be"—by Rudyard Kip-

ling.

"Eight Billions Wasted"—by Thomas V. Merle.

"Mankind Needs Change of Heart"—by Sir Philip

Gibbs.

"Give Labor a Square Deal"—by Charles M.
Schwab.

"The Slow Conquest of America"—by Forrest

Crissey.

"Know Your Own Car"—by Alexander C. Johnson.

"Sending Pictures by Telegraph"—by Milton W.
Stoddard.

MACLEANS
1 1 **CANAnA:s NATIONAL MAGAZINE

**

June J5th Issue Now on Sale at All Newsdealers
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The House of

More than
130,000 Square Feet
of Floor Space

ON this gigantic spread of floor space Ave have on
display eA-erything in the way of machine tools
and supphes which are required by the machine

shops of Canada.
Our standing among the Canadian trade for the past
half century has been the means of securing for us the
prochu'ts of the best known manufacturere. When you
specify "Petrie" in your orders you are thus assured
of getting first-clasB tools and supplies. Our immense
stock and our speciallv trained staff combine to pro-
mote prompt and efficient service.

"Canada's dependable machinery and
supply house.**

H. W. PETRIE, LIMITED
TORONTO AND HAMILTON

LATHES
PLANERS
SHARERS
DRILLS
PUNCHES
SHEARS
HAMMERS

c

Everything in

Macliinery and
Supplies

AND SUPPLin



68 CANADIAN MACHINERY Volume XXIII.

Each ^'Famous Five" Brand

Has a Reputation

Each of the five brands of files listed below has
earned separately a reputation for efficiency and
reliaoincy.

Each has passed a thousand exacting tests in the
hands of practical file users over a period of fifty

years.

So we call them the "Famous Five," and are proud
of the fully-earned name.

When you buy any one of the Famous Five brands,
you get special steel, teeth accurately cut, thorough
hardening—in short, standard quality.

The Famous Five Brands are

:

KEARNEY & FOOT AMERICAN
GREAT WESTERN ARCADE

GLOBE

Nicholson File Company,
PORT HOPE - ONTARIO

OXYGEN
Electrolytic Process

Chemically Pure

Supplied in 100, 200 or 300

cubic feet cylinders.

PLANTS:

TORONTO—295 DufFerin Street,

Telephone P. 7656

MONTREAL—149 Moreau Street,

Telephone La Salle 508

NATIONAL ELECTRO
PRODUCTS, LIMITED
Head Office : Toronto

The "Semple" Tap

Patent Applied for.

A SCIENTIFICALLY CORRECT

CUTTING TOOL
makes tapping a pleasure

The Mont MODERN,
Th« Most EFFICIENT,

The Most ECONOMICAL.
Send for a "SEMPLE" Sample Tap. Made in any thread

Special Taps for blind holes.

ROBERT SEMPLE
Manufacturing and Comulting Engineers

179, West George St., GLASGOW, Scotland
Talcphone: Coitral 9960 & 99SI. Tdgrum: "Modmte.' Qaagow."

WORKS—166, Dumbarton Road, Partick, Glatgow.
Telephone: Weitern 2930.

BIRMINCHAMi County Buildings, 147, Corporation Str«et.
Telephone: 3780 Central.

79, Royal Avanua, BELFAST. VLADIVOSTOK, Sibaria.

LONDONi 2 King Streat, S.W. 1. Telephone: 3801 Geira/d.

// what you need is not advertised, consult our Buyers' Directory and advartisers listed under proper heading.
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MACHINE TOOLS BOUGHT RECENTLYLATHESLATWP*^

ll'xfs'o^f.^H^"^^'^ '^T^l^ «P'"dle en^ne lathe
1^- VrJ „London engine lathe.
16 x80 Hendley lathe
14"x60" Hendley lathe.
20" X 38" X 140" C.M.C. engine lathe.

M. 9 T TJ1 J
MILLING MACHINES

XT 7
^^'.°"'d universal mailing machine.

S°- I
Cincinnati universal milling machine.

S 2 Cincinnati plain milling machine.
No. 12 Pratt & Whitney Milling machine.
No. 1 Burke milling machine.

SHAPERS
20 and 24 Gould & Eberhardt

16" C.M.C.
15" McKenzie

RADIAL DRILLS
60" Ridgway heavy duty radial.
40" Fosdick radial drill.

20" Fosdick radial drill.

BORING MILLS
34" Colbum boring mill.
30" Bausch boring mill.

Bertram car wheel boring mill.

MISCELLANEOUS
600-lb. steam hammer.
12" Betts Blotter.

No. 26 Williams & White bulldozer.
MACHINE TOOLS AT SACRIFICE PRICES

Th^V^nlL^^r ^°"°,^'"g t^'ls out Of the plant of

It'tracurprice?"'"' ''°'"^^"^' ^^^"^t''^ «* -^^

L'" cSt't^fetSr ^""^ ^'''''^^'' '^^^--

22"x80" Mershon lathes.
18" X 80" American Tool Works lathes.

?.
„^ ^ 0" and 100" Davenport engine lathes.

Pulleys, Hangers, Clutches, Conveyor Chain, etc.

WRITE FOR PRICES
The above tools ar« offered refitted and complete

WHAT HAVE YOU FOR SALE?

A. R. Williams Machinery and Supply Co. Ltd.
320-28 St. James Street, Montreal

Main 5200

C C i

w

steel
Plate
W)rlt

c c c

^
Boiler Breechings, Penstocks Tanks, Bins,

Hoppers, Flumes, Riveted Steel Pipes,

Smokestacks

Machine Work of all Descriptions

William Hamilton Co., Ltd.

PETERBORO, ONT.^ A''f'lrtflrtlt f'' r I- r - I- r- r ^ r I ! li

// interested tear out thU page and place with letters to be answered.
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Pay for Quality

—Not Habit

1

Some manufac-
turei-s are in-

clined to pur-

chase import-
ed g r i n d i ng
wheels believ-

ing that the
eame quality is

not obtainable
in C a n a d ian
goods. Perhaps
this was so at

one time. But
times have
changed.

Made in Canada,
Dominion Grinding

Wheels are now equal in

quality to the best im-
grade. The abrasives are

made in our own furnaces, thus
assuring uniformity in grade
and grain.

Try Dominion Wheels once and you will acquire the habit of buying at home.

DOMINION ABRASIVE WHEEL CO., LTD.
MIMICO - ONTARIO

Overcome the Summer "Slump"
When its too hot to work—production drops and
overhead rises. Men will not put forth their best

efforts when suffer-

ing from oppressive

heat.

A forging is the result

of a working combin-
a t i n of machine,
furnace and man. The
man is the weak link

in the operation; when
he's idle, expensive
equipment is idle.

The fatigue of furn-
ace operators is due
largely to gases and
heat. In the

ROCKWELL
i''"""'j) ECONOMIZER

Section showing deflection of hot gase*. r*r\n/^r^
with induced air toward the furnace, rOlvCjbi
utd the preheating of air for combustion.

the novel construction oi shield deflects the hot
gases and

—

See iUuzlraiion, write Jot BulleHn 34-T, and learn of the many
other adeaniage* thai make thh forge an all-year-round teonomiier.

Let Ua Handle Your Heating Problems
"FURNACE AND FUEL TO SUIT THE WORK"

Canadian Keprmsentatioe :

R. J. McLEAN,
604 Southam Bldg., Montreal, P.Q.

ALL STEEL

INDEPENDENT CHUCKS
are not an experiment—they have com« to stay.
They are a necessity with the modern machinery
and high-speed steel cutting tools.

THE UNION STEEL BODY CHUCKS
are well designed and have all the elements of
strengrth and durability for which they are designed.
We make other types in steel also, including the
G«ared Scroll Chucks and the Geared Scroll Combin-
ation—all designed for heavy work and hard usage.

UNION MANUFACTURING COMPANY
New Britain, Conn.

N»u> York Office: 26 Cortlandt Street

Makers of a complete line of chucks

Z SIZES
S-18 in., W.G.T., 6 lbs.

% in., W.G.T. 9 lbs.

% in., W.G.T. 12 lbs.

All motors wound for
110 or 220 volts.

Direct or alternating
current.

Try a few of our
Electric Drills and
GrindeiB and you'll
send us an order for
more. Our s^iaran-
tee i^rotects you.

% and IM
UnivvilBal M*t»r

DRILL.

For Sale By

The Canadian Fairbanks-Morse Co., Limited

Calgary, 1Montreal, St. John, N.B., Toronto
Vancouver

Winnipeg,

THE UNITED STATES ELECTRICAL TOOL CO,
CINCINNATI, OHIO

U. S. Electric

Drills and Grinders
Save Time, Labor and Money

They can be at-

tached to any lamp
socket.

For drilling in
metal they are su-
perior to any other
kind of portable
drill. Cost 50% less

to run than air
drills.
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Manufacturers:

The Sheffield Twist Drill & Steel Co.
LIMITED

Works: Summerfield St., Sheffield
Telephone.: LONDON OFFICE: T.l.,r.pl». AdA...:

London City 2660. c.tt ii u
Sheffield - 712.) -

,"""'•' """"' "P'oe"*. Sheffield"

710. i
5, Laurence Pountney "ProelU, London"

Code ABC Sih. Edition Hill, LondoH, E.C. 4. "Proell* P»ri«"

HIGH

TWIST
DORMER^ BRAUD

SPEED

DRILLS
High-class Drills with IRRESISTIBLE PIERCING
FUNCTIONS that stand the WEAR and TEAR— in
other words, the DRILLS that are EFFICIENT and
ECONOMICAL — are the DRILLS with the "DOR-
MER" Brand.

We are manufacturing SPECIALISTS—Carry large
STOCKS — Give PROMPT deliveries, and rely upon
oui products for REPEATS.

Canadian Agents:

Forrest, Jackson & Forrest
222 Craig Street West

MONTREAL CANADA

HUNT
Industrial Electric Trucks

For

Rapid Inter-Factory Transportation

Contult ut for circulars and engineering advice

A complete line of Trucks, Tractors,

Crane Trucks and Trailers for all

conditions of operation.

Chas. E. Goad Engineering Co.
Limited

105 Bond St. - TORONTO

71

DENBIGH
u^i

MILLER^

Enormous war demands enabled us to lay
down a large and highly co-ordinated
organization for the quantity production
of Denbigh Manufacturing Millers.

This extensive experience has resulted in
machines perfect in design and construc-
tion. We are now in a position to place
them on the market at a very low price.

Nine types and sizes—to suit any miller
requirement

—

and the delivery is right.

John M. Terry & Company
19-21 Queen Victoria Street

LONDON, ENGLAND
Cables: Athenian, Cannon, London.

// interested tear out this page and place with letters to be antwered.

I
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rt'-j .

We solicit enquiries for Foundry and Factory
supplies, including—

Bar Iron, Mild Steel, Sheet Steel, Black and
^Galvanized, Carbon and High Speed Steels,

^^Roofing Materials, Pipe and Fittings, also

,
Machine Shop Supplies, such as Files, Drills,

Fine Tools, Set and Cap Screws, Etc.

Goods of High-Grade Quality at Right Prices
r

Electrical Supplies, such as Wire, Bulbs, etc.

Wl^iGiir HOISJS
0MD

/w'^^ u!^S •''^f
^ ^'^ ^".^ ''~'*- The mechanical perfection

of Wright Hoists permits speed in operation without catch-ing of chain or breaking of parts. Wright Hoists aresafe because each load bearing part is carefully calculatedand rigidly tested to withstand a far greater load than itsrated capacity.

Every piece of metal used in a Wright Hoist is specially
alloyed for its specific duty. .

i^«=viaiiy

"Put your faith in the Wright."

lyfDiGiir
Lhbon, Ohio, U. S A^

Canadian Dittribution : The A. R. WilUamt Machinery Co., St. John, Halifax, Toronto, Winnipeg, Vancouver, Montreal
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Chasers for HARTNESS Dies are easily ground

These
Jigs

And any small
Grinder will
grind Hart-
nesB Chasers
quickly and
correctly.

These Jigs are sent Gratis with new dies, and are sold separately at modest
prices. Full instructions for Grinding Chasers are sent with chasers.

A special Grinder for this purpose is not required.

Jones & Lamson Machine Company
(DIE DIVISION)

SPRINGFIELD. VERMONT
American AfirenU for Dies and Chasers:

Boyer, Campbell Company, Detroit.

E. L. Essley Machy. Co., Chicago, Milwaukee and Moline.

Robinson, Cary & Sands Co., St. Paul and Duluth.

Forrivn Acents:
France. Spain, Belgium—F. Auberty & Company, 91 Roe de Haubeuffc,

Paris, France.
Holland—SpliethofT, Beewukes & Company, Rotterdam, Holland.
Australia—McPherson's Pty., Ltd., Melbourne, Australia.
Japan, Manchuria, Korea, Formosa—Mitsui Bussan Kaisha, Ltd.,

Tokyo, Japan.

Rockford Horizontal Boring Machine
For
Automobile
Manufacture

This tool is unusually rapid and accurate in the boring of crank cases, transmisaion cases
and rear axles. Has two heads at right angles to each other. Spindles bore longitudinal
and cross holes in work simultaneously.

Send US' blue prints of your boring work and we will give yoo figures on the
"Kockford's" ability on it.

THE ROCKFORD DRILLING MACHINE CO., ROCKFORD, 111.

CANADIAN AGENTS

; RUDEL-BELNAP MACHINERY CO.. MONTREAL and TORONTO

FOREIGN REPRESENTATIVE :-Burton GHffiths Woj.Buck & H»kn«n.I^n^onE England K._^S
f^^y%*J^''™^tl. BXaS

Belgium, Holland, Russia. Allied Machinery Co., 61 Chamibera bt.. New lorK \.ity. oouu. /v

States. Casamitjana Hermanos, Barcelona. Spain. ^ ^

// interested tear out this page and place with, letters to be answered.
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ROCKFORD
—the best for varied work

General manufacturing plants

prefer the Rockford Miller be-

cause they require a machine
which they can depend on to do
any work within its range to the

complete satisfaction of the in-

spection department.

Simplicity of operation and
absolute rigidity under every

condition are distinctively Rock-
ford features. They have made
this the very best machine for

general manufacturing.

Full details on request

Rockford Milling Machine Co.

Rockford, Illinois

Agents:

Rudel-Beinap Machinery Co.
Toronto

A. A. Jones & Shipman, Ltd.. Leicester, England.
Great Britain ; Louis Bessee, Paris, France and
Belgrium ; Societa AnoniTHa Adier & Co., Milano,

Italy, Italy and Colonies ; Rylander & Asplund,
Stockholm, Sweden, Scandinavia ; Casamitjana
Hermanos, Barcelona, Spain, Spain and Portugal ;

,
Selson Engineering Co., Melbourne, Australia

;

M. Mett Engineering Co.. Petrograd, Russia.

Heavy Cuts Without Chatter
The carriage and bed of the "Economy" Lathe are made
especially heavy to eliminate vibration when under heavy

duty. Of exti^me accuracy and sufficient power and

weight to handle modern rapid production, this lathe

will prove of great value to the progressive manufacturing

plant. Made in 14", 18" and 22" swing.

Write for full particulars of the "Economy" Double Back
Geared Quick Change Engine Lathe.

ROCKFORDi LATHE & DRILL CO.

ROCKFORD, ILLINOIS, U. S. A.

Production of Rare Quality at

r^%s&% Lowest Labor

Costs
There is unusual
s t r e n g th, accuracy,
speed, convenience and
range in

AURORA
Drilling Machines

You can use them
to great advant-
age on any work
in your shop
that's suitable for

a machine tool of

this kind. The op-
erating is easy
and the labor cost

compar a t i v e 1 y
low.

Drop a line for full particulars and specifications.

Stationary Head Sizes 20"—21"
Sliding Head Sizes 22"—44"

The Aurora Tool Works
AURORA, INDIANA, U.S.A.

// what you need is not advertised, consult our Buyers' Directory and advertisers listed under proper heading.
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Make it Easier--

ALL -WAY
Flexible Spout

Grease and Oil Guns
Make it easy to refill the
most out-of-the-way gear
cases or transmission as
the flexible spout can be
bent to any desired angle.
The Cleaning Device at
the end of the "ALL-
WAY" spout reduces
cleaning time and oil
wastage to a minimum.
The "ALL-WAY" gun is

especially useful and
handy in filling lineshaft
hanger reservoirs.

If your dealer cannot sup-
ply you, write us.

We also manufacture the well-
known "ALL-WAY" Oil Can.
Saves you S0% of your oil bill.

The AUway Oiler Mfg. Co.
196 KING STREET WEST

TORONTO, ONT.

THE MASTER METAL

We carry in

stock Levia-
than and Ana-
conda Belting,

from 1" up, all

plies, and are pre-
pared to supply any
length of belt at any
time whether for con-
veying, elevating
transmission.

BELTING
That ensures a
big measure of
efficient and

economical

The belting comes in rolls

of 500 ft., but we can supply
any portion of this or one or
more rolls at a moment's notice.

Stocks carried at all points given
in addresses below.

MAIN BELTING COMPANY
OF CANADA, LIMITED

MONTREAL
10 Peter Street
Tel. Main 7853

Gorman,

TORONTO
32 Front Street West

Tel. Main 1838

WINNIPEG
W. W. Hicks, 567 Bannins Street

Sherbrooke 36:2

EDMONTON and CALGARY
Clancey & Grindley - Edmonton. Alberta

Not Steel— but its master

Stellite saves one manufacturer
over 809^ of the time formerly re-
quired to regrind high speed steel
tools. Stellite finished a daily
average of 140 castings between
regrinding—steel but 24.

This is only one of the advantages
he is securing from Stellite. Con-
sider these others.

The tools are 8 in.—14 tooth mill-
ing cutters, eight in a row, and
are milling automobile cylinder
castings.

These are the best results secured
from high speed steel. Cutting
speed 73 feet per minute. Table
travels 5 inches per minute. Under
these conditions 52 minutes are
necessary to finish 8 castings.

Here's what Stellite accomplishes.
Cutting speed 105 feet per min-
ute. Table travels 18 inches per
minute. A row of 8 castings is

finished in 19 minutes.

Have us send you a demonstrator
and see if Stellite won't do as
much for you.

Deloro Smelting &
Refining Co., Limited

Head Office and Wvrks :

DELORO CANADA

Branch Warefiovne*
200 King St. W. 174 Corporation St.

Toronto, Ont., Canada Birminfhani, Eng.

THE MASTER METAL
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SPEEDICUT
HIGH SPEED STEEL

is the product of Sheffield's

Modern Steel Mill. Made of

selected materials by steel

makers skilled in their craft.

A unique and superior steel

among high speed steels.

"FIRTH QUALITY

FIRST QUALITY'

SPEEDICUT is unexcelled for the

manufacture of Drills, Taps, Ream-
ers, Milling Cutters, Threading
Dies, Forming Tools, etc. As well

as Lathe, Slotter, Planer, Shaper,

Boring Mill and all Machine Shop
Tools.

THOS. FIRTH & SONS
LIMITED

SHEFFIELD ENGLAND
Canadian Warehouses

:

MONTREAL
449 St. Paul St. W.

TORONTO
79 Adelaide St. W.

JOHN J. COLEMAN, Can. Manager

HIGH SPEED STEEL

INTRA STEEL GIBRALTAR STEEL

Tool Steel for Every Purpose

Swedish Lancashire Iron

Twis Drills, Taps, Hack Saw Blades, Milling Cutter

Files, Etc., Music Wire for Springs, Steel Balls.

Cold Rolled Tool Steel in Strips and Sheets

Circular Saws, Machine Knives.

PILOT STEEL & TOOL COMPANY,
LIMITED

332 St. James Street, Montreal

Sole Agent* for

JONAS & COLVER, LIMITED H. BOKER & CO., Inc

NoTo ind ConKiienlil SUel Works. N*w Y«rk, N.T.

Sbcflield, Eng

Tools For All Mechanical Purposes

FURNISS CLARKE & COMPANY
364 University St.

MONTREAL
Sole Canadian Agents for

THE JOYCE-KOEBEL COMPANY, INC.

Formerly Geo. A. Joyce Co., Ltd.

NEW YORK LONDON

If interested tear out this page and plaoi with letters to be answered.
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We wanted
something original

—

this is what we got

••"D^'^H of these operations and
£) half another — I'll show you

later—completed in the time
our old taps took to do one; that, I
guess, is why we continue to use your
Victor Collapsible Taps."

It was the often-heard story of time saved, of
costs lowered, of all threads clean and smooth.
And it was pleasant to hear.

Victor Tool Company
Waynesboro, Pa.

U.S.A.

^STi^fy
SMELTING

COMPANY
&REFINING
LIMITED

"PIGS IS PIGS"

So says a popular fiction writer. Our
knowledge of the farmyard variety is

limited and we won't argue the point.

Neither will we argue with those who
knowingly state "Babbitt is Babbitt

—

everyone makes the best"—Honestly
speaking we sympathize with buyers
whose knowledge of Babbitt is so limited.

In every technical industry, there are

degrees of .exactitude, workmanship and
processes of manufacture—and metal
alloying has reached its highest plane of

scientific perfection in the world-famed
products

—

"STANLEY PROCESS"
BABBITTS AND SOLDERS

MADE IN
CANADA

// interested tear out this page and place witk letters to be answered.
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VICTORIA Special Machinery

DESIGNS PATTERNS
CASTINGS FORGINGS

Send for Catalogue

Victoria Foundry Co., Limited, Ottawa, Canada

PRESSES ALL—TYPES
Press Attachments, Automatic.
Metal and Wire Forming Machines.
Tumblers—^Large Line.
Burnishing Machines. Grinders.
Special Machines.

Baird Machine Co., Bridgeport, Conn., U.S.A.

Miller Bros. & Sons, Limited
Founders, Machinists, Millwrights

i^nd Engineers

120 Dalhousie St., Montreal

CRANE MALLEABLE FITTINGS

CRANE
LIMITED

MEAD OFFICE S WORKS
I280 ST PATRICK ST

MONTREAL
Branches: Toronto^ Winnipeg:. Vancouver.

Sales Offices: Halifax, Quebec. Ottawa, Calvary.

Jigs, Fixtures,

Dies, Tools, Gauges
SPECIAL MACHINE TOOLS

GET OUR ESTIMATE
Before ordering

The Crescent Machine Co.
LIMITED

20 Longueuil Lane Montreal, Que.

PRESSES and SHEARS
Sheet Metal Working'Machinery

THE D. H. STOLLTO., INC.
26 Lansing St., BUFFALO, N.Y.

CLUTCHES
Combined Jaw and Friction. Friction only.

Gas Engfine Clutches. Jaw Clutches.
Write for interesting printed matter.

The Positive Clutch & Pulley Works, Ltd., Canada
MONTREAL Factory » Aurora. Ont. TORONTO

NORTON JACKS
FOR ALL KINDS OF HEAVY LIFTING

Send for complete catalogue showing
50 styles 10 to 100 tons capacity.

'^„'iX A. O. NORTON, Limited
Coaticook, Prov. Quebec, Canada

STEEL CASTINGS
Tj^LECTRIC
^&n kinds

Steel Castings of

from S pounds to •

5,coo pounds.

PROMPT DELIVERY

Manitoba Steel Foundries, Ltd.
1204 McArthur Building

Winnipeg _ - _ Manitoba

The Hughes Owens Co. Ltd.
MONTREAL TORONTO OTTAWA WINNIPEG

ManujacluTtrt

Blue and Black Print Papers

Drawing Office Supplies for Students,

Architects and Engineers.
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WHEEL TRUEING TOOL CO.
DETROIT

INDUSTRIAL DIAMONDS # »Kw.». DIAMOND POINTED TOOLS

IMPORTERS
OF MANUFACTUREJIS

OF

Cooda Submitted on Memorandum if Dwalrad

JOHN W. CORDON, Muiaror
5 Jamas Straat, ST. CATHARINES, ONTARIO

All Mountings FuU^ Cuarantood

Olfica and Faaloryi

88 Waat Pitt Straat. WINDSOR, ONTARIO

Canadian Steel Foundries Need
Frost Improved Sand Mills

WINNING FEATURES

Heavy Mullen

Unloading Device

Motor or Belt Drive

The Frost Mfg. Co.
112 W. Adams St, Chicago

Mechanical Engineering Company
Limited

PRACTICAL AND CONSULTING ENGINEERS.

Builders of "MECOL" Industrial
Furnaces for use with oil,

gas or coal fuel.

Executive Offices

Room 408, 3 St. Nicholas St.

Montreal

General Offices and Works
Three Rivers, Que.

LET US TELL YOU ABOUT THIS
MACHINE

S*ntl Ut Print* of Your Work

STEINLE TURRET MACHINE CO.
MAMSON, WIS., U.S.A.

T
R
Y

T
H
E

"S

T
E
I

N
L
E

The Whiton

AUTOMATIC
Gear Cutting
Machine

Do you want Cataloa >

The 0. E. Whiton

Machine Co.

lEVILUDOI. - coil.

THE WIRE IS PERFECTLYSTRAIGHT
and cut to accurat* lengths when It come* from onr AnTO-
MATIC WIRE STRAIGHTKXIXG AND ClfTTLNG MACHINE,
whether it's %" diameter or only .02tr wire, hard or soft wire,
highly polished or rough stock.

Mny we send you cstalOKoe Cf

The F. B. SHUSTER COMPANY. New Ham, Cmi.
Formerly Jobn Adt & Son. EatablUbed 1866.

Also makers of Rivetlng^ Machined* Sprue Cntt«ra, CoUer Fin
Macbtnes. etc.

aWL "PANGBORN**
1 Sand Blasts

1
Quickly, thoroughly and

Mt^i-'-i^SlH
cheaply clean U

HHM^^h'' CASTINGS,
^^^^^^^Jl'

1
FORGINGS.^ STAMPINGS,

HEAT TREATED PARTS H

*it" '

-'"'' "^^B/Wb SHEET PLATE OR
^^^i^vy^'B"^^ STRUCTURAL

"EH" Hygienic Table Cabinet A type and size for every
requirement.

<=«H|PAIJK^KN^.<>»ir2Sm-ifir#fi5a2:^l^^^
p. O. Box 8503 y

WE MANUFACTURE RIVETS of every
description, % inch, dia. and smaller

PARMENTER & BUUOCH CO., LTD.
GANANOQUE, ONT.
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Fairbanks
|

Hammers|
25 to 300 lbs. I

Belt or Motor Drive |
These Hammers Embody a g
Design and Workmanship W
that are unsurpassed. m

Stnd for Catalog ^
UNITED HAMMER CO. |
Oliver Buildinc Boston, Mass —

A universal grinder. A grinder with all at-
tachments. A grinder that will handle all
kinds of tool-sharpening as well as cylin-
drical, internal and surface grinding. An
all-around machine for your tool-room.

Catalog No. 7.

Greenfield Machine Co
Greenfield, Mass., U.S.A.

METALWOOD
MANUFACTURING CO-

DETROIT

Hydraulic and Hydro - Pneumatic

Machinery
Excluaive Salea Repretentatioea:

Canadian Fairbanka-Morse Co., Ltd.. Montreal and Toronto;
R. E. E^llis Ensrineering Co., 621 Washington Blvd., Chicago;
Fairbanka-Morse & Co., Inc., 8D Church St., New York City:
Sheiritt ft Stoer Co., Inc., Finance BIdE., Philadelpliia, Pa.

NORTHERKT .^^
CRANES 1> ^"
'MADE IN CANADA'

Electric Travelling Cranes, Hand
Cranes, Electric Hoists, Air Hoists,
Foundry Equipment, Cupolas,

Ladles, etc., etc.
"Type D"

Electric-Hoist

NORTHERN CRANE WORKS l.m.tco
WALK ERVILLE,ONTARIO

LOW COST OF MAINTENANCE
Is a Very Important Feature of:

BRISTOL'S RECORDING INSTRUMENTS
They are so simply and sturdily
constructed that few repairs and
adjustments are required. The
necessary supplies such as charts
and ink ar"? extremely low in cost;
especially when compared wit?i

similar material furnished with
other makes.
It will pay you to investigate
BRISTOL'S.

Ask for Catalog 1-1002.
THE BRISTOL COMPANY,'WATERBURY, CONN., U.S.A.

Canadian Distributor: A. H. Winter Joyner
Montreal and Toronto

ARMCO ^RON
WEtDiNC RODS

'.):->;'» IKON LH Die .stau.iai'i wrl'liiiK wire fur
ixjth c'ertric arc imd ory-*o©trl€ne welding. 1*

ba--! unequalled w^dine Qiullties, due to ciiemicak
'

and physical uniformity ; 9B.W per cent, pure iron
ortnteni (minimum) ffuarante«d. Distributors in all

indiistriftl centres. >

PAGE STEEL & WIRE CO.
SA^JES OFFICES! 30 Church St., New York
CUesie, 2S Sanlh USslle Stieel: Delreii. Beak BiuUini;
Ssn Francisco. AmcricstilUllinf Mill CembSnyof Cslifemis;
Csnads: Ts;I<k & Ainsid, Llil., Montreal, Tweale.Winoi^l

OAKITE
CLEANS

Put your
CleaningPitddems

up to us.

QAKtEY CHElVlICAJb CO
44 THAIVtES STREET - HEW YOR-K
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WIRE ROPE

"We have the Right Rope for every purpose"
We solicit your inquiries Write for our catalogue

We also manufacture

Wirecloth, Perforated Metal
and Guards for Machinery and Windows

Canada Wire & Iron Goods Co., Hamilton

J.CNcLAREN BELtING

fs EXTRAS) Will Save You Money

^(;;^^ In Every Day of Service r^x?3@t:^sS©

Modem plant and thorough know-
ledge of requirements of belting
gnarantecs perfect satisfaction to
aU buyers. Onr belts are the result
of using best leather, and our 57
year's experience.

Ask (or Qootations.

J. c. McLaren belting co.
Limited

Mantraal Toronto Winnipac

THE CENTRE

V
tH^

^ CLI.AN I RACR]m«L|l HI, WTOCK,

Ask the User Send for Catalog

|t>VO O P T U R R EIT M ACt^i r^
Bf^ZIL.lNDlANA USA

CO. LTD.
Manufactnrars ttl

Bright Finished

Steel Shafting

and Shapes.

Large stock of all sixes.

Sentf for /*rloe Umi

6 Positive
Geared Feeds
iniUBtlr obtained, ar* bat on* et
many advinuse* prorided

SILVER DRILLS
For 64 yean these nprl«ht Drilling
Machines have served well In the
States and Canada.

Writk for fall dMcrlptlon ef ear
:»- and 2S- sisw.

The Silver Manufacturing Co.
290 Broadway Salem, Ohio

tH-rforniauce iMMjiible. Write for tlie Bryant
Production Bixik. It explaiiu all tliasr my«-
tt'rit«—shows where ymi can save money mi fact-
anil hole finn:Iin« i;.' any kind.

Bryant Chucking Grinder Co.
Springfield, Vt., U.S.A.

HAMILTON CANADA

Manufacturing Production
PRECISE ACCURACY

How ofton do you obtain Uine featuiw
limnllanroualr In a maclilnvf The to-
tally different dealmi o^ the

Bryant Chucking Grinder
altoUA •.|>ee;iy pnxlnctinn day in .Hri .iaj
<^.lt, to limita HA cUitif &A .0)06 inch. The
"2-tfl-l accnracy*' of the xiwiKodrd swintt-
ing wheelhead and the KjinKinji (ti«Hxl of
the mMnl-Butomatic machine igakes this

SHAFTING

I

Cold Drawn, Turned and Polished Steel,

Rounds, Squares, Hexagons and Flats,

Steel Piston Rods, Pump Rods.

Special facililie* for Kerseatins up to 6 in- diamotor.

THE
Canadian Drawn Steel Co.
^^"^~~"^^^^^ LIMITED

AX.L KINDS

PHILADELPHIA GEAR
Spur, Berel, Spiral. HsRtv
bone, and intermittcnl.
In all metals, rawhide, or
fibre.

The best of serrlot — txy as
OQ a Rush Older.
Dislrtrntors ol Diamond
Chains.
Onr catalocue U full of gear
data — youra for the asking.

WORKS
Vine Street

PHILADELPHIA. PA-

AND PINIONS
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Good
Gears

In Quantity

Production

Hamilton Gear
& Machine Co.

Van Home St. TORONTO

Taylor-Newbold Milling Cutters

Will outlive and out-cut any other on the market
4-in. Diameter for General Use-

Send for Bulletin R-P and 30-day trial ofler.

THE TABOR MANUFACTURING COMPANY
PHIILADELPHIA. PA.. U.S.A.

i60-B!s^St^'l«CFfttfrtb

.

Tests of Metals, Fuels, Oils, Water, Etc.

INDUSTRIAL RESEARCH

CHIPPING WELDING
coccus

WRITE FOR CATALOG
WilUon Gogtles Inc. Canadian Office : 23 Scott St., Toronto.

7»U -Ctchells
fie Furnace

FURNACES FOR EVERY PURPOSE

Electric Furnace Construction Co.
rinancg Bldg. Phila.,Pa.

M^DTimJ MANUFACTURING
Xjri I \jn COMPANY

Pfushe^on Heiohts,Mich.,U.S.A.
Heavy Duty Draw Cut Shapere, Special Heary Duty Draw Cut R.R. xk
Shapers, Special Looomotire Cylinder Planera, Traveling Head Planere, aC
Special Roll Wobble Planers, Portable Planers, Stationary and Portable Xc
Keyway Cutitora, Finiahed Machine Keys. See our full page adTertiae- Sk
ment in the firet issue eacii montii of "Canadian Maoliinen'-" jH

1!JHAMILT0N

IRON'"'"
HEAVY HARDWARE

Mill Supplies Automobile Accessories

WE SHIP PROMPTLY

^
11 vikat vou need U not advertised, eonndt our Bwuers' Directory and write advertisers listed under proper heading.
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BCanekdian fv Machineiy
LYERS Directory

If what you want ia not hen, write lu, and w« will tall ran whan to cat H. Let aa aanaat tkat raa aaaaalt ataa
the adTertiaera' index facins the inaide back cover, after haTinr aecnred advert laeia* naaea fraa tUa dlreetavj. Aa
mformation yon deaire may be found in the advertlainar pa(ea. Thia department la maintained far Ibe beaeAt aad
conTenience of our rcadera. The insertion of our adrertiaera' namea under proper headinra la ffladly nnderteken. bat daea
not become part of an adrertiainff contract.

ABRASIVE MATERIALS
AlkiBbead Hardware Oa, TdTODto, OoL
BttattfxA Bmery Wheel Oo., BmaUonL
Oaoadiui F^tlrbankaiMotse Co., Monlnal
OarborunduxQ Co., Niajant FaUa, N.T.
PeaBiaitm Abraaire Wheel Co., Ltd.,

Mimleo, Out
Oaa r. Fnea M<i>j. * Splr. Oo.. Mtaitiwl
iyad.«inith UsoL Oil, HaaaStaa. Oat.

Noetoa Co. Woroaeter. Maaa
PleWM, Ltd.. Winnlpt*, Man.
Ilea Lewis & Son, Toro»t», Oa*.
Williams Mchy Co.. A, R.. Toronto, Out,

ACETTUeNE
Oartar Weldhic Co., Tomrto, Oat.

L'Air Liquide Sooiety, Toronto. Ont.

Pieet-O-Lite Co.. Inc.. Tonmto. Out.

Dokm Carbide Co., J«««*o. <'*•.
ACETYl.ENK e.K.NEKATOHa

Carter Welding Co.. Ltd., Toronto, Ont.

u. •<-P'""l'"M>l"'- 1". TrToiiK. |iiit-

L'Air Liquide Society, Toronto, Ont

^[^ORN DIE AND HOI.DER8

^i^^^roe. of OKuda. Oalt. Oort.

ACCUMULATORS. HYDRAULIC ^

Oanadian Fairboalo-Marae Co., MtntreaJ

Maok-Walker Machy. Co., .Twoota.

