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The Hercules Iron Works, of Aurora, 
started again. 

Ill., have 

The wickes Refrigerator and Car Company will build 
250 refrigerator cars. 

The Chicago & Alton car shops at Bloomington began 
running full time Dee. 4. 

{he Eureka Steel Casting Co., of Chester, Pa., is 
erecting an addition to its plant. 

The old Aspen Short Line Railroad Company has con- 
solidated with the Colorado Midland. 

United States locomotive builders have exported 430 
locomotives during the past two years. 

_ The Edgar Thomson Steel Works at Braddock, Pa., 
employing 800 hands, have resumed work. 

The Quimby Brush Co. has been organized in Bos- 
ton for the manufacture of machine brushes. 

The Buffalo Car Works have completed 250 coal cars 
with air brakes, for the Beech Creek Railroad: 

The Haskell & Barker Car Company has resumed 
operations, employing about half the usual force. 

The Richmond Locomotive Works is overhauling ten 
consolidation engines for the Peoria & Hustern road. 

The Brooks Locomotive Works, Dunkirk, N. Y., are 
building a mogul engine for the Baltimore & Lehigh. 

The Pennsylvania Railroad’s World’s Fair exhibit 
has been given to the Columbian Museum at Chicago. 

The Erie & Pittsburgh Railroad Co. has put its entire 
shop force on ten hours a day at its shops, at Hrie, Pa. 

Three hundred men have resumed work at the Wil- 
mington (Del.) shops of the Pullman Palace Gar Com- 
pany. 

The project of cutting a ship canal between Chesa- 
eras Bay and the Delaware River has recently been 
revived. 

The Michigan Peninsular Car Company has secured 
a contract to build 600 cars for the Chicago & North- 
western. 

A passenger train collided with a freight train near 
Sosnowica, Lublin, southwest Russia, Dec. 14. Bleven 
persons were killed. 

The H. K. Porter Machine Co., of Pittsburgh, Pa., 
will soon build a brick machine shop, 72 by 135 feet, 
at a cost of $18,000. 

The Colorado Fuel & Iron Company has contracted 
with the Receivers of the Union Pacific for the delivery 
of 26,000 tons of rails. 

The Griffin Car Wheel Co., of Chicago, has been in- 
corporated by T. A. Griffin, G. G. Willard and W. W. 
Byans, Capital, $1,000,000. 

. The Universal Coal Dumping Car Company, of Spring- 
field, T., with a capital of $250,000 has been incorpo- 
rated by James A. Philbrook and T. H. Pearce. 

The Wagner Palace Car Company’s train which was 
exhibited at the World’s Fair has started for California, 
where it will be shown at the midwinter exposition. 

The dates for regular meetings of the Central Rail- 
way Club, at Buffalo, are now on the fourth Wednesday 
of January, March, April, September and October. 

The Chicago & Northwestern has ordered 300 stock 
ears of the Pullman Company, and 100 box and 200 
double deck stock cars of the Michigan Car Company. 

The Baldwin Locomotive Works have an order for 
six compound freight and four compound passenger 
engines for the Philadelphia, Reading & New England. 

The New York, Ontario & Western has let an order 
for 500 coal cars to the Michigan Peninsular Car Com- 
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pany. The cars are to be delivered during February and 
March. 

The Baltimore & Ohio Railroad Company’s World’s 
Fair exhibit has all reached Baltimore. It is stated that 
a formal tender of the exhibit has been made to the city 
of Baltimore. 

The Manchester Ship Canal, which has been some 
six years in building, was opened for traffic on Dee. 7. 
It is 354% miles long and cost $75,000,000, or about 
$2,100,000 per mile. 

The Laclede Car Company is building 300 cable cars 
for the Philadelphia Traction Company, and 100 cable 
cars for the Broadway line of the Metropolitan Trac- 
tion Company, New York. 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
have sold the double-end express engine ‘Columbia,” 
exhibited at the Columbian Exposition, to the Chicago, 
Milwaukee & St. Paul Railroad. 

The Pennsylvania Railroad has recently completed 
at its shops at Fort Wayne, Ind., the last of 22 Class X 
engines, ordered early jn 1893. Most of these engines 
were built for the lines west of Pittsburgh. 

The Basic City Car Works, of Basic City, Va., are mak- 
ing some improvements calculated to increase the out- 
put of the plant. hese works have just finished 30 im- 
proved coal cars for the Chesapeake & Ohio. 

Miss Dorothea Klumpke, of San Francisco, read an 
astronomical thesis Dec. 14, before the professors of 
the Sorbonne and several hundred others, at Paris, 
and received the degree of Doctor of Sciences. 

The proposed grand central railroad station in Buenos 
Ayres will not be built for some time to come, the bill 
for authorizing its construction having been laid aside 
for one year by a vote of the Argentine Senate. 

Heavy fog caused a rear end collision between two 
freight trains on the New York division of the Pennsyl- 
vania road, Dec. 23, wrecking three cars and injuring 
three men, and blocking the road for several hours. 

Forty-eight thousand tons of steel rails have been 
ordered by the Pennsylvania Railroad to complete 
the work of double tracking the Pittsburgh, Fort 
Wayne & Chicago road from Crestline to Chicago. 

A new vestibuled train called the Chicago & Pittsburgh 
limited was put on by the Baltimore & Ohio road 
between ‘Chicago and Pittsburgh, Dec. 3, leaving daily 
at 3 p. m. Dining car service will be maintained. 

The locomotive “John Bull’ and its train of early 
passenger cars, which were exhibited at the World’s 
Fair, have been returned to the Smithsonian Institution 
at Washington. The engine made the trip under steam. 

The Alps are to be pierced by another railroad tunnel. 
This time it is the Simplon that is to be attacked, bya 
company recently formed in Switzerland for the pur- 
pose. The work is estimated to cost $15,000,000 and 
to occupy five and a half years. 

The assignees of the Grant Locomotive Works have 
advertised that they will receive until Jan. 15, 1894, 
sealed proposals for the purchase of the entire property 
of the company now in their hands. The office of the 
assignees is at 100 Washington Street, Chicago. 

Four Texas train robbers have been given 35 years 
in the State Prison within a week of the date of the 
commission of their crime. This, too, is the lightest 
sentence for that crime known to the Texas law. Tray- 
eling will henceforth be enviably safe in Texas. 

The Ensign Manufacturing Company, at Huntington, 
W. Va., which has been closed for several months, has 
resumed operations in full, giving employment to about 
1,000 men. The company has contracts for work which 
will keep its shops in full operation for three months, 

A collision between the Bissel accommodation on 
the Baltimore & Ohio Railroad and a yard engine of 
the Carnegie Steel Company, hauling slag, occurred 
Dec. 19 on the trestle spanning Turtle Creek, near 
Braddock, Pa. One man was killed and 15 were in- 
jured. 

President Bacon, of the Baltimore & Ohio Southwest- 
ern, has received from the Pullmans a new private car 
which is called “Virginia.” It is of the combination 
pattern, 75 feet 5 inches long, and the interior is finished 
in vermilion and satinwood, trimmed with embroidered 
leather. 

An engine on the Pennsylvania Railroad drawing a 
special car carrying a physician summoned on a case of 
emergency on Noy. 24 made the run from Philadelphia 
to Harrisburg, 105 miles, in 110 minutes. The fastest 
time previously made between these places was 125 
minutes. 

Application will be made at the next session of the 
Dominion Parliament for the incorporation of a railroad 
to run from Regina, Northwest Territory, southerly to 
the boundary near Wood Mountain; also from Regina 
northeasterly to the Saskatchewan River, east of the 
second meridian. 

The Third Avenue cable railway, in New York, was 
officially opened to traffic on Dee. 4 from 130th to 6th 
street. The Laclede Car Company has built the cars 
for this road. They are 30 feet long over all, with 
22-feet bodies, and are lighted by the Pintsch com- 
pressed gas system. 

Mr. Frank W. Hawley, Vice-President of the Cataract 
General Electric Company, of New York, said recently 
that electric power from Niagara Falls would be ready 
for transmission early in the spring, and the officers of 
the company believe they will be able to transmit the 
power as far as Albany at a profit, 
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The central power station at the Falls is nearly gom- 
pleted, and the hydraulic Power plant will be in ition 
in a few days, electric ins tion willbe delivered in 
a few months, and possibly the ‘firsteefetfie generators 
will be delivered soon after March 1, and a line com- 
pleted to Buffalo by the early spring. 

A collision between a passenger and a freight train 
occurred on the Richmond & Danville road Dec. 20, 
caused by an open switch letting the passenger train 
run onto a side track where the feight was awaiting its 
arrival. Five persons were injured, and three freight 
cars and both engines were wrecked. 

A 20-foot trestle, weakened by flood, gave way under 
a passenger train on the Western New York & Pennsyl- 
vania road, Dec. 15, piling the engine, baggage and 
smoking cars, and one day coach between the banks of a 
creek 31 miles from Dunkirk, N. Y. Five persons were 
killed and a number of others wounded. 

The latest suggestion in reference to the proposed 
transcontinental railroad from Pernambuco, Brazil, to 

Valparaiso, Chili, is that connecting links between ex- 
isting lines in Brazil should be built, and that the re- 
sulting Brazilian system should then be connected by a 
line through Paraguay and Northern Argentine with 
the Argentine systems. 

A locomotive boiler explosion occurred on the Fitch- 
burg Railroad, at Baldwinsville, Mass., Dec. 7. A 
double-header freight train had stopped at the water 
tank, and while the first engine was taking water the 
boiler of the second exploded. According to press re- 
ports the crown sheet collapsed owing to low water in 
the boiler. Two men were injured. 

Plans have been completed for the new plant of the 
Westinghouse Electric Company to be erected near 
Pittsburgh. The following buildings are included in the 
plan: A machine shop, 75 by 231 feet, two stories; ware- 
house, 76 by 754 feet; foundry, 150 by 700 feet; shop, 
75 by 300 feet; power house, 76 by 300 feet; a punch 
department, 76 by 250 feet, and others. 

The following have been elected officers of the South- 
ern & Southwestern Railway Club for the ensuing year: 
President, Pulaski Leeds, Louisville & Nashville; First 
Vice-President, HK. M. Roberts, South Carolina; Second 
Vice-President, F. H. McGee, Central Railroad & Bank- 
ing Company of Georgia; Treasurer, A. G. Steinbrenner, 
St. Louis; Secretary, S. A. Charpiot, Macon, Ga. 

In answer to some comments on the recent discharge 
of 1,000 men by the New York Central, Third Vice- 
President Walter Webb said: “There is nothing un- 
usual in the discharge of the men. ‘They are principally 
carpenters, painters and artisans in general, who are 
catalogued as extra employees. On December 1 every 
year many men are discharged, for the reason that 
there is no work for them to do.” 

The largest tank in the world is being constructed in 
Sixty-fifth Street, New York City, for the Consolidated 
Gas Company. Its capacity when fully inflated will be a 
trifle more than 4,155,000 cubic feet. It will rise 165 
feet above the surface of the street and extend 43 feet 
below the surface;making a total column of gas 208 feet 
high by about 150 feet in diameter. Nine hundred tons 
of iron will be used in its construction. 

The Secretary of State of Missouri has granted a char- 
ter to the Missouri River and Chicago Railway Company, 
capital stock, $1,200,000. The road will be constructed 
from a point on the Missouri, Kansas & Eastern Rail- 
road, in Callaway County, near St. Aubert, thence in a 
northwesterly direction to Fulton and Columbia, thence 
in a northeasterly direction to the Wabash, near Cen- 
tralia, and thence to Hannibal, about 120 miles. 

The New York, Lake Hrie & Western road passed 
through the ordeal of carrying the excessively heavy 
World’s Fair passenger traflic more fortunately than 
any of its competitors. It carried over 300,000 passen- 
gers during the time the Hxposition was open, without 
an accident. It is said that no road in the world has 
ever heretofore carried so large a number of tourists, in 
a like period, absolutely free from disasters inyolving 
injury and death. 

The Missouri Pacific Railroad is trying the Knapp 
car ventilating system on one of its passenger cars, and 
with satisfactory results, it is said. The device consists 
of a T-shaped pipe, the vertical leg of which extends 
into the car, and has openings near the floor, while the 
horizontal leg is on the car roof and is fitted with fun- 
nel-shaped ends. The air current through the horizontal 
pipe when the car is running induces an upward current 
in the vertical pipe. 

Hvidence of the extension of coal mining in India is 
afforded by the increasing ratio of Indian coal con- 
sumed on the railways there. Of fully a million tons 
of coal used last year, 876,000 tons were Indian coal, 
and only 204,603 tons Hnglish. The inerease on the 
former—the native coal—for the year was equal to 
11.92 per cent., and on the latter there was a decrease 
of 5.64 per cent. The East Indian Railway is alone 
using coke, but several lines still adopt wood, of which 
300,682 tons were consumed last year—a decreasing 
quantity. 

The Atchison, Topeka & Santa Fe has ordered 91 
locomotives. The Baldwin Locomotive Works will 
build 71 of these, and the Richmond Locomotive Works 
will build 20—ten consolidation, and ten 10-wheel en- 
gines. The Baldwin order is for the following engines: 
ten 20 by 26-inch cylinder consolidation engines, six 
19 by 26-inch cylinder 10-wheel engines, ten 18 by 24- 
inch cylinder 10-wheel engines, fifteen 17 by 24-inch cyl- 
inder 10-wheel engines, twenty 17 by 24-inch cylinder 
8-wheel engines, ten 19 by 24-inch cylinder mogul en- 
gines. Of these 42 are to be built immediately, and 
the remainder will be constructed during the year 1894. 
The six 19 by 24-inch cylinder 10-wheel engines are for 
the Southern California road, the ten 19 by 24inch cyl- 
inder moguls are for the St. Louis & San Francisco, and 
the remainder are for the Santa Ie system proper, 
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onsolidation Compound Locomotive, Exhibited at 

the World’s Fair. 

The photographic view and line engravings on this 

nd the opposite page show the appearance and illus- 

rate the construction of a consolidation compound loco- 

10tive built by the Schenectady Locomotive Works, 

nd which has been on exhibition at the Columbian 

xposition. The engine is designed to burn bituminous 

oal, and weighs 149,000 pounds, of which weight 132,- 

90 pounds rest upon the drivers, and 17,000 pounds 

2st upon the engine truck. The total wheel base of 

1e engine is 21 feet 7 inches, the driving or rigid wheel 

ase being 14 feet. One distinguishing feature of this 

ngine is its very large low-pressure cylinder, 32 inches 

y 26 inches, which is the largest locomotive cylinder in 

merica, if not in the world. It is possible that this 

iameter has been equaled by some of the Webb three- 

ylinder compounds in England. This engine is of the 

wo-cylinder type, using the Schenectady Locomotive 

forks’ standard intercepting valve invented by Mr. 

.d. Pitkin. The high-pressure cylinder is 22 inches in 

ameter by 26-inch stroke. T.e extensions of both pis- 

mn. rods are carried through long sleeve bearings of 

ymposition metal in front cylinder heads. The cross- 

2ads are of the Laird type, substantially built, and 

‘e made of cast steel. The main rods are fluted; and the 

irallel rods are made with solid ends, excepting the 

mnection at the main crank pin; which is made with 

uted bearings, strap, bolts and two keys. The oil 

ips on all the rods are worked out of the solid iron, 

1d have brass caps screwed on. 

The following table gives some further information 

‘ interest in regard to the pistons, valve and driving 

heel details: 

ston, horizontal thickness of....... - . ....- 434 ins. and 5% ins. 
is packing, kind Le 5 a5 Cast iron rings 

PO, WIR . vec cueece ves ee 4 ins, 
rod packing, ‘kin, :... cesar seep eeeere U.S. Metallic 

eam ports, size.. KK. H., 21 ims. x 24g ms.; L. H., 19ins. x 2% ins. 
Kesh ke ei. kK. H., 2lins. X 3ins.; L. H., 19 ins. x 3 ims. 
Ma Fes; wWidbh .. ics «(tases evidne ebb eee 13g ins. 
IdGtVAlVOB, KING. . 2.50055 ceaseless Rees eens fRichardson balunced 
i # greabest travelilsivacscceesnet ents 546 ins. 
re 3 lap Jofief..ssweas -Outside, 34 in.; inside, 0 ins. Mae 

2% lead, in full stroke .. Bs. ts in, 
alve stem packing, kind........c.scssccseeses U.S. Metallic 
tiving wheels, diam. outside of tire......... 51 ins. 

PMs JOULLBIG. .iciottic senttclele ccveddasseanke 86 ins. dia. X 9 ins. long 
FIMO GCUNCK, StYVIO.. ctecccess decree tbeceicasne 2 wh’l swing, bolster 

ae 4 wheels, kind.... Krupp steel tired, spoke center 
ee 3% ‘ GAM Vie wen ce seer en ae es 30 ins. 
a5 ae HOUPDAIS. dine 21 isan le ielins coeeed 6 ins. dia. X 1U ins, long 

‘ank pin journals, main pin, main rod...6 Oe x 6 is 
“ “ae “ oe side ia -- 644 “ i o4 ‘ 

s ss . inter. “ “e ee x 4% “ 
“sé “ id front “ «se oO ad x 334 “ 

Lad ee +“ back “e “ «“e 6 “ od 334 o 

The boiler is of the wagon-top type, 62 inches in 

diameter at the smallest ring, and is designed to carry 

180 pounds of steam per square inch as a working 

pressure, It is substantially attached to the frames 

at the firebox end. 

The firebox has a double riveted mud ring, and is 

provided with a firebrick arch supported upon four 

water tubes. The ashpan is of simple form, made 

with upper and lower sections, which are bolted to- 

gether near the horizontal center line of axle. 

The following table gives some further information 

in reference to the boiler, firebox, etc.: 

Boiler, thickness of steel.............--seeseeeee ¥ in. 9 in. and 5 in 
«« “maker £ i ofnistaiavein eceiaiais se semtemteente Worth 
“horizontal seams... . ...Sextuple riveted, butt joints 

FWire-box, Jongth...cvigheer= weer eee netnenicvermene 08,5; ins. 
th WIG EMD vo:0< soos nite pe ie sR 2 ances eerie 413¢ ins. 
as Gepth. swereet sass tee seas ses Front, 6234 ins.; back, 5934 ins. 

Crown, 34 in.; tube, 46 in. 
sides, 5 in.; back, ~s in. 

ne maker aly fine bac Re Aaa teks honor Otis 
ot water SPACe......050..% Front, 4in.; sides, 3 in.; back, 3 in. 
a crown stayed by..-....-.e.ccscecsce 6 in. x 3% in. crown bars 

Tubes, melee jin a ce eae atelalelsiniais sigidri toon elas teetaile Charcoal iron 
PY (i) . GRaconcae bo Sode sade Sbcadqacdee 
.. outside diain. and thickness....... Die O- Di>¢ Nowil W..'G. 
+ length over tubesheets ..... sate 12 ft. 

Heating surface, tubes, in sq. ft.... 1,878. 
cs es PEOOK cuit! | pae< sacniesice lee 168.2 
=f ag total oben ass | a oe. 2,016.2 

Grate surface; in Bq) ft. .vis dents sepsis ee ote 31.1 
“sy Btyle...5- «xeaige sees Soe Bet Las atc Rocking 

Ashpan. Btyle: 2. .c. cacscnes ecstince hee wes Res Sectional 
Exhaust nozzles, styleise..) ste tities Cea Single 

- 2 diameter. SR oe 5 ins, 544 ins. and 5% ins 
Throttle: ccce->soaces smoker te .Balanced valve, double poppet 
Smokestack, inside diameter. 14 ins. near bottom 

& top above rail......... .......-.. 14 ft. 5 ins, eng. central 
wide eke Two No. 10 Monitor injectors Boiler supplied by............. 

The tender, empty, weighs 35,000 pounds, and carries 

eight tons of coal and 4,000 gallons of water. The total 

wheel base of the engine and tender is 47 feet 214 

inches, and the total length of both is 57 feet 15 

inches. 

The cab is of good size, and has a trap ventilator in 

the roof, and has the levers, injectors, valves, etc., ar- 

ranged as conveniently as possible with this style of 

engine. The injector check pipe is kept close to the 

running board in its forward length, offering no oppor- 

tunity as a footstep in reaching the sand-box, a step 

for this purpose being attached to the boiler, as also a 

step for reaching the headlight (not shown on illustra- 

tion}. 

The engine is equipped with the combined Westing- 

house and American driver brake, the tender having 

Westinghouse brakes on all wheels and Central steel 

brakebeams, P| 
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Passenger Car Construction. 

BY FRNEST MERRICK. 

It is not infrequently asserted by some carbuilders 

that we have reached the limit of advancement in 
pasenger car construction. That is to say, that within 

the specified, and now definitely settled widiu and 

height of our cars, we have perfected a design affording 

to Americans the best possible comfort in traveling. 

Certainly in so far as interior arrangement, com- 

fortable sittings and luxuriant apartments are con- 

cerned, it is indeed difficult to see how we are to ad- 

vance much further. Silk head linings, onyx wash- 

stands, silverplated trimmings, and a rich display of 

plush in sittings and draperies, are combined with 

elaborate hand carvings, spindle work and heavy bev- 

eled mirrors to produce a most dazzling effect. Hvery- 

thing is placed at the disposal of the designer, and 

expense is in no way considered. In many instances 

it might well seem that we are over-doing this interior 

work; overlapping the ornaments, and in some cases 

actually infringing upon the strength of the post fram- 

ing. If a car is properly set for easy riding, has good 

systems of heating and lighting, and the seats are com- 

fortable there is little to be gained in a display 

of showy embellishments. All these extras do not add 

to the comfort of traveling half so much as the fact 

of knowing that one is within a good, strong frame- 

work in case of accident. 

Foreigners at the World’s Fair said that we Ameri- 

cans put our time and money on the inside of cars, and 

leave the framework naked of steel plating, strengthen- 

ing devices and proper trussing. Such criticism is not 

without truth, for one has but to mote the frightful 

destruction of cars in a collision, to come to the con- 
clusion that the skeleton design of our cars does need 

attention, fully as much if not more tham the interior 

decoration. All has not yet been done to give us a 

satisfactory framework; a fact well attested by a com- 

parison of cars after a wreck. Nor will it suffice simply 

to make every member larger and stronger, or to build 

the ear entirely of iron. There are defects in the gen- 

eral exterior design of our cars, and especially in the 

end framing. Take, for instance, the ordimary plat- 

form as now constructed, it is a pieced out projection 

on which is hung a congested mass of heavy appliances, 

sagging it down and rendering it capable of little resist- 

ance in case of a collision. Also, the large door placed 

in the center of the end, cuts right through the back- 

bone of the system of bracing and seriously weakens the 

strength of it, when considered as a breastwork. 
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That some radical change is needed in the end con- 

Struction of our passenger cars is plainly evident; and 

it is a subject that some carbuilders are giving much 

attention to. It might seem to some that the present 

type of vestibule, and especially the Pullman wide end 

vestibule, affords as strong an end structure as can 

possibly be designed over such area; and moreover, 

that cars equipped with vestibules are held steady 

on curves in fast running, and are seldom telescoped. 

This is to a large extent true, but it must be notea wat 

the purely anti-telescoping feature of the vestibule, and 

its merits of safety could all be preserved, and the whole 

thing stripped of about half of its present regalia. 

A properly constructed car without platforms, and with 

an overhead buffer plate, would possess every factor 

of safety now claimed for the vestibule. 

Under its present construction the ves..vule entails 

a cost that almost prohibits its application to common 

coaches, and consequently but few cars are thus 

equipped. The new Pullman wide end vestibule is still 

more costly, and but very little, if any improvement 

«ver the old. No mew features of safety are incorpor- 

ated, and the opportunity. conferred for loafing in the 

vestibule is to many a serious objection. Again, nothing 

iis added to the room space of the car, and all this extra 

framing is so much more weight set out on the end 

of the platform, 

If the floor space of the new wide end vestibule was 

wtilized as heater room space, or for one of the saloons, 

and at the same time a means of egress afforded, as 

well as a passageway between cars, the mew design 

would indeed present a very decided improvement. It 

would lengthen the car just the length of the platforms 

without extra cost, and give room for four additional 

seats. It would, in fact, be a car without platorms, 

and the plan of taking the space for the saloons, or 

heater room, would afford an excellent opportunity 

for an end wall with plated-framing. 

The subject of doing away with the platforms on a 

passenger car is by no means a new one, but like ey- 

ery improvement of a more or less radical nature that 

jhas characterized car building for the last ten years, 

iit will have to plead its way slowly, for the tendency 

lis to seek standards and not changes. However, if 

everything was reduced to a standard there would be 

no progress, and carbuilding is of necessity bound to 

keep pace with accessory improvements in the demand 

' for more rapid and safe traveling. Whatever may 

be done toward improving the roadbed, amending 

the system of signals and educating competent em- 

ployees, collisions will never be entirely eliminated, 

and we carbuilders are duty bound to give the public 

the best possible car to cope with such. 

The enormous strains of pulling, buffing and twisting 

require a more rigid construction than can possibly be 

had by bolting on a projection in the shape of a plat- 

form, which soon sags down and becomes loose, so that 

when a collision occurs it is either easily pusned back 

under the car or easily mounted, and the body of the 

car given six feet momentum to go crashing into its 

meighbor. We have plated its timbers, bolted it and 

ttrussed it in every conceivable way, and now it is time 

to do away with it entirely. But what is to take its 

place? Nothing at all. Simply extend the sills and 

place the draft gear directly on them, and abolish the 

use of platform timbers altogether. Place a door on 

each corner of the car at such an angle that it will be 

both convenient to get out and go from one ear to the 

other. This would make four outside doors to the car, 

and leave the center of each end a solid breast for iron 

plating in such a manmer that telescoping would be 

nigh impossible. The end of the car would of course 

be rounded off and have a projecting end sill, upon 

which the present combination buffer plate should be 

lengthened to the width of the car, and we attending 

parallel lever, buffer springs and stems made to con- 

form. This would at all times afford a continuous 

passage at the comer doors, beside being a more ser- 

viceable buffer plate, by virtue of its length and weight. 

As to the question of steps, they could either be of the 

extension type, or swing out from under the car. No 

mechanical engineer who has made a careful study 

of the devices presented at the World’s Fair would be 

backed down by this problem, which is undoubtedly 

practical. 

An overhead buffer plate would be required, and its 

construction would be that of the para.wel lever and 

stems carrying out much the same principle on which 

the upper part of the Pullman vestibule is operated. 

The overhead buffer is mevessary to hold the cars 

steady. And it could also extend the full width of the 

car and be made to serve as a substantial covering. 

Thus it would appear that the present platform and 

vestibule with its enormous cost and rigging can be 

entirely done away with, and a simple construction 

substituted without the sacrifice of any factor of safety. 

In fact its chief advantage, that of anti-telescoping, 

would ‘be greatly improved. At least five feet of uvail- 

able space is added to the interior of the car, and it will 

not take a railroad man long to figure out the additional 

profit to his company by being able to add four more 

seats im the same leng.— of car over platforms, and also 

get a car of less cost and much easier to maintain. All 

the rigging and trappings that go to make up the pres- 

ent combination platform have rendered the cost of 

this part of the car far in excess of any other section 

of the car of equal length. And when it is considered 

that the platform space between two passenger cars is 

dead-head space, and in no way available while the 

cars are in motion, this extra cost is indeed a large item. 

Going now to the interior of the car with a door at 

each corner, the opportunity for advantageous arrange- 

ment is equal (if not greater) to the best designs now 

in use. The space between the doors and right against 

the end of the car is the place for the saloon and heater 

room at one end, and the ladies’ toilet at the other end 

of the car. The corner made by the aisle to the door 

and the seats, is the place for a washstand and cooler, 

and the corner opposite, the place for the locker. All 

such additions as bulkhead partitions and elaborate 

mirrors at the end of the main aisle will appear in 

this arrangement to the best advantage. 

The whole end structure should be as simple as pos- 

sible, and the chief aim of a change like this must be in 

the interests of safe traveling. If the departure as out- 

lined above does not carry with it such pre-eminence, 

any little conveniences or embellishments made pos- 

sible thereby are not worth mentioning. 

In the old carbuilders’ dictionary the definition for a 

plaitform is given as ‘a floor at the end of a car sup- 

facilitate ingress and egress.” Certainly it is within 

the province of the present knowledge on car building 

“to facilitate ingress and egress” without perpetuating 

this complicated and expensive projection. 

That there is, among carbuilders, a tendency of thought 

in this direction is plainly evident from the general 
tone of contributions in our railroad journals, brought 

out possibly by the marked lessons of recent frightful 

collisions, and the broadening knowledge of car con- 

struction as seen at the Columbian Hxpowition. It is 

not too sweeping a statement to say that as car-buuding 

progresses the platform will be ultimately abolished. 

It is expensive, complicated, and all its present uses 

can be very much broadened in a car of better design. 

In the design of corner doors the question of inter- 

changeability with old cars might at first thought 

seem a very serious hindrance. But when it is consid- 

ered that the only objection raised, is that of incon- 

veniechne in passing from the corner doors to the old 

platform, the objection is slight, and can be readily 

overcome by the application of trap doors, and plat- 

form gates, These gates are a safeguard to passengers 

as it is, and should be used’ more extensively, even with 

the present platform. 

A solid train made up of passenger cars without plat 

forms, with overhead buffers, and the ends well framed 

with steel plating would be in some presentable shape 

to meet another train on the same track; would stand 

the shock better as a combined whole, and destruction 

of life and property would not be imparted to each 

car by the giving away of platforms in succession 

This great advantage is now to be had in riding in a 

solid vestibule train, but the same advantage can, and 

should be brought within the scope of the every day 

coach. IT urthermore, a car with four corner doors 

would afford a quick means of escape in case of an 

accident, amd the feature of swinging the steps back 

under the car when the train leaves the station is 

certainly an advantage in prohibiting belated passen 

gers from grabbing a hold when the train is in motion 

The old Miller platform has done some good service 

and has been in use now for many years, but it is un 

doubtedly a fact that it must soon give way to a bet 

ter and safer form of end construction. 

The largest diamond ever discovered was recently un 

earthed in the Jagersfontein mine in the African Free 

State. It is described as a pure white diamond, weigh 

ing no less than 971 carats. 

The longest reach of railway without a curve i: 

claimed to be that of the new Argentine Pacific Railway 

from Buenos Ayres to the foot of the Andes. For 211 

miles it is without a curve, and has no cutting or em 

bankment deeper than two or three feet. 

Frank Parmelee, the famous bus man, of Chicago, ha: 

sold his business to a corporation to be known as the 

Parmelee Company, of which John N. Abbott, formerly 

general passenger agent of the Hrie Railroad, will b( 

the General Manager. Frank Parmelee is 78 years ok 

and has lived in Chicago over 40 years. His transfe 

and bus business is the largest in the country, and hi: 

wealth is estimated at $1,500,000. 
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Passenger Cars at the Columbian Exposition. 

The following table names and describes the passenger 

ears that were exhibited at the World’s Fair, in Chicago. 

It accompanied the paper on ‘Passenger Train Hquipment,” 

raed before the Western Railway Club, by Mr. George 

Gibbs, Mechanical Engineer of the Chicago, Milwaukee 

4 NATIONAL CAR AND LOCOMOTIVE BUILDER. 
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this last summer I was rather surprised in hearing sev- 
eral foreigners say that they were going to recommend 
our draft rigging to their governments when they went 
home. I said to two or three of them: “You do that and 
you will get sick of it.’ This question is a live one for 
master mechanics and master car builders to think of, be- 
cause we have already had to express an opinion in the 
letter ballot. We were asked to vote for double deadwoods. 
The motion was lost. It almost went through, but still it 
was lost. It will probably go through another year. It & St. Paul Railway: 

Mr. Gibbs’ paper was discussed at considerable length 

at the November meeting, and we present the following 

abstracts from the discussion: 

Mr. Rhodes: In order to start the thing, 1 have some- 
thing to say on a portion of the paper, anu 1 would like a 
little later to have an opportunity to say something rurcher 
on the subject. What 1 want to refer to, im the first place, 
is a matter which the paper does not seem to have reterred 
to very particularly. ‘Lihat is, a comparison of tne draft 
rigging on American as compared with the HKuropean-put 
cars. it seems to me, in looking over this Loreign equip- 
ment, that one of the Most siriking diiterences wetween 
the MWuropean and our equipment is the draft rigging. 1 
heard a prominent master mechanic, in looking over some 
of the couplings between the engines and tenuers, between 
tenders and coaches and coaches and freight cars, almost 
ridicule the connection between the two vehicles. He made 
this remark: "lL wouder how long such a rigging would stand 
and hold together on our lnes”! Now, as a matter ot 
fact, there is a great difference between the two when you 
look ‘at them at first, but if you look at the riggmg and 
consider only the pulling features ot the rigging and com- 
pure these book connections ‘between the engmes and tanks 
wud other equipment ;with our link you find that there is no 
diiference, that our link connection is just as trivial and 
Just as small as any of the connections on this toreign 
equipment. So there is no difference there. What does 
make the ditterence, then? Js it because our equipment 
is ponderous and heavy compared ito theirs? Jt is simply 
this, that the toreign equipment does not perform in its 
drabi rigging the double tunction that we do in this coun- 
try. We bave—Il think very unfortunately—a draft rigging 
that bas to perform two tunctions, Lt has to pull and it 
has to ibulf, You cannot get up anything which would be 
so destructive to machinery as just that style of connection. 
Now if you Jook iat these foreign exhibits at the Wor.d’s 
air, you will find that those two tunctions are separate 
and distinct. ‘ne part which has to do the pulling does 
pulling alone and nowbing else. ‘the part that has to uo 
ihe butling does butting alone and nothing else. 1 think at 
the present time there is perhaps nothing more important 
than a thorough understanding of that sumple facc. ‘Lhe 
reason of its umporbance is that we are just entering into 
this matter of wutomatic couplings and iwe are adopting 
a device which has got to go backward and forward all 
the time. We are trying to make that kind of thing per- 
fect and I do not beeve we shall until we separate those 
two parts as they have done in foreign countries. here 
ure, 4 think, some quite interesting poimts that are worth 
considering in that connection, If you look at the framing 
under this foreign equipment you will find the dratt sills 
there, but when it comes to the pulling connections, in place 
of the draft umbers running out to the end sills, as we have 
them, they diverge and go out to the butter, so that at the 
end of the car there is practically no center sill at all. With 
us we are obliged to concentrate everything to the center; 
not only dratt sills, but we have to have intermediate sills 
und we get them as close to the celter as we CaM, sO as 
ro concentrate our strength in the middle of the car. 
I was very much interested in an argument that came 

up between a foreign engineer and an American master 
mechanic, The American master mechanic was wonder- 
ing and asking how they managed in Hurope to run their 
engines without any headlights, or with a comparatively 
small headlight, and the foreign engineer said, ‘Well, our 
lines are all thoroughly fenced in. No trespassers are al- 
lowed to get on the property in any way; cattle are not 
allowed to come on the property, and there is no necessity 
for the big, glaring headlight that you use in this country.” 
The American master mechanic thought that he had the 
foreign engineer by making this remark to him, “Maybe 

that may do on your main lines, but you surely have to 

ship cars at night and you have to go into yards after 

freight cars, and if you do not have any headlights, how 

can you tell when you get to your freight cars’? But the 

foreigner said: ‘Well, we know where they are. We are 

‘old what track they are on and we goin there at seven or eigh 

miles an hour and when we strike them we know that we 

have got them.” That showed in a very clear way that 

they were not afraid of knocking their draft rigging all to 

pieces as we are here, That question doesn’t come up 

there. hey have buffers which take all the blows and all 

the strains and the draft rigging is not damaged at all. 

Now in this country there is nothing more expensive than 

the maintenance of draft rigging on our freight cars, and 

is a thing which will surely come, and a curious thing is 
that the lines in the Hast are not supporting this matter 
the way they ought to. The reason is this, that they have 
had draft rigging with double deadwoods on their cars 
in the past, and have had no experience without. Since 
the introduction of the M. C. B. coupler, however, they 
have curiously enough dropped the double deadwoods. They 
are now going to get experience without the deadwoods, and 
I think after a year or two that we will find them very 
glad to adopt some kind of protection to their draft rigging, 
the*same as they had before. 

I do not wish to be understood as advocating the style of 
buffers used on the foreign equipment. They have difli- 
culties with their buffers, as they are spread too far apart, 
and I understand there is considerable difficulty on curves, 
by one buffer getting caught behind the other. I think that 
our deadwoods, placed near the center would probably be 
about what ‘we want. 
Mr. Herr: I think that the point Mr. Gibbs makes in 

regard to the excessive decoration and consequent expense 
of the Pullman cars is a point very well taken. It is cer- 
tainly possible to make a sleeping car equally as com- 
fortable as the cars in which so much decoration is used, 
with very much less expense. Much of the decoration in 
both the Pullman and Wagner trains was of such a char- 
acter as to be either very easily soiled or very difficult to 
clean after it was soiled. 
Mr. Barnes: On page 33, Figs. 21 and 22, is shown the 

use of iron and steel plates to strengthen the cars. It 
seems to me there is a point that could be discussed with a 
great deal of profit just now, some means of strengthening 
cars in collisions. If I remember correctly, in three colli- 
sions lately nearly 70 people have lost their lives because 
the master car builders have permitted cars to run which 
were unsafe. I think somebody is morally responsible for 
running such villainous equipment as ram on the road at 
that time. I had friends—engineers—who were present at 
the wreck, and they told me that the cars went all to 
pieces and split up. I have talked with car builders and 
they say they no longer build cars that way, except on 
specifications of railroads. Hven the specifications of the 
ear builders are \better than some railroad specifications. 
One car company has a plan by which it puts horizontal 
plates on a car and prevents splitting. Z would like to get 
an expression of opinion from the members with regard to 
the justice of putting people in a passenger car with no 
provision to prevent the car splitting open. 

Mr. Rhodes: In reference to the poit Mr. Barnes has 
brought up, about the strengthening of the timbers with 
irou plates, 1 had never looked upon the placimg of iron 
plates on the draft timbers as being a device one would 
call by the important name of “non-telescoping.” A great 
many lines have plated the sides of their trucks for some 
time past with iron, and the object in that has been to pre- 
serve the strength of the truck frame, and at the same 
time to make up for the weakness in the truck frame 
brought about ‘by. holes being put through. JL do not think 
that the placing of iron plates on draft timbers has been 
brought about on account of the liability of the cars tele- 
sccping, but because the draft timbers break so frequently 
on account of the holes through them that it has been 
found economy to line them with iron to save them break- 
ing in ordinary service. : 

I do think the strengthening of the fronts and sides of the 
cars is a very important matter, and some ten years ago 
jit was noticed on one road that 1 was connected with, that 
in accidents that happened the sleepers got more damage 
than the coach equipment, and in remonstrating, at one 
time, with a subordinate official of the sleeping car com- 
pany, he made this remark to me: ‘We don’t build cars 
to run on their sides,” and I said to him: “Don’t you? You 

only build them to run on wheels? You had better start at 
once to build them to run on their sides, too. Cars get 

on their sides quite often, and it is very important that 

they be able to stand the service when they get on their 
sides.” It is also, as Mr. Barnes says, very important to 
have them come together, without going together, like an 
accordeon. In the paper attention is called to_one con- 

struction as used on the C., B. & Q., termed the Challender 

Truss. There is no patent on that device, and I do think 
it is a matter which is worth considerable attention. dn 
that construction there is a heavy plate running through- 
out the sides of the car. The great advantage of that is 
that we get the full benefit of the posts without having 
them cut through by framing and bracing as is necessary 
where you do not use that construction, I believe that if some 
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of the master car builders would look at the way they have 
riddled and cut and put holes through their posts and 
pillars, they would see that they have practically cut the 
life out of them. The particular feature of the Challender 
truss is that all those posts are made solid and intact with- 
out any holes bored through them. The plate is screwed 
to that and it makes a very strong construction. 

I would like to call attention to some points in Mr. Gibbs’ 
paper, which I think are worthy of attention, especially 
at the present time, when it is so evident to every one that 

PASSENGER TRAIN EQUIPMENT AT THE WORLD’S COLUMBIAN EXPOSITION. 
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the railroads have got to be operated cheaper in the future 
in order to make ends meet. Mr. Gibbs, 1 am very glad to 
say, bas criticised the lavishness and expense of some of 
the equipment in a very free way. It is also interesting to 
note that an official of a prominent Hastern railroad, who 
probably never saw this paper at all, has come out boldly 
in the same way, and said that the expense of some of our 
equipment is not warranted by the returns the railroads 
get for it. It is mentioned in this paper, I believe, that 
some of the equipment, even the smoking car, I believe, is 
finished in vermilion wood. Now, vermilion wood costs 
$300 a thousand, which is a pretty expensive finish for an 
ordinary car. A great many of our sleepers are now fin- 
ished in that way. There is also much of the coach equip- 
ment which is expensively finished; it hasn’t yet got to 
vermilion wood, but it has got to mahogany, which costs 
$200 a thousand. The Canadian Pacific car is furnished 
throughout in white mahogany, which costs about $200 a 
thousand. One thing I was glad to see in looking over the 
paper, and subsequently looking over the cars, and that is 
that the cars of one of the foremost roads in the country, 
the Pennsylvania lines, are finished in oak, and 1 have 
since learned that this is the standard finish for the Pennsy!- 
vania coaches. Quartered oak costs about $40 a thousand. 
Now there are many lines not near as well off as the 
Pennsylvania Railroad which are running into timber cost- 
ing $200 a thousand. I believe it is because they have not 
fully weighed up the question. It is not absolutely neces- 
sary, if you want to get these colors, that you should use- 
such expensive wood. A beech or aibirch, or a maple, which 
can be bought from $25 to $45 a thousand, can ve stained 
so that one cannot tell the difference between them and 
mahogany, or if you want to represent white mahogany, 
you can use some of that style of lumber, and there is not 
one in fifty who ride in these cars who will know the differ- 
ence. It seems to me that in future construction, if we have 
got to operate our railroads cheaper, one way for us to do 
is to use a cheaper lumber in our equipment. 

In looking over the equipment of the Canadian Pacific, 1 
noticed an interesting point about couplers. The M. CU. B. 
form was used under that equipment with the Miller plat- 
form and with the butting arrangements separate and dis- 
tinct from the drawbar. I think it is interesting to notice 
on the Canadian Pacific that there is a separation under 
passenger equipment of the two features of a drawibar, 
the arrangements for pulling and butting being entirely 
separate. Also, that the Canadian equipment had a vesti- 
bule, the diaphragms of which are.made of canvas. 1 do 
not know just what the cost of the canvas is, but it must 
be very cheap compared with rubber. Some of the master 
ear builders will remember well the enormous prices 
charged for these vestibules, and especially the rubber 
diaphragms. We have paid as high as $120 each per cur- 
tain, though afterward, when they got to be used more, the 
price got down to about $90. I would advise those who are 
putting on vestibules to look into this question and find if 
they can’t use canvas as well as rubber. I think they will 
find it would cost $1 to every $10 or $20 it does with 
rubber. : 

I should call g strictly non-telescoping car one constructed 
like the Chicago & Alton, with the Blackstone platiorm, but 
if we want to give these other devices those names we 
can, of course, do sO 

In looking over the lighting of the cars, 1 was struck by 
some things which are hardly in keeping with some of the 
talk we get from the advocates of improved lights. The 
roads that use them do not seem to be quite sure of them, 
and in place of having a single lighting equipment, they 
have a double lighting equipment. That is not in the line 

of economy. If you iwant to have your equipment main- 

tained in the most economical way it ought only to be neces- 
sary to have one set of lights. If you have two, it must 
be that you are not very sure as to how the first is goimg 
to answer, so you must have the second to fall back on. 
If you have to buy two, of course it costs a great deal more 

than if you have to buy one. ae 5 
There are some other matters which in our modern cars 

we have gradually drifted into which are worth attention. 
One is the matter of curtains as used on cars as against 
blinds. I had rather got the impression that the curtain 
was a cheaper thing to use in a coach than a blind, and 1 

dare say it would strike most people that way, if they had 
not given it some little thought, but some figures made by 
the general foreman of our Aurora shops surprised me by 

showing that the curtains in a first-class coach cost about 
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$120, and that the blinds cost about $82 a car. The cur- 
tains probably won’t last more than from three to four 
years, while the blinds last as long .as the car. In look- 
ing over the equipment at the World’s Fair you will find 
this is an expense that the railroads are gradually drifting 
into, and I believe without fully weighing up the cost. 
The same thing applies to seats. It used to be the practice 
to make iron seats. We have now gotten into the way of 
making wooden seats. At first sight you would think the 
wooder seat was, of course, cheaper, but as a matter of 
fact it is more expensive, especially if you make it of 
cherry, which costs $100 a thousand, or mahogany, $200 a 
thousand, and they do not last half as long. 
Now, I am aware that as an offset to these criticisms, it 

will be said, “Well, you have got to make some changes. 
If you don’t people will regard you as old fogy and say 
you are not keeping up to the times.’’ That is true, but we 
must remember that if you carry out all details in the 
same lavish, expensive way, we may get your road into bad 
shape. I believe managers should give more attention to 
many of these points than they have in the past. I do 
not think they have weighed up the fact that everything 
extravagant to begin with is also extravagant to maintain, 
and the more expensive your equipment is, the more expen- 
sive its maintenance is going to be. 

Mr. Barnes: I would like to set myself right in regard to 
the use of metal plates. I quite agree with Mr. Khodes 
that a longitudinal plate is not a non-telescoping device. 
What I had reference to is a plate such as is shown on 
page 9, Wig. 24, for instance. There is no excuse for not 
using a piece of steel that will reduce the effect of a col- 
lision at least 100 per cent., when the steel ‘would cost 
$4 or $5 and the car is worth $3,000 or more. The devices 
which are efficient, as far as I know, are these plates placed 
transversely, the double floor laid diagonally and the 
vestibule end. 
President Forsyth: I ‘would like to ask Mr. Barnes, if 

the body of the car which collides raises above this struc- 
ture what good would it do? 
Mr. Barnes: There are plates on the tops of some of 

these cars and also an angle iron framing for the end. The 
angle iron framing to prevent that shearing off the top of 
the car is better than nothing. At present nothing is pro- 
vided but a very light timber. 
President Forsyth: Mr. Rhodes took the paper, T think, 

as covering freight cars and passenger cans and criticised 
our American equipment as not being well provided with 
buffers. Now. as the question relates to passenger cars, 
I do not think that the criticism is fair. because a large 
part of our American equipment at the World’s Fair was 
provided with the most elaborate buffers which extended 
to the thing which is called a vestibule. Mr. Mellvaine 
brought that point out, and IT think what Mr. Rhodes evi- 
dently intended was that the foreign equipment has buffers 
not only on the passenger cars, but on the freight cars, and 
that the tendency since we have adopted a comnlex struc- 
ture for a coupler for freight cars, that we should now pro- 
tect it with buffers as the foreigners have done, and I 
thoroughly indorse that idea. Mr. Gibbs’ paner and the 
discussion ‘here have emphasized, I think. the elaborate 
decoration ‘and the sacrifice to luxury which are met in a 
large number of these cars, and I want to call especial at- 
tention to the result. It has resulted in an increase in 
weight in our American passenger cars to a degree which 
IT think we ought to call ia burden. and you will find in 
this table that some single cars at the World’s Fair weigh 
as much as 114.000 pounds, ‘and numbers of them over 
100,000 pounds. Now, if the managers of our railroads are 
satisfied with this. and if they overlook it in allowing the 
sleeping car companies to compel us to haul these heavy 
ears, you might say we cannot help ourselves, but in the 
matter of coaches we certainly can. The master mechanic 
in charge of the motive power can have something to say 
about the coaches, in their construction and weight. Now 
it is a surprising thing, in looking at this table, to find 
that a number of our American coaches on exhibition at 
the World’s Fair weigh over 80.000 nounds, though the 
eapacity is from 60 to 65 passengers. The first one I call 
attention to is a day coach, built by the Pullman Company. 
Seating camacity, 64 people: 60 feet long. Weights 80,800 
pounds, and its weight per passenger is 1,262 pounds. 
The next one is a dav coach built for the Baltimore & 

Ohio by the Pullman Company. Capacity. 67 passengers. 
Length, 60 feet. Weight, 70,600 pounds. Weight per 
passenger, 1,053 pounds. 
The next one is a day coach built for the Pennsylvania 

road by the Pullman Company, weighing 81,900 pounds. 
Its length is only 54 feet, and its capacity 66 passengers. 
The Old Colony has a day coach built hy the Pullman 

Company. ‘Capacity, 78 passengers. Length, 60 feet 4 
inches. Weight. 65,700 nonnds. Weight per passenger, 
842 pounds. That coach holds a large number of people 
and its weight per passenger is comparatively light. 
Then. without special pride, IT want to call attention to 

the C., B. & Q. coach built by Jackson & Sharp, which has 
a eapacity of 60 passengers; length. 53 feet: weight, 53,500 
pounds; weight ner passenger. 291 pounds. Now I will 
venture to say that that coach is just as strong as any 
oe ihe others I have mentioned, and yet it is very much 
ighter. 
One reason why some of these coaches weigh so much is 

because thev have under them six-wheeled trucks. some of 
them with large wheels. 36-inch cast iron wheels and 30- 
inch steel-tired wheels. Now T will give the weight of some 
trucks. A four-wheeled truck with 33-inch wheels weighs 
9.100 pounds: with 36-inch wheels, weighs 10,000 pounds. 
A six-wheeled truck with 33-inch wheels weighs 13.000 
and a six-wheeled truck with 36-inch wheels weighs 14,500. 
Now. in the ense of a coach built by the Pullman Company, 
weiching 30,800 pounds, with two of those six-wheeled 
trucks under it, the body of the car weighs 51.800 pounds, 
which fis nearly as much as our whole coach. The Pennsyl- 
vania coach has two six-wheeled trucks with 36-inch 
chilled wheels, and the body of the car actually weighs 
more than our whole coach. truck and all. It must weigh 
5.900. the two trucks 20,000, making a total of 81,900. 
Now. if any of the neonle are here who represent these 
heavy coaches, IT would like to ask them what their object 
is in putting six-wheeled trucks under coaches. That, it 
seems to me, nas I said in the heginming, is one of the 
things which the railroad shop people themselves are in- 
flicting on the locomotive department, and I thoroughly 
advocate, as strongly ss I can, never to build a coach that 
is so heavy that it will require anything more than a four- 
wheeled truck. 

Secretary Street: There ‘are two points with regard to 
the discussion on which T want to say something on the 
other side, not necessarily because TI believe that the views 
that have been advanced are wrong, but hecause T think 
pt we should be reminded of the fact that there is ipa 
side. a Te eS be 
One of these is in regard to the excessive decorations in 

the cars. TI myself believe that they have heen carried to 
an extreme. but asa justification thereof, T think you would 
find that the nassenger agents would all «advocate these 
decorations snd also the very expensive woods which Mr. 
Rhodes speaks of. Tf a passenger agent ean state that a 
small piece of furniture inside of the car is of some solid, 
expensive w he ean make a great deal of capital out 
of it. If he ean state that the exterior of his car is 
mahogany or some other expensive wood, he can make 
still more capital out of that, and railroads generally seem 
to recognize the fact that the passenger agents must have 
something to talk-abont, and im the terrible struggle for 
passengers which is going on between the railroads. the 
passenger agents on some roads have a good deal to say 

about the finish of the cars, and it is very easy to see how 
pressure brought to bear from this source might lead to an 
ill-advised expenditure in decorations. 
As to the weight of the coaches, I thoroughly indorse 

everything that Mr. Forsyth has said, but I think he did 
not mention the excessive weight of the coaches on the 
Kimpire State Mxpress. I think they sare the heaviest in the 
list, and im considering the excessive weight there, we 
should give a great deal of credit to the persons who de- 
signed those coaches, for the fact that they are put together 
as strongly as it is possible to construct a coach, plates be- 
ing laid along the sides of the sills and reinforced end 
posts being used. This would necessarily add greatly to the 
weight of the cars and increases their strength, and as IL 
think that the Empire State Hxpress was largely in the 
form of am experiment and ran at speeds which are not 
usual, that the construction of these cars was commendable, 
The advisability of making them such an unusual length 
might he questioned, but if this length was decided upon, 
they should unquestionably have been made as strong as 
was possible to construct a coach. With regard to this 
construction of the end, I had quite a lengthy conversa- 
tion with a master car builder who had had coaches so 
constructed, running on his road for some time, and he 
told me that he had seen coaches come out of a collision 
with the end platforms completely stripped from the car 
and the whole end bent in from 18 inches to two feet, show- 
ing that without that construction the car would have been 
literally torn to pieces, while, as it was, not a passenger 
was severely injured. 

_ Mr. Peck: I had occasion once to see a platform 
pulled off a sleeping car and all that held it to the car was 
two % bolts. The draft timbers were mortised in and not 
bolted. When they set a brake there was nothing to hold 
but the strength of the steps and the whole platform 
pulled off. If that happened on the road, with the brakes 
set a little tighter behind than in front, and anybody had 
been on the platform they would have been thrown to the 
ground. You will notice on the sleeper platforms there is 
not a bolt, although they ‘halve great healvy safety chains 
to couple by. That was the first time I ever knew there 
was such poor fastening in the platform of a heavy car. 
Mr. Herr: One word in regard to so-called non-telescop- 

ing devices. TI think while there is no excuse for not tak- 
ing every measure that can be adopted to strengthen our 
cars as much tas possible, we make it as difficult to break 
up a car as it possibly can be made, and we should not 
forget that strong as we make our equipment. there must 
be something give way when we have a collision. The 
amount of energy that has to be absorbed there is too 
great for the svring or buffing gear to take, however strong 
the halance of the car may be made. T think the true 
solution of the non-telescoping car ts to adopt some form of 
signals on the road that will make collisions ias few and 
far between as possible. The space interval seems to be 
the only reliable expedient. 
Mr. Whyte: Sneaking of non-telescoping devices, it might 

be as well to describe the one adopted by the president 
of one of the large car building companies for use on his 
private car. 
The sills of themselves make a solid floor; they are laid 

close to each other and tongued together with narrow 
strips. On ton of these tare two thicknesses of flooring 
each % inch thick and laid diagonally. The sides, except 
at the windows, are also solid and are somewhat thicker 
than usual; the usual spaces between framing are filled 
by vertical nieces similar to the posts. There are three thick- 
nesses of sheathing inside the middle one extending verti- 
eally and the other two lengthwise of the car. There are 
two thicknesses outside. the outer one placed vertically. 
This arrangement probably protects this car, but it is hard 
to say what would happen in case of 1a collision to ordinary 
cars in the same train, were this one at the rear. It would 
then probably hecome a telescoping device. 
Mr. Rhodes: Can you give the weight of that car? 
Mr. White: About 109,000. There are two such cars now 

running. ' 
Mr. Barr: The trouble in getting up devices for insuring 

safety in collision is that when we get into a collision the 
things never behave the way that we figure on. We can 
build ia car with a bottom of solid steel; it will make a 
nice. heavy battering ram when it happens to get above the 
platform of the car ahead of it and the ca? ahead stops 
suddenly, it will co right through. You can build the sides 
of solid steel: if the two cars happen to get a few 
inches out of line they are going into each other, and the 
heavier you make them in cases of that kind the further 
they will go. Now. any one that has observed the telescop- 
ing of ears, has found that it is not the floor and the 
sills, and very often it is not the sides. that give way. It 
is the ends; and those cars, instead of keeping in line with 
each other, as we figure on, and build them to do, get a 
little to one side and in they go and clear out the whole 
inside of the enr. Any one that has had a few years’ ex- 
perience on a railroad knows that. I have seen cars 
telescoped with the vlatform almost intact. How the other 
car got up there I don’t know, but it got there, and I am 
inclined to think that the excessive weight of cars is 
a greater threat of danger to us to-day, in the matter of 
collisions. than almost anything else. Now, instead of look- 
ing at a train, the track, the engine and all the cars, as a 
machine, and designing the different parts of the proper 
strength, what do we do? One party makes the track, 
another makes the locomotive, another makes the coaches 
in the front of the train, another makes the sleeping cars 
in the rear of the train, and, taking the whole thing, I 
do not believe we conld get up a better machine for killing 
peonle in case of collision that what we have now. it is 
really a fact. and nntil we take the whole thing into con- 
sideration iand work it out as a whole, T do not helieve that 
we will make any improvement. We may natch plates of 
steel on here and there and thrace it un and so on, but we 
will never get i reasonable freedom from telescoping and 
difficulty of that kind in collision, until we take the thing 
as a whole and work it up in that way. 

Master Mechanics’ Association Circulars. 

The following committee circulars have been issued by 

the Secretary of the American Railway Master Mechanics’ 

Association: 
Oiling Devices for Locomotives. 

The undersigned, a committee instructed to investigate 

the subject of “Oiling Devices for Long Locomotive Runs,” 

ask if you, in making long runs without stop, find any neces- 

sity for special oiling conveniences (other than the old 

type of separate oil-cups, each to be filled by hand when 

engine is standing), that you kindly give us the benefit of 

your experience and experiments, and, if possible, supple- 

ment the letter by drawings? Also say if any special kind 

of oil, either in hot or cold weather, is necessary to insure 

the certain working of the peculiar cup, pumps, pipes, or 

other device used. 

J. Davis BARNETT. JoHN TT. CAMPBELL. Gro. W. Str, 
vEeNs, Gro. W. West, C. E. SMART, GkorGE H. BAKER 
Committee. 

Send renlies to J. Davis Barnett, G. T. R., Stratford, 
Ontario, Can. 

Tire Treatment. 

Your Committee on Tire Treatment desires information 
as to your practice and experience on the following points: 

Q. 1. What shrinkage do you use per foot in diameter 
of each size wheel center above 56 inches? 

In wheel centers above 62 inches diameter, do you 
think it necessary to increase the shrinkage per foot? 

Q. 3. If so, how much, in your opinion, should be the 
shrinkage for each of the following standard sizes of wheel 
centers, viz.: 66 inches, 70 inches, 74 inches, 78 inches, $82 
inches, 86 inches and 90 inches? 

Q. 4. The shrinkage used by railroads previous to the 
use of the driver brakes was about 1-80 of an inch per 
foot in diameter of wheel center. Do you consider an in- 
creased shrinkage necessary on account of the application 
of the driver brake? If yes, please state reasons and 
amount. 

Q. 5. For tires of the large diameters mentioned (66 inch 
and above), do you consider retaining rings necessary for 
increased safety 

Q. 6. If retaining rings are used, how much thinner can 
you wear your tires with safety before condemning? 

Q. 7. If retaining rings are used, what difference in 
shrinkage of tires per foot in diameter of center, if any, 
would you recommend from the usual shrinkage without 
retaining rings? 

Q. 8. If you are using retaining rings for securing the 
tires on your driving wheel centers, please advise diam- 
eter of all wheel centers such retaining rings are applied 
to—the name of such retaining rings, and furnish blue- 
prints or sketches showing method of fastening, giving all 
measurements and location of bolts or rivets. 

Q. 9. What is the minimum thickness of tires you con- 
sider safe to run without retaining rings in— 

a. Passenger service? 
ib. Freight service? 
ec. Switching service? 

Q. 10. What is the minimum thickness of tires you con- 
sider safe to run with retaining rings in— 

a. Passenger service? 
b. Freight service? 
ce. Switching service? 

Note—In above questions speed of passenger trains to be 
considered from 40 to 112 miles per hour, and of freight 
trains from 20 to 50 miles per hour. 

Q. 11. In establishing the minimum limit of thickness 
to which tires can be safely worn, do you take into con- 
sideration the weight on drivers? If yes, please state your 
practice and your reasons therefor. 

Q. 12. In establishing the minimum limit of thickness to 
which tires can be safely worn, do you make any distine- 
tion between engines equipped with driver brakes and 
those that are not? If yes, please state your practice and 
reasons therefor. 

Q. 13. What is the greatest permissible depth of wear on 
tread of driving wheels you consider— 

a. Safe for the engine? 
b. Safe for the track? 

Q. 14. What is your condemning limit for wear of tread 
of tires? 
Q. 15. What is the greatest permissible depth of flange 

of tires you consider safe to rum? 
Q. 16. How do you measure depth of wear of tread? 

Please furnish sketch. 
Q. 17. How do you measure depth of flange on tires 

with worn tread? Please furnish sketch. 
Q. 18. To avoid omission of names om replies, please 

give your name and railroad on which employed. 
The committee would be pleased to receive anv informa- 

tion you may have ‘as to cost of applying retaining rings 
on various sizes of wheels. 

In order that the committee may have ample time to 
comnile ‘and work up its report, kindly have all replies for- 
warded not later than Feb. 15. to A. KE. Mitchell, Super- 
intendent Motive Power, N. Y., L. BH. & W. R. R., 21 
Cortlandt Street, New York City. 

A. E. MitcHett, G. W. West, THos. MrtrEN, J. H. Mo 
Se A. J. CROMWELL. JOHN Y. SMITH, Com 
mittee. 

He—‘Do you think I could get a pass on your father’s 
road?” She—‘No; they don’t pass anything but dlivi- 
dends on his road. I’ve heard him say so.” 

Commodore Vanderbilt was a friend of the late Dr. 
Deems, and one was about as clerical looking as the 
other. The two were riding in a Fourth avenue car 
in New York one day, when two drunken men got in. 
One of the newcomers swore and his companion re- 
proved him for such conduct in the presence of a par- 
son. The offender thereupon. turning not to Dr. 
Deems. but to the old Commodore. said: “You think 
Tm going to hell, don’t you?” “No.” said the Commo- 
dore, “IT hope not.” and drunkard No. 2 said with con- 
viction in reply to a glance from his friend, “He must 
he a Universalist.” 

The following paragraph giving the cost of different 
classes of freight and passenger cars has been published, 
and is approximately correct: 
Flat car. $380: coal car, flat bottom. 50.000 pounds 

capacity. $475: coal car. drop bottom. 60.000 pounds ca- 
pacity, $493: coal car. double hopper bottom, $525: coke 
car. double hopper bottom. $540; ore car honper bottom, 
53.760 pounds capacity. $450: box car. $600; stock ear. 
$5503 fruit car, ventilated, $700: refrigerator car, $800: 
caboose, four-wheel, $550: eight-wheel, $700; mail and 
baggage car, 50 feet long, $3.500; passenger car, second 
class, $4,800: passenger car, first class, $5.500; passenger 
ear, New York Central Railroad, 80 feet long, $8,720; 
sleeping car, Pullman or Wagner, $15.000. 

The “Practical Engineer,” of London, publishes some 
information in regard to the manufacture of briquettes, 
a combination of coal dust and other refuse with pitch, 
which, if they are not a substitute for coal, are a very 

useful auxiliary when they can be obtained at a cheap 

rate in times of scarcity. It appears that during the 

colder portion of the year 11,000 tons per week are 

made in England and Scotland alone. and of this 

quantity over 2.500 tons are produced in London. In 

South Wales the average weekly export to foreign 

countries—especially to France and Italy—exceeds 10,- 
000 tons. The manufacture in Great Britain is largely 

on the increase, although it has been checked by the 

recent disturbance in the coal trade. 

“The Harvey Steel Car Company. of Harvey, Tll., has 
the contract for remodeling the Illinois Central Rail- 

road special World’s Fair cars, which were MMlustrated 

and described in page 154. National Car and Locomotive 

Builder, October, 1892. They are to be standard fruit 

cars, and the changes will consist in the removing of 

seats, windows and the whole of both sides. Ordinary 

side sheathing will be put on, and the cars will be fitted 

with standard doors, intermediate posts and bracing, 

six ventilators on each side and five on the ends. Ceil- 

ings and roof ventilators are also to be put in. There 

will be the Schoen standard slide doors with covered 

ventilators on the outside, and Chicago grain @oors will 

also be used, with Cobourne trolley door fixtures. 
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Repairing Locomotives—VII. 

BY J. T. HEFFERNAN. 

lontinued from page 113, Naticnal Car and Locomotive 

Builder for July, 1893.) 

In this paper we will take up pistons. Fig. 48 rep- 

sents one style of piston which is very popular on a 

eat many roads. In this piston two snap rings are 

sed working in a space formed by a bull ring. The 

hap rings are used the same as in a solid piston, but 

re put in place without springing over the piston; the 

llower being bolted on allows it to be taken off and 

e bull ring removed. Fig. 50 also represents another 

yle of piston which is not in as common use as it 

as some years back. 

This piston is composed of a piston head, follower, 

o brass rings, one bull ring. The bull ring in this 

yle of piston is re-enforced in its spring by additional 

brings set inside of it and acting onto it. The brass 

ngs are grooved in the center to receive a strip of 

ubbitt; the object of the babbitt in connection witb 

e brass is to retain any small cuttings which bed 

emselves in it, and not cut the cylinder. 

This packing has gradually gone out of use of late 

ars, however, and has given place to the style of 

ston and packing shown in Fig. 49. This is what is 

lled the solid piston, and is here shown with two 

ngs, but sometimes three and four rings are. used. 

lis piston has a great many things to commend it. 

is simple, cheap to make, and has the fewest possible 

urts. The piston can be made very light, and there 

nothing to get out of order on it, and rings can be 

newed very easily. 

Fig. 51 shows a style of piston with what is called 

e Dunbar packing. This packing is composed of two 

igs, one fitting onto the other, and after being fitted 

gether are generally cut into six parts; the claim 

hing made that packing so cut will better adapt itself 

the walls of the cylinder. 

without any dowel pins, thus permitting them to re- 

volve. 

In Vig. 48 the piston is turned a little smaller than 

the bull ring on the inside, and the fit of the piston in 

the cylinder is also a little looser than the fit of the 

bull ring. After running some time the piston has a 

tendency to wear downward. ‘The piston rod should 

always work central in the cylinder so as to line with 

the stuffing box and the guides. 

To keep the piston rod central in the cylinder when 

the piston wears downward, shims or liners, as shown 

in Fig. 51, are inserted between the bull ring and the 

lugs on the piston. The piston being always arranged, 

where it is a five-lug piston, with one lug standing to 

the top of the cylinder, then the two bottom lugs 

will stand so as to receive bolts, as shown by the end 

view on the piston, Fig. 48. In setting this piston 

true with the cylinder some differ as to whether it 

should be set from the bore of the cylinder or from 

the counter-bore. I believe the counter-bore is the 

right place to set it from, and in setting it bring the 

piston to the forward end of the cylinder and then 

caliper from the flange on piston, as shown by A, Tig. . 

48, That is, take a pair of inside calipers and caliper 

from this boss to the walls of the counter-bore. On 

very large pis.ons there may be more than five lugs 

used, and if so, be very careful in arranging the lugs 

so as to bring one lug on the bottom and two lugs on 

either side, but never shim the piston so tightly but 

what it has a little play up and down and sideways. 

After the piston is shimmed up, move it to the back 

enu of the cylinder and see that the gland enters the 

stuffing box freely. Suppose that when the piston was 

forward in the cylinder we lined it up _ central, 

then on moving it to the back end of the cyilnder we 

found that it bound hard against the top of the cylin- 

der, we would bring the piston forward again and 

take out a thin liner from between the piston and bull 

ring, then move it back again, and try the gland in 

This packing being cut, of course has no spring in 
self, so the spring is furnished by three or four wire 

rings acting on each ring. This piston is formed in 

$ connection with the bull ring very much like the 

ston shown in Fig. 48. The bull ring is held tight in 

ose built-up pistons by the follower when screwed 

» tight to the head. As the most common packing is 

e Shap rings, we show a cut of those also in Figs. 52 

id 53. Wig. 52 shows the ring turned true. Fig. 53 

ows the ring turned eccentric. As to the method of 

itting rings, Fig. 54 represents one side, Fig. 55 rep- 

sents another, and 56 another. 

The style shown in Fig. 56 is really the best way to 

it a ring, as when the ring is cut this way there 

ed be no dowel pins, leaving the ring free to revolve 

the cylinder, tending to wear it true and smooth. I 

lieve a piston ring should be designed so as to per- 

it it to revolve. The style shown in Fig. 55, which 

is a dowel pin set in the eut, does not revolve, and 
the style of cut, as shown in Fig. 54, is used, when 

ie ring works around to the top of the cylinder it 

ill permit the steam to blow through. 

But if there are three of these rings used in the pis- 

m it will be safe to say the cut of one of the rings 

ill so form a joint as to prevent the steam from 

owing through. 

Sometimes pistons are fitted up with one ring, as 

iown in Fig. 55, having a dowel pin in it, and that 

ywel pin fastened to the bottom of the piston, which 

ill prevent it from working around and _ therefore 

aking a joint with the piston on the bottom. And 

her pistons have two rings, as shown in Fig. 54, 

Fig 57 

and adjust it until the gland went in freely. Of course, 

in a case like this the cylinder must be out of line 

with the hole in the back cylinder head, which is the re- 

sult of an error either in boring out the cylinder or the 

hole in the back head. On new work it is very easy 

to bring everything into line, but very often on old 

work, especially in lining up a piston that has been 

run for some time, a case like this will occur, but al- 

ways take the safe side—that is, make sure the gland 

will enter the stuffing box freely at any part of the 

stroke, and then there will be no danger from a piston 

rod cutting or burning out the packing. With a solid 

piston, however, all this shimming up is done away 

with. When a cylinder has been bored out and a 

piston like that shown in Fig. 49 is used, it should be 

turned about a 1-32 smaller than the cylinder, getting 

as full a bearing as possible for the rings. When an 

engine comes in and reports piston packing blowing, 

a piston like that shown in Fig. 48 can be got at very 

easily by taking out the five follower bolts, removing 

the follower and bull ring without disturbing the piston 

rod from the cross head, but a piston as shown in Fig. 

49 must be removed from the crosshead before anything 

ean be done to the rings. The snap rings, as shown in the 

pistons in Figs. 48 and 49, which are the same as are 

shown in Fig. 52, may, when they become loose in the eyl- 

inder, be opened on the inside, thus giving them more 

spring. The light snap rings should have 14-inch 

spring per foot of diameter—that is, an 18-inch ring 

should have % of an inch spring. 

In opening a ring first put it in the cylinder, press 

it out tight against the walls of the cylinder, then 

measure the distance the cut is open, then remove it 

and open it so it will spring out from this distance 

about 11% inches; of course judgment on the size and! 

thickness of the ring will govern the amount of spring: 

to be given, but for an 18-inch ring with a cross sec- 

tion half-inch square, a spring about 114 inches on the 

circumference will be found to work very nicely. 

Rings, as shown in Fig. 53, and turned eccentric, have 

the claim made for them that they hold the spring 

better, and they do, but I doubt if any more wear can 

be got out of them than out of the plain ring. The 

labor of making them is about the same where they are 

made in a lathe using a single tool, but of course on a 

machine that will bore and turn at the same time the 

‘plain ring is much cheaper. 

In making these rings, to bring them all to the same 

width they are put on a mandrel, and a tool used 

cutting down both sides of the ring at the same time. 

When they are made by just turning up the blank to 

the right thickness, and then each ring cut off separate 

it does not make a very good job, because if a tool is: 

used which is ground square on the end it is bound to 

leave a small break in the iron around on. the inside of 

the ring. 

A very good and quick way is to turn the blank to 

size, then bore out to about 1-16 of an inch of the finish 

size, then using a cutting off tool rough cut in as 

many rings as the blank will make, but only cutting 

down to the thickness of the finished ring; then take 

a tool whose cutting edges resemble the letter U and 

made to the required width of the finished ring, and 

take a cut down each ring. Now the rings are all the 

right thickness and are true, and all that remains is to 

eut them off. Put in a boring tool and take a cut out 

of the inside of the blank, bringing it to the finish size. 

when, as the tool feeds along, each ring will drop off 

finished onto the tool. 

Where the eccentric rings are to be used the outside 

should be turned first to the finish size and then the 

blank shifted on the face plate the amount required 

and hored out on the inside. The rings can then be 

cut off in the same manner as the plain rings. Always 

face off the lugs on a packing ring before turning it. 

On some roads they require the rings to be turned to 

a fit with the cylinder after being cut. This can he 

done very easily by making a chuck off the end of the 

blank that the rings are cut off of—that is. turn a 

small recess in it, about 1-32 deep and 1-32 larger than 

the cylinder. spring the ring into it, and hold it by 

clamps while turning off the outside, making at once 

a very simple and true way of doing it. Where a ring 

like that shown in Fig. 56 is used a small hole is drilled 

through the connecting ends and held together by a 

pin, but this way weakens the ends very much, and is 

not so quick as the ‘method already explained. The 

packing shown in Fig. 51, or as is more commonly 

ealled the Dunbar packing, is made bv the small ring 

first being turned on the blank, then cut off, the larger 

ring is then turned to a fit with the small ring. and 

the small ring driven on, and both rings finished to- 

gether before cutting off. In fastening the piston onto 

the rod, the common way is to turn the rod up taper: 

and grind it to a fit on the piston head. then forcing 

the rod into place in the head, bringing it firmly against 

the shoulder of the rod. and to be held there by a key 

driven through the head. 

The piston rod, as shown in Fig. 49, is secured to the 

piston by means of a nut instead of a key. These 

pistons, instead of being driven on, are very often 

heated and shrunk on, but whenever a solid piston— 

that is, a piston as shown in Fig. 49. with a chamber 

in it, is to be shrunk on, never do it if it is an old pis- 

ton without first drilling a hole into the chamber. This 

may appear odd, but if we will just look back, we have 

seen or read of pistons that burst while being heated, 

which is caused by a gas forming in this chamber 

from the oil used in the cylinder. It is a small pre- 

eaution and should always be taken. Follower bolts, 

where they are screwed into the cast iron, very often 

corrode, and are twisted off in trying to remove them. 

To prevent this corrosion the holes are drilled large, 

tapped out, and brass bushings screwed in, which are 

in turn tapped and drilled to receive the follower bolts. 

An iron valve weighing 6,500 pounds has been made 

at Troy, N. Y., for a Havana sugar mill. This is 

elaimed to be the largest valve ever constructed. 

Dr. T. L. Phipson, who has devoted a considerable 

amount of attention to problems concerning the consti- 

tution of the atmosphere, is led to the conclusion that 

the original atmosphere of the globe consisted of nitro- 

gen alone, and that the oxygen now present is the 

product of vegetable life. In a paper in the “Chemicat 

News” he states that the minute microscopic plants 

(Protococcus pluvialis and P. palustris) can be easily 

transformed into manufacturers of oxygen gas. As the 

result of experiments he concludes that plants absorb 

carbonic acid by the roots and secrete oxygen by the 

leaves, from which it is subsequently given off. Into 

the primitive atmosphere of nitrogen, the early vegeta- 

tion would thus pour oxygen during countless years 

until its composition became practically what it now is. 
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Master Car Builders’ Association Notices. 

The Commiitee on Safety Chains has addressed the 

_ following circular to members of the Association: 

is as you use safety chains on any of your freight 
ears : 

2. If so, what kinds of freight cars have you equipped 
with them, and how many of each kind? 

8. Referring to sketch, please give dimensions A and 
B, and state on which side hook is placed, viz.: whether 
at R or L. 

4. Can you give detailed print of chain, also print 
showing the application to car? 

5. Referring to sketch: Give distance A and B of your 

standard cars; A with drawbars coupled, as shown, and 
draft springs at rest. 

6. Do you consider safety chains necessary on all kinds 
of freight cars? 

7. If not on all kinds, what kinds of cars, in your opin- 
ion, should be equipped with them? 

Dimensions taken when 

Craft cprit gs are at rest. 

8. State your reasons why you do or do not consider 
safety chains necessary. 

9. How many freight cars have you in service? 
The committee will be glad to receive any suggestions 

or information based upon your experience with safety 
chains. 
Members are requested to reply before February 1, 

1894, and address same to H. Coulter, General Car In- 
spector, P.. W. & B. R. R., Broad Street Station, Phil- 
adelphia, Pa. 
H. Coulter, W. H. Day, J. E. Simons, E. BE. Carver, 

J. J. Casey, Committee. 

Railway Statistics. 

This topic is discussed at considerable length in the 

seventh annual report of the Interstate Commerce 

Commision, a synopsis of which has just been sent out 

by the Secretary of the Commission, Mr. Edward A. 

Moseley. The total railway mileage on June 30, 1892, 

was 171,563.52 miles, an increase of 3,160.78 miles; 

the total number of railway corporations was 1,822, 
being a met increase of 37 during the year; 899 main- 
tained independent operating accounts and 712 were 
independent operating companies. Of the 761 subsidi- 
ary roads, 820 were leased for a fixed money rental 
and 186 for a contingent money rental; 9 roads were 
abandoned. There were 19 mergers, 17 reorganiza- 
tions and 16 consolidations. The capitalization of 
roads reporting was $10,226,748,134. There were 560,- 
958,211 passengers and 706,555,471 tons of freight re- 
ported as carried during the year ending June 30, 1892. 
The gross earnings reported were $1,171,407,343, and 

the operating expenses were $780,997,996, leaving net 

earnings of $390,409,347, to which add $141,960,782 

an income to railways from investments. After pay- 

ment of $416,404,938 as fixed charges, $97,614,745 was 

paid in dividends and $4,314,390 in other pay- 

ments, leaving a surplus of $14,036,056. The 

passenger revenue for the year was $286,805,708; 

and freight revenue amounted to $799,316,042. There 

were 821,415 persons employed in railway service at 

the end of that year, of whom 2,554 were killed in 

accidents and 28,267 were injured. Three hundred 

and seventy-six passengers were killed and 3,227 were 

injured. These accident statistics are carried out with 

considerable detail. Earnest recommendation is made 

for an amendment providing a penalty for the failure 

of carriers to file their annual reports within a speci- 

fied time. The form adopted for these reports is noted 

as being satisfactory to the carriers, and as having 

beem put in use by 22 State commissions. A prelim- 

inary statistical report for 1893 will form a part of 

the appendix to this report. 

Tt appears that the tunnel of the Baltimore Belt Line, 

under the streets of that city, which is to provide a con- 

nection between the Philadelphia Division and the main 

lines of the Baltimore & Ohio, will not be opened be- 

fore next summer. It was announced in the newspapers 

recently that the tunnel proper was completed, but the 

construction of the approach at the north end has been 

much delayed by difficulties in securing the right of 

way. eee lp) | dbaker «be Pi toca 1 

Electric Lighting on the Paris, Lyons & Medi- 
terranean Railway. 

The electric light is becoming popular in Europe for 

train-lighting as much for its safety as for the better 

illumination afforded. The French railway companies 

have been experimenting with it for several years, and 
the Paris-Lyons-Mediterranean Company is now fitting 

up 50 first class carriages, each having four compart- 

ments. Accumulators fixed in each carriage and charged 

from a fixed station have been decided on after experi- 

ments extending over three years. These are of the 

Tommasi “multitubular” type; the electrodes are pro- 

tected by a covering of perforated celluloid. The plates 

in each cell weigh 26% Ibs., and 12 cells, connected in 

series, are placed in each carriage. The cells are di- 

vided into four sets, each set being placed in a water- 

tight box with three compartments, which is itself in- 

closed in a wood-lined sheet iron box; these water-tight 

boxes are made interchangeable. The sheet iron re- 

ceptacles are fixed two on each side of the carriage 

against the external side of the frame; they are pro- 

vided with a hinged door, which lets down to admit the 

water-tight box, the cells in which are connected to 

contacts which press against springs inside the fixed 

box, thus automatically putting the battery in circuit. 

The wires connecting the four batteries in series are 

carried in iron pipes fixed to the frame of the carriage. 

The lamps are of 10-candle power and take about 38 

watts at 20 volts; two are placed in each compartment, 

but only one is used, the other being automatically 

switched in by means of an electromagnet if the first 

fails. They are fixed in such a manner as to be easily 

removed if it be desired to return to gas. A switch 

controlling all the lamps is placed in the same position 

that the main tap occupies when gas is used. The press- 

ure of the battery when fully charged being more than 

is required by the lamps, a resistance is included in the 

circuit, and is cut omt when the battery is half dis- 

charged. An hour-meter fixed in the place of the press- 

ure gage in a gas lighted carriage shows the number 

of hours the battery has been at work, and hence its 

state as regards charge. The wires for the lamps are 

carried in an iron pipe on the roof. 

The ttotal weight of the battery and water-tight boxes 

is 501% pounds, while that of the whole of the remain- 

ing plant, including the fixed receptacles, conductors, 

switch, resistance, hour-meter and lanterns, is 1,09514 

pounds. The battery has a capacity of 5,600 watt-hours, 

and is sufficient to keep the lamps alight for about 36 

hours for each charge. 

Quebracho Wood. 

Quebracho wood is of a blood-red color, very bright 

when freshly cut. It is found in great abundance in 

large forests in north Argentina. The wood so far has 

only been appreciated in Europe by tanners, as it con- 

tains a large proportion (said to vary from 15 to 20 per 

cent.) of its weight in tannin, to the presence of which 

has been ascribed its extraordinary durability. It is 

stated tthat when, for the purpose of extending railways 

in the province of Santa Fe, posts which had sur- 

rounded grazing inclosures were taken up, the wood, 

though having been for 150 years, and sometimes longer, 

in ground alternately parched by great heat or sodden 

by tropical rains, appeared to be in as good condition 

as though recently cut. The wood is specially suitable 

for railway ties, on account of its stability, durability 

and weight, and by its freedom from attack by insects. 

It weighs about 78 pounds per cubic foot, does not 

decay, and is not compressible, so that holes must be 

bored clear through the wood, and equal to the diameter 

of the bolts. 

A Large Locomotive of New Design. 

The “Railway Engineer” reports that Messrs. Dubs 

& Co. have in hand a monster locomotive, designed by 

Mr. Michael Reynolds, Standeford, near Wolverhamp- 

ton, which is a complete departure from modern prac- 

tice, and specially designed for fast express traffic. 

The engine is to be capable of developing 2,000 horse 

power, and on the level attaining a speed of 100 miles 

per hour. The driving wheels are to be 12 feet in 

diameter, the cylinder 40 inches, 28 inches, and 13 

inches by 30-inch stroke; the boiler pressure 200 pounds 

per square inch. In front and rear of the large driving 

wheel there is to be a six-wheel bogie with 5-foot 

wheels. The boiler is to be on one side of the driving 

axle, and the engines on the other side, with a three- 

throw crank axle. There is to be no tender, the water 

being carried in a tank underneath the floor of the 

engine-room, and the coal in the rear of the firebox. 

The whole of the bearings are arranged inside the 

engine-room, and accessible when the engine is run- 

ning at speed. The driver’s footplate is to be in front, 

and will form a compartment by itself, containing regu- 

lator handle, brake and reversing levers, speed gage, 

ete. The distance from London to Edinburgh is 500 

miles, and the time taken about 8% to 9 hours, which 

Mr. Reynolds’ engine, it is said, will reduce to 6 hours, 

Tunping through without a stop. 

-the theory that an age of copper preceded the bronz 

Serve Tubes. 

Some details have been published of experiments 

made with serve tubes by the Paris, Lyons & Medi. 

terranean Railroad. These tubes are smooth on the 

outer or water side, but formed with interior longi 

tudinal webs projecting toward the center. Former 

tests have shown that if used to replace thin tubes of 

the same diameter, the volume of gas passing through 

would be reduced in consequence of the reduced sec 

tional area, and the consumption of coal would be less. 

The locomotive would become more efficient but less 

powerful. 

The later tests made were intended to study the best 

conditions of use for the webbed tubes. They took place 

in Paris with a special boiler which had previously 

served for testing plain tubes, and which consisted of 

a furnace and set of tubes similar to those of a passen- 

ger locomotive, but so arranged that the length of the 

tubes could be adjusted at about 6 feet 6 inches, § 

feet 6 inches, 10 feet, 11 feet 6 inches, 13 feet, 14 feet 

6 inches, 16 feet 3 inches, 19 feet 6 inches and 28 feet. 

With plain tubes the result had shown that using 

equal draft the quantity of water vaporized per 

pound of coal decreased slowly with the shortening 

from 23 feet to 19 feet 6 inches, and even to 16 feet 

3 inches, but more quickly between 16 feet 3 inches and 

14 feet 6 inches, and rapidly at 13 feet and under. The 

total quantity evaporated, however, increased with a 

shortening of the tubes from 28 feet, reaching a maxt- 

mum between 14 feet 6 inches and 13 feet, and then 4i- 

minishing with any further decrease in length. For 

plain twhes a length of between 13 feet and 14 feet 6 

inches was considered the best, as giving good efficiency 

with maximum of power. 

The webbed tubes tested were of 2 inches and 2% 

inches in diameter, having eight webs projecting to- 

ward the centers. The lengths varied with the 2-inch 

tubes from 11 feet 6 inches to 6 feet 6 inches, and with 

the 2%-inch tubes from 13 feet to 8 feet. 

The results of the tests show that the length giving 

the greatest total evaporization was between 8 feet 

and 6 feet 6 inches for 2-inch tubes, and exactly 10 feet 

for 2%-inch tubes. Longer tubes gave a greater effi- 

ciency, but the quantity of coal burned and total water 

evaporated were less. The length corresponding to max-i 

mum production was equal for all drafts. 

The ultimate choice rested on 214-inch tubes, the 

length selected being 10 feet, and, in order to obtain 

increased power, the diameter of the boiler was raised 

from 49 5-8 to 52 inches, allowing the number of tubes 

to be increased from 113 to 133. 

The final result, as compared with plain tubes, showed 

an increase of 20 per cent. in power, and a decrease o 

10 per cent. to 15 per cent. in the weight of the loco 

motive. The decreased weight was partially due to 

the construction of the furnace in steel. The stea 

pressure used is 220 pounds per square inch, 

An Age of Copper. 

M. Berthelot, the French technicist, in a recent com 

munication tv the Academie de Sciences, states hi 

belief in the sometime existence of an age of copper { 

addition to the three recognized archaeological ages o 

stone, bronze (copper and tin) and iron. He bases hi 

opinion chiefly upon an analysis of a piece of coppe 

which had been found by M. de Sarzec, in the course 0 

antiquarian investigation in Mesopotamia or Al Jezira 

as the Arabs designate the famous stretch of country 

between the Euphrates and the Tigris. The fragmen 

thus chemically determined proves to have neither tir 

nor zine entering into its composition, there bein 

simply traces of lead and arsenic. Water and th 

atmosphere had made ravages into the specimen 

which was practically a suboxide, or a compound o 

protoxide and metallic copper. As the ruins fro 

which the piece of metal was taken are authoritativel) 

considered to be more ancient than even those o 

Babylon, M. Berthelot does not hesitate to promulgat 

and iron periods, especially as the examination of th 

component parts of a portion of a metallie sceptr 

which, it is alleged, belonged to a Pharaoh wh 

reigned in Egypt some 3,500 years before Christ 

showed no signs of the presence of tin. 