Metalwood Mfg. Oa, Detroit, MIA.
(Mw-Bement-Poiid Oa. New Tort,

n S Ordnance, Toronto, Ont.

WiUiioM Mdiy Co.. A. R., Toronto, Ont.

AIR COMPRESSORS

!SB*'^SS^?Ti0N8. DratJMIDIFT.
DIG—HUMIDIFTING

B. F. Stnrtevant Co.. Oalt, Ont.

AIR CYLINDERS
Can- Ingeraoll-Rjmd Co., Ltd., Sherbrooke.

gHi^^'.0«ieral Co.. Bar OKj. Ml*.

AIR RECEIVERS .

Oin. IngoteoU-Rand Oa. a»S«™' Jj*D^a^ Bridge Oa. Moofae^, *»

Welding * SuppUe* Oa. Mo^rtrMl. Q~.^^ ^t WASHERS
Obn. Blower * ^?!^„9^- rST "'
Bturterant Co.. B. F.. Gait, Ont

ALUMINUM
Britlah Smelting A Beflnlng Oo., Ltd.,

Montreal, Qne.
.

Ocnate Metal Oa. "Itarouta

Petrle, Ltd., H. Si-.'^^.mntai.
IMTail Binaa ft Metal Oo. ,

HamDtim.

Williams Mcby Co., A. E.. Torcnto, Ont

ALLTIINUM SOLDER
BritMi anelting & Reflning Oo.. Ltd..

Montreal, Que.

ALLOT, STEEL
l^mrtnog, WWtwortfc at Ob«.. M""^"^
Dominion Foimdrite & Steel Ltd., Ham-
ilton, Ont . «VM * Sona, nx*, MoutoeaJ, Que.

KMaar-mileon * Oa, Ltd., Mootreltf.

I«man Tnbe & Snpply Ca, Montteal. One.

MM StMl ft Cool Oa. Mwtiwt. Que.

SKriWbome (CMad^I*L^^B*e«l.

United States Steel Corp. .Canton, Ohio.

TanadlaM Alloya Steel Oa, Pitt*ni*J.'^^ Cmelble atMl Oa. AUanln*. Pa.

ARBORS _
ammn ft Shaijie Mfg. Oa, Provtfctioe, B.I.

OUndlan FHlrhenl».MoT»e Co.. Montreal

Otorclaiid T»i»t Drill Oa. dereland.

Mad-fianlth Mactitnf Oa. Hamlttoin^Ont.

anUK*-Walter Machhieiy Oa. Toronto

maam Twirt Drill ft Mach. Oa. New Bed-

Piatt ft Wliitt>ey Oa. Dnndas, Ont
Petrte, Ltd., H. W., Toro"**- . - ,

Williams Mchy Co.. A. B.. Toronto, Ont

ARCHITECTURAL IRON
, steel ft Wire Oa. Adrian, Ml*.

ARCHirBCTS' BUPPLIBB
Owens Co.. Uii.. MonlreaJ, Que.

ARRESTERS, DUST
BOKaM Onaae Wta., WaJfeerriDe, Out.

Pangbom Corporatirm. H«rPT»tf»wn. Md.

ASH HANDLING MACHINERY
Brown Hoiating Machinery Co., Clere-

land. OMa

AUTOGENOUS WELDING AND
CUTTING PLANTS

Oarter Welding Oa. Tomato, Ont
DaTis-Boumonrille Co.. Toronto. Ont
Prest-O-Lite Co.. Tnc Toronto, Ont
Weldiiw ft SnvpUee Oa. Moatnal, Qua.

AUTOMATIC MACHINERY
Baird Machine Ca. Brldffepoit, Ooaa.
Daris-BoiimonTille Ca. Toronto, Ont
Qaitoek-Walker Macby. Oa. Ttneabx
Oardner ft Soo, Robert. Maatfeal.
National Acme Co., CleTcland, Wbtdaoc
Pratt ft Whitney Co., Dmdwi, OnL
Petrie, Ltd., H. W., Toionta
Roelofson Machine ft Tool Oa. Ttanatba,
tl^illiams Maehy. Co.. A. R.. Toraata

AUTOMATIC METAL CUTTING-OFP
MACHINES

AtJdne & Ca. X. C, Hamilton, Ont
Greenfield Tap ft Die Corp., Oiecafietd.
Wella Bros., of Can., Oalt Ont
Aikenhead Hardware Co., Torcwto. Oot
Cenadian Fairhanks-Mome Oa. Moatnal
Oaaada Metal Oa, Torowto.
O. F. Fooe Mdiy. ft Sply. Oa. Muntnal.

AUTO SBEETT METAL MACHINERY
Qulckwork Ca, St Marya. OUa

AUXILIARY HEADS
Hoefer .Mfg. Ca. Freeport. ni.

BABBITT METAL
British Smelting ft Refining Oa. Iitd..

Montreal.
Canada .Metal Co., Ltd., Torcoto. Ont
iii-nisa, Clarke & Co.. Montreal. Que.
a. F, Foes Mcb. ft Sply. Oa, Montreal
Hoyt Metal Co.. Ltd.. Toronto.
Magnolia Metal Oa, Montreal.
Rice Lewis ft Son, Toronto, Ont
Tallman Brass ft Metal Co., HamUtea.
kVilkinson 'ft Kompass. HamiltOB, Ont
Williams Mchy Co., A. R., Toronto, Ont

BAND SAWS
Aikins & Ca, E. C., Hamilton, Ont
Canada MaehineiT Oorp., Oalt, Onl
Olirer Maohy. Oa. Grand Rairida, tlldb.

RALL BEARINGS
Canadian PaiiljaQka-Morse Oa, MeuiUeal
Can. S K P Oa, Toronto. Ont
Chapman Double Ball Bearing Om-
paay, Toronto

Lyman Tube * Supply Co.. Montnal, Que.
Morrow Screw ft Nut Oa. Jobn. lamMl
Williams Slchy Co., A. R.. Toronto, Ont

BALLS. STEEL
AtUiM ft Co.. Ltd.. Wnt, Sheffldd, Bag.
Chapman Double Ball Bearing Oo. . Toronto
Dominion Foundriee ft Steel Ltd., Ham-
Uton, Ont
Uiay Ball Bearing Co., Ltd., Toronto.
Lyman Tube A Supply Co., Moatnal, Qye.
.Marcliall. Sod ft Bunney. Toicato.
Petrle, Ltd.. H. W., Toronto.
Williams Mchy Co., A. R., Toronto, Ont

BAROMETERS
Taylor Instrument Oa, Bocheater. N.T.

BARRELS, SAND-BLAST
Pangbom Corp.. Haoemtnmi, Md.

BARRELS, STEEL SHOP
Baird Machine Co.. Bridgeport, Onna.
Clereland Wire Spring Oa, Olarelaad.

BARRELS, TUMBLING
Baird Machine Ca. Bridgeport, Ooaa.
Katie Foundry. Oalt, Ont
Northern Ciane Works, Walkerrflla, Oat
Petrte. Ltd.. H. W.. Tomato.

BARS. BORING
<>i«holt Machine Co.. Madiaoo, Wta.

Vilee-BementJPood Oo., New York
Petide, Irtd., H. W.. Toronta
Wiaiams ft Co., J. H., Brooklyn. N.T.

BARS, CONCRETE REINPORCING
Algoma Sted OoiD., Sanlt ««. Marfa

BARS, MERCHANT
Algoma Sted Ooro.. SaaK 9t«. UaHa.
Peckoraia, 140.. Tnoato, On*.

BASE PACING MACHINES
Tietoria Foondrr Oa. Ottawa. Oat

BATTERIES
Norttiem Electric Co.. Ltd., Montreal Que

BEADING MACHINES
Qulckwork Oa, St Uarja, OUa

BELT C0NVET0R8
Can. Lhik-Belt Oo., TtorcMa. OaC
Lyman Tnbe ft Supply Ca, Mootnal. Qua,
Pet*, Ltd., H. W.. TonnlOL
Summer & Ca, New York, S.Y.
Wdlliams Mchy Co.. A. B., Toronto. Oot.

BEARINGS, DIB CAST
FranUfei Mfg. Ca. Syiaana*. M.T.

BEARINGS. GRAPHITE BRONZE
Lyman Tube ft Supply Co., Montnal. Qua.

BEARINGS, ROLLER
Lyman Tube ft Supply Co. , Montreal, Qua.
BELT-LACING MACHINES. HOOKS

AND PINS
Clipper Belt Later Oa. Oiaad BwMi

BELT LACING LEATHER
Aikanhead Hardware Oa, Tonata. Ont
G. F. FoM .Mchy. ft Sply. Oa. Manila^,
Oiatoe ft Enight Mte.. Wcraatar. Mva
Rice Lewla ft Son, Toronto. Oat

BELTING, BALATA
Federal Buglueeilng Oa, Tonata, Oat

BELT HOOKS, WIRE
Clipper Belt Lacer Ca. Gnad Rapkh

BELTING, RUBBER
Can. OoniwHAited Rubber Oa, Mootreal.
Dmilop Tke ft BoMwr Oeods Ca, Ltd.,
Tovontn.

Goodyear Tire ft Rubber Oo.. at CaiMda,
Ltd., Toronto.

Outta Percha ft Rutiber Ltd., TofOBto,
Canada.

BELTTNG, CHAIN
Can. Fairbanks-Morse Oa. MaatreaL
Can. Link-Belt Co., Toronta. Oat
Jones ft Gla.'Moo, MoDtreal, Que.
Lyman Tube ft Supply Co., Montnal Que.
.Morse Chain Oa, Ithaea, N.T.
Patrie, Ltd., H. W., Toronto.
Whitney Mfg. Oa, Hartford.
Williams Mchy Co.. A. R., Toronto. Ont

BELTING. CONVETOR
Oan. Conaotidated Rubber Co., Mnatiial
Can. Link-Belt Co., Ltd., Toronto. Ont
Canadian Falrhanka-Morae Oa. Moatnal
FWetal Enidneertng Cto.. Ltd., Toraata
Ontita Percha ft Rubber, Ltd.. 1>ini>tD.
Canada.

Oraton ft RnJgbrt ilff.. WorcMter. Mala
Intamattonal Mcfar. Spla., Ltd., MontnaL
Jones ft Olaaeoo, Montreal, Que.
Lyman Tube ft Suroly Co., Montreal, Que.
McLano BeMng Oa. J. C, Montnal.
Moiae Chain Oa, Ithaca. N.T.
Petrle. Ltd., H. W., Toronta
O'laker Otty Rubber Co. Philadelphia. Pa.
Rice. T.eww A Son. Toronto. Ont
Mandaid Maehy. A Sunvtlw. MoatreaL
Sumner & Oa. Xew York. N. Y.
Williams .Mchy Co.. A. R.. Toronto. Ont

BELTING. FRICTION AND
SURFACE

Oaa. Ooa. Robber Oa. Ltd., Moatreal.
Gutta Pc,t!ha A Rubber. Ltd., Toronto.

BELTING. HAIR
Summer & Co.. New York. N.Y.

BELTING. LEATHER
Oan. Omton ft Knl*t Mfg. Co.. Moatnal
Ontia Pettfaa ft Rubber. Ltd., Toranto.
Cbnada.

Sumner ft Oo., New York, N. Y.
Jobn TidMa ft Son. Slaagow. SooUaad.

BELTING, RUBBER
Intnnaticaal Mchy. Spls., Ltd., Montreal.
Quaker Olty Rubber Co. PbHadelplila, Pa.

BELTING. STITCHED COTTON
DUCK

Domfedcn Belting Oa. HamOton. Ont
Ontta PordM A Rubber. Ltd.. Tonnto.

BELTING. WOVEN
Federal Bwineering Oa.. Ltd.. Tuwaita
Summer ft Co., New York, N.Y.

BENDING MACHINERY
Bertrams. Ltd., Bdinbnich. Soodaad.
Bertram ft Sons Oa. John, Dandas
Biom-Boggs Oa, Ltd.. HaariWm . Ong.

can. Bloaer ft Forge Oa, KW itiaiw .

Dom. Sled Products Ca, Ltd.. Brentford.

Gartock.iWalker Maeh. Cb., Toronta.
Petiie. Ltd.. H. W.. l\>ronta

BLAST OATM
W. 8. Rockwall Ool. New Tot*. N.l
BLASTING MACHINES. SANt

5«d5::'A^. "ftoJr&sSiu^sr

Sffin.*^^-Co.-A.r^LrL—-.Y^J-rrSgU. ra
BILLBTS

»iS!L*«S^' ?*• '»» BbamaJd. ka
Al«« Steil Ooap.. Sault Sla. Ma><.

Inited 8t.t« Steel oST'cmTohla
Domta.._"y'''^- GORGING
D«iai«^Fouadri.. ft sue, i.«^ ^^
Kajaor-EUiaon A Ca, Ltd..

BINS. STEEL
DonlnloB Bddae Oa. MaitiSftl,.MaeKinaai SbS Oa aSlh!!s.*%.

BLACKSMITH WOBK
Tl>e TVa. Plak Ca. Ltd. f*

OIW- ^jI-OpKB. CHAIN
Olirer bglaaeiing Oa. MoalnaL
.,

BLOOMS AND SLABS*JwiM Steel Qoip., 8anH StaTMast.United SUt«a 8Srbon."cStio?oSlx
BL0<WER8

0«;_Wow»r* IWia. Oa. KUataaaar Oaa

8'SS?ralrdo.%.'r&r
D.S OnlnuKe; Titito. Ont

BLOWING ENGINES
0«eral Combustion Ca, Ltd.. Moatreal.

^l^^'^rffF^ *"» REGULATOBS
Carter Weldb» Oa. IbnolBL oJ.^est^Llte Oa. lie, tSSta oU
BLUB PWNTING MACHINKRT

riiMiniiiil Oanieia Ch.. PmrUaa^ E,i
BLUE PUNT PAPB

Hogbea, Owens Oa, Ltd.. Meatrs^ Qoa
.BOARDS. GLASS CUTTINC
LnfUn Bute Oa. of Cte.. Wlaikoa «M

BOARTZ
Joyoa. Koebd ft Oa. Ina. New t«*
„ . ,, BOLT CUTTERS
Orajn«eld «ap ft Die Ooip., OnsoUa

BOILER TUBES
Lyman Tube ft Snpply Ca, Moatnal. Qaa

BOILER BREBCHING8
Que.

Can. iBgeiwjD-Rand Co.. Ltd., Sheibnoka.
8t Lawrraoe Welding Oo, Lt-1.. Mcouea'WflHu Bimmtm Oa, rilaliM i. Om,

BOLT CUTTERS
VMon Oear Hbapoc Oa. -Tiiliiglill n
OrMaflold Itep ft Die '^ *

I

' 11
Maaa

Wella Broa.. of Can.. OnK. Oa>.
Petrie, Ltd.. B. W.. TVxeata

BOILERS. RANGE
Okb. John Wood Mlk. Oa. Ltd.. taaata

BOILERS
Dominion Bridae Oa, Moatreal. Qw.MaaOuiMui * Oa, Ijiil I. Qaa;
BOLT CUTTERS AND NUT TAPXIS
Aikeohsad Haidwan Oa. Teeoagt, <M*
Canada Maabinery Corp., Oalt, Oat.
Oadoek-Walker ManbbiaiT Oa. Till In
Landis MaeUne Oa, Waynateeo, Pa
A.& JardlDs * Oo.. Ltd.. HMprta Oat
Rloe Levis ft Son. Tonola Oart
WeO* Bnia. Oa o< Oaooiti. Oalt. Oal
Petrie, Ltd., H. W., Torantn



M
CANADIAN
MACHINERY

BOLTS ,^

gS Oo.. oJ 0.n»<U. Ltd. HMlJttoa.

SfS^^ t, Co... J. H. BnJoUm. X-I-

BOLTS. C0UP;5«G
«M» MaAlM earn Oa. Ltd.. 0«lt. Cot

BOLTS, STAY ^
Monw Screw * Nut Co.. J<*B. InW""*

BOLTS, SPRING 8HAKLE
n^ Wtoklej Co.. Ltd., Wlodjoc. OM.

a^B^w i Nut Co.. Jdm, In«««U

BOLTS. PATCH
M««w Screw & N»t Oa. John. iM***-

^01 T AND NUT MACHINERY
l^'-Mc^ Co" Ltd Toronto^OnL

KSL. *Soo. Co.. Jobn. D™*jj. On*

51^, i Son. Bobt-
• ^!5»S?J- p.

jJSS^ Acme Oa. Ole-fd^, OW*

CSorTool Co.. WlJlMrfwro. P^

BONDING MACHINES
(Electric RaUway)

Tb, Lincoln Electric Ca, Toronto, OnU

BORING MACHINES, PNEUMATIC
CYLINDER^ „ ^— .-^ Pn«iiniatlB Tool Oo., TpwiMo.

I^NG MACHINES, UPRIGHT
AND HORIZONTAL

n..*..^ Mclu Ca, Ltd.. Toronto, Ont.

gSM«ditoe Co., Rochffiter, NJ.

SSoS-Waiker Machinery Oa, *»°E«f

^^•oo^w»;o.^\
SSSSrt D^rSSTMd.^ O., »»^-^' «
BORING AND TURNING MILLS

8i*er MchT. Co. Ltd ToronW^t.
Mmn & 3on« Ca. John, I>™^
SSMachine Oa, B«l«!^, N-T.

oSla Macliinery Oon>., 0«lt. Omt.

S^*?"'p,^ci.?'srs'/v£^

SKBemS-Pond Oa, N« Tort.

BOXES, CAST IRO*?

I'wHS. I^Teljhop andtote
cS„d,od wire Sprrtn* Oa, CaowJand.

BRAKES __

brass-sheets, rolls, platkb.
and RODS

Bmm-l Copper and Brew RoUta* MUla,

Kew Voronto.

BRASS ALLOTS
Mttab Singling * K««nlng Oa. LM..

Montreal, Qu«.

BKAS8 AND COPPER TUBING
I^iMr^be * Sapcly Ca. Montreal. Qua.

BRASS FOUNDERS
n,m-'- M«tal Oa^Torcnto. .. . ..

I T iiiiif WMStm Oa., mod0im.

Snisrss. *uSSi oa', H»»«t».

BRASS GOODB
Orane. Ltd., Montreal. Que.

BRASS PIPE AND TOBB
Oran*, Ltd., Montreal, Que.

BRASS WORKING MACHlNraT
u«Mr MAl. Oa, Ltd. , Torenta Ont.

5S? itoSn. Oa, Mttart. I»i_^
Wtnar A BW.K7 Oa, OwelaB* 0-

inSpmrTit "—' Oa, I««w Toik.

rSlT'"- "- Ino-- Toronto. Oo^

fra£ami ytuta. Oa. A. R.. *?«»„.
K!?Tcopp« aad B»- BolBa€ MiH*.

Ksw Toronto.

BRAZING EQUIPMENT
Clitoico Plraiblt Shaft Ca, Chicago, 111.

BRICKS, ras
^ „ „k Flra Brick Oa, Can,, Ltd., HanO-

ton, Ont

BUDGBS. RLT. AND HIGHWAY
Chnaaian Mead-Morriaon Co., Limited.

Montreal. Qoe. ,_ . ,^_
DenMcn BiMca Oa, Montreal, Qya

BRONZE—SHEETS, BOLLS,
PLATES, and RODS

Bmn-e Oovper and B«a BoUlnc UiOa,

Row Tonal*.

||llllllUI'"l|f-'"'MU'"''''"""-Uyj'''M'»^ll|lt^'MtllMIN''M»'' 'l |.l'*'|l'''''"'M"-»
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BRONZE, NAVAL
Oaaada Mocai (xx, lorooto.
raUman Bnua and Metal Oa, HajnStan.

BRONZE COPPER
Canada Metal Oa. Toroota

BRUSHES, CARBON
ijiaan Tube & Supply Co., Mootnal. Q<m.

BUFFING AND POUSHING
MACHINERY

Ford-Smith Mach. Co., H.min^-.

Poea Mohj. & S ply Ca, 0«a F. MoBtraal
^iarlock-Wttlker Maohinery Ca. Toroata,
Petrie, Ltd., H. W., Toronto.

BUCKETS, DUMP
MacKinnon Steel Oa, %«rbroooke, Qua.
UOTria Orane & Hoist Oa, Herlwrt,

Niagara li^aUa, Ont-
St Lawrence Welding Co, Ltd , Montreal

BUCKETS. ELEVATOR
Can. Link-Belt Ca, Toronto, Ont.
MacKinnon Steel Oa, Sberbrooke, Qua.

lice Weldlat <X>. Ltd., Muim

BUCKETS. CLAM SHELL, CRAB,
DUMP

Brown Hoisting Machinery Co., Cleve-
land, Ohia

Can. Link.iBelt Oa, Toronto, Ont.
Morris Orane & Hodat Co., Herbert,

Niagara Falls, Ont,
Northern Crane Works, Ltd, Walkerrma

BULLDOZERS
Bertram & Sons Oa, John, Dundaa
Canada Machinery Corp., Oalt, Ont.
Dam. Steel Products Co., Ltd., Brantford.
Uarlock-Walker Machinery Oa, ToraofCo.
Petrie, Ltd., H. W., Toronf*
Williams M<^y Co., A. R., Toronto, Ont.

BURNERS, OIL AND NATURAL
GAS

NortlMm Omne Works, Ltd.. WalkerrtUa
w. 8. Rockwell Oa. New York, N.T.

BURRS. IRON AND COPPER
Parmeuter & Bulloch Ca, Oananoqoa,.

BUSHINGS. BRONZE
Morrow Screw & Nut Oa, John. InvemoU.
3t Lawrence Welding Co, Ltd.. Montreiil

CALIPERS
fcown & Sbauiw Ufg. Oa. ProvUcnoe, R.L
i^uigtjorai CorporatioD, Hagerstown. Md.

CABINETS, SAND BLAST
Paaabom OorporaMco, HaoBBtown, lU.

CABLE, ELECTRIC
iBtsnaUlcnal Maahinerr * Sopcir Oo.,
Ud.. ilontreal, Qn&
CABLES. TRANSMISSION AND

TELEPHONES
Nortlieni £Iectric Ca, Ltd., Montreal.

CALKS, BOOT
Lufkin Rule Oa, of Can., Wiadaor. Ont

CANNERS' MACHINERY
Bliss. E. W. Ca, Brooklyn, N.I.
Brown. Boggs & Oa, Hamilton. Con.

CANNERS' CONVEYORS
Ouk Unk-Balt Oa, Toronto, OoC

CARBIDE
Carter Welding Co., Ltd., Toronto, Ont.
L'Alr Liquide Society, Toronto, Ont.
Union Cait>ide Co.. of Canada. Limited,

Weland, nt.

CARBONIZING BOXES
Uaa. Drirer-Harrls Oa, Ltd., WalkegrlBe
Kaitte Foundry, Oalt, Out
Morris Crane & Hcdst Oa, Ll-d., HedMrt,

Niagara FaUi, Ont
•wedlah Crucible Steel Oa. Wlndaar.

CARRIERS. PNEUMATIC TUBE
Jan« A Olaasoo, HcotnaL

CARS, INDUSTRIAL
Can. Blower A Foige Oa, Kltcfamor. Ont
Oan. Fatrtaanka^one Oa, Ltd. Montreal
men Stoil * Metak, WeOuid, Out.
MaoKtenon Steel Ca, Shorbrooke, Que.
Monti Ot«» * Hoist Oa, Ltd., Heibwt,

Ntwara Falls. Out.

CASES. FILING
Beonomy Drawiac TWdo Co., Adttan,

CASTINGS, ALUMINUM. BRASS
BRONZE. COPPER. AND GUN

METAL
Algoma Steel Corp.. Banlt Ste. MaHo.
Franklin Mtg. Oa, Syracose, N.T.
Ouada Metal Oa. Ltd.. Toronto, Oot

CASTINGS, DIE CAST
Omada Metal Oa, Ltd,. Toronto, Ont.
Franklin Mtg. Oo., Syiaeoea, N.T.
Fisher Motor Oo.. Ltd., Orillla, Ont
Tallman Brass & Metals Ltd., Hamilton,
Ont.

CASTINGS, STEEL-ALL KINDS
Canada Electric Castings, Ltd., Orillia,

Ont
Dominion Foundries & Steel Ltd.. Ham-
ilton. Ont
naetric ateel ft Metals Oa, WoDaad.
bleats MaoMne Oo., PHtsboigh, Pa.

CASTINGS, ELECTRIC AND AL-
LOY STEEL

Can. nee. Outlwi Oo. Ltd.. OriMa, Ont
Dominion Foundries & Steel Ltd., Ham-
ilton, Ont

CARRIERS
COUPLING BOLTS

Jolia Marrow Sorww A Not Oo., laaanaB
Alaiander Floek Ltd., Ottawa.
TaDman Braas A Metal Oo., TTamflttin,

CASTINGS, BI^CH LEG.
Brawn A ShaxpeMfk. *>>.. ProrUenoe, R.L
CASTINGS, BRASS AND IRON

Aigouia .:ju;tfl Corp., Sault St*. Marie.
bMomational MachiD«y and SupfilT Oa,
IXd., Jdnatreal, Quo.

CASTLNG8, BUILDING
Katie foundry, U«il, unu

CASTINGS, GRAY IRON
Benmra induMtnol Oo., A., KorQerrille, Q.
BmwQ A BiiarpeAifg. Ca. Proridence, B.1.
biuwu. H\M^ Co., L<ui. , Hamilton,
Oan. Elec. Caatlnss Oo, Ltd., Urillln. Ont
Aiaiander neck, LM., Ltitawa.
GarUnej Jli Soo, itubt., Montreal.
UuU Irun & .lleel i'oundniai, Ltd., Hull
luuumauoi:,ai Malleable iron Co., (luelph
Kennody & Sods, L/td., Wm., Owaa

Uoiuid.
Katie Foundry, Ltd., Oalt, Ont.
Hamilton Ca, Wm,, Peterboro.
RIcFailane Engineering Ltd., G. W.,
Paris. Ont.

CASTINGS, PLUMBERS'
Katie Foundry, Oalt, '>nt.

CASTINGS. NICHBOME
Oan. Driier-Harris Oa. Ltd., Walkerrllle

CASTINGS, HARDWARE
Katie i-'mrndty. Gait, OnU
CASTINGS, STEEL CHROME AND

MANGANESE STEEL
Thm. Davidson Mfg. Co.. Montreal, Qua,
Dam. Foimdriea A Steel. Hamilton, Ont.
Hull iron & Steel F<>imdriee, Ltd., Hull.

Kennedy & Sons, Ltd, Owen Sound.

CASTINGS, MALLEABLE
IntemationsJ Malleable Iron Oa, Oneli>h

CASTINGS, NICKEL STEEL
Hail lion A Steel Foundries, Ltd., Hull.

CEMENT MACHINERY
Can. FairbaniES-MoiBe Co., Ltd., MontreaL
Gardner, Kobt., & Son. MoQtreaL

CEMENT HANDLING MACHINERY
Cen. Link-Belt Co., Toronto, Ont.

CHMENT TOOLS
Atkins A Ca, E. C, Hamilton, Ont

CENTERING MACHINES
Victoria Foundry Oo., Ottawa, Ont

CENTRE REAMERS
Bertram A Sons Oa, John, Dundaa
Butterfiald & Co., Inc., Rock Island, Que.
Gardner, Robt A Son, MoratreaL
Huj-Jburt, Rogeia Moh. Oo., South Sud-

bury, Mass.
Morrow Screw A Nut Oo,, J., Ingoreoll, Ont
.MUes-Bement-Pond Co., New York.
Pratt A Whitney Co.. Dundss. Ont
Wells Bros. Co., of Oanada. Qalt. Ont.

CHAIN. WELDED COIL
Morris Orane A Hoist Ca, Hertwrt, Nia-

gara Fails. Ont-

CHAIN BLOCKS
Aikenhead Hardware Oa, Toronto, Ont.

Can. Fairbeink»-.\Iorse Co., Ltd., Montreal
Fold Chain Block A Mfg. Oo., Phila-, Pa
Garlock-Wallser .\iachj. Co.. Toronta
Lyman Tube A Supply Co., Montreal, Que.
Morris Crane A HoistOa, HoAert,

Niagara Palls, Ont ,

OUrer BnginrariBg Oa, MoolnaL
Rice L,ewi8 & Son, Toronto, Ont.
Jonea & Glassoo, Montreal, Que.

CHAINS, AGRICULTURAL
Canadian Link-Belt Co., Ltd., Toronto,

Ont.
Moiae Chain Oa. Ithaca, New York.

CHAINS, AUTOMOBILE ENGINE
Can Ltok-Belt Co., Ltd.. Toronto, Ont
Mone Cliain Oa. lilnca. Now Tork.

CHAINS, BICYCLE. DRTVE AND
BLOCK

Lyman Tube A Supply Co., Montreal, Qne.
titatt Chain Oa, Ithaca, N.Y.

CHAINS. FOR ELEVATORS AND
CONVEYORS

Can. Ltek-Bdt Oa, Toronto, Ont
I.yman Tulje A Supply Co. , Montreal, Que.
Mone Chain Oa, Ithaca, NT.
Petrie. Ltd., H. W., "^ronta
Williams Mchy Co., A. B.. Toronto, Ont.

CHAIN. MALLEABLE, DETACH-
ABLE AND RIVETED

Oan. Link-Bolt Oo., Toronto, Ont
Hamilton Co., Ltd.. Wm., Peterborough,
Ont. . _

Lyman Tube A Supply Co., Montreal, Que.
Morse Chain Oa, Itliaca. NY.
Petrie. Ltd., H. W., Toronta
Williams Mcny Co., A. R., Toronto, Ont,

CHAINS. POWER TRANSMISSION
Canadian Link-Belt Co., Ltd.. Toronto,

Ont
Lyman Tube & Supply Co. , Montreal, Qn*.
Moree Chain Oa. tthaoa. New York.

Glasgow, N.a
CHAINS, SPROCKET WHEEL

Oan Link-Belt Co., Ltd., Toronto, Ont
Hamilton Co., Ltd., Wm., Peterborough,

Lyman Tube ft Supply Co., Montreal, Que.
.Morae Chain Oa. Ithaca. NT.

CHAIN DRIVES
Osn. Link-Belt Oa, Toronto, Ont
Oorentry Ohaln Co., Oormtrr, "*-

Jones ft QtesMO, Mootrsal, Qua
Lyman Tube ft Supply Co., -Montreal, Qo*.

Mome Cbain Oa, Ithaca, N.T.

CHASERS
National Acme Co., meielaad, Ohio.
Taylor, J, A. M.. SU Stair Bldg.,

Toronto, OnL
CHEMISTS

Tomnt.3 Testing Lab'torj, Ltd.,

CHUCKS. AERO, AUTOMATIC
Oai-vm .Machine Oa, New York.

CHUCKS, CENTERING
ft Pettis Mfg, Oa, New Haren.

CHUCKS, COLLET, AIR
KUiott & Whitehall Maoh. ft Tool Oo.

(Jail. Ont.
SmaJlej-General Oo„ Inc.. Bay Oitj. MMl
Petrie, Ltd.. H. W., Ttoronta
Williams Mohy Co., A. R., Toronto, Ont.

CHUCKS. DRILL, LATHE AND
UNIVERSAL

Aikenhiad Hardware Oo., Toronto, Ont.
Bertram ft Sons Oo., Jobn, EhMidaa
OsB. Blower ft Forge Oa, Kitcbeoer, Oat.
Can. f^lrbanks-Morse Ca, Ltd., Muutieal
Cushman Chuck Oa, Hartford, Oons.
Dom. Steel Producu Co., Ltd., Brantford.
FosB Mchy. ft S'ply Oa, Q. F., Montn^
<"hininer, Flobt, ft Son, McntraaL
(JarlockAValker Mach'y Oa, Tonots,
Gflsholt Machine Co., Madison, Wta.
Hardinge Bros., CSiicago, IH,
r«oobii Mfg. Co.. Hartford. OoiML
Ker ft Goodwin Machine Co., Ltd.

.

iiieht Metal Products, Toronto.
Modem Tool Co., Erie, Pa.
Rice Lewis ft Son, Toronto. Ont
Skinner Ohuck Co.. New Britain. Oonb.
Peine. Ltd., H. W., Ttoronta
Williams Mchy Co., A. R., Toronto, Ont.

CHUCKS, DRILL, AUTOMATIC
AND KEYLESS

Aikenhead Hardware KjO., Toronto, Onl
r-an. Blower ft Poige Oa, KnAmm.
MoCrosky Tool Corp., Meadrillc, Pa.,

U. S. A.

CHUCKS, FRICTION AND TAP
Victor Tool Oo., Waynesboro, Pa

CHUCKS, MAGNETIC
Heald Machine Co.. Worcester, Mass
Petrie, Ltd., H. W., 'I>»ronta

WlUiams Mchy Oo, Ltd., A. R., Montreal

CHUCKS, RING WHEEL
Ford.8njith Ma*. Co., Hamilten^ Oot
Gardner Machine Oo.. Beloit, Wia.

CHUCKS, WHEEL, CAB
HomsoQ ft Pettis Mfg. Oo., New Haren

CHUCKING MACHINES
Barber Mchy. Co., Ltd.. T. »nto. Otit.

Brown ft Sharpe Mfg. Oa. Providmoo, R.L
Oarrin Machine Co.. New York.

Oisholt Machine Oa, Madison. Wla
.Vational \^me Co., Windsor, Vt.

Nile-^Itement-Pond Co.. New Tork.

R.ielofsoo Machine * Tool Ca. Torarto

Warner ft Swasey Oo.. Cleveland, O.

Wood Ttirrrt Maoh. Oo., Brazil, tod.

WillUms Mchy Co., A, R., Toronto, Ont_

CIRCULATING SYSTEMS FOB
LUBRICATING OIL

Bowser Ca, Ltd., S. F.. Toronto. Opt
Williams ft Oa, J. H.. Brooklyn, H.I

CLAY FIRE
Elk Fire Brick Co., Can,, Ltd., Haail

ton, Ont
CLEANERS. METER. WASTI.

GENERAL
Oakley Chemical Oa, New York, N,Y.

CLEANING COMPOUND
Oakley Chemical Ca, New York.

CLOCK SPRINGS
Its Dunbar Brothoia Oa, Brlatol, Oonn.

CLOCKS. WATCHMAN. PORTABLh-
Oisbolt Machine Oa, Madiaon. Wk.

CLOSETS
Crane, Ltd., Montreal. Que.

CLUTCHES. CHAIN
Wright Mfg. Oa, Lisbon, Ohia

CLUTCHES. FRICTION AND
PULLEY

Beraard Industrial Oa, A., FortkrtBa. Q
Can. Link-Beit Oa, Toronto, Ont.

Carl^ Jobnaon Ma*. Oa. ManAsoWi

PoaitiTo aotA ft Pulley Wka,, Anroia

Jones ft 01a«<», Montreal. Qo*^
Lyman Tube ft Supply Ca, Mqntret. «n*

COAL CRUSHERS
Canadian Link-Belt Co., Ltd., Toronto..

Ont.
. „ T . .._j

Canadian Mead-Morrison Co., Limited,

Montreal, Que. „„,„«»
COAL HANDLING MACHrNERY

Brown HoLiting Machinery Co.. Clere-

C<UL ingeisoil-Band Co., Ltd.. Sherbrooke.

Can. Link-Bett Oa, Toronto, OljC

Canadian Mead-Morrison Co., Limited,.

Montreal, Que.
Dominion Bridge Oo Monte«l. Qaa.

MacOovem ft Oo.. McnrtresJJma
MacKinnon Steel Oa, Shertiiooto. O^
Morris Orane ft Hoiot Co., Hotter.

Niagaia Falls, Ont
Northern Oran« Wort., Walkwrtls. Onl

.

Nora Scotia Stool ft Ooal Ca,. Ho"
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The illustration above shows
the Combination, Plain and Universal Back
Rests as used on our Nos. 14 and 16 Plain
Grinding Machines. The work is shown be-
ing supported by both shoes. Adjustments
on these rests are simply and easily made. A
clamping screw is provided to prevent the
vibration of the Machine disturbing the ad-
justing screw. These rests may also be used
as plain back rests or as regular universal
back rests.