At a recent meeting of the Engineers’ Club of Phil 

adelphia, Mr. Wilfred Lewis exhibited a section of ¢ 

seven-inch steel stay-bolt from a hydraulic riveter, whicl 

had broken in the nut about 21%4 inches from the end 0 

the bolt. The static load on the bolt was 450,004 

pounds, and at the time the actual load probably di 

not exceed 600 pounds. It has been found by experi 

ment that when a nut is made to come at the end of : 

bolt, to obtain uniform stress throughout the bolt, it i: 

not sufficient to make its thickness equal to half th¢ 

diameter of the bolt, as is generally supposed. Th 

thickness of the nut should be at least equal to th 

diameter of the bolt. 

Fort Worth, Tex., will soon be in possession of a fin 

three-story stone passenger station, which is bein 

erected by the Chicago, Rock Island & Pacific road. 
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TYNDALL. 

The death of Prof. John Tyndall, at his home in Hals- 

nere, England, Dec. 4, at the age of 73, leaves a void 

n the scientific world that will long be felt with sorrow 

yy all students and admirers of the beauties of natural 

hilosophy. For many years he was Professor of Nat- 

ral Philosophy in the Royal Institution, and his in- 

estigations and lectures there, and the many scientific 

ooks he wrote accomplished a great work in dissemi- 

ating useful information among the masses. He was 

orn at Leighlin Bridge, Ireland, Aug. 21, 1820. His 

arents were English, and poor, and he was given an 

rdinary school education. After leaving school he was 

rst employed on the Irish Ordnance Survey, being 

iter transferred to the English Survey, and finally ac- 

epting a position in the engineering department of an 

‘nglish railroad. He left this position to become in- 

tructor of physics in Queenswood College, Hampshire. 

lis ability became so evident that he was selected to 

ucceed Thomas Young as Professor of Natural Phil- 

sophy at the Royal Institution, and finally succeeded 

‘araday as Superintendent of the Institution. 

His mcst popular book was “Heat Considered as a 

fode of Motion.’ The beauty and grandeur, yet sim- 

licity of his language, imparted an exquisite charm to 

is writings that gave them world-wide popularity. As 

n instance we quote as follows from his remarks on the 

mits of science as indicating man’s power of thought: 

In discussing the material combinations which result in 

ne formation of the body and the brain of man, it is 

npossible to ‘avoid taking side glances at the phenomena 

F consciousness ‘and thought. Science has asked daring 

uestions. and will, no doubt, eontinue to ask such. Prob- 

ms will assuredly present themselves to men of a 

iture age, which, if enunciated now, would appear to . 
1ost people the direct offspring of insanity. Still, though 

1e progress land development of science may seem to be 

nlimited, there is a region beyond her reach, a line with 

thich she does not even tend to osculate. Given the 

asses and distances of the planets, we can infer perturba- 

ons consequent on their mutual attractions. Given the 

ature of a disturbance in water, air, or ether, we can 
ifer from the properties of the medium how its particles 

rill be affected. In all this we deal with physical laws, 
nd the mind runs freely along the line which connects the 

henomena from beginning to end. But when we endeavor 

) pass, by a similar process, from the region of physics to 

hat of thought, we meet a problem not only beyond our 

resent powers, but transcending any conceivable expan- 

ion of the powers we now possess. We may think over 

he subject again and again, but it eludes our intellectual 

resentation. The origin of the material universe is equally 

userutible. Thus, having exhausted science, and reached 

‘s very rim, the real mystery of existence still looms around 
s, and thus it will ever loom—ever beyond the bourn of 
nan’s intellect—giving the poets of successive ages just 
ceasion to declare that 

“We are such stuff 

As dreams are made of, and our little life 
Is rounded by a sleep.” eae. 

A GOOD RULE. 

The American Society of Mechanical Engineers has 
adopted a rule limiting the time for the presentation 

of papers at its meetings to five minutes, the intention 

being that the papers shall not be read in full at such 

Meetings, but presented in abstract so that as much 

time as possible may be had for their discussion. The 

members are provided with printed copies of all papers 

to be presented, in advance of the meetings, and are 

expected to read the papers beforehand and prepare 

themselves to discuss the topics that interest them; 

and the members are expected to reduce their discus- 

sions to writing in advance for the sake of condensation 

and clearness, and to avoid stenographers’ errors. This 

is a departure that promises very satisfactory results, 

and it seems that the rule would work equally well in 

other societies, such as the Master Mechanics‘ and 

Master Car Builders’ associations. This might not 

be good for oratory, but it would certainly effect a 

reform in the discussion of subjects that would make 

them more valuable in many ways. It is likely that 

more points would be brought out in this way about 
any subject, the language would be better, and there 

would be less repetition and more accuracy—qualities 

that will enhance the value of any discussion and the 

interest of its report. It very frequently happens that 

those who rise in meeting to discuss a paper or a re- 

port forget the exact statements of the paper or the 

report, or forget one or more of the points they wish 

to speak on. In either case the value of the discussion 

suffers materially, and the chances of disseminating 

misconceptions are multiplied. 

A PREDICTION FULFILLED. 

In commenting in our last issue on the strike of the 

federated employees on the Lehigh Valley Railroad, we 

said, “It is probable that before our next issue the Le- 

high Valley strike will be history,” and it is. The strike 

was declared off Dec. 6, through the mediation of the 

State Boards of Arbitration of New York and New Jer- 

sey. These Boards rendered a valuable service to the 

strikers, the railroad and the community; not so much 

by changing the attitude of the railroad company, for 

this was not done, but because they succeeded in get- 

ting the strikers to correctly understand that attitude, 

which they evidently had not been able to do unassisted. 

When a correct understanding was arrived at the strike 

was immediately declared off. We do not mean to im- 

ply that railroad employees have not sense enough to 

understand the meaning of words, but what we do mean 

(and it is a frequently demonstrated fact) is that on oc- 

casions of excitement or in matters of great personal 

interest these men are apt to look at everything through 

blue glass, figuratively speaking, and persuade them- 

selves that everything they see is blue. They will, per- 

haps unconsciously, twist the meaning of a sentence to 

suit their own ideas or imagination. wsivery railroad 

officer knows that this is true of every class of railroad 

men. 

In abandoning the strike on the Lehigh Valley road, the 

men accepted the identical conditions that had been 

offered them by the president of the road weeks before. 

A couple of modifications, in fact, were made through 

the mediation of the Boards of Arbitration, but they 

were more of an explanatory character than in the 

nature of concessions. On the third day of the strike, 

Noy. 21, President Wilbur issued the following notice to 

all employees: 

To correct any misapprehension regarding the posi- 
tion of the officers of this company, I would state that 
they are at all times ready and willing to give patient 
hearing to complaints on the part of its employees or 
any number of them in any department; if dissatisfied 
with the conclusions reached by the Division Superin- 
tendent or General Superintendent, the President will 
hear their cases and decide. But we decline to confer 
with organized committees composed of several branches 
of the service, for the reason that we cannot know that 
such committee fairly represents its employees. Engi- 
neers cannot, of course, fairly represent grievances of 
telegraph men, nor can firemen properly represent train- 
men. The company maintains the right to employ men 
upon such terms as may be agreed upon, and settle all 
complaints only with its employees, and to discharge 
men for cause, with the right to appeal, but without 
reference to the judgment or action of any organization. 

A week later the following announcement was made: 

That the road agrees to take back as many of its old 
employees as it has places for, without any prejudice on 
account of the fact that they struck or that they are 
members of any labor organization; that when in the 
employ of the road, committees from the various classes 
of employees will be received as stated in the bulletin 
of Nov. 21, and their grievances considered and justly 
treated, and that, in employing men in the future, the 
company will give the preference to former employees 
when the strike is declared off. 

Hight days more of striking followed, when, at the 

suggestion of the mediators before referred to, it was 

announced that in addition to the terms offered above: 

That, in re-eemploying men formerly in its service, the 
available time shall be so divided among the men so re- 
employed that they may feel they are again in the service 
of the company, and self-supporting; that in making pro- 
motions hereafter the company will make no distinction 
between men now in its employ and those so re-employed 
on account of seniority in service or otherwise, 

It was further announced that the ruies agreed to by 

General Manager Voorhees on Aug. 7, while the Lehigh 

Valley was controlled by the Philadelphia & Reading, 

were and would continue in force. We were misinformed 
in regard to this point, and the editorial remarks in our 

last issue in reference to it were erroneous, as explained 

in the following, which is an abstract from a letter sent 

us by President Wilbur: 

You will notice that the strike was not occasioned by 
any refusal of ours to recognize rules adopted by the 
Philadelphia & Reading Railroad Company at a time 
when the Lehigh Valley was under lease to that com- 
pany, as those rules have never been in question, but 
have been enforced ever since the 8th of August, when 
our company again took possession of its property; have 
not been rescinded, and are to-day in full force. 
The coramittee claimed that labor organizations had ~ 

been recognized by Mr. Voorhees, and that therefore 
they were justified in demending recognition by us. 
This, you will notice, I declined in my letter of Noy. 17. 
The issue, therefore, as was admitted by Chief Arthur 
in an interview which appeared in the Philadelphia 
morning papers, was for recognition of labor organiza- 
tions. 

It will thus be seen that the men finally accepted 

what had been offered to them early in the strike, and 
that their strike for the recognition of the federation of 

their unions was a complete failure, as they did not 

receive that recognition, and the railroad maintains its 

policy ‘to deal directly and only with its employees.” 

This strike and its failure constitute an important 

event in American railroad history, and the fact that a 

strike of the federated unions of engineers, conduc- 

tors, tiremen, brakemen and telegraph operators, failed 

of its purpose, shows that when put to the test these 

organizations have not the strength or power that they 

are generally credited with. It shows that the question 

of whether the managing officers or the employees shall 

manage a road, is largely one of backbone and firniness 

in the managing officers. Under the present conditions 

no strike can possibly succeed on any large road in 

this country, if the managing officers are capable of as 

much firmness and courageous adherence to principle 

as were displayed by the Lehigh Valley management 

during the “late unpleasantness” on that road. 

We do not wish to be understood as having no sym- 

pathy for the men who engaged in this strike, or for the 

large and respectable body of railroad employees 

throughout the country who demand fair pay and just 

treatment. We do sympathize with these, and with 

those who struck and made their condition worse 

instead of better in these hard times; but we are con- 

vineed by our very intimate kuowledge of the workings 

of railroad labor organizations, that it is best for the 

community that this strike failed as it did, and that sim- 

ilar strikes should fail in the future. It is not through 

the workings of a labor organization that any railroad 

man can best improve his condition in life and his treat- 

ment in service, but it is by inteMigent work faithfully 

directed in the interests of the road that employs him 

that he can best advance his own interests in every legit- 

imate way. What is true of the individual is true of 

any number of individuals, and we believe that the best 

way for railroad employees to better their condi- 

tion is to quit their everlasting agitation of “‘grievances” 

and try working in harmony with those for whom they 

labor and those they labor with. 

THE AIRBRAKE DECISION. 

The decision rendered by Judge Townsend, of the 

United States Circuit Court of New York, in fhe suits 

for infringement of patents brought by the Westing- 

house Air Brake Company against the New York Air 

Brake Company, has excited wide comment and univer- 

sal interest. 

The opinion of the court deals with the mechanical 

merits of the case in a very thorough and intelligent 

manner. There were three suits in equity; one for in- 

fringing patents on the quick action feature of the West- 

inghouse triple-valve, one for infringing patents on the 

Westinghouse engineer’s brake valve, and one for in- 

fringing patents on the “emergency” feature of the West- 

inghouse apparatus. Briefly stated the defense offered 

in the several cases was, first, that the New York quick 

action triple-valve ‘is merely a combination of the in- 

vention described in the automatic relief valve of one 

patent not in suit, with the invention whereby reservoir 

pressure was utilized to operate an emergency valve, 

described in a certain other patent not in suit.” Second, 

because of differences in construction and operation of 

engineer’s vaive there was no infringement. Third, in- 

fringement of the emergency feature patent was ad- 

mitted, but the validity of the patent was disputed. 

In all three suits judgment is rendered in favor of the 

Westinghouse company, and injunctions and account- 

ings ordered against the New York company. 

The decision relates the circumstances of the history 

and development of the ainbrake as plain and automatic 

and of the fact being demonstrated at the Burlington 

brake tests of 1886 and 1887, of the need of an improve- 

ment that would enable brakes to be operated on 50-car 

freight trains without destructive shocks. Upon this 

George Westinghouse, Jr., began investigations that led 

to the invention, duly patented, of a quick-action auto- 
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matic brake capable of being successfully applied to a 
train of 50 freight cars, and operative under all con- 
ditions of practical railway service. 
The New York company did not deny that George 

Westinghouse, Jr., was an original and meritorious in- 
yentor, the first inventor of the plain brake, the first to 
put an airbrake into successful use and the first to 
graduate air pressure in the brake cylinders; and it was 
admitted that the Westinghouse quick-action automatic 
brake was the first practical system on long trains. But 
it claimed that early and expired patents, not in suit, of 
the Westinghouse company, showed how practical air- 
brakes could be made and successfully operated. The 
New York compan; admitted that it had adopted these 
inventions, but denied infringement on the ground that 
these patents were not in suit. It further claimed that 
the patents in suit were forsmere minor improvements 
upon and modifications of those inventions, which did 
not require any exercise of creative thought. The New 
York company Claimed that it took its relief valve from 
a patent granted to the Westinghouse company in 1875. 
The subject of this invention was designed tor use in 
connection with the plain apparatus, and was “to pro- 
vide for the more immediate escape of the compressed 
air from the brake cylinders after it has done its work.” 
It was a patent for an invention, not for applying 
brakes, but for quickening toe releases of the brakes in 
the plain-brake system. In regard to this the New York 
company held that the first result in each case was to 
quicken the action of each succeeding automatic relief 
valve, and we difference in secondary results, that in 
one case it released, in the other appued, brakes, is im- 
material. ; 

In deciding this point Judge Townsend says: 
The sole object of the invention was to quickly re- 

lease brakes in the direct system. It was intended to 
obviate the difficulty arising from the fact that in the 
direct system the escaping air, being expelled simply 
by its own expansion, Game out very slowly. It was 
not adapted to the application of brakes, or in any 
way to the automatic brake system, although thaf sys- 
tem had then been invented. 
There is no suggestion in the patent in any way in 

which it could be adapted to the automatic system, 
nor, if so adapted, to apply the brakes, does it appear 
how it could then be operated to release them. No 
provision is made for graduation for ordinary service 
stops in any case. 
The opinion of the court was that the position of the 

New York company in this matter was untenable. 
In the suit for infringing the patent on the Westing- 

house engineer’s valve, the differences in the construc- 
tion of the New York engineer’s valve was depended on 
for immunity; but it was decided that while apparently 
in some respects a superior valye to the Westinghouse 
valve, yet the vital elements of its construction were the 
same in their operation, and in the objects they accom- 
plished. Although ‘the valve was different in its mechan- 
ism, it yet performed the same functions, in the same 
way, as the corresponding mechanism of the Westing- 
house valye—and was therefore an infringement. 
The third suit was based upon the infringement of a 

patent that had not been granted when the first two 
suits were begun. This was for the emergency feature 
of Westinghouse brake, described as an invention “to 
provide means for effecting the rapid admission of fluid 
under pressure to a desired delivery receptacle by means 
of and coincidently with a reduction of pressure in the 
receptacle of a fluid supply,’ and as a means by which 
‘this object was to be attained with or without a triple 
volve apparatus. All the drawings, except the first, 
show the appliance as connected in operative relation 
with such triple-valve apparatus. The New York com- 
pany admitted the infringement, but maintained that 
the claims of the patent were invalid in view of former 
patents, not in suit, that they are merely a double use 
—a substitution, and not an invention. “The claims 
were designedly made far too broad, and must be con- 
strued to cover (a) the double use, and (6) a relief valve 
whether controlled by a piston or its equivalent, or con- 
trolled in any other way, known or unknown.” 
The distinct invention of this patent is the combina- 

tion of the valve with the triple-valve mechanism under 
such relations that it does not need any movement on 
the part of the triple-vale mechanism in order to oper- 
ate it. The decision of the court fully upheld the broad 
claims of the patent. 
The net result of all this is that the Westinghouse Air 

Brake Company will enjoy a monopoly of the manufact- 
use of airbrakes in this country until the patents that 

_ have been granted it have expired, or some mechanical 
genius invents a means of operating as good a brake in a 
totally different way. While some are prone to bewail 
the loss of the stimulating and cheapening effects of 
competition as a result of this decision, it is perhaps 
a blessing in disguise. The company that has made the 
best and most reliable brake, having the best work- 
manship, and being now in use on 95 per cent. of air- 
braked rolling stock, will continue to supply the demand 
with brakes that can be depended on to be uniform in 
their operation and durable in service. 

The series of articles on “Repairing Locomotives,” con- 
tributed by Mr. J. T. Heffernan, is begun again in this 
issue of the National Car and Locomotive Builder, and 
if possible will be continued without interruption until 
the subjects which Mr. Heffernan discusses in such a 
plain and practical manner have all been treated. The 
author of the papers is a practical locomtive builder, and 
his writings are of special value to locomotive men be- 
cause they deal little with theory and largely with 
every day practice. 

During the dull season of the last few months the 
extra enginemen on the roads throughout the country 
have had but a poor chance to earn their salt, as their 
“brothers” having regular engines or runs have proved 
themselves to be quite as heartless monopolists as any 
whom labor agitators are wont to denounce, and have 
stuck to their engines most assiduously. On some of 
the roads this matter is being corrected by the officers 
requiring that these hoggishly inclined individuals prac- 
tice the principle of “live and let live” by laying off one 
trip a week in order to give the extra men a chance. 

This is a good illustration of about how much brother- 
hood there is in the brotherhoods. 

The “American Hngineer and Railroad Journal” has 
for the last several months published a list of accidents 
happening to locomotive engineers and firemen through- 
out the country each month. The expressed object of 
doing this is to “indicate some of the causes of acci- 
dents of this kind” so that the proper remedies may 
be adopted. This list shows that, as is well known, 
collision is the chief cause of injury to enginemen; but 
it also shows that some of the minor causes of injury 
are more frequent and potent for evil than is generally 
considered. Falling from engines is one cause that 
claims many victims, and in seven months nine men 
have been injured by striking obstructions placed too 
near the track. The publishing of this list will serve 
a useful purpose by calling attention to these minor 
and supposed unimportant causes of accident, the first 
necessary step toward their prevention. 

Witeralure, 
its An event in periodical literature, not without 

significance to the general public as showing the growth 

of the reading classes, was the receipt by the “Cosmo- 
politan Magazine” of an order from the American News 
Company for 200,000 copies of its December issue. 
This is the largest order for copies of a magazine that 
has ever been issued, and shows how popular this ex- 
cellent magazine is becoming. 

The ‘Photographic Times,’ of 423 Broome Street, 
New York, has issued a notable Christmas number, con- 
taining an excellent photogravure picture prepared es- 
pecially for the purpose and entitled ‘Santa Claus’; a 
splendid photograph ‘by Stieglitz, printed in three 
colors; a gold medal prize photograph printed in steel 
blue. ‘There are also 36 pages of original articles includ- 
ing editorials on matters of current interest. 

Our Chicago contemporary, the ‘Railway Master 
Mechanic,” has decided to change its name, and will 
hereafter be known as “Railway Engineering and Me- 
chanics.”” The scope of the paper will be somewhat en- 
larged to correspond to the title, but its principal field 
will continue to embrace locomotives, cars, shops and the 
material, appliances and supplies pertaining to them. 
More space than heretofore will be given to signaling 
devices and systems, and the uses of electricity for shop, 
train and track. 

“The Science of Mechanics’: a critical and historical 
exposition of its principles, by Dr. Ernst Mach, pro- 
fessor of physics University of Prague. Second Ger- 
man edition, translated by Thomas J. McCormack. 
Chicago: ‘The Open Court Publishing Company. 534 
pages; price, $2.50. 

This book is divided into five chapters, which treat re- 
spectively of the development of the principles of stat- 
ics, of dynamics, the extended application of the prin- 
ciples of mechanics and the deductive development of 
the science, the formal development of mechanics, and 
the relation of the science to other departments of 
knowledge. The book is excellently translated, and 
forms a very complete history of the development of the 
divisions of the science of mechanics from man’s first 
knowledge of them, through the experimental stage, to 
the deductions of general laws. 

An Injunction Against Northern Pacific Employees. 

As we go to press it is announced that trouble is brew- 
ing on the Northern Pacific, where it appears a feder- 
ation of engineers, conductors, trainmen, firemen and 
telegraph operators, similar to the Lehigh Valley feder- 
ation, has moved for an increase of wages and been 
refused. The receivers have sought the protection of the 
United States Circuit Court, at St. Paul, und on Dec. 26 
Judge Caldwell, of that court, issued an injunction, the 
main points of which are as follows: 

The officers, agents and employees of Thomas F. Oakes, 
Henry \C. Paine and Henry C. Rouse, as Receivers of the 
Northern Pacific Company, and the engineers, firemen, 
trainmen, train dispatchers, telegraph operators, con- 
ductors, switchmen «and all other employees of said Thomas 
F. Oakes, Henry C. Paine and Henry C. Rouse, as Re- 
ceivers of the Northern Pacific Railroad, and each and 
every one of you, and all persons, associations and com- 
binations, voluntary or otherwise, whether employees of 
said receivers or not, and all persons generally, and each 
and every one of you, in the penalty which may ensue, are 
hereby strictly charged and commanded that you, and each 
and every one of you, do absolutely desist and refrain from 
disabling or rendering in any wise unfit for convenient or 
immediate use any engines, cans or other property of 
Thomas F. Oakes, Henry ‘C. Paine and Henry C. Rouse, 
as Receivers of the Northern Pacific Company, and 
from interfering in any manner with the possession of lo- 
comotives, cars, other property of thesaid receivers or intheir 
custody, and from interfering in any manner, by force, 
threats or otherwise, with men who desire to continue in 
the service of said receivers, and from interfering in any 
manner, by force. threats or otherwise, with men em- 
ployed by the said receivers to take the places of those 
who quit the service of said receivers, or from interfering 
with or obstructing in any wise the operation of the rail- 
road, or any portion thereof, or the running of engines and 
trains thereon or thereover, and, as usual, from any inter- 
ference with ‘the telegraph lines of said receivers, or along 
the line of railways operated by said receivers, or the 
operating thereof, and generally from interfering with the 
officers and agents of said receivers or their employees 
in any manner by actual violence or by intimidation, threats 
or otherwise, in the full and complete possession and man- 
agement of said railroad, and of all the property thereunto 
pertaining, and from interfering with any or all property 
in the custody of said receivers, whether belonging to the 
receivers or shippers, or other owners, from interfering, 
intimidating or otherwise injuring or inconveniencing or 
delaying the passengers being transported or about to be 
transported over the said railroad of said receivers or any 
portion thereof by said receivers, or by interfering in any 
manner by actual violence or threats, or otherwise prevent- 
ing or endeavoring to prevent the shipment of freight, or 
the transportation of mails of the United States, over the 
naad onerated by said receivers, until the further order of 
this court. 

——— 

The New York & New England Railroad was placed 
in the hands of a temporary receiver, Dec. 27, Mr. 
Thomas C. Platt was appointed Receiver. 

Fall Meeting of the American Society of Mechanical 

Engineers, 

The fall meeting of this society was held at its house 
at New York City, beginning Dec. 4, and lasting until 
Dec. 8. President Eckley B. Coxe presided, and the fol- 
lowing papers were presented and discussed during 
the sessions: 
“The Buckeye Engine Valve Gear,” by A. K. Mans- 

field. 
“The 

pressure 
Thurston, 
“Expansion Bearings 

by George A. Morison. 

“A Device for Drill-jigs,’ by Barton Cruikshank. 
“A Curve Delineator,’ By Frederick A. Scheffler. 
“Notes on Belting,” by Fred. W. Taylor. 
“Some Hxperiments on the Effects of Water Ham- 

mer,” by R. C. Carpenter. 
“Constants for Correcting Indicator Springs Which 

Have Been Calibrated Cold,” by R. C. Carpenter. 
“The Use of the Indicator in Dynamometric Testing,” 

by W. S. Aldrich. 
“A New I’orm of Prony Brake,” by R. C. Carp-nter. 
“A Comparison of Mean Effective Pressures of Simul- 

taneous Cards Taken by Different Indicators,’ by I. 
S. Jacobus. 
“Recent Progress in the Manufacture of Steel Cust- 

ings,” by H. L. Gantt. 
“Steam Piping and the Efficiency of Steam Plants,” 

by Wm. A. Pike. 
“A Method of Manufacture of Large Steam Pipes,” 

by Charles H. Manning. 
“Strength of Rim-joints 

James B. Stanwood. 
“Experimental Determination of the Effect of Water 

in Steam on the Economy of the Steam Engine,” by 
R. C. Carpenter. 

“Test of a Boiler Using Grates with a Small Per- 
centage of Openings,” by I’. A. Scheffler. 
“The Cumulative Errors of a Graduated Seale,” by 

Wm. A. Rogers. 
“A Moderm Disinfecting Plant,’ by Wm. H. Francis. 
“Crucible Furnace Using Petroleum,” by W. $. Crane, 
“Theory of Direct-acting Steam Pumps,’ by David 

Guelbaum. 
The officers elected for the ensuing year are as 

follows: President, Eckley B. Coxe, Drifton, Pa.; Vice- 
Presidents, C. E. Billings, Hartford, Conn.; Percival 
Roberts, Jr., Pencoyd, Pa., and H. J. Small, Sacra- 
mento, Cal.; Managers, John B. Herreshoff, Bristol, 
R. 1; L. B. Miller, Elizabeth, N. J., and W. S. ussell, 
Detroit, Mich.; Treasurer, William H. Wiley, New 
York; Secretary, F. R. Hutton; Assistant Secretary, 
Francis Hoadley. 

High- 
lab 

Maximum Contemporary Economy of 
Triple-expansion Engines,’ by Prof. R. 

for Bridge Superstructures,” 

in Fly-band Wheels,” by 

Some Elegant Cars. 

The following is a description of the interior arrange- 
ment and decoration of compartment cars on the Cin- 
cinnati, Hamilton & Dayton, furmished us by one of 
the officers of the road: 
Not only are they architecturally ornate, but their 

general construction is such that the traveler enjoys 
the luxury of a parlor in the finest residence in the 
land. The cars are lighted with Pintseh gas, and 
there are 10 complete drawing-rooms to each sleeper. 
This compartment communicates, except when the trav- 
eler wishes to retire or enjoy pronounced privacy, when 
by closing the doors a private drawing-room is pro- 
vided. The first room of the series is square, con- 
tains an upper and lower berth, a lavatory with white 
metal bowl, hot and cold water, and a good sized 
wicker chair, with upholstered cushions and trimmings. 
Despite the elaborate furnishings there is adequate 
room left for the occupants to move about. The ex- 
quisite coloring and decorative features are marvels 
of beauty. A mahogany wainscoting, reaching to the 
height of the window sills, is followed to the ceiling, 
including the upper berth front, by painted woodwork 
of pea-green striped with gold, broken by embossed 
and decorated plush panels to match, the latter being 
relieved by gold moldings. The seats of plain plush, 
the carpets as rich in quality as those of a Smyrna 
palace, and the highly embellished ceiling, in the center 
of which is a gas chandelier of deflecting mirrors, are 
each in harmony of color with the green and gold tints. 
Beveled glass mirrors incased in beautifully designed 
framework of green and gold supplant the plush panel 
in places convenient for the toilet—the largest mirror’s 
handsome encasement forming a centerpiece of chaste 
beauty. In this and the adjoining stateroom, plate 
glass panels in the partition forming the aisles enable 
the traveler to view the scenery by pushing back the 
rich sash curtain drapery, which at other times secures 
an entire privacy of the rooms. The colors of the rooms 
are all different, one being of white mahogany, with 
plush upholstering and embossed and decorated plush 
panels; the tints being such as to blend in a harmonious 
whole into that delicate shade known as canary. That 
the splendid equipment is meeting with public favor is 
evidenced by the abnormal rush that is made daily 
to secure berths in them in the Windy and Queer 
cities. 

The Atchison, Topeka & Santa Fe Railroad was placed 
in the hands of receivers Dec. 23, President Reinhart, 
John J. McCook and Joseph C. Wilson being appointed 

receivers. 

The losses to the Lehigh Valley Railroad Company 
due to the strike are announced to be as follows: Dam- 
age to locomotives, $46,000; damage to ears, $19,000; 
damage to freight in wrecks, $9,450; damage to perish- 

able freight by delay, $2,550; total, $77,000. 

The Long Island Railroad has ordered 55 new passen- 
ger coaches of the Pullman Company. The coaches will 
be full size, with the improved automatic Westinghouse 
air brakes, Miller platforms and couplers, and all 
the latest improvement in trucks and running gear. 
The interior will be finished in light woods. with dark 
upholstery and brass finishing, large windows, and com- 
fortable seats. The exterior is to be painted dark ma- 
roon, the standard color of the Long Island Railroad, 
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Pevsowal. 

Mr. George R. Cassie has been appointed Master Car 
Painter of the Lake Shore & Michigan Southern. 

Mr. David B. Dewey, of Chicago, has been ap- 
pointed receiver of the Minnesota & Wisconsin Road. 

Mr. Willard Kells, son of the late Ross Kells, has 
been made General Foreman of the Erie shops at Mead- 
ville. 

Mr. Frank Trumbull, of Denver, Colo., was on Dec. 
11 appointed receiver of the Union Pacific, Denver & 
Gulf. 

Mr. Samuel P. Wheeler, of Springfield, Ill., has been 
appointed receiver of the Jacksonville, Louisville & 
St. Louis. 

Mr. Frank Carr has been appointed Master Car 
Builder of the United Counties Railway, with offices 
at St. Hyacinthe. 

Mr. J. D. Campbell, Assistant Superintendent of Mo- 
tive Power on the New York Central & Hudson River 
Road, has resigned. 

Mr. Charles A. Scott at one time General Manager of 
the government railways in Nova Scotia, died at 
Quebec, Dec. 15. 

Mr. George H. ‘Babcock, ‘President of the Babcock & 
Wilcox Boiler Co., died at his home at Plainfield, N. J., 
on Saturday night, Dec. 16. 

Mr. John B. Connors, Superintendent of the Toledo, 
Ann Arbor & North Michigan, has tendered his resig- 
nation to take effect Jan. 1. 

Wiley RUM, Lonergan has been appointed Master Me- 
chanic of the Rome, Watertown & Ogdensburg Rail- 
road, vice Mr. George H. Haselton. 

MP oaks Looney has been appointed Master Car 
suilder of the Louisville, Evansville & St. Louis Road, 
with headquarters at Princeton, Ind. 

Mr.George P. Hamlin, who was Superintendent of Con- 
struction of the first railroad built in Russia, died at 
his home in Baltimore, Md., Nov. 12. 

Mr. John J. Horner has resigned as President of the 
Arkansas Midland to take effect Jam. 1, and has been 
chosen Vice-President and General Manager. 

Mr. A. L. Mohler has resigned his position as Gen- 
eral Manager of the Great Northern and General 
Superintendent Case, of the same road, succeeds him. 
Mr. Mohler will proceed South for a vacation. 

Mr. George H. Baker, Editor of the National Car and 
Locomotive Builder, has been elected an associate mem- 

ber of the American Society of Mechanical Engineers. 

Mr. Isaac D. Barton, General Superintendent of the 
New York & New England road, has resigned. Vice- 
President Odell will assume the duties of the position 
temporarily. 

Mr. J. E. Phelan, formerly Division Superintendent 
of the Dickinson Division, Northern Pacific, has been 
appointed Master Mechanic of the Dakota Division, 
with headquarters at Fargo. 

Mr. James Buchanan has been appointed Assistant 
Superintendent of Motive Power in charge of divisions 
east of Syracuse on the New York Central & Hudson 
River Railroad. 

Mr. Henry J. Small, Superintendent of Motive Power 
and Machinery of the Southern Pacific Railroad, has 
heen elected a vice-president of the American Society of 
Mechanical Engineers. 

Mr. E. M. Herr, Superintendent of the Grant Toco- 
motive Works, has sailed for Furope on a combined 
business and pleasure trip that is expected to cover a 
period of several months. 

Mr. George H. Haselton has been appointed Assistant 
Superintendent of Motive Power in charge of divisions 
west of Syracuse on the New York Central & Hudson 
River Railroad, vice Mr. J. D. Campbell, resigned. 

Mr. George De B. Keim, formerly President of the 
Philadelphia & Reading Railroad, died Dec. 20 in Fhila- 
delphia from apoplexy. He was born in Reading, Pna., 
1832, and was the son of the late General George M. 
Keim. 

Mr. R. W. Bryan, Assistant General Superintendent 
of the Hastern Division of the Great Northern, has 
been appointed General Superintendent of the same 
road to succeed Mr. C. W. Case, appointed General 
Manager. 

Mr. Robert Law has been appointed General Super- 
intendent of the Burlington & Northwestern and the 
Burlington & Western Railroads, in Iowa, to succeed 
the late Mr. John T. Gerry. His office will be in Bur- 
lington, Ta. 

Mr. C. M. Lawler, who was recently made General 
Superintendent of the Philadelphia, Reading & New 
Fmgland, has now been appointed General Manager of 
that road, dating from Dec. 9. His headquarters are 
at Hartford, Conn. 

Mr. George J. Parkin has been appointed Master Me- 
chanie of the Erie and Ashtabula division of .w.e Penn- 
sylvania Lines west of Pittsburgh, northwest system, 
vice Mr. J. A. Wood, tramsferred. Mr. Parkin’s head- 
quarters will be at Erie, Pa. 

Mr. William ©. Hudson, Secretary of the New York 
State Railroad Commission. has resigned. The new 
secretary is Mr. James D. McMahon, of Utica. Deputy 
Attorney General of New York. Mr. Hudson has been 
Secretary of the Commission for ten years. 

Mr. W. G. Van Buskirk, Master Mechanic of the 
Peoria Division of the Terre Haute & Indianapolis 
road, died suddenly Noy. 29, while on a train, and in 

conversation with other officers of the road. Death was 
due to the rupture of a blood vessel in the brain. 

Mr. George K. Lowell has been appointed General 
Superintendent of the Louisville, New Albany & Chi- 
cago, with headquarters at Chicago, to succeed Mr. 
S. J. Collins, resigned. Mir. Lowell has been Assistant 
Superintendent at Lafayette, Ind., for some time past. 

The position of Superintendent of Motive Power on 
the Illinois Central has been abolished. Mr. William 
Renshaw has been appointed Superintendent of Ma- 
chinery, with office at Chicago, and will have full 
charge of all matters pertaining to motive power and 
car equipment. 

Mr. George R. Ott, Master Mechanic in charge of the 
Chicago Division of the Baltimore & Ohio, died at 
Garrett, Ind., Dec. 9, aged 45 years. Mr. Ott went 
from Baltimore to Garrett about five years ago. Be- 
fore that he had been foreman of the pattern shops 
at Mt. Clare. He was in the service of the Baltimore 
& Ohio over 20 years. 

Mr. A. S. Grant, of Palestine, Tex., has been ap- 
pointed Master Mechanic of the Houston, Hast & West 
Texas Railroad, with headquarters at Houston. 
For many years he has been General Foreman of the 
International & Great Northern bridge and building 
department at Palestine. 

Mr. Theodore Voorhees, who has been Acting Gen- 
eral Manager of the Lehigh Valley Railroad since the 
lease of that road to the Philadelphia & Reading was 
abrogated in August, has been given the full title of 
General Manager. 

Mr. Henry L. Leach, Division Master Mechanic of 
the Fitchburg Railroad, at Fitchburg, Mass., has re- 
signed to devote his entire time to the commercial 
interests of his track sanding apparatus for loco- 
motives, of which he is the inventor. His present 
address is North Cambridge, Mass. 

Mr. Thomas K. Scott. who has been Acting General 
Manager of the Georgia Railroad, for several months 
past, has been appointed General Manager of that road, 
with headquarters at Augusta, Ga., to sueceed Mr. 
John W. Greene, resigned. Mr. Scott was formerly 
Superintendent of the Alabama Mineral Division of 
the Louisville & Nashville. 

Col. Alton R. Easton, one of the most prominent 
citizens of St. Louis in early days, died there Dec. 11, 
aged 86. He it was after whom Alton, Tll., was named. 
He was military Governor of Santa Fe during the Mex- 
ican War; Assistant United States Treasurer under Fil- 
more; Inspector-General of Missouri in 1862 to 1864. 
He was a close friend of General Grant. 

Mr. J. N. Weaver, Division Master Mechanic of the 
Lehigh Valley Railroad, at Sayre. Pa., was made As- 
sistant General Superintendent of the Northern MDivi- 
sion of that road during the recent strike, the object 
being to have an officer of high authority at Sayre. 
where the principal shops are located. When the 
strike was ended Mr.. Weaver returned to his position 
as Master Mechanic. 

Mr. A. H. Watts, Master Mechanic of the Cincinnati, 
Jackson & Mackinaw road, was assaulted by a locomo- 
tive engineer in his employ, Dec. 14. The man had heen 
reprimanded for damaging an engine. Becoming intoxi- 
cated he called at Mr. Watts’ home late at night and at- 
tempted assassination, discharging a revolver at Mr. 
Watts, who, although not shot, was yet seriously injured 
before his ‘would-be murderer was overpowered. 

The following changes have been made on the North- 
ern Pacific: Mr. F. W. Gilbert has been appointed 
Superintendent East Cascade Division, with office at 
Sprague, Wash., and Mr. Joseph McCabe, Superin- 
tendent West Cascade Division, with office at Tacoma, 
Wash., vice Mr. ©. §. Prowell, heretofore Superin- 
tendent Cascade Division; Mr. John Dorsey has been 
appointed Superintendent Missouri Division, with office 
at Dickinson, N. D., vice Mr. J. E. Phelan. 

Mr. Arthur B. Underhill, who has been Superin- 
tendent of Motive Power of the Boston & Albany Rail- 
road for the last 13 years, has resigned that position. 
his resignation taking effect on Jan. 1. Mr. Underhill 
has been in poor health for several years, and his resig- 
nation is offered so that he may secure complete rest. 
He was for nearly 16 years Master Mechamic of the 
Boston & Worcester, and in 1880 succeeded the veteran 
Wilson Eddy. Mr. Underhill was one of the first to build 
engines with boilers carrying pressures of 160 Ibs. and 
upward. 

Mr. J. J. Casey, for several years Superintendent of 
Motive Power of Yazoo & Mississippi Valley Road, 
witn headquarters at Vicksburg, has been made As- 
sistant Superintendent of Motive Power of the Illinois 
Central system, with headquarters at Chicago. The 
Yazoo & Mississippi Valley will pass under the supervision 
of the general officers of the Illinois Central system. 
Mr. Charles Linstrum will become Master Mechanic 
in charge of the Vicksburg shops, which are the largest 
on the Illinois Central system south of Ohio. They 
were constructed under the supervision of Mr. Casey 
several years ago. 

The Baltimore & Ohio Southwestern Railway makes 
the following announcement: 
Mr. J. M. Sheer having resigned, the office of Master 

of Rolling Stock is abolished. 
Mr. J. G. Neuffer is appointed General Master Me- 

chanie with headquarters at Cincinnati. 
Mr. T. G. Duncan is appointed Assistant Master Me- 

chanie of the Ohio Division, with headquarters at 
Chillicothe, Ohio. 
Mr. ©. Skinner is appointed Assistant Master Me- 

chanic of the Mississippi Division, with headquarters 
at Washington, Ind. 

Mr. Henry Schlacks. who resigned from the service 
of the Mlinois Central Railroad Company on Feb. 
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1, 1893, has been appointed Superintendent of 
Motive Power of the Denver & Rio Grande Railroad. 
Mr. Schlacks entered the service of the Illinois Central 
Railroad while a boy, and worked his way up to the 
position of Superintendent of Machinery, which he 
held for 10 years previous to his resignation. He re- 
lieves Mr. N. W. Sample of the superintendence of the 
motive power department of the Denver & Rio Grande. 
Mr. Sample was formerly Superintendent of Motive 
Power, but for the past two years has filled both this 
office and that of General Superintendent of the road.. 

Mr. Albert Benton Pullman died Dec. 18, at his home, 
“Ingleside,” near Evanston. He had been confined to 
his bed for a week past, and while his illness was re- 
garded as critical the end was not looked for so soon. 
The deceased was born at Auburn, N. Y., Ocf. 16, 

1828, and was educated in the public schools of that 
place. Before he had reached manhood he removed to 
Albion, N. Y., where he engaged in the business of cab- 
inetmaking. Here he married Miss Emily Bennett, in 
1847. and in the following year went to Grand Rapids, 
Mich., and entered the furniture business. In 1859 he 
went to Chicago with his brother, George M. Pullman, 

and the two organized a firm and engaged in fhe busi- 
ness of raising buildings to the proper street levels. His 

first venture in sleeping car building was in 1860, and 

he continued in it for 27 years, filling for 25 years the 

position of second vice-president of Pullman’s Palace 

Car Company. In 1887 he retired from active participa- 
tion in the management of the company, and has passed 
the remainder of his life since in travel and at his 
beautiful home near Byanston. His wife died in 1890. 

Mr. Pullman was the mechanical genius of the family 

that have made their names so famous in the manufac- 
ture of sleeping cars. Understanding as he did every 
detail in the art of cabinetmaking he was able to super- 
intend the details of the construction department of the 
vast Pullman industry. He leaves two daughters, Mrs. 
Graeme Stewart, and Miss Emma Pullman. In addi- 
tion are four brothers, George M. Pullman, Rev. R. H. 
Pullman, of Baltimore; Rev. James M. Pullman, of 
Lynn, Mass., and Charles L. Pullman, of Chicago. 

Chauncey M. Depew’s Experience. 

The best thing I remember connected with myself 
(said the gentleman whose name appears above) is, that 
when T graduated from Yale I thought IT would lead a 
life of scholastic ease. I thought I would read and 
write a little. take it easy and have a good time. I had 
a hard-hearted old father of sturdy Holland Dutch an- 
cestry. He had money enough to take care of me and I 
knew it, and when he discovered that I knew if and in- 
tended to act accordingly, it was a cold day for me, 
and he said to me: “You will never get a dollar from 
me except through my will. From this time forth you 
have got to make your own way.” Well, I found I had 
a hard lot of it. Nobody had a harder one, and the old 
gentleman stood by and let me fight it out. TI bless 
him to-night with all the heart and gratitnde I have for 
that. If he had taken the other course, what would I 
have done? I would have been up in Peekskill to- 
night nursing a stove, cursing the men who had suc- 
ceeded in the world, and wondering by what exceptional 
luck they had got on. But having to dig my way along 
I got beyond everything my father ever dreamed of; 
but it was done by 14 hours or 16 or 18 hours’ work a 
day, if necessary. It is done by temperance, by econo- 
my, when you make a dollar spend 75 cents and put the 
other 25 by. 

The General Superintendent Snowbound. 