On Extra Heavy Work

Or long slender pieces, accuracy in
grinding is dependent upon the use
of suitable work rests.

On the large size

BROWN &7?S.HARPE
PLAIN GRINDING ^ MACHINES
combination plain and universal back
rests are furnished. The rests support the
work at the front and under sides. When
thus properly supported the operator is

able to take heavier cuts at faster speeds
and feeds, and the "sizing power" of the
wheel is greatly increased.

These are essential factors where high pro-
duction and accuracy are to be maintained.

SEND FOR OUR NEW GENERAL CATALOG NO. 137

BROWN & SHARPE MFG. CO.
PROVIDENCE, R.I, U.S.A.

II interested teat- out this page and place with letters to be answered.
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COLO ROLLED STRIP, ALL METAL
COLLARS. SHAFTING

Otm. VtifmtSmrnm Ock, Ltd., WclkenOK
VFiUteu A Co., J. H.. Bnioklm, N.I

COLLECTORS. PNEUMATIC
OlB. Btomr A Fort* Oa, Kttabwet
eturtwriat Co., B. F.. Gait, Onl.

COLLETS
BMhK Mnimc Maehme Ob., Bortoa.

COMPOSITION INGOT
Quad* M<tal Co.. Toronto. Ont.
COMPOUNDS. CUTTING AND

GRINDING. DRAWING,
STAMPING

OtUv Obndoal Co., New York. N.I.
COMPRESSORS. AIR

AtkilM ft Co.. E. C, Hamilton, Ont
(ka. Imiiii I 11 run • Oo.. ntoituwfcii

' Pii«uinatje Tool Co., Toronto.
jmBmOiC Madi;. Co., Sk Loali
* Wfattcii^. Salt. Ont.

QmUxk-^^tet Machj. Oo.. thniBta.
UaaOnwm * Co., Montnal. Qaa.
P«tTto. Ltd., H. W.. ToTOBtD.
Superior Machinery Co., London, Ont
Williams Mohy Co., A. R.. Toroo-to. Ont,

CONDENSERS
Can. In«ei»oll-R*ad Co.. Ltd.. Shertirooke,

Que.
MuOoram * Ooi. Montnal. Que.

' Oo.. Inc., Bar City

IHililiSlHil

CONDUITS
N'ortfaem Electric Co.. Ltd.. ilontreal Que

CONNECTING RODS
Ouiada Pound's & FoifiBCS, Ltd., We)

i»i>H. Ont.

oonnex;ting rod cutters
interohangeable

EcliiMe Count«rbore Co , Ltd.. Walker-
Tille, Ont.

CONTRACTORS" HOISTS
Canadian Mead-Morrison Co., Limited,

Montreal. Que.
CONTRACT WORK

Brown Bocizieerinc Corp., Toroatn.
fioRKSaitli Mudline Co., Hamiltrw , Ont
Slobe BDgtneeriac Co., Hamilton, Ont.
oDMr A WUMb, JxaaSitoB, Ob^
Katie Faondry. Ltd.. OaJt. Oat
kstoria PonndrT Co., Ottawa.

CONTROLLERS, MAGNETIC
BRAKES, ELEC. WINCHES.
MONO RAIL HOISTS

VoMb Utt. Co.. Wellaiid, Ost
CONTROLLERS AND STARTER*
wnUama Mach'7 Co,. A. R., Torootn.
CONTROLLING INSTRUMENTS

Taylor IwrtJimwnt Co.. Rochester. N.Y.
CONVERTERS. ROTARY

MaeOoT»m & Co., MootTMl, Qne.
Oaa. liak-BeM Co., Tannto, Oat
laaes A Olaawo, MontrcaL
CONVETOR8—MeCASUN GRAVITY

BUCKET
Osnadlan Mead-Morrison Co.. Limfted.
Montreal, Que.
COOLERS, WITH DRINKING

FOUNTAINS
Pvro Saattajy Drinking Fouataia Co..
HaydoiTille. Mass.

COPING MACHINES
a«rtniK A Sons Oa, J«)m, Dmdas, Ont
Dob. Steel Produdc Ca, Ltd., Brantford.
aailoakJW«ikar MwMony Oa. Toroato.
IH]•-BaIla>t4^!nd Oa, Vtiw Yoik.
49afi. Wow*T A Vnrffe Oa. dtrtwwr.
COPPER, BUS BAR, SHEBT,

PATES. RODS
Britiah Smeltinc A Reflninz Oa. I/Id..

MoDtraal, Qtu.
Brawn'i Ooiiper and Bran RoHlnc Mills.

N«v Toroata
Brawn's Copper and Brass RolUnc Mills,

Nev Toronto.
CORE OIL

Sma A Ftneb. Ina. 1IB Broadmy.
COUNTERBORES AND COUNTER.

SINKS
AtkenhMd Hardware Oa, Toraato. Oat
aenlasd Twist DrlU Oa. Ctoralaad.
Mont Twtot Drill A Uaeh. Oa, New

Bedford. Mnm
McCroBky Tool Corp., Meadrille, Pa.,

Pnlt' A Wbttaey Oo., Dnodss, O^
les LmIb a Bon. Toronto. Oat.

COUNTERSINKS. INTERCHANGE-
ABLE

ErllTKe Pount/rbore Co., Ltd., Wjlktr-

rilie. Ont.

COUNTERBORES. INVERTED, IN-
TERCHANGEABLE

Edinse Coimterbore Co.. Ltd., Walker-
TilleT Ont

COUNTERSHArrS
Ateaad Mir Oa. Aiktainifaam. Maaa.
amiwm * baveMlk, Oa, PrarMeaee. R.L
Ony B«a Bmitof Oa, 1*6., TerooAa
BaM Ma^rin* Co., BiUmMtt, Ooaa.
PMd-SBini lliiMai Oa. HaaaMtca. Oat
IVatar MaeUna Oa, Bkliart. Ind.

Petrie. Ltd., H. W., 'Runata
WBltena Mdv Ca Ltd.. A. R.. Mcabcal
VVi;iiami -Mchy Co.. A. B.. Toronto. Ont

COUPLINGS, FRICTION
Bernard ladoatital Ca, The A., Fodier-
TBe, Qne.

Caa. Link-Belt Oa. Toronto. Ont
Petrie, Ltd.. H. W.. Toronta
Williams McliT Co., A. R.. Toronto. Oat

COUPLINGS. RAPID HOSE
hit MalfcfciaiT A «mc*r Oa. Ltd,.
MoaCnat. «m

COILING MACHINERY. Wlltk
AND SPRING

Oazloak-Walkar Uachlueiy Oa. Sonnta
COKE A.ND COAL

aanna A (>>.. 11. A.. Ckralaad. O.
COUPLINGS. PLAIN. FLEXIBLE

AND CUT OFF
OierdaiMf. Pneuiaalle Tool Oa. ml
Oanads. Toronta

CRANES. OViatHEAD, HAND AND
klanksar. Bobt A Son, Miowiieal
ladstieBdenrt Pneainaitie Vool Oa. GMeaaa

CRANEB. LOCOMCnVE
Jan. Uak-B^< Ca, Toronta Ont
.tortfaem CtaiLe Works. TTal>» rMs

ELECTRIC
* olta Manulactuhnc Co., Weliaod, Ont

CUPS. OIL
'>aiL. Winktey Ca. Ltd.. Windaor. Oat

COVERS, OIL HOLE
Oan. Wiakhiy Oa. Ltd.. WindKir. Oat

CRANES. GANTRY
Brown Hoisting Machinery Co.. Cleve-
land, Ohia
Hii. Unk-Belt Ca, Toronto, Ont

Canadian Mead-Morrison Co., Limited.
Montreal, Que.

viuiru Ctane A Eoiat Oa, Hertant.
Niagara FaUs, Oi>t

Vortbem Crane Works, WaUwrflle.
CRANE RUNWAYS

vlaf.Ffimwn Steel Oo., Sbaitrooka, Qua.
CRANES, JIB

Brown Hoisting Machinery Co., Cleve-
land, Ohio.

CRANES, LOCOMOTIVE
Brown Hoisting Machinery Co., Cleve-
land, Ohia

CRANES, GOLIATH, PNEUMA'nC
AND PORTABLE

Brown Hoisting Machinery Co., Cleve-
land, Ohia

Can. Incersoll-Rand Co.. Ltd., Shefbrooke,
Que.

Uorne Oren* and Hodat Ca, Heibort,
Niagara Falls, Ont

Northern Crane Works, Walkctrvflla
Petrie, Ltd., H. W., Toinnta

CRANES, PILLAR
Brown Hoisting Machinery Co., Cleve-
land, Ohio.

CRANES, TRAVELLING. ELECTRIC
AND HAND POWER

Brown Hoisting Machinery Co.. Cleve-
land, Ohio.

Can. Link-Belt Oa, Torcato, Oat
Ourtis Pneumatic Maoliy. Oa. St Leote
Oomiaion Bridge Oa. Montreal
aepbom, John T.. Ltd.. Toronta
Lyman Tulje A Supply Co.. Montreal. Qne.
MaoKimioD Steel Oa, SheHbrooke, Qua.
Morris Crane A Hoist Oa, Hart>«lt,

Niagara F*1]b, -^^it
VOes-Bement-Pond Oo.. New Tor*.
Northern Crane Works, WalkervlBe.
Oliver Eagfaieexliw Oa. MonlnaL

CRANK SHAFTS
Ofcnada Fonnd's A Forgdnjoi Ltd., Wefland
Williams A Oo., J. H.. BraoUyn. N.T.

CRANES. PORTABLE
Mkenhead Hardware Oo.. Toronto, Ont
Brown Hoisting Machinery Co., Cleve-
land, Ohio.

Oan- Link-Belt Cb., Toronta
Lyman Tube A Supply Co., Montreal, Que.
Morris Crane A Hc*rt Oa, HeiWt,

Niajwra FWls. Ont
I'lortbem Olaae Wwka. WalkervIBa
Rioe Lewis A Son. Toronto, Ont
Petrie, Ltd., H. W., Toronta
Williams Mchy Co., .4. R., Toronto, Ont

CRIMPS. LEATHER
Orston A Rnieht Mfg. Ob., WuillMta.

Mass.

CRUSHERS
Can. Ingersoll-Band Co., Ltd., Shei<brooke,

Que.
raea Steel A Matela. WkHaad, Ont

CUPOLAS
Oan. Blower A Forge Co., KHohaaar,
Northera Onuw Works, Walkarrflla.
CURB PUMPS FOR OIL. GASOLINE
Bonrser Oa, Lbl., 8. F.. Toronto, Ont

CURRENT TRANSFORMERS
Volta MantifactiirtaR Oo.. Welland. Ont
CUT-OFF COUPLINGS, FRICTION
Petrie, Ltd.. H. W., Toronto.

CUTTERS. BOLT
<Vaa BoH OUfao.

CUTTERS. GEARS
Rtowb a flb«3p»M!flK. Oa. Proridenoe, R.I,
Bnttarfleild A Co., Inc.. Rook Iiileind. Q'le.
FeOowa Ooar Bhapsr Oa, Stnlnflgeli] Tt

CUTTERS. FLUE
Clevefand Pneumatic Tool Oo., Toronto,

CUTTER HEADS
Oliver Maehinery Oo. Oraod RapM^, Mieh
CUTTERS. PIPE (See Pipe Cntten)

CUTTERS. HILLING
Becker MUHng Mach. Oo., Boerton, Maaa,
BtrtterAdd A Oo.. Rock Island Que.
Brown A 9tmg%» Mig. Oa, Proridenoe, R.L
Oaa. FaMiaataMMona Oa. Ltd., .Montreal
Olevieland Twlat DrtD Oa, CSevelaad.
Hott A 'WUtatiall Mach. A Tod Oa,

Salt, Out
Foos Mchy, A S'ply Oa, O. P.. MontraaL
Oarrin Machine Oo.. New York.
nteote Tool WoHca, Ohleaco, in.
iBgazaoll iMache. Oo,, iDgeoaaU. Ont
Mora* Twist Dra A Machlns Oa, Naw

ProK* A Whttnw Oo., Dundes, Ont
POat atari * Tool Ok.. MaxI'rml. Qna
Rice Ijewla A Son. ~ "''" "^^

TAor Mlg. Oa. PliOadaliUa. Pa.
Wkitner VU* Oo., Uaroitrd, Uaaa.Wm Twist l>rill Co., W alkerrille, Ont
CUTTER RELIEVING MACHINES
<Jle\ola4id M^MT"ff Maotiine Oa, Olevedacd.

CUTTING-OFF MACHINES
Annstronc Bros., Tool Oa, OUoaca
Itkina A Ca, E. C, ilamUton, imu
Baroam A Sons Oa, Jobs, Dnadaa.
Brown A Shaipe Mlg. Oa. ProvidMioe, R.L
Oaa. l>Klrtianka-Mone Oa.Ltd., Montreri
Koas Mcby A S'ply Ca, Oea F,, Montraal
Oarvln Macliloe Oa, New York.
Groenlleld Tap A Die Corp., Oreenfleld,
Mass

Hurlburt Bcgen Macby. Ca. Sontll
Sudbury. Masa.

HaU A Seas, Jobn H., Brantford, Ont
Kennedy A Sons. Wm., Owen Sound.
Lyman Tube & Supply Ca, Montreal. Qne.
NItaHBement-Pond Oa. New York. N.Y.
Pre»t-0-Lite Oa, Inc.. Toronto. Oat
Petrie, Ltd.. H. W., Toronta
IMbor Mfg. Oa, PhBadelphia. Pa.
WeOta Bros. •& Qua., GaJt. Ont
Willlanis Mchy Co., A. R., Toronto. Ont
CUTTING COMPOUND AND CUT-

TING OIL
Oatanaet Reflateg Oa, Ltd.. Tatouta
Swan A Finoh, Ina, New York.

CUTTING OIL. RECLAIMING
SYSTEM

Bowoer Ca, Ltd., 8. F., Toronrto, Ont
CUTTING AND WELDING PLANTS
Davis-Boumonville Co., Jeraey Olty, N.J.
Prest-O-Lite Ca, Inc., Toronto, Ont
WeMing A Supplies Oa, Montreal, Qua
CYANIDE AND LEAD BATH POTS
Swedish Ometble Stsel Oa, Windsor.

CYLINDERS, AIR
Can. Ingersoll-Rand Co., Ltd., Sherbrooke,

Que.
Ford-Smith Macblne Oa, Haaatoa, Ont
SmaJley Geneial Oo.. Inc.. JBaor CJty, Mteh
CYLINDERS. AUTOMATIC REBOR-

ING JIGS AND REAMERS
Kelley Reamer On.. Cleveland, O.

DEHUMIDIPTING
B. P. Sturtevant Co, Gait, Ont

DERRICKS
Ajkenhead Hardware Co., IVu-oato, On*.
Donidnlon Bridge Co., Montreal.
Hepburn Co., Ltd., J. T., Toronto, Ont
Morris Crane A Hotot Oa, Hartiart,

Nlagar* lOalte Ont.

DERRICK HOISTS
Canadian Mead-Morrison Co.. Limited,
Montreal. Que.

DIAMOND (BORTZ)
i'nmiss, Clarke A Co., Montreal, Que.

DIAMOND TOOLS
Ford-Smith Machine Oo., Hamjjtoa. Oat,
i'"ami.sa. Clarke & Co., Montreal, Que.
.loyoe-Koebel Oa, Ina, New Yoi* Ollj.
W^eel Tracing Tool Oo.. Detratt
Petrie, (Ltd., H. W,, Toronto.
DIAMONDS. CARBON AND BOBTZ
Wheel Tnieing IVxJ Oa, Detroit
DIAMONDS, BLACK AND ROUGH

Joyoe, Koebe! A Cb.. Inc., New York,
Wbeel Truedng Tool Oa. Windwr, Oat

DIE CASTINGS
Fisher Motor Oo., Ltd., Orillia, Ont
Tallman Erase & Metals Ltd., Hamilton,
Ont

DIE READS, AUTOMATIC
Oneendeld Tap A Die Corp., OieaBlMd

Mess.
Wells Bros, o* Osn., 0«M, Oat.
Petrie, Ltd., H. W., Toronto.

DIES, BRASS PRINTING, EMBOSS-
ING AND LETTERING

Matthews. Ja.^ H., A Oo., Pittsbnrgk, Pa
DIES FOR BIT BRACE USE

ButJterfield A Oo., Rock Island, Que.
Orescent Mche. Oo., Ltd.. Montraal. P.Q.
A. B. Jnitiine A Oa. Ltd., Heepeler, Oat
Wells Brothers Oo.. of Canada, Oalt

DIES AND DIE STOCKS
Alltetihead Hardware Oo., TVnonto Ont
Atkins A Oo.. Ltd.. Wm., SieffleM, Bog.
BntterfleJd A Oa, Rock Mand, Qaa,
Brown, Rokbb Oa, Hamilton. Ont
Orescent Mcbe. Oa. Ltd.. Montnal, P.Q.
Oan. Padrtiajllcs-Monie Co.. .Montreal.
Foes Moby, A S'ply Oa, O. F., MontreaL
Gardner, Botxt A Son, .Montreal.
A. B. Jardine A Co., Hmpder. Ont
Jones & Lamson, Springfield, Vt
Landls Mat^tne Oa. Waynestwyno, Pa,
Mamhall, Son A Bimney, Toronto.
Modem Tool Co., Elrie. Pa.
Morse Twist Drill A MeU. Oo., New Bed-

ford, Msa^
National Acme Ca. Cleveland, Ohta
PHat Steel A Tool Oa. Montraal. Qua
Pratt A Whitney Oa, Diindaa, Ont
Rice Lewis A .Son, Torontr.. Ont
Rickert-Shafer Co.. Brie, Pa.
Stoll Co,, Inc., P. H., Buffalo, N.Y.
Wells Brothers of Canada, Oalt, Ont
Williams Mchv Co.. A. 11.. Toronto, Ont

DIES, HAMMERED
Kimber A Hillier Mfg., Co., St CatJii--

Ines. Ont
DIES, DROP PORGE.

Kimber A Hillier Mfg., Co, St Cathir-
inps. Ont.
DIBS, METAL BTAHPINa

Oranent M<*e, Oo., Ltd., Montreal, P.Q.
BUtott A WWte»ia11. Oalt. Ont

DIES. PIPE THREADING
A. B. Jardine A Oa, Ltd,, Hesiieler, Ont
Orescent MdK. Oo., Ltd., Montmal, P,Q.
Landls Maohbie Oa. Wayne^tooro. Pa-

VoUime XX 1 11

DIES, THREADING
ButterttdM & Co., Inc., Rock l.iland. Que.
Oreaceut Maoblne Oa, Ltd., McntnaL
Greenfield Tap A Die Oorp.. OraenflaU,

Mass.
Walls Broa of Can.. Oalt. Ont

DIE SINKERS
Becker MiIIi]« Machine Oa, Beaton
Oarvin Machine Ca, New York.
Kimber A Hillier Mfg., Co., 8t Cathaj^

ines, Ont
Pratt A Whitney Oa, Dundas, Oat
Waloortt Lathe Ca, Jackson, Mich

DIES FOR MACHINES
Aikeshead Eardvare Ca, Toronto, Oat
Butterfield A Oa. Rock laland. Qua.
Firth A Sons, Thos., Montreal, Que.
Landls Msnhlne Co., Waynesboro, Pa.
Wdla Brothers Oa o< Canada, Oalt

DIE HEADS
Oreenfield Tap A Die Oam., OrseaOeld.

Mass.
Well* Broa of Oanada. OaH. Ont

DIES. SELF-OPENING
Oeometric Tool Co., New Haven.
Landia Machine Co.. Waynesboro, Pa.
.Modem Tool Oa, Erie, Pa.
Murdiey Msclilne A Tod Oa. Detratt.
Wells Brothers Co. of Can., Oalt Oat
I'etrie, Ltd., H. W., Toronto.

DIE FILING MACHINES
Oliver Mach. Oa, Grand Rapids, Mkh.
DIE STEEL, HOT AND COLD

WORK
Aimatrcns-Whttwnrtti of Can., Moatn^
Atkins A Oa, Ltd., Wm.. SbefTleld, ^w,
Marshall, Son A Bimney, Tooionta
Pirth A Sons, Thoa, Montreal, Qua
Kajser-Ellison A Oa. Ltd., MontraaL

DIES FOR SCREW PLATES
Butterflold A Co., Inc., Rock Idand, Qt».
Wells Bros. Oa of Can., Gait, Ont
DIES, SHEET METAL WORKING

15. W. BlisB Co., Brooklyn, N,I.
Brcwn, Boggs & Oa, Hamilton, Oanada
Olotw Engineering Co., Hamilton, Ont.
Stoll Oa, D. K., Buffalo, N.Y.
DIES, SCREW AND THREAD

Butterfield A Oa, Bock Island, Que.
A. B. Jardine A Ca, Ltd., Hespelsr, Oat
Landls Machine Ca, Wayne^xno, Pa.
Modem Tool Oa. Brie, Pa,
Murchey Ma<ddne A Tool Oo., Detroit.
National-Acme Co., Olevelaud. Ohio.
Pratt A Whitney Co., Dundas, Ont
Wells Bros., Co.. of Can., Gait, Ont

DISCS. LEATHER, STEEL
Graton A Knisht Mfg. Co., Worcester.
Mass.

Swedish Steel & Imtwrting Co., Montreal
DIRECT CONNECTED UNITS

MaoGorem A Co., Montreal. Qne.
DRAFT, MECHANICAL

Butterfield A Oa. Rock laland. Que.
Oaa. Blower A Forge Ca, Kitehener.
A. B. Jardine A Oa. Hespekr, Oat
Piatt A Whitney Oa, Dttndas. Ort.
Sturtevant Co., B. F., Gait, Ont

DRAINAGE PITTINGS
Crane. Ltd.. Montrea]. Qne.

DRAWING INSTRUMENTS
Huirhes. Owens Co.. Ltd.. Montreal. Qna
DRAWING OFFICE SUPPLIES

Hughes, Owens Co.. Ltd., Montreal, Qua.

DRESSERS, GRINDING AND
BMERT WHEEL

Atkins A Co.. E. C., Hamilton. Ont.
Oan. Deemond-Stephan Mfg. Co., TTamatiai
Dominion Abrasive Ca. Ltd., Mimico, Ont
Petrie, Ltd., H. W.. Toronta
Wheel Trueine Tool Oa. Windaor, Ont

DRILL PRESSES
Aurora Tool Worka, Aurora, Ind.
Barber .Mchy. Co., Ltd.. Toronto, Ont
W. F. A J(An Ramee Oa, Bockford.
Oan. Blower A Porge Oa, Kttehanac
Oanada Machinery Corp., Oalt. Oat
Foaa Mohy. A S'ply Co., O. F., Montnal.
Oaitook-Walker .Machhiery Oa, Toraate
Carrie Machine Oo,, New York.
A. B Jardine A Oa, Ltd., Hespeler, Oat
Nilea-BementHPond Oa, New York,
Petrie, Ltd., H. W., Toronta
U. a Mask. Toot Co., CinchmaiU. OUo.
A R. WilliaJBs Machinery Oa. ~

DRILL RODS
AtkSne A Oa, Ltd., Wn., ShetSetd. Iks
Kayaer-EIlieon A Ca, Ltd.. Montiall
Lincoln Electric Co. of Canada, Ltd.
Toron to. Ont.

Marshall, Son A Bunney, Toronta
Sw«Uab Steel A Importing Oa, lAd.,

MtjBilii<nki.

DRILLING MAtnriNES. GANG
Barnes, W. F. A John, Oo, Bo<*fard. IS,

Barber Mchy. Co., Ltd.. Toronto. Ont
BOtm Mach. Tool Oo, Bridgeport. Ooao
Oanada .Madiinery Oerp., Oalt, Oat
Petrie, Ltd., H. W., Toronto.
Snvwr Mfg. Cb., Salem. Ohia
DRILLING MACHINES. LOCOMO-
TIVE AND MULTIPLE SPINDLE
Barber ^Ichy. Co., Ltd.. Toronto. Ont
Jfdin Bertram .% Sons Oa. Dendaa.
Bilton Mach. Tool Oa. Bridgeport, Ooaa
Oan. Blower A Potge Oa, Kittbrnx, <MI
Canada MaebineiT Oorp., Gait, Ont
Can. Faiibanks-Hcise Co, McolraaL
Foes Mdiy. A S'ply Oo. G. F., Mcnlnal.
Garioofc-'Walker Madtu Oa, Toronta
Oarrin Machine Oo., N*w York.
HoeCer Mfg., Oa, Freeport, IB.

Henry A Wright Mtg. Oa, Hartford, OObb
A. B. Jardine ft Oo.. HeopeJer. Oat
Lantis Tool Oa, Wsjnertioro, Pa.
Nat Antomatle Tool Oa, RMLaiond, Ind.

Nilew-Bnnient-Pood Oa. New Toefc.

Rjn<*ford Drillhw Mach Oa, Rookford. IT
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^MflLLIAMS
We Carry in Stock

New and Refitted Machine Tools

Wood Working Machines

Electric Motors

Concrete Mixers, Hoisting Engines, Compressors

Write Us for Our
Latest Stock List.

We are prepared to buy new or used machinery of
all kinds. Tell us what you have for sale.

"If It's Machinery—Use the Chain."

The A. R. Williams Machinery & Supply

Company, Limited
320 to 328 St. James St. MONTREAL

// interested tear out this page and place with letters to be answered.
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DSILUNG MACHINES. RADIAL
AND TURRET

Bufcer Mcfa;. Ca, Ltd.. Toronto. Ont
Jot« Beitnm ft Scon Ca, Dundu.
C*^uli«i Fmirt>uik>^otM Oa. tlsatml.
Oa^u}* MuhinciT Corp.. Oclt, Ont.
Oarfook-Wilker .Mudiinei? Oa. Toranta
Ban * Wright U«g. Co.. Hirtfotd.

I^irik Tool Ca. w«;nertx>n>, Pa.

tinilTniiit Pimrl Oa. N«w Tork.
WOlitms Mohr Co.. A. R.. Toronto. Ont.

DRILLING MACHINES. SENSITIVE
Baiter UAy. Co.. Ltd.. Toronto. Ont.

Wttm Mtab. Tool Oa, BiUsvport. (3oiia.

W F. * John Barnes Oa. BockHonl. tH.

CuadiMi rairbank»-M<vne Co. MooItmiI.

CkiMdian MachineiT Corp.. Oalt, Ont
un. F. Fo« Moh. ft S'plj Ca. MontrMl
Oortoek-WalkOT ilach. Oo., Toronto. Ont
Simrr ft WTlgbt Wg. Ca. Hartford. Oonn
LwxUs Kool Oo.. Waynesboro. Pa-

NB«-B«BiDt-PaDd Oa, N«w Sork.

Pntt ft Wliitnw Oa, DundM, OM.
n^tod 8l«t« Mach. Tool Oo., Omcinnrti
Williams ilciy Co.. A. R., Toronto. Ont.

DRILLING MACHINES. UPRIGHT
AND HORIZONTAL

Barter Mchy. Co., Ltd., Toronto. Ont.

Aurora Tool Works, Aurora, Ind.

Jotm Bortram ft 8on» Oa. Dundaa.
Oadook-Walker Madi. Co.. Toronto, Ob«

OMl. Bloner ft Forire Co., Kitdiener.

C^xia Mach. Corp.. Oalt, Ont.

OwTln Machine Oa. New York. ^^
ftaid-Smith Machine Oa. Hamilton, O^
GsTtock-Walker Maoh. Ca. Toronto, Ort.

Hoefer Mfg. Co.. Freeport. 111.

A. B. Jirdine ft Oa, Heaprfer, OaU
Knight Metal Products, Toronto.

Landis Tool Co.. W«yne*orD. Pa.

R. McDougall Oa. Gal*.

Nat Automatic Tool Oa. EicMOOTd. Infl

Rockfoid Drilling Mach. Co.. Bookford. H
NII«»-Bement-Pond Co.. New York.

Mtw Mfg. Co.. Salem. Ohio.

A. R. WlUiami Maohinery Oa, ToroiWk

DRILLING MACHINES. SPECIAI
Hoeter Mfg. Oa, Freeport, 111.

DRILLING POSTS
AAnhead Hardware Ca. Toronto. Ont
KeyatoCK Mfg. Oo.. Buffalo. N.Y.
Bin Lewis ft Son. Toronto. Ont
9Dwr Mfg. Oo.. Salem. Ohia

DRILLS, BENCH
Alkenheajd Hardware Oa, Toroota
W. F. A John Bamiea Co.. Rockford. H
Ota. Blower & Forge Oa, Kitchener.
Oan, FWirbanks-Moree Co., MontreaL
Geo r. Foes Mch. & 8'ply Oa. Montraal
Oarloek-Walker Maohinery Oa. Toronto.

Pratt ft Whitney Oo.. Dtmdaa, Orit
Bioe Lewis & Son. Toronto. Ont.
D.8. BaeMoal Tool Oa. Otootaniatt, O.

DRILLS, BLACKSMITH AND
BIT STOCK

Atkechead Hardware Ca, Toronto. Onl
Butterfletd ft Co.. Idc, Rock Inland, Que.
Can. Blower ft Forge Oa, KitdieBer.
Otrral&nd Twist Drill Oo., CleTriaild.

Oeo. F. Fa» Mch. ft S'ply Oa. Montreal
A. B. Jaidtoe & Ca. Heapeler, Ont
Mcnow Screw ft Ntrt Oa, John. IngersoV

Mone Twist Drill ft Mch. Oa. New
B«dford. Maaa.

Bloa Lewis ft Son. Toronto. Ont
WhMman ft Baraes Mfg. Oa, Akraa. O.

WCktrvon ft Kampass. HamSton, Out
wot Twtat Drfl] Oa of Can., WalterrlUe

DRILLS, CENTRE
AlkeiriMad Hardware Oa, Torooto. Ont
Butiteifleld A Co.. Inc.. Rook lalsmd. Que.

niiiiMiil Twist Drill Oa, Olereland.

MoRVw Screw ft Nnt Oa, Joim, to«m«*
Kent Twtet Deill ft Machine Oa. New

Bedted, Mass.
Petrta, Ltd., H. W., Toronta
tee tawla ft Son, Toronto, Ont
W« Twkt Drn Oo.. of 0««., WaJtarrflle

DRILLS CORE. INTERCHANGE-
ABLE

Eclipse Counteroore Co., Ud., Walker-
Tille. Ont

DRILLS. CARBON
AOdnk ft Ca. Ltd., Wm.. ShetfleM. Bng
BatCeraeM ft Oa. Ine, Rock island. Que.

Manlwll, Son & Bunney, Torocta
Jolm Morrow Screw ft Nnt Oa. IcgenoB

DRILLS, ELECTRIC, PORTABLE
ti w ,..ti..,< Hardware Co., Toranto, Ont
Om>. Blawer ft I>arEe Oa. KtticiMnv.
Obuitaaiatl Oeotrioal Tod Oa. Ohielnnatl

Oea F. Foaa tleh. ft 8'ply Oa. Montnal
I Oa, B. C. Ohicaao, DL

Pneumatki Tool Oa., CbUxn.
rt-Poori Oa. New Tor*.

PSot Sleel ft Tool Oa, Montnal, Qna
Pre«-0-Llte Oa, toe.. Toronto. Ont
D. a aiMMeat Tbal Oa, Oarinmti , O
A. R. WtBiams UaA. Oa. Toraota
WlklMoo ft Kompaa, Hamfltoa. Ont
Williams Mchy Co., A. R.. Toronto. Ont

DRILLS. HAMMER
•iBad (Mbame, Ltd., Montrad, F.Q.

DRILLS, EMERY
ftarlock-Walfcer Macil. Oa. Totonto, 0»t

DRILLS. BBGH SPEED TWIST
Aikenbead Hardwan Ca, Ttnooto, On*.

I iMlimi TniltrrmHi cT Oml., Montreal.

Atkha ft Oa, Ltd. Wm., ttmtMA, Bnc
Buttaifleld ft Co., Bock Miad, Qna
Clereland Twist Dtffl Oa. Ctorelaod.
ranadlan FairtxmkxMone Oa, Montreal

H. A. DmiT Oa, MnntiaaL
aaa, r. FOi Mdt ft B'pir Oa. McatnaJ
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Lyman Tube ft Supply Ca, Montraal, Que.
Uan»QaIi, :^on ,k liunney, Tonmto.
Mentm Screw &. Nut Ca, John,

lnewr.M>U. OUL
Mone Twist Drill ft Maehiss Oa,

New Bedford. Mans.
W. F. ft Jolin Barnes Oa, Rookford, H
Osborne, Samuel, Montreal, P.Q.
Pratt ft Whitney Co., Lmudaa, ont
Petrte, H- W. Toroota
Rice Lewis & Son, Toronto, Ont
dtaodard Mai^. ft SoDciics, Mantml
Taylor J. A. M.. Stau Bids., loruuta
Wilt Twist Drill Ca of Oaa.. WaUatrlBs
Wilkinson ft Kompaat, HaafltCB, Out
Williams Mohy Co., A. E., Torcoto, On*.

DRILLS. OIL TUBE
butterfleld ft Oa, Inc., Book Island, Qua.
derelaad Twist Drill Oa, Otereland.
Morse Twist DltU ft Maeil. Oa, Maw

Bedford, Mass.
Riee Lewis ft Bon, Tennto, Ont.

DRILLS. PNEUMATIC
o^m. Inseraoll'Kand Co.. Montreal, Qua.
CSereland Pneumatic Tool Co., Toronto.
Indepeufknt Pneumatte Teoi Oo,, CUoaaa.
.Nil«*-Bemeut-Pond Oo.. New York.
WflUams Mdiy Co, Ltd., A. B., Montreal
SmenilsVl Tai, ft Die Corp., Orieenfleld.

DRILLS, PNEUMATIC CORNER
Oan. IngersoB'Hand Co., Momtreal, Que.
dercland Pneumatic Tool Oa of Can-

ada. Torcofto.
Oarlock-Walker Machinery Co., Toroota
(ndepcodent E^neumatic Tool Co., Gbicego.

DRILLS, RATCHET AND HAND
Alkenhead Hardwara Oo., Toronto, Omt
Ajmatrons Bi-us. Tool Oa. Chieago, III.

Oan. Blower & I\>n(e Co.. Kftobener. Ont
Canadian Pairbanfc«.Morse Co., .Montreal.

OlnoJimati Kleotrical Tool Co.. CinoinaatL
Clereland Twist I'rill Co.. (Tlevelaud.

Oarlock-Walker Mchy. Co.. Toronto, Onit
\. B. Jardine ft Oa. Heapeler. Ont
Morrow Screw ft Nnt Oa, John, Incar-

eoU, Ont
Moist hi iriBt Drill ft Mah. Oa. N«w Bad-

fowl M s».
Pratt ft WWtney Co.. Dundas. Ont
Rioe Lewis & Son. Toronto. Ont
wm Twist Drill Oa of Ota.. Walksrrffls.

DRILLS, ROCK
Oan. Ingeisoll-IUnd Oa. Moivtreal. Que.
Gktrdaod Pneumatic Tool Co., Toronta
Tbe Fob Mehy. ft Supidy Co.. Montreal.
Samnel Osborne Ltd., Montreal, P.Q.
A. R WllKamn .Mschy. Oo.. Toronto

)Rn4l£. SQUARE & HEXAGON
Globe Bngineering Oa

DRILLS. TRACK
BotiterfltJd & Oa. Ire Bock I.'ilaiirt, Que.
riereland Twist Drill Co., Clerieland.

The Foss Mohy. ft But>I)ly Co., Montreal.
Morrow Sorcrw ft Not Co., J.. Ingereoll. Ont
Moiae Twist Drill ft Mch. Ca, New Bed-

ford, Mass.
Wilt Twtat Drin Oa of Can., Walkerrflle.

DRINKING FOUNTAINS, SANITARV
Crane, Ltd., Montreal, Que.
Puro Sanitary Drinking Fountain Ca.

HaydeoriHe. Mass.

DRIVES, CHAIN
fee Bstttec Chi*i.

DRIVING TOOLS
nis "Rtat. Pto* Oa, Ltd., Pembroke, Ont

DRY CLEANING SYSTEM
Bowser Ca, Ltd., 8. F., Tomonto. Ont

DRYERS. SAND
Lyman IVibe ft Supply Co.. Montreal, Que.
Pansbom Corporation. Haoentown, Md.

DRYING APPLIANCES
Raird Machine Oa, Bridgeport, Oonn.
Sturteiant Co., B. F., Gilt. Ont
vv S. Rockwell Oo., New York, N.Y.

DRUM CONTROLS
Vdlta Manuftoturing Gb., Welland, Ont

DUMP CARS
Canadian Falrtianka-Mone Ca, McntreaL
vfaoKlnnon Steel Oa, SheArooke, Qua.

DUST EXHAUSTER. ARRESTER
SYSTEM

Pangbora Oorporatlon. HageisUisn, Md,

DUST HANDLING EQUIPMENT
Parwbom OoTTJoration, HtflRstown, M^
SturtcTant Co., B. F., Gait Ont

DUST SEPARATORS
f>tm. Blower ft Forge Oa. Kitcbensr, Oa^
8turt«»anit Co., B. F., Gait, Ont
DYNAMOS AND ELECTRICAL

8UPPUEB
Canadian Fairbenks-Moiae Oa, MentreaL
Laucashlre Dynamo ft Motor Co., Ltd..

Toronto.
MaoGorem ft Oa, Montreal, Que.
A. R. wmiams Machy. Co.. Toronta

ELECTRICAL SUPPLIES
Oan. Oeneral Eleatric Oa, Toronto. Out
Lyman Tibf^ & Supply Co.. Montreal. Que.
NortJiem Electric Co.. Ltd., Montreal Qnt

ELECTRIC PUBNACBB
Electric Furnace Construction Co., Phil-

adelpria. Pa.
Hamilton ft Haasdl. Inc., New Tor* Olty
Vdlta Maoufecttiring Oo.. WelJand. Onrt-

eectric furnace regu1.ators
winches. roof coolers and

rlex:trode holders
TaUt Maarnftotiiring Ca. WeUauu in.t

electrical resistance ma-
terials, NICHKOME, KKUMUltl..
CUROMAX, climax, NICKJSL,
SILVER, ADVANCE.

Oan. Dltrei^Harris Co., WalkerrlHe, tmt

ELECTRIC hoists, STATIONARY
AND MONO RAIL

Canadian Link-Belt Co.. Ltd., Toronto,
Canadian Mead-Morrison Co., Limited,
Montreal, Que.

Volta Manufaeciu^ng Oo.. Welland. Out

ELECTRIC MOTORS
Lincoln Electric Co. of Canada, Ltd.,
Toronto. Ont.

Sturterant Co., B. F.. Gait, Ont
Vcdta Manufacturing Oo., Welland. i>nt

ELECTRIC TRUCKS
Oowan Truck Co., Holyoke. Mass.
Goad Enaiiieerlng Oa, Toronto, Ont

ELETVATOR, ENCLOSURES
Volta .\lfg. oo., Welland. On*.
Canaxla Wire ft Iron Goods Co.. Hamlltoa

ELEVATOR WEIGHTS
Kstla FoondtT, OaU. Ont

ELEVATORS AND BUCKETS
Can. Link-Belt Oa. Toronto, Ont
Ourtlt Pneumatic Machy. Co., St Loma.

ELEVATING AND CONVEYlNli
MACHINERY

Can. Link- Belt l)a. Toronto, Ont
Lyman Tube ft Supply Co. . Montj«aI. Que.
.Uorris Crane ft Hoist Oa, Herbert Ni-

agara Falls. Ont
Petrie, Ltd., H. W., Toronta

EMBOSSING PRESSES
Dom. 8t«rf Products Co.. Ltd.. Brantford.
Olirer Machinery Oa, Grand Rapids, Mioh

KMERY GKINDEBS (PNEUMATlCi
Can. Ingeraoll-Rd id Co.. Ltd., Sherbrooke.
Cleveland Pneumatic Tool Co.. Toronto.
Ford-Smith ^Machine Co., Hamilton, Ont

EMERY CLOTH
Atkins&Co., K. L.. HiuniliuL. Ont

EMERY PAPER
Atkins&Co., E. C, Hamilton. Ont
EMERY AND EMERY WHEELS

Atkins&Co.. E. C, Uamili.^n. Urn.
Brantftwd Emery Wheel Oo., Brantiord.

Canada.
Tm Fobs Mohj. ft Suppry Co.. UontrMl
Garrin Machine Oo.. New York.
Canadian Fairbanks-Morse Oo. , MontieaL
Canada Bmi-iy Wheel" Co., Hamilton.
Dominion Abrasive Wheel Co.. Ltd..
'Mimico. 4»nr.

Pord-Smith .Mach. Co.. Hamflton. Ont
Rioe TyeTvis ft Son. Toronto. Ont
Standard Machy. ft SupnUas, McotxeaL
WUkineon & Kompa.'W, Hamilton, Ont.
Dominion Abrasive Wheel Co.. Lt^l.

.

Mimico. Ont
EMERY WHEEL DRESSINGS

Hominion Abrasive Ca. Ltd., .Mimico. Ont,
Wheel Trueing Tool Co.. Windsor Ont

ENAMELWARE
Crane, Ltd., Montre.-il. Que.

END MILLS
«ohn Morrow Screw ft Nut Co., IngeraoU

ENGINEERS—INDUSTRIAL
CLEANING (Free Consnltation

)

Oakuay Ohemlea] Oa, New Tork. N.Y.
ENGINEERS

Samuel Osborne (Canada) Ltd.. McntreaL

ENGINES—HOISTING. PILE DRIV-
ING, BRIDGE ERECTING,

MINING
Canadian Mead-Morrison Co., Limited,
Montreal, Que.

ENGINES. STEAM, GAS. GASOLINK
Fumi.'w. CHsrke & Co,, Montreal. 0"»
(Canadian Fftlirtmnks-Mone CVx, Montreal
.lotiivton Mach. Oa. Carlyle. .Mancb4«-

ter. Omru
MacG^vvern ft Oa. Montreal. Qua
Sturtevanrt Co., B. P„ Oalt, Ont
ENGINES. HORIZONTAL AND

VERTICAL
Hanu.,on Co., Ltd., Wm,, Peterborough,
Ont,

John;*on Mach. Oa, CarlyJe, Manches-
ter. Oonn.

Petrie. Ltd., H. W.. Toronto.
A. R. WlHisms Machy. Co., Toronto

ENGINES, OIL
Kfr ft Goodwin Machine Co., Ltd.,
Brentford, Ont
ENGINES, HEAVY OIL. DIESEL

TYPE
Dom, Steel Products Co,. Ltd,. Brantford

ENGINES. MARINE
Can. fntreiaoII-Rand Co.. SheArooke, Que.
Sturtevant Co., B. F.. Gait, Ont

ESCUTCHEON PINS
Pannetrter ft BuUocfa. Gananofue, Ont
EXHAUST HEADS AND HOODS
Cnn. Blower & Torge Oo, . Kitchener, Ont
Cs^ifldisn FaiTban*8-Mome Oa, Montreal.
Sturtevant Co., B. F.. Gait, Ont

EXHAUSTERS
Cfin. Blower ft Forge CJo.. Kitchener. Ont
Pftn«hom OjTporafion. Hagerstown, Md,
Petrie, Ltd., H. W.. Toronto.
Sturtevant Co.. B. F., Gait Ont

EXTRACTORS. TAP
Walton Co.. The, Hartford, Oonn.

EYE BOLTS AND NUTS
Can. Foundries ft Forginvi, Ltd., Wei

land, Oot

EYE PROTECTORS
Standard Ot>tiotl Co., Oensra, N.X.

FACTORY GATES
Page Steel ft Wire Co., Adrian, MMi.

FACTORY LOCATIONS
City al St Johns. Quebec.

FACTORY BITES
City of St Johns, Quebec,

FANS
Baird .Machine (3o.. Bridgeport, Oonn.
C«n. Blower ft Forge Co., Kttoheoer, CM.
Sturtevant Co., B. F., Gait, Ont

FENCING, WIRE
Page Steel ft Wire Oa, New Yoiic, N.X.

FENCE. IRON AND FACTORY
Can. Wire ft Iron Goods, Hamilton. Ont
Page Steel ft Wire Ca, Adrian, .Mich.

PERRO-TUNGSTEN
Vanadium-AIloVB Stieel On Pittihi.reh Pa

FIBRE, RODS AND SHEETS
Diamond State l-'ibre Co., Bridgeport.

Pa.

FILES
.\lkenhead Hardware Co., Toronto, Ont
Atkins ft Co., Wm., Sheffield, Eng.
IngenioU File Oa, Ltd.. Ingonoll. Ont
Morrow Screw ft Nat Co., J., IngersoU. Onl
Marshall, Son & Bunney, Toranto, Out,
Nicholson File Co., Port Hope, Out
Kice Lewis ft Son. Toronto, Ctot
Siiuonds Mfg. Co., Fitchbuig, Masb,
-.Vhitmsn ft Barnes Mfg. Oa. Akruj,. u
Wilkmson & Kompass, Hamilton. Ont
PILES, COMMUTATOR SLOTTING
Lyman Tuoe ft Supply Co... Montreal, ()ua

FIUNG MACHINES, BENCH AND
MOTOR DRIVEN

Barry Mfg. Co., Chicago, QL
FILTERING AND CIRCULATING
SYSTEMS FOR LUBRICATING OIL
bowser Co.. Ltd.. S. V.. Toronto. Ont
Can. Wire ft Iron Qoods, Hamilton, OnL

FIRE BRICK
Slk Fire Brick Co., HamOton, Ont
General Combustion Co.. Ltd.. Montreal,

Que.

FIRE CLAY
EHk Fire Brick Co.. Can.. Ltd.. Hamil
(General Combustion Co.. Ltd., Montreal.

Que.

FINISHING MACHINES
Brown ft ahaiDe Mfg. Oa, Pravidenot, B.L

FIRE EXTINGUISHERS
f*trong. Kennard ft Nutt Ca, dev^and. O.

FITTINGS. CAST IRON, SCREWED,
FLANGED

t'rane, Ltd., Montreal. Que.

FIXTURES
Brown Engineering Corp . Tonnto, Out
Crescent Mohe. Co.. Ltd., Montreal, (Jua
EUlott ft Whitehall Mach. ft Tod 0&.

CMt, Ont
Toronto Tool Oa, Toronto, Ont

FLAT SPRINGS
Th« Dimbar Brothers Cm., Bristol. (5onn

FLEXIBLE SHAFT EQUIPMENT
a. C. HaakiBS Ca, Chletge. H.

FLOODLIGHTS, ELECTRIC
.in Electric Cya. Ltd., Montreal Que

FLOTATION MACHINERY
Glea Steel f Metals. Welland. Ont

FLUMES
Can. IngersoU-Rand Co,, Ltd,. Sherbrooke.
WUliain HaAuUtcn Ca, Petcvboro, OnL

FORGES, HAND PORTABLE
Hardware Oa, Toronto. Oni

v;aj. T ft Forge Oa. Kitchener

A. B. Jantme ft Oa, Ltd., Hespeles. Ooi

Bios Lawtt A Son. Toronto, Ont
Sturtevant Co., B, F., Gait, Ont

FORGE TOOLS
Klmber ft Hillier Mfg,, Co, St Cathar

Ines, Ont
FORGES, OIL

Can, IngeisoU-Band Co,, Ltd.. Shei-brooke

Que.

FORCINGS
Hesta .Machine Co.. Ilttsbunrh, l'«

Oan. Found, ft Forging, Ltd.. WeUand
Nora Sootla Steel ft Coal Oa. Ne»

Olasgow, N.S.

FORCINGS. DROP. AUTOMOBILF
AND LOCOMOTIVE FORGING

AND WELDING
Dominion Bridge Oa. Montreal, <)ue,

Dom. Forge ft Stamp'g Oa, Walkerville

Steel Oa of Canada, Ltd.. St Catharinres

Victoria Foundry Oa. Ottawa.
Williams ft <5a. J. H., Brooklyn. N.T

FORGING MACHINERY
lohn Bertram ft Sons Co., Dundaa, ft*
BliM, E. W., Co., Brooklyn. N.Y.
Brown. Bogge Ca, Ltd., Hamllt<m, ODt
Csnada Machinery Oorti.. Gait. Ont
Osrinck-Walker Machy. Oa. Toronto. Oal
National Machy. Oo., Tiffin, Ohla
Petrie, Ltd., H. W., Toronto
Oilcago Flexible Shaft Co.. Chicago. Hi
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Merits your

careful investigation as a

location for your new factory

Located on the Richelieu River, which is a link in the chain of canals from New York
to the St. Lawrence, St. Johns enjoys the advantages of a direct water route to the
Eastern seaboard of the United States and the Great Lakes.

Seven railroads, including Canada's two great transcontinental lines, mn through the
city and are inter-connected in the St. Johns yards by a terminal switching company
at very low rates.

St. Johns is known as the cheapest labour market in Canada. Skilled and unskilled

labour is plentiful and labour troubles are unknown. Cheap electric power is

developed at Chambly, eleven miles north-east of the city and the excellent railway
connections assure a satisfactory coal supply.

Already an industrial centre, St. Johns is rapidly expanding and now offers extra-

ordinary inducements to encourage the establishment of new industries, such as

fifteen years' exemption from taxes, period subject to extension ; all public improve-

ments required : a bonus of 5% on your pay-roll for five years. If you desire it, the city

will advance this to you, to be applied to the purchase or erection of any building

suitable to your purpose.

For more specific information write

The Secretary of the City Council

St. Johns, Quebec, Canada
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FORCINGS. SPECIAL
tiMWlnwlTtlitiiMlli ct emu., iimttrmU.
CkB. Found. A rorciiiv, L/td., WaUiod.

* Ott.. J. H.. Brookln. N.l

liliiHil

FORMINGIw A flte(V*Ute.Oa., PrhMbm, S.L

FRICTION LKATHBBS
OiBlna * iCiti^it Mfg. Ox, MontnaL

FRICTION SURFACE BELTING
Oka. Ootmi^Se*^ Rtibbsr Oi>., MualiMl

FUEL OIL SYSTEMS
Oamw Oo.. Ltd.. a. F.. Taonto. Out.

rURNACBS. ANNEIA.LING, . CABB
HARDENING' AND TEMPERING

B^Isrue Fnmus Oa, Detnoit, Ulch.
Bmm A Shaqw Mig. Oa., ProrUecoa, B.I.

Obiouo F1exibl« Shaft Oo., CbtauD, BL
Q^Oaatntiax Oa. Ott.. IMTileattma
MaolMmiaal I^K'r'g Co., Tbrea Binn. Q.

W. 8. RookweH Oa. New Yortt. N.Y.
Petrie. Ltd., H. W., ItecntOL

FURNACES, BLAST
MOmt teliMtirki Fvmmot Oo.. DatoiM.

Cbieuo nezibl« Sb>/t Co., Chicago, 111.

W. 8. RockweU Co., New York, N.Y.
Voraata Iron Works, Ltd.. Tarooita,

FURNACES— BRASS MELTING
a«oeial Combuatton Co., LtA. , MoatreaJ.

FURNACES— CRUCIBLE
GUsaco Flexible Shaft Co., Chicago, 111.

FURNACES, ELECTRIC
Eaectric Furnace Construction Co., Phll-

adelpria. Pa.n—*— A TTiiiiKil IBC, Hew Tot Oltj

FURNACES, FORGING
OUmso WeriMe Shaft Co.. Chicago, ni^
•aa. QmitmMm Ok. oC Oau, liUL, Ma*

wTb! BocfcweU Co., New York, N.Y,

FURNACES— HIGH-SPEED
STEEL

miMtn nexiUe Shaft Co, Oiicaco, m.

FUSE BOXES, STEEL
Otm. Ftorge * Stamp. Oo.. WalkwrBa.

rC8E PLUGS AND FUSES
NorUiem Kleotric Co., Ltd., Motvtreal Qat

GALVANIZING FLUX
BritWi Smeltine & Beflning Oo.. Ltd.

Moutraal. Que.

GANG PLANER TOOLS
AmatTonc Braa. Tool Oa, C^itoaca

OAS AND STEAM Ea^GINlSB
Uwte aiadUne Oa. E>ttt£bm«h, Pk.

GASKETS. LEATHER, ETC.
n«i>iii * Knifbt M(c, Ox. M uai^i ial

GASOLINE METERS
Oa. Ltd., S. F., Tornonto, Out.

GASOLINE TANKS
Ca, Ltd., 8. F., Toromoo, Ont.

GASOLINE PUMPS, SELF-
MEASURING

Bowaar Oa, Ltd.. S. F.. Tonooto, Ont.

Bmn A Btkum Mfe. Ox, Prorttexxk K.1.

GAUGES
niMiniit Mkdi. Ox. Ltd.. Uontraal, P.Q
moK A WMMiall Uaoh. * Toot Oo..

Oatt, Out.

GAUGER8, CALIPERS
awiH.1.. ft Ox, S. B., BnoKUn, n.Y

GAUGES, MERCURY COLUMN,
DRAFT

Ihjior lastiument 0>., Bodiastar. X.Y.

GAUGES. HYDRAULIC
Ikjior Imto irmwit Ox. n«J«hf><ir, M.Y.

GAUGES, MANUFACTURKBS,
LIMIT, THREAD

fll—iflrid Twci A I>1« Oorp., -W^ Bna. ot Oaa.. OaK. Dot

GAUGES, SNAP, THREAD ANB
CYLINDRICAL

a B.' JulMMon, iDC, Torantk, Ost

3AUGES. VACUUM AND PRE88USB
BiMol Ox. WtUi^m. 0™t.^_ _,- - - Ox. IbuAe»t»r, n.Y

GEAR BaXES '.REDUCTION
Cm, Link-BUt Co., Ltd., Toronto, Ont

GEAR SHAPERS AND CUTTERS
raHonn Qmt A ShaoetOa, Sgili^MiL T

GAUGES, STANDARD
Bit WD EMtiiMWilag Corp., Tomnto, <tai.

n,.j.Mma\ Fafatianka-MorM Ox. M uuIimI
(Vralaod TwM 1MB Co.. OtorataoA.

OHcent Mche Co., I<td., Montnal, Qoa.
Om^Iii M^<Kim« Ox, N«w York.

0, E. MMfMOB, Inc., Toranto, (ML.
MoMTvlat Drfl A MkCkbae Ox, Ilaiw

Piabt A Whitner Ox, Hartfort, OooB
Ikjlor, J. A M., SU Stair Btdc, Tona^a
Tonata Tool WoJta, TaKarto. Oat

.

Wdk BraOiets Ox vl Okaadk. CMt. iMt

GEAR BLANKS
)wx ateel FomuMea, Ltd., Mortzaal.
<<>. Fonnd. A Slnal, HamOtea. Oak.
KkTMrJEinm A Ox. Ltd., MoateaaL

A Ox, J. H., BraoklTii. N.Y.

GELAR-CUTTING MACHINERY
Baton Maeh. Tool Oa, Bridceport,
IWton Oaar A Bbatm Oo,, .
0«Tlack.<Wajlker Jlch;. Co., Toraato,
Petjcio, Ltd., H. W., Toronta
A. R. Williama Machj. Ua, Toroate.

GEAR-TESTING MACHINE
(Mdiolt Ma<dmw Ox, Mkdteon. Wia,

GEARS. CHAIN
liana Gbain Ox, Itbkck. New Yaik.
Can, Link-Belt Co., Ltd., Toronto, Ont

GEARS, COMPENSATING
iloiaa Cbain Ox, I'thaoa, N«w Yaik.
Can. Link-Belt Co., Ltd., Toronto, Ont.

GEARS, CUT, MORTISE, ANGLE,
WORM

Oka. Link-iBtM Co,, IViivutk, Oat
Diamond State Fibre Co., Bridgeport,

Pa.
Dom. Sted Products Co., Ltd., Brantfotd.
Doatiidoa Bridge Ox, llcntrekL Qtm.
Dam. IVnodries A Sted, Hkaiittaa. OmL
ntatt A WhIMaB. Oak, BaiL
OardiKT, BaM., A Sou, Momtraal.
HamiUol Oeair A Machina Ox, TDna*a>
Hull Iran A Steel Fouod., Ltd., H^, Q.
JoDca A Olaaaoo, Mostiaal.
Wax Kennedy A Saia, Ltd., Oaaa

Sound, Ont
Lnnan Tube A SujwlT Oa, Montreal, Qn*.
Phlladtit>hia Oeau Worka. PktlaiMikaa
Vlotoria Foondrr Ox, Ottawa.

GEARS. RAWHIDE
Oairiner. B«bt. A Son. UontreaL
Oikat a«kt Works. Boaton, liaaa.

Hamiltoa Gear A Machine Ox, Toraako.

Hamilton Co., Ltd., Wm., Peterborough,

Jcnea A Glkasco, MontrcaL
Liman Tube A Supply Co., Montreal, Qua.
PtlUadelphia Gear Works, Phtindinliitua.

A. R WiBiajna MachT. Ox, Toreata.

Mono Tiriiit I>rill A Machine Oo., New
Bedfoid.

Nik»-B«n«nt-Pond Co., New York, N.Y.
Peileot Maohine Co., G«it, Out
United States Elea Tool Ox, OudnnatL
I'elrie, Ltd., H. W., Toroota
Williams Mohy Co., A. E., Toronto, Ont

GRINDERS. CUTTER

GEAR BLANKS, CAST
KaiUi FonodiT, Gatt, Ont-

GEAR BLANKS. RAWHIDE
iftnan IViba A SupplT Co., Mcntraal, Qna.

GENERATORS, GEAR
Ntoas Oeki A ahaim Ox, aveingOaU. T

GEARS, SILENT CBAIN
Can. Link-Belt Co.. Ltd., Toronto, Ont

GEARS, SPRING
Hone Chain Ox, Uhaea, New Yerk.

GEARS, SPUN, BENCH, SPIRAL
Bmra A Bbaipe iSlt. Ox, Prairtdenoe, B.L

GENERAL MACHINE WOBK
aakatx A WbttsAaO. Oalt (M.
GENERATORS AND CONVERTORS
Noirthem Elea Ox, Ltd., Montzaal, P.Q.

GENERATORS, MOTOR
UaeOonm A Oo., MontnoL
Nortnam Sleo. Co., Ltd., Montraal, P.Q.
Sturtevant Co., B. F.. Gait. Ont

GENERATORS, STEAM TURBO
;au Link-Belt Co., Lul., Toronto, Ont

GILDING
Brawn's Copper and Brass Rolldng Uills

New Toronto.

GLOVES, ASBESTOS, ACID PROOF,
WATERPROOF, ETC.

Stiaw, Kaaaatd A Nutt Oa, Oaralaad.

GLUE HEATERS
OHTsr Uaohlaary Ox, Onnd Ravida, Mish

GLASSES, SAFETY
Mia^, Kaaaaid A Nutt Oa, deretaBd.

WOtaaa A Oa, Ina, T. A.. BaadlDg. Pa.

GRAPHITE
aifcmin.* Hknlwkn. Ltd.. Tonata
Bias Lewia A Son. Tmnta.

GOGGLES
aoMoUtetad OpUoal Ox, Toaoata
Staadard Optieal Oo., Oansra, M.Y.

GRAB BUCKETS—CLAMSHELL
and ORANGE PEEX

Canadian Link-Belt Co.. Ltd.. Toronto.

Ont
Canadian Mead-Morrison Co., Limited.

Montreal. Que,

GRAVITY CARRIERS
Ott, Uafc-Bdt Oa, Tonutn, Oat
tmm A auiiwn, Ifantnal.
Mante Oiaae A HoM Oa, Ltd., HartMrt
m^pm FkBi, Oat

UREASE CUPS, PRESSED STEEL,
BRASS

Oaa. WiakleT Ox, Ltd., Wlndnr, Oat

GREASES (Sea Lubricants)
GRINDERS, AUTOMATIC KNIFE

OkMda IteohJoerr Oorp,, Oatt, Ont
Tmm MOrrj. A S'plr Ox, O. F.. Montraai
OatioctE-Walker Macbinerr Ox. Tomnto.

GRXNDEIiS, BENCH
Superior Machinery Co.. London, Ont

GRINDERS, CENTRE COLUMN,
PEDESTAL AND BENCH

Ott. llacUaefT Oonx. Oalt. Ont
Can. IngersoQ-Rand Co., lAA., Sheitnx>oke,

Qae.
Xasklas A Ob., R. O., OUesgs, m.
Wlaei—In Blaotil>. On., Inc., Rkolna. Wla
CUrrebnif Pneunuutic Tool Oe.. Toovnlta
l^onMlmiai Madi. Ox, RamDton, Ont
IiVm Mdhy. A S'lihr Ox, O. P., MnatreaL
0«tteck-Wa3ker MaohineiT Oo., Tonoto,
Katie Fonnuiry, GaH. Ont.
Madera Tool Ox. EMe. P*.

Bravrn & Sharpe Mfg. Co., Prorvidenoe. RI
Oincininati Milling Alach. Ox. OinciimaU.
Foes Mohy. & Sply Co.. G. F., MomtroaL
0*rvin .Machine Co., New Yort.
Gloft>e Engineering Co., Hamilton, Ont.
Greenfield Machine Co., GreenAeld, Maai^
Gnentfleld T«p A Die Corp., Oreenfleld. M.
HeaSd Mabtxine Co., Worcester, Mass.
Laadis Tool Ox, Waiyneaboro, Pa.
Manhattan MsiViine & Tool Oa, Oiand
Rapids, Mich.

Norton Ox. WoroeMer, Mass,
Pia«t A WUtney Co., Dundee, Ont
Wells Bros, of Can-, G«M, Oat
Petrie, Ltd.. H- XV., T\>ront«x
Wllliama Mchy Co., A. R., Toronto, Ont
GRINDERS. Dns AND CHASER

HaaUos A Oa, B. C, Ohlskgo. m.
Landis Machine Co., WayneStxno, Pa.
Modem Tool Oo.. Brie, Pa.
Naitional-Acme Co., aerelaiid, Obia

GRINDERS. DISK
AJBsatmng Bros. Tool Ca. Cbioago, 111.

Aikins A Ca, E. C, Hamilton, Ont
Foid-flmftfa Macb. Oo. Hamilton.
Genteer Maobine Co.. Belott, Wis.
Heald Machine Oa, Worcester,

GRINDEB8, FLEXIBLE CASTING
ManbaMtt Macbine A Tool Co., Grand
Baipids, Mldh.

GRINDEB8, DRILL
Ask<ntoead 'Hkidware Ox, Toroota
FosB Mchr. A S'ply Co.. G. P., MonltreaL
Oarrin 'Mmdbiae Oa, New York.
Oreenfleld Tap A Die Corp.. OreenlleM,
Petrie, Ltd., H. W., Toronta
DnMed fiitates Elea Tool Oo., Oinoiiinatl
Wells Bine, of Canada, GaM. Ont
Williams Mchy Co., A. R., Toronto, Ont
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Modem Twjl Co., Erie. Pa.
Norton Co., Worcester. Maaa.
WUiama Mohy Oo, Ltd., A. R., Uontnal

GRINDERS. VERTICAL. SURFACE
Brown A Sbanw Mfg. Ox, Prouilenoe. B.I
Oan. Fairbanks-Morse Co., Montraal.
Heald .Machine Oa, Woniester. Mam.
Petrie, Ltd., H. W., Toroota
Pratt A Whitney Oo., Dundas, Ont
Gisholt Machine Co., Madoson, WK
Norton Co., Wanceeter. Maaa.
WdUiams Mohy Co.. A. R.. Toronto, On*.

GRINDING DISCS
WknakB Abnahres Ox, Ohlcsge, m.
GRINDING AND POLISHING MA^
CHINES, PORTABLE, PNEUMATIC

AND SPRING FRAME
Oas. FaiilMnlos-Moise Oa, Mjootrsal.
Cdncinntiti Slec Tool Ox, Okusjawti, O.
Fotd-3niith Maoh. Oa. Sandtton, Ont
Oanlner & Son, Ro/bt, M.».fi.^|
QajTin Machine Co., New Yak.
GailootWaiker ila<iy. Ca, Itonato.
Greeo^eld Maohine Co., QToo^^d. HsM
HkkUas A Ox, R, a, OUago, BL
Hall & Sons, John H., Bnotfont. Oat
NflewBement-iPond Ox. New York. W.Y.
Norton Oo., Worcester, Mass.
Petrie. Ltd., H. W., Toronta
WisooQSJ^ Electric Co., Badne. Wlk.
Williams Mohy Co.. A. R.. Toronto. Ont.

GRINDING MACHINES. CAS
WHEEL, CUTTER, CYLINDRICAL,

CRANKSHAFT
Barber (Mchy, Co.. Ltd., Toronto, Ont
Brown A Sharpe MIg. Oa . PrkHAases, B.1
Norton Co., Worcester, M^b.

GRINDING WHEELS
Alkenliead Haniwaire Co, TVvoato OaC
A«kina A Ca, E. C, Hamilton, Ont.
Branlford I^nery Wbeel Ox, Btaatfoid.
Can. Fairbanks^Morse 0>., Montnal.
Gait>orundum Co., Niagara Falls, N.Y.
Dominion AbrasiTe Wheel Co., Ltd.,
ftUmico, Ont

Fon}-aniitli Uacfaine Oa. Eamiltaa, Ont
Fobs Moby. A S'ply Ca O. F..

"'

Norton Oa. Worcester. Mass.

GRINDERS, CYLINDER. INTERNAL
Barber Mchy. Co., Ltd., Toronto, Ont
Brown A ShMipe Mfg. Oo., Fnnidenoe, RI

^Z^-JiJ^^§S::aiJ:mJfSSL grinmng wheel dresser
Heald ManUne Oa, Woraekter, Maaa,
Landia Tool Ox, Wamekboro, Pa.
Modem Tool Ox, EMe, Pa.
Norton Oo., Woroester, Mass.
Petme, Ltd.. H. W.. Toroota
Williams Mohy Co., A. R., Toronto, Ont

Dominion Abrasirs Wheel Oo., Ltd.,
Mlmtoo, Ont

GRINDERS, PORTABLE, ELECTRIC
HAND, TOOL POST, FLOOR

AND BENCH
Balrd MacMne Oo., Bridgeport, Oonn.
Brown A Sharpe Mfg. Co., PTt>vidence, RI
Can. Ingersoll-Rand Co., Ltd., Sherbrooke,

Que.
Fonl-SiaJth Madb. Oo.. Hamilton, Ont
Hasldns A Ox, R 0.. Ohloago. m.
Onmt Mfg. A Maoh. Oo.. Bridgepott, Oon
Oarfock-Walker Machinery Oo.. Toroota
Oreenfleld .Machine Co., Greenflelid, Slaas.

Independent Pneumatic Tool Ox, OUesgo
Petrie. Ltd., H. W., Toronta
United States Blec Tool Ox. Oinalnnatl
Wisconsin KlootTic Oa, Inc., Radoe, Wis.
Williams Mchy Co.. A. R.. Toronto, Ont
WSkltttt A Kempasi, HamBtm, Out

GRINDERS, MANUFACTURING
Barber Mohy. Co., Ltd., Toronto. Out,

Un^eraal Orindhig Maoh. Ox, Fitd^burg,
Man.
GRINDERS, HOLE, HOLE AND

AND DEEP HOLE
Barber Mchy. Co., Ltd., Toronto, Ont
Bryant Obueklng Grinder Oa, Spitaig-

fleld, Vermont.
Heald Machine Oo., Woroeeter, Mass.

CDtlNDERS. PLAIN CYLUfDRICAL
Barber Mchy. Co.. Ltd., Toronto, Ont
Fit*burg Grinding Madx Ox. Flteh-

bnrg, Mass.

GRINDERS. PNEUMATIC
Oan. Inrsmoll-Rand Oa, Montreal,
Otereland Pneumatle Tool Oa, Toronto.
OkrIock-'Walker MaeUnery Ox, Toronto.

Heald Ma<4vfaie Ox. Woiraester. M^^
InAspendeot PneumaMe Tool Oo., Chioaso
MaoOorrem A 0>., Montreal. Que.

GRINDERS. PROFILE
Oleraland Milling Machine Oa, dereland.

GRINDERS. ROTARY SURFACE
Brown A Shampe Mfg. Ox, Proridenee, R.I
Briatol MacMne TOM Co., BiMnl. Oonn.
Manhattan Maflitee A Tool Ox. Onnd
RapidB. Mich.

GRINDERS. TOOL AND HOLDER
Aimstrwng Bros. Tool Ox, Cfateaga
W. F. A John Bamee Ox, Bookford, DL
BlODnt A Ca, 3. G., liireret, Mass.
Brown A Sbarpe Mfg. Ox, PiwMenoe. RI
Ford^flmilfa Machine Ox, OOamOtm, Ont
Gmenfleld Maohine Oo., Orcenfleld, Mass.
OmenlMd Tap A Die Oxp.. Oreenfleld.

Natiooal-Aane Co.. (Sereland, Ohhx
Ttttot }itt. Oa. PbfladetiAia, Fa.
WeUs Bros, of Canaite. Oalt. Ont
GRINDERS. UNIVERSAL. PLAIN

Barber Mchy. Co.. Ltd., Toronto, Ont
Maabattao Machine A Tool Ox. Onad
BapAk. MIA.

QUABOS, WINDOW AND HACHINB
Canada Msohinery Corp., Gelt, Oat
Canada Wire A Iron Goods Ox, ^^"^^Tk
Deonis Wire & Iron Worka, Londion, Ont
B. Greening Wire Ox, Hamilton, Ont
Page Steel A Wiie Co., Adrian, iMk*.

GUTTERS AND SKYUGHT8
H. H. Bobertson, Ltd,, SamiB. Ont

HACK SAW BLADES
.^ikenhea'i Hardware Co., Toronto, Ont
AtUna A Co., E. C, Hamiltoo, Ont
Atkins A Co.. Ltd., Wm., Sbeffleld. Xiw.
Can. FoirbanjES-Morse Ox, MootnaL
l>MuiK]nd Saw & stamtung Wks., Boflakx
Fotnd-Smtfch Machine Co., Handlton, Oat
EayBer-EBison A Co., Ltd., MmlKai,
Ijyman Tube & Supply Co., Montreal, QiUb
Marshall, Son & Bunney, Toronta
Norton, Ralph B., Ageot Montn^
Foas Mdiy. A S'ply Co.. G. F., IIiikiMl
Plewes, Ltd.. Winndpeg, Man.
Pilot Steel A Tool Co.. Montreal, Qua
Petrie, Ltd., H. W., 1\>rcata
Racine Tool A Madiine Oa, Badns, Wia
Bice Lewis & Son, Toronto, Ont
Sdmonds Mfg. Oa, FltoUbuig, Mas,
L a etarrett Ox. Aitinl, Maaa.
Standard Madiy. A Sondes, iTiIiailii^
Viator Saw Works, Ltd., HamOkoa.
wakbsoD A Kompaas, Handtton.
WUliaas Mehy Co., A. R., Toronto, Ont

HANDLES, BALANCE. CRANK
AND MACHINE

WttJama A Oo., J. H., Brooidm. N.Y.