Mr. T. BE. Calvert, General Superintendent of the Bur- 
lington & Missouri River Railroad, in Nebraska, came 
out from Lincoln the first of this week, says the 
“Pioneer Grip,” of Alliance, Neb., to try one of the 
decapod engines on the Deadwood line. He started 
with Engine 275 Tuesday morning from Hdgemont 
with 14 loads and a water car. They succeeded in 
making Argyle, 25 miles away by night, the last 16 
miles being made in 17 hours. The engine drank up all 
the water and devoured all the coal in sight as far as 
they proceeded. Being out of water at Argyle, Mr. 
Calvert started out on foot for Pringle, a distance of 
seven miles to have train 204 to help them out. There 
being ten inches of new snow on the ground he found 
his task at pedestrianism rather severe. Finally com- 
ing up to a section man in an exhausted condition he 
ealled him under a bridge, the storm now being so 
severe on the track that they could not hear one an- 
other speak. He told the section man to go to Pringle 
and report the condition of things, and that he would 
remain under the bridge, as he was completely played 
out. The section man came on to Pringle and reported 
that a big fat brakeman came as far as a certain 
bridge two miles out, and was completely exhausted 
and lying under the bridge, and that he had sent him 
in to report that Engine 275 was at Argyle out of water 
and wanted assistance. Superintendent J. R. Phelan 
had been anxiously awaiting news from this train 
and two other extras that were behind this experi- 
mental train, and when informed by the section man 
of the state of affairs remarked “there’s a dead brake- 
man,” as a dreadful blizzard was raging in the hills. 
The first thing to do was to send an engine out after 
the exhausted brakeman, which was. started at once, 
and when it returned it brought in Mr. Calvert, who 
represented the fat, frozen brakeman. 

“This is the first time in the history of Mr. Calvert’s 
life,” says Superintendent Phelan, “that he ever went 
under the bridge and gave up.” 
The line was finally released and the deeapod sent 

back to Edgemont. Mr. Calvert also returned to Bdge- 
mont and gave un the trial for the present. Water it 
is reported that Mr. Calvert has positivelv refused to 
enter the train service on the Black Hills line again. 

Jacob Leese, the first white settler in California. has 
died at the age of 82 years. He went to California in 
1833, and built the first house npon the spot where the 
city of San Francisco now stands, 
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fome Sheet Iron Work. 

BY JAMES F, HOBART. 

A shop which used to put an angle iron ring around 

the water opening in tender tank has recently changed 

the style, and now makes necks out of a single piece 

of steel, welded up and flanged. The welding was done 

with the old style of neck, so nothing will be said of 

that part of the work. The old-style neck looked some- 

thing like a Fig. 1. It had a swing top, which was 

hinged to the shell, this in turn being riveted to the 

angle iron ring (c). 

Fig. 1.-Anvle Iron Flanee for Tank. 

As now made, the ring is discarded, and the shell 

b cut three inches longer than formerly. A soft yel- 

low heat is taken at one side of one end, as at a Fig. 

2, charcoal being used. The shell is steel. Then it is 

stood on end on the floor, held with a pair of tongs 

shaped like b, and the hot edge of the shell turned 

down with a common wooden mallet. A few blows of 

the mallet produces the effect shown at ec. This is 

continued, one man holding the tongs, the other using 

the mallet until the shape d is obtained. Then an- 

other heat is taken, and another section of the flange 

driven down. After the shell has been heated and 

hammered all around, it looks like ec. Then it is 

turned flange down on the solid, and trued up. A good 

man and his helper will flange one of these shells, 

taking five heats, in 20 to 25 minutes. It is a much 

better way than the ring method, costs less, and makes 

a better job all around. 

it is a curious thing—but nevertheless a very true 

Fig. 2.—Flanging Tank Nozzle. 

one—that in almost every railroad shop some job is 

done which costs one and a half or two times as much 

as the same work would cost outside the shop. Take, 

for instance, the matter of hammers. They are made 

in the shop at a cost of $1.25 each, while the same tool 

bought outright would cost 65 cents. One shop made 

a dozen ratchet drill stocks. They cost $9.85 each, 

complete. I can buy a better stock in the open market 

for $3.25. Where is the economy in this operation? 

There isn’t any. The master mechanic knew it, and 

so did everybody except the directors of the road who 

had forced him to doing such a foolish thing. That 

master mechanic knew from experience that there would 

be a big “kick” over an item of “one dozen ratchet-drill 

stocks, $3.25—$39. And he also knew that there would 

not be such a growl over shop expenses, for they were 

to be expected. And the directors couldn’t read ‘“‘be- 

tween the lines” and see that invisible item of 

“1 doz. ratchet drill stocks, $9.85—$118.20.” 

Fig. 3.-Babbitt Pot and Rivet Heater. 

And so it goes. Suppose the directors come to life 

once in awhile, and realize a little of the true inward- 

ness of such matters. At any rate, that is the only 

reason I could ever think of for their forcing the master 

mechanic to reduce expenses by cutting down the force 

of shop help, or by going on to short time, or both, at a 
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time when everybody knew that the necessary repairs 

required every man, and more too. 

That is what I thought the other day when I came 

across a rig for melting babbitt metal for lining driv- 

ing boxes. The concern looked something like Fig. 38. 

It was made of 3-16 tank steel, and similar devices, 

though smaller, were in common use for rivet forges 

around the shop boiler house. Little description is 

needed. The legs being made of 34 by 1% flat bar iron, 

and a ring of half-round %-inch iron being riveted on 

to stiffen the top of the heater. The inside was lined 

with firebrick, as seen at a, each brick being tapered 

at the top (c) so the kettle could have a better bearing. 

But the kettle itself was a curiosity, and must have 

cost the company considerable money. It is a mighty 

good kettle, as may be seen by looking at Vig. 4. But 

this fine kettle is flanged up from the flat piece of steel 

(b). One side at a time is malleted down around a 

Fig. 4.-Flanging Up a “‘ Babbitt Kettle.” 

form until it looks like ec. Then another side is heated 

and forced into shape. 

Both the rivet heaters and the babbitt kettle had 

fixed tuyeres, the dirt that got down through them 

being removed by taking out the plug b, Fig. 3. A 

tee is put on to the air pipe at this point, instead of the 

usual elbow, and for cocks to control the blast old 

blow-off valves are utilized. This makes the use of an 

extra coupling necessary, as locomotive blow-off cocks 

are hermaphrodite concerns anyway, one end being 

tapped, the other end threaded. 

Some steel rivets had been bought and put into the 

shop. Nobody knew that the rivets were steel, but 

they gave so much trouble by breaking and cracking 

during and after riveting that the foreman mistrusted 

that they were steel, and were being heated too hot. 

Fig. 5.-Rivet Heating Rig. 

A piece of 44-inch iron was fixed up, as shown in Fig. 

5. This was laid on top of the fire and the rivets put 

through the holes while heating. The result was that 

most of the heat was put at the end of rivet where it 

was needed, and that the heads were kept quite cool. 

There was not any loss from some of the rivets getting 

lost in the fire and being burned up. 

The position of the plate on top of the fire is shown 

at b. Pea coal is used, and tne plate enables the fire 

to be Kept in its best shape without having to tear it 

to pieces every time a rivet is fished out. 

Abolishing the Belt. 

A new Belgian factory, according to a correspondent 

in that country, uses electricity to transmit its power 

instead of belting, and we think that a brief descrip- 

tion of this device may prove of imterest to our read- 

ers. The dynamo is 600 horse power, and forms the 

flywheel of the compound Corliss engine. The shop is 

supplied with 16 motors, and among them ten 16 horse 

power, one 21 horse power, and one 387 horse power 

motors. Their average efficiency is 87.2 per cent. On 

some of these motors the load is very valuable, and sey- 

eral are exposed to dust and dirt, so that with 90 per 

cent. efficiency of the dynamos, 98 per cent. of the con- 

ductors, 87 per cent. of the motors, the net result is 77.6 

per cent. power delivered. As the lost work in belt- 

driving is practically a constant quantity for all loads, 

or, at least, is usually considered to be, the power re- 

quired to turn the shafting, pulleys, etc.. when no 

work is being done on the machines, it follows that 

taking 79.4 per cent. as the final output in two cases, 

one of electrical and the other of mechanical trans- 

mission, we find that at a load of 20 per cent. the elec- 

trical system would still give 47.2 per cent. useful effect, 

and the mechanical nothing at all. From careful ex- 

periments which have been made in actual practice. 

we learn from this same source, it has been clearly 

proved that to drive all the idle machines requires more 

power than to drive the shops in ordinary course of 

work; whereas, 11 eleetrical horse power is required 

when driving all the idle tools, only about seven elec- 

trical horse power is needed in ordinary work, of which 

11 

four electrical horse power is used to drive the shafts, 

belts, alone; this clearly shows how small a 

part of the power produced by the engine is 

actually used in useful work at the tools. Such sat- 

isfactory results of the application of electricity to 

factory driving must attract attention, and will doubt- 

less lead to great changes in transmission. Whether 

in the case of large machine tools it would not be bet- 

ter to discard shafting and belts altogether, and supply 

a special motor to each tool, is a question which must 

be settled for each individual case which 

the current would be switched on or off just as easily 

as the belt is now thrown from the loose to the fast 

pulley, and vice versa.—‘‘Machinery.” 

etc., 

may arise; 

—_—— 

Economies Effected on the M,K. & T. R. R. 

The following paragraph appears in the annual re- 

port of the Missouri, Kansas & Texas Ry. Co. for the 

year ending June 30, 1893, and indicates what can be 

done in the direction of economizing on a large rail- 

road: 

The cost to the company for live stock killed and 
other loss and damage, and injury claims, decreased 
over the previous year $100,000. A change in the 
method of the purchase of coal in Missouri and Kansas 
resulted in a further saving of $38,000. The purchase of 
ties in the open market, instead of through a general 
eontractor, also caused a saving of $40,000. The con- 
struction of water-works effected a saving of about 
$13,000. The saving by construction of additional ice 
storage capacity was about $20,000. Other economies 
were introduced in the departments of the General 
Superintendent and Purchasing Agent, which are esti- 
mated to amount to $150,000. 

The Chicago, Burlington & Quincey Railroad has but 

two of the class M engines in service. One of these 

was illustrated and described in The National Car and 

Locomotive Builder for October. It has heen under- 

stood that the engine of this class exhibited at the 

Fair by the Rogers Locomotive Co. would be pur- 

chased by the C., B. & Q. road. This will add 

another to the two mentioned ahove. The Grant 

Tocomotive Works had an order to build 30 of these 
engines. hut when this concern failed the order was 
withdrawn. and has not yet been placed with any 

other builders. 

Standard time, according to the Executive Committee 

of the American Railway Association. is being adopted 

throughout the world. The value of the svstem has 

heen proved by the 10 years of its use in this couniry. 

Greenwich time is used hy the railways of Great 

Britain. Belgium and Holland, and it is the legal 

time for all purposes in Great Britain and Belgium. 

Middle European time, one hour faster than Green- 

wich time. is used by the railways in Sweden. Ger- 

many. Hungary. Servia and the westward part of 

Turkey. Tt is the legal time for all purposes in Sweden 

and the German Empire. and is likely to be adopted at 

an early date by the railways of Italv and Switzerland. 

Fastern BHuropean time. two hours faster than Green- 

wich time. is used by the railwavs of eastern Turkey, 
Rulgaria and Roumania. The time of the 135th degree 
of canst loneitvde. nine hours foster than Greenwich 

time, is used for all purposes in Japan. 

For some forms of belts, it is said. paper is likely to 

take the place of leather. According to the Boston 

“Commercial Gazette.” a belt made of paper is found 

stinerior to those of usual materials for some purposes, 

as it hecomes covered with a hard shining surface in 
working. which makes the belt durable. 

A robher met a coal dealer on a lonely road and 

stonned him. 

‘Your money or your life,” said the robber. 

“Who are you?” asked the coal dealer. 

“Tm a highwayman.” 
“Good enough,” continued the coal dealer. 

low weighman. Shake.” 
14 nis 

The statement of the Michigan Peninsular Car Com- 

pany for the year ended Aug. 31, 1893, shows net earn- 

ings of $866,690, which, after paying fixed charges, in- 

cluding a dividend of eight per cent. on the preferred 

stock, leaves something more than 18 per cent. profit. 
Eight per cent. was paid on the common stock, and 2 
little over 10 per cent. carried to the surplus fund. The 

eash assets of the company amount to over $3,000,000, 
and the fixed assets to over $7,000,000. 

According to a Dutch Government report just issued, 

the labor question is practically unknown in the 

Netherlands. Dutch workmen like long hours and are 

content to live on 40 cents a day. The reason why they 

prefer long hours to short is because they can thus work 

in the slow and leisurely manner that suits them best, 

and can indulge their national conscience in the mat- 

ter of théroughness; and they are content with low 

wages because they know how to make them go a 

long way. The Dutchman is not fond of striking and 
gets on well with his employers, resenting state inter- 
ference in his relations with them as calculated to im- 
peril that freedom and independence for which -his an- 
cestors fought so nobly. The only ching that in any way 
resembles a labor question in Holland is connected 
with the introduction of machinery, which puts the true 
Dutchman out of gear altogether, forces him to wort 
briskly and even makes him discover that old-fashioned 

wages are not quite up to new-fashioned ideas, 
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New York Railroad Club. 

The annual meeting of this club was held in New York 

City on the evening of Nov. 23. Mr. D. L. Barnes’ paper 

on “The Construction and Inspection of Locomotive Boilers 

to Prevent Explosion” was discussed at considerable 

length and adversely criticised in many particulars. 

Mr. Bi. A. Mitchell (Brie): While I cannot agree in all 
particulars with Mr. Barnes’ paper, I think it is a very 
valuable one. A few points, however, I will endeavor to 
bring out. On page 8, Mr. Barnes makes a statement which 
I would interpret to mean that the stays in the crownsheet 
should not be headed over—in other words, that the stiff- 
ness of the crownsheet should depend entirely on the 
strength of the threads. He gives as a reason for that 
that less explosions occur than would otherwise if heads 
were used. I am inclined to think that in the center rows 
of crownsheet stays they should have heads, in order to 
help stiffen the crownsheet at that point, and again, as 
crownsheets are only about 3 thick, we have a stronger 
resistance from ‘tthe head of the bolt than we would from 
the thread, especially if the riveting-over at the bottom is 
not done in a perfect manner. 
On page 11, Mr. Barnes makes a statement as follows: 

“But few, if any, of the rules for inspection give a clue 
to what is wanted from an examination, and only in rare 
cases are any definite instructions given about how to 
conduct the details of an inspection.” I claim that the 
printed and verbal rules issued to our inspectors, and the 
experience gained by inspectors in the constant inspection 
of boilers make them, as a rule, thoroughly competent to 
eare for such boilers. It is impossible to print rules enter- 
ing into all details of inspection. The education of in- 
spectors depends more on their experience. 
He says on the top of page 12: “Generally, the inspectors 

are left to their own judgment, and being men with a 
limited knowledge of boiler design,’ ete. I would say 
that, as a rule, and we know that there are exceptions to 
all rules, inspectors are not men of limited knowledge, but 
men of experience in that special line of business. He says 
in the paragraph following: “By good inspection and proper 
construction. all danger of boiler explosions can be 
avoided.” He does not bring in any statement there about 
careless men. Careless men anywhere will produce dis- 
astrous results. 
On page 14, about the middle of the page, he makes the 

statement that stays are put in cold and frequently too 
slack to be of any real use until the crownsheet has de- 
flected more than it js safe to permit. I find in talking 
with men, that stays. as a rule, are placed in under light 
tension, and I know of only one or two shops where stays 
are put in loosely. At the bottom of the same page, he 
says: “To put in this large number of stays so that they 
will draw properly is imnossible” in a ecrownbar boiler. 
I have never found any difficulty in having stays applied 
properly in crownbar boilers. I think if the work is done 
by a careful man that it ean be done as well there as 
in a secrew-stayed boiler. 
Then he says, on page 17, that it is possible with right 

and left take-ups to adjust all the stays in the boiler so 
that they will draw evenly. I do not see how they can 
do that. On page 18, he states that the only safe method 
of determining whether there are sufficient stays in a boiler 
is to make an accurate calculation on the plan followed by 
all of the best boiler builders. He does not state who the 
best boiler builders are, and it is hard to decide which 
is the best without a careful examination of the finished 
product. It seems to me he should have stated what 
factor of safety to use and let each one then make his 
own calculations. 
On page 21, last paragraph, he says: “Staybolts should 

be put in so that the threads in the sheet do not indent 
the bolt. This is done hy removing the ton of the threads 
in the sheet. Preferably the hottoms of the threads of 
the staybolts should be round and not sharp.” That differs 
entirely from the results reached by the Southern & South- 
western Railroad Club, in which, after a series of experi- 
ments, they demonstrated that the United States stand- 
ard thread was the hest form of tap to be used in cutting 
thes threads ,and so far as my experience goes, 1 think 
that the United States standard tap is all right for stay- 
bolt tans. 
On the 22d page, he makes the statement: “If the stays 

were larger in diameter, there would be fewer broken ones.” 
Probably the introduction of 14-inch secrewstays would 
remove almest completely the prevailing troubles with 
screwstays. The Southern & Southwestern Railroad Club 
decided that a % or % stay was better and would stand 
more vibrations than a 114 stay. 
On page 33, he states that the largest percentage of 

breakages occur on the back head and throat sheet. That 
is contrary to my experience. 

On page 34. he gives some statements made by yarious 
inspectors. For instance, he says that one man states: 
“T am an inspector, but my instructions are so blind that 
T don’t know where or when my duty is done. and when 
or for what T am responsible.’ It seems to me that in- 
spector ought to be discharged. 
On nage 37. he throws all crownbar hoilers into the sec- 

ond class. Now, it seems to me, that ecrownbar boilers 
ean be built so that thev ean go into the first class. In 
other words. nearly all the locomotives of this country, ac- 
cording to this paper, have second-class boilers. 

At naragranh d. nage 38. IT would infer that he throws 
all boilers without lining on the back head into the third 
elass. Tt seems to me that is improner. He also. says: 
“Staying generally inaccessible for quick and intelligent 
examination ‘hy «an jnsnector with Jamn and long-handle 
hammer.” Tn old boilers there are more or less stays so 
loeated that vou esnnot get an examination of same hy 

lamp and long-handle hammer, especially those stays that 
are near the hack Ihoiler head, when they must he in- 
spected from the dome. It seems to me that a great many 
stovs in first-class hoilers are inaccessible. 
Boilers over ten vears old, he says in naragraph 8. should 

go into the third class. We all have hoilers over ten vears 
old that are. in mv judgment, as good as when first built, 
esnecially the hoilers running in good. water districts, 
where boilers will run for three months without washing, 
and then only show very little imnurities. Such boilers 
should not he thrown into the third class until they are 
much older than ten years. 

At page 39, he states. under head of inspection of first 
elass: “Once everv six months remove dome-c1n, throttle 
and dry nine, and examine all stays that are «above tube 
and crownsheets bv tanning and shaking them to see if 
loose or broken.” JT think we would have to purehase a 
good many more locomotives than we have to-day if we 
are going to remove the dome-canp and drv pine once in 
six months. T do not helieve it is necessary in good water 
districts to remove a drv pipe any oftener than when en- 
gines go into the shops for general repairs. In had water 
districts. generallv the fines have to come out in six or 
eight months, and at thet the dry nipe can he removed 

At page 40. he says: “It is not necessary to remove other 
stavhbolts around a hroken one if the holts ‘are nut in as 
called for in the requirements of a boiler of the first class.” 
T would like to know why. Tt seems to me if we had a 

hroken staybolt I would want tto remove those sround it to 
he sure that none of them were cracked or unduly strained. 
On page 42, he says: “All new locomotive boilers must 

he tested with hot water at the pressure of 25 pounds above 
the working pressure. He gives this as opinions compiled 
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from a mass of valuable correspondence. It appearing in 
the paper indicates that he approves of it. Otherwise he 
would have objected to it. Yet, in another part of this 
same paper he states that it is not necessary and should 
not be done—to place a hydraulic pressure above the work- 
ing pressure, as it would overstrain the boiler. 
He says: “(6) Special examinations of the staybolts of 

locomotives in service must ibe made once every week.” 
That would require a large number of additional engines, 
and where careful inspections have been made continu- 
ously of certain types of boilers and ‘broken stays found 
so seldom, I cannot see the necessity of testing those 
boilers onee every week. It is not our practice. We test 
whenever we wash out, and that is every 15 to 30 days. 

In paragraph 8, he speaks about the method of making 
the tests and then states that braces must be examined 
after each test. That means that the dome-cap must be 
removed, which would cause the test to be much longer 
than it would otherwise be. z 

In paragraph 10, he gives as the practice of various 
roads, and he evidently concurs in it, that “In replacing a 
broken staybolt, the next staybolt in front and back in the 
same horizontal row, and the one directly above and below 
the broken ‘bolt, must also be replaced.” In a previous 
paragraph, on page 40, he said it was not necessary. 
He says, in paragraph 15: ‘Dome-caps must be removed 

every three months and a careful examination made of the 
interior of the boiler, so far as practicable, without remov- 
ing the tubes. In another place he states that braces must 
be arenes after each test, and that must be once a 
week.’ 
Again, paragraph 24: “All boilers, whether stationary 

or locomotive, shall have two fusible plugs located at the 
danger line for low water.”’ That is practiced a great deal 
and there is a great deal of difference of opinion on the 
point whether it is necessary or not. 
Mr. Dixon (Rogers Locomotive Company): As to tell- 

tale holes in the staybolts, I think the assertion that no 
solid screw staybolt should be put in a boiler without the 
telltale hole is going too far. There are some cases where 
a telltale hole, though an excellent thing in its way, is an 
element of danger. Suppose a staybolt. where the water 
is bad, starts to break; incrustation will fill it up and the 
hole will ‘be so effectively plugged that nothing will come 
out of it. Then again, he says that it is quite necessary 
to send a trained inspector to the works when an engine is 
building. If a trained inspector, on behalf of the railroad 
company. is sent to a shop while the work is in progress, 
he is evidently sent there for one of two reasons: Hither to 
instruct them how to build the boiler, or else to keep a 
watch on them for fear that they should be dishonest and 
put in bad work. If he is sent there for the first reason, 
it seems to me that ‘the railroad company is taking a good 
deal on itself to say that the inspector knows more about 
boiler construction that the builder. The builder has been 
building ‘boilers for a large number of roads, and knows the 
experience of probably 100 different master mechanics. 
Tt seems to me they should know infinitely more about 
boiler construction and design than the inspector. On the 
other hand, if he is sent to keep a watch on them, if the 
builder starts out to be dishonest. you may have a dozen 
inspectors there and he will get the best of you. In fact, 
the worst piece of work I ever knew to be done was done 
right under the nose of a trained inspector. Then, if a 
trained inspector should be sent—how about the small roads, 
ordering only two or three engines at a time, who cannot 
afford to send an inspector? I do not suppose Mr. Barnes 
means to say that those small roads have had boilers palmed 
off on them because they cannot send inspectors to look 
after the thing. 
Mr. West (N. Y.. O. & W.): I have had some experience 

with the fusible plugs, and I think they are a detriment 
and dangerous to the crownsheet. On account of them en- 
gineers are often accused of having low water when they 
have plenty of water. 
The President: That is our experience. 
Mr. West: I think the New York Railroad Club ought 

to put itself on record as being opposed to this system of 
inspection that Mr. Barnes has outlined. I think it is en- 
tirely impracticable. I do not think there is a road in the 
country that can stand it. We have auite a number of 
hollow staybolts, and wwe have yet to find the first broken 
one. 
Mr. Lewis (D., L. & W.): As to the inspection, I do not 

see how any railroad can comply with the recommendations 
in Mr. Barnes’ paper. There are some very good. things 
here and a good deal of instruction, but as for the examina- 
tion recommended, we haven’t enough locomotives to do it. 
and I do not know of anybody else who has at ‘the present 
day. 

Mr. Worthington (Byer, Peacock & Co., Manchester, 
Iing.): I have been very much interested in the remarks 
that have been made this evening. Not having had the 
opportunity of studying the paper. I do not feel quite able 
to criticise the opinions of Mr. Parnes in ithe way that 
some members have been doing. But there are one or two 
points which are of special interest to all locomotive en- 
gineers, whether in this country or in England. All our 
fireboxes in England are made of copper, whereas all yours 
are of much stronger, and, perhaps, less durable material— 
steel. But from whit I have seen in the last few weeks 
in this country, I think that we shall have to come toward 
your practice rather than that you should go toward cop- 
per practice for fireboxes. I have been astonished to hear 
of the length of time that steel fireboxes last. I have 
been specially looking out for the way you stay your steel 
fireboxes. It seems to me that with the very high pressures 
we are getting in locomotives now, up to 200 nounds, as I 
have heard, that the pitch of the firebox stays will have 
to be reduced; that the stays will have to ‘he placed nearer 
to one another. Our practice, in the econner boxes, is 
to place them four inches apart. I have not found in the 
fireboxes in this country, so far as my smll observation 
has gone, any stays pitched nearer than four inches, and 
yet your firebox sides are a quarter of an inch thick. It 
seems to me, if we are going to those higher pressures, 
there is likely to be some little difficulty in the thin boxes 
when they get a little eroded or a little thinner, that the 
plates will begin to bulge. Of course, I do not sneak from 
experience in this matter, but I was wondering if any diffi- 
culty of that kind had occurred. 
Again, as to whether the thread which only goes through 

a quarter of an inch of thickness is sufficient to hold the 
firebox. We, witth copper fireboxes, have a great deal of 
trouble with the upper rows on the sides where the stays 
so frequently break, due. probably. as we think, to the ex- 
pansion of the copner firebox being greater than the ex- 
pansion of the shell, and we sometimes place the stays a 
little nearer together there, and I have heen rather pleased 
to notice that on some of the roads here the nitch of the 
stays in the unpner shorter rods iat the sides has been re- 
duced, in fact, it has been reduced so much that, instead of 
four spots there are five spots; if you will understand what 
TI mean by that—between every four stays there has been 
a “fifth spot” nut in. That, it seems to me, has heen in- 
ereasing too much. But there is a tendeney to place the 
stays nearer together, especially in the upper part of the 
hele ener the greatest difficulty no doubt occurs, as it does 
with us. 
With regard to the drilling of stays. it is not a universal 

practice. but it is an increasing practice in HDneland. It is 
curious to notice in some parts of Hurone. where the drill- 
ing of stavs has been carried to an extreme. There was a 
ease in which one of the French railroads got ont a speci- 
eation and asked for tenders for locomotives. TI dare say 
you are aware that in England we are not often able to 
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make locomotives for France. But they were very anxious 
to get these locomotives made in Wngland, and a certain 
firm of locomotive builders in Mngland got the contract to 
build them. But there is one little thing they did not like 
about it. These staybolts—it was a Belpaire firebox, by 
the way—these staybolts were marked to be drilled from 
end to end. The makers thought it would be all right just 
to drill them a little way in. But when it came to carry 
it out, these staybolts, three or four feet long, had to be 
drilled all the way through. The French inspectors were 
obdurate. They would not allow them to drill simply six 
inches at each end, but they must have them drilled right 
through, and the difference between making that a paying 
and making it a losing job lay just there, and this poor firm 
had to drill every long stay in this Belpaire firebox from end 
to end. (Laughter.) That, no doubt, was very unneces- 
sary. They had to be made just like a rifle barrel. ‘There 
is one little point brought up about pitting. I thought, per- 
haps, our experience on some of the larger Wnglish roads 
might bear somewhat on the subject here. It had been 
tried on some of the roads using steel boilers and copper 
fireboxes ‘where pitting was found a good deal. They place 
a block of zine in the boiler. This pitting was reduced, and 
for many years done away with. This lump of zinc, weigh- 
ing, perhaps, 10 or 15 pounds, is placed in the barrel of 
the boiler, and in the course of 12 months or so actually 
wastes away. It seems to indicate that the action is some- 
thing of a galvanic nature, and the waste, instead of taking 
place galvanically upon the boiler, is transferred to the 
lump of zinc. That has been found to reduce the pitting in 
some cases. Whether it be the water or whether it be 
something in the steel is a matter for the chemist to find 
out. But I fancy from what one hears of the chemical 
analysis of different parts of ingots, that if there is a differ- 
ence of many hundredths of a per cent. of some of the 
ingredients in the steel ingot, the same difference may 
take place in the different parts of the plate, and if there 
are bits of pure iron in the plate and the rest of it is well 
carbonized or is good steel, then, probably, the pure iron 
might be attacked hy anything of an acid nature more 
readily than the steel itself. I think the tendency being to 
make so many compound engines, and to carry 200 pounds 
pressure instead of 120 or 140, it will become very neces- 
sary to look after the safety of our locomotive boilers. 
Mr. Joggins (Norfolk & Southern): Mr. President, I think 

that Mr. Barnes has given us a paper about which we can 
do a great deal of talking, anyway. He. however. has put 
the matter before us in a way which makes the defects and 
weakness of boilers very prominent, indeed, and has, T am 
sure, given occasion to a great many peonle to think ahont 
matters about which they had not thought before, in con- 
nection ‘with boilers. One of the very imnortant things 
which deteriorate a boiler has been mentioned hv Mr 
Worthington. Boilers deteriorate in two ways, sometimes 
very rapidly: one way is by grooving, which we are ac- 
quainted with, although it is very difficult to follow up the 
cause of every groove. Some water will pit a boiler very 
badly. Other waters will not treat that same boiler in 
that way. ‘Some waters will treat some of a set of boilers 
very badly by producing pitting, and would allow the other 
hoilers of the same set, perhaps, to get along all right. 
The method of using zine is, of course, a very old one. L 
think steamboat engineers have used it for a great many 
years. I have had some experience with its use. and L 
think fit is a very good thing indeed to put in boilers. A 
short time before I ‘went to the railway on which IT am 
now. they had a new engine. bought about three years 
previously, and they used it entirely in yard work, so that 
it had to use one sort of water and that water was brack- 
ish—verv slightly, indeed: and the consequence was thit 
they had to renew the firebox in the boiler in ahout two and 
a half vears. When I was told of that difficulty, I im- 
mediately tried zine in the hoiler, and I find now that it 
has been running for about five years with very slight de- 
terioartion, using, so far as we know, the very same water. 
It is nearly two years ago that we put into service some 
pump house boilers, and in one place the water is a little 
brackish. We were warned of that, hut we did not take 
any steps to help ourselves. In the beginning of last winter 
we ‘attached a large steam heating plant to the boiler, and 
during thewhole winter, which was a very severe one up 
to about February, we had trouble with that boiler. HKvery 
week or so a telegram would come saying that another tnhe 
had burst in the boiler. which was really only ten months 
old, and a man would have to hurry down and put in 
another tuhe as quick as he could. When a tube was 
taken out, it was found that there was a single hole eaten 
through the tuhe. That was all. The rest of the tuhe was 
as sound as when put in. After that had oecurred a few 
times I had some zinc put in that boiler. They had one 
tube break out a week afterward, and although the boiler 
has been in steam nicht and day ever since, not another 
tube has given out. We keep it well supplied with zine. I 
can only attribute our immunity from trouble to the pres- 
ence of that zine. 
We all know that every metal has ‘a certain nlace in the 

galvanic scale. Of course, we know that zine will eat away 
in the presence of copner very rapidly. indeed, if there is 
an electric current used from each metal, and it seems to 
me that a great manv steels and irons have little defects 
which are inappreciable to the chemist. or to the manufac- 
turer, but, nevertheless, are there. There are also plates 
which «are more or less positive or negative in their gal- 
vanic action compared with other plates, and those plates 
which are lower in the scale are certain to be eaten away, 
it seems to me, and if there are small spots of pure iron 
around they are certain to be first attacked. Last year I 
saw a firebox taken out of a locomotive boiler, and on the 
outside sheet, on the water side, there was a regular comb 
of metal dug away, as it were. The staybolt itself was not 
touched, but the fron was scooped out so that the remain- 
ing piece was only about 1-16 of an inch _ thick. 
I could only attribute that to mwhat I tried to 
explain now—that that sheet of iron was slightly differ- 
ent in quality to the stayhbolt, and that the salt water 
attacked the plate just as zine is attacked in the galvanie 
battery. Most of us know that the government require- 
ments are that the hydraulic test shall be placed on the 
steamboat boilers once every year, and tthat the hydraulic 
test shall be 50 per cent. ‘above the working steam press- 
ure. I think they are very wise in requiring that test in 
that way. While it is very true that a hvdraulic test doos 
not tell you whether a boiler is really weak or not. yet it is 
a_certain safeguard to 2 man who has seen a boiler tested 
250 or 260 pounds. He cannot have the same fear of 
that boiler that be would have if he had not seen it tested 
at all, supposing he has to use it at 180 pounds pressure. 
So far as the rules laid down for inspecting boilers are 

concerned, I do not at all agree with them. Some of those 
rules laid down for the second class of boilers are very 
good, because they are the experience of men who have 
been testing boilers for years. But the rules laid down for 
the inspection of a first-class boiler are, I think, very 
faulty, indeed, from beginning to end, and it would he im- 
possible to carry them out on the majority of our railroads. 
Mr. Forney: It may be interesting to call attention to a 

theory that was developed some years ago, with reference 
to the causes for the annarently capricious corrosion that 
takes place fin boilers. Some one here mentioned a boiler 
that ran under conditions the same as another, and one 
corroded and the other did not. The water was the same 
and the construction of the hoiler was the same. Some 
years ago attention was called to the fact that if a piece 
of iron or a piece of metal was subjected to tension and 
then exposed to a corrosive agent, that the corrosion would 
occur more rapidly than if the metal was not under a 
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state of tension. This is verified, 1 think, by the rapid 
corrosion that sometimes takes place in the stays of boilers. 
Another circumstance is the corrosion of steam chests. 
You will find that that occurs in the corner of the steam 
chest where the steam pressure exer{s an undue strain on 
the metal at that point, and the acid in the oil will attack 
the iron just in that particular place. 1 think that in some 
cases, perhaps, this corrosion in boilers could be accounted 
for ‘by the fact that the metal where it occurs is in a state 
of tension and that there is some corrosive substance in 
that water. 
Mr. Sinclair: I have always noticed that there is liable to 

be more corrosion in places where there is any movement 
of metal exposed to heat than elsewhere. Mr. Joggins 
mentioned cgrrosion around the staybolts where the sheets 
were very badly eaten out, and no other part 
of the boiler was touched. It seems to me that was a case 
where the staybolt was strong enough to move the sheet, 
and corrosion acted where the movement was going on. 
You will always notice on a boiler sheet that has lap joints 
if there is very much pressure and there are corrosive 
agents at work in the boiler, that there will be corrosion 
under the lap at the place where the movement is con- 
stantly going on, by the pressure inside, through the ten- 
dency of the pressure inside to make the boiler cylindrical 
and the tendency of the seam to make it flat at that point. 
it seems that the movement makes the molecules of the 
metal very liable to be attacked with the corrosive agents. 
Most of the practical men who have been at all respon- 

sible for the safety of boilers are liable to be thoroughly at 
odds with (Mr. Barnes on the ee points that he itakes 
there. I have a note on fusible plugs. I had a great deal 
of experience with fusible plugs. And it seems to me that 
95 per cent. of the engineers of the country do not want 
them for locomotive boilers. The trouble with a fusible 
plug is, that where impure water is used it seldom makes 
a hole till after the sheet is red hot. At other times it is 
given to melting, and indicating hot plates where there has 
never been low water. 
Mr. Rogers: I do not believe a hydraulic test is worth 

a hill of beams unless there is a hammer test wi'th it. Mr, 
Joggins made one remark to the effect that he would like 
to know why Mr. Barnes did not say something as to why 
boilers exploded. I do not believe there is a man on earth 
who knows wihy \boilers explode. I have been associated 
with four boiler explosions, two locomotives and two 
stationaries. T)wo of them had plenty of water in when 
they went up and two had not. 
Mr. Montgomery: Practical men generally consider that 

boiler explosions are due to several causes. Hirst, insutti- 
ciency of strength in the shell; next, defective bracing or 
broken braces; again, from internal grooving; again, from 
heated crowusheets; again, from excessive pressure; agai, 
from reckless management. This morning we had the tues 
out of an engine more than 20 years old; we took the stand- 
pipe out and got a boy in the boiler to eXamine it. ‘Che 
boiler, so far as we were able ‘to see, was in perfect con- 
dition. ‘The Superintendent of Locomotives of the Pennsyl- 
vania Railroad said recently, in a published interview, 
that in 20 years they had only had two explosions, and 1 
think the number of locomotives east of Pittsburgh is some- 
thing like 2,000. That shows that the design and construc- 
tion of their boilers is about as perfect as it is possible to 
make them. Hxplosions are not confined to one particular 
locality of the country. The percentage of boilers that ex- 
plode is about the same in all parts of the country; it shows 
that the inspection is thorough and the design of the boilers 
is generally good. Mr, Barnes, in his paper, has fixed the 
life of a boiler at about 18 or 20 years. ‘Vhat would be 
a very short limit. Mr. Barnes recommends heavy stay- 
bolts. On a locomotive that was assigned to the division 
with which I am connected, we had occasion to put in some 
new staybolts, and we found a staybolt 1% inches in 
diameter that was broken. That being the case, it would 
be of very little use to make the staybolts large, and 1 
think that the strength in the sheet would not be suttcient 
to hold such heavy, staybolts. The result would be that 
you would have continual bending and working that would 
destroy your sheets. When we had the old woou-burning 
engines they were hot and cold all the time, and we ran 
them for years and you hardly ever heard of a broken 
staybolt. But to-day we are finding them all the time, and 
i do not quite understand it. In regard to holding the bolt 
in the crownsheet, I should prefer ‘to screw in the bolt and 
rivet it over. U think there is not sutlicient strength there 
for a bolt not riveted to hold. There is more strain on 
the crownsheet than any other part of the firebox. 
Mr. Sinclair: Mr. Rogers’ talk was to the effect that the 

explosion of iboilers was a mystery that no one could 
understand. There is one thing about that mystery—that 
it very rarely occurs where there is thoroughly good in- 
spection, and it occurs very frequently where there is poor 
inspection. I think I am right in saying that under the in- 
spection of the English Board of Trade no marine boiler 
has ever yet exploded, and a marine boiler is the very 
worst form of boiler to withstand pressure. 
At ithe conclusion of the discussion of Mr. Barnes’ paper, 

a handsome gold-headed umbrella, appropriately inscribed, 
was presented by the members to Mr. Calvin A. Smith, 
who has been Treasurer of the club since 1871. 
The election of officers resulted as follows: 
President—R. C. Blackall, Superintendent ‘of Motive 

Power and Machinery, Delaware & Hudson Railroad. 
First Vice+President—George W. West, Superintendent 

of Motive Power, New York, Ontario & Western Railway. 
Second Vice-President—A. H. Mitchell, Superintendent 

of Motive Power and Machinery, New York, Lake Erie & 
Western Railway. P 
Third Vice-President—W. H. Lewis, Master Mechanic, 

Delaware, Lackawanna & Western Railway. 
_ Secretary—John A. Hill, Editor “Locomotive Engineer- 
ing.” 
ap taendae 8 A. Smith, Superintendent Union Tank 

ine, 

It is well known that the bronze made of nine parts 
of copper and one of aluminum is of the color of gold 
and will not tarnish. It is of a tensile strength equal 
to steel. At this time this metal can be produced in 
castings for about the same price that crucible steel 
costs, and the castings can be made very true to pat- 
tern. Why do we not use it and save the expense of 
working forgings to shape? And why do we not use it 
for the improved artistic effect its color will give?— 
“Wngineering Magazine.” 

While describing some interesting experiments in shop 
lighting at a recent meeting of English mechanical en- 
gineers, Mr. B. A. Dobson said that the more diffused 
light of gas was preferable to the strongly defined shad- 
ows of are lamps. He proposed a system used on the 
continent, where arc lamps are used, but they are placed 
in an inverted position to that which is usual, the neg- 
ative carbon being above and the positive carbon below. 
This throws the greater part of the light rays upward, 
as most of the illuminating power proceeds from the 
crater of the positive carbon. The ceiling and sides 
should be kept well whitewashed, so that the light 
thrown up will be again reflected downward. The re- 
sult is that, without any definite source of illumination 

being observable, the whole room is flooded with a well 
diffused light. 

New England Railroad Club, 

The December meeting of this club was held at the 
United States Hotel, Boston, on the evening of Dec. 13. 
President Chamberlain occupied the chair. It was an- 
nounced that the January meeting of the club would be 
held in Wesleyan Hall, No. 36 Broomfield Street, and that 
the subject for discussion would ibe “Railroad Building, with 
Kteference to Weonomy in Operating,” the subject to be 
opened by a paper by Prof. C. rank Allen, of the Lusti- 
tute of Technology. It was also announced that Pro- 
fessor Swaine, of the same Institute, would contribute a 
paper to the proceedings of the April meeting of the club. 
it was decided to publish reports of the proceedings of 
the club in pamphlet form of standard size, and to ex- 
change these with other railroad clubs, the idea being to 
furnish each member of each club a copy. It was also de- 
cided to adopt the feature of a light lunch after meeting, 
that has become popular with several other clubs and 
mechanical societies. The President announced as the 
subject for discussion for the evening: ‘‘Locomotive Boil- 
ers and Their Attachments,” to be opened by Mr. Orlando 
Stewart. 

Locomotive Boilers and Their Attachments, 

_Mr. Stewart: The attachments are limited only by the 
size of the boiler butt on which to place them. We all 
realize the fact that with the increase of these attach- 
ments to the boiler the factor of danger is largely increased 
to the men on the footboard, in case of accident of a 
serious nature, such as a head collision or derailment which 
causes the engine to tip over. Should either of these 
things occur one or more of them are sure to be broken 
off, thereby allowing the steam and hot water to escape 
from the boiler. To have these attachments as safe as 
possible is the object of every locomotive builder and 
master mechanic. ‘The manner of fastening them to the 
boiler does not differ materially on any of the roads in 
this country. My practice for years has been, for check 
valves to rivet a composition tlange 144 inch thick and 
7 inches diameter onto the side of the boiler, through 
which I drill a tap hole large enough for the required size 
of check. Hor injector throttles I use a composition stand 
with a flange on the lower end, bolted to the top of the 
boiler with four 34-inch bolts. T'wo sides of this are util- 
ized for injector throttles, two sides for air-brake and 
blower throttles, and the top for steam gage. Other small 
attachments are screwed into the boiler in the most con- 
venient place. Thus, 1 make a 13-inch hole in the boiler 
supply steam for both injectors, air pump, blower and 
steam gage, 
The item of fuel is the largest single item of expense 

that a railroad has to contend with, and every etlicient 
master mechanic is constantly studying ways and means 
to reduce expenses in this direction. How many devices 
have been tried with this one object in view. Some of 
these have been tried with very good results, but mot one 
or all combined has brought the locomotive boiler up to 
the efliciency of the stationary boiler. 
The reason for this is patent to the mind of every me- 

chanic in the room. The locomotive boiler is of necessity 
limited to a certain amount of grate area. The frames 
or driving wheels, between which the firebox must go 
limit it in one direction. There is a limit beyond which it 
is not safe to go with wheel centers, and this limits 
it in the other direction. So we have all the grate 
area that it is possible to obtain, and we must be satisfied. 
But how unsatisfactory are the results obtained. ‘Vhere 
is a reason, and let us see if we cannot find it. 1 will 
ask you to go back with me 30 years. It was a very large 
engine that weighed 25 tons at that time. The boilers 
were 38 inches in diameter; firebox 34 to 36; 125 Hues; 
frames the same width as now. There was no overhang 
to the boiler; it was straight from the mud ring to above 
the top of the crown bars, the firebox straight from the 
mud ring to the crownsheet; water. space 1% inch. The 
fuel was wood. These engines when in service always 
had plenty of steam. About that time we began to in- 
crease the size of the locomotive boilers and cylinders, the 
frames remaining the same. Where the idea originated 
that it was necessary to increase the water space as the 
boilers were increased, I do not know; I suppose it was 
from the locomotive builders. But this practice continues 
to the present day, and now we have a water space in 
some of our largest engines of 3% inches sides and 
back, and 41% inches front; this is below the frames. When 
you come to the overhang of the boiler above the frames, 
there is no pretense of making the firebox conform to the 
shape of the boiler, and I have seen boilers where the six 
or seven top rows of staybolts were eight to ten inches 
long. ‘Can any boiler make steam freely with such a 
body of water around the firebox? I say no. And may it 
not be possible that this wide and uneven water space 
is the cause of the vast number of broken staybolts in our 
boilers at the present time? 
I believe in large engines. We have in this country the 

largest and finest engines in the world. What we want is 
to make them more economical in the use of fuel. ‘This, 1 
believe, can be done by reducing the water space to 1% inch 
on the sides and back, and 244 inches on the front; and then 
putting in a circulating pipe to take the cooler water from 
the front of the boiler and deliver it close down to the 
mud ring, thereby avoiding the downward current which 
ibe water has under ordinary circumstances to reach this 
place. 