HANGERS. SHAIT
Can. Link-Belt Co.. Ltd.. Toronto. Ont

HACK SAW FRAMES
Aikenhead Hardware Oa, ToRUla
AJtkias A Co., E. C. Hamilton, Ont
OuL Fairhanks^Moiee Oa, MoatoakL
F\>rd,^tgaif1h iMachine Ox, HkaiHaa, Ont
OaiTin Maohine Oa, New York OHr.
Tiotor Saw Worts, BandHon, Cot
Bios Lewis A Son, Toronto, Ont
WUkinson A Kamdass, HanOtoa. Oat

HACK SAWS. POWER
Aikenliead Hardware Oo. , Toronto, Oak.
Attina A Ca, E. C Hamilton. Ont
Can. Fail^MntaHMoree Ox, Misilisal
Diamond Saw A Stanxping Wka., Bufliia
Fees Mcbiy. A S'ply Co.. O. F., MonlnaL
Fottt-Smilb Machine Ox. HumStoo,
Peifeek Machine Ox, OkU, Ont
Starrett Co., U &, AiUxiI. Maes
Viotor Saw Works, HsmtWno, Ont
Williams Maflhy. Oo., A. R, Tonnkk
Williams Mohy Ox. A. B.. Toronto, Oat

HAMMERS, FORGING
Nazel Eing. A LMach. Wks . PhiladdpUk.

HAMMERS, ELECTRIC
Haaktns A Ox, R 0„ Ohlsage, BL
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I e*. Caretu .aDoratory woric
* '^'- witcijpi tlitf fitness of the

2/-] TTic micrometer fatifafuUy 'iJi TTilt, le«l picture thowi^^ KuarHt thir uniform cor- •^** boir tb«^uricy of bu>h-
rectiieiisuf jigs, (^iefl and looli. / inc«'it inu^(d|d. '<

< V i ' art^mi-v- 1am)o| [fur. ,

•crtei of

accuracy. Lmudi true
,

br r Kne»i ii XMurcd 'I

ufh tcsu.

r^U Perfect balance is insisted upon
•^ *- * ^ and guarded with the atmost care.

Interchangeable parts help make this

possible.

More than Fi^e MilHon ^^American*^ Pulleys

noav sa've powoer in efficient plants here a^d

abroad. The steel split pulley combines strength

and durability --with lightness^ and it is quickly

installed without stripping oj busy shafts.

Safeguarding

Pulley Accuiacy
THE illustrated tests are only a few

of a long series of continuous safe-

guards of accuracy. These suc-

cessive tests—based on the concentrated

study of the pulley, its parts and its

pu rpose—are the strongestpossible assur-

ance of uniform perfection. Variance is

precluded. Each "American" Pulley

is as true and perfect as every other

"American."

And there is put into each separate

part the same degree of perfection in

design and construction as is finally

found in the completed pulley. This

guarding of accuracy at every stage of

production should appeal to the most
uncompromising engineer.

It may perhaps help you to judge a//

pulleys if you will write us for the book,

"GettingMaximum Pulley Efficiency."

Free, of course.

See Donnelley's Red Book for name and address
of nearestagent. Onfile in all leading libraries,

national banks and hotels

The American Pulley Co.
Philadelphia, Pa.

gtoMCANPULUBY
"A whMl with a broad rim transniH-
tlng power from or impartine powerto
machinery, or changing the direction

ofniotioo by means of a fiat belt-

// interested tear out thu page and place with letters to be annger^d.
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UAi-nsaa (DROP), motob and
BELT DRIVEN

BeMxtiT t Co.. Bowoo, MM*.
Blta Co.. K. W., BrooUjn, N.Y.
Bnxrn. BoMPi Co.. Ltd-. HamUtoj

Canada lladilnvT Corp.. OaU. Ont,

BWl aoced Hammer Oo.. Rocbeater, M.T
JanUnr * Oo., A. B.. Heapdw, Out.

NOo-ix'UDt-Poiid Oo., New Tor*. N.J
Petrie. Ltd., H. W.. ^>!Jo<»-_ , .

Toleda Madilne & Tool Oo.. "IWtdo.

Dieted Hammer Co., Bcatoo, MMa.
W^BM Mdv Oo, Ltd.. A. R.. Mcntraai

HiMMKBS. HELVE POWEB
OsBada Machinery Corp.. Gait, Out.

PeWe, Ltd., H. W.. 'pronto.

Wot Tire Setter Co.. ttoAt^, !*}.

WUama Mohj Oo, Ltd., A. R. Mootraa)

HAUUEBS, CHIPPING, CAULK-
ING, PNEUMATIC

Oan. iMoraoll-Rand Co.. M<mtreal, Q™.
SSoOk-Walker Mwiinm Co., Torooto

btaxndcat Pneumatic Tool Oa, Otadaaao

(SaK«r& Micli. Wis.. Philadelpaii

HAMMERS, MARKING
itfattfcews & Co., J«8. H., Pittrtjurgh, P».

HAMMERS. NAIL MACHINE
Rioe Lewis & Son. Toronto, Ont.

United Hammer Oa, Boaton, -M«aa

paMMRR-q
r
POWER

Na«l En«. & Mach. Wks.. Philadelpoia

HAMMERS. STEAM
Canada Maciimery Corp., Gait, Ont.

Nilea-B«nent-Pond Co., New Tort

HAND PLANERS
OUTer Mehjy. Co.. Grand Baiida, Mi<*.

HAND PLANING AND JOINTING
MACHINERY

OBrar Bngineering Oa, Montreal, P.Q

HAND LEATHERS OR PADS
Oiaton & Knigit .Mfg. Co.. Montreal

HANDLES, FIBM!
Diamond State Fibre Co., Bridgeport.

HANGERS
Brown & Sharpe Mfg. Oo., Proridemoe, E.1

cSiadi.n Link-Belt Co., Ltd., Toronto.

Ont
HANGERS, SHAFT

, Meel Oorp., Sault S«. Marlfc

, Double Ball Beanng Oa, Tor

iiiEBilllliiiiiiiiili
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Morrto Orane * Uowl Oa, Hertmia

N«ara tWJa, Ont. ^,
NarUiem Crane VVorto, WalkerrUle, urn.

Petne, Ltd., U. V>., Twvuly.
wuH.m« Motl7 Co, Ltd., A. U.. MooueM

HOLDERS, ADJUSTABLE LENGTH
Eclipse Covmterbore Co., Ltd., Wallier-

ville, OnU
HOLDERS, STEEL DIE FOR

MARKING
Marttbewa & Oa, Jaii. H., Plotabuigli, Pa.

HOLDERS. ELECTRIC
Ueotric Steels & Metals. Ltd., Welland

BOOKS, BELT LACING
OUpper Belt Laoer Oa. Oiand Hapida.

HOPPEB8
jtacKlimon Steel Oo„ Ltd., ShMtaooke.

LHiulnton Bridge Oo., Montreal, <J»--.
vvauam Hamilton Co., Petertjoro, vm.
roronto Iron WortB, Ltd., Taronito, Ont.

HOSE, FIRE PROTECTION

JAWS, FACE PLATE
. .-..„M,., (^ucK Oa, Hjuslonl,
i>um. ateel Producu Co., Ltd., Brautford.
Planner Cbuofc Oa, New Bntadn. iJmm.

JIGS. TOOLS. ETC.
isrown f^igineec^ng Oorp.. Toranto.
OtmocoC Maott. Oo., Ltd., Mostrutl, P.Q.
lOiiiait tt wtiHehaU Manh. « Tool Oo.,

Ualu
(itMlMKt Madkuie Oa, Uadlaan, Wla.
Globe Engineering Oa, Ltd., Hamlltoo.
Uomer & Wileon, Hamilton, Out
Jones & Lamaon, Springfield, Vt.

Toronto Tool Ca. Torouto, Omt.

JOURNAL WEDGES
Canada Foundiiea & Foiginw, Welland.
Dominion Foundries & Steel Ltd., Ham-
ilton, Ont

KEY BEATERS
Oartook-Walker Macto. Co. . Toronto, Out
Oarrin Machine Oa, New York.

Morton Mlg, Oo., Muskecoa H<d|ht>, It.

juhaS- Ottv' KublJer Oo, Philadelphia, Pa Petrie, Ltd., H. W., Toronto.

i^tiS Ma!^ ^ly, Ltd.. MortwU wiMiama Mattoy. Oa, A, B., ToK»*a

HOSE, PNEUMATIC KEYS. MACHINE
OJeveland Pneumatic Tool Oo. o< Ouaoa, Whitney Mfg. Oa, Hantftml. Oono.
Toronta „ ._ WiBlama * Oa, J. H., BiooMjn, N.T.

iJarlook-WaUtOT Machinery Oa, Toronrta

ulutt* PercUa & Bubber, Luu, }^'y^^-
idapendent Pneumatic Tc^.,C«",.5"«^
SiSS^Otty KuOber Oo., PhiladeliWa^Pa.

Walla ilroa. Ca of Canada, Gait, Out

HOSE. ALL KINDS
(joodyear Tire & K\*ber Ca, << Oaowla,

.iMtT' p'^?S!a'^>c Rubber, Ltd. .
Toronw.

^S^erCiT, Rubber Co PVJ?iel|Pl^jPS
SSnatlooal MaA. 8ply. Ltd-

*'"'KJr
SSop Tire 4 Rubber Good* Oo., Ud.,

TorOBta

HOSE, SAND BLAST
finKbom CoiTJOiation, Hagemtown, ««-

^SdySS Tire * Rubber Uo. of Oan., Ltd.

Lh'SkS'oity Rubber Oo., PhiladelpUa^.£^1 MaStoTTool Oa, IndlanapoMa.

KILNS
Can. Blower & Porge Oa, Kitchener, Oniu
General Combustion Co., Ltd., Montreal,
Que.

Kennedy & Sons, Wm., Owen Sound, Out
MacKinnon Steel Oo., Shei4>rooke, Qoe,
Sturteiant Co., B. F., Gait. Ont.

KNIVES, MACHINE
Atkins & Co., E. C, Hamilton. Ont.

LABELS AND TAGS
Matthews & Oa, Jas. H.. Pittsburgh, Pa.

LABORATORIES, INSPECTION
AND TESTING (see Chemists)

LADLES, FOUNDRY
Xorthem Orane Works, WalkerrUle.

LACING MACHINES
Clipper Belt Lacer Oo., Grand Bapida, M.

LAG SCREW GIMLET POINTERS
NaJtional Mechy. Oa. Tiffin, Obia

3W Ball Bearing Co. Ltd^^^Toronto.

sJnl Machine Co., Bridgeport. Ooon.

vi. 8 K F Ca, Toronto, Ont
Jarfner & Son, Bobt, Mcotneal.

,aaa> * Glasaoo, Montreal.
u^,,,,^

jrflUama Mchy Oo, Ltd., A. B., Moirtwal

HARDNESS TESTING INSTBU-
HENT8

, ,__^
above Instrranent & Mfg. Oa, New Io««.

HEAD, AUXILLABT
Hoe*er Mlg Ca, Preepoit, 111.

HEATING AND VENTILATINO
ENGINEERS

Oan. Blower *. Forge Oo.. KiMbmer. Oot
StnrteTant Co., B. F., Gait, Ont

HEAT GAUGES, HARDENING
AND ANNEALING

aboi* Instramenrt & Mfg. Ca, New Tort

lIELHETS, SANDBLAST, AMMONU
Strong, Kennard & Nutt Oa, OlawJaad

HIGH SPEED STEEL
See Steel,

HINGE HACaiNERT
Balid Madiine Oa, Bridgeport, Ootl&

HINGES
Butterfleld * Co., Inc. Rock Island, QUit.

London BoK A Hinge Wka., London, One.

HOBS
Gooifldd Tap A Die Oa , Sreendeld, Maai
Pt«tt ft Whitney Oo., Dundas, OnC
rftai, J. A. M., SB Stair Bldg.. Toramta

Wdto Bros, of Canada.. OaH. Ont
HOISTING MACHINERT

Oanadian Mead-Morrison Co., Limited,

Montreal, One.
HOIBTB. AIR

Owl In«eraoll^Band Oa, Ltd., Sbecbrooks
Morrto Orane A EoSat Oa, Hatwi,
Niagara Falls, Ont

HOISTS, CHAIN AND PNEUMATIC
Can. Isgeraoll-Kand Oa, Mootreal, Qua.
Gaiioak-Walker Madtiinerr Oa, Toranto.

Fold ClKin Bhick A Mfg.. PtitladaMila.
InJsDeudiait Pneoniaijc Too) Oa, CUcaao
Ljmaa TiAe * Stvply Oa, Montreal, Qna.
MoRii Orane A Holat Oa, Heibert
NIaaara Fails, Ont

Nofttlero Orane Worfai, WalkerriOe, Oct
WiW>t Mfg. Co., Liaboo, Obio.

PemT litd., H. W., Toronta
WOam Mohr Oo, Ltd.. A. R., Mootreal

HOISTS. ELEC.. 8TATI0NABT.
MONO RAIL

Can. Ingersoll-Rand Co., Ltd., Shertjrooke,

Que.
A. kmttj A Bona, Ltd.. WeOand, Can.

OMnr Bngkieering Ca, MontreaL
ToMa MfK. Co.. Welland. Ont

HOISTS. ELECTRICAL
r'an. T.iTik-P.^U Co.. TrwoMio. Ont
Dominion BrWge Co.. Montreal, Que.

Eieabrie Steels A Metals Ltd., Welland
Kennedy A 6o<», Owen Sound, Ont

Roohiwter, N.T.

X Machine Tool Oa

HOSE. STEAM, SUCTION AND
WATER

^.«'?„''<!tS'''BSU''oS'''Phil^;=M*:"'pi LATH
SJjTatW M^ ^y^-^f^ R*<bertson. Ltd.. H. H.. Samla. On*.

junlop Tire A Rubber Goods oa, L,m.,

Toronto.

HUMIDIFIERS
Sturtevant Oo., B. F., Gait, Ont

HYUKAU1.1C ACCUMULATORS
l>om. Steel Pi:xluuis Co, Ltd., BraotloixL

HYDRAULIC MACHINERT
Can. Ingeraoll-Band Co., Ltd., Sherbrooke.

D<li2"8teel Products Co., Ltd.. Brantforrt.

liarlook-WaBter MacWneitr Oa, Tonnrta

Hamilton Co., Ltd., Wm., Peterboroush,

Meuiwood Mfg, Oa, Detroit, M«>-
.SUe»*emen.t^Pond Oa, New York.

Parrin, Ltd., Wi'llam R., Toroorto.

Petrte, Ltd., H. W., ToronM.
vVeet Tire Setter Oo., BooheBb-

^iotoiia FoundffT Co., Otitawa.

HYDRAUUC TURBINES

Can. "ingersoU-Band Co., Ltd., Shei<brooke,

aTDROMETERS. HYGROBJETEBS,
HYGRODNIKB

Taylor Instrument Co., Rochester. N.Y.

INDICATORS, SPEED
llkenhead Uaidmue Oa, Toronrta, (tat

tikina & Co. . E. C. , Hamflton,_cmt^
itronm A Sharpe Mfg. Oa, PiuiMMoa.
jourett Oa, U 8., A*ot, Maa.

INDEX CENTRES
Brown A aharpe MIfc. Oa. Profidenes. B.L
makow, Fred. O., Chtaago, m.
nnd-Bmlttl Maohine Oa, HamJMca, Out
Oante Marfiine Oa. New York.

Petrie. Ltd., H. W., ^ftiwnta

INDICATING INSTRUMENTS
notor IiHlirument Oa, Booheater, N.T.

INDICATING SCALES
Om. Km Scale Oa, MontwaL

INDUSTBIAL SITKB
Cntr of St Johns. Qw*>«e.

INGOTS. BRASS. BRONZE, GUN
METAL, PHOSPHOR

Hi Mill Uoora A Son. Mmtaaal.

(NGOTB. FORGING AND BOLLINO
Baotiis Steel » Metala Oa., WjBaod.

INSULATING COMPOUNDS
BcbRtm Oa, LM., H. JK.. ^mta. Omt
INBTRUHENTB. BNGINEBBINO

OmoUiMied Optical Oa. tVieooito.

IRON ORE
Ibaaa A Oa, M. A. dereland, O.

IRON, WROUGHT, ROLLED, PIG
«wedM> Steel A Impt Co., libl, Mootnai

JACKS ^
Alkcnliead Haj*irare Oo., Toronto, Ont
Oan. B^banteiMorae Oa, Montnal.

- KngmeellBt Oa. _ „_._
tforite Oiane A Hotot Oa, Heofcert

.Viagam Fi««, Onit
Norttem Orane Worts, Walkerrllla.

.Sorinn, A O., Ooaitioook. Que.
Btoe Lewie ft Son, Toronto, Ont
Peti<e. Ltd.. H. W.. Ttoronta

JACKS. PIT AND TRACK
Canadian Fairbank»-Moree Oa, Mootoeal.

Lyman Tabe 4 Supply Co., Montreal, Qna.

.Sortbem Orane Works, Walkerrtlla.

LATHES, CHUCKING
Ajcme Maohine Tool Oo., Cincinnati, Ohio.
Petne, Ltd., H. W., Toronto.
Wood Turret' Machine Oa, BraxH, Ind.

LATHE CHUCKS (See Chacka)
LATHE DOGS AND ATTACHMENTS
Annatrong Broa. Tool Co., Chioa«a
..leiioey Mactune Oa, Torrmgtou, Ootui.

WUliams A Oa, J. H., Brooklyn. N.T.

LATHES. AUTOMATIC AND SEMI-
AUTOMATIC

Oiaholt Machine Ca, Madison. Wis.
Wood Timet Ma<jiine Co., Braall, lad.

LATHES. AXLE
Barber Mchy. CJo., Ltd.. Toronto, Ont
Betta Hseh. Oa, Roctiester, N.T.
OajMda Machinery (Dorp.. Gait Ont

LATHES, BORING
Barber iU-liy. Co., Ltd.. Toronto, Ont
Bridseford Madi. Tool Works, Bocheatai.

Oanada Machinery Ck>rp., Gait, Ont
Ladse ft ShltdeT, Otaioina«tl, O.
Potiie, lAL. H. W.. Ttorooto.

LATHES, PRECISION. BENCH
W. W. ft John Barnea Oo., Rockford.

J. O. Bloant ft Oa, Brerett, Mass.
OuMiBaD FaiitiaBk».^ioiae Oa, Montreal.
Oea F. Foas Maehy. ft Snppiy CX>.,

Moutieal.
(9«ila>k-Wrikar MaflhlnerT Oa, Toronta
ilantinge Broa., Chioago, IlL

PiMtt ft WMtaey Oa, Dundas, Ont
Smeea FaHa Hit Oa. Seneca FaUa, N.T.
Petrie, Ltd., H. W., Rnooto.
Williams Mdiy <3o., A. R.. Toronto, Ont

LATHES. BRASSA^ Meehlne Tool Oa, <3nolnnatl, Ohio.

BaedtDaa Broa., Obioaao, m.
WMd Tosrat Maditaie Oa. BiaaO. Ind.

Petrte, Ltd., H. W., Otoronta
WUllams Moby Co., A. R., Toronto, Ont

LATHES. ENGINE
Acme Machine Tool Co.. Cincinnati. O.

Barber Mcby. Co.. Ltd., Toronto, Ont
John Bertram ft Sons, Oo., Dundas.
Canada Maehy. Corp., <3«]t, Ont
Canadian FairbanksJMorae Co., Montreal.
Cisco Machine Tool Co.. Cincinnati, O.
(i. F. Foss. Mdiy. & S'ply Co., LMontreal

Oarlock-Walker Machinery Co. Toronto,
Garvin Machine Co., New York.
Oisholt Machine Co., Madison, Wis.
Kennedy & Sons, Wm.. Owen Sound, Ont.

I.*hmnn Mach. Co., St. Louis, Mo.
R. MciDouKall Co., Gait.
Niles-Bement-Pond (To., New York.
Perfect 'Machine Co., Gait, Ont
Rae .Mach. Tool Co., namilton.
jmalley-Goieral Oa, Inc.. Bay Otty, Mldk.
Standard K«aiinuBt ft Tool Wis. Mon-

leal, P.Q,
Seneca Falls Mfg. Oo.. Seneoa Falls. NT.
Sidney Tool Co.. Sidney. Ohln
Walcott Lathe Oa, Ja^rkson. .Mich.

Whltoomb-BSalsd* Ma<*. Tool Oa. Waf

A. B. WUUaiM Maehy. Oa. Tonnta
Williams Mohy Co., A. R., Toronto, Ont

LATHES. FOOT POWER
«ansoa Falls Mfg. Oa, Saneca Falls, N.t

LATHES, HORIZONTAL
laftarat Mehy. SoppUea Ltd., Montaeal.
ffood Torrat Maohlns Oa, Bnsil, Inn.

LATHES. JOURNAL TRUEING
belts Machine Oa, Rodiester, N.T.
Canada Machinery Cotd.. Gait. Ont

LATHE MANDRELS. HARDENBB
AND GROUND

aaiMX ft Wblteball, OtSlt. Ont

LATHES. PATTERNMAKERS'
I. O. Btoont Oa, Eyerett. Mass.
Can. Macfalneiy Carst,, Gelt
Wood Turret Machine Ca, Bmail, Ind.
a. F. Foss Mchy. ft S'ply Oa, Moartnal.
Oatiock'Walker Machr. Oa. Toroatr , Oirt

LATHES, POLISHING
Greemaeld Tap ft Die Oorp., Onanflsid.
WeOa Broa. of Canada. Oalt. Ont

LATHES. SCREW CUTTING
Barber Mchy. Co., Ltd.. Toronto, Ont
Bertram & Sons Co., John. Dundas, Ont
Betts Machine Co., Rochester, N.Y.
Canada IMachinery Corp., Gait, Ont.
Cisco IMaohine Tool Co., Cincinnati, O.
Foss Mehy. & Sply Cto., G. F., Montreal
Foster Machine Co.. Elkhart, Ind.
GariockJWalker Maehy. Co.. Toronto, Ont
Hardinge Bros., Inc., Chicago, lU.
Hepburn (Ltd., John T. . Toronto, Ont
Lehman Machine Co.. St. Louis. Mo.
Niles-Bement^Pond Co. New York.

• Rae Mach. Tool Co., Hamilton.
Seneca Falls Mfg. Co., Seneca Palls. N.Y.
Whitcomb-Blaisdell Mach. Tool Co.. Wor-

Williains Maehy. C\). , A. B. , Toronta
Wood Turret Machine Co.. Brazil, Ind,

LATHES, SPINNING
BUas Oa, B. W., Brooklyn, N.Y.

LATHES. TOOL ROOM
Barber .Mchy. Co., Ltd., Toronto. Ont
Ctoco Machine & Tool Co.. Cindnnatt, O.
Osawla Majdhinery Oorporation. Gait OtA.
Miik'tir -Metal Products. Toronto.
Lehman Machine Co., St Looifl, Bla
Elas Mach. Tool Oa. Ramiltaa.
Seneca FaUs tUf. Oa, Seneca FaBa, N.I.

LATHES, QUICK CHANGE
Lehman Ma^tlne Oo., St Lonla, Ma

LATHE SAWS
AiUns ft Ca, E. C, Hamilton, Ont

LATHES. TURRET
HaTdtnge Bros.. Chleaes, m.
Acme MadUne Tool Oo.. Oineinnati. 0U«

LEAD. PIG AND BAR
British Smelting A Refining Co., Ltd..

SdontTcal, Que.

LEAD BURNING OUTFITS
Brass Works, Sycamore. IlL

LEATHER STRAPPING
Oratcn A Kni^t Mfg. Oa, Woosstti. M

LENSES FOR GOGGLES
jtandaid Optical Oa. Qanerc, M.T.

LEVELS
Haahes, Owens Co., Ltd., Montreal, ()ua,

LIDS. SCREW TOP AND HINGE
(Jan. WhiUey Co.. Ltd.. Wtaftur, Ont

LINK BELTING
See Betttatc Chain,

LIFT TRUCKS
Oan. Krao Scale Oa, MontreaL

LINOLEUM MILf. MACHINERY
BaitmiM. Ltd., Edinburgh, Socdand.

LOCKERS. STEEL WARDROBE
AND STEEL MATERIAL

CmaOA Wire ft Iron (Ms. Oa, TTaiaBHa
Dennis Wire ft Iron' Works. London. Ont

LUBBICANTS
Oaitaiaet Refining ft Mfa. Co.. Toronta.

Swan * naeh. Inc., Marw Talk.

LUBRICANTS. CUTTING AND
GRINDING. DRAWING. 8TAMPIN0
Oakley Chemical Oo., New Tort, N.Y.

LUBRICATING. OIL FILTERING
AND CIRCULATING SYSTEMS

Bowser Ca. Ltd., S. F.. Toronto, Ont

LUBRICATORS
Ttahon Pnmp Oa, Roekfotd, IB.

LUMBERMEN'S TOOLS
ThoB. Pink Oo., Ltd.. Pembroke. Ont

MACHINE COUNTER WEIGHTS
Katie Foundry. Oalt, Ont

MACHINE TOOLS
Baiter Maah. Oa, F. F., •onato. OaA
s'niphr Metsl Products. Toronto.

Bae Mach. Tod Ox. BamiBtoB,
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broken blades are not

always poor blades.

Often it's a case of a good saw used
in the wrong way. A hack saw may
be brittle as glass or flexible as a

watch spring, according to the tem-
per of steel, but the temper is only

one of the things that go to make
good blades.

Starrett Hack Saws are tempered,

milled and selected according to

the work they are designed to do.

That's why they "cut quicker and
last longer."

According to the Starrett system of

blade selection, there's a saw for

every metal. Many saws will cut

more than one metal, but no single

blade will cut all metals, or even
all shapes of the same metal eco-

nomically.

Starrett Hack Saws plus the Starrett

Hack Saw Chart make it easier to

cut metal economically. Ask for a

copy of Chart "3" -and "Hack Saws
and Their Use"—both are free.

THE
L. S. STARRETT COMPANY

The World's Greatest Toolmakcrs
Mfrs. of Hack Saws Unexcelled

ATHOL, MASS.

^
I

If interetted tear out this page and place with letters to be answered.
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HACHINERT DEALJBS8
AartAriA * Ox. Gtas. P., iltmtimL
B4ilMr Mcbj. Oo., Ltd., Toronto, Out
OkB. IMttlBlaMBirw Co., IfcBtn^mmm * trMMaM. oait, om.Vw Mchr. A H'pl; Co.. U. H.. .McntivaU.
••Mk-Waikv MaohT. (V. Toronto. Out
WMkM* Utttv- Os.. . B.. TioroMA.

MACHINERY GUARDS (Sm Goariii^
MACHINERY SUPPLIES

Oiiaul Maditea (X, U<., VmHimL
•*• IhckMMtec Wta., HaBriltaB, Out
Knicbt MetAl Products. Toronto.

MACHINEBT, SPBCIAL
Oia. In«CTSoll-B«nd Co., Ltd., Shertjrooke,

Qu«.
Crescent Machine Co., Ltd., MoDtreal,
Que.

UoClemn Machine & TVwI Oo.. Ltd.,
Hamilton, Oat.

HACHINISTS' TOOLA
Atkins & Co., E. C. Hamilton, Ont
amvn * aiUTW Mlc. Ook, Proridcnn, R.1.

MAGNEmC BRAKES FOB
ELECTRIC HOTOBfl

TcMk Ml^ 0», WlUuid. Ont.

UAMDRELS
BoOiHAfM & Ca, Inc., Rock latand. Qok
OiB. TiUtm^V Ool, M«ato«il.
Omt^mt Tmm IMD Oo., Ca»i il« »l

tmmm * Ol, A. B.. Ww alar. On*.
Mans TirM IMB * M*^ Oa. M«>
BnWard. Maaa.

licOroek; Tool Corp.. Meadrille, Pa.,

V- S. A.. ^ ^ ^^.LfMM * 'WUtnaer Oa.. Dimdsa. te*.

MARKING DEVICES
MBHhvs * Oo>, Ja*. H., Ptttaboish, Pa

MARKING MACHINERY
rtk BosB Ca, Hamflton, OnC
I MAT. & S>lT Co.. G. F., MootneaJ

raoki, Wm. R., Toronto.
Petrte, Ltd., H. W... TtwonUk

MATERLA^LS, HANDLING PLANTS
Canadian Mead-Morriion Co., Limi1»d,

Montreal, Que.

MATS, RUBBER MATTING

Samtlnal U<^. Sply., litd., Uootimu

MEIASURING MACHINES
A W^itBay Co., Dundas, telt

MEASURES, REGISTERING
_na Oa, Ltd., 8. F., ToraMo, Ont.

MEASURING TAPES AND RULES
SSSllliiiiJ A Co.. Ja*., alMMtlil Eb*.

MERCHANTS, IRON AND STEEL
Moal OaDooM COan.). Ltd.. MontraaL

METALLURGISim

METAL CLEAMKB8
OaMilT Obemiaal Oa. NeK York, K.T.

METAL CUTTING MACHINES
AllklM * Ca. E. C, Hamilton, Ont
I«^m Tube A Suppl; Ca. Montwal. <Jo*.

METAL SAWS

METAL, ANTI-FRICTION
flha*. M«iin A a>. MantraaL

METAL SAWS, POWER
E. O. Atkins A Oo., Inc., IndlanofUa.

aalar Utg. Oa. Fravort. BL
^

I^man Tube A Sui>plT Co.. Montiaal. Qoa.

METALS
BiitMi Snadtinc A BeSniBf Oa. LM..
Montvaal. Que. _ .„ ..*«_

^;SS?Ovi»r A Bmaa R<4Hnc MMIa,

.. Tuamtii. Oab ,^^
(^Mte Matal Oa.. Tanoto, Oat,

IMoco Bmeltang A Brflnln* Oa, Mi,
Toronto, Out _ -.
Mn Law* A ftm. *««?*>• <^ .

11
—• ICaAy. A Om>lln .

Mi^iil

METAL. STAMPINGS, SMALL
(JrwwSaj Oa, lAl, Wtadaaa. Oi«.

HKTESS. OIL, GASOLINE. KKKO-
SENE. ETC.

ni^aaai Co.. Ltd., 8. F.. Toronto, <**.

OMeral Coa*o»tlon Co., Ltd., Mootreal.

Qua
MICROMETEK8

^b J. A. U., SV State BMs-, •nmmtu.

Petite, lAO., H. W.. T^iKBta

MILLS, BRACE AND TUBE
mm. Btarf A MalalB. WeBud, Ont

MILL BPECIALTEra
^tMM A Ca. e. C, Haaifltoa. Out

MILLS. SAND
Va«t Hit. Oa, Ghtoaao. la.

MILL MACHINERY
tIaiMiiWr FlaA. Ltd.. Otlaim.^ ^^ST!.-" Tap A Db Corp., OraatMA
«Mk Bra. rf Oaaada. Oalt. Oa*.

MILLING ARBORS
Baitxr Mnhy. Co.. Ltri., Toronte, O^
Baon A«anpeMfc.Or.., Pro»Men«>a.Kl.

Kiaaar A Ttaaker Co.. MBwaataa Wfc.

MILLING ATTACHMENTS
BaT4>er M<*y. Co., Ltd^ '"'E?^ '5'-

BMkvr MMiM Maehkie Oa. Boaton, Maaa.

!rTn Ataa Oa. Jotan. Dmidaa. Oirt.K« A a-Te Ml. Ox Proija«»a
- - - - - "—k. , CVft, Out

IHHlliBiiilH

J Oan.. <>'

tUat&r

fWd.aBitk Uaoh. Oa. Hamntan. Ont
KOBtt Mcti.v. Jc ri ply Co., ij. F. , Montreal
Haadjn^ Bros., Inc., Ghioatfo. IS.
Haaalej Maob. Oa, Toadjigtoo. Conn.
Keaimey A Trecker Oa, UOwaokee, Wis.
Keawnnltb Mlt Oa, MBvankae, Wis.
Nilaa-Bement-Pand Oa. New Yoit.
r.-ine. Ltd., H. W.. Voronto.
Taft-Pairae tilt. Oa, Woonaoeket. &.L

MILLING MACHINES. AUTOMATIC
Bitten Mach. Tod Oa, Biidfeport. Oonn
Bivwn A Staarpe Mfi. Oa, Prondenee, R.I.
Be«ta Maotune Oa. Baehaatei'. N.Y.
Petnie, Ltd., H. W,. Tonjntn.
Staodaid Btulviaent A Taol Wte.. Uon-
tnal, P.Q.

MILLING CUTTERS
Itkiu A Oa, Ltd., Wm., Sbeffltld, Itic.
Birtrtorfttild & Oo., Inc., Itock Island. Que.
OleTBlaDd MiUiac Maehina Oa, OlsTdawl.
Oelore Smelting A Refining Oa, Ltd,
Toronto, Ont

Kaamey A TieAai Oa, UUinnikaa, WlL
^Aaa-rtiaU. don A Bunnvy. Tonanta
'flrte. Ltd^ H. W., Toronto.
WUt Twist Drill Co.. Walkemlle. Ont

MILLING MACHINES. HAND
AiMol Maidilne Tool Oa. Brlatol. Conn.

MILLING MACHINES, THREAD
l}1s)ioR Mactiine Co., Madiwm, Wis.
HantlBffe Bros.. Ina, C^oa^o, 111.

ttiay Ban B«airing Oa, Ltd., Toroirto.

OnMad States Mach. Tool Oa, Cindmutl.
Pmtt A Whitney Go., Diindas, Ont
Petrte. Ltd., H. W., Ttoronto.
aaalleT Oan. Oa, Inc.. Bar Olty. D.8.A.
Staadaid Binlpment A Tool Wka., Mon-
treal. P.Q.

MILLING MACHINES. HORIZON-
TAL AND VERTICAL

Barber Mnhy. Co., Ltd.. Toronto. Ont
B«eke<r Millins Machine Oa. Boston. Mass
Brfatol Machine Tool Oa, Bristd, Oonn.
Rranm A Bhaiiie Mfg. Co., Proridence.
Bertram A Sons Co.. J(dm, Dundaa, Ont
Oanada MatUnery Corp.. Gait, Ont
ITard-Smith Maeh. Oa, Hamilton, Ont
OoTlock-Walker Maohy. Co., Toronto, Oat
Seainey A Trecker Oa, Milwauke*. Wis
Knijrht Metal Products, Toronto,
Sllas-BenwntJPood Oo., N«w York.
Pratt A Whltwfy Oa, rhmdas, Ont

I.trt H. W.. IViKinta
Bockfoid MHllng Madh. Oa, Boekford, Bl
nntted ."Watai Mach. Todi Oo., Cincinnati.

Wtoitnay Mfg. Oa, Hartford. Ofmn.
.ViUiams Maehv. Oa, A, R.. Toronta

MILLING MACHINES. PLAIN.
BENCH AND UNIVERSAL

Barber Mchy. Co., Ltd., Toronto, Ont
Becker Milling Maehtne Oo, Boston, Mass.
BQton Mact. Tool Oa, Bridgeport. Oonn.
Brown A Sbarpe Mffc Oo., ProrMamas.
Oanada Matbtnety Oorrp.. Oalt, Ctat.

Oardand MWIng Madhtee Oa, Otercland.

Otadnnati MDViwt Machine Oo., OlneinBadl
rord-emith Much. Oa, HamUtCPO, Oat
Fobs MAy. A S'nly Oa, n. v.. Montreal.
fjarlortt-Walker Maohy. Oo., Toronto. OalL
Oartte Mnctdne Oa, New Toek.
v«,tiotTii1 Mucky. On.. Tlfto. Ohla
Oooley A Bdlmd. Inc., Oortlaod, M.Y.
gamJHiiwe Bros., Inc., (^loago, BL
HJendey Machine Oa. Torrrngton. Oona.
Kearney A Trecker Oa, Mlhraukee. Wis.
K«Bpsmittlh tUu. Oa, MSwaakee, Wis.
Knight Metal Products, Toronta
I«B»-BenH»t-Pond Oa. New York.
Pratt A Whttmey Oo., Thmdas, Oc^
P^'trffl. Ltd., H. W., Toronfca
Standard BrdpBsnt A Tool Wks., Mon-
treal, P.Q.

MILLING MACHINES. PROFILE
Bart>er Mchy. Oo., Ltd., Toronto. Ont
Rnm A Shaifie Mfg. Oa, ProtMaica.
Om. ralitanha-Motae Oa, M«n«nal.
reaa Mflhy. A S'uly Oa, O. F., Monllsieal.

luBk-Wanter Manhy. Oa, Toronto, Ont
Oanto Maofakn Oa. Ifew Yoit.
Pntt A Wttttney Oa, Dnadas, Ont.
P«tr4e, ILtd,, H. W.. Toionta
t^illlams (Meihy Co., A, R., Toronto, Ont.

MILLING TOOLS
McmtimA TTardware Oa, Toronto, Out
Brown A aiarpe Mfg. Oa, Proridence.
Pant-SmtUi Meob. Oo., Eanfltm, 0>t
OkoawtTic Toot Oa, New Haren, Oonn.
KamiMDitli Mfg Oo., MSwacAee, Wts.

Rlea Lewla A Son, Toronto, Ont
Wbor Mfg. Oo.. PMkvMphla, Pa.
Petrle, Ltd., H. W., Toronta
Williams M<*y Co., A. R.. Toronto, Ont

MINE CARS
rva. IMrbanka-Mons Oa, MontraaL
Can. Ingeisoll-Rand Co., Ltd., Sherbrooke,

Que. . ^
DnnAilon Bridge Oo., Montreal, Que.

Deo. Steel A M«tata, W-eBand. Ont
MaoKtenoB atect Oo.. Shertnanfca, Qoa.

Modem Tool Oa. Brie, Pa.

Pi»tt A Whitney Oa, Dnadaa. Oat

MINING MACHINERY
OmL Faii«)aBks-Motse Oa. MoiabaaL

Oan. Ingeraoll-Rand Co., J-M,. Sherbrooke,

gBe^Steel A Metals, Wella^, Ont.

Petrie, Ltd,, H. W., ToiytP:^
wmiams Maohy. Oa, A B.. '*™'"*;

.

Williams Mchy Co.. A. R ,
Toronto, Ont

MIXERS. SAND
Mot Mfg. Oa, Ckkiago. OL

MORTISING MACHINES
Oanada MaclldnerT Oohil. Oalt. Ont
Itallook-Walker Maohy. Oa, Toronto. Ont.
Otay Ban Beanng Oa, Ltd.. Taiaata.

MOTORS, ELECTRIC
Oan. FeiitmAXs-Moise Oa.
Oailooe-Waiker MacHy. Oa. Tonnto. Oat.
Lanuaanire Uyjamo A Motor Oa. l^d..

Tonwti*.
Lincoln Electric Co. of Canada, Ltd..
Toronto, Ont.

MaeOonrm A Oa. Montnal. Qua
Noilbaa Dao, Oa, Ltd., Montnal, Qua.
Petrie, Ltd., H. W., Toronta
Sturtevsjrt Co., B. F., Gait, Ont
U. S. Ordnance, Toronto, Ont
Vodta Mfg. Oa, WeUand, Ont.
WllliaxM Mach'7 Oa. A. 'R., Toronto.

MOTOR SPRINGS
lbs Dunbar Bnrlhan Oa. Briatol. Oonn.

MOTORCYCLE FRAME AND FORK
lbs Dunbar BraUiaa Oa. Biiatol. Oonn.

MOTORS. PNEUMATIC
Can. Ingersoll-Rand Co., Ltd., Sherbrookt,

Que.
Oeyeland PnanmaUc Tool Oa. Toiaato.

MOULDS, RUBBER
Can. Ingersoll-ltand Co.. Lt^l., Sherbrooke,

Que.

MULTIPLE INDEX CENTRES
Garnn Machine Oo. Kew York.
r,r«fon A Knight Mfg. Oa, Worcester. -M.

MULTI-DRILLING. MULTI-BORING.
MULTI-TAPPING MACHINERY.

Nat Automatic Tool Oa. Bj<duiHnd. lad.

MUNICIPALITIES
Oity of St. John. Quebec

NAIL SETS
Uomw Soiew A Nut Co.. J., IngeraoU. Oat

NAME PLATES. BRONZE. ETCHED
AND STAMPED

Matthews A Oa, Jas. H., Pittaburgh. Pv
Tuniai Bcaas Works. Sycamiore. lit.

NICHROME CASTINGS
Can. IMTer-Hairis Oa, Ltd., Waikerrilla.

NICKEL
POot Steal A Tool Oa, Montreal, One.

NICKEL STEEL

NICKEL SILVER—SHEETS. ROLLS,
PLATES and RODS

Brown's Copper and Brass Rolling Mills,
New Toronto.

NIPPLE THREADING MACHINES
HsU A Sons. Ltd., John H., Braratford
Landis Machine Oa, Waynesboro, Pa.

NITROGEN
Oaitar WeMim Oa, Toronto. Ont
NUTS. STEEL. CASTELLATED AND

COLD PRESSED
'^«it Marhine Aerew ua., Ltd.. Oalt, Ont
Morrow Screw A Not Co.. J., IngersoB. On4
WilUams A Oa. J. H. Brooklyn. N.T.

NUTS, SEMI-FINISH AND
FINISHED

n»lt Machlnre Screw Ox. 0«K. Ont
National-Acme Oa, Olereland. OUa
Wilkinson A Kompan. Hampton.

NUT LOCKS
Viw. W. Rotlll»on Co., Ltd., Montreal.

NUT BURftlNG AND NUT
MACHINES (HOT)

NaMona! Maohy. Oo.. I'lffin. Ohia
NUT FACING AND BOLT SHAVING

MACHINES
OarrlB Maafedne Oa, Naw Yaik.
Natlma] MadMnerr Co.. TUHa. Ohte.
Petite, ILtd., H. W., Toronta
Ttator Tool Oa. WayaeriMm, Pa.

NUT TAPPERS
Bertram A Sens Oa, John. Duadaa. Ont
Oanada MafAiinery Corp., Oalt. Oalk
Oarrin Maehlne Oa, New Yotk.
Han A Son. J. H., Brantfonl, Ont
JlanHns A Oa, A B., Haaveiea,
Ta»fln UaAlne Oa. WajueAoto. Pa.
KaMoi^ Machlnary Oa. TlfOn. Ohta
I'etrie, Ltd.. H. W., Toronto

OILERS
All-Way Oiler Mfg. Co., Toronto, Oat

OIL SEPARATORS
Can. Falitanka-Morae Oa, McatnaL

OIL STONES
.tikei^Mad Hardware Oa, Tnrronto, Ont
Oaiijoi und«a Oa, Niagara Falla. N.Y.
Norton Co.. Worcester, Maaa.
'fioe T,*>wlfl A Ron. Toronto. Ont

OIL STONE GRINDERS
OMTor MachT. Oa. Oraad RiWiMs. Ml«h

OIL STORAGE SYSTEMS
Bowser Co., Ltd.. .S. F.. Tortmto. Ont
8t Lawrence Welding Co . Ltd.. Montreal.

OPFNING DIB HEADS
fhaeaOeld Tap A Die Oorp, OriMllrid

WeJls Bros, of Caiiada. 0*Jt. Ont
OPTICAL STIPPLIES

. Ooi»«'W*it~' Ot*Ic«« Oo.. Toronto. Oat
ORE HANDLING EQinPMENT

Brown Hoisting Machinery Co., Clere-

land. Ohio
Canadian Link-Belt Co., Ltd., Toronto,

Ont
Canadian Mead-Morrison Co,, Limited,

Montreal, Que.
OSCILLATTNG VALVE GRINDERS

(PNEUMATICl
(Tereland Pusi—

<

is Ted Oa at Oanada.
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OVENS FOR BAKING. BLUINU,
DRYING. ENAMELING. JAPAN-

NING AND LACQUERING
Biantfonl Own A Back Oa, fluntliiil

OVEN TRUCKS, STEEL
Brantfocd Oran A Back Oa, BianlfciA
MacKinnon Steel Oa, ahachsate, Qaa
OVENS FOR DRYING. TEMPKS
AND OXYGEN, ELECTROLYTIC

CELLS UNDER TRUCKS
Walding A am»Haes Oa, Y atnal. Qaa.
Hranuord Oren A Ba<^ Oa, BjaoMoitf.
OXY-ACETYLRNE WELDING AND

CUTTING AND OUTFITS
Ckftar Wektlng Oa, Tim Mia. Ont,
L'Air Liqulde Society, Toronto, Oat
Preato'Lita Oa, Inc. Toaonta. Cat
Dans-BoumonTille Ca- Toronto. Onl

OXYGEN
Carter Welding Co., Ltd., Toronto, Ont
Dominion Oxygen Co., Ltd,. Toronto,
Ont

Nat Electro Products Ltd.. Toronto. OnL
L'Air Liquids Society, Toronto, Ont
OXYGEN PLANTS (ELECTRO-

LYTIC)
Daris-BoumonTille Co., Toronto, Oat

PACKINGS. ASBESTOS
CBereland Wire Spring Oa. OlerahniL

PACKING, ROD AND SHEET
Dtmlop Tire A Rubber Ckuds Ob.. Ltd.
Toronta

(Joodyear Tire A Babber Ca, Ou.. Ltd..
Toronto

OutU Percha & Rubber, Ltd., Toronto,
lutamatlonal Mach. Spls., Ltd.. Montnal
Petrie, Ltd., H. W,, IVwxmto.
Qnater City Babber Ca. PhUsdeliiliia. Pa

PANS. WBH' AND DRY
P^ost MCg. Oa, Cbleaao. OL
PAPER MILL CONVEYORS AND

DRIVES
Bokaaa. lAL. Utataiih, fliiiillaial
Can. Ingersoll-Rand Ck>., Ltd., Sherbrooke,

Que.^ Uak-BaM Oa. Tanato. Ont
Outta Percha & Rubber, Ltd., Toronta
MaaKtnnm atari Oa. Hiailai«*ii Qaa.

PARTITIONS. WIRE
Sea ChiardB

PAPER MILL MACHINERY
Can. IngersoU-Rand Co., Ltd., Shert)rooke,

Que.
aairioek-Waaar Maattearr 0^, T>niiii>i
Hamilton Co., Ltd., Wm., I'ete.-bjroug.'i,
Ont.

ManKtanon Sted Oa, Sherlmnka. Qaa
PATTERN SHOP EQUIPMENT

Oanada MaehhaaiT Ooan., OaiL OML
awAaalr-Walkv MailikMiij Co.. Itanta
OHnr Maohy. Oa, Onnd Ba(*li. Mteh.
Petrie, Ltd., H. W., Toronto.
PATTERN MAKERS' LATRBi

PATENT SOLICITORS

BlAnt A Maybaa. ToRaato.
FECK CAKRIERa FOR POWER

PLANTS
Oan. liBk-BeM Oa. Toronta. Oat

PE3*STOCKS
mnaa HamOton Oa. PatadioRt. Oak
PERFORATED METALS AND
ORNAMENTAL IRON GOODS

eknada Win A Iran Oooda Oa. HaarfHao
PHOSPHOR TIN. COPPER AND

BRONZE
British Smelting & ReAning Oa, Ltd..
Montreal, Que.

PHOTOSTATS
Oaaaaaeaaial Oaoum Oa. Proridaaaa. R.L

PIG IRON
Maa A Oa, M. A, Obmland, O.
atari 0& al Canada. Ltd.. Han««on, Oat.

PINS. TAPER
•araw A Hot Oa., J., laganea. Oat
PINS, BELT-LACING
BaM Laar Ok. Oiaad Ba«t^

PIPE. BLACK & GALVANIZED
C!iane, (Ltd., Montreal, Que.
PIPE FITTINGS, MALLEABLE

AND CAST IKON
(BtenuktAonal Mafleable Iron Oa, Qae^iA,
PIPE CUTTING AND THREADING

MACHINES
Birber Mchy- Co., Ltd., Toronto, Ont
Om. FafatankaMoras Oo^ltatoaaL

aai*a<*A7a]ker Uachlnary Oa.
Oaa iM MaAka Oa, Naw York.
draenrfleld Tap A Die Corp.,
HMI A Bona, John E., BranlfonL
TanSne A Oa, A. B., HeaDaler, (tat
Landis Mscbkie Oa, Waynsabaro, Fa.
MoDongxIl Oa, R., Oalt
Petrie, Ltd., H. W., Toronto.
Wens Broa Oa of Canada. GaH. Oat.
VilltanM Tool Oa. Brie, Pa.
^Villiftmw MachT. Oa, A. R.. ^iron»a.

PIPE, JOINT COMPOUNDS
Crane. Ltd., Montreal. Que.

PIPE RrVETTEU STEEL
Toronto Iron Works. Ltd., Toronta
trOHaia HamOtoB Oa. Peteotera, Oak

PIERCING
Oltrer Merfiy. 0>.. Orand Rapids. MIA.

PIPE CUTTERS. ROLLING
liirtiB A Oirtis Oa, Bridgeport, Oonav
OreandeM Tap A Die Corp.. OrsenAeM,
'lall A SoM, Titd., John H., BmntAad.
Wdb Brw. Go. of Oanatta. Oalt. Oat
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KEMPSMIThf

KempsmitH No. 4 Plain Maxirriller

A veritable maxirmim in mUlin^ machines embracing all Kempsmith patented features, permittinf; a maximum in pro-
duction and efficiencjr. Write for particulars of this machine.

THE KEMPSMITH MANUFACTURING CO.
MILWAUKEE, WIS., U.S.A.

FOREIGN REPRESE3SITATIVEK :—The Geo. F. Foss Machinery & Supply Co.. Limited, 805 St. James St.. Montreal. Canada. Barsndiarsn
& Co., 3 Alameda. San Sebastian. Spain. Bevan & Edv.ard. Pty.. Ltd., 117-29 King St.. Melbourne. Australia. Edgar Bloxham, 12 Rue do
D«lta. Paris, France. D. Drury & Co., 1-2 Central House, Main St.. Johannesburg. South Africa. Nielsen & Winther. Blegdamsveg. SO
Copenhagen. Denmark. Parke & Lacey Co.. Ltd.. 60 Clarence St.. Sydney. N.S.W.. Australia. Selson Engr. Co.. 19 Via Botero, Turin.

Italy, and 85 Queen Victoria St.. London. E.C. England. SplieUiof. Beeuvkes & Co.. Leuvehaven. W. Z.. 1S9. Rotterdam. Holland. Ameri-

can Trading Co.. Tokio, Japan. Alfred Herbert. Ltd., 3r> Rue de Laekin. Binlssels. Belgium. General Supply Co.. 3.S Toronto St.. Toronto. Can.

// interested tear out thie page and place with letters to be anstvered.
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PIPB TOOLS AND DIKS
9mmtnti Vip * Die Ooid.. OiMBAdd.
WMia Bra. at Canada, OuH, One
nPK CUTTERS A>tD i{£AM£BS

tMlillwiri Tap tS: Dk' Corp.. (ireoKlald.
Waila Bra. of Canada. O&K. OnL
nPZ STOCKS AND THREADEBS

Aald Tap dc Uie Corp.. Uroetuleld.
Bma. of Oanada. OaK< Oat.
PIPE TAPS AND VISES

•nanflald Tap & Uie Corp., Urso^ald.
Bfoa. o< Oanada. OaK. Cot.

PIPE WRENCHES
fleld l^p * I'l. L..rp., dntfoAmta.

Walla Btoa. o( Canada. OaM, O^
PISTON AND PISTON EINC

MACHINES
WiWlinl Aone Co.. VVindaor, VL

PLANER BOLTS
AtUneA Co.. E. C, Uamilloo, Ont

' Sera* * Nnt Oe., J., lasanoB. Om
PLANER JACKS
Bra. Tod Co., Cbioaoa.

PLANERS. STANDARD AMD
ROTARY

""*''~ Co., Rochester, N.X.
Buter Mdu. Co., Ltd., Toranto, Ont.a A 0COS Oo., John, Dundaa.

MaohT. Co., Qtand lUplda, Mich.
^ MTtitnnr Coip^, Gait, OoL
fWAaote-Mone Co., McntreaL
MchT- A S'plr Co., O. K, Moocnial

iMT ft ScB. Robt., Montraai.
Qarioek-Walker MacMnery Ca, Tomoto.
qaa ilu Mad>jn« On.. Nev fork.
Mirtiai HlK. Oo., Muak<eon Heigbta, Utdi
<a»ea-B«n«iit.-Pond Co., New York.
Petri*. Ltd., H. W., Toroota
Staadan) BantpiBcnt * Tod Wta.. Moo
tnai.

Wh>tooiirt>-BlaJBdeU Macb. Tool Oa, Ww
PLANING A1,D SHAPING

MACHINERY
Bai1>er McJij. Co.. Ltd., Torooto, Ont
f>Mila MaalilnerT Corp., Qalt, Ont.
OMl VaMMnte-Uarae Oo., Montreal,
taa Mokj. A S'plj Co., O. F., Montreal
•utoek-WaJker Ma<^ioerT Oa, Torontpo
nilifcl MaebtaM Co., N«w York,
m.aa II»«i>tii<rPond Co., New York.
OMo MadL Tool Co., Keriton, Otalo.

PejTto, Ltd,. William, Toronts.WUUH Mc<i; Co. Ltd., A. R.. Montreal
rUANER-SHAPER, COMBINED

OPEN SIDE
IfatWi^rt^ OoL, BoatOB.
Prtrie, Ltd., H. W., Toronto.

POWER HAMMERS
BakAnui ti Oo., St. Mura, OUa
PLANING MILL EXHAUSTERS

Oh. BJewer A fmv' Oa, Kitchener, Oot
MaaOorem A Oa, Montreal, Que.
NOw-Bnnent-Pond Oa, New Tort.
Bttnterant Co., B. F., Gait, Ont
PLATES. aM., SHEARED AND

CHEQUERED
P»*ui»i», Ltd., Toranto, Ont
PLATING, PLANTS A SUPPLIBB

Can. Hanson Van Winkle Oa, Ltd.,

Toronto, Ont.
PLIERS

Haidware Oa, Toronto.

, „_Jl«8 A Spenoer. Ltd., WaBauL
1 Lcwla ft Son, Toronto, OnL

PNEUMATIC TOOLS
Ii«eiaoU-Rand Oo., Montreal, Qua.

«d P"irM.tio Tool Oa, Oan., Torenrto.

ttmVt Pnennaititc Maohj. Oa, 9L Lo<^
flB*)*JWtfkeT Maohy. Oa, Tntnto.

fli*- ,mrfM«t Pnanmatie Toot Oa. Ohlrawa

POWER CRANES. HAND
WaaXteDOn Steel Oa, Sbeitanofce. Qua.

POLISHING MACHINES
mill ft Saaqia Mix. Oa . PrarMenoe, B. L
fod^BiMi Ma<liiiie Co.. HamiMon, Oat.

Petite. Ltd., H. W., Toronto.

POLISHING PLATES
ananfleid Tap ft Die Corp.. Oi

—

P*tri«, Ltd., H. W.. ToTOBto.

Wifc Bna. ol Oanada. Qalt. Out
POLISHING PAPER

H. H. BMtai ft Son Oa, PWlad^Ua.
POTB AND KETTLES. CAST STEBL
Baa Stael ft Mstala. WeBand, Out.

POWER HOUSE CONVBTOKS
OML Link-Belt Oa, TotooIo, 0«U^^
Itaik OMw ft Holat Oa, Ltd.. HaAaK
MlMBm Patta, Out
^PORTABLE MACHINERY

^riUm ft Oa, B. O.. OUaaao, IB^^
POWER TRANSMISSION MCHV

<w,*,<l..i Link-Belt Co., Ltd., Toronto,

Hamilton Co., Ltd., Wm., Petertwtough,

PeMe, Ltd., H. W., Torontn.

PRESSED STEEL PARTS
OiaT Ban Bairiiut Co., lAA.. TorcB*a

PBE88ER8, ARBOR
Altm Praia Oa, Kalanarao, Midi.

MatalieoDd Mfit. Oo.. Detroit. MV*.
Petrie Lid.. H. VI., TwMllta
PKBS8E8, BROACHING. POBGING

AND FLANGING
A^m Pt«b Co., Kalaiwuioo. Mloh.

Bartier Mchy. Oo., Ltd.. Toronto Ont^ Oo., B. W.. Brooktm, N.Y.

Oam. 8t«l Prodncta Co . Ltd., Brantfotd

KS*m>d Uft Oa. D^^rtt Ml*

ayjIMo Maehtae A Tod Oa. Tolada

tdl Ca, D. H.. Buffalo, If.Y.

wnuaiai UdiT Oa. Ltd., A. B., Uootnal

n£B^. CAM. TOGGLE. EYELET
-^^^lladdaa Oa, BM^yc^ C

—

Ob., B. W., BiuaHju WT.
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IVdado Madilna ft Tod Oa. Tdada
M<a Oa, D. H., Buffalo, H.X.

PRESSES, FILTER
Panto, Ltd., WilUam tl., Torooto.
«aalla7-a«n«ml Oa. Inc., Ba; 01t7, Mioa.

PRESSES. PNEUMATIC
Barlier ilchy. Co., Ltd., Toronto, Onu
Dom, Steel ProducU Ca, Ltd., BranUord.
Muatwuod Mtg. Oa, Detroit, iliOi.

Cdedo Machine ft Tod Oa. Tolada

PRESSES, DROP AND FUUlilNU
Bartjer Mchj. Co., Ltd., Toronto, Out
OUM Oo., IC W.. BrooklTn. N.X.
ttiown, Boaci Oo. Ltd., Haini>r«iii

Oaa. raMaiAr'Moma Oa, MontnaL
.'<Uta-Beinenl-PODd Uo., Mew Yort.
Pante. Ltd., WiUlam R., Toiavto.
Petri*, Ltd., H. W., Toranto.
«dl Oa. U. U., Buffaio. N.Y.
IMado Mad>kM ft Tod Oo, Tolvta

PRESSES, HYDRAULIC
Berber Mchy. Co., Ltd., Toronto, Onu
BaBBam ft Sone Oa, Jdm, Dunda*.
Can. Ingeraoll-Rand Co., Ltd., Sherbrooke,
L>om. Sletil Product-* Co., Ltd., BrantJora.

Uatalwood Mif. Oa, DetraU. Midi.
.\ile*-Beinaiit4*ond Oa, New York.

Penta, Ltd., William R., Toronta
fetrte, Ltd., H. W., Toronto.
tWedo Machine A Tod Oa, Toledo.
Moll On., Inc., D. E., Bnffala N.Y.
^lUmxat Madur. Co., A. R., Toronto,

PRESSES, HYDKO-PNEUMATIC
DaMam PiodiuHloa Oa, Detratt, Ut*.

PRESSES, iSALING
Pecite, Ltd., WilUam R., Toronta

PRESSES, POWEIR
Saiid Maddna Ca, Brid«eix>n, Oooil
Barber Mohy. Co., Ltd., Toronto, OnL
tuau Co., E. W.. Brooklyn. N. X.

Blown. Bosaa Oa, Ltd., Hamilton, OnL
u«iaaa Machinery Corp., Unit, Oot.

Oan. Fairbanka.^MoI8e Co., Montreal.
atarlock-Walker Machinery Ca. Toroota
Perrin, Ltd., William R.. Toronto.

("etrte, Ltd., H. W., Toronta
lloU Oo., D. H., Buffalo, N.Y.
rotedo Madiine A Tod Oa, Tdeda
WUUama Maehy. Oo . A. R., Toronta

PRESSED SPRING FOOT
riliaa Co., E. W., Brooklyn, N.Y.
Blown, Boega A Co., Hamilton, OnL
t^AeAo Machine & Tod Co., Tdeda
iVtrte, Ltd., H. W., Torontn.
Jtwaimt Mcny Oa, Ltd., A. R, Hootnal

PRESSES, SCREW
BaiDM ft Oa. W. F. ft Jna, Rookford, a
BliK Oa, K. W., Brooklyn, N.Y.
Manhattan Machine A Tod Oa, Orand
Rapdde, Msah.

ferrln. Ltd,, William R.. Toreaita
c'etrte, Ltd., H. W.. Toronto.

PRESSES, TIRE
Can. IngeraoU-Rand Co.. Ltd., Sherbrooke,

PRESSES. TRIMMING
BUaa Oa, B. W., Brooklyn, N.Y.
Oanada MaditeecT Corp., Oalt. Ont.
i'etrjc, Ltd^ H. W., Toronta
ataB Oa. D. H.. Buffaio, M.T.

PROJECTORS, FLOOD LIGHTING
Lyinan T\rt>e A Supply Co., Montreal, Que

PROPELLERS
CaaaadT ft Sons. Wm., Owen Sooad.

PROTECTIVE COATINGS
a. H. Bobefltson, Ltd., Sajnia, Ont

PSYCROMETERS, SLING
Vaflar laatnnent Oa, Roduater, N.Y.

PULLEYS
HaoBM Btad Onp., Saidt Sta. Marrta, Ont
^m.,ri~t« Pdlegr Oa, Pfalladel{)hla.

Belid Maddne Oa, BiUaepcrt, Oonn.
Bemud Indaatital Oa, FortterTille, Qoe.
Brown ft Bharpe Mf(. Oa, PranrUanae.
0«L Faiitanlo»<Moiae Oa, Monrtraal.

Can. Ingersoll-Rand Co., Ltd., Sherbrooke,
Diamond State Fibre Co., Brid«eport,

Pa.
FVnd-aaitth MaeMn* Oa, Haadltni. Ont.
Hamilton Co., Ltd., Wm., Peterborough,

Kennedy ft Sona, I4d., W., Owtn Soaad.
PoiMlT* CIntdi A PnUey Warks Ltd.,

Toronta
Petrt*, Ltd.. H. W., Toronta

PULLETS, STEEL SASH, 8TBBL
BELT

uoaiiaan Pnlky Oa. Phfladalpfcta, Pa.

PULLEYS, FRICTION, CLUTCH
imerioan Pulley Oa. PhOadaliAi*. Pa.
Kanrd .Machine Oo., Bridiepprt, Oona.
Beniard Indnatrial Co.. A., PortianiBa, Q.
Oul lilBk-Belt Oa, Toranto, OnL
OailTla Jolmion Mdi. Oa, Maacheatar, Ot
Hamilton Co., Ltd., Wm., Peterborough,
Ont

fonea ft Olaaaoo, Montreal,
Po^tire OIntdi A Pnllr» Worits, Toronto.

Peti«e, Ltd., H. W., Voronto.

PULP MILL MACHINERY
Can. Ingeisoll-Band Co.. Ltd.. Sherbrooke.

Hamilton Co., Ltd., Wm.. Peterbo.-ousjh,

Ont
Malirtiana 8t«l Oa. Sherbrooke. Qne.

PUMPS. AIR LIFT
Can. Ingersoll-Rand Co., Ltd., Sherbrooke,

PUMPS, BOILER FEED
Can. IngersoU-Rand Co., Ltd., Sherbrooke.

PUMPS. CENTRIFUGAL
Bowaer Co.. Ltd., S. P., Toronto. Ont
Brawn ft Sharpe \Us. Oa, Prorldeooe. R.L
Oao. mown A Foria Oa. Ettdbener, OnL
Oan. In«et»rtB-Rard Oo., Montreal, doe.

~lana., Ltd..

Hamilton Ca, Ltd., Wm., Peterborough,
Ont

I'riLLt ft Whitney ('o., Dundaa, Oat
PsM*, Ltd., a. W., Toronto,
vVilliama Mdiy Co., A. K., Toronto, One

PUMPS, FUEL OIL
Howwtr Oa, Ltd., ^i. t\, Toronto, OnL
BtDWB ft ShaipeMlg. Oa, ProTtdenoa, K.L
Uarlios Hraa., Ltd.. Montnal, Qat.
Trabam Puai(> Oa, Roekfoid, m.

PUMPS, GEIARED
Daiiinc Broa., Ltd., Mcnlreal, Qua.
Qlobe Engineering Co., Hamilton, Ont

PUMPS, HIGH PRESSURE
P«nte, Ltd., WilUam R., Toronto.

PUMPS, HYDRAULIC
Can. Ingeraoll-Rand Co., l^td., Sherbrooke,
t^lArke dc Co., J^'urniffi, Aiontreal, Que.
Uarlook-Walker Machmery Co., Toronto.
Darling Bros., Ltd., Montreal . Qua.
Eaea Hted A Motala, Welland, Old.
Metalwood Mfg. Co., l>etr(,it, Midi.
Perrin, Ltd., William R., Toronta
Petri*, Ltd., H. W., Toronto,
Williams Mchy Co., A. R., Toronto, Ont

PUMPS, LUBRICATING, OIL
STORAGE

Bowaor Co.. Ltd., S. F. . Toronto Ont.
PUMPS, RETURN AIR

Can. Ingersoll-Rand Co. Ltd., Sherbrooke,

PUMPS. SPECIAL
Bm. St«el ft MotaJs, WeUand, One

PUMPS. RUBBER CEMENT
Bowser Co., Ltd., 3. F., Tononlo, OoL
PUMPS. KEROSENE. OIL, SELF-

MEASURING
BowBer Co., Ltd., S. F., Toronto, OnL
PUMPS, LUBRICA.NT. OIL, WATER
l>erliiig Broa., Ltd., MonrtreaJ, Que.
Traham Ptuap Oo., Roekford, IlL

PUMPS — ROTARY
General Comtoustion Co,, Ltd., Montreal,
Que.

PUMP LEATHERS
Oraton ft ECnigtait Mfg. Oa, Woreealar.

PUNCHES AND DIES
Atkina ft Oa, Ltd,, Wm.. Sheffidd, Bng.
E. W. Bliee Oo, Brooklyn, N.Y.
Brown, Bcgga Co.. Ltd., Hamilton, Can.
Oan. Blower A Forge Co., Kitchener, Ont.
Oranent MadL Oa, Ltd., Montreal, P.Q.
Oan. Fafcrbanlos-MoTBe Co. . Montreal.
ElUott A Whitehall Machine and Tod
Oa, Gait, OnL

<1«.i>iner & !-kra. R<^en .Montreal.
A. B. Jaidlne A Oa, Heepeler, OnL
Maraiiall, Son A Blunney. Toronta
PBot Steel * Tod Co., Montreal, Que.
Pratt A Whitney Oo.. Dimdas, Ont
Petrle, Ltd., H. W., Torraito.
<W1 Oa, D, H.. Buffalo, N.Y.
Toledo Machine A Tod Co.. Toledo, O.
Williams Mdiy Co.. A. R.. Toronto. OdL

PUNCHES. POWFB
John Bertiam A Sona Oa, Ehmdaa, OoL
>•:. W. BllM Co., Brooklyn. N.Y.
Brown, BontB Oa, Ltd. Hamilton. Ont
Oanada Madikiery Oorp., Gait, OnL
Uom, dteel Products Co., LUX. Brantford.
Oarlook-Walker Madiinery Oa, Toronta
.<. B. Jardine A Oa, Hoipeler, OnL
Ix>n« & Alil»tatit«r, Hamilton, Otaia
Nil«t-Banent-Pond Oo. . New York.
Petrle, Ltd., H, W,, Tororjta
D, H. Stoll Oa. Buffalo, N.Y.
Williams .Mchy Co.. A. R.. Toronto, Ont
PUNCHING MACHINES, HORI-

ZONTAL
Bertranu. Ltd.. Edinlnufth. Sootland.
Bertrams A Sona, John, Dundaa, Ont
Oanada Machinery Corp.. Gait. Ont.
r,. W. Bliss Oo., Brooklyn, N.Y.
Brown, Dogs* Oo. Ltd.. HamUton, OnL
Oarlock-Walker .Mach'y. Oa, Toronta
NfleE-Bemeot-Pond Oo. . New York.
I'etrie, Ltd., H. W., Toronto.
Williams Mchy Co.. A. R.. Tt>rooto. Ont

PYROMETERS
Rrifftol Oo. . Wtttertjury, Oonn.
Sbora Inatrufaent A Mfg. Oa. New York
Taylor Inatnoacot Oa, Roobeater, N.Y.

QUARTERING MACHINES
Bertram A Sona. .Tohn, Dundaa. OttL
Canadian Mead-Morrison Co., Limited,

Montreal, Que.
Nilea-Bement-Pond Co.. New York.

QUARRY HOISTS
Canadian Mead-Morrison Co., Limited,

Montreal, Que.
RAIL BENDERS

Algonn Sted Corp., SanK Ste. Mail*, v..

PUNCHES. HAND
NBea-Bement-Pond Oo.. New York.

RAILROAD TOOLS
Can, PaM»anka-Morae Co., Montreal
Gaflo«k-Walker Madiinery Co., Toronto
NOea-BemcDt-Pond Ca. New York.
Petrle Ltd.. H. W., Toronto.
Williams Mchy Co.. A. R., Toronto, Ont

RASPS
Atkinl A Oo„ Ltd.. Wta.. Sheffield. Bn<
MftTHhaJl. fl<m A B'mfieT. Toronto.

RAWHIDE PINIONS (See Gaan)
REAMERS

BiJtterflold ft Co.. Inc. It/K^k Inland. Que,

REAMERS, ADJUSTABLE
Oan. Fairtjankw-Morae Oa, Montreal,
dereland Tw1«t DriH Oo. CJereland.
ElUott A Whitehall Machine and Tod
Ca, Oalt, Oat

OnnAeld Tap ft Die Ootp., Oreenfldd,
In^andl Macliy. Oo., liwaiaoll, OaL
Uooa Twlat Uilll ft MadL Oa, New
Badtoid. Maaa.

>IcCro6kj- Tool Corp., MeadviUe, Pa.,
U. S. A.

FtaMa, Lid., Wkmlpec, Man.
Pntt ft Whjtoev Oa, Dundaa, Oa*.
The KaUy B«aiaer Oa, Olaralaad, O.
J. A M. Taylor, JU aiair Bldg., Toagaaa
Walla Broa. of Oan., Uelt, Ont

REAMERS, BRIDGE, EXPANDING
AND HIGH SPEED

AtUsa A Oa, Ltd., Wm., atwrt^M. ^w.
Aikenhead Hardware Oa, Torcaito.
gmterBflrt A Co., Bock Island, Qua.
Cam. FairtMnk»Morae Oo., Miawtiad
Clereland Twiat Drill Ca, daraland.
Elliott A Whitehall Machine and Tod
Co., Oalt, OnL

Giahoit Machine Oa, Madiaon. Wia.
Lyman Tube & Supply Co., .Montreal, Que
Mttjaimll, oon ft liunney, Toronto.
iioaaw Screw ft Not Oa, J., InseraoO, Om
Mcrae Twiat Drill A Mdt Oa, Maa

Kedford. Maes.
McCrosky Tool Corp., Meadyille, Pa.,

U. S. A.
Saaand Oabome, Ltd., Montreal, P.Q.
Pik» Steel ft Tod Oa, Montraai, Qua.
Pratt A Whitney Oa, Dundaa. OnL
Wilt Twist Drill Ca. Walkeryille, OnL

REAMERS, STEEL TAPER AND
SELF-FEEDING

Hutterfleld A Oo., Rodi Idand, Que.
Can. Falrbanka-Mora* Oa, Montreal,
CleTeland Twiat Drill Co.. CteraLaad.
A. B. Jardine A Co., Hc^pelar, OnL
Mane Twist Drill A Madi. Oa, New
Bedford, Utm.