4t may be said that by reducing the water space to 
1% inch, we will not have sutlicient water around the 
firebox to withstand the intense heat inside. This may 
have been the reason why the water space was made 
wider when the change in fuel was made from wood \|o 
coal. If so, the reason is not valid. The action of the 
heat upon the water does not have the effect of lifting the 
water; it simply changes it into steam; and the hotter the 
fire the more rapidly this change takes place, and the 
smaller the quantity the quicker it is done. ‘To illustrate 
this—do we ever have a hotter fire in a locomotive boiler 
than they do in a steam fire engine? ‘hey use cannel 
coal, which makes a much hotter fire than any coal that 
is furnished us to use; yet, with the intense heat which 
that coal produces, the water space in those boilers is 
but five-eighths of an inch. The engineer of one of those 
engines that I measured a short time since told me that 
the boiler carried but 24 gallons of water when in working 
order, 

Discussion, 

Mr. Lauder: I am sorry to say that I shall be obliged to 
differ with the gentleman who has just read his able 
paper, in every proposition that he has made. I differ with 
him thoroughly in the position he has taken with regard 
to water space. If it were possible to get a wider water 
space without restricting the grate area [ should rather 
put in a four-inch water space than three, and I would 
not dare, w.— the high steam pressure we carry now, and 
with the long furnace we have, to attempt to run a loco- 
motive with a 14-inch water space. I think it very 
doubtful if water could be kept round our long, deep fur- 
naces with that water space. I have very little faith in 
water circulators or devices for producing artificial cir- 
culation of water. I have never felt their necessity. I be- 
lieve a boiler will steam better with a liberal water space 
than with a restricted one. An engine with a large 
amount of water surrounding the furnace will always 
steam more regularly than one carrying a small body of 
water. I think the only reason why a steam fire engine 
should carry a small amount of water is that it enables 
it to get up steam quickly, Besides that, the larger the 
water space the heavier the machine would be, and light- 

~ a set of Midvale tires on engine No. 47. 

ness is one of its chief requisites. I believe if we should 
put a four-inch water space around our furnaces, with 
five or six inches at the front, we should get very much 
better steaming locomotives than we do to-day, were it 
not for the fact that to that extent our grate area would 
be restricted; and large grate area a locomotive must have 
to enable it to burn the quantities of coal required to 
meet the exigencies of modern railroading. 
As to the question of staybolts, my experience of many 

years leads me ito believe that the shorter the staybolts the 
more broken ones, in all kinds of locomotive boilers. 
That has led me to narrow the top of the furnace, so as 
to get a longer staybolt near the top, where breakages 
usually occur. One of the serious questions we have to 
deal with to-day is to get sbtaybolts that will stand a 
reasonable time without breaking. I believe the design 
of the boiler has more to do with that matter than any 
other thing. 1 have a large number of engines under my 
Care at the present time that were built by the Khode 
Island Locomotive Works. ‘Their water space on the sides 
is three inches all the way from the mud ring to the top of 
the crownsheets, and we have had more trouble to main- 
tain the staybolts in those engines than in engines of any 
other design. I find that narrowing the furnace at the 
top, and thereby increasing the width of the water space, 
very materially decreases the breaking of the stays at 
that point. I have always assumed it was due to two 
causes. One is, the longer the staybolt the less movement 
there is of the bolt whey there are differences of tempera- 
ture between the inside and outside plate; and with Jess 
movement the staybolt will stand more and haye a much 
longer life than if made short. The other cause is, that 
by having a large water space the temperature of the two 
sheets is kept more alike than it could be with a restricted 
water space. With a heavy body of water there you get 
better results from your fuel, extract more heat from it 
than with a restricted water space and poor circulation re- 
sulting therefrom. With the high pressures we «re Carry- 
ing the question of staybolts is a vital one. L will make 
a statement which can easily be veritied; that in the last 
ten years there have been built boilers under my superyi- 
sion and of my own design, not less than 75, and in that 
75 we have had just seven broken staybolts. ‘Whey have 
been running all the way from two months to eight years. 
The first boiler we built to carry a pressure of 1/5 to 18U 
pounds, and in that boiler we have had up to this time 
three broken staybolts. his statement can be verified 
from the records in my office. If that result can be at- 
tained with one road, it can be done with all. 
If a _ staybolt is mearly (broken, the hammer test 
will fail to detect it so long as any part remains sound. 
Where it is completely broken off a competent inspector 
ought to find it by the hammer test. 1 have not for ten 
years put in a staybolt less than an inch in diameter, and 
to that fact, I believe, is largely due my success with stay- 
bolts—their freedom from fracture. The result of my ex- 
perience is that I believe the design of the boiler has more 
to do with this question of broken staybolits than all other 
causes combined. I*or the eight years since we have com- 
menced to build high pressure boilers, $100 at the outside 
would cover the entire expense of the maintenance of 75 
boilers, all in service from periods of two months to 
eight years, making an average of four or five years’ 
service. 

Mr. Twombly: What Mr. Lauder has said as to the boil- 
ers of his own construction is absolutely true.. 
Mr. Butler: 1 witnessed an experiment some time since, 

to show the motion of the firebox in ithe openation of getting 
up steam. At a pressure of 100 pounds the crownsheet 
rose 5-16 of an inch; above 100 pounds it began to go back 
again, as the boiler began to be heated alike, and at 16V0 
pounds, it went back to its original position, within 1-16 
of an inch. That would show what the conditions are 
to break staybolts. When they break it is near the outside 
shell, and it would certainly seem that a long staybolt 
would stand more of that expansion and construction up 
and down than a short one, because it would be more 
elastic. I don’t think the water space should be less than 
three inches, nor as large as Mr. Lauder indicates. 1 
think in the construction of boilers the hammering in of 
staybolts is wrong. I believe the staybolt can be screwed 
to its place without a hammer blow being struck, and it is 
not necessary to wrench them in with a long wrench; they 
can be set in with a 16-inch wrench. 

The Rome Locomotive and Machine Works were de- 
stroyed by fire recently. The total loss was $500,000 
and the insurance but $300,000. 

Messrs. Valentine & Co., manufacturers of the well 
known Valentine varnishes and colors, have issued a very 
attractive and useful memorandum book with a calendar 
for 1894 embodied. The official ribbon granted this com- 
pany at the Columbian lWxpos.tion is reproduced on the cover 
of the book. 

Stanley G. Flagg & Co., of Philadelphia, Pa., manufac- 
turers of steel airbrake fittings, Keystone soft metal and 
Vulcabeston unions, are busy im all their departments; the 
Keystone unions, requiring no washers, have been adopted 
by a large number of locomotive builders and _ superin- 
tendents of motive power as their standard. 

The Midvale Steel Company has just received a report 
from the West Shore Railroad giving the mileage made by 

This engine is 
of the four-wheel type, weighing 94,500 pounds, with weight 
on drivers of 62,5VU0 pounds. Size of wheels, 68 inches 
diameter. New tires, 3 5-16 inches thick, were applied 
to this engine April 15, 1890, and after turning, in Novem- 
ber, 1893, were 2% inches thick, showing a net reduction 
of 11-16 inch, which included natural wear, brake wear 
and loss of metal in turning. Total mileage made to first 
turning, 261,733 miles; equivalent to 23,794 miles to 1-16 
inch loss of metal. 

The Thomson Meter Company, of 79-83 Washington 
Street, Brooklyn, N. Y., has issued a pamphlet describing 
and illustrating the “‘Bee” water meter of its manufacture, 
and giving much information about water meters that is 
interesting and useful to know. 
This meter was invented by Wrank Lambert, of Brook- 

lyn, more than six years ago; was first manufactured in 
1887, and in 1890 but 5,000 of them were in use. To-day 
there are 40,000 in operation, an increase which shows 
that Mr. Lambert and his associates are rapidly coming 
into their reward for their patience. The present ofticers 
of the Thomson Meter Company are: Krank Lambert, 
President; Geo. T. Montgomery, Vice-President; Joseph 
W. Kay, Treasurer; and Henry C. Folger, Secretary. 

By the old way ot making tin rollers a cord or wire is 
required to hold the shade in the groove, and to most peo- 
ple this is a source of great annoyance. The Stewart 
Hartshorn Company has perfected, and is now putting on 
the market, one of the greatest improvements ever made 
in the shade roller line. It is a new groove tin roller, that 
it has been furnishing for more than a year to a limited 
number of customers so that it might be given a thorough 
test before offering it to the trade in general. ‘he trial 
has proved entirely satisfactory, and from the words of 
praise bestowed upon the new groove by those who have 
used it, it will probably soon come into quite general use. 
The shade is attached to the new groove with patent fasten- 
ers (which come packed in extension piece of each roller 
with directions for use), that do away with all trouble, and 
make it a pleasure to mount a shade on a tin roller when 
formerly it was hard work, : x 
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The Central Railway Club, 

At the November meeting of this club it was resolved on 

motion of Mr. Rogers to continue the practice of holding a 

banquet in connection with the annual meeting, the ladies to 

be included among the guests and the committee of arrange- 

ments to be the same as last year. It was also decided to 

have the banquet in the evening. 
Airbrakes and Brake Rigging. 

The committee on this subject, in consequence of its mem- 

bers having been very much occupied with official business, 

was unable to present a report, but the club was favored 

with a valuable paper by James Howard, relating chietly 

t othe matter of brake rigging of airbrakes. Mr. Howard 
said that so long as so many imperfect rigs remain in daily 

use, the hackneyed expression was likely to be heard, “ithe 

airbrakes failed to work,’ when in fact it is the brake 

rigging or Youndation brake that is at fault. Of late the 

question of the automatic adjustment of the brake has 

been pushing itself to the front. The master car builders 

have shown a disposition to consider some such device as 

necessary to the further perfect action of the airbrake. 

Mr. Howard described at length some of the conditions that 

must exist in the brake rigging before any reliable adjust- 

ing device can be made. No slack adjusting device can be 

made to discriminate between slack that is caused by the 

wear of brakeshoes and slack that is thrown into the brake 

rigging by loose and ill-fitting pins, worn boxes, and pedes- 

tals, springing brakebeams, inefficient hand (brakes, ete. 

When such faults exist there is apt to ‘be with any ad- 

juster the unpleasant experience of holding up the brakes, 

but it is folly to condemn the adjuster in such a case. ‘Lo 

operate any adjuster there must be two positive motions 

—that is, a forward and back motion. There appears to be 

only one place in which this motion is constant and 1n- 

variable, and that is in direct connection with the piston of 

the \brake cylinder. 

The desirability of an adjuster upon freight cars seems 

more obvious than that there should be one upon passenger 

cars as the latter comes often under direcc inspection, 

while a freight car travels all over the country, and is far 

more liable to have its air equipment rendered inoperative 

by ‘want of the adjustment of its foundation brake. Lt 

is possible to make an adjuster work with a spring, but 

there is a well grounded objection to the introduction ot 

springs. The cause of the difticuity is the separation ot 

the piston head from its rod. When the brakes are ap- 
plied the rod is pushed out of the cylinder by the piston 

head. Upon the release of the ‘brakes the rod is supposed 

to returm into the cylinder, but it, from any cause, suco as 

undue friction or cramping of the rigging, the rod is 1m- 

peded in its return, a space is left between whe rod aud 

piston head. Upon the next application of the brakes, espe- 

cially uf it should be an emergency application, the p.s.u 

head is driven violentiky against the eud of tne rod ald a 

hole is punched througn the bead. This 1s no more tuan 

might be expected of such an arrangemene o© piston alu 

piston rod. ‘Lhis is a question that ueserves wailewtion., LL 

umounts to a defect in air-brakes. 1f toe piston rod 1s 

not absoluteiy certain to follow up the piston nead in lus 

return upou the release, then ithis same thing may occur 

upon the next appheation of the \brakes. 

here was 0 discussion. 

‘Vhe Committee on Airbrakes was continued. 
Valving DoxcS alu ssrcCtuliacs. 

Mr. Lavery, from the special committee on causes and 

prevention of the heating vf uriving woxes and eccentrics, 

presenteu the tollowing report: 

Driving boxes and eccentrics heating can be traced to 
many direct and indirect causes that would require pages 
oL reports ito cover were it necessary, | We are of Lhe vpiu- 

JO 1t these parts ure properly ucsigued, Cdreltuly cuu- 

structed, of good materia, and proper uuorcaucs used, we 
Gauses tor heating bave been covered. Amd If proper care 
is tuken by those baving our locomotive in coarge, tue 
prevention also is given. wriving boxes and eccentrics well 
uesigned should have strength without unnecessary we.git, 
filled with oil cellars or recesses tor the lubricauion of we 
Wearing parts. Constructed true and square in grder that 
the surface may have easy contact with one another with- 
out pinching or binding. She material should be well con- 
sidered, being strong and’ tough to carry the 'weiguis, us 
well as to resist the strains to which they are suvmitted. 
The lubricant should ibe of the best grade of oils suth- 

ciently light in body to penetrate to the surfaces, and yet 
not run off quickly after being japplied. Presumimg our 
locomotives are equipped as herein noted, we may reason- 
ably expect good service if attended with care vy those 
having them in charge, and im our Judgment the neating 
of driving boxes and eccentrics will to a very large extent 
at least be prevented. 

In the discussion that followed, the opinion prevailed that 

the report bad covered the subject so thoroughly that it 

left little to be said. 

Friction of Bearing Metals. 

Recently a series of tests of the working of several anti- 

friction-bearing metals were made at the works of one of 

the leading firms of marine engineers in the north of Hng- 

land. Among the metals ‘tested were Parson’s wuite 

brass, Stone’s navy white bronze tandem metal, the govern- 

ment mixture, and magnolia metal. 

Stone’s navy white bronze and magno.ia much surpassed 

the other metals, aud a final test of the two was made, 

which showed the great superiority of the latter. ‘he 

machines were identical in each case, and consisted of a 

83-inch shaft, running in bushes 4% inches long, center 

164% inches, and the weight ‘was applied by a lever anc 

tested spring. The weight was 3 ewt., and the leverage 

9 to 1; area‘of (bearing, 3 inches by 2 8-16 inches equals 

6.56 in each case, and pressure per square inch, 495.1Z 

pounds. | 

The bearings were each lubricated with 47 drops of oil 

per minute for the first ten minutes, and then the supply 

of oil was entirely cut off. The white bronze bearing 

fused at a temperature of 293 deg. Fahr., in three hours 

and ten minutes from starting; while the magnolia bearings 

were in perfect condition four hours and ten minutes after 

starting, the temperature being 129 deg. Fahr., and the 

bearing had actually cooled down from a maximum of 

145 deg. Hahr. 
In explanation of the decrease in temperature of magnolia 

metal during the last portion of the run, it should be stated 

that this bearing was cast on a mandrel and put in place 

rough, so that it had comparatively little bearing surface 

at first, and when examined at the end of the test was 

found not to have a full bearing even then; but, of course, 

as the total pressure remained the same throughout the 

test, viz.; 3,024 pounds, as the bearing surface increased 

the pressure per square inch was correspondingly reduced; 

hence the decrease in temperature, 

An Improved Universal Trimmer. 

The miachine we illustrate herewith is made by the I’ox 

Machine Company, Grand Rapids, Mich. It is an improved 

universal trimmer, the gage of which has an angular moyve- 

ment of 105 degrees. The machine is portable, yet stands 

firmly on any floor. 

The gage is pivoted on the underside of the bed directly 

under the line of the knife, always keeping the shearing 

edge close to the knife, and always in the same position. 

The State Street Horse Railway Company, at New 

Haven, Conn., has placed the contract for the roof on its 

new power house with the Berlin Iron Bridge Company, 

of East Berlin, Conn. The building will be 84 feet wide and 

250 feet long, the roof trusses being of iron, covered with 

slate. 

The Frost Veneer Seating Company, of New York City, 
has been awarded medals for its exhibits in the Transporta- 

tion, Manufacturers and Fine Arts departments of the 

Columbian Xxposition. 

The Wnsign Manufacturing Company, of Huntington, 

W. Va., is building Russell snow plows for the Rome, 

Watertown & Ogdensburg, and the Western Maryland, and 

the New York, Susquehanna & Western railroads, 

The Phosphor-Bronze Smelting Company, of Philadelphia, 

has removed its offices to 2200 Washington Avenue, that 

city. It has erected a new foundry and smelting works 

at that location, and largely increased its facilities for the 

manufacture of its ‘“Hlephant Brand” phosphor-bronze, in- 

gots, castings, wire, sheet, rods, ete. 

The roof for the new purifier house of the Northern 

Liberties Gas Company is now being put in place by the 

builders, the Berlin Iron Bridge Conipany, of East Berlin, 

Conn. y 

The Ajax Metal Company, of Philadelphia, has added 

to its present plant a large machine shop and laboratory. 

Tinished castings in Ajax metal of every description will 

be made a specialty. The laboratory will be under the con- 

trol of a graduate of the University of Pennsylvania. 

It has been stated by an officer of the Safety Car Heat- 

ing and Lighting Company, which is engaged in the busi- 

ness of lighting cars with compressed oil gas, that certain 

clippings referring to various alleged explosions of the gas 

used in its system have been distributed through the United 

States mail, addressed to the leading railroad managers 

throughout the country at the instigation of the Railroad 

Lighting and Manufiacturing Company, the sole owners of 

the Frost dry carburetor system of car lighting. At a 

meeting of the directors of this company held Friday, Dec. 

8, 1893, the charges were fully denied, and they declared 

ae 
<I : 

ii 
ee" 

a eo mi 
/ 

nt mt 

IMPROVED UNIVERSAL 

The taper pin stop locates the gage quickly and accurately 

ut any of the angles, effecting a large saving of time. 

The eccentric lever clamps the gage at any angle. ‘Ihe 

I. trimmer has a large bed; stands on its own feet; is a 

very heavy machine, yet is easy to handle, as the adjust- 

ments are convenient and quickly made. The cut is made 

quick, as one-half revolution of the lever gives a full stroke 

of the carriage. 

This machine has given very good satisfaction wherever 

used, and has come to be considered as a standard tool in 

a great many pattern shops. 

The Jones & Lamson Machine Company, of Springfield, 

Vt., has issued a neat pamphlet describing and illustrat- 

ing the “2 by 24 Flat Turret Lathe,” which is manufac- 

tured exclusively by it, and which has been doing success- 

ful work in a number of railroad, locomotive and other 

shops. Some improvements that have been made in this 
lathe are also illustrated and described, 

TRIMMER, FRONT VIEW. 

they had no knowledge whatever of the person or persons 

who have caused such clippings to be sent out, and that 

they deprecate the malicious spreading of the intelligence 
of such alleged disasters. 

The Huyett & Smith Manufacturing Company, of Detroit, 
Mich., are installing two very large plants; one for the lu- 
tercolonial ‘Railway of Canada, at Moncton, N. B., con- 
sisting of two of the largest sizes of the Smith hot blast 
apparatus, and one for the Kansas City, It. Scott & Mem- 
phis Railroad, at Springfield, Mo., which also takes two 
large apparatuses. ‘The contracts for these heating sys- 
tems were awarded to the Huyett & Smith Manufacturing 
Company, after the above companies had made a_thor- 
ough examination of the heating plants of other railroad: 
companies, which were furnished by this company and. 
had been in operation for some time. This company report. 
their sales to be good considering the times, and especially’ 
is this so of their foreign trade, having recently sold and: 
shipped eight hot blast apparatuses to England, three to: 
Canada and one to Germany. This concern also manu- 
facture the celebrated Smith steel disc ventilating fans,, 
exhaust fans, dust separators, steel plate steam fans, 
forge and pressure blowers, ete. ‘ 
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The “Crown ” Oil Cup. 

The following engraving represents the “Crown” index, 

sight-feed glass oil-cup, 

This cup is provided with an “index” device for regulat- 

ing the flow of oil, and an indicator arm turning on the 

lid to mark the notch giving the desired feed. When de- 

sired the feed can be instantly turned off, and on again, by 

replacing the index lever in the notch of ithe indicator 

arm. When the index arm is closed the lever can be left 
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The Crown Oil Cup. 

to stand up out of the notch, thus acting as an indicator 

to show from a distance that the feed is shut off. 

These cups are all made of cast brass, handsomely fin- 

ished, and are heavy and durable. The oil will not leak 

out between the brass and the glass parts, as is the case 

with ordinary spun brass cups. Wherever used they are 

giving good satisfaction. They are made in eight sizes, 

holding all the way from % of an ounce to 18 ounces of oil. 

Besides the “Crown,” this company makes seven other 

styles for various purposes, all of which are fully described 

and illustrated in a catalogue, which will be mailed&-to any 

address upon request. These goods are manufactured by 

the Lunkenheimer Company, of Cincinnati, O. 

Riehle Brothers Testing Machine Company, Philadelphia, 

report indications of an improvement in business, and 

among recent orders the following: 20,000-pound horizon- 

tal testing machine, 10,000-pound vertical screw power test- 

ing machine, canvas testing machine for the United States 

Government, warehouse and railroad trucks for export, 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 

Cory’s Force Feed Lubricator. 

At the present time of very fast trains, making long 

runs between stops, the question of facilities for thorough 

and positive lubrication of all journals, eccentrics and links 

of the fast-moving engine, becomes very important. ‘Che 

introduction of the device herewith illustrated and de- 

scribed marks a distinct advancement in securing the highly 

desirable means of oiling all important bearings of the 

locomotive, while it is running at full speed, and this is 

fully accomplished direct from the cab, from whence it is 

possible to oil each bearing successively or any particular 

bearing repeatedly that may be giving temporary trouble 

by heating. 

The lubricator is placed conveniently of access in the 
cab, and consists of an “oil supply reservoir’ of one gal- 

lon capacity. At the lower part of this reservoir is seated 

a hollow conical valve A; the cavity in this conical valve 

will hold about one-seventieth of a gallon. This space in- 

side of conical valve is termed the “oil discharge reservoir,” 

and connects to oil supply reservoir by small valve B, seated 

in upper part of hollow valve. The side of hollow valve is 

perforated by a hole H, one-eighth of an inch in diameter, 

that can be brought to coincide with any one of the 16 

outlet holes at base of oil supply reservoir, each of which 

connects with a line of pipe to a given bearing. 

There are 16 notches on the upper rim of lubricator, and 
when the lever is brought to engage with any one of these 

notches, the hole in the side conical valve then coincides 

with a given hole in the base, leading to outlet pipe. 

When the lever is thus placed for any bearing which it is 

desired to supply with oil, the valve shown attached to 

base (and connected to either steam or air pressure) is 

opened, and pressure enters through the small valve WU, 

into oil discharge reservoir, closing valves B and D, and 

forcing contents of oil discharge reservoir through hole 

I, and through line of pipe connecting with bearing that 

it is desired to oil. 

This requires but a moment, when pressure should be 

shut off, and lever placed midway between any two 

notches, when in about five seconds the discharge reservoir 

will again ‘be filled and ready for discharging to any other 

desired bearing when lever is placed in notch correspond- 

ing to it and pressure again turned on. Wor all main jour- 

nals, three-way tips are furnished for ends of pipe, thus the 

wedges and jaws are oiled as well as the journal, 

Thus the engineer has at his command a positive means 

of oiling all parts of his engine however fast the engine 

may be running and however long distances he is obliged to 

run without stops, and preventing any dangerous and de- 

structive heating and cutting of bearings, delays of trains 

and possible accidents that might occur. 

The use of this device is not intended to release the en- 

gineer from the responsibility of adjusting ‘his present oil- 

cups, and inspecting and oiling by hand when tirst taking 

the engine from terminal station, the same as if engine was 

not equipped with the force feed lubricator. There is simply 

placed at the disposal of the engineer a gallon of oil that 

can be forced from the cab to any desired bearing as oc- 

casion requires. 

There are now a number of locomotives running, equipped 

with these lubricators, some having been in service tor 

two years and have never failed to perfectly perform their 

work, and none have required repairs of any kind to lubri- 

eator or any piping. The piping can either be one-eighth-inch 

wrought iron or copper pipe. This device is being placed 

upon the market by Mr. M. C. Hammett, of Troy, N. Y. 

Messrs. Manning, Marwell & Moore, dealers in railway 

and machinists’ tools and supply, of Nos. 111-13 Liberty 

Street, New York City, have issued a magnificant cata- 

logue of the tools and appliances they handle, illustrat- 

ing and describing the same, and in most cases naming the 

price. All kinds of modern tools useful in shop practice, and 

all kinds of supplies used on railroads, that can properly 
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range and character the catalogue meets the needs of rail- 

road mechanical officers and purchasing agents, as well as 

muufacturers and the users of large and small tools of 

every description. 

The firm announces that it is prepared to furnish speci- 

fications, plans and estimates of cost for the erection and 

fitting out of all kinds of shops using iron, steel or wood- 

working machinery. 

Mr. J. T. Connelly, manufacturer of improved mechanical 

devices, Milton, Pa., has issued a catalogue which illus- 

trates and describes in detail devices for tapping staybolt 

holes in locomotive boilers which are behind the frames, 

drivers or other parts; also devices for drilling out or re- 

Air Pipe 
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Cory’s Force Feed Lubricator, 

moving old or broken staybolts from the fireboxes of loco- 

motives without displacing any of the intervening parts of 

the engine. Radial devices especially adapted for tapping 

staybolt holes in long distances are also illustrated and de- 

scribed, as well as is a new design of locomotive boiler, and 

an improved lubricator for car axles, crankpins, ete. 

The Reading Traction Company, of Reading, Pa., has 

placed an order for its new car house with the Berlin 

Iron Bridge Company, of East Berlin, Conn. The side 

walls will be of brick, the roof of iron. The building will 

be 85 feet in width and 180 feet in length. The width is 

divided into two parts of 4214 feet each, a row of columns 

supporting trusses at the center. 

The car heating decision in the Searles interference case 

reperted by dispatches from Washington dated Noy, 2z 
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LOCOMOTIVE EQUIPPED WITH CORY’S FORCE FEED LUBRICATOR. 

3,000-pound transverse testing machine, 1,000-pound ce- 
ment testing machine with worm gear, “Star” cement test- 
ing machine, 40,000-pound screw power testing machine, 
two 1,000-pound cement testing machines, 100,000-pound 
testing machine, six 20-ton Riehle-Robie protected ball-bear- 
ing screwjacks, 

come within the scope of a catalogue, are named, de- 

scribed and illustrated in this one. It contains over 1,100 

pages and nearly 6,000 illustrations, and the paper, print- 

ing and binding are of excellent quality, and in keeping 

with such a complete and expensive work. The index is 

complete and well arranged, and covers 12% pages. In its 

| 
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was in favor of the Consolidated Car Heating Company, of 

Albany, and the New York Safety Company, who were 

both represented in the argument by the Hon Don M. 

Dickinson, of Detroit. The decision was against Searles 

and not against the Consolidated Car Heating Company, 

as reported in some papers, 

’ 
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Special Quick Change Dimension Planer. (No. 20). 

The accompanying illustration represents something that 

may properly be called an entirely new and novel machine. 

It is built by Messrs. Goodell & Waters, of Philadelphia. 

It is a heavy dimension planer especially intended to meet 

the requirements of car shops and bridge works, and all 

establishments: using large timbers. It weighs 11,500 

pounds. 

The prominent feature of this machine, and to which 

the makers invite special attention, is the quick method of 

making changes. In all large machines there is generally 

much time lost in changing from one size to another, and 

Messrs. Goodell & Waters, quick to recognize the value 

of a dimension planer that could be readily changed for 

different sizes, have introduced their No. 20 which em- 

bodies this important feature. This machine may be ad- 

justed to any variation in less than a minute. The under 
head performs the work first. Its depth of cut may be 

changed instantly. The driving belts and all feed appliances 

* 
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A Great Varnish and Color House. 

Messrs. Valentine & Oo. were most fortunate in the selec- 
tion of the site of their varnish and color works. They have 

a large block of land in the Eastern District of Brooklyn, 

affording ample facilities for handling their extensive trade. 

Brick and iron only were used in constructing the build- 

ings, as it was necessary to satisfy the insurance companies 

as well as themselves. The insurance inspectors at first 

were inclined to be incredulous at Valentine & Co.’s claim 

that their factory was fireproof and really a high-class 

risk, despite the inflammable materials required in the 

manufacture of varnish. Parly this year it became neces- 

sary to increase their storage capacity for varnish, and 

the alterations have just been completed, and now the larg- 

est of their several tankrooms has a capacity of 145,00U 

gallons. Two other tankrooms have a capacity of 74,000 

gallons, giving a total for these three rooms alone of 

219,000 gallons; and this is exclusive of the varnish in the 

factory proper and stocks carried at their warehouses in 
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quarter of the building by a fan propelled by a small en- 

gine, or run from the line shaft. The exhaust from the 
main engine is turned into a bank of steam coils that are 
incased by a steel jacket. In front of these coils is a fan 
which forces an enormous yolume of cold air over the coils. 

After passing over these the warmed air is conveyed to the 

points desired in galvanized iron conduits or brick ducts and 

flues. Because the great amount of air thrown in con- 

tact with the coils is one of the secrets of the success of 

this system, as the coils often act as a condenser and in- 

stead of creating a back pressure on the engine, often re- 

duces the natural back pressure below the atmosphere. 

The Huyett & Smith Manufacturing Company, of Detroit, 

Mich., one of the oldest concerns in the business, has re- 

cently issued a new catalogue which clearly sets forth this 

particular system and contains besides many things that 

are new to the heating and ventilating world. The cata- 

logue also shows that this company are manufacturers of 

a very extensive line of blowers, exhaust fans, ventilating 

fans, engines, marine water tube boilers, steam traps, dust 

separators, etc. Those who are interested in these matters 

should send for a copy of this interesting catalogue. 

The equity suit of Clara C. Austin Leach and A. H. Leon 

against Mr. Henry L. Leach, inventor and manufacturer 

of the well known Leach track-sanding apparatus, pray- 

ing that the complainants be given control of the inventions 

embodied in this device, has been dismissed in the Superior 

Court, Suffolk County, Mass. 
This device for feeding a small quantity of sand 

in a uniform and reliable manner upon the rails, 

to prevent the driving wheels of locomotives from 

slipping, is rapidly growing in favor, about 1,500 

engines ‘being now equipped with the apparatus. 

Mr. W. S. Rogers, of 

'‘lroy, N. Y., has begun 

the manufacture of two 

improved. forms of 

torches for use on loco- 

motives, and by car and 

locomotive inspectors at 

terminal points, 

The Cincinnati Milling 

Machine Company, of 

Cincinnati, O., has issued 

a neat pamphlet descrip- 

tive and illustrative of 

its universal cutter and 

grinder. This machine is 

provided with all adjust- 

ment necessary to grind 

between centers work to 
eight inches in . diam- 
eter, but straight face 
cutters, metal slitting 
Saws, inserted tooth 
mils, etc., can be ground 
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QUICK CHANGE DIMENSION PLANER, 

are on the right hand side of the machine. All operating 

levers and adjusting devices are on the left hand side, 

near the operator. 

This machine is built to plane on four sides, 20 inches 

wide and 14 inches thick, and will vary in size from its 

full capacity to 21% inches wide by % inch thick. ‘There 

are in all seven feed rolls, five horizontal and two vertical. 
The two vertical rolls are placed at the rear beyond the 
side heads. The journal boxes for the rolls are in halves. 

The itop feed rolls, cutter head and pressure arrangements 

are all combined, supported on two vertical screws, and 
operated by power hoist to change rapidly to any thickness. 

The right hand side head combined with vertical delivery 

roll and fence are moved in one operation by means of a 
hand lever to variations of 14 inch up to 12 inches in width. 

The left hand side head and roll move by means of double 

screws to any fractional part of an inch, to the amount of 

eight inches, giving a total width of 20 inches. An indi- 

cator, at a convenient point of view, enables the operator 

to measure the distances between the heads. This machine 

is as convenient to change in width as an ordinary gang 

ripper. 
All heads are solid forgings, and slotted on four sides. 

The top and under heads swing in a seven-inch circle. The 

journals are 234 inches diameter, 11144 inches long.. The 
side heads are placed at the rear end of the machine, and 

are more easy of access than when in the center. The de- 

nyery feed rolls move in combination with these heads. 

The machine is driven from the rear end. The counter 

frame forms a delivery table. The fast and loose pulleys 
are 16 inches diameter, eight inches face, and should run 

900 revolutions per minute. 

For further details we would refer our readers to the 

manufacturers, Messrs. Goodell & Waters, 3003 Chestnut 

Street, Philadelphia. 

The Allen Electric and Supply Company, No. 232 Carter 

Street, Philudelphia, Pa., will handle the Graham trucks 

in all the States lying between the Hudson River on the 

East and the Mississippi River on the West. The increased 

orders taken for the truck recently and the great number 

of inquiries in the Middle States section, made it impera- 

tive to have a competent agency in this territory, 

Chicago, Boston and Paris, and in the hands of their regu- 

lar agents. The company is thus enabled to hold larger 

stocks of varnish (for the purpose of ripening or maturing) 

than heretofore. 
o 

A Modern Method of Heating Buildings. 

There are but few mechanics that have not a vivid recol- 

lection of stoves, charcoal furnaces and various other con- 

trivances used to heat the workshops in which they spent 

the days of their apprenticeship. 

The machinist stood at his lathe with a scorching hot 

stove at his back, and his hands and feet like chunks of 

ice. Even his tools had so much frost in them that they 

would stick to his hands “like a brother.” 
Time brought a change in this method of heating shops 

and steam coils, strung around the building, were intro- 

duced. (Here was supposed to be the acme of shop heat- 

ing. It was a great improvement, so far as the heating 

itself went, but it had many serious drawbacks. 

The first cost was a “staggerer” for the owner; then after 

the plant had been installed some careless employee forgot 

to look after the heating apparatus and let it freeze up. 

Tae next morning there was no heat, as almost half the 

pipes were split wide open. Then again some so-called en- 

gineer, whose lack of knowledge of steam heating would 

fiil volumes, got some cranky idea in his head and put it 

into execution, with the result that there was so much 

water hammer in the coils that several return bends and 

elbows were broken, and the whole heating plant had to be 

overhauled at great expense. 

These were minor considerations when compared to the 

continual running expense. The proprietor endeavored to 

use the exhaust steam from his engine for heating, which 

resulted in so much back pressure that his coal bill was 

nearly doubled. 

Something that would heat a shop evenly in all kinds 

of weather, the necessity of having fresh air for the em- 

ployees, something in the shape of a heating plant that 

would not freeze up and burst, but that could practically 

take care of itself, caused the invention of the hot blast 

system. By this system fresh warm air is forced into every 

to 14 inches in diameter. 
It is also arranged for 
grinding cylindrical, coni- 
cal and flat surfaces, 
such as hardened 
spindles, arbors, bush- 
ings, cam rollers, concave 
sides of cutters and 
saws, and the face of 
punching dies, hardened 
gages and templates. A 

great variety of small machine parts can also be finished 
to an advantage by grinding on this machine, 

Onur Divectory. 

Lehigh Valley.—Theodore Voorhees is appointed Genera 
Manager. 
Fitchburg.—Henry L. Leach, Division Master Mechanic, 

has resigned. 
Cleveland, Akron & Columbus.—W. J. Vance is appointed 

Master Mechanic. 
Union Pacific, Denver & Gulf.—Frank Trumbull is ap- 

pointed Receiver. 
Jacksonville, Louisville & St. Lowis.—S. P. Wheeler is 

appointed Receiver. 
Philadelphia, Reading & New England.—C. M. Lawler is 

appointed General Manager. 
Louisville, Evansville & St. Louis.—W. E. Looney is ap- 

pointed Master Car Builder. 
Rome, Watertown & Ogdensburg.—P. T. Lonergan is 

appointed Master Mechanic. 
Toledo, Ann Arbor & North Michigan.—Jobn B. Connors, 

Superintendent, has resigned. 
Denver & Rio Grande.—Henry Schlacks is appointed 

Superintendent of Motive Power. : 
Boston & Albany.—Arthur B. Underhill has resigned as 

Superintendent of Motive Power. 
ouisville, New Albany & Chicago.—George K. Lowell is 

appointed General Superintendent. 
Arkansas Midland.—John J. Horner has resigned as 

President, and is made General Manager. 
Western New York & Pennsylvania. C. H. Newman, 

Master Mechanic at Oil City, Pa., has resigned. 
Illinois Central.—J. J. Casey is appointed Assistant ‘Su- 

perintendent of Machinery, with oftice at Chicago. 
Pennsylvania.—Geo. Parkin is appointed Master 

Mechanic at Erie, Pa., vice J. A. Wood, transferred. 
Great Northern.—R. W. Bryan is appointed General 

Superintendent, and C. W. Case is mai General Man- 
ager. 
New York Central.—Geo. H. Haselton and Jas. Buchanan 

are appointed Assistant Superintendents of Motive Power, 
in charge of the divisions east and west of Syracuse, re- 
spectively. 
Baltimore, Ohio & Southwestern.—J.G. Neuffer is ap- 

pointed General Master Mechanic, with office at Cincinnati. 
J. M. Sheer has ire aca as Master of Rolling Stock, and 
the office is abolished. 
Northern Pacific.—F. W., Gilbert is appointed Superin- 

tendent East Cascade Division, with office at Sprague, Wash. 
Joseph McCabe Superintendent West Cascade Division, with 
office at Tacoma, Wash. John Dorsey Superintendent Mis- 
souri Division, with office at Dickinson, No, Dak; 
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The Fitchburg Railroad has ordered 600 cars. 

The Atlantic Coast Line is in the market for four passen- 

ger engines. 

The Baltimore & Ohio Southwestern is in the market for 

1,000 new Cars. 

The Columbus, Hocking Valley & Toledo road intends 

to build 1,500 coal cars. 

The Cumberland Valley is building 40 box cars in its 

shops at Chambersburg, Pa. 

The Cold Blast Refrigerator Co., of Kansas City, is about 

to order 200 refrigerator cars. 

The Jacob Dold Packing Company, of Kansas City, is in 

the market for fifty refrigerator cars. 

The Chesapeake & Ohio is expected to soon become a 

large buyer of cattle, refrigerator and grain cars. 

The car shops of the New York, New Haven & Hartford, 

at New Haven, are now running on full time. 

The new shops of the Southern Pacific, at Ogden, Utah, 

are completed and have been put in operation, 

The Kansas City Smelting and Refining Company is re- 

ported to be about to purchase a number of cars. 

The Michigan Central contemplates equipping all its 

passenger cars entering Detroit with Pintsch gas, 

The Standard Steel Works, of Philadelphia, have re- 

sumed operations at their works at Burnham, Pa. 
— 

The Missouri, Kansas & Texas contemplates the erection 

of repair shops and a roundhouse at Hilisboro, Tex. 

The Cleveland, Chicago, Cincinnati & St. Louis road is 

in the market for 100 stock and 100 refrigerator cars, 

The Burlington, Cedar Rapids & Northern has ordered 

100 stock cars of the Barney & Smith Car Company, 

Several departments of the Otis Steel Works have 

resumed operations, giving employment to about 300 men, 

The New York, Ontario & Western has oraered 500 coal 

ears of the Michigan-Peninsular Car Company of Detroit 

The Lake Shore & Michigan Southern has ordered 200 

cars from the Michigan-Peninsular Car Company, of De- 

troit. 1 ee SPS eee 

The South Baltimore Car Works have orders on hand 

for over 500 cars, and the shops are now running on full 

time. 

The Richmond & Danville is about to order eight 10- 
wheel passenger engines for service on the new line to 
Florida. 

The old New York & Northern Railroad Company has 
been reorganized as the New York & Putnam Railroad 

Company. 

A contract for 200 refrigerator cars for the Armour,Pack- 

ing Company has been given to the Wells-French company, 

of Chicago. 

The Produce Dealers’ Dispatch Line, with offices in the 

Royal Insurance Building, Chicago, is in the market for 
60 refrigerator cars, 

The Delaware, Susquehanna & Schuylkill road is in the 

market for 500 gondola cars, to be built on Pennsylvania 

R. R. specifications. 

The Barney & Smith Car Co., at Dayton, O., have an 

order from the Baltimore & Ohio Southwestern road for 

100 special dump cars. 

Pullman’s Palace Car Company has decided not to send 

the train it exhibited at the Columbian Exposition to the 

Fair at San Francisco, 

The Pennsylvania Railroad Company burns over 12,000 

tons of coal a day between Pittsburg and Jersey City at a 

cost of considerably over $40,000. 

After an idleness of several weeks the National Tube 

Works of McKeesport, Pa., resumed opeiations Jan, 24, 

giving employment to about 2,000 men. 

The Peoria, Decatur & Evansville was placed in the 

hands of receivers, Jan. 10. Mr. E,O. Hopkins and Mr. 

Perry Huston were appointed Receivers, 

The Schenectady Locomotive Works have orders to 

build three switch engines for the New York Central & 

Hudson River road and two tora Vermont road. 

Messrs. Thomas C, Platt, of New York, and Marsden J. 

Perry, of Providence, have been appointed permanent Re- 

ceivers of the New York & New England R, R. 

The boiler of a mogul locomotive on the C.,C., C, & St. L. 

railway exploded on Jan. 15 near Muncie, Ind., killing the 

fireman and injuring the engineer and brakeman. 

The “ Monon” will shortly begin the erection of new 

repair shops at Lafayette, Ind., the town having voted 
$100,000 to secure the renewal of the railroad plant. 

General Manager Bradbury, of the New York, Lake 

Erie & Western, states that the gross earnings of the road 

will not show a decrease of more than $60,000 below those 

of 1892. 

The Ensign Manufacturing Company, of Huntington, 

W. Va., has resumed operations. The company finds that 

the demand for new cars is confined almost exclusively to 

special kinds. 

The Chicago & Grand Trunk Railway is having some 

coaches built by the Ohio Falls Car Manufacturing Com- 

pany, of Jeffersonville, Ind. They are to be equipped with 
the Barr vestibule. 

The Chicago, Milwaukee & St. Paul road has ordered 

two Baker fireproof heaters for use in conspartment sleep- 

ing cars, The Pullman company has also ordered 12 of 

the same style of heater. 

The directors of the Louisville & Nashville Railroad 

have passed their dividend, and issued a circular to the 

effect that the money would be reserved for emergencies 

and expended in equipment, 

The engineers are paying an assessment of $7 apiece for 

the late lamented Lehigh unpleasantness. It’s pretty hard 
to get the life whipped out of you and then have to settle 

the bill.—The Railway Times. 

A bridge on the North Pacitic Coast R. R., near Duncan’s 

Mills, Cal,, gave way as an engine with six men was cross- 

ing, Jan, 14. The engine fell 40 feet into the swollen stream 
and five of the men were drowned. 

Fast time is being made by freight these days as well as 

by passengers. A carload of buggies was shipped from 

Buffalo, N. Y., recently for Los Angeles, Cal., and made 

the run in 8 days, 7 hours, 10 minutes. 

The car shops of the Jackson & Woodin Mfg. Co., at 

Berwick, Pa., have resumed operations with nearly its 

usual force. The firm has a contract for 200 goadola cars 

for the Buffalo, Rochester & Pittsburgh. 

It is reported that the Baltimore & Ohio has decided to 

erect divisional machine shops at Benwood Junction, W. 

Va, A roundhouse was erected at this point last year, but 
the building of the shops was postponed, 

The fastest trip on record between New Orleans & Chi- 

cago was recently made over the Illinois Central by a spe- 

cial train of two,cars. The run of 915 miles was made in 

254 hours, an average speed of 35.9 miles per hour. 

The wages of allemployés of the Chicago & West Michi- 

van, and the Detroit, Lansing & Northern railroads have 

been restored to the figures prevailing before the general cut 

in August last, making an average increase of 10 per cent, 

The Mount Vernon Car Manufacturing Company, of 

Mount Vernon, Ill, is building a number of ventilated 

fruit cars of 60,000 pounds capacity for the Florida Central 

& Peninsular. They are to be equipped with Westinghouse 

brakes. , 

Beginning Jan. 10, through sleeping car service was 

established between Philadelphia, Baltimore and San Fran- 

cisco over the Baltimore & Ohio, Rock Island, Denver & 

Rio Grande, Rio Grande Western and Southern Pacific 

railroads. 

The compound engine ‘‘ Director General,” built by the 
Baldwin Locomotive Works, and exhibited at the World’s 

Fair, where it was much admired as a part of the Balti- 

more & Ohio Railroad’s display, was recently put in service 

on that company’s Royal Blue Line trains. 

The Iron Car Company, a new organization which 

supplants the Iron Car Equipment Company, announces 

that its works in Huntingdon, Pa., will resume at an 

early date. This will give employment to several hun- 

dred men now out of work. 

The Brooks Locomotive Works have an order from the 

Lake Shore & Michigan Southern for three six-wheel 

18 by 24 switch engines and four ten- wheel 17 by 24 freight 

engines, These works also have orders for engines from 

the Buffalo, Rochester & Pittsburgh and from the Buffalo 

& Susquehanna roads, 

A bad accident occurred on the Timina-Matanzas Rail- 

road, eight miles from Cumanayagua, in the Province of 

Matanzas, Cuba, Jan, 15. A passenger train ran over a 

cow, and the engine was thrown from the rails and several 

of the cars piled upon each other. Sixteen persons were 

taken out of the wreck dead, and nine others were badly 

injured. 

All the Pullman limited trains on the Pennsylvania 

Railroad are being equipped as rapidly as possible with 

the wide vestibule, introduced by the Pullman com- 

pany, and being applied by them to all new cars. The 

Pullman company, it is understood, will equip all new 

cars built before thie adoption of the wide vestibule 

with the improvement. 

Improvements Costing abous $5 50, 0U00 have been made to 

the East Buffalo plant of the Wagner Palace Car Com- 

pany in the last tew months. <A ,new office has been put 

up, an iron shed 50 feet by 150 feet, and a storage shed 

built 800 feet long and covering four tracks. These shops 

now employ nearly 1,000 men on repair work, principally 

in putting on vestibules to all cars not fitted with them. 

Some interesting experiments have been conducted 

within the last 12 years regarding the durability of Indian 

timber. The tests were made by the Forest School of 

Dehra, and out of 40 different specimens of the trunks 

fixed in the ground as posts, only three have survived the 

attack of rot and white ants. These were the Himalayan 

cypress, teak and anjan, which have been exposed for 10, 

9 and 7 years respectively. 

In a lecture recently delivered before a German engineer- 

ing society, Mr. G. Lentz said that while formerly Russia 

used wood almost exclusively, the now prevailing fuel is 

English and South Russian anthracite and naphtha, Wood 

is largely used in South America, while in Belgium dust 

coal is extensively employed, notably on the State railroads. 

Bituminous coal is the prevailing fuel of Australian loco- 

motives, and in Australia native anthracite deposits are in 

successful competition with English coals. 

In reference to the receivership of the Atchison, Topeka 

& Santa Fe, General Manager Frey recently said: ‘‘ The 

receivers will undoubtedly improve the physical condition 

of the road, although its present condition is good—much 

better than it has been for several years. New depots and 

sidetracks will probably be built, station facilities im- 

proved, and equipment added to by the purchase of new 

cars and locomotives. Probably some additions to the 

shops, in the way of extensions and additional machinery, 

will be made.” 

The Baldwin Locomotive Works have received from the 

Norfolk & Western an order for nine four-cylinder com- 

pound consolidation freight locomotives, duplicates of No. 
330, which was exhibited at the Worid’s Fair, The general 

dimensions are us follows: Cylinders, 14 by 24 by 24; driv- 

ing wheels, 56 inches diameter; weight in working order, 

135,800 pounds; weight on driving wheels, 120,600 pounds; 

boiler, Belpaire pattern, 60 inches diameter; total wheel 

base, 22 feet 9 inches; driving wheel base, 14 feet 10 inches; 

tank capacity, 4,000 gallons, 

Statistics received from the manufacturers by the Ameri- 

can Iron and Steel Association show a decrease in the pro- 

duction of pig iron in 1893 as compared with 1892 of more 

than 22 per cent, Fewer furnaces were in blast on Dec. 

31, 1898, than at the close of any year within the knowl- 

edge of the association, In Bessemer steel ingots there 

was a decrease of more than 25 per cent. as compared with 

1892, and the production of Bessemer steel rails fell off al- 

most 29 per cent, Tiis record for steel railsshows a smaller 

number of tons manufactured during 1893 than in any 

year since 1885, 

Ground has been broken for the erection of the build- 

ings of the Litchfield Car Works, at Memphis, Tenn. 

The work is prosecuted under the care of Superintend- 

ent J. M. Maris. One of the officers of the company 

says they will erect a great deal of new machinery at 

Memphis. Besides using the material that has done 

service in the shops at Litchfield, the plant will be 

improved by the use of machinery of the latest pat- 

terns. This machinery has been purchased and is 

awaiting orders to ship to Memphis. He also says 

that within four months the company will be manu- 

facturing cars in Memphis. The new plant will be 

called the Memphis Car and Foundry Works. The shops 

will have a capacity of not less than 20 cars a day. 

The entire capital stock of the new company has been 

subscribed for, 
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Passenger Car Construction. 

BY ERNEST MERRICK, 

In the January number of this publication appeared an 

article under the same heading as above. It was not the 

expectation of the writer, however, that his name would 

appear at the head thereof, as I desired the article to carry 
the full weight of the prestige and conservatism of this 

journal. But at the last moment, surmising that the sig- 

nature would be given, I rushed to the sanctum only to 

learn that everything was in press and that my name was 

in full type at the head of the article. The editor looked 

at me with that quizzical smile which made me conscious 

that I was ‘‘in for it,” and that what little knowledge I 

may have of car building would now be put toa test. 

However, things are as they are. The disinte- 

gration of materials and the action of forces will 

operate under nature’s laws whether I proclaim 

them or not. And these illustrations should be re- 

ceived more as the recordings of an investigator 

rather than as of consequence from definite and 

positive assertions, such as are quite frequently 

dealt in by some car builders. 
First of all, is there need of a better construction 

in our passenger cars? Areany of the 600 pas- 

sengers that our railroads kill every year (the 

average for the last ten years) losing their lives 

through faulty construction of our cars? If you 

do not agree with me that the platforms, as now 

constructed, are a menace to safe traveling, we 
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are at least united on the fact that the present car is in- 
adequate, lacking in both strength and design, to meet the 

needs of the present extensive American travel. 
We must either go back to the old car, with sills 5 x 9, 

corner and door posts 6 X 6 and window posts 2 X 4, or 

else we must advance on the composite principles of wood 

and iron put together on the very best knowledge of safe 

construction, which in passenger car work is essentially 

peculiar and different from all other structures, The rec- 

orded strength of materials in technical books does not 
help us much. Itis the constant jarring, twisting and 

rubbing that we have to contend with, and our deductions 

are arrived at alone from the lessons of severe experience, 

Four years ago, when with Pullman’s Palace Car Com- 
pany asassistant engineer at the Pullman Works, I made the 

assertion that platforms were of no use on passenger cars. 

IT am now not only convinced that they are of no use, but 

are an absolute detriment; and the accompanying design is 

proposed as a possible improvement, 

To make it quite plain that there is need of an improve- 
ment, especially in the end construction, I have only to cite 

a few recorded facts. The platforms of a car are drooped a 
little when first constructed in the shop, by virture of being 

on the line of camber or crown of the car; consequently the 

successive concussions they receive are out of a straight 

line, and soon they are jarred loose. Cars have been sent in 

for repairs with an entire platform hanging on with but a 

single bolt. What resistance would such a thing as this 
offer in case of a collision? On the other hand, some car 

builders have gone to the other extreme in plating the 

timbers with steel plates, and bolting them to the car very 

securely, in addition to truss rods. This car gets into a 

collision, mounts the adjacent platform, and goes plowing 

through the wreck. Cars have been telescoped with the 

platforms almost intact. Now what is thesensible thing to 

do, to maintain a medium and have it half strong and 

half weak, or to simply do away with it entirely ? Of what 

paramount importance is a platform to be continually tak- 

ing our time and money for repairs ?—quite aside from the 

fact of its being potentially destructive. 

A few words in regard to our frail end structures : 

Turn to the paragraph on End Frames, in ‘‘ Railway Car 

Construction,” by William Voss (page 107), the most au- 

thentic work on this subject we have to-day, and see how 

our passenger end frames are built up. Then refer to Fig. 9 

on the following page(reproduced from the book mentioned), 

and observe the construction there illustrated: An end plate 

placed the wrong way for strength, two quarter round 

corner posts each made 1n two pieces, the larger half being 
poplar and simply screwed to the sills, two quarter round 

door posts, eight small studding, 1} inches x 4 inches, two 

short belt rails with some small strips nailed below, together 

with the end sill,and you have itall. There area few 

small tie rods, but they are put in simply to hold the joints 

together, It is an astonishingly weak structure, and looks 

more like a gateway on the back porch of a good farm- 

house than it does to do service in our American railway 

traffic, where the end of a car is liable at any moment to 

be forced to withstand a blow of many thousand pounds, 

Again, I contend that we are building our passenger 

cars too long; splicing the silis and carrying the construc- 

tion to such an extent that the whole may be regarded as 

a long tubularshell, very heavy along the bottom side, 

but with comparatively light walls and exceedingly weak, 

frailends. Thus considered it is not at all difficult to ac- 

count for telescoping. Nothing else could well take place. 

The destructive force of a collision has to be expended in 

some way, and by far the easiest course is first to crush in 

these frail ends and then split open the car, 

Certainly no serious investigator can look over the long 

list of passengers mangled and killed in collisions during 

the past year without this fact being brought home to 

him with tremendous significance. I will not hazard the 

assertion that these lives would have been saved had the 
cars been built differently; but when one considers the 

present end construction, with a large door cut in the 

centre, and in many cars two end windows—robbing it of 

all considerable strength—also that nine-tenths of the 

platforms now used are in a looseand sagged condition, to 

be easily mounted or crumbled, there is indeed very good 

grounds for saying that many lives could have been saved, 

had the ends of the cars been so strongly constructed as to 

withstand crumbling, and thus carried the force of the 
concussion from car to car so as to produce a buckling or 
bulging of the cars from the track. 

No thoughtful car builder will question the assertion that 
in the recent horrible collision on the D., L. & W. (9 

killed outright, 44 wounded by telescoped cars), where one 

of the coaches was lifted from the trucks before it was 
crushed, that had this car been of a short substantial de- 

sign, with a steel frame, this lifting would have continued 
until the whole car would have been forced up and off to 
one side, I have no hesitation in saying that had those 

cars been of such a design, some of the above-mentioned 

dead people would have been living to-day, 

We cannot suppress energy, but we can direct it. I do 

not believe that we can build a var that will withstand the 
shock of collision, and simply rebound and remain on the 

track, We may do it for the majority of cases, but the in- 
ertia of a train rushing along at the rate of 50 or 60 miles 

an hour will crush almost a solid structure if held in line. 
Why is it that freight cars are not telescoped? Certainly 

they are not telescoped in the sense that passenger cars 
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are, for when a collision occurs they are either pushed up 

into the air on top of each other or crowded off the track 

at either side. I recollect very well of seeing the wreck 

of a coal train on the Norfolk & Western, caused bya 

rear-end collision, in which the first car struck was com- 

pletely demolished by the immediate impact, but the bal- 

ance of the cars were bulged up and off the track, and lay 

strewn in a half zigzag, lapped condition against an em- 

bankment. They were more or less broken up, but the 

outlines of each car were plainly discernible. Another 

case in point, equally convincing, is that of the curious 

accident on the Pittsburgh, Fort Wayne & Chicago last 

October, in which it is reported ‘“‘ that a freight train: in 

escending a grade broke in two, and the two foremost 

cars in the rear portion of the train were derailed, prob- 

ably by a drawbar which had fallen upon the track. 

These two cars were pushed to one side and the rest of the 

rear portion of the train passed on, and afterward ran into 

the forward portion, doing considerable damage.” 

The reason that freight cars act thus is, I think, that 

they are short and chunky, and as a general rule have 

large strong end sills, which, when in a train, are always 
in close proximity. 

Our passenger cars are*too long and too heavy. They 

are in fact monstrous tubes, and with thick, heavy under- 

sides, are in just the condition for telescoping, Strangely 

enough, too, the drift of many articles in our railway jour- 

nals is to show how better to splice sills, build a stronger 
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floor frame and better truss the sides of these long cars. 
A recent instance is that of two pages or more in one of 
our best publications, being devoted to the strength of long 
floor frames, and making no mention whatever of the end 
frames. 

Ido not doubt the need of stronger floor frames and 
stronger sides, but to run such in a lang car with the pres- 
ent weak ends is absolutely dangerous. Think, for in- 
stance, of a telescoping car with the challender side truss, 
and the floor frame a solid work of sills. The wicked 
work of such a plate of steel, and the destruction of life 
would be something frightful. 1t is folly to suppose that 
the thin sides of a shell like a car will remain in alignment 
when but eight inches or so will pass one frame within the 
other, which, by the very fact of its strength and weight, 
will tear open everything in its path, 
The challender truss, however, is a most excellent side 

truss, when properly protected at the ends, Its service has 
proved its worth as a truss. But I say it is dangerous to 
run such in a car with simply wooden end frames, In the 
composite wood and iron end frames, as here proposed, the 
challender truss would, I believe, attain its greatest use~ 
fulness. If need be, it could be further strengthened by 
iron struts riveted to the outside along the compression 
lines of the cantilever truss, which latter is a very advan- 

tageous truss in a car with heavy ends projecting a con- 
siderable distance from the truck center. Such a truss is 

shown at Fig. 8. 
With these plates of steel firmly secured to the side of a 

short car, backed up with the iron skeleton isometrically 

shown at Fig. 3 for an end framing, buckling would be 

by far the easiest and in all probability the only road for 

the great force of a collision to travel. 

DESCRIPTION OF PLAN. 

Fig. 1 shows a plan of a car without platforms, and 

with four corner doors placed at such an angle as to 
facilitate ingress and egress and also be convenient in going 

from one car to another. The entire length is 50 feet over the 

end sills, which is also in this instance the length over the 

buffer beams. The distance between truck centers is 33 

feet. which leaves the overhang of the car at each end 8 

feet 6 inches. The distance, it must be remembered, is to be 
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FIG. 8:-CANTILEVER SIDE TRUSS IN CONNECTION WITH THE CHALLENDER TRUSS, 

compared with the length of platform cars, from the center 

of the truck to the face of the buffer beam, which, on most 

cars, is not less than 10 feet ; that of the Pennsylvania short 

coaches, however, being 9 feet 9 inches. Consequently it 

will be seen that the side movement of the buffer plates 

and the strain on the couplers, which are augmented 

thereby, are materially reduced in acar of the above de- 

sign, The distance of 8 feet 6 inches is, however, the 

minimum, being determined by the movement of the 
steps, 

END FRAME, 

The general contour of the ends, with a door at each 

corner, is more or less octagonal or near to a circle, which 

will help the ‘‘ buckling” of the train that it is believed 
will take place in case of a collision. 

It may occur to some that in this arrangement there is 

little or no advantage over the central opening as far as 

strength is concerned. But upon an inspection of the 

isometrical drawing, it will be observed that there are four 

steel plates, 4 by 5 inches, placed edgewise on a sweep from 

side to side, two at the sills and two at the plates, And that 

the center of the end, instead of being cut away by a door 

opening, is here protected by a close framework of steel 
rigidly fixed to the above named plates, both above and 
below. The center of the end is the place a locomotive 

will first strike a car, and if such is not protected, splitting 

will surely and quickly take place. In fact, the splitting 

open of a car in any case is due, I think, to this central 

opening. 

et 

The composite framing of wood and iron is here adopted 
for the general strength of the ends. My investigations 

thus far have not led to a conclusion as to the advisability 

of an entire steel frame for car construction. I am inclined 

to think, however, that if the riveting could be replaced by 

short bolts, with square heads and nuts, and these latter 

surrounded by hard wood as nut locks, a most excellent 

result could be obtained. It would largely facilitate re- 

pairs ; then, again, wood has a certain deadening effect on 

vibrations, which latter, in metal framing, acts seriously 

at the joints and connections. I have held to this idea in 
this construction, as will be seen by the isometrical draw- 
ing of the block C. 

It must be admitted, however, that much of the old 

prejudice against metal structures is melting away, and 

that steel framing is gradually gaining recognition, espe- 

cially in the use of I beams for sills in freight cars. Two 
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12 inch I beams as the center sills of this passenger car 
would be a good construction. 
Attention is called to the manner of framing the door- 

posts against the end sill. This is intended to prevent the 
rotting of post ends and tenons that now takes place under 
the door from the moisture retained by the platforms, 

STEPS. 
Knowing that the steps would either have to be of the 

extension type or swing out from under the car, I was at 
first not a little concerned about being able to get a 
design simple and strong and also one to be operated 
quickly and easily. But the problem has been worked out 
satisfactorily, being nothing more than three treads 
fastened to a skeleton frame, and all rigidly fixed at right 
angles to a long triangular safety gate, which latter is of 
such design that, when swung open, it affords a very con- 
venient hand-rail. This triangular safety gate, however, 
is incomplete as a platform gate without an adjoining part, 
which is anchored to a corner vertical post-rod extending 
to the hood of the car. This part of the gate revolves on 
the post-rod, and has an inward swing, at the same time 
the steps have an outward swing, the connection below 
being simply that of two short cranks and a connecting- 
rod, all as shown in Figs. 2and6. Thesteps, when swung 
into position, rest in a clutch at the under corner of the 
end sill, which acts as a support. 

It will thus be seen that the gates, and consequently the 
steps, can be operated in a simple quarter turn by any 
trainman either on the car or on the ground; and, further- 

jexeumes | 
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more, that they cannot be opened by any one leaning on 

the gates when the car is in motion. 
The criticism may be advanced that this arrangement 

will require one trainman to every car to operate these 

gates. This is not absolutely necessary, but it is of 

course desirable, and no doubt would be required on all 

trains carrying many passengers and making short stops. - 
In city and suburban service, where crowds have to be 

dealt with, time can be saved by a corner entrance and by 

the steps being swung back when the train starts; possi- 

bly the lives of some persons can be saved who are now in 

the habit of running after trains. Furthermore, it will be 

observed that this arrangement will prohibit passengers 

from crossing the track and entering the train from the 

off side, a thing that is now done with much annoyance 

and great danger at some stations. 

BUFFERS. 

There are two long buffers at each end of the car, one 

above the door on a line with the side plates, and one in 
the usual position at the sills. Both work on the parallel- 
ogram system with side stems, springs and long equalizing 

levers for easy adjustment in rounding curves. The sill 

buffer plate is of extraordinary dimensions. Extending 

the full width of the car, it is designed for strength and is 

similar in form to a deep heavy channel iron, the two 
flanges of which lip over the end sill both above and be- 

low. It is made of a steel face plate ¢ by 9 inches, backed 

or re-enforced by 44 by 5 inch angle irons securely riveted 

to the plate with counter sunk_rivets. The end sill is of 
oak 8 by 12 inches, The side stems are of bar iron 2 by 3 

inches, and the long equalizing bar is carried some dis- 

tance back from the end sill to relieve as much as _ possible 

the offset in the stems (shown by dotted lines in the side 

view) made necessary by the location of the equalizer at 

the bottom of sills so as to be accessible in case of repairs. 
The center stem is a short, thick plunger, around which is 

a very heavy three-coil spring, graduated to receive buffing 
shocks of various intensity. This spring is backed by an 

oak block 2 feet long placed endwise, and let it into the 

center sills. It is further reinforced by a strong casting, 

which, as well as the block, is rigidly bolted to the sills. 

All can be removed in case of repairs. A wide iron plate 

} inch thick, in the form of an apron, is hinged to the top 

flange of the buffer and plays readily over the short floor 

space, affording at all times a continuous passage between 

the doors of the adjacent cars. 
In Fig. 7 is illustrated an entirely new departure: that 

of coupling together the buffer plates. The usual objection 

to a car as short as the one here shown, and to short cars 

in general, is that they oscillate easily, and are subject to 

oscillation by every depression and imperfection in the 

track. I have endeavored to obviate this by coupling the 

ends of these strong buffer plates by a simple contrivance, 

requiring but very little more time to couple than to hook 

up the present safety chains. In fact, they are intended to 

take the place of safety chains, for should the draft gear 

become disabled the car can be drawn by these couplings, 

which would throw all the draft on the springs around the 

stems at the back of the equalizing bar. These springs, it 

should be noted, have the same play as the draft spring. 
It will be observed that by coupling the buffer plates, it 

is not intended to rely wholly upon the compression of 

springs to keep them always together, but to reserve the 

spring force for concussions. This coupling, very plainly 
illustrated in the drawing, holds the buffer plates practically 

rigid so far as a verticle motion is concerned, but allows a 

Jateral play of 6 inches. The lever hangs vertical when 

coupled and is kept there by gravity. It will furthermore 

be observed that this long buffer channel, surrounding the 

large end sill as it does, will, in the case of acollision, offer 
all the resistance that is now claimed for the large wide 

iron plate bolted back of the end sill, and curiously named 

by some car builders an “‘anti-telescoping device.” 

DRAFT GEAR. 

The draft rigging is entirely separate and distinct from 

the buffing arrangement, each being designed for its re- 

spective duty, one to take the concussions and one to take 
the draft. I have always believed in this principle, and 
I think it is one we can profitably copy from the English 

cars, even if it is a little ‘‘ English.” We are to-day using 
the knuckle construction of our couplers to take all the 

blows, with the result of sometimes breaking off a head, 

which, falling to the track, causes accident, possibly the 

derailment of acar. It is astonisliing to note the size and 

weight of some of the vertical plane couplers used on our 

passenger cars. They are, in fact, great beetle-headed 

looking structures, and could be materially reduced if 

they had but to perform their right function, that of draw- 

ing the car, such as the name ‘‘ drawbar”’ implies. 
The drawbar here used is the simple design of the long 

shank, with the Miller side springs, thereby easing the 

movement of the knuckle in the opposing coupler on sharp 
curves. There are three follower plates at the draft 

springs; the center one being stationary affords a good stop 

for the double coil draft spring in the rear, and also a stop 

for the light single coil spring in front which recedes 
easily in buffing. 

INTERCHANGEABILITY. 

This is a problem that augments in some way objec- 

tion to every proposed improvement in the end con-_ 

struction of cars, and in many cases constitutes the 

principal and only objection, It may seem so in an 

improvement so radical in design as this. I can im- 

agine a conservative car builder saying that to remove 

all the platforms on the cars he has, simply to couple 

on to this car would entail an unbearable expense ; and 

throwing away doors, panneling up door spaces, and cut- 

ting off the corners of old cars would be folly. This is 

true; but there will be no necessity of removing old plat- 

forms, panneling up door spaces, or anything of the kind. 

All that is required is simply to hinge a trap door to the 

end sill, arranged to swing down and fit over the steps; and 

in addition, equip the platform with safety gates, which 

jatter are very desirable adjuncts to cars themselves. This 

will allow a passageway from the corner doors to the plat- 

form and the problem is solved. 

VESTIBULE, 

It is admitted that a vestibule, or some form of a covered 

or continuous passageway from one car to another is an 

improvement that has come to stay. Whether passengers 

fully appreciate the safety features of the present vestibule 

or not, they do value its convenience and the protection it 

affords in inclement weather. 

In the design here proposed, the ends of the cars are 

very close together, consequently very little vestibuling is 

necessary. The apron plates at the buffers afford a con- 

tinuous floor, and the overhead buffers, with the canvas or 

rubber covering as shown, afford a continuous roof. As 

for the sides, a curtain made either of heavy canvas or of 

rubber of the small accordion pattern, is pulled from the 
corner posts across the face of the gates and connected at 

the center. This makes a complete inclosure, dust and 

rainproof, Furthermore, any atmospheric resistance to 

fast running is here reduced to a minimum as this inclos- 

ure is made in a direct line with the sides of the car. 

INTERIOR. 

Referring to the plan shown in Fig. 1 it will be seen that 

the car really seats 58 passengers, as there are two single 

corner seats at one end. But, strictly speaking, these are 

for temporary use, as it is intended to keep the passengers 

away from the ends as much as possible in traveling. 

The ventilation feature of a train with these cars should 

not be lost sight of, as with all the vestibule curtains drawn 

and the doors open an indirect draft can be had from 

one end of the train to the other. In the winter time 
two interior doors should be swung at A, which will 

greatly facilitate heating the car, and the seated pas- 

sengers will not be treated toa cold air bath every time 
any one enters the car from the outside. Another ad- 

vantage of this interior arrangement is that the ends of 

the car are further strengthened by the partitions of the 

saloons located as shown. Again, the words ‘ Ladies’ 

Toilet,” embossed on the glass panel of the saloon door, can 

at once be seen from any part of the aisle of the car, thus 

avoiding a certain timidity now frequently noticed among 

women, who are not certain which is the ladies’ end of the 

car. 
GENERAL DESIGN. 

The brake wheel is located sufficiently near to the side 

of the car to enable the brakeman a ciear view in doing 

yard service. 

The cantilever iron side truss shown at Fig. 8 should 

have the strut extending toward the center of the car much 

longer than that of the counter strut, so as to more evenly 

balance the extra weight of the coupler and buffers. The 

drawing does not show this feature, but indicates the 

manner of construction. The struts are firmly riveted to a 
square steel plate, placed over the bolster on the outside, 

and corrugated to harmonize with the paneling or sheath- 

ing of the car. The truss is prevented from buckling by 

counter-sunk bolts which extend through to the Challender 

truss on the inside, iron ferrules being placed between to 

take up the post space, all as shown. Attention is invited 

to the simplicity in the design of the entire car, and also to 

the accessibility of all parts in case of needed repairs. The 

equalizing lever and two stems of the overhead buffers are 
easily approached, being placed on a flat, wide end plate, 

extending across the cars over the saloons. 

the steel'end frame can be easily removed, as the joints are 

all bolted and locked, as shown at D, Fig. 8. 

In regard to the safe construction of the car, it may be 

said that we have to-day, in the use of the heavy iron 

vestibules on our best cars in trains like the Keystone Ex- 
press or the New York Central ‘* Exposition Flyer,” all the 

safety that can possibly be had in car designing. But this 

is obtained in a car costing not less than $10,000, and in 

many instances much more. People who do not travel on 

these trains and who ride in the day coaches, deserve some 

consideration, especially when it is from this class of traffic 

that dividends are obtained. é 

Many car builders hold to platform construction, be- 

cause passenger cars frequently get such concussions as to 
simply damage the platforms, and can be easily removed 
or repaired at slight cost. But the fact is that to save the 

body a little we are using an arrangement that takes up 

valuable space and accomplishes but little in this direction, 

to say nothing of its danger in collisions. 

[The writer of this article has applied for a patent on the 
proposed plan of car construction illustrated.} 

A suggestion for boilermaker’s dictionary: “Please send 
me a Price list of your differant sizes of Traction Engen 

Boiler Flues. “I have a Boiler that kneeds flowing.”— 
The Boiler Maker, 

Any part of . 

Decrease of Locomotive Building in Great Britain, 

It is not only in the United States that the locomotive 

building industry has suffered in the past year. The hard 

times that have been experienced here have also been felt in 

other countries. The following returns of the men em- 

ployed at the end of September by the chief locomotive 

builders of Great Britain is given in the Glasgow Herald 

as a fair indication of the state of trade at that date, as 

compared with the same date in 1892. 
1290. 1892. 1893. 

WN ERIMONY OC O90 sls vw cee deity witens ¢batan ea Bae aa'a’e 2,505 2,307 1,896 
Duabbai& C0) sis newengidecodl side ake 1,960 1.697 1,775 
Beyer, Peacock & Co., Limited..... ...... 2,159 3292 359 
Sharp, Stewart & Co., Limited .. .... ... 1,336 1,507 1,246 
RS SC eeesey Ge CW ca, der Sie ore «lala vin xn ed dolce 1,255 1,268 1,079 
Vulcan Foundry Company, Limited...... 679 561 486 
R. Stephenson & Co., Limited............. 530 455 344 
Nasmyth, Wilson & Cov: 2.03. cabeaseounes 474 377 320 
Manning, Wardle & Co.............-2-000- 493 267 293 
Hunslet Engine Company.................. 262 240 245 

11,654 9,971 9,043 

Commenting on this, Engineering, of London, says: 
Unfortunately, in formulating deductions, if must be 
taken into account that matters have been becoming 
steadily worse since the date under notice. The falling- 
off in numbers of men employed—928—would probably 
have to be doubled if statistics were available for Dec. 31 
current, and the first pay day in January, 1894, would 
show a still larger falling away. If the above number of 
men employed this year—viz., 9,043, be compared with 
the total of 11,654 men employed in 1890, a more approxi- 
mate idea will be obtained of the present condition of the 
locomotive industry. The amount of work put into the 
public market during the last year only about equaled 
one-third of the capacity of production, and it will be safe 
to state that the total amount of orders booked, publicly 
or privately, does not exceed one-half of the powers of 
production. 

First Wire Rope. 

The first wire rope in this country was made by John A. 

Roebling in 1840 at the village of Saxonburg, in Butler 
County, Pa. The rope was #-inch in diameter and per- 

haps 500 feet long, and was ‘used on a subsidiary plane at 

Johnstown in the same State. It was made of parallel laid 

wire, and served on the outside with annealed wire. This 

style of rope did not prove a success, because the rope went 

to pieces as soon as the serving wore out. 

The next rope was made for one of the inclined planes of 

the old Portage Railroad across the Alleghany Mountains. 

The length of this rope was about 1,500 feet, and its 

diameter 14 inches. It was constructed on correct princi- 

ples, substantially in the same way that wire rope is 

made at the present day. It lasted along time and gave 

good satisfaction. Its success was the means of introduc- 

ing wire ropes on the remaining nine places of the Port- 

age road. 

The Official Sympathized. 

When Brakeman Thompson opened a switch at Kings- 

bury, Ind., and sent a Wabash passenger train headlong 

against a solid line of loaded freight cars, a few months 
ago, the indignant public suggested all sorts of punish- 

ment for him. Practical railroad men were not so bitter 

Thompson had been one of the most intelligent, competent 

and careful men in the employ of the Wabash road. 

A prominent railroad official in Chicago, who is familiar 

with the facts of the case, said, in a recent interview : 

‘¢ He has suffered his full penalty already. I know what 
it is to live a year in two seconds. When I was a mere boy, 
crazy for railroading, I went out as a freight brakeman. 
One day our train was on a siding, waiting for an express 
to go by. I went ahead to the switch. Now, I wasn’t 
thinking of switches, trains, or anything in the world ex- 
cept a certain person whom I was expecting to meet at the 
other end of the run. I went to that switch whistling and 
thinking of this something else. I unlocked the switch, 
threw it open, truned my back to it and watched the ex- 
press grow larger as it swung down the long grade toward 
me. I sawit, but I wasn’t thinking of it until, when it 
was almost upon me, I noticed the engineer jump from 
his place in the window. The whistle for brakes helped to 
arouse me. I turned to the switch, and then it dawned 
upon me that the switch was open and that the express 
train was headed for the siding. I jumped against the up- 
right and the train went by on the main track. The engi- 
neer’s face was white through the coal dust. I had no 
time to lock the switch ; Isimply lay against it until the 
last car had passed, and then I dropped in a faint. 

‘“That engineer knew me and never reported it; if he 
had I wouldn’t be in the railroad business to-day. 
Since then I have some pity and sympathy for men who 
make what seem to be criminal blunders. You can’t tell 
why they do certain things at the wrong times ; they can’t 
tell themselves.” 

An arrangement of pipes to heat the air and consume 

the smoke of locomotives has been patented by Master 

Mechanic E. T. White, of the Baltimore & Ohio Rail- 

road. We take the following description from a local 

paper: 

The air is drawn from the air-brake cylinder on the 
outside of the locomotive. It next passes through a 
coil of pipes in the boiler, in order that the air may be 
heated, after which it is distributed among many paral- 
lel pipes in the firebox. The pipes are perforated to 
allow the escape of the air, which gives a greatly in- 
creased draft in the firebox. It is expected that the new 
device will better consume the coal and not allow so 
much unconsumed material to escape through the stack. 

From a “scientific toy” the telephone has become one 
of the greatest business implements of the age. The 
annual report of the American Bell Telephone Company 
shows that that corporation rented last year 522,720 
telephones, an increase of over 40,000 in one year. The 
company has 812 exchanges and a mileage of wire of 
807,791, of which 90,216 miles are operated under ground, 
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Best Method of Securing Cylinders, Smokeboxes and 

Frames, 

The following very interesting report on ‘‘The best 

methods of securing cylinders, smokeboxes and frames, 

together with regard to avoiding trouble from loose cylin- 

ders,” was presented at the meeting of the Southern & 

Southwestern Railway Club, Jan. 18th. The report is an 

exhaustive treatment of the subject, and gives the results 

of very complete and extensive inquiry as to the current 

practice of the leading railroads and locomotive works of 

the United States. The committee considered improved 

and modern methods exclusively, and did not include in 

its investigation the details of engines with less than 18- 

inch cylinders, 

Jn presenting its report the committee has treated the 

subject under the following heads: 

Pivst—The fastening of the cylinder saddles to the smoke- 

Dowes. 

Second—The fastening of the cylinder saddles together at 

the center. 

Third—Fastening of single bar frames to cylinders. 

Fourth—Fastening of double bar frames to cylinders. 

Fifth—The design of single bar frame from the main 

pedestal to the bumper beam. 

Sixth—The design of double bar frame from the front 

pedestal to bumper beam. 

The reasons for considering Clauses 5 and 6 are that if 

there is any weakness about the form or fastenings of these 

portions of engine frames, allowing them to work or bend 

and thus deprive the cylinders of their proper support, 
loose and broken cylinders are sure to follow. 

The portion of the report which we publish in this issue 

is confined to the fastening of frames, cylinders and 

smokeboxes; and that portion of the report under heads 5 

and 6 is withheld until our next issue, when we expect to 

present it together with a synopsis of the discussion of the 

repor 

THE FASTENING OF OYLINDER SADDLES TO SMOKEBOXES, 

One of the first indications of a loose cylinder is trouble 
with the steam pipe joints leaking. The smokebox may 
look quite secure on the saddle, and the paint around the 
bolts apparently be unbroken, but if the engine is examined 
when running and pulling hard, it will be found that the 
smokebox is lifting slightly off the saddle; generally at the 
back corners, allowing air to enter at the joints, which will 
penetrate around the bolts and along the grooves between 
the chipping strips, causing blowpipe jets wherever the air 
mingles with gas in the smokebox, producing intense heat 
locally. If sucha jet strikes the base of asteam or exhaust 
pipe, it will burn the lug or bolt, or eause the pipe to crack, 
or by unequal expansion help to make the joint leak, which 
is already working on account of the boiler moving on the 
saddle. Bad workmanship is a very frequent cause of loose- 
ness between the smokebox and cylinders. In most loco- 
motive and large railroad repair shops, the cylinders are 
fitted to the saddle by piecework—the amount to be chipped 
usually being scribed and center punched around the flange; 
two pairs of men with sledge hammer and chisel set, go at it 
to make time, and unless some inspector or foreman watches 
the job constantly the chipping will be done asshown at Fig. 
1, making a nice fit (?) around the edge. A little red lead is 
rubbed skillfully over the balance of the surface, to make it 
look as if the smokebox had been well bedded. It is im- 
possible to draw a smokebox and liner down to the irregu- 
lar casting. The corners of the cylinder saddle flange carry 
most of the load, and frequently break off, the sheets, buckle 
and spring after a little service, and the joint is loose. The 
bolts, instead of being in shear are in bending Strain, and 
the slight movement of the sheets under the head chews 
away the bolts, as at Fig. 1a, with which, no doubt, “most 
master mechanics are quite familiar. Some makers delib- 
erately invite trouble in this direction, by making their 
chipping strips as shown in Fig. 2, which cannot be too 
strongly condemned. Nothing less thana really good job, 
well bedded, showing a good bearing by red lead (and put 
on with the fingers or piece of stick) not less than one inch 
wide round and between each bolt, with the bolts in shear, 
and'the plates well gripped down on the saddie, as shown at 
Fig. 3, is good enough. The mistake is often made of using 
bolts which are too small, and cannot be drawn down with a 
tong wrench without the danger of stripping or 
breaking them; in addition to which the smaller 
bolts give too small a bearing surface, and will wear 
out under the head too fast, as at Fig. la. Experience has 
shown that 1% inch bolts aré the best size to use for saddle 
bolts. On 18 or 19 inch engines the eylinder flange should 
be from 2 inches to 214 inches thick; for 20 inch and larger 
engines the flange should be from 2 inches to 21¢ inches 
thick. After the holes are reamed, and before the bolts are 
driven, each hole should be examined to see that there are 
no bad places, as indicated at Fig.1. A good black putty; 
or cement made with fine iron filings and black lead, should 
be smeared over the joint before the bolts are finally drawn 
down. The mistake is often made by designers of spacing 
the ibolts too far apart. Fig. 4 shows about the right 
pitch for saddle bolts, if the smokebox sheet is to be well 
held down on the saddle. Each bolt head will press down 
the sheets for a certain distance around it, which might be 
called its area of pressure, and is indicated by the white lines 
on Fig. 4. In between the limits of these, the smokebox sheets can and will buckle and pocket, 
so that 43g inches for 14% inch bolts is about as 
far apart as they should be placed. Even with this 
close spacing, and the use of a 7-16 inch liner to get additional 
stiffness and more bearing for the bolts, much trouble 
has been experienced with loose cylinders on heavy engines, 
and progressive designers have introduced a double row of 
bolts along the sides of the saddle. A good example of this, 
showing 1}4-inch bolts well spaced, and smokebox strength- 
ened by a 7,-inch liner well riveted on, backed by a one-inch 
bar, also riveted to the smokebox, is shown in Figs. 6 and 
6a, where the flange is well supported by ribs, and, while pre- 
serving the regularity of the bolt spacing running around 
the saddle, no bolt has been placed in the extreme corner of the ‘saddle, which is a weak point, the flange frequently 
breaking 6ut through such a corner bolt hole. The method of bolting the saddle to the ring forming the joint between 
the smokebox and extension front is shown in Fig. 5. The committee would like to recommend the drawings Figs. 3, 4, 5, 6 and 6a as standard practice for heavy engines. 
The two main objects to be attained are: to firmly 
and immovably connect together the cylinders, frames 
and smokebox; and, secondly, to make air leaks in 
the smokebox an impossibility. By referring to Fig. 7, which is a fair example of modern practice of securing 
cylinders to smokeboxes, it will be seen that a ze-inch liner is well riveted to the inside of the smokebox, through 
which, as weil as the smokebox sheet, all the cylinder sad- 
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dle bolts pass except those in front, which go through the 
extension front ring. The use of this ¥ liner, especially if 
it is continued some distance up the sides of the smokebox, 
beyond the cylinder saddle, adds very greatly to the stiffness 
of thesmokebox, and it is therefore to be recommended, 
but even the use of this liner does not suffice to prevent the 
smokebox from denting in, or flattening, as the engine gets 
older, which is shown by working at the riveted joint at A, 
Fig. 7, and by the fact that the liner rivets come loose in the 
holes, and that the liner when taken up shows unmistakably 
that 1t has worked on the smokebox sheet, By reference to Fig. 

DoQe0eD 

7, it will be seen that the front of the cylinder is very much 
better supported than the back. The front of the saddle be- 
ing bolted directly to the stiff extension front ring, while 
the back portion is only supported by the smokebox sheet 
and liner. Experience has shown that in an arrangement 
similar to Fig. 7 the front bolts will stay tight while the 
back bolts will commence working after the engine has been 
some time in heavy service. A much better and very good 
arrangement is shown in Fig. 8, recommended by the 
Cooke Locomotive Works. Here both the front and back of 
the cylinder are supported by rings of ample stiffness, which, 
being riveted entirely around the smokebox, cannot give 
appreciably. In addition to these rings, 1 inch by 7 inch 
bars are fitted down closely between these two rings and 
riveted fast to the smokebox, as shown. Through this the 
side bolts of the saddle are driven, shown also in Fig. 6, so 
that all cylinder saddle bolts ave about of one length. Thev 
all have equal bearing surfaces, and the small box is well 
clamped down to the flanges of the cylinder saddle, the 
saddle being well supported front and back. Another excel- 
lent arrangement is that shown on Fig. 8a, submitted by 
the C. B. & Q., and used also, we believe, by the P. R. RK. 
This arrangement is somewhat more expensive, but excel- 
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lent in design, attaining the same objects which are accom~ 
lished in Fig, 8, In both these arrangements the smoke- 
xes can and should be fitted to the cylinders separately, 

and when so fitted they should be lined upin place and the 
rivets connecting them with the boiler driven afterward. 
In case renewals are necessary, these rivets can be 
cut out, the cylinders and smokebox removed from 
the boiler and frame; or in case the cylinders and 
smokebox are all right, and the boiler has to have a 
new firebox, then the boiler can be withdrawn and taken to 
the boiler shop without disturbing the original setting up 
or the joints of the cylinders, frame and smokebox. 