Pratt A Whitney Oa, Dundaa, ObL
WUt Twist Drill Co., Walkerrille, Ont

REAMERS, CHUCKING
AtkJus ft Oa, Ltd.. Wm., gh«ffield. tt«.
Huwetfleld A Co.. Inc.. Rook Island, Qua.
nilott A Whitehall Machine and Tool
Co., Gait, Ont

Ureenfleid Tap A Die Corp., Qimajfleld-
ln«erBdl Machy. Co., Inceradl, Ont
^larahall. Son A Bunney, Toroota
J. Morrow Soraw ft Nat Oa. l-a™^' OnL
iNtiUx Bros, of Canada, OaM, Out
WUt Twist DrUl Oo„ Walkerrille. OnL

REAMERS, HAND
Butterfleld A Oa. Inc. IU<ck latannl. Que
BUiott ft WUtdvU, Oalt, OnL
Oiwnfleld Tap A Dia Corp., Orae^iU.
J. Morrow Soraw A Nut Oa, InsmoO, OnL
WeBa Brae, of Oan., O^t, OoL
Wilt Twist Drill Co., Walkerrille. Ont

REAMERS. PIN
Butterflald & Oo.. Inc.. Bock Island, Que.
Sreenfleld Tap ft Die Corp., OrsauaaU.
Morrow Screw A Nut Oa, John, InsetadL
VTella Broa. of Cbn., Oalt. Ont
WUt Twist DrUl Co.. Walkerrille. OnL

REAMER FLUTING MACHINES
Oarffa MaAlaa Oa, New York..

REAMING MACHINES, PNEUMATIC
Qlereland Paeimatki Oa o< Okn., Tanmlc
Oailock-WalkBr Madiinny Oa, TauMa.

RECORDING INTRUMENTS
ariatd Co., Waitai<>aiT, Oonn.
OMtdt Madilne Oa, Madl«m, Wta.
Vaykr Inatmioent Oo., Bodiaatar. N.Y.

KEELS, WIRE AND TEXTILE MFG
taaarlnan PdUy Oa, Phitladdiilua, Pa.

REGULATORS, AUTOMATIC
OMltilc Steele A Metals. Ltd., Wallan*

REGULATORS, PRESSURE,
TBaiPERATURE

Oan. VaMianks-ManM Co., Montnal.
Taylor Inatroment Ca, Bodieater, N.Y.

BEPAIR WORK— SAWS
AtkJne A Ca, E. C Hamilton. Ont

BEPAIR WORK. ALL KINDe
D«a 8t*d ft Metale, WeHand, OnL

RIVETB,
*Milwl>aad Haidwai* Oa, Toronto, OnL
Panncnrter A BtUlodi Oa, Ganaooqua.
Bloa, Lewis A Son, Toronto,
•ted Oa al Canada.' Ltd.. TTamttnn

BIVBTEHS, PNEUMATIC, HYDRAU-
LIC, HAMMER, COMPRESSION

Om, Faiiteaka-Mone Oa, MuntreaL
GMl kaeraoH-Band Oo., McntreaL
Oftarcteod Pneumadc Tod Oo. of Oan-
a^ Topouta

Sailock-Walker Madiln«ry Co., Toronto.
Independent Pneunuutic Tod Co., CSiioaita

MQw-Bement^Pond Oa. New York.

RIVETING MACHINES, ELASTIC.
ROTARY BLOW

Oiast Mfg. A Machine Oa, Bridffspoa^
Bigh-Speed Hammer Oo.. Rochester.
Petrle, Ltd., H. W„ lyircnta

f. B. Shuater Oa, New Bareu. Oonn.

ROAD BUILDING EQUIPMENT
Oan. Ingersoll-IUnd Oa, Ltd.. Sharbrooke.

ROAD-MAKING MACHINERY
O. r. Poaa Mdiy ft SpU. O*., McntreaL

RODS, ROPE AND SPRING
•«r» Steel A Wire Oo.. Adrian. MidL

RODS, PURE NICKEU MONEL
METAL, NICHROME

OM. DriTer-Harrta Oa. Ltd.. WalksrrlBa.
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Twist Drills

Taps, Dies, Reamers
Gear and

Milling Cutters

\
%

Less Grindingl Means
Reduced Expense

Did you ever stop and con-
sider the amount of time
expended in regrinding
tools; time which you pay
for? Little need to re-

mind anyone of the high
price of that time. The
point is

—

Have you tools

that reduce it to a mini-
mum?

Try BUTTERFIELD.

Butterfield'& Co.
DIVISION

UNION TWIST DRILL CO.

Rock Island, Que., Canada

Toron to Office :

220 King Street West
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ROLLER CHAim
OMt. Ldsk-BiM Oo., Tonoto.
JiHiM A Oladsoo, MoDtreal.
l4aMB Mbe A Supply Co.. Moatrul. Qnt
BOUA BENDING. STRAIGHTENING

SAWS, CIRCULAR METAL
AtkiBS & Co., E. C. Hamilton, Out.
Wb. AttkM * Go.. libl. Sbcfltald, I
M—^**< am A Bwmey, Tavaotxk.

Ptaww Ltd., Wtwipec, Man.
ataxnxlB Mti. Oo., I^irtoiibuish, Mam.
1M»r Mff. Ox, Pbdladelphj*,, Pa.

SAWS, HACK CSm Hatk Sam)
SAW GUARDS

Attins & Ca, E. C, Hamilton, unt.

BAWS, METAL, HACK AND BAND
AitkiBs& Ca, E. C, Hamflton, Ont.

SAWS, SILVER STEEL
B. 0. AtkiiM A Oo.. Ine, IndiendipoUa.

SAW SHARPENERS
OreeoAdd Tap A Die Corp.. Oreendleld.
WeEto Bros, of Can., CWt, Ont.

SAWS. SLITTING
J. A. M. Twsfiar. St»h- Mdg.. Toronto.
AtkiM & Co., E. C, Hamilton, Ont.
laiiotlt A Whiteball Machine and Tool
Ca. Oalt, Ont
SAWS— HIGH-SPEED FRICTION
AtWns&Co.. E. C. HainiUon. Ont.

SAWS— PATTERN SHOP
Atkina & Co. . E. C, Hamilton, OnL

SAWS— SWING
Atkins & Co., E. C, Hamilton. Ont.

SCALES
3U1. Eroo Scale Oo.. Montreal. P.Q.

SCALES. MECHANICS'
(Afkfai Knle Oo. of Oan., Windeor.

SCLEROSCOPES
Inetniment A Mf(r. Oo. . New York.
SCREENING MACHINERY
Unk-Bcit Oo.. Toronto.
SCREW EXTRACTORS

Twist DrBl Co.. Gtorciand.

SCREW MACHINES. HAND,
AUTOMATIC

ttarber Mchy. Oo., '^td.. Toronto, Ont.
Brown A Slmrpe Mfg. Oo.. Pju ikhuna.
Oan. Fftlrb&nke-Moise Co., MontpeaL
FVivter Mactiise Oo., BIMaart. Ind.
"Jartock-Walker M«<*y. Oo., Ltd., Toronto
(3«UT]n Machine Co.. New York.
CItemfleM Tap ft I>i« Corp., G^eenilaM.
L. B. Jardtoe ft Oo.. He«>eler.
VMMonfll Aeme Oo. OlfTeland. Olifa.
Petrio, Ltd., H. W.. ItorcBto,
Pmtt ft WWtoey Co., Dnndaa. Ont
W»mer ft SwaMT Oo.. demland. O.
WeBe Brca of Oan.. OaJt. Ont
Tood Turret Maeh. Oo., Biraxfl. Ind.

SCREWS. MACHINE. SET. CAP
AND SPECIAL

ttH Machine fkn«w Oo.. Gailt.

Ffiim Mormw 8orew ft Nnt Co., In«eraell.

Neti<m«l Arrne Oo. Montreal.
Tlioe l,**wi« & Son. T'Tonto.
Steel Oa of Oanada. Ltd., HaJuHton.
WilUneon ft Kompai**. Hamilton.

SCREW COLLARS
ihH Macbine Screw Oo., Ltd.. Oalt. On*.
lohn Morrrrw Screw ft Nnt Oo., Tmreraoll.

SCREW MACHINES. PLAIN
WIRE FEED

6art)er Mohy. Co.. Ltd., Toronto, Ont
Brown ft flbaupe Mtt. Oa, Proirldeoea, R.L

SCREW PLATES
Bnttaiileld ft Co., Rock leland. Qoe.
IhiaKMd 1^ ft Die Oorp.. OreenflaU.
A B. Jardbie ft Oa.. Heepeler.
Unrm Twist DrBl ft Ma<b. Oa.. New

___ Bedford, Maaa.
DLBit STEEL. STRAIGHT. AND *** Lewin ft Son. Toronto.

ft Sona'Oa, Dnndaa.
—. «.,^ Ool, Ijtd., Hamdlton.

On. MaohkHTT Ooiti., CMt. Ont
Dta, Steal Producta Co., Ltd., Srantford,
<Mta*-Waltar MtMrmn Oa, Torata
NBia-Beaumt-Pond Oo., New York.
P«Ma Ltd.. H. W., TonoCOL
Wada MacUna ft Tool Oa. Tolado. O.

ROLLS CRUSHING
Can. Inset^oII-Rand Co.. Ltd., 6hert)rooke.

Que.

ROLLS AND TABLBB
Dominion Foundries ft Sbed lAA., Ham-
t<n, Ont
eau Steal ft Motals, WramO. Ont

BOOFING. . B<A>eFtBon. LUL. Sajnia. Ont
KOPX. GALX, MONEL METAL.
ntONZE, TILLER AND SASH

CORD
OML Drtrar-Harria Oa. Ltd.. TTaltMiMi

ROTART SHEARS
»a Wiil^iaui k Oa. Bt Mvr'a. OMa

KOOF COOLERS
art* atada ft Metala. Ltd.. WaMad
OLLING HACHINSS. SKHKT

iimrAL
MinlMMaai tMactajae ft Tool Oa. Onm
Ba«Mi, MWl
OLUNG HILL HACHINKBT

Bmt. Btaal Praduota Co., Ltd., Brantfmd.
Meat* MMbtoa Oo.. PtttaimA Pa.

BOLL LATH9B
Maatft aiMlitea Oa. Ptttdnn^. P*.

mnJM. BENDING. STRAIGHTKN-

tUabtea ft Tool Oa. OiaBd

KOLLS, CRUSHING
ea^Stek'BiM Oa. Torooto.

KDBBBt HOUUSS AND OOStB
mmam ft wi>im>bIi, <Mt. om

RUBBER MILL DRIVES
Oaajtogersoll-Rand Oo.. Ltd.. Sbeibtaoke.

SfT* T^fi^iSP^ii?* Co. Ltd.. BrantfoM

_ RUBBER MILL MACHINERY•Maaa Ltd.. Edinlbiiigb. SeoUaad.
Can. IngersoH-Rand Co.. Ltd.. Shertirooke.

Qae.
Bo™. Steel Products Co., Ltd., Biaaiford
KUB8ER MOULDS & CORBB

OajL IngersoU-Rand Co.. Ltd., Sherbrooke,
Que.

KUBBiat PRODUCTS, MECHANI
.^_^ CAL
Djiioj^w ft BdUber Ooods Oa. 1*1.

RUBBING BRICKS
AbnalTe Oa, IMlmico. Ont
_ RULES

Wr Oa. r>»iMuMia.

^ J ft Oa. Ltd.,
-

M Oa,

Canada Maciiinery Oorp.. Gait Oni
Oarrin Machine Oa, New Yoik.
Natkaaal-Aone Oa. aieretead. OUa
Nflaa-B«m«»t-P»nd Oo.. New Yet*.

SMOKESTACKSWD^ Ha«n*twi Oa. Petartxm, OnkMacKinnon Stod Oa, 8to^OTota5«»
SNIPS, TINNERS AND SHEET

METAL WORKERS

SHAFTING BLOTTERS

uom. Steel Products Co.. Ltd., Brautford.
Smfcx^-WaOn Maohy. Oa. Ltd.. Toraila
fcnaa ft Olaaaao, Montreal.
NItea'Beimientr'Pond Oa, New York.
Oan, Dravm Steel Co., Hamilton.
Peekoreis, Ltd.. Voroato, Oat
Fettle, Ltd.. H. W., »oronta
.'rati ft Whitney Oo,, Dnndaa.
Blfia. Lewja ft Son, Toronto.
A, B. WiUiaiM Maohj. Co., Tomnrto. »___ ._.._„
WfflkiMon A Kompa». Hamilton. OoA i irS?.^ o^^!?^ Jjg". MPwaahag Wl^
SVdlliama Mohy Co., A, R,. Toronto. Ont *• "*••-* Baraw ft Nat Oa. Tn»afi«iil, Onl.

SHARPENING STONE* - - SOCKETS
Noton Oo, WonrntM-, Maaa.
Rice, Lewla ft Son. Toronta

SHEARING MACHINES. ANGLE
IRON. BAR AND GATE

/eiB BertralB ft Sona Co., Dandaa
Bertrams Ltd.. Edlnibnish, Sootlamd.
Oanada Majchinery Corp., Oalt, Ont
uom, Stwl Prcxiucts Co., Ltd., Brantford.

a«rlook-W«Jter Maohj. Oa, Ltd., Toronto
A «. Jairdlne ft Oo.. Heepeler, Ont
Lobs ft AilstaMer Oo., Ebmfltan, Otaia.

Ntio-Bement-Pood Oa. New York.

MMo Machine ft Tool Oa. Tdeda O.

SHEARS. POWER
Jdm BertnUB ft Bona Co.. Dnndaa.
E. W. Bliss Oo., Brooklyn, N.Y,
Brown, Boos Oo, Ltd., Hamilton,
Oan Blower ft Porse Co, Kitchener.

Canada Machinery Corp., Gait, Ont
Dom. Steel Products Co., Ltd., BnntJord.
Gtarlook-Walker Machy, Oo., Ltd., TOTcnto

Long ft AJls-tatler. HimSltan, Oola
A. B. Jardine A Co., Heepeler, Ont
N«*k»»al Maohy, Oo., Tiffin. Ohla
Nilea-Bememt-PoiKl Co.. New York.

Petrie, Ltd., H. W.. Timmto.
H. D. StoH Oo.. Inc., Buffalo, N.Y.

Toledo Machine ft Tool Oo.. ToJe^ O.

wmtoms, Wlidte ft Oa, MoHoe. HL
Williams Mohy Co., A. R., Toronto, Ont

SHEARS. ROTARY
The Quickwork Ca., St Mary's, Ohio,

SHEARS, PNEUMATIC
Toledo MacMne ft Tod Oo., Toledo, OWa

SHEARS. PLATE CUTTING.
SLITTING

Dom. Steel Products Co.. Ltd.. Brantford.

Quickwork Oa. 9t Mary's, OMn.

SHEARS, SPLITTING .... „.„.. ^„™„„. ,j^
Dom. Steel Products Co.. Ltd.. BrantfoM. ^^^'^.^^ ^^^^--i^^

M<>*«5_?<S« Oa, Erte. Pa.
V,*"™" ,8«»w ft Nat Oa. Inaeraall. Ou

*»»• Lmri* ft San, Toniuta Ort.
SOIL PIPE FITTINGS. CAST IRON
Katie Fomutel. OaM,^

SOLDERING IRONS
Aaanliead Hacdmia Oo., Tonatto OM.grara. Boega ft Oo.. HaaSS^'cSt
grwt-p-Ute Oa. Inc., ToK»to.' oStBlo« Lewis ft Son. T^OT^Soi*.

o^.^ V „ SOLDER
^s^t«iri!'S' * "^""^ o»- "*••
Alka^iead Hardware Oa. Toronto CM.Oujada Metal Cto.. Ltd.." tS^SS o!tBia> Lewus ft Son, Toronto. OntIWlMn Brass ft Metal Oa. w.Za^^

SPELTER
British SmdHng ft Refininc Ca Ltd.
Montreal. Que. ' ^^'
SPEED REDUCING GEARS

Oan. Ltok-Belt Oa. IWnto. CotJones ft Olaesco. MontiW ^^
SPRINGS. MACHINERYB«m« Wallaoe Oa. BitatoJ. Com.'Oan. ated Foundita. Ltd., MoiSSlOerdand Wire Spring Oo.. CJereSaLDumhar Bros. Oo.. Brlatoi. OoS^

Garlook-'WallDer Machlnaif^ OoTToiania
SPECIAL MACHINERY

Baird Mactine Oa.. Bndteport, OsM.B**er Mdiy Co LW.!^^'toroSt
Bertram^ John, ft Sona Oo.. Dante,
Bliss, E. W. Oa, Brooklyn. nT^
Brown, BoBBs ft Co., Hamfttnn. ^ -laih

^Sr«Si»^!!S»5.9^-,.T<»nonto. Ont

^ FOLDINGMBM Bafa O*. a( Oaa., Wtaher.
BULBS, BOXWOOD. FOLDING

I^'kte Biiia Oa a( Om.. Winter.
BULES, BOARD AND LONG

Lufkin Rule Oa of Oaa., Wlmter.
KTOT PBEVENTATIVBB

OaUaiy Oumleal Oa, New York. K,Y,

_ SAW MILL CONVEYOBS
PaMa. Ltd., H. w'^ vHSSi

SAND HII^LS
VMrt tag. Oa, OMaaao. HL

SAND-BLAST kQUIPMENT
SAND BLAST SUPPLIES AMD

ACCESSORIES
OorpomUon. Haaemtown. Md.

BAND BLAST ABRASIVES
rikem Ooipontkn. Hiaaeratown. Md.

SAND MIXING MACHINERY
' Wt. Oa. Gfalei«e, Ql.

1. A M. Taylor, Stair Bldj., IVnntta
Welli Broe. of Oan., G«It
WUUusuD ft Kompass, Hani&M.A,

SCRKWS, SAFETY SET
«Mt Maehlne Screw Co.. Ltd.. Oatt, Ont

SCREW BLOTTERS
Butterflefd ft Oa, Inc., Rock island. Que.
OsoTln Madilne Oa. New Yor^
Walttonal Aonae Oa. deeelend, O.
Prmtt ft WMtney Oa. Dnndaa, On^.

SEPARATORS. M0I9TENER8 AND
OIL FOR COMPRESSED AIR

Paoabom Oornoratitm. Hiwppmtown, Md.
SELF-OPENING DIES

aa Dtat

SEPARATOttS. SAND
PaamUjm Corporation, Haxexetown, Md.

, SET SCREWS. SAFETY
llkenhead Hantware Oa, Toronta
Brteto] Oa. Watertiu iy. Oonn. _
I. Morrow Screw ft Nnt Oa, Inversoal, Out
WfiktecB ft Konrpaas, BJaniQton.

SHANKS, STRAIGHT AND TAPER
AinTABY DRINKING FOUNTAINS laeoln Utt. Ob,, HartArrd, Oorau

'TS^.???*^ Diiiktoc Fonntate Oa, 8HAPERS
BaAer .Mchy. Co., Ltd.. Toronto, Ont
Iclin Bertram ft Sena Oa., Dnndea.
r*an. Falrtmnk^-MoTee Oo., Montreal.
fw--<!-» Mashlnery Oorp., Oalt
Oaa F, FBbb Mchy. ft Sply. Oa, Montnal
Rctot Gardner ft Son, Montreal.
0«rlockJW«lk«r Ma<*'y. Oa, Tosnnta
Handey Mactrins Oo.. Torrburton. Omux
MAwenkee Sbaper '»., HOwankee, Wla,
Petrie, Ltd., H. W., Vercato.
Rae Maoh. Tool Oa, Ramfltoix
gtandaiid BtnlpiBrent ft Vod Wks., Mlon-

Waloott Lattie Co.. Jactoca. Mich.
Williams Mchy Co.. A. R T'>ronto, Ont

aH*PRHa. CEAR
MOasrs Oear ft flhaiper Oa, SprlnafleM, T
Knii* Metal Prodaets, Toronto.

SANDING MACBrNES
da Madhkiary Oorp., OaM.
AW MILL MACHINERY

•-Mant Oa, MontnA
ary Oorp.. Gait
ft Son, Montreal.

He Mtebr Oo.. St Look
Hamilton Oa. Ltd.. Wm., Petert»ronah,
Ont

A, R. WWlhiai Ifadhj. Oo., Toronrta
WOliama Mcfay Oa, A k.. Toronto, Ont

SASH SPRINGS
nw DH*ar BraUian Co., Bristol,

8AWB FOB EVERY USB
Atkins ft Ca, E. C. HasBfiton. Ont

SHEARS. IRRTCTTLAR AND
CIRCLE CUTTING

•Hie Quickwork Co.. St Mary's. OMa
D. H. StoH Oa, Inc., BufTafc). N.Y

SHEARS. SERPENTINE
the Qulckwork Oo.. Bt Mtrr': OMa

SHEARS. SQUARING
Blown. Boa* ft Oa, Hamilton. Oa*.

D. H. StoU Oa. Inc., Buffalo, N.Y.

SHEET METAL WORKING
MACHINERY

D. H. Bton Oa. Inc., Buffalo, N.Y.

SHEET METAL WORKING TOOLS
BtirA Machine Oa. BridBeport, OnnR.
BarVr Mohy. Co., Ltd.. Toronto, Ont
ID. W. BHas Oo.. Brooklyn. N.Y.
Brawn. Bofna ft Oa, HamSton.
Fe*. Btow ft Wflem Co.. 8<intlita»l««. n.

Petrie, Ltd., H. W., Toromta
P. H. Stoil Oa. Inc. Buffalo. N.Y.

SHEETS. CRUCIBLE, CAST
British Smelting ft Reflntog Oa. Ltd.,

Montreal, Qtie.

KayeK-Eniinn ft Oa, Ltd.. Ueotreel

SHEETS, BLACK AUTO AND GAI^
VANIZED

Peckorers. Ltd.. Toronto, Ont
SHEETS. NICKEU RESIST. ALLOT
can. Dilyer-Harris Oo.. Ltd.. Walkerrflle-

SHELVING. STBTEL

Dannte Wire ft Iron Wooto. London.

SHIPYARD MACHINERY. SHOP
FURNITURE

Dennti Wire ft Iron Works, London.

SIDE TOOLS
AaTOStPonr Bros. Tool Oo.. Chloaco.

T H. WtDiams ft Oc. BrooWyn. N.T.

SILENT CHAINS
Cto- Link-Belt Oa, Toronto, Ont
Jones ft Qlaasco, Montreal.

SLEDGES
Aikenhead Haid-ware Ca. Tonnto. 0«t
Bice Lewis * Son. Toronto, Ont
WUklnson ft Kcmpass, Eamfltion. Ont

SLEDGES. CAST IRON
Katie Foundry. OaH. On*.

SLICING CLAMPS
Pock, Stow ft Wilooi Oa, Sonthlncton

Oonn.

8IINGS. CHAINS
Morris Oranr .'i Hotst Co..

Niatrv > Falls. Ont

Gait Ont
Fori.Smith Maohina Oa. Hamlltoo.
Qajtock-Walker MacWnery Oa
Qarrin Machine Oo.. New York.
lilobe Engineering Ca, Ltd., Hamilton.
Jotn H. Hall ft Bona, BrantfonL
Hamilton Co., Ltd., Wm., Peterboiourh.
A. B. Jardine ft Oa. Heepeler. OM.
Katie Foundry, Oalt, Ont
Kot ft Goodwin Madiine Co.. Ltd.,
Brantford. Ont

^^
McCrosky Tool Corp., Mcadyille, Pa..

U, S. A,
NatiomLi-.Vcine Co., deyeland, Ohia
>i->ta Machine Co., Pittstmrgb, Pa.
Uie Mach. Tool Oa, HaMiltm.
Stoll Oo., D. H.. Buffalo. N.Y.
Victoria Foundry Oo,, Ottawa, Ont
William B. Perrin. Ltd.. Tcfonto.

SPECIAL TOOLS. MACRINEBY
Crescent Machine Co., Ltd.. Montreal.
Que.

McClean Machine ft Tool Co., Ltd.,
Hamilton, Ont

Hoggmn ft Pettis Mf(. Co.. .New Harm
(Jonn-

SPOT FACERS, INTERCHANGE-
ABLE

Eclipse Counterbore Co., Ltd,, Walker-
yille, Ont

SPRING COILING AND WINDINB
MACHINERY

Baird Madiine Oa, Bridceport, Oooa.
Garrin Machine Ca, New York.

SPRING MAKING MACHINERY
(AUTOMATIC)

BaJrd Machine Co., Bridceyort, Oon^
SPRINGS, SPIRAL. TOOL

The Dunbar Bros. Oa. Brtotoi, Ona.
SPRINGS STEEL

Barnes Co., Wallace, Bristol, Conn.

SPROCKETS. COMPENSATINO
Morae Chain Ca, Rtiaea. Naw ItMk,

SPROCKETS. SPRING
Morae Chain Oa, Ithiaca. New Yaak.

SPROCKETS. CHAIN
Can Link-Belt Co., Toronto, Out
Grant 0«ar Works, Bostcn, Maat
Jones ft Olaasco. MontrcaL
Lyman Tube ft Supply Ca, Montreal. Qna
Morse Chain Co., Ithaca, N^.
Philadelphia Gear (Vorks,

SPRINGS FOR TOTS AND
ELECTRIC DEVICES

The Dunbar Bros. Co., Briatd, OaaK
SPROCKET WHEELS. CAST

Can. Link Belt Co., Toronta, Omt.
Lyman Tube ft Supply Co. . Ltd. . MonlrMl
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On what basis do you make a
choice of milling machines?
you must have efficiency, the machine must be accurate

nut T.Vf''' ""v^
'^^^'^ "^'"^ ^'^"^ '^^ ^"^Ide'-' but through-out Its life. You must have an up-to-the-minute machineand one backed by the reputation of the builder. You willwant every feature that makes for better work, faster workand easier operation.

Garvin Milling Machines give you all these things, plus
the advantage of buymg the service you want at a pfice youcan afford to pay.

^

The 340 page Garvin Catalogue tells all about hand
plain and universal milling machines—a type forevery grade of work.

Ask your dealer or address

The Garvin Machine Co
Spring and Varick Sts., New York, N. Y., U. S. A.

dO

BUILDER OF BETTER MACHINE TOOLS
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BAFSTT CTLDfDBM
OoL, Onnl VmpUt, Id*.

SANDESS
Od., QtoA BavU*. MMl

SAW BENCHK8
MmIl Od.. OMmd BanUi. lO*.

SAW GUARDS
IfMh. Oa. Oiud BwtiK Ml*-

8AWS SWING
ItodL Oa. Onod RmiU^ WA.
STATBOLT TOPS

•iritirteM A Oa. Inc. Rock IMnd. Qot.
Siwitlill T»t> A !»• OmpL, a riM»

WiMiBTah of Ou.. 43*lt. <tat.

STAIRS, IRON
flMa^ Wtra A Irao Ooodi Co.,

HMBfitoQ, Ont

VTAHPINGS, SHEET BRASS. COP-
PER. ALUMINUM AND STiSHL

Dam. FtaTBC A Stuanlac Oa. WaMar>M>
Qldbe EngineOTinc Co., HamiltOD. Oat.
mxr A Wilson, Hsmawo, Cot

STAMPING MACHINKBT
BHb v.. E. W.. BraokliB, M.T.
•mrn. Boegi. A Oa. HunMoB, Oib.
•mad* U><!hin*rT Omp.. Oatt. One
MBtttxntB, Jis. H A Oo.. Harttad, Oa^

SAFETY CYLINDERS
aiH«r Macb. Oa. Onnd lUsMi. III*.

STEAM APPUANCE8
OHlk« BrOL, lAO.. MontTMl, Q«b»
THAI! SEPARATORS AND TRAPS
(ha. IMrtxnlm-Mone Co.. MaatnaL
TEAM HOISTING ENGINES

Canadian Mead-MorriBon Co.. Limited.
Uonti«al. Que.

STEAM TUBBINEB
0«B«iml Combiuitlon Co.. Ltd.. Montreal.
Que.

StDrterant Ca. B. F.. Oalt, Ont
STEEL BALLS

STEEL, CRtTOIBLE TOOL
A Oa., IML. Wm. nfc^TWil. M»

Im nui 'Ui atml Oa, Jctm, Vtm Talk.
Caner-mUaon A Oa. Ltd., MontnaL
MarriaH, Boa A Btwnr. Ton^pto.

STEEL. CARBON. FERRO-
TUNGBTEN

jaMtoont. WbMoortli <rf Oaa.. MoataaaL
A>ttM A Oa. Ltd.,_Win., imi-m^M Wm-
Bateoi A Davfd, VumjuIa.
iMh A ftna, Hioa., Mootraal, Qaa
Kajaar-iaUBon A Oa. lAA., MontnaL
(«tKA>e Heetiie Steel Oa, Lattotiai Pa
Unaoln Bkotilc Ca ot Canada, IM.
Toronto, Ont.

Iftrii^Mll , Bon A BnrawT. Toranta
Pecamars. ud.. Vonntn, ObA
Baanel Oaboma OOan.). Ltd.. UontnaL
'•nuHian-ABara 8t«a Oo.. Ptttakraiak
STiaiL, CHROME MOLYBDBJNUM
UnftoJ States Sl*el Corp., Canton. Ohia
STEEL CHROME VANADIUM

Kayaar-iaiiaon A Oa. Ltd.. Mcotnal.
Marten. Ralph B., Amit Montreal.
AiKMna A Oa. I/td.. Wa. Shaffiald, Bm
XwabaS. Hob A Bmner. Toroata
United Stit« Steel Corp., Canton, OMa

STEEL CHROME NICKEL
Flrtb A Sons, Ltd., Thos.. Montreal.

iacB A Oa, IM., MontnaL
I Tube A Supply Co. , Ltd. , MontreaJ
I. Balph B., Agent. Montreal.
I A Oa. Ltd., Wdl, Bbeffldd, Mm.

ttavAaH. Bon A Brinner. Toroatv,
United States Steel Corp., Canton, OMa

STEEL CASTINGS
Ota. Bleo. Steel OaaUnc Oa. Avm. OM
DaTtdaon Mtg. Co., Ltd., Montreal. One.
Dominion Foundriee A Steel Ltd.. Haai-
Oton. Ont _
Doat. Iran A Stiael, Svthnj. NJS.
IrMiHt Sted Oa, Montreal, Qua.
Kaanedy A Sooa, Wm., Owtn SoaA
aotiie Steel A Metala Oa, Weteod.
Hon Sootiit Steel A Coal Oa, Wkatai.
SaiWiii OrnoMe Sted Oa. W%riaga,

STEEL. COLD DRAWN
United Stato) Steel Corp., Canton. Ohia

STEEL. COLD ROLLED
Atktea A Oa. Ltd., Wm., Sb(«tald. k»
Om. Dtsnt Stod Oa. HaaOlna, Ont
Kaoaar-nuraq A Oa, Ltd., MionhaaL
aiLawk A Soti. Toranta. Oart.
Smdiah Steel A Insiui'Lkw Oa HA.

MtanlnaL
OMn 1>««B atad Oa. Haiatnn. Oat
STEEL, ELECTRIC FURNACE

United States Steel Corp., Canton, Ohia
STEEL FJAB

f<lnrahi llectrie Ca, of Canada. Ltd.,
tronnto. Ont

STEEL. NICKEL
Atttea A Oa. Ltd., Wm., fltxAald. Wm
Kioaer^aUna A Oa, Ltd., MootraaL
Maiikall. Son A Bmuar, Toranta
Ifoaton. Balvh B., A«nt, Montreal
United Statts Steel Corp., Canton. Ohia

STEEL, HIGH SPEED
aMa*a«-WI4Morlli at Oa^. Mutiiii
Bataae A DmM. T| mil

Wm. AUlna A Oa, SbaOWil «.
AM. IMilaaUaAlaiaa Oa. Montiaal
Daloro «-~JHnf A R«(inln( Oa, Ltd.

Toronto. Ont.
H. A. DraiT Oa. Ltd.. Montreat.
rkHi A Sons, 'nios., Montreal. Qoa.
bcworth Steel Oa. J.. New ToiA
Kljaer EUten A Oa, Shetfletd, Bnc
Lntraba Beetrio Steel Oa, Latmbe, Pa
MaxdwIL Ann A Biaxney, Torarto, Oit
Oabona. Saanel. Mcaitnal. P.Q.
Flawaa. Ltd. Wlnntoej. Man.
PBo* fltael A Tool Oo. Monlnal. Qaa
tUtvb R. Norton, Montreal, Que.

Bloe r«Twle A Bon, Toronto, Ont
•Vwedirt. Steel A Importing Oa, lAA.

Montzeal.
Venadimn-AUon Steel Oa. PlUaliiUifL

STEEL, CHROME. MANGANESK
JoOatU Steel Oa. Montreal. Qua.

STEEL, OPEN HEARTH
THtoaworth steel Oa. John. New T«e».

United States Steel Corp., Canton, Ohia

STEEL PLATES
Dominion Foundries A Steel Ltd.. Ham-
ilton. Ont

STEEL PRODUCTS AND
MACHINERY

Dom. Steel Products Co.. Ltd., Braniford

STEEL, ROCK DRILL
Aimatrooc, Wbitwovtfa of Canada. Mo

tiaal. Que.
Kajaer-XDison A Oa. Ltd.. MontnaL
Linooln I^ectric Oa of Canada. X/td..

Toronto, Ont,

STEEL, SPECIAL ANALYSIS
United States Steel Corp., Canton, Ohio.

STEEL, SPRING AND REINFORC-
ING

TN«k<OTera. Ltd.. Toranta, Ont
United States Steel Corp., Canton, Ohio.

STEEL, STRUCTURAL
Altome Sted Oon).. Bautt Ste. Marie
Doia. Iron A Steel Oo.. STdner, N.B.
ManKirawn Steel Oa. SherhroolK. Que.
Peolcorren, Ltd., Toronto. Out

STEEL. TOOL
Annatronc, Whitworlfli of Can.. Monfaael
A>tUne A rV).. Wm . Sheffldd, Bnc
Rainea A DsTid. Toraita
Oan. Fali^nnltft-MonKf Oo.. Montreal.
r>mTT On., TT. A., Montreal, Qua
Deloro SmeTtinc A Refining Co.. Ltd,
Toronto, Ont
FWh ft Sons. Tlios., Montreal. Qoe.
HenrlcTidite Bros. Oa, Boston, Masa
Ka^er.gHtison A On., Ltd.. MMntreal.
Llnealn Electric Co.. of Canada, Ltd.,

Toronto, Ont.
Lyman Tube A Supply Oa, Ltd.. Montreal
MarehaO. Son ft J^imner. Toronto. Ont
r^atrobe TOectric Sted Oo.. LaarolM. Pa.MM Steel A Tod Oa, Montreal, Qoa.
Rioe TjeiTis ft Sob Toronto, Out,
aeiaJInro-Alloys Steel Oa, Pitl^jui llL

STEEL TUBING
Tube Ca of Canada, Ltd,, Toronto, Ont

STEEL. VANADIUM
Wm. AtMns ft Co., Ltd., SheffleH, BM.
^ aiBwii i eit. Whitwoi^li of Oan.. Mo»aMl
Dominion Foundries A Steel Ltd., Ham-
ilton, Ont
OmrT, H, A.. Oo.. Montreal. Qna.
Kayaer-SDtooB A Oo,. Ltd.. Montreal.
MatahalP, Son A 'Bunney, Toronto.
rVotton, Rarpn B,, Asent, ^rnntreaL
Tanad*nm-ABww St«d Oo., PKMraigh.
WeOs Bros, of Oan.. OaJt. Ont

"STELLITE"
Ddoro Smeltins A Refining Oo., Ltd,
Toronto. Ont

STOCK RACKS FOR BARS,
PIPING. ETC.

Uomis Crane A Hoist Co., HeAeii.
Niagara Falls, Ont

STOCKS AND DIES
B t^rteefield A Oa. Inc., Rocic Isburd. Qiie.

OreeeifWd Tap A Die Corp., OreeoOald.
Mam.

WeUs Bma., of Can.. OaH. Ont

STOCKS. PIPE
A. B. Jantine ft Oo.. Ltd., Hespdar. Ont
Mae Lesrk ft Son, Toronto, Ont
WeOs Bna. Oa., of Oanada. OaH, OaA

STONES. COMMUTATORS
Lyman Tnbe A Supply Co., Ltd.. Montreal

STRAIGHTENING MACHINERY
Balrd Machinery Oa, Bridgeport, Oonn.
Bartrams, Ltd., Bdialnnglt. flcotflaad.

STRAND
Dom. Sted Products Co., Ltd., Brantford.
Page eted A Wtn> Oo.. Adrian, MIeh.