In Figs. 9,10 and ll are shown three typical methods of 
arranging the chipping strips on the saddles. Fig. 9 only 
rovides for a bearing around and between the bolt holes. 
igs. 10 and 11 provide fora bearing over almost the entire 

surface of the saddle, but your committee thinks that it is 
ages improbable that the chipping will be so done that 
the somebox will bear at all on these inside chipping strips. 
This might be the case if the cylinder saddles were planed, 
asitis the practice on the C., R. I. & P., instead of peo 
chipped, but even supposing that the smokebox does touc 
all over these chipping strips when newly fitted, any one 
who has watched the way the heat warps and buckles these 
sheets where they are not firmly held down by bolts closely 
spaced, will admit that the utility of these inside chipping 
strips is very conjectural. Itisa good principle to bear in 
mind that every job that has to be done by the workman by 
hand will be better done if it is easy to do, and the more dif- 
ficult the job the less likely it is to be done well. Let us 
suppose these chipping. strips on Figs. 10 and 11 are being 
chipped: the men doing it will be constantly changing posi- 
tion; there is very little straight-away work about it. Your 
committee believe that an arrangement about as shown on 
Fig. 12, which will be very much less expensive to make in 
the pattern, and will give nothing but straight-away work 
for the OE Wg a or, if the saddle could be planed to the right 
sweep, will allow of the largest amount of work being done 
with the fewest amount of adjustments of the planer tool 
while giving ample support to smokebox sheets, is prefer- 
able to any arrangement such as is shown in Figs. 9, 10 and 
ll. If tbe bar is used as shown in Figs. 6 and 8, the smoke- 
box sheet and liner could be cut away tocorrespond witk the 
inside edges of the chipping faces, or both the liner and the 
smokebox could be cut very readily to fit up against the flat 
faces of the projection, into which the steam pipe and ex- 
haust pipe holes are cored. The spaces under the 
smokebox could be _ profitably filled with  fire- 
clay, and the surface of the above mentioned pro- 
jection can be planed off in the planing machine at the 
original setting of the cylinders. Some firms of locomotive 
builders, if not. watched, will turn out engines with the 
smokeboxes and extension fronts made out of one sheet. 
This is done for cheapness in first cost; but to men who are 
familiar with roundhouse work, and with the appearance 
of engines after collisions, it is not necessary to explain why 
this practice should be eondemned. 

FASTENING CYLINDER SADDLES TOGETHER AT THE CENTER, 

The same size (1/4 inch) bolts should be used for bolting 
the two cylinders together, and the spacing shown in Fig. 
5 gives good proportions and great strength for a heavy 
engine. It is absolutely necessary to have a complete row 
of bolts running the entire depth of the cylinder saddle on 
both the front and the back. The tendency to separate is 
greatest at the center line of the cylinders, which is gener- 
ally a little below the lowest of these bolts. When the 
engine is working hard, the cylinders have a tendency to 
separate as well as to slide relatively to one another on 
the center joint. It is therefore very desirable to have 
additional bolts securing the cylinders together as near 
the level of the center lines of the cylinders as possi- 
ble, as shown in Fig. 15, or below the center lines, as shown 
in Fig. 17. In Fig. 15 is also shown an excellent arrangement 
of introducing one or more keys in the central joint, which 
will relieve the bolts of a great portion of the shearing 
strain. This arrangement can be used on engines with four 
wheel trucks. On mogul or consolidation engines an ar- ° 
rangement similar to Fig. 17 can be used to good advantage. 
Fig. 17 shows how the equalizer leading to the front truck 
can be very well provided for in the cylinder saddle. In 
Fig. 16is shown another method of keying the two cylin- 
ders together, which is found to give good results, but is not 
as good as the arrangement shown in Fig. 15. the keys in 
Fig. 15 being more directly in the line of the strain. It is 
not an uncommon thing to find openings between the two 
cylinders, as shown in Fig. 14, which were left for the pur- 
pose of saving work on the planing machine. This deprives 
the vertical joints of part of their grip or holding power, for 
the reason that the surfaces in contact are reduced, and the 
bolts passing through these openings are in bending strain 
instead of in shear, in addition to which thecold wind in win- 
ter can penetrate through these openings and strike directly 
on the hot, walls of the steam passages. This joint should be 
planed off to a true surface forthe entire depth of the saddle, 
as shown on Fig. 13; then also the bolts are in shear. In 
Fig. 17, bolt holes are shown intended for bolts to secure the 
two saddles together at the top at “xx.” In Fig. 18 the de- 
signers have provided for 12 similar bolts to secure the 
cylinder saddles together in the center. An examination of 
Fig. 18 will show that it will be very difficult indeed to fit 
these bolts, especially the upper ones, as there is no room up 
in the saddles after they are placed together, for a man to 
use the reamer or hammer or wrench, unless it be a ratchet 
wrench with a screw feed. If such bolts are to be made 
driving fit (and they would be of little use unless they were 
so fitted), they will have to be forced in and out of the holes 
by means of small steel wedges and small specially designed 
screw jacks. The difficulty of putting these bolts in well 
will undoubtedly defeat the object which the designer had 
in view, for the reason that the workmen certainly will not 
take the trouble to make a good job of the fitting, especially 
if the work is being done by piece. Ample strength can be 
obtained by bolting the saddles together with sufticient bolts 
of the proper size, front and back, as shown on Fig. 5 and by 
bottom bolts and keys as shown on Figs. 15 and 17. 

Mr. Reuben Wells, of the Rogers Locomotive Works, has 
called attention to a point in the design of cylinder saddles 
which is of importance. By reference to Fig. 18 it will be 
seen that there is no clearance in thecenter between the 
faces of the saddles where they bolt together; therefore the 
vertical walls of the steam passages, SS, abutt against one 
another at the joint. This can be clearly seen in Fig. 37. 
Now the expansion of these walls due to the heat of the 
steam is bound to be greater than that of the outer vertical 
front and back walls of the saddle. There will therefore be 
a tendency to “rock” on the center of the joint, especially in 
cold weather, when the differences in temperature will be 
more noticeable. Hither the bolts will break in the vertical 
flanges, or the flange will be torn off, or the saddles will 
crack open at the II Fig. 37. All of these results have 
occurred, and have been traced to the unequal expansion 
above referred to. The remedy is shown on Fig. 13, where 
there is a space left between the saddles at the center, they 
bearing together only at the outside flanges and along the 
top and bottom. 

FASTENING OF SINGLE BAR FRAMES TO CYLINDERS. 
The upper surface of the single bar running from the front 

pedestal to the cylinder in a single bar frame is either level 
with or slightly above the center line of the cylinder. The 
lower portions of Fig. 13 and Fig. 15 show Sthe prevailing 
methods of securing the single bar frames to the cylinders, 
Horizontal bolts should be used through the frame and cyl- 
inder flange, the holes being carefully reamed and bolts 
well fitted. These bolts should not be depended on, how- 
ever, to take up the thrust. This should. be taken up as 

shown in Fig. 13, by heavy lugs forged on the frame bar. 
In this connection, the committee ‘wishes to call attention to 
the differences as between Fig. 13 and Fig. 14. As be- 
tween Fig. 27 and Fig 28 and Fig 29, as well as between Fig. 
30 and 31. With the former of each of which itis practicable 
to face off the cylinders where they bear against the frame 
lugs at the time they are being bored out, provided this face 
is made to come in line with the back cylinder face. Then if 
the distance between the face of the front pedestal leg, and 
the face of the lug bearing against the cylinder are always 
maintained exactly to a gage, the frames can be placed to 
the cylinders, the keys on the front ends drawn up, cylinder 
bolts reamed and driven, with the assurance that the frames 
and cylinders are absolutely true and square, that the dis- 
tance between the axle and the cylinder centers are correct, 
and that the axle will be square with the center lines of the 
cylinders without the necessity of any trying, of drawing a 
little bit ahead, a little bit back, or of squaring up to lines. 
this also renders the replacing of broken frames and broken 

cylinders a comparatively inexpensive matter. In Fig. 16 is 
shown a method of securing the single bar frames to the 
cylinder, which is cheap and comparatively strong. In this 
arrangement the frame is inclosed in a groove, planed out 
of the lower surface of the cylinder saddle. One-inch bolts 
pass through frame and cylinder at the front and back of 
the saddle, and a wrought iron tie cap, held to the cylinder 
saddle by %-inch studs, holds the frame well up to the cyl- 
inder. The taking out of such a frame is very easily accomp- 
lished when repairs are necessary, but on the drawing sub- 
mitted no lugs are shown on the frame, and the fore and aft 
pull is entirely taken by two 1-inch though bolts. This 
arrangement has the disadvantage of wakening the 
inder saddle at a point where it is very apt to break any- 
how, in addition to which in case of collision, the cylinder is 
very apt to suffer if the frame is bent sideways, whereas, if 
arranged as injFig. 13 the bolts will break way and allow the 
frame to bend off from the cylinder flange without breaking 
the saddle. Vertical bolts through the frame leading up 
into the cylinders where the nuts have to be tightened up 
inside the saddles are objectionable, for the reason that the 
tightening up hasto be done witha very short wrench, 
or a crooked wrench, and it will certainly not be 
well done in the average shop practice, in addition to which 
these nuts cannot be conveniently inspected. A vertical 
bolt, front and back of cylinder saddle, is all that is neces- 
sary to bold the frame up to its place in addition to the 
horizontal bolts as shown at the lower parts of Fig. 13. 

FASTENING OF THE DOUBLE BAR FRAME FO THE CYLINDER, 

The same remarks about keying the frames on the front 
only, and preserving a standard distance between the face 
of the frame, where it bars against the cylinders and the 
face of the front’pedestal leg, see Figs. 32 and 33, are appli- 
cable in the case of the double bar frame. As far as the 
bolting of the frames to the cylinder is concerned, reference 
to Figs, 13 and 14 will show what may be considered as 
and bad practice. Fig.13 provides for ample fastenim® for 
both bars to the cylinder, There is no interferengé to\\the, { 
free run of the exhaust and steam passages, the ensions 
of which can be made ample, the cores for whigh are very 
simple, and the strength of the saddle at its w@akest point 
is increased on account of the ribs and upper flange. In ¢ase - 
of repairs the bolts can all be easily removed an@\the frames 
and cylinders easily separated. In Fig. 14, lo through 
bolts are used, which experience has shown are apéto break 
off, and when broken requires a surgical operatiOn.te re; 
move the pieces. The coring of the cylinder is diffic ~the 
steam and exhaust passage ways are crooked and obstruc 
and there is not a single thing to recommend it when com- 
pared with Fig. 13. In Fig. 15 the upper bar of the frame 
is carried ina groove or trough, which groove or trough 
weakens the cylinder at its weakest part, and obstructs 
both the steam and exhaust passageways very seriously. 
In addition to which, in collisions, the cylinders will suffer 
by being broken, as explained in the case of Fig. 16. 

It is not an easy matter, in handling large masses of iron, 
such as a 20-inch cylinder for a consolidation engine, and 41¢ 
inch by 4 inch frames, to make an absolutely perfect fit of a 
frame on both sides of a groove or trough, as shown in Figs. 
15 and 16. In examining a number of engines having their 
frames and cylinders so fitted together, it was found that 
the frames generally do not fit,and that it is possible to 
insert a knife blade or slip of tin between the frame and 
the cylinder casting on one side or the other, showing that 
the oie’ of the designer has been defeated owing to the 
difficulty of obtaining perfect workmanship with such large 
masses of iron. 

Master Car Builders’ Association Notices. 

The following circulars have been issued by committees 

of the M. C. B. Association, and it is specially requested that 

replies be forwarded to the respective chairmen not later 

than Feb. 15: 
Freight Car Trucks. 

1. Do you consider it advisable to adopt standard size and 
shape of arch bars and channel transoms for diamond trucks 
for cars of 60,000-pound capacity ? 

2. If so, what would you recommend for length of wheel 
base ? 

3. What dimensions would you recommend for arch bars ? 
4. What do you recommend for the rise or set of top arch 

bars? 
5. What do you recommend for the depth or set of bot- 

tom arch bars? 
6. What size of column bolts would you reeommend, and 

how many to each side of truck ? . 
7. What size of journal box bolts would you recommend ? 
8. Give dimensions of channel transoms which you recom- 

mend, 
9. Is there, in your opinion, any advantage in the use of 

swing bolster over the rigid truck as to flange wear, road- 
way or load carried in cars? 
10. Would you prefer to adopt swing bolster truck for 

freight cars, provided it did not increase cost of construc- 
tion and maintenance over that of a rigid truck ? 

11. What style of truck do you consider the most practical 
and economical to maintain ? 

12. Do you prefer brakes attached to trucks or car body? 
13. If to trucks, is it advisable to hang brakes below truck 

springs? 
14. How many cars have you with trucks constructed ex- 

clusively of iron and steel? If any, what make? 
15. What has been your experience with such truck ? 
16. How many cars have you with new design of trucks? 

If any, what make ? 
17. How many cars have you with metal truck bolsters ? 
18. What has been your experience with metal truck bol- 

sters? 
19. What has been your experience with later designs of 

wood trucks for 60,000-pound capacity cars? 

The Committee requests members to send drawings of 
later design of trucks whenever possible, as well as to give 
their recommendations for standard arch bars and channel 
transoms for 60,000-pound capacity cars as above form. If 
any member knows of any improvement for freight-car 
trucks, the Committee would be greatly obliged if he will 
call attention to same in his reply and send plan ora sketch 

-of same, if possible. 

Address replies to J. J. Hennessry, M. C. B.C. M. & St. 

P. Ry., West Milwaukee, Wis. 

J.J. HENNESSEY, SAMUEL IRVIN, JOHN H,. DAvis, Wm, 

Voss, F, H. SrarK, Committee, 

Lubrication of Cars and Prevention of Hot Boxes. 

The Committee, in order to enable it to make a full and 
complete report on the subject assigned it, which will be of 
value to all members of the Association, requests that you 

will, as promptly as possible, give full and complete an- 

swers to the questions given below: 

1. What kind of lubricants do you use, oil or grease? 
2. From your experience which do you prefer, and why? 
3. What quality of oil or grease do you use, and what is 

its cost? 
4. What is the cost of oil or grease per thousand miles run 

for (a) passenger equipment? (6) freight equipment? 
5. Do you use any special) lubricants or cooling,compounds? 
6. If so, what are they, and how are they applied? 
7. What results have you obtained by the use of such com- 

pounds ? 
8. Do you keep a careful record of all cases of hot boxes 

on passenger and freight equipment ? 
9. Ifso, to what extent are you having hot boxes per 

thousand miles run on (a) passenger equipment? (6) freight 
equipment ? 

10. If you keep a record of hot boxes, please attach copy 
of form on which you have reports made? 

11. Do you use cotton or woolen waste for packing, and 
which has given the best results? 

12. If you use any other material for packing, please state 
what itis andits advantages over cotton or woolen waste, 
if it has any. ' 

13. With the grade of o1l and waste vou are using, how 
many pints of oil do you find it takes to fully saturate a 
pound of waste ? 

14. What is your method of preparation of packing for use 
in journal boxes; include in your answer how long you allow 
waste to soak in oil before using ? 

15. At what intervals should packing be renewed in (a) 
passenger equipment ? (b) freight equipment ? 

16. Have you any rules in force at inspection points, at 
shops, or for train crews, regulating the care and attention 
to oiling, inspecting and repacking of journal boxes? If so, 
please attach copy or a statement of your general practice. 

17. Do you use any special design of oil box, which has 
features specially designed to overcome tendency to hot 
boxes? If so, please furnish sketch or blueprint, or full de- 
scription of the special features ? 

18. Do you use any special design of dust guard? If so, 
please furnish sketch or blueprint, or give full description ? 

19. Do you find any clearly evident advantages from such 
special dust guard? If so, what are they? 

20. Please state what, in your opinion, is the best material 
for a dust guard ? ; 

21. Have you found from experience any advantages in 
either steel or iron axles, as compared one with the other, in 

=the avoiding of hot boxes? If so, which is better, and what 
special feature seems to cause the better results? 
/22) Whatrales or specifications do you find it necessary 

to make in/erder to insure journals to be finished sufficiently 
well to avoid heating in service? Please includein answer, 
to what extent any black seam marks, open seams or dirt 
streaks may exist without making journal liable to run hot; 

~also please attach ¢opy of your specifications for axles ? 
23. What, from/you experience, have you found to be the 

best material for journal! bearings? 
24, Will you please personally examine your patterns for 

‘your M,C. Bestandard journal bearings and wedges, for 3%<- 
~inch-x.7<anch and 41/-inch x 8-inch journals. Compare them 
carefully with the newstandard drawings accompanying the 
1893 Master Car Builders’ Association report, and advise if 
they conform strictly to all points in the standard? If dif- 
fering, please state in what particulars and the reason for 
the difference? Please send blueprints of your M.C. B, 
wedges and journal bearings for 3%{-inch x 7-inch and 4%- 
inch x 8-inch journals, from which your present patterns 
are made? 

25. What mixture and percentage of different metals do 
you use in (a) passenger journal bearings? (6) Freight 
journal] bearings? If any scrap material is used please state 
the amount allowed? 

26. Do you use self-fitting (solid lead-lined) or filled shell 
journal bearings? 

27. What is your experience as tu the comparative freedom 
from heating with the above two styles of journal bearings? 

28. What is your experience as to the comparative number 
of cut journa)s with the two styles of journal bearings? 

29. Do you require solid journal bearings to be bored or 
ground before lining? If so, which, and on how much larger 
radius than the radius of the axle? 

30. What metal] or mixture do you use for lining solid bear- 
ings? 

31. How thick do you use the lining, and what should the 
limits in thickness be? 

32. Do you line the entire face of the journal bearing, or 
only part? If only part, describe how much and reason for 
sucn practice ? 

33. If you use filled shell bearings, what metal do you use 
for the shell and what for the filling? Give proportion of 
metals in the filling. 

34. If not a plain shell filled, please indicate by blueprint 
or description any peculiarities of construction, and any ad- 
vantages you experience as shown from the special design ? 

35. Have you had any experience or data as to the com- 
parative freedem from heating with M. C. B. journal bear- 
ings and wedges with curved backs, as compared with 
straight backs ? 

36. Do you use any method of testing journal bearings and 
wedges by gages or’otherwise, to insure that they are the 
proper standard shape and size, and that they will fit pro- 
perly? Ifso, please send blueprint or full description of 
gages and prescribed test. 

37. Do you find that journal bearings commence heating 
first at the front or at the back end? Please give your opin- 
ion as to the cause of such result. 

38. Do you find the same experience with both passenger 
and freight cars? 

39. Do you find that hot boxes are sometimes caused in 
passenger equipment by a twist of the equalizer, causing the 
feet of the equalizer to rest unevenly on the top of the oil 
boxes? Ifso, what is your rule in building or overhauling 
trucks to overcome such tendency ? 

40. Do you have any special rule with regard to the posi- 
tion of the thin bottom end of equalizersprings on passenger 
equipment, as to the position the end of the spring shall 
have as regards the equalizer, in order to avoid the tendency 
to tip the equalizer by the spring bearing harder on one side 
than the other? If so, what is your practice to avoid this? 

41. What influence does the use of the power brake have 
in causing hot boxes ? : 

42. If you have had personal experience in connection with 
the above, please state results of that experience and your 
deductions from it. 

43. Have you had any experience as tothe comparative 
effects of the use of brakebeams on each side of each pair 
of wheels? If so, please state experience. 

44, If you have had no definite experience, please state 
your opinion. 

45. Whatis your shop practice as to the extent of over- 
hauling given to passenger equipment trucks with view to 
preventing hot boxes? 

Please send all replies to A. M. Waitt, Gen. M. C, B.,L.S. 

& M.S. R’y., Cleveland, O., before Feb, 15, 1894. 

A. M. Warrr, W. H. Tuomas, I. E. Woop, F. A. STINARD, 

W. K. Carr, Committee. 

CLEVELAND, O., Jan. 10, 1894, 
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EDITORIAL ANNOUNCEMENTS. 

A dvertisements.—Nothing will be inserted in this journal for 

pay, EXCEPT IN THE ADVERTISING COLUMNS. The editorial 

department will contain our own views and opinions ; and the 

rest of the reading matter, aside from advertisements, will be 

such as we consider of interest to our readers. 

Contributions.—Articles relating to railway rolling stock 
construction nd management, and kindred topics, by those 

who are practically acquainted with these subjects, are espe- 

cially desired. Also early notices of changes in railroad offi- 

cers, organizations and names of companies, 

Special Notice.—As the NATIONAL CAR AND LOCOMOTIVE 

BUILDER is printed and ready for mailing on the last day of 

the month, advertisements, correspondence, etc., intended for 

insertion must be received not later than the 25th day of each 

month, 

To Subscribers.—The NATIONAL CAR AND LOCOMOTIVE 
BUILDER is mailed regularly to every subscriber each month, 

Any subscriber who fails to receive his paper ought at once to 

notify the postmaster at the office of delivery, and in case 

the paper is not then obtained this office should be notified. 

When a subscriber changes his address he ought to notify 

this office at once, so that the paper may be sent to the proper 

destination. 

OUR DIRECTORY. 

The directory of railroads and railroad officers that is 

published in each issue of the NATIONAL.CAR AND Loco- 

MOTIVE BUILDER has just been officially corrected up to 

date. We have recently sent circulars requesting the 

necessary corrections to 588 roads, and now have returns 

from all but 29 small roads, Our directory as now pub- 

lished is the most correct list of railroad officers in print. 

HAND VERSUS MACHINE SET TYPE. 

About a year ago we made some changes in our methods 

of setting the type for and printing the NATIONAL CAR 

AND LOCOMOTIVE BUILDER that at the time were believed 
to be improvements. For 23 years the type for the pages 

of this paper had been set by hand, but the twenty-fourth 

year (1893) the type was set by type-setting machines, the 

object being to avail of the latest improvement in the art of 

printing. Our only regret is that we were allured from the 

even tenor of our way, and that we have consequently in- 

flicted on our readers several issues of the NATIONAL CAR 

AND LOCOMOTIVE BUILDER the interesting contents of which 

were marred by presentation in very bad print. Our last 

issue was an aggravating example in point and capped the 

climax. We have now returned to hand-set type and 

shall not depart from its use again until a medium of typo- 
graphical superiority is perfected. 

INDUSTRIAL IMPROVEMENT, 

There is a generally improving tone noticeable in business 

and industrial circles, and the indications are numerous 

that the ordeal of depression we have been subjected to dur- 

ing the past eight months is shortly to end. The numer- 

ous items appearing in this issue reporting recent orders 

received by the contract shops for new cars and locomo- 

tives show the growing improvement in the car and loco- 

motive building industries. 

Two large railroads, the Atchison, Topeka & Santa Fe 

and the Cheasapeke & Ohio; are large pruspective buyers of 

new rolling equipment in the near future, and the general 

deterioration of such equipment on all the roads that 

have been sparing in repairs during the dull times is sure 

to cause great activity in repair shops all over the country. 

The stock of necessary supplies has been allowed to run as 

low as practicable on nearly all roads, and replenishments 

must soon commence and cause activity in the wide range 
of industries that contributes to the production of such 

supplies. 

What is said of the prospects of increasing activity in 

these branches doubtless applies to all other departments 

of railroads and to all other industries. There has been a 

general husbanding of resources, reduction of expenses, 

putting off of needed repairs and renewals, exhaustion of 

supplies and goods on hand ; in fact, a general using up 

and wearing out process everywhere. This must soon 

stop, and the work of repair, renewal and recuperation 

must soon begin. The favorable reports we are receiving 

from all parts of the country, of closed shops reopening 

and re-employing thousands of workmen, of suspended 
industries of every character resuming, and of increasing 

demand for various kinds of equipment, lead us to believe 
that the end of the era of depression is near at hand. 

——— 

THE ABOLITION OF OAR PLATFORMS, 

In our last issue we published an article on ‘‘ Passenger 
Car Construction,” written by Mr. Ernest Merrick, 

Mechanical Engineer of the Canda Car Company, in which 

a radical change in the end construction of passenger cars 

was recommended, including the abolition of end platforms. 

In this issue we give liberal space to the illustration and 

description in detail of his proposed plan of construction, 

which, while perhaps open to criticism insome particulars, 

will yet certainly commend itself to car builders as a much 

stronger end construction than the ordinary; and there can 

be little doubt that in case of collision, either head or rear, 

this style of construction would offer much greater resist- 

ance to telescoping. This would either prevent telescop- 

ing, or, in its event, greatly mitigate its severity, because 

a much larger portion of the moving energy of the enter- 

ing car would be spent in breaking through the strongly 

built breastwork of composite steel and wood forming the 
end of the car. The abolition of platforms would also 

largely decrease the chances of telescoping and mitigate 
its severity, as the space between the end of a car platform 

and the superstructure certainly gives just so much of a 

clear run tothe adjacent car in case of one platform 

mounting or breaking down another in collision. The im- 

mense impetus gained by such a start is doubtless respon- 

sible for much of the destruction resulting in accidents of 

this kind. 
The abolition of platforms is a problem that many car 

builders have devoted considerable attention to, but so far 

without any practical results. Others are contemplating 

the extension of the longitudinal sills to the platform end 

timber, and thus make the platform an integral part of the 

floor framing. Still others believe in maintaining the plat- 

form as an attachment so that when damaged in accidents 

it can be cheaply repaired or replaced. Of these three 
propositions there seems to be at present but small chance 

for a middle ground on which to compromise. The ex- 
tension of the longitudinal sills so as to make the platform 

an integral part of the underframing might, in case of dam- 

age, necessitate the renewal of the entire underframing of 

the car, and this is the principle objection (in regard to 

maintenance) that is advanced against dispensing with the 

end platforms. 

Whether it is decided to abolish platforms or not on 

passenger cars there seems to be no good reason why 
they should not be abolished on mail, express and 
baggage cars. Their principal use on these cars now on 

some roads is as a base of operations for highwaymen. 

The plan of construction proposed by Mr. Merrick, or some 
modification of it, seems excellently adapted for the ends 

of mail cars. These are generally run next the locomo- 

tive, the tender of which, being stronger built and 

narrower than the car, often telescopes it in collisions. The 

abolition of the platform and the adoption of this strong 

end framing might prevent this. 

Mr. J. N. Barr expressed the opinion at a recent meet- 

ing of the Western Railway Club, that the prevailing ex- 

cessive weight of passenger cars is a great element of 

danger in collisions, as, in case of telescoping, the heavier 

the entering car the further it will go. Mr. Merrick brings 

out the point that excessive length is dangerous, as the 

behavior of such cars in collision tends strongly to tele- 
scoping. Both of these objections are absent from the 

plan of construction he proposes. 

A good many changes in car construction are approaching 

and we believe that among these the requirements of the 

ends of all passenger cars to avoid or resist telescoping 

will receive more attention than has been given heretofore. 

SOME THOUGHTS ON RAILROAD TRAVELING, 

About the first thought that suggests itself to a person 

about to take a railroad journey is, in these days of fre- 

quent accidents: Where is the safest place on the train? 
Extremes are generally objectionable, and so, as a place of 

safety, are either the extreme rear or forward parts of a 

passenger train. In case of a head collision, the engine 

and forward cars have to furnish the means for absorbing 

the moving energy of the train, and this energy is usually 

so great that one or more cars are wrecked before its force 

is spent. In the case of a rear collision, the rear cars must 

furnish the means of absorbing a large portion of the mov- 
ing energy of the striking train. 

Perhaps fully half of this force is spent in wrecking the 

striking train, and a considerable portion of the force of 

the blow is spent in knocking the standing train forward. 
The balance of this force is spent in compressing the 

springs of the draft appliances on both trains and in wreck- 

ing the rear part of the train that is struck. Therefore it 

is plain that in case of head or rear collisions, the front or 

rear parts of the train, as the case may be, are dangerous 

places ; and the front more so than the rear for the reasons 
stated, and for the further reason that the forward cars of 

a passenger train are usually lighter and less strongly built 

than the heavy parlor or sleeping cars that usually make 

up the rear of the train. The blow of a head collision will 

do more damage to the forward cars of a train than a 

colliding blow of equal force will to the rear cars of the 

train as ordinarily arranged. 

For these reasons, the very best form of insurance for 

travelers isa parlor or sleeping car ticket; although the 
rear car of the train, even if of the strongest construction, 

may be destroyed in a rear collision. 

The belief is becoming quite common that the safety of 

passengers is not jeopardized very much by the higher 

train speeds that are now attained. There are good reasons 

for the belief. It is probable that the fastest train on 

a railroad is the safest to ride on. Of course, the higher 

the speed at which a train runs the greater is its potenti- 

ality of self-destruction, but as such can result only from 

accident, safety is really enhanced by the higher speed 

because accident is more zealously guarded against on the 

fast than the slow train, and the probability of its occur- 

rence therefore is largely decreased. The cars of the fast 
trains on our railroads, and the engines that haul them are, 

perhaps, more carefully inspected and are certainly more 

carefully maintained in the safest and most perfect running 

order than are the cars and engines of slower and what are 

considered less important trains. The most competent and 

reliable employés are generally selected to operate the fast 

trains, and perhaps the chief element of the safety of these 

trains lies, in the fact, that not only the men who operate 
them, but all the employés connected with the train service 

on the division of the road on which the fast train is run- 

ning are on the qui vive respecting its safe and successful 

passage. Interference with it in any way is sure to get the 
employé at fault into trouble, and the knowledge of this 

inspires all who have to do with the movement of trains 

with unusual alertness in regard to the specially fast train. 

Each of these influences is a safeguard against accident, 

and their combined effect is to make the very fast trains 

very safe trains to travel on. 

When the time arrives for one’s berth to be made up the 

question is usually asked if he prefers to sleep with his head 

or feet toward the engine—the direction the train is run. 

ning. Porters find a wide diversity of opinion among 

travelers on this question, but during the last few years the 

greater number have come to direct that their berths be 

made up for them to sleep with the head toward the engine. 

Others, and among them some of the most experienced 

travelers, prefer to sleep with their feet toward the engine. 

Each have apparently nearly equally good reasons for the 

opposite choice. 

Those who ride with the feet toward the engine do so 

because it seems to them the most natural way, and the 

safest way, If they glance out the window they face the 
direction in which they are traveling, and they reason that 

in case of a very sudden stop, caused by collision or derail- 

ment, the feet and legs will take the shock; whereas, those 

who ride with the head toward the engine must feel that 

they are riding backward, especially if they look out the 

window, and in case of sucha sudden stop as above re- 

ferred to the head and neck instead of the feet and legs 

must take the shock, which might and perhaps sometimes 

does result in serious or fatal injury. 
The chief reason usually given by those who ride head- 

foremost is, simply that they sleep better that way. They 

advance numerous theories to account for this, some be- 
lieving that inertia operates to cause the blood to flow 

more toward the feet and thus relieve the brain and permit 

sleep. Others consider the headforemost motion the most 
natural. Birds fly and fishes swim that way, and with 

rare exceptions all animal life instinctively moves in that 
direction. The theory of evolution teaches that our an- 

cestors traveled on all fours, and therefore necessarily 
headforemost. Perhaps the functions of our organism are 
still responsive to the ancient habit and rebel against a re- 

versal of it. Swimmers find that it is more pleasant to 

dive than to jump into water, and those who ride in fast 
moving elevators in tall buildings know that a rapid ascent 

is not as disagreeable as a rapid descent. 

Another reason given for riding headforemost while 

asleep is that there is thus less exposure to drafts and less 
danger of contracting colds. The headboard of the berth 
wards off drafts from the head of the sleeper in this posi- 
tion, and if either of the windows be raised for ventilation 

the incoming air (with whatever dust or cinders it may be 
laden) will blow toward the feet, which are generally pro- 
tected with covering. In the opposite position the sleeper 

is exposed to such drafts blowing upon the more vulner- 

able and perhaps unprotected upper portions of the body. 

Of the reasons named for riding with the head toward 

the engine it is probable that the latter is the only one 
-worth serious consideration, and of the reasons given for 
riding with the feet toward the engine that of having the 

feet and legs take the shock of a possible very sudden stop, 

is the only one of importance. Aside from these the choice 
of the traveler for either position is perhaps largely the 
result of fancy or the example of others. For safety in 
possible accident it is best to have the feet toward the en- 

gine, and for safety from the possible effects of drafts it is 
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best to have the head toward the engine, Accidents slay 

their hundreds, but colds and complications slay their 

thousands. Therefore, for those who are susceptible to 

colds, and perhaps for all during inclement weather, the 

reasons preponderate in favor of sleeping with the head 

toward the engine, 

THE LACKAWANNA WRECK. 

The disastrous rear-end collision of passenger trains that 

occurred on the Delaware, Lackawanna & Western on 

Jan, 15 killed nine passengers outright and seriously in- 

jured 41 others, of whom three have since died. The wreck 
was the result of running trains ina fog on the short time 

interval of four minutes, the absence of any block system, 

and utter dependence on the judgment and alertness of 

employés. In this instance three passenger trains were 
closely following each other in a dense fog. The leading 

train slowed up for a drawbridge over the Hackensack 

River, and its engineer in feeling his way through the fog 

in approaching the bridge lost a couple of minutes’ time. 

The second train, running at a high rate of speed, appar- 

ently quite regardless of the river, the drawbridge or the 

preceding train, overtook and telescoped the rear car of the 

first train, shoved this car part ways through the car 

ahead, which in turn telescoped the car ahead of it. 

Like some other people who lock the barn door after the 

horse is stolen, the Delaware, Lackawanna & Western 

company has now decided to «quip its road with some 
system of block signals. In answer to the criticisms 
heaped upon it for not having previously done sv, the 

officers of the road are quoted as having said that the opera- 
tion of block signals cannot always be depended on ‘‘in 

severe weather,” probably meaning that they become in- 

visible in heavy snows or fogs. This is indeed a lame ex- 

cuse, for there are perfected signal systems that can be seen 

by all but the blind, and, if not seen, heard; and there are 

other systems that, if the signal is neither seen nor heard, 
will effectually shut off the engine and apply the breaks to 

train which itisset against. The art of train signaling has 

reached a high state of excellence, and it cannot be truth- 
fully said that none are reliable. 

AN ECHO OF THE BATTLE CREEK WRECK, 

After the head end collision on the Grand Trunk road at 

Battle Creek, Mich., last October, in which 27 people were 
killed and 36 injured, the conductor and engineer of the 

eastbound train, whose gross carelessness caused the wreck, 

were arrested and charged with manslaughter. The con- 

ductor has been acquitted, and in consequence the charge 
against the engineer has been dismissed. This is a sad mis- 

carriage of justice, for if ever there was carelessness that 
was criminal in its atrocious disregard of the safety of 

others it was the carelessness that caused this wreck and 

holocaust at Battle Creek, and of which these men are 

equally guilty. 

They received orders at Battle Creek to meet a west- 

bound passenger train within the yard Jimits. The con- 

ductor delivered the orders to the engineer and neglected 

to ascertain that they were properly understood as he was 

in duty bound to do, but, instead, he hurried up the engi- 
neer who in compliance mounted his engine and pulled 

out without looking at the orders, and smashed into the 

train he was to wait for. 

We know nothing and care less about the technicalities 

by which these men have been able to escape the legal con- 
sequences of their miserable blunder, but we know that 
the fact of their acquittal will have anything but a salu- 
tary effect on careless railroad men. These should te im- 

pressed with not only their moral responsibility in the 

careful performance of their duties, but also with their 
legal responsibility and the legal consequences of careless- 

ness that jeopardizes the safety or destroys the lives of 

others. 
While these acquittals establish a prominent and unfortu- 

nate precedent that may encourage others to dismiss all 

fear of legal punishment for criminal carelessness, yet 
there can be ne escape from the moral consequences and 

conscientious punishment of such atrocious carelessness as 

these men are guilty of. Those who must bear the knowl- 

edge that they have carelessly and needlessly caused death 
in its most terrible form to many and indescribable suffer- 

ing to others they have maimed, cannot be said to escape 
punishment. 

Improvement in Southern Industrial Conditions, 

In a review of the industrial situation for the week end- 

ing Jan, 15, the Tradesman, of Chattanooga, reports that 

in the organization of new industries the Southern States 

have maintained the average during the week, with an in- 

erease in the number of enlargements of manufactories. 

Inquiries for new machinery continued to be unusually 
large. 

Thirty-two new industries were established or incor- 

porated during the week, together with 12 enlargements 
of manufactories and 12 important new buildings. Among 
the new industries named are the Fordyce Nut Lock Com 

pany, of Fordyce, Ark., capital $100,000, by John D Dunn 

and others; the Brown Automatic Car Coupler Company. 

of Alexandria, Va., capital $100,000, by P. C. Brown and 

associates; electrical works, capital $20,000, at Jackson, 

Miss., by W. Watson and associates; new car works at 

Augusta, Ga., and car coupler works at Tar River, N, C. 

Viteralure, 

McClure’s Magazine for January is a notable New 

Year’s number, and cootains many articles of interest and 

portraits of well known men, among which are those of 

John Tyndall, Huxley, Max Miller, the Duke of Argyll 

and Samuel Smiles, There is a contribution from Professor 

Tyndall which is probably one of the last articles he wrote, 

asacablegram announcing it was received by the pub- 

lisher just 24 hours previous to the announcement of Pro- 

fessor Tyndall’s death. There is also an illustrated story 

of a journey made by an old engineer from New York to 

Chicago in 20 hours on the engines of the ‘* Exposition 

Flyer,” which is claimed to be the longest and swiftest 
journey ever made in an engine-cab, 

The January number of Aeronautics contains a paper by 

Professor Langley, of the Smithsonian Institute, on ‘‘ Aerial 

Navigation,” and also other interesting matter relating to 

aerostatics. As previously announced in this column, 

Aeronautics isa monthly paper ($1 per year, 10 cts. single 

copy), published by the American Engineer and Railroad 

Journal, 47 Cedar street, New York. 

The January issue of the Engineering Magazine is a 

souvenir number of the Columbian Exposition. It is su- 

perbly illustrated and contains 144 pages. The leading 
articles onthe Fair are: ‘‘ Its Value to the American Peo- 

ple,” by Andrew Carnegie; ‘‘ Effects of the Centennial Ex” 
hibition,” by Gen, A. T. Goshorn, Director Centennial Ex- 

hibition, 1876; ‘* The Architectural Event of Our Times,” 

by Henry Van Brunt, Architect of the Electricity Build- 

ing; ‘‘ Electricity in 1876 and in 1893,” by Prof. Elihu 
Thomson; ‘‘ The World’s Fair and the Railways,” by Col, 

H. G. Prout; ‘‘An Era of Mechanical Triumph,” by Prof. 

R. H. Thurston; ‘‘ The Mining Industry and the Fair,” by 

R. W. Raymond; ‘‘ International Effects of the Fair.” by 

Edmund Mitchell; ‘‘ Designers and Organizers of the Fair,” 

by E. C. Shankland, Chief Engineer World’s Columbian 

Exposition; ‘‘ Costand Income of the Great Fair,” by An- 

thony F. Seeberger, Treasurer World’s Columbian Ex- 

position. 

The Northwest Railway Club, 

The January meeting of the Northwest Railway Ciub 

was held at the Hotel Ryan, St. Paul, on the evening of 

Jan. 9. 

After routine business, discussion was opened on the 

paper read by Mr. W.C. Dallas at the preceding meeting, 
which was entitled, ‘‘ Some of the Defects in the Construc- 

tion of Cars and Engines, and Their Effect Upon Lubrica- 

tion.” This discussion was taken part in by Messrs. Mc- 

Intosh, Lenhart, Hickey, Ellis and Bryan. The customs 

of different roads in regard to car oiling were given in 

detail, and Mr. Bryan gave an account of how he had 

used manilla rope cut into short pieces and stood on end 

in driving box cellars for the lubrication of driver bear- 

ings that could be kept cool in no other way. Mr. Hickey 
called attention to the fact that a bearing having more 

than 250 lbs, pressure to the square inch was likely to run 

hot under freight cars, as the oil would be forced from the 

bearing by pressure exceeding this amount. 

Following this discussion Mr. Brooks, Master Mechanic 
of the St. Paul & Duluth Railway, read a very interesting 

paper on the subject for the evening, which was ‘‘Steel vs, 
Tron Axles.” His paper went into the theory of the mak - 

ing up of iron and steel to some extent, and showed how 

their different structure would cause different results from 

the same treatment in service. His conclusions were in 

favor of the iron axle, provided a good article of each was 

considered, The paper was afterward partially discussed 

by the members present, but 1t was more in regard to the 

action of steel generally and its life when subjected to in- 

termittent and constant stress. 

Owing to the absence of Mr. Pattee, of the Great North- 

ern Railway, and Mr. Preston, of the Omaha, who had also 

promised papers on the same subject, the subject was con- 

tinued for the next meeting, at which these other papers 
will be read. The subject of steel for piston rods was 

selected for topical discussion at the next meeting. 

The meeting was very well attended, and the proceedings 

were very interesting. The secretary was requested to 

correspond with the other clubs with a view to ascertain 
the cost of printing proceedings in pamphlet form. 

The date for the next regular meeting will be Feb. 13. 

Staybolts, 

A staybolt should have a good thread on it, the hole 

should have a guod thread, and the bolt should fill the 

hole ; it is not necessary that it should screw in with a very 

tight fit, but it should reasonably fill the hole, and the less 
heading over, the less pounding done on the end of that 

staybolt, I think the better, I find that a great many stay- 
bolts put in of good material are rendered brittle by being 
tortured out of shave by the extra pounding they get in 

heading them up to make them tight. I use iron for stay- 

bolts that costs six and a quarter cents in the bar. I don’t 

think any railroad builder of to-day, unless he was tied 
down pretty tight with specifications, would expect to pay 
over two and a half or two and three-quarters for stay- 

bolts That expenditure of money in the first instance is 

saved in the better wear, and avoidance of repairs. We 

all know the expense of tuking out a broken staybolt and 

putting in a new one. Then the hole is enlarged a little, 

and a larger bolt has to be put in. The danger from 

broken staybolts is a material one. I was called 

a few months ago to examine a boiler that had exploded 

and killed three men. The side sheet of the furnace had 

pulled off from the staybolts and gone across the furnace, 

and lay across the sheet on the other side, so there was 

room to make a thorough examination. There were 19 

broken staybolts in one bunch; every one was all closed 

over; there were six or seven others in the immediate 

vicinity almost broken, and nine that had been put in new 

only one week before. My investigation showed that the 

boilermaker—a very competent man, I judge—had tested 

these staybolts and found nine broken, and put in new 

ones, and failed to find the other 19, and the consequence 

was an exploded bviler and three dead men.—Mr. J. N. 

Lauder. before the December mecting of the New England 

Railroad Club. 

Strength of Old Rails, 

Some recent tests of the bending strength of old rails at 

the Watertown Arsenal have developed some interesting 

facts relative to the employment of this material for con- 

structive purposes. When the rail was placed so as to 

bring the head in tension and the base in compression the 

rails broke with a clean fracture, but when turned over 

and the head put in compression and the base in tension 

they bent withcut fracture. 

It appears that a thin layer of metal on the top and cor- 

ners of rails becomes hardened or crystallized in service, 

Rails that had about ,{; inch of metal planed off from the 

head did not break, but bent, whether the head was in ten- 

sion or compression ; but when this ;), inch was taken from 

the top, but not from the corners, the rail broke as before. 

What is known as the Eastern Express between Paris 

and Constantinople nas been materially accelerated. The 

journey is now made in 664 hours, showing a reduction of 

about 7 hours, 

At a banquet following a recent convention of railroad 

men the following apt toast was one of the list: ‘ Our 

mothers—the only faithful tenders, who never misplaced a 

switch.” 

Speaking of the smoke nuisance that has again revived 

in the “Smoky City,” the late James Parton said that 

Pittsburgh at night reminded him of ‘hell with the lid 
taken off.” 

The cars exhibited by the Kreibel Palace Car Company 

at the World’s Fair have been overhauled at the Blooming- 

ton shops of the Chicago & Alton and are now being placed 

in service over that road for tours between Chicago and 

Californian points. 