SURFACE PLATES
Bronni ft SlMurpe.Mfg. Ox, Proridence, R.I.

STRUCTURAL STEEL WORKS
WtBAun Han^ton Oa, Petei^>oro, Ont

SWITCHBOARDS
Vorthem Electric Oo., Ltd., Montreal Que

SWITCHES. RAILWAY
Oan. Steel Foundries, Ltd., MonrtreaL

TABLES. DRAWING
BMDOar Dmwtac Talda 0», Adrian,

TABLES. SAND-BLAST
Pan^ram Oorporaition. Hatfaiatuwu. Md.

TAPPING MACHINES (PNEU-
MATIC)

(AareAaad Paaumatio Tool Oa. Tetania

TANKS, AIR. EXPANSION
Oan. Mm Wtaid Mlk. Oa, Ltd.. Toranta

TANKS, gasoline:. KEROSENE
AND OIL

Bowser Co., Ltd.. 8 F.. TonT>n*o, Ont
can. Jobn Wlood Mf(. Oa. Ltd.. Tonmto
Dominion Bridge Co., Montreal, Que.
I>ara. P>nge A Stamping Co.. Waltcerrtlle,

vtacKlnnOT St««4 Oa, Shertirooke, Qua.
Maida 11 Bon A Bunnoy, Toronto.

TANKS. LEAD LINED
Can. Hanson Van Winkle Co., Ltd.,

TANKS. LUBRICATING. OIL
STORAGE

Bowser Co., T.trl.. a F. . Toimwto. '>nt
Oin. Jolm Wood Mfg, Oa. Ltd.. Toroate

TANKS. PNEUMATIC AND CLOSET
Oan. John Wood Mfg. Oa. Ltd.. Toronto

TANKS. RUBBER CEMENT
Bowser Ca. Lbi., 8. F.. Tcromo, Ont
TANKS, STEEL. WATER PRESSURB
Bowaer Oa. Ltd.. 8. F.. Toronto Ont.
TVwnlnlon Bridge Oa, Montpsal. Owe****
Hamilton Co., Ltd., Wm., Peterboroueh,
Ont

MacOoaem A Oo.. Montreal. One.
MacKimwm Sted Oa. Shartwoolte. Qne.
Toronto Iron Works, Ltd, Toranta

TANK WAGONS
MaoKinonn Rte*^ Oa, WiertHwrAa. Que.
Toronto Iron Works. JAA., Townfn.

TANKS. WKT^DED
Oas. Join Wsod IMfk. Oa. Ltd.. Tonato
r«n. Haaion Van Winkle Oo.. Ltd..

Lincoln Elretric Oo. of Canada. Ltd..

Toronto. Ont.

TANKS
^n. Inaeiwfffl-'Rand Ob.. t-AjA.. SSw+rpoofce

Filer, flteel A M«ta]B, WMland. Owt-
MocKiTOKWv Steel Oa, 8»>erbro«*e, Que.
Wimam Hamfflton Ool. Petetbora Onb.

TAPER PINS
Salt Maebtaa Ssiaw Oa, Ltd.. Salt, ftait

TAPES. MEASURING
.ram«* OhewteaTaan A Oa. I^d.. flbaffWH,

TCng.
RIre Lewis A Son. Toronto. Ont

TAPPING MACHINES AND
ATTACHMENTS

Bertraai. John A l9ons Oa. Dandaa.
rvnada Mediinery Ooep,. Oalt OnA
Can. Tngersoll^and Co., Ltd., Shertjrooke,

Que.
"T^rriTi Mai*toe Oa, New Toe*.
Ttie Oeomettto Tool Oa. New Haieen.

T. H. Han A Bona. Brantfoed. Oat
A. B. Jerdine A Oo.. Keaaeler, Ont
Txndia Machine Oa. Waynesboro. Pa.
Modem Tool Oa, Brfs, Pa.
Mi?r*T Ma<**ne A Tool f3a, Di*i elt
Nle»JB«mwait-Pond On.. Nffw Yoe^
RWtart^Biiafer Oa. Wrte. Pa.
BMlonal-Acme Cb.. CSi-retand. Ohta
Petrie. Ltd.. H. W.. Toronto.
L. «. Btsrrstt Oo.. Aftiol. Mam
WWtoey Mf». On.. Hertfoid. Odml

TAPB. AD.TTTSTABLE
BiTttsrflefld ft f\j.. Bock Tdsnd. Qaa
O^ifiiet'ic Ton! <\>., New TTsren.

la^eiacO Madh. Oa. Tngaracll, OnA
Nfni1*«rTT Too! Oo. . TJHe. Ps.
V-m»*>-Y M»e!h<T.e ft Tool On.. T>etrHt

f>«al Steel ft Tod Oo.. Montreal. Qne.

Tfrtor Tool On.. Wa?mertboro. Po.

TAPS. GUN, HAND. BOILER
Bnttm^f'M A Oa. Tnc. Roeic T(*«lnd. Ow
Orewfltild "Bip A Die Corp.. OreenfleM.

Maw.
wans Bros, of Can.. Salt. Ont

TAPS. MACHINE RELIEVED
Bi««»irflfM ft Oo.. Tmf.. Bmck IsVind. O—
qin»n<idd Tap A Dla Oorp., OreaB«dd.

Mass.
We* Bros, of Oan. Oalt. Ont

TAPS. MACHINF SCREW
I»i»W»irfli*1 ft Co. . Tnc. . Book Idand. Qnr
OreenfleM Tap ft Die Corp., OreenfleM

Ma««.
Wells Bros, of Oan.. Salt. Ont

TAPS. PIPE
AOitai ft On., Ltd.. Wm.. fflieWeM. »ia.
FtTtterflffld * Oo. . Inc.. Bock Ifflsnd, Oi'"

I>rem11<4d Ten ft T>ie tVrp. . Oi*»n«eV
TngemoB MaA. Co.. lucnsuO. Oat
Mur^sll. Son •• Runner. Trtronto.

WeUs Bros of rvin.. Oatt. Owt
TAPS. SPEfTAL

BIHott A Whitehall. Oalt Ont
TATS. STAYBOLT. TAPPMt

Bnttorflrid A Co.. Inc., Rnck Idmnd, Que.
OreenUdd Tsjp A rHe Oorp., Oreenfldd.
WaBs Broa, v! Oanada. Oalt Ont

TAPS. DIES AND WRENCHES
ButteriWd A Oa, Rock Wand, Qda.
Oen. Fairtwrnks-Morse Oo.. Montnal.
rj«TeIand Twist r^ill Oa, deroland-
Fnm Mohy. A fiply. Co., O. F.. Montreal
Oeonwtrlc Tool Co.. Kew Haren.
r„rffn^r.}{\ Tnn ft Die Oorp.. OreenflaW
logeiaon Madh. Oo.. IngenacO, Onl
.Tardina A Oo., A. B., Hespelor, Ont

Landla Maddna Oa, WajneSbora, Pa.

Morae Twiat DrSB A Md>y. Oa, Kaa
Bedford, Maaa. __,_i,

Mnrebay Maddoa A Tod Oa, DalntL
Piailt ft Wli*tn«» Oa. Dnidia, Ont
Petrie, Ltd., H. W., Toronto^
Rioe Lewis ft Son. Toronto, Ont
atarrett Oo., L. S.. A*ol. '*"^___^
Taylor, J. A. M.. 3W Stair Bldg.. Tora«»»

Wells Bioe. of Ouaula, OaK. Ont

TAP EXTRACTORS
Walton Oa. Ite, Hartford. Ooan.

THERMOMETERS. INDUSTRIAL
ENGRAVED TEMPERATUEE

AND PRESSURE
l^ytor Instrument Co., Booheatar. B.T.

THERMOMETERS. RECORDING
AND INDEX

Brlstd Oo., WaterVrary. Oanii.. n.S.A
iKfiar Instrumemt Co.. Booheater. n.I.

TESTING INSTRUMENTS,
METALLURGICAL

mm Inatnmient A Ml*. Oa, Ifaw la*.

TENOVERS _^
Olhar Maahy. Oa, Orand BavMa, Ml*.

TESTING LABORATORIES
ToTODto Testing Laboratory, Toron*a

THREAD-CUTTING MACHINES
nan Fairtanto-Moiae Co.. UuMfM. _

Oarloek-WaUer Madi. Oa. lAd., Tonaaa
Seoawtito TOd Oa New Hargi. .

jaedlne ft Oa. Ltd.. A B-iH-ialja.
I^adk MttoUne Oa, wa»n«d>an^ Pa.

Nsaonal-Aome Oa. Oiedand. Ohto.

Nattanal Madu. Oa. TMto. OMa
Pmtt ft Whitney Oa. Durdaa. Oa*.

Petrie, Ltd., H. W^ 'r2I™*2:„ n^
Wrfia Broa Oa of Oenada, OaK.. Oi«.

THREADING TOOLS
B«tterfl€M A Co.. Inc., Bock Istod. Qna.

Oreenfleld Tap A D" Oorrp^^Ol 11"

«

Lanrtifl Machine Oa, WayMdxw. ra.

PMtt A WhttnrRT Oa, Dm>daa, Ont
WaDa Bros, of Canada 0^*. 0«; „ _
WtUams A Oa. J. H. Brooklyn. N.T.

THREADING MACHINES FOB
BOLTS, NUTS AND PIPES.

^

OrsinMd Taj> ft Die Corp.. Oitm^M
Petrie, Ltd., H. W^ ^T^u (tag.
W«Ba Btoa Oa of Oanada, Oalt. ObA

THREAD MILLING MACHINES
Telt-Ptaroe Mfg. Oa , NawToAjltX.
SmaUeyOeneral Oa, Bay OtJ, »«•
THUMB SCREWS AND NUTS

ci>. l!S^ll-B»nd Co.. Ltd.. Sherbrooka.

Que.

TIN—PIG AND BAR
Britiah Smelting A Refining Oa, KM.,

Montreal, Que.

TINSMITHS' TOOLS
Brown, Bo«ga A ^. ««*?» <**
Petrie, Ltd.. H. W., Toranta

TIRE BENDERS .

jaidlne A Oa, Ltd., A. ».. Ha^d«.

TIRE SETTING MACHINEB,
HYDRAULIC

Can. IngersoH-Band Co., Ltd., Shert)roo»e,

PerSJ^Ltd.. waUam B- »22*^ „

-

Wast Tiro Setter Oo., Bad>e*ar. H.x.

TOOL CASES
Riae Lewis A Soni Toronta On*.

TOOL HOLDERS
Alkenhead Hardware Oo^ ''512*?^^^
Armstrong Bros. TofJ Oa, ^W*.
OUralaDd Twist Drill Oa,aii*;Brt
Deloro Smelting ft Refining Oa, Ltd.

Toronto, Ont ^,.
OieboH Maohtoe Oa^UtOmm. wm
Modem Tool Oa, Brie. Pa.

Pratt A Whitney 0».. Din«»««.
Btoe Lewis A Son, 2^>roB*aC«.
Wflllams A Oe., J. H.. Brookiym. B.T.

TOOL MAKERS
SaDod oaboma (Oaa.), Ltd., MaBVML

TOOL POSTS. LATHE
Arnstrong Bros. Tod Oo. . <**"••;,_
WQIkms ft Oa, J. H., Brodoyn. B.x.

TOOL ROOM PARTmONS_
Canada Wtre A Iron Oooda Oa. Haati^

TOOLS. BLACKSMITHS'
A. B. Jatdlne A Oa. Ltd., Haapeto. Oa*
Rioe Lewte A Son Toronto. Ont

TOOLS. ADJUSTABLE BORINS
Kelly Reamer Oa. aereland. 0.

Petrie, Ltd., H. W., Toronto.

TOOLS. ELECTRIC
iBdetxndent Pneumatic Tod O^, Clilrati

Wflliams Machy. Co. A. R-. Tiiiia»«

Ford-Smith Machine Oo.. HemSllDn. O*
dTs. BWotrieal Tod Oa. Otodaaa*. •

TOOLS, FORMING
Daridson Tod Mfg. Ca, New Tee*. N.Y
Deloro Smelting A Refmlr* Oa, Ltd

Toronto, Ont
TOOLS. LUMBERING

Hkm. Pink ft Oa. Pembroke, (hit.

TOOLS, LATHE, PLANER.
BLOTTER

Armstrong Broa. Tod Oa, Ctittay
Oisholt Machine Oo.. Madison. WB.
Williams * Oa, J. H.. Srooktys. K.T.

TOOLS. SCREW M_ACHINE
p-cWi-r Machine Tod Oa.
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Continuous Milling

As the word "Continuous" im-
plies, the motion in continuous
milling is perpetual. It is rea-
sonable, therefore, that by this
process maximum production
is secured. This sort of milling
is most desirable in the ma-
chining of parts in large quan-
tities. The rotary table, with
chucking fixture holding the
work, revolves and the cutter
is in operation and in the work
at all times. The operator re-
moves the finished piece and
puts another unmilled one in
its place.

Manufacturing milling by the continuous
process is an advanced step in milling ma-
chine practice and is worthy of the serious
consideration of the management of any shop.

Milwaukee Vertical Milling Machines are
particularly well adapted to continuous mill-
ing. The spindle is adjustable for wear only
as sufficient adjustment can be obtained by
the adjustment of the knee alone, the same

as it is in the horizontal type
milling machines.

Two good examples of continu-
ous milling are given here. The
upper illustration shows a
Milwaukee Vertical Milling
Machine milling cast iron pump
barrels. The lower operation
is that of milling engine bearing
caps. Both are done with re-

markable rapidity
and accuracy.

Have you any milling
that would be well
adapted to continuous
milling? Let us help
.vou.

KEARNEY & TRECKER CO.,Milwaukee, Wis., U.S.A.
Canadian Representatives: Williams & Wilson, Ltd., Montreal; F. F. Barber Machy. Co., Toronto; A- R. Williami Machy. Ca., Vanc]U>er& Winnipac

// interested tear out this pap' and place with letters to be cnswered.
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TOOLS. SPECIAL
l-r»cent Machine Co., Lt.i.. Montreal.
Que.

McClean M»<4ine ft Tool Co.. Ltd..
Hamilton. Ont,

McCrosky Tool Corp., Meadville, Pa..
n. s. A.

TORCHES. BLOW
lat Uaeh. * Sand; Oa. Ltd.. htoabmL
TORCHES. GASOLINE. KEROSENE

AND ALCOHOL
TuTOBT Bran Woilra. STOamore, IH.

TORCHES, STEEL
AmmtioDg, WUtirartll of Can., MootreaL
PreBt-0-Llt» Co., Inc., Toronto, OnL

TRACK SYSTEMS
Brown HoUting Machinery Co., Clere-
land, Ohia

Monis Onx» & Hoiet Co,, H«HMit,
Niagara Falls, Ont

NoTthem Oane Worlta. Walterrfflle.

TRAM RAIL SYSTEMS (Overhead)
Brown Uoisting Machinery Co., Cla>»-
land,' Ohio.

TRAMWAYS, BRIDGE
Brown Hoiating Machinery Co., Clere-
land. OhI6w

TRANSFORMERS
Ou. Otneral El««rie Co., lonato. Out
Mao<w>T«rn ft Co., Montreal. Que.
NortlMni Uaotric Oo., Ltd., McDtlwl.

TRANSITS
Hncbes, Owena Co., Ud., Montreal. 4ue,

TRANSMISSION CHAIN
Imta Tube & Supply Co., Ltd., Montreal
Morrta t»aln Oa. Mh««. New Tork.
TRANSMISSION MACHINERY

Amtrinan PtJlay Oa, PhOadeMite. P*.
Omj. Ltelc-Batt Oo., Tor^^H^roSt:
Ou. IUitaffi*».M«>e Ca, Uootn^
OanntiT Chain Oo., Oonatn, 11>a*Miil
Hamilton Co., Ltd., Wm., Peterborwigh,
Onu

BmUMob Oaar A Maddm Cb.. Itamolek
Jowt * Olanso, MontraaL

*""»~»

tJmoaOjt Sons. Wol, Owan SotmiL OntMam Obata Oo., TttiaA, N.tT^
Petne, Ltd., H. W., TVmntD.
WSHamm UudblavT Oo., A. R.. ToraBta.

TRANSMISSION ROPE*»• ft Olaaao*, Montrtia, Qnai
MHKtanon Meal Co.. Ltd., Shutawik*.

TRANSMISSION TOWERg
Oartia Pnea>Ba.tie Muia. Oa, St Look.»o^^ Brtdea Oo., HoDtnai. Qne.MaeKlnacp Steei Qg, 8lMrbrook», Qa,.
Jwraam Crane Worka, wattmriaa;nibHn Biaaa * M«tal Oo., Hasritton.

TROLLEYS
Brown Hoisting Machinery Co., Clere-
land, Ohia

Jff!? 2?** * Supply Co., Ltd.. Hcotnal

«DCKS, FACTORY. FREIGHT, ETCwaada MaoUtMir Corp., OaJt, Ont
Ottpraan DmMe Ball Bearing, lynntaOowan Track Oo., Holyoka. Maia.
Holyoke Truck Co., Hrfyoke, Maaa.^«Klnnon Steel Co., Sheilmioka, Qoa.
KJoa Lewis A Son, TViromfeo, Om-

TRUCKS, ELECTRIC
Oorwan Track Oo., Holyoke, Uaaa
Oood Itigiana i in Oa. Tonnto, Ont

TRUCKS, FLOOR
Oowan Truck Oo., Holyoke. Mas.
Holyoke Tnx* Co., Holyoke, Maaa.

_ _ TRUCKS, HAND
Om. Km fleak Oa., McBtnal, P.Q.
Oowan Track Oo., Holyoke, Maaa.
TRUCKS, LUMBER AND KILN

H<ayok« Truck Co., Holyoke, Mass.
AwedMi Stad & Importing Oo., Mootaaal
Nortfcem Orafie Works, WaJlierTlIle.
TRUCKS. LIFT. ELEVATING A
„ _^ ^ TRANSFEROowan Track Co., Holyoke, Maaa.
Holyoke Truck Co., Holyoke, Maaa.

TUBES, BOILER
Lyman Titbe & Smyfly Co.. Montreal, Qw
TUBING ELECTRIC WELDED OB

OXYACETYLENE WELDED
Tube Co. of Can., Ltd., Toronto, Ont.

TUBE PROUCTS
Tube Oo. of Can., Ltd., Toronto, Ont,
TUBING, SEAMLESS, BRASS ANH

COPPER
Ljman Tube * Supply Co. , Montreal, Qna.
Standard Tube A Fenoe Oa, Wmdatoek.
Talhnan Brmss ft Metal Oo.. HamAteA.
TUBING, FLEXIBLE METALLIC
l^man Tube & Supply Co., Montreal, Qoa.

TUBING. SEAMLESS STEEL
Tube Oo. of Can., Ltd., Toronto, Ont,
ljmanTabe& Supply Co.. Montreal, Qoa.

TUBING, WELDED STEEL
Tirman Tube & Supply Co. . Montreal, Que.
Tube Oa of Can., Ltd., Toronto, Ont.

iiMMIilTiEMiMil
TURRET MACHINES, LATHES

Acme Maoh. Tool Oo., CUndnnatt, Ohio
Urowu & Sharpe Mfg. Co., ProvideDCe.
Oartuok-'Walker Maohiueir Oo„ Torcate
Oraenfleld Tap A Die Corp., Oreenflald
Haadinge Broa., OUaago, BL
UUver Mchy. Co., Urand Rapids, Mkk
Pjait* & Whitaoy, Hartford, Ooon.
PaSie, Ltd., H. W., Ttoronto.
•tatele Tormt Uach. Oa, Madison, Wla
Wanwr A Ehraaey Co., The, Clerelaiid, O
TURBO GENERATOR UNITS

MacGoTena & Co., Montreal, Que.
Waaner & Swaeey, CDevelaaid, O.
Qarrin Machine Oa, New York.

TURNBUCKLES
Canada FdTS. & Forg. Ltd., Welland-

, MotTow Screw A Nut Ca, Ingersoll, OnL
Rice Lewaa ft Son. Toronto, Ont.

TURNTABLES
Oan. Link-Belt Co., Toronto, Oat
Dob. Bridge Oa, Ltd., Moatnal, P.Q
Bea Steel A Malalls, Wdtand, Oat
Morris Crane & Hoist Oa, lytd., Hei^aM.
Niagara FaUs, Ont.

TWIST bRILLS
Blrtterlleld & Ca. Inc.. Rock lalamd, Qaa

UPSETTING AND BENDING
MACHINERY

Bertram & Sons Co., John. Dundaa.
Brown, Bogp Oo., Ltd., Hamilton, Oan.
FV>rd-Sniiti> Machine Co,. Hamilton, Oat
Qariook-iWalkeT Madiinery Oo., Torcata
Jairdine &. Oa, A. B., Heepeler, Oat
National Maohy. Oa, TIMn, O.
Oanada MaoUiKry Oorp., Gait, Oat
Nile»S<menit-Pand Ca, New York.
Petrie, Ltd., H. W., Torenta
Williams MaohT. Oa, A. R., Tomato.

VALVE LEATHERS
Oraiton * Knight Mfg. Co.. MontreaL

VALVES, MIXING
Crane, Ltd.. Montreal. O'le-

VALVES (IRON) STAN»ARD
AND EXTRA HEAVY

Crane, Ltd., Montreal, Que.
VALVE GRINDERS (PNEUMATIC)
daraiand Pnenmatio Tool Co,. Toroata

VALVES, HYDRAULIC
Metalwood Mfg. Co., Detroit. Mloh.

VALVES. RUBBER PUMP
Intaraatknal Madi. Spls., IM., Mentreal
Qoakec aty Rubber Ca, PhOadielDhla

VENTILATORS
H. H. Robertson, Lt., Samia, Ont

VENTILATING APPARATUS
l^raotford Oren & Rack Co.. Brantford.
Can. Blower A Ftaive 0>.. KMnhemer, Ont
Petrie, Ltd., H. W., Toronto,
Sturteiant Co., B. F., Gait, Ont
WHliamn Machy. Co., A. R., Tonnta

VISE STANDS, PORTABLE
WiBtama A Oa. J. H., BroiAljn, N.T.

VISES, BENCH
Aikebbead Hardware Co., Tomnto, Ont
Becker HilUne Machine Oo.. Boston, Maaa
P'oes Maohy. A Sttr. Oo., Q. T., Muuti eal-

Petrle. Ltd., H. W., Toronto.
Superior Machinery Co.. London, Ont

VISES. DRILL
Superior Machinery Co.. London, Ont

VISES, PIPE
A.tkins A Co., Ltd., Wm., Sheffield, Sng.
Aikenhead Hardware Co., Toronto, Ont
Bwtterfleld A Oo.. Rock Island, Que.
Marshall. Son A Bimner, Toroirto,

PeMa, Ltd.. H. W., Vsnoito.
Wdls Bros. Oo. of Oanada, Oalt, Ont
WSIams & Co., J. H., Brookdyn, N.T.

VISES, MILLING MACHINE
Brawn A ShaaDeMtg. Oa, Proridenoe, R.I.
Superior Machifiery Co.. London, Ont
VISES. PLANER AND SHAPER

Aftenhead Hardware Co.. Tonooto, Ont.
Skinner Chuck Oo., New Britain, Oonn.
Petrie. Ltd., H. W., Toroato.
Superior .Machinery Co.. London, Ont

VOLMBTERS & AMMETERS
Vorthem Electric Oo.. Ltd.. 'Montreal Que

WASHER MACHINES
!«aMDBal MachT. Oa, TIffIa, Ohia.

WASHERS
kjUkSsoB A Oa, Ltd., Wm., Sheffleld, Boc
Bamea, Wallace, 0>., (Bristol, Oonn,
Oniton A Knight iMfg. Oa, Waraeater.
Kayser-Iinilooo A Oo., Ltd., Montoeal.
London Bolt A Hinge WIcs.. London, Od^
Marshall. 3on A Bnnney, Toronto.
J. Morrow Serew A Nut Co., IngeiaoQ, <^t
rlnaifeao, Ralph B., Affcnt, Montreal.
Stsd Oa of Canada. Md.. HamOton, Ont

WASTE
Wfikinaon A Kompast HamUtna, Oot
Wood TurrH Marfiine Ca. Brasfl, Tnd.

WASTE CLEANER AND OIL
RECLAIMER

Oaklay C%enaical Oa, New Tork, N,?.

WATER-INTAKE SCREENS
Oan. Link-Belt Co., Toronto, Ont

WATER TOWtKS
Can. Ingersoll-IUnd Co., Ltd., Shei-brooke,

Que,
PoroQCo Iron Works, Ltd.. Toraoto,

WATER WHEELS
Can. Inger^oll-Rand Co., Lt<l., Sherbrooke,

Que.
Hamilton Co., Ltd., Wm., Peterborough,

WELDED TANKS
Oan. Jcbn Wbod Oa, Tonaato. Ont
Unooln Electric Oo. of Canada. Ltd.,
Toronto, Ont.

WELDERS, ELECTTRIC, SPOT AND
BUTT

Knidht Metal Products, Toronto.

WELDERS, ELECTRIC ARC
Lincoln Electric Co. of Canada, Ltd.,
Toronto. Ont.

WELDING. ELECTRIC, SPOT,
BUTT, ETC.

McClean Machine A Tool Co., Ltd.,
Hamilton, Ont.

Tabor Mfg. (>>.. PhUadelpbia, Pa.
WELDING MASKS

Carter Welding Co., Lt<l., Toronto, Ont.
Davis-Bovimonville Co., Toronto, Ont
L'Air Liquide Society, Toronto. Ont

WELDIKti GOGGLES
Carter Welding Co., Ltd., Toronto, Ont.
DaTis-Boumonyille Co.. Toronto, Ont
L'Air Liquide Society. Toronto, Ont
Willson Ocggles Inc. Reading, Pa.

WELDING RODS AND WIRE
Carter Welding Co.. Ltd., Toronto, Out.
Davis-Boumonyille Ck>., Toronto. Cnt
L'Air Liquide Society, Toronto, Ont.
Lincoln Electric Co. of Canada,. Ltd.,
Toronto, Ont.

Page Steel A Wire Oo.. Adrian. Midi.
WELDING SUPPLIES

Carter Welding Co., Ltd., Torj.ilo, Out
Daria-Boumonville Ck)., Toronto, Ont
L'Air Liquide Society, Toronto, Ont
Lincoln Electric Co. of Canada, Limited,
Toronto, Ont

Nat Electro Products Ltd.. Toronto, Ont
Dnioa Chrlilde Oa., lyininto. Oat

WELDING AND CUTTING
OUTFITS

L'Air Liquide Society, Toronto, Ont.
Carter Welding Co.. Ltd.. Toronto. Oi t.

WELDLESS BOILER TUBES
Fumisa, Clarke A Co., Montreal, Que.

WHEELS, BALL BEARING
I^man Tube A Supply Co.. Montreal, Que

WHEELS, CAR. STEEL
Dominion Foundries & Steel Ltd.. Ham-
ilton, Ont
Blea Steel A Metals, Welland. Ont

WHEELS. SPROCKET AND
TRACTION

Oan. Link-Biilt Co.. Toronto. Ont
Petrie, Ltd., H. W„ Torooto.

WHEELS, TURBINE. WATER
Hen. Steel A Metals, Wellsnd, Ont

WHEELS, PRESSED STEEL
American Pulley Oo., Pliiladelphia, Pa.

WHEEL TRUEING TOOLS
Petrie, Ltd,, H. W„ Toroato.
(Vheel Trueing Tool Oo,. Windsor. Oat

WINCHES
Can. Ingersoll-Rand Oa, Sherbrooke, Que.
Canadian Mead-Morrison Co., Limited,
Montreal, Que.

Hamilton Co., Ltd., Wm., Peterboroigh,
Ont

TTalll A Sons, John H,, Branftford.
Kennedy A Son, Wm., Owen Sound, Ont
Morris Crane ft Hoist Oa, Hertjert,
Niagara Palla, Ont,

Northern Crane Works, Walkerrille.

WINCHES, MOTOR TRUCK
Canadian Mead-Morrison Co., Limited,
Montreal, Que.
WINCHES, POWER DRIVEN

Canadian Mead-Morrison Co., Limited,
Montreal, Que.

Hamilton Oa., Ltd., Wm. , PeterboroTOgh,
Ont.

WIRE, CAST STEEL AND MUSIC
Kayser-Ellison A Co.. Ltd., MontreaL
Norton, Ralph K.. Agent. Montreal.
WIRE COILING AND POIN'HNG

MACHINERY
Baird Machine Co.. Brideetiort. Oonn
WIRE STRAIGHTENERS AND

CUTTERS
Shuster Co,, he P. B., New Haven, Conn.

WIRING MACHINES
Qidokwork On.. -St M»r7». Ohio.

WIRE GUARDS
B. Qreeirfng Wire Oo. Hamilton, Ont

Volume XXIII

WIRE CLOTH AND PERFORATED
MET>VLS

Oanada Wire A Ircii (}oods, Hamttia,
Pa»e Steel A Wire Ca, New York, N.T.

WIRE FENCING
wire:, COPPER, CLAD STEEL

WIRE. LINK FABRIC
Page Steel A Wire Oa, Adrian, Miah.

WIRE FORMING AND STAMPING
MACHINERY

Baird Machine Oo. , Bridgeport, Conn,
Brown, Bcggs Oo,, Xitd., Hamilton. OMb

WIRE GUARDS
Can. Wire & Iron Goods Co., Hajniltcn,
Ont

WIRE NAILS
Page Steel A Wire Oa, New York. N.Y.
Parmeater A Bullooh Co., Gananoqua.
Steel Oa of Canada, Ltd., Hamdlton, Oat

WIRE ROPE
B. Onanlnc Wire Oo. TT.milt^ Ont
Can. ...le & Iron Goods Co., Hamiltco.
Ont

Saaual Oribome, Ltd.. Momtreal, P.Q.

WIRE NAIL MACHINERY
Natarmal Machy. Co., Tiffin, Ohia.
E>a«e Steel A Wire Oa, New York. N.I.
WIRE, SPARK PLUG, MANGANKBR

NICKEL, COPPER NICKEL,
MONEL METAL

Oaa. Driyer-Harris Oa, Ltd., WalfcarrOU.
WIRE SPRING

Page Ste^ A Wire Oo., Adrten, lOoh.
WIRE STEEL, BRASS, COPPER

Page Sted A Wire Co., New Yot*.
Steal Oa at Oanada, Ltd., HamUton, Oil
WIRE, TELEPHONE, TELEGRAPH,
GALVANIZED AND ELECTRICAL
Paaa Steel A Wire Oa, Adrian, llidk.
WIRE, WEAVING, MONEL METAU
BRASS, COPPER GOLDEN
BRONZE, HIGH BRASS, LOW

BRASS, NICKEL
Oan. Driyar^Harris Oo., Ltd., WalfeanOk.

WOOD BORING MACHINES
Oanada ManUneiy Ootd., GMM, Oat
Oonran Tradk Oo., al Oatt, OaM, Oat
Caereland Pneumatic Tool Oa of Oaa-
ada, Toronto.

Ouiock-'Walksr MachimerT Co.,
Petrie, Ltd., H. W„ Ttatx^n.
Williams Mehy Oa, Ltd., A. R.,
WIRE STRAIGHTENERS AND

CUTTERS
Baird Machine Oa, Bridgeport. Oooa,
Bnown, Boggs Cb., Ltd., HamUton, Oan.
Bbuster Co., F. B.. New Harea. Ooaa.
WOOD BORING MACHINES

Can. Ingersoll-Rand Ck>., Ltd., Sherbrooke.
Que.

WOODWORKING MACHINERY
Oanada Machinery Oorp. , Gait, Ont
Can. Fairt»n'k.<»^Mor9e Co., MontrtaL
Oowan Track Oo., of Gait. OaM, Oat
GarLock-Walker .Machinery Ca, Tonnta
OBrer Maohy. Co., Grand Rapids. Mich.
PatHe, Ltd., H. W., Ttanata
Standard I)«nipiaent ft Tod Wka., Moo-
laaL

Bflyer Mfg. Cb., Salem, Ohia
Williams Machy, Oa. A. R., Toraato.

WOOD MILLING MACHINES
AND SHAPERS

OliTsr Uadliy. Co., Grand Raplda. Uioh

WRENCHES
WaUams A Oa, J. H.. BrooHjn, N.Y.
Armstrong Broa. Tool Oa, Cbtago, UL
Butterfleld A Oo., Rock Island, l^e,
Oanada Fdrs. A Folg.. Ltd., WeHand
Keyatone Mfg. Co., BultaJo, N.T.
Wells Bros, of Canada, (3alt Oat
WOVEN STEEL PARTITIONS

Can. Wire A Iron Goods Ca, Hamilton
Ont

Pace Sted A Wire Co.. Adrian, lOeh.
WRENCHES, AUTOMOBILE, NAB
ROW JAW. MONKEY. SCREW

Uomnr Sera* ft Nut Oa, Ingersoll, Ont

WRENCHES, PIPE. MONKEY, TAP
AND POWER

Atkins A Ca, Ltd., Wm., ShetflM, Bng
Aikenhead Hardware Co., Torccto. OOt
Marshall, Son A Bunney, Toroota
Peck, Stow ft Wllooi Co., SoutWnBton
Rice Lewis A Son, Toronto, On*.
Keystone Mfg. Oa. Buffalo, N.Y.
Petrie, Ltd., H. W., Torcnto.
Weils Bros, of Canada, OaK, Oat
WaUams A Oa, J. H.. Brooklyn, N.T.

WRENCHES. SOCKET
Petrie Ltd., H. W., Toronto.
Williama Maohy. Co,, A. B.. Toronto.
WtUianis A Oa, J. H,, BrookljTi. NT
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Thor Piston Air Drill

on automobile work

^
Pneumatic Drills

Pneumatic Wood Boring Machines
Pneumatic Grinders
Chipping, Calking, Flue-Beading
and Scaling Hammers

Pneumatic Hoists
Pneumatic Sand Rammers
Close Quarter Air Drills

Pneumatic Riveting Hammers
Pneumatic Holder-On
Hose and Hose Couplings
Electric Grinders, Electric Drills

Pneumatic Drills

Sound i: ;

.

Scientific

Construction

Thor pneumatic drills have always been among the
first to embody new features. But. those features

are employed only after careful testing under all

sorts of conditions—no element of chance enters

into their construction.

Take, for example, the Pressed Vana-
dian Steel Connecting Rods and
Pistons. Tests have proved that they

^\ give the new line of Thor Air Drills, strength,

lightness and baldtnce in the highest degree.

Many styles and sizes of drills are listed jii the

Thor catalog together with full particiiljirs of

each. Shall we send you a copy?

INDEPENDENT PNEUMATIC TOOL COMPANY
334 St. James St., MONTREAL

TORONTO, 32 Front St. West WINNIPEG, 123 Bannatjma Kn. E«»t
VANCOUVER, 1142 Homer St.

iflf" 'rty -inJ D
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90% of Their Work is

Done on This Shaper

The Hendey Shaper is used on 90 per cent, of the work of the Modern Machine
& Tool Works—and its high grade tool room work, too ! The limits of accu-
racy required, within one-thousandth inch, are easily obtained on the Hendey.

This Machine is our 20-inch Crank Shaper
The frame and base are cast in one piece. The cross fe^d mechanism is operated
entirely at the end of the cross rail in all its adjustments. The amount of feed is con-
trolled by a dial with an indicator and can be varied while the machine is in opera-
tion.

Those who purchase one Hendey always procure another. Have you ordered your
first yet?

The Hendey Machine Company
Torrington, Conn., U.S.A.

Canadian AgenU :

A. R. Williams Machinery Co.. Toronto. A. R. Williams Machinery Co.. 260 Princess St.. Winnipeg
William-s & Wilson, Montreal.

A. R. Williams Machinery Co., Vancouver. A. R. Williams Machinery Co., St. Jchn. N.B.

// what you need is not advertised, consult our Buyers' Directory and write advertisers listed under proper heading.