Out of a total of some : 00 miles of electric street-railways 

now in operation in the various countries of Europe, more 

than one-half is equipped with machinery of American 

manufacture, The over-head trolley system is used on 

about two-thirds of the total mileage. 

A mogul locomotive, while engaged in snowplow service 

on the Canadian Pacific, near Harvey Lake, Jan. 18, jumped 

the track and went tlying out upon the ice, which broke 

under its weight, and went down in 30 feet of water. The 

engineer was saved, but the fireman was drowned. 

One of the longest electric railways in the country is that 

from Oakland to Hayward’s, California, a distance of 15 

miles. The cars on this road make a speed of 85 miles per 

hour, and the distance between the termini has been run 

in 85 minutes. Some of the carsrun an average of over 

200 miles perday. it 

That was a wise orator who, on the occasion of the 

dedication of a new passenger depot on a Western road, 

said : 

Any remarks I may make shall be brief, because I am 
satisfied from experience and observation that many other- 
wise good speeches, like many great railroad enterprises, 
fail for want of terminal facilities. 

At the January meeting of the Western Railway Club, 

held on Jan, 16 the paper read at the previous meet- 

ing by Mr. J. D. MclIlwain, of the Harvey Steel Car 

Works on ‘Steel in Car Construction,” was quite fully 
discussed. Mr. G. W. Rhodes read an interesting and val- 

uable paper upon “Air Brakes,’ which will come up for 

discussion at the next meeting. There was an unusually 

large attendance. 

Railway surgeons would rather deal with the victims of 

a night than a day accident. The injured suffer from 

mental as well as physical shock, and the mental shock is 

greatest where through the sense of sight the injured is 

conscious for a few moments of approaching danger. The 
case of a man who catches his foot in a frog igra good il- 
lustration. He cannot’ tear himself He 

sees a car coming and knows what is to happen. 
The mental shock to that man makes his condition 

much worse than that of a man whose foot is caught 
and crushed so suddenly that he does not have time to 

appreciate the impending danger. It is said that many 

fatalities occur for which this mental shock is responsible 

rather than the physical injury, and that injuries received 

at night are less likely to prove fatal, because the person 
injured bas not been able to comprehend what was com 

ing, as he might have done in the daytime, 

loose. 
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PHevsowal. 

Mr. John MacLeod was on Dec. 30 appointed Receiver of 

the Ohio Valley railway. 

Mr. T. M. McDonough has been appointed Master of 

Machinery of the Abbeville Southern. 

Mr. A. L. Sanger has been appointed Purchasing Agent 

of the Evansville & Terre Haute road. 

Mr. James F. How, Vice-President of the Wabash, has 

resigned and leaves the service of that road Feb. 1. 

Mr. Charles Clark has been appointed Receiver for the 

Oregon Pacific Railway, vice E. W. Hadley, resigned. 

Mr. Henry 8. Chubb has been appointed Receiver of the 

Florida Midland in place of Mr, A. E, Drought, resigned. 

Mr. J. T. Odell, Vice-President of the New York & New 

England, has been appointed General Manager by the re- 

ceivers. 

Mr. ©. H. Newman, Division Master Mechanic of the 

Western New York & Pennsylvania at Oil City, Pa., has 

resigned. 

Mr. F.C. Helm has been appointed Purchasing Agent of 

the Toronto, Hamilton & Buffalo, with headquarters at 
Brantford, Ont. ss 

Mr. H. G. Reeves has been appointed Master Mechanic 

of the Indiana, Illinois & Iowa, succeeding Mr. L. H. 

Miller, promoted. 

Mr. C. B. Duffy has been appointed Purchasing Agent of 

the Columbus, Hocking Valley & Toledo, with headquar- 

ters at Columbus, O. 

Mr. G. W. Cushing has been appointed General Master 

Mechanic of the Cincinnati Southern Ry., with headquar- 
ters at Paducah, Ky. 

Mr. James Meehan, Superintendent of Motive Power and 

Machinery of the Queen & Crescent, has resigned and the 
office has been abolished, 

Sir Samuel White Baker, famous for his achievements 

as an African explorer from 1861 to 1873, died at his home 

in Devonshire, England, Dec. 30. 

Mr. E. M. Humstone has been appointed Master Me- 

chanic of the Philadelphia, Reading & New England, with 
headquarters at Hartford, Conn. 

Mr. F. C. Locey has been appointed Master Mechanic of 

the Illinois Central, to succeed W. H. Whittaker, with 

headquarters at McComb City, Miss. 

Mr. James A. Gohen has been appointed Master Car 

Painter of the Cleveland, Cincinnati, Chicago & St. Louis, 

with headquarters at Indianapolis, Ind. 

Mr. Lewis H. Miller, Master Mechanic of the Indiana, - 

Illinois & Iowa, has been appointed Superintendent of the 

road to succeed Mr. T. M. Bates, resigned. 

Mr. James L. Ellis has resigned the position of Master 

Mechanic of the Philadelphia, Reading & New England, 

and is succeeded by Mr. E. M. Humstone. 

Mr. Edward Richardson, Master Mechanic of the Pitts- 

burg, Shenango & Lake Hrie Railroad, died at Greenville, 

Pa., on Jan. 2, of paralysis, aged 64 years. 

Mr. Geo. J. Parkin has been appointed Division Master 

Mechanic of the Pennsylvania Railroad, with headquarters 

at Erie, Pa., in place of J. A. Wood, who resigned. 

Mr. T. H. Fennell has resigned as General Superinten- 

dent of the northern division of the Lehigh Valley at Buf- 

falo, N. Y., and is succeeded by Mr. Charles L. Beach. 

Mr. J. E. Wilcox has been appointed to succeed Mr. G. 

W. Stevens as purchasing agent of the East Tennessee, 

Virginia & Georgia. Mr. Wilcox formerly held the same 
position. 

Mr. W. J. Vance, formerly General Foreman of the 

Cleveland, Akron & Columbus, has been appointed Master 

Mechanic of that road, with headquarters at Mount Ver- 

non, O. 

Mr. L. B. Houck has resigned as Purchasing Agent of the 

St. Louis, Cape Girardeau & Fort Smith, to devote all his 

time to the St. Louis, Kennett & Southern and Houck’s 

Missouri & Arkansas roads. 

Mr, C. Skinner, formerly foreman of the mechanical de- 

partment of the Ohio & Mississippi at Washington, has 

been appointed Division Master Mechanic, with head- 
quarters at Washington, Ind. 

Mr. E. &, Wall, who has been Assistant to the President 

of the Pennsylvania lines during the past year, has been 

transferred from Chicago to Pittsburgh and appointed 
Assistant to the General Manager. 

Mr. W. E. Gray, Superintendent of Transportation of 

the Chicago & Alton, has been appointed General Super- 

intendent of that road with headquarters at Bloomington, 

Ill., and his former position is abolished. 

Mr. J. M. Winslow has been appointed Superintendent 

of Motive Power of the Washington & Columbia River, 

succeeding Mr. William Saxon, resigned. Mr. Winslow’s 
headquarters will be at Hunt’s Junction, Wash. 

Mr. Joseph Billingham, Master Mechanic of the Gulf, 

Colorado & Santa Fe at Galveston, Tex., has been ap- 

pointed Master Mechanic of the Baltimore & Ohio shops at 

Garrett, Ind,, to succeed Mr. George R. Ott, deceased, 

Mr. Edward C. Hiser, formerly Master Mechanic of the 
Adirondack & St. Lawrence Railroad, has been appointed 

Division Master Mechanic of the New York Central & 

Hudson River Railroad, with headquarters at Utica, N. Y. 

Mr. George H. Hazelton, formerly Master Mechanic of the 
Rome, Watertown & Ogdensburg, has been appointed Master 

Mechanic of the lines west of Syracuse, in the place of Mr. 

James Buchanan. Mr. Hazelton is succeeded by Mr. P. T. 
Lonergan. 

Mr. H. O. Hukill has been appointed Purchasing Agent 
of the Pennsylvania lines west of Pittsburgh, with head- 
quarters at Pittsburgh, Pa., to succeed William Mullins, 

deceased. Mr. Hukill has heretofore been assistant in the 

Purchasing Agent’s office. 

Mr. Peter Fowler, for many years General Foreman of 

the Lake Shore & Michigan Southern machine shops at 
Buffalo, N. Y., has been appointed Master Mechanic of the 

Pittsburgh division of the Western New York & Pennsyl- 

vania, to succeed Mr. C. H. Newman, resigned. 

Mr. Alexander Mitchell, Superintendent of Motive Power 

and Rolling Stock of the Lehigh Valley, has been appointed 

Superintendent of the Wyoming division of that road, 

with headquarters at Wilkesbarre, Pa., in place of Mr. O. 

O. Esser, assigned to other duties, and the office of super- 

intendent of motive power and rolling stock has been 

discontinued. 

Mr. W. H. Taft has been appointed Acting Superintend- 

ent of Motive Power and Machinery of the Boston & Al- 

bany, succeeding Mr. Arthur B. Underhill, resigned. The 

office is to be transferred from Springfield, Mass., to Bos- 

ton, where Mr. Taft has been Division Master Mechanic 

since October, 1886. Mr. Taft began as fireman for the 
Boston & Albany Railroad in 1862, and was made an en- 

gineer in 1864. In May, 1879, he was appointed foreman 

of the machine shop at Worcester by Mr. Underhill, and 

remained there until appointed Division Master Mechanic. 

Unique Car Shops. 

At the car building shops of the Duluth Manufacturing 
Company, all kinds of cars but passenger cars are built; 

together with mining machinery, milling supplies and 
architectural, bridge and dock work. 

The plant is the largest single manufacturing enterprise 

at the head of the great lakes, and was located at Duluth 

in 1889. Fifteen freight cars complete a day is the aver- 

age output of the shops. 

Two specialties, one a logging car and the other a dump 

car for mine stripping and general contracting work, are 

manufactured, and each has taken a leading place among 
cars of its class. 

The shops and foundries cover nearly 15 acres of ground 

and include a rolling mill, axle forge and blacksmith shop, 

car wheel and soft foundry, machine shop, wood working 

shop, lumber department, planing mill department, ware 

and storage houses and office. 

The forge works are equipped with one 6,000-pound 

hammer and two 2,500 pound hammers, and manufac- 

ture shafting and other forged articles up to 10 inches 
in diameter. The rolling mill is fitted with two trains of 

rolls, one 10 and the other 18 inches and turns out bar iron 

from } to 10inches. The blacksmith shop is a new build- 

ing completed early in the autumn and is supplied with 

the newest and best machinery. The wheel foundry can 

turn out 200 car wheels per day, and the capacity of the 

soft foundry is 50 tons of castings in the same length of time. 

This plant as a car factory is the most complete of any 

in the world, because it manufactures more articles which 

enter into the construction of acar than any other. The 

lumber is cut at its own mills, sawed and planed, and the 

bar iron, wheels, axles, castings, nuts, braces, lag screws, 

etc., are all manufactured by this company. Were it not 

for patented articles the only purchases of manufactured 

material would be paint, nails and springs. 

The present officers of the company are: L.G. Mat- 

thews, President; H. H. Hanford, Vice-President; O. H. 

Simonds, Secretary ; William Macalster, Treasurer ; F. H. 

Duesler, Auditor ; R. T. Ettenger, Superintendent, and W. 

J. Matthews, Assistant President. 

Definition of “ Baggage.” 

The defining of the word “ baggage” has often been a 
difficult matter for the Courts. Many cases arise over the 

loss of articles carried in the trunks of passengers, and as 
railroad companies are usually required to convey only 

ordinary baggage, the meaning of the word is important. 

John D. Lawson, who has written some useful law books, 

attempts in The Central Law Journal to show the mean- 

ing attached to the word in legal decisions. He says that 

there are included in the term ‘‘ such goods and chattels 

as the convenience, or comfort, the taste, the pleasure or 

the protection of passengers generally make it fit and 
proper for the passenger in question to take with him for 

his personal use, according to the habits or wants of the 

class to which he belongs, either with reference to the 

period of the transit or the ultimate purpose of the 

journey.” Among the articles which have been included 

“baggage,” according to legal decisions, are watches, opera 

glasses, gold spectacles, guns, fishing tackle, students’ 

manuscript, dental and surgical instruments and watch- 

makers’ tools. One passenger carried a spring horse 44 

inches high and weighing 78 pounds. He was not allowed 

to recover for the luss of it, as it was held not to be baggage. — 

A concertina, handcuffs, stage properties, presents for 

friends and salesmen’s samples are among the articles 
which have been held not to be baggage. The decisions 

in the courts of various States have not been uniform, but 

Mr. Lawson finds some general rules which are usually 

followed. 

The Protection of Iron and Steel from Chemical Action. 

At a meeting of the Manchester Association of Engineers, 

held on Nov. 24, an interesting paper was read by William 

Thomson, F, R. S., Ed., F. I. C., on ‘‘The Influence of 

Some Chemical Agents in Producing Injury to Iron and 

Steel.” Referring to the corrosion of iron in steam boilers by 
oxidation, the writer mentioned the system for preventing 

this, invented by Hannay, who claimed that by suspending 

a ball of zinc in the water of the boiler and attaching to it 

wires, the other endsof which were fixed in metallic contact 

with the shell and furnace flues, not only corrosion, but— 

to a very material extent—incrustation also was prevented. 

The iron of boilers was often corroded, and extensive “‘pit- 

ting” produced by free sulphuric acid, which was present 

in some waters, and it was very important that no trace 

of free acid should be contained in the water used in boil- 

ers. The nitrates and nitrites contained in some waters 

employed for steam raising purposes were liable to attack 

the iron or steel of the boilers and produce ‘‘pitting.” 
Some pieces of zinc placed in the boiler prevented the 

action of these compounds, and the presence of tannate of 

soda had a similarly useful effect, while the mixture of 

one part—by weight—of bisulphite of soda to two parts 

of soda ash also aided in preserving the iron from the 

action of the nitrates and nitrites which might be present 

in the water. 

Repairing Locomotives. 

BY J. T. HEFFERNAN, 

(Continued from page 6, NaTIONAL CAR AND LOCOMOTIVE 

BUILDER for January.) 
Facing Valves. 

Fig. 58 represents a cylinder with the steam chest re- 

moved. We will now describe in detail the different opera- 

tions of facing the valve-seat. As a rule all seats are worn 

hollow, caused by the valves having a shorter travel when 

the links are hooked up. After having removed the top 

casing remove the side casings next, and then take off the 

steam chest cover; then disconnect the valve stem from the 

valve rod, and lift off the steam chest. When removing 

the studs place them in a position, so there will be no dif- 

ficulty in having each stud go back in its own hole. 

A very handy arrangement for holding the studs is shown 

in Fig. 59, which is a box about 16 inches square and 

about 4 inches deep; around the edges of this box holes are 

bored, large enough to allow the studs to drop in through. 

Inside each hole on the box an ordinary screw is set into 

the wood, and on this screw the nut which came off that 

stud may be placed, preventing any chance of the studs 

and nuts being mixed up. A mark may be made on the 

box representing the front end, and then as the studs are 

taken out of the steam chest they can be placed in a hole 
in the box corresponding to the hole in the steam chest. 

Fig. 60 shows a full-size sketch of a small tool which 

is very handy for removing studs; it might properly be 

called a key nut, and its action will at once be seen by a 

study of the sketch, which is full sized. A represents a 
key let into the nut proper, and with teeth on the edge B, 

the key being made taper grips the stud and it can be used 

for screwing in or taking out studs by simply turning the 

nut over. 

The first operation after removing the steam chest is to 

examine the valves for cracks, then examine the fit of the 

yoke on the valve, and if lose the yoke may be sent to the 

blacksmith shop and closed on the sides. In fitting the 

yoke to the valve, see that there is no shoulder on the 

valve above where the yoke fits. If there is a shoulder, 

trim it off before sending the yoke to the blacksmith shop, 

and it is better to send the valve into the blacksmith shep 

also and let the blacksmith close the yoke and fit it on the 
valve, instead of closing from a given measurement. The 

yoke should always be fitted so asnot to pinch on the 

valve, but should be just a free fit, avoiding shake as much 

as possible. This fitting may be done by a machinist, but 
is hardly necessary if the blacksmith is at all careful in 

closing the yoke. If there is a valve planing machine in 

use for facing off the seats, it is generally set up on four 

studs screwed into the corner holes of the cylinder. The 
hight of the tool from the seat is arranged for on the studs, 

they having a nut on the top and bottom of the clamp 
which projects from the machine. 

When a seat is worn very badly, that is, worn low at 

some one corner, some make theclaim that the seat should 

be faced off just as the wear shows; but I cannot see any 

reason for this, and would prefer to make a seat true with 

where it was at first, and to do this wouid caliper from the 

planed edges of the cylinder to the machine. Having the 

machine all trued up, commence with the tool in the cen- 

ter and feed toward the outside edge of the valve seat. It 

would be very handy to have a little engine to drive this 

machine, but in most shops it is done by hand, 
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In shops where there is no planing machine and the 

work has to be done by hand, set dividers to the lowest 

corner of the valve seat and draw a line clear around the 
edge of the seat; then with a sharp chisel bevel the ‘edges 
off to this line. In case there is very much stock to come 

off, it would be well to use a cape-chisel first; then use a 

chisel a little wider than the ordinary one for taking 
“the finishing chip, after which the seat is to be 

filed to a fit with a face plate, or, as is common in most 

shops, fitted to the valve itself. Very often when the 

valve ison the seat there may be a rocking. Try and 

make sure where this rock is—whether it is in the valve 

itself or in the seat. If the rock is in the valve, it will 

always be across the same corners of the valve no matter 
in whet position the valve is placed on the seat; and if the 
rock is in the seat, it will always be at the same point on 
the seat. When the seat shows a good bearing with the 
valve, tap it around the corners and see if it sounds solid 
all around. 

The use of a scraper is very good on a seat to put the 
finishing touches on, but should not be used very much, as 

the seat can be brought down to a very good bearing with 
a file. ; 

On valves that are not balanced it is hardly necessary to 

spend a great amount of time to bring the valves to a fine 
fit with the seat, as a good general bearing will, in most 
all cases, be found to give as good results, as the pressure 
on the valve 1s so great it will be found that, after one trip, 

the valve and the seat come together in a fit. 

Witb a balanced valve much more care should be taken, 

as the pressure of the valve on the seat is not so great, The 

valve in this case should be faced toa good fit with the 

seat. When valves of the balanced type, such as_ the 

Richardson valve, are used, they should always have a 
hole connecting the balance chamber with the exhaust 
port, which will take off any pressure which might accu- 
mulate on the back of the valve from leakage, if there was 

no hole there. 

The Richardson valve has of late years come into very 

general use, and it might be well to explain here how to 

fit this valve up. This valve is balanced by taking the 

pressure off the top of it, which is done by fitting four 

strips into recesses planed in the top of the valve; these 

strips work to a fit against the under side of the cover, or 
a better way is to bolt a plate onto the under side of the 
cover, which is called a pressure plate. This strip is held 
to the cover by four bolts and it has this advantage: that 

as the valveand seat wear, the pressure plate can be low- 

ered from the cover by fitting washers in between the 
cover and the pressure plate. The strips should be fitted 
in the valve to a nice working fit; that is, fit so that they 

will just goin with no shake, and when the steam chest 

cover is in place the strips should not project over one- 
eighth inch above the valve so as to give as much bearing 

of the strips in the valve as possible. For washers to use 
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between the steam chest cover and pressure plate, cast 
iron is much better than either brass or copper, because 

where they are used, especially copper, the action of the 

oil on the copper tends to eat away the cast iron. The 

strips are held against the pressure plate in addition to the 

pressure of steam by springs, either elliptical or spiral. In 

regard to springs, it is hard to say which is best, for where 

spiral springs are used they soon gum up, and the elliptical 

springs must be made quite stiff, as there is only one of 

them to each strip; and they also wear very thin where 

they come in contact with the valve and break off, letting 

the strip drop down and thus allowing the full pressure of 

the steam on top of the valve. This soon makes itself 
known by the constant blow through the small hole in the 

top of the valve. 

Fig. 62 shows a valve yoke, on which the stem has been 
turned up to within about two inches of the neck, or just 

far enough so it clears the steam chest at its full travel. 
As it isa very common job to have to weld new stems 

on yokes when they become worn, I think it much better 

to leave this much of, the valve stem without turning, as 

then when a stem is to be welded on it gives the black- 

smith stock enough to work on after cutting off the old 

stem at A. When the stem has been turned up all the 

way, each time the valve stem wears and is trued up in 

the lathe, it becomes very much smaller, giving the black- 
smith still less chance to make a good job of putting on the 

new stem than he would have with a small piece of the 

old stem left without turning. Valve stems sometimes 

stick pretty tight in the valve rod, but if a small hole is 

drilled (as shown at B) through the valve rod, and drilled 

so the valve stem comes over the hole about half way, then 

a small taper pin can be driven in the hole and the valve 

stem can be started very easily. 

When the valve and steam chest have been put in place, 

prepare to take the port lines; first move the valve to the 

edge of the port and see if the lines true all across ; in case 

it has a little more opening at one corner than the other, 

note which corner it is; then move the valve and try the 

other edge with the other steam port, when if the opposite 

corner also shows the valve to be out, the yoke must be 

bent in the neck so as to bring the valve square with the 

seat, This can be done by blocking the yoke at opposite 
corners and pinning the stem in the neck. It will require 

but a few blows to bring the yoke square. It is better to 

try this before putting the steam chest in place by connect- 

ing the yoke with the valve rod, and trying the valve in 

place. 

Some master mechanics don’t like the idea of pinning 

the stem, preferring to heat it and bend it while hot, but 

for all purposes pinning will be found to answer very well. 

Of course, when the yoke is fitted to the valve, the stem is 

tried with the edge of the valve by a square, and also by 

laying on a face plate and trying the stem to see that it is 

in line with the planed face of the valve; but then some- 

times the ports are not square and the valve stem has to 

be bent a little to bring the valve square. 

Having the valve in line with the ports get ready to take 

the port lines. I like taking the port linesin the direction 
with which the valve moves ; that is, taking it on the lead 

side instead of taking the line as the valve closes, or the 

cut-off side. Chip a small nick in the corner of the cylinder 

immediately back of the steam chest, and put a fine center 

mark in the side of the nick ; then move the valve until it 

just comes to the edge of the port, and with a tram mark 

the valve stem, having one point of the tram in the center 

mark on the cylinder. Now move the valve to the edge of 

the other port and make a corresponding mark on the edge 

of the stem. The reason why marking from the cylinder 

is better than marking from the steam chest is that there 

is a chance of the steam chest moving when the cover is 

being screwed down, and the center on the cylinder always 

remains the same ; that is not affected by any movement 

of the steam chest. Draw a horizontal line on the valve 

stem through the tram marks, and center this Jine where 

it crosses the tram mark. Now we can put on the cover 

and draw it tight with the studs. If the gaskets are not in 

good shape it may be necessary to set the cover down with 

a sledge. 
A good tool for straightening the studs is shown in full 

size in Fig. 61, which is nothing but an eye to fit over the 

stud, having a handle on it about three feet long. In the 

matter of gaskets there is a great difference of opinion, 

some preferring the round gaskets, others the flat; but 

round gaskets seem to be coming into favor more each 

year. When the round gaskets are used, the steam chest 

could always have a recess planed in it to receive the 

gasket, and this should always be soldered to the chest. 
Fig. 68 shows a small derrick which can be hung from 

any smokestack, and will be found very handy in hand- 

ling heavy steam chests. 

Fig. 64 shows a very handy rig for planing valves, and 

is composed of two clamps, OC, ‘C,’ held together by a bolt 

at each end and long enough to take any length of valve 

between the bolt; the action of it is very simple. the valve 

being placed in the clamps and the bolts screwed up tight, 

then laid on the planer and the clamps clamped to the 

planer. There is no setting up required about this rig, as 

the clamps are planed parallel all over. 
After valve seats get worn down, false seats are placed 

on them. These seats are put on in a great many different 

ways; some roads make a practice of just bolting a plain 

seat onto the original seat, holding it down by taper headed 

screws; others turn a recess in the seat and make the false 

seat to fit this recess, and then hold this false seat down 

by screws; but a simpler way, and one that gives better 

satisfaction all around, is to face the original seat off true, 

then have a false seat, as shown in Fig. 65, scraped to a fit 

with the original seat, but not held down by screws or any 

other means. This seat has four lugs, D, D, D, D, ex- 

tending from it, which lugs are to be fitted into the steam 

chest; they should be fitted so as to be just easy in the 

steam chest; that is, be loose without having any lost 

motion. This seat is held in position by the pressure of 

the value on it, and as the seat is bound to work a little, 

be it ever so small, it will be enough to keep the valve 

always a fit on the original seat, and it will not eat out 

across the bridges, as seats that are fastened down will in- 

variably be found to blow through after a short time of 

service. This seat has another great advantage in that it 

can be removed when worn, and planed off in a planer 

just the same as a valve, and the fit between the false seat 

and the original seat, if made a good job of once, will 

always remain tight, 



28 NATIONAL CAR AND LOCOMOTIVE BUILDER. FEBRUARY, 1894. 
SSS QQ eee 

Communications. 

Structural Changes in Wrought Iron. 

Editor National Car and Locomotive Builder : 

All who work with metal appreciate the effect of vary- 

ing conditions under which it is worked in process of man- 
ufacture. Common wrought iron isin very general use, 

and reference to so well known a material may seem be- 
hind the age; however, there is one thing that may some- 

times be overlooked in regard to working it, and the ques- 
tion may be put in this way: How frequently in the history 

of its use has wrought iron been finished at too high a heat 
to insure a fibrous condition ? 

The following test was made of four hammered car axles 

which will illustrate the point. The four axles were 

roughed in the same heat with same quality of hammered 

scrap slabs. Axles numbered 1 and 2 were worked to 

finish at a dull red heat. Axles numbered 3 and 4 were 

worked to finish at almost white heat, though considerably 

below a welding heat. The four axles were finished under 

like conditions, except as to degree of heat in finishing,* 

and allowed to cool off in the openair. The next day they 

were broken under the M. C. B. drop test (1,640-lb. ham- 

mer) with results as follows: 

| 
Number of test axle........ 1 2 3 4 

43¢ ins, Diameter of axle..... aan 4°,ins, | 444 ins. | 4% ins. 

Number of blow. Deflection of axle, in inches. 

.1—@rop 12 ft../......... 156 156 No 1% 
No. 2— 82 Thtti we. cucves | 14s 14% 13% Broke 
No. 3— ‘* 1%4 11g 1 
No. 4— ‘“ 154 1% Broke 
No. 5— “ 1% 1% 
No. 6— * 2 154 
No. 7— ‘ 214 15g 
No. 8— * 234 1% 
No. 9— “ Broke 2 
No. 10— 2 
No. l1— 214 
No. 12— 2% 
No. 13— Broke 

Fracture of above as follows : 

Nos, 1 and 2 showed a uniformly fibrous iron with ir- 
regular or ‘‘torn” fracture. 

Nos. 2 and 3 were entirely crystalline in structure, and 
fracture resembled a coarse cast iron. 

The four axles were made to demonstrate the effect of 

heat in working, and of course represent extremes of ef- 

fect not common to car axles, but illustrating a quality of 

wrought iron well known to skilled blacksmiths. 

Axles 3 and 4 were not ‘‘burned,” in the common ac- 

ceptance of the term, yet owe their failure to having been 

finished and allowed to cool off at toohigh a temperature, 

a molecular change having been induced whereby the 

fibrous structure was changed to a crystalline form. The 

degree of temperature at which wrought iron will retain 

its fiber may be stated as a red heat. Beyond this and 

approaching white heat the particles will set to form as 

crystals if the mass is not worked until its temperature is 

reduced to red heat. 

Other conditions will produce this molecular change. It 

is well known that wrought iron that has been in use for 

some years, especially where exposed to continued vibra- 

tion, as bridge rods, locomotive and steamboat work, tends 

to crystallize. It is not so well known, but nevertheless 

true, that fibrous wrought iron may be entirely altered in 

its structure by contortion at right angles to the direction 

of its fiber. If good wrought iron bars be twisted near 

their limit of strength, the change will be noted on break- 

ing the bar. The entire nature of the metal may thus be 

altered in a few moments from fibrous to crystalline, and 

an increased tensile strength imparted to it. 

This increased strength is, however, given at an expense 

of ductility, and iron in this state may be said to have little 

value for most engineering purposes, where ductility or 

toughness is to be depended on. Such may be said of 

‘** eld iron” or of iron that has been finished at too high a 

heat. HOWARD STILLMAN, 
Engineer of Tests, Southern Pacific Co. 

SACRAMENTO, Cal., Jan. 8, 1894. 

Editor National Car and Locomotive Builder : 

I rode in a passenger coach recently the wheels of 

which were cast in acontracting chill. These wheels had 

been but partially ground before being put under the car, 

and the noise made by them was simply atrocious. This 

recalled to me the old saw that there is nothing new 

under the sun, as I remember quite well some 25 years 

since, when I was working as a ‘‘cub” in the old C., C., C. 

& I, R. R. shops at Cleveland, O., seeing on the face plate 

of the **big lathe” a chill for the wheel foundry, which was 

next door. This chill had an annular passage around it 

for the purpose of placing therein a wick which was to 

hold coal oil, with a view of heating the chill and ex- 
panding it, while the tread face of the chill had four or 

s1x saw cuts on it, as are used to-day, for the purpose of 

allowing the chill to contract. Wheels made in it were 

very true, and the contracting chill of to-day is simply 
that old chill of 25 years ago, but with more saw cuts on 

the tread face. F. G. KAUFHELZ. 
te ee 2 at 

* Both sets of axles had been subjected to welding heat in process 
of roughing. 

Cars with End Platforms Are Satisfactory. 

Editor National Car and Locomotive Builder: 
In your last issue I read the article by Mr. Merrick ad- 

vocating plainer interiors and stronger ends for passenger 
cars and the abolition of platforms. While interested in 
the arguments advanced I do not agree with the conclu- 
sion arrived at. The remarks about overfinishing of in- 
teriors has been going around ever since we had railway 
papers, but all this talk has so far resulted in things going 
the other way. I do not consider that cars are over- 
finished ; the public pay for their use the same as they do 
for a hotel. I suppose we could ride in a car finished 
something like a caboose car, with proper seats, etc., but 
most of us prefer to ride in a more handsome car, 

The remarks on the strength of European cars as com- 
pared with ours are not true. It is not necessary to go 
into details, but simply refer to the matter of weight; our 
cars weigh from 50,000 for an ordinary coach to 100,000 
for sleeper (we built four cars last year weighing 97,350 
pounds). Are there any cars like this on the other side? 
Now if we put all this weight into a car we must certainly 
get some of it where it is needed, and I think the Ameri- 

can car builder knows enough to do that. 

It is true that our platform supports are bolted to the 
underside of the body sills, but this brings the line of draft 
below the sills; the buffers are placed on a liue with 
the sills and the compression comes therefore in a siraight 
line. Cars with properly constructed platforms do not and 

cannot telescope, and this is especially true of the Miller 

platform; in a collision it is usually the connection between 
the engine tender and the first car that gives way (and here 

we must acknowledge that there is room for improvement) 

or else the connection between two cars that are equipped 

with different styles of couplers, and in that case are usually 

coupled with a link and pin. The buffers not being in con- 

tact, the link gives way, and allows one car to mount the 

platform of the other, and once there, no reasonable 

amount of end framing will prevent its entering. 

I am not sure that a car without any platforms 

would be much _ stronger; the buffers could, of 

course, be on a line with the sills, and would be 

somewhat nearer the end sills, but the couplers would 

still be below the line of sills and that would call for some 

framework. In fact, it would be the same construction 

as now with the difference that it weuld be shorter. If 

the coupler was placed on a line with the sills the end- 

sill would have to be cut away and the distance between 

the cars increased the sameas on European cars, and that 

would increase the danger of telescoping in collision, of 

which the recent horror in Italy furnished a striking ex- 
ample. 

But granting that a car without platforms would prove 

stronger in collision, Ido not think we are willing to give 

up the advantages of the end entrance; and an arrange- 
ment calling for steps that are not in position at all times 

is practically doing this. Itseems to me that the European 

system of side doors, with the addition of an internal com- 

municating passage, as used in some of the cars over there, 

would be preferable to this. As to Mr. Merrick’s proposed 

special arrangement of the ends, with doors at each corner 

set at an angle, I fail to see the advantage of this over a 

central opening ; the end frame would certainly be more 

cut up and the communication not nearly as direct. 

SUPERINTENDENT CAR DEPARTMENT. 

The Inside Finish of Passenger Cars. 

Editor National Car and Locomotive Builder: 

I have recently read several articles on the above sub- 

ject, noticeably one from Mr. McKeon in the June number 

of the NATIONAL CAR AND LOCOMOTIVE BUILDER, and as 

none of the articles meet with my unqualified approval, 

I will describe my method as well as I am able to do. 

_ We will suppose that we have an average first class pas- 

senger car with the inside finished in quartered oak, and 

ready for the painters. We should first apply a coat of 

any good hard wood paste filler (a number of which are in 

the market) thinned to the proper consistency with equal 

parts of raw linseed oil and turpentine, and stained to 
match the wood; and if antique oak is desired use dark 

filler below the head lining, but in all cases keep the lining 

as light as possible. This filling should be done by an exper- 

ienced workman and rubbed well into the pores of the 

wood, or scraped in on level surfaces with a broad, smooth- 

edged knife, leaving none on the surface nor in the grooves 
or corners. 

After standing twelve hours putty all nail holes, etc., with 

lead putty, colored fully as dark as the wood, taking care 

to leave no stains on the surface. When the putty is thor- 

oughly dry, goover the whole surface with fine sandpaper 

and see that all grooves and corners are clean. Then, 

instead of applying a coat of shellac, as is ordinarily done, 

we will apply a coat of shellac substitute, a colorless liquid 

which we buy in the market at less than half the cost of, 

yet which is equal to, the best grain alcohol shellac in every 

particular, except for finishing mail car trays and counters 

where it is necessary to have a sleek surface. On carved 

or uneven surfaces it is superior to shellac as it does not 

raise the grain of the wood as shellac will do, thereby 
avoiding the necessity of sandpapering, which is a large 
item on this class of work. Allow six hours for this shellac 
substitute to dry, then sandpaper thoroughly with fine 
paper. 

We will next proceed to ornament the head lining, using 

mainly warm colers, and endeavor to produce harmony 
and repose by the proper arrangement of tints rather than 

by contrasts; and avoid covering too much of the lining. 

When dry we will apply a coat of good body-rubbing var- 
nish to the entire inside of the car, except the window sills, 
on which we will use equal parts of rubbing and wearing 
body varnish mixed. Allow at least 24 hours to dry, and 
apply second coat, the same as the first, except we will use 

a good hard drying body varnish on window sills. 

Let dry for two or three days, and sandpaper with ‘‘O” 

paper, taking special pains to leave the lining smooth, or 
it may be necessary to go over the lining with pumice and 
water. Then apply the finishing coat, using a fine, flowing 
varnish on the head lining, fully as elastic as the rubbing 

that we have used for first coats, and taking great pains to 

leave a full, clean job, which completes the head lining. 

Apply a third coat of body rubbing to the sides of the 
car, and another coat of hard drying body, or evena 
medium drying body varnish will be suitable for the 
finishing coat on window sills. 

Also for the finishing coat on tank stands and such parts 

as are exposed to moisture we will use the hard-drying 
body varnish, 

When this finishing coat of varnish is dry we will pro- 
ceed to rub from the head lining down to the window 
sills, using good pumice and raw linseed oil, with a small 
portion of gasoline added, and wipe off well with dry 
cotton waste, which will leave a good even-oiled surface. 

The seat frames we will finish the same as the main 
parts of the car, These should be rubbed, but may be 
left in the gloss if desired. 

The blinds, if made of light colored, fine-grained wood, 
we will first prime with equal parts of raw linseed oil and 
turpentine, adding a little pale japan, and when dry apply 
a coat of shellac substitute, which works very free, will 
not stain the most delicate woods, and will not leave laps, 
as is the case when shellac is used. Then we will finish 
the blinds with three coats of varnish exactly the same as 
we have done with the window sills. 
The floor, if made of hard, close-grained wood, we will 

oil the same as we have done the blinds, and apply two 
coats of shellac substitute, allowing six hours between coats, 
and finish with one (or at most two) coats of tough, hard- 
drying floor varnish, 

I consider it labor lost to rub the sashes, the insides of 
closets, or below the window sills on an ordinary passenger 
coach. When a coach finished in this manner is returned 
to the shop to be revarnished, after running twelve or 
even fifteen months, it will be found that it is not neces- 
sary to scrape the window sills and parts of the blinds, as 
is always the case where a car has been finished all through 
on the inside with an inside car or rubbing varnish. 

J.C. Stout. 
MINNEAPOLIS, Minn., Jan, 21, 1894. 

The Pennsylvania lines east of Pittsburgh for December, 
1893, as compared with the same month in 1892, show a 
decrease in gross earnings of $682,078, a “decrease in ex- 
penses of $816,556; an increase in net earnings of $184,478. 
The 12 months of 1893 show a decrease in gross earnings 
of $2,456,620, a decrease in expenses of $1,823,844, a de- 
crease in net earnings of $643,276. The lines west of Pitts- 

burgh for December show a decrease in gross earnings of 

$707,392, a decrease in expenses of $431,830, and a de- 

crease in net earnings of $225,511. The 12 months of 1893 

show a decrease in gross earnings of $1,227,186, a decrease 

in expenses of $877,435, and a decrease in net earnings of 
$349,751. 

The Secretary of the Association of Railway Air- 
Brakemen announces that the society will hold its 
next annual meeting at Columbus, O., on the second 
Tuesday in April, 1894. 

It cost the brotherhoods $105,000 for the privilege of 
being whipped in the Lehigh Valley strike. 

The New York, New Haven & Hartford opened its new 
office buildings in New Haven, Jan. 1. 

The Michigan Central is the only road in the Vanderbilt 
system of which an actual majority of the stock is held by 
the Vanderbilts. Its President, Mr. H. B. Ledyard, is re- 
garded as one of the best railroad men in the country. 

The Wilkes-Barre & Eastern is building an 18-stall 
roundhouse at Laflin, Pa., on the Western end of its line 
near Wilkes Barre. 

A by-law granting a bonus of $100,000 to the Grand 
Trunk Company for the erection of car shops at London, 
Ont., was carried by a large majority at a recent election. 

The Manhattan Elevated Railroad has received six of the 

twenty locomotives ordered from the Pittsburgh Locomo- 
tive Works. 

The Wickes Refrigerator and Car Company is having 
450 of its new refrigerator cars built by the Missouri Car 
& Foundry company of St. Louis. These are expected to 
embody all of the latest improvements which have been 
made by this company. The ice tank of these cars will be 
somewhat larger than usual, having a capacity of 6,000 
Ibs. of ice. The cars will be equipped with the Drexel 
coupler, Hinson drawbar attachment, Drexel truck, 
Hutchins roof and the Schoen pressed steel brake beam, 
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New Locomotive Shops of the C., C., C. & St. L. Ry 

The following is a description of the new shops of 

the Pisteland; Cincitmati, Milan & St. Louis Rail- 

way, at Bellefontaine, O. The old shops of this road 

at Cleveland have become too small for the work 

that has to be done, and the site on which they were 

built does not admit of their extension, so it became neces- 

sary to construct a larger plant and locate it ata more con- 

venient point, Bellefontaine was chosen on account of its 

natural advantages, and because of its being a central point 

between Cleveland and Indianapolis, making it a terminus 

of two divisions. It is also a station on the Sandusky Divi- 

sion, thus making the shops very convenient for handling 

heavy repairs for three divisions. It being the highest 

point in the State, the drainage problem was very simple. 

The shops are quite extensive and are located on a strip 

of ground parallel to the main track and at a distance of 

half a mile from the depot. They are adjacent to the 

freightyards, making it convenient to repair crippled 

cars. The shops are built on the sides of a rectangle with 

an open court between, They are constructed of brick 

with stone trimmings and foundations and present a neat 

appearance. The plant comprises a 17-stall roundhouse, 

erecting and machine shop, boiler shop, blacksmith shop, 

tank and copper shop. The shop roof trusses are of angle- 

iron construction and the roof iscovered with slate, except 

where large skylights supplement the light received from 

doors and windows. The subject of light has received 

careful consideration, and as many windows as possible 

were put in. The space between the windows is as small 

as consistent with the strength necessary to support the roof. 

The Sturtevant steam hot blast apparatus furnishes the 

heat for machine, boiler and blacksmith shops. The round 

house, tank and copper shops are heated by steam from 

boilers located in the annex to the roundhouse. The hot 

blast apparatus is located at the end of the machine shop, 

on a raised platform, and galvanized iron pipes distribute 

the heat to the various shops. The steel plate fan used 

with the heating apparatus is driven at night by an inde- 

pendent automatic engine, and during working hours by a 

belt from a pulley on the main line shaft. The heater uses 

either exhaust steam from the Corliss engine or live steam 

from the boilers. It is thought probable that the heat 

derived from the exhaust steam will be sufficient to heat 

the shops, except in very cold weather, then live steam 

will be turned on. Fire protection is assured by the loca- 

tion of fire hydrants and hose reels about the shops. _ 

The erecting and machine shop, under one roof, is 100 

feet < 270 feet. In one-half of the shop is located the 

machine tools, and the other half contains 12 tracks 
with a capacity for 11 engines. Each track contains a 
pit, with bottom raised in the center, running the entire 

length of the engine. At intervals along the tracks, drop 
pipes are located to supply the necessary air from the 
blacksmith shop fan for the purpose of supplying air to 

the portable forges for heating rivets, etc, Each pit is 

provided with hose connections to water mains for filling 

boilers. At right angle to pits a standard gauge track 
runs through the shop. Heavy machine tools are located 
near this track and suitable trucks carry material to and 
from the machines. 

The shop is provided with the necessary columns and 
supports for an electric traveling crane of sufficient capac- 
ity to lift the heaviest locomotive. The crane is to be sup- 
plied later on. The transfer table is also to be driven by 

an electric motor with additional apparatus for pulling 
engines in and out of the shop. Until the electric plant is 

installed the table will be operated by hand. 
The machine tools are mainly new and are from the 

Pond Machine Tool Company, Niles Tool Works, Lodge 
& Davis and others. In the center of the shop is located 
the toolroom, in which are all toolmaking machines. The 
check system is used, each man giving a numbered check 
for each tool taken from the room. The foreman’s office is 
also located here. : A J 
Power to drive the machinery in these shops is derived 

from a 180-horse power Bates-Corliss engine, situated in 
an annex to the machine shop. It has a 16 X 42 inch 
cylinder, 10-foot band wheel and runs at a speed of 60 
revolutions per minute. The boiler pressure is 80 pounds, 
and steam is cut off at one-fifth stroke. In future, should 
circumstances require it, power can be largely increased 
by increasing the speed of the engine and the pressure of 
steam, 

Steam for the engine and heating system is supplied by 
two boilers 60 inches diameter by 16 feet long. Space has 
been left in the boiler-room for the application of a_ third 
boiler, should the plant require it. A sheet iron pipe 40 
inches in diameter connects the boilers with a brick chim- 
ney 120 feet high. It is substantially built and is equipped 
with a neat iron ladder running to the top of chimney, 

The water used for boiler feeding is derived from two 
sources-—from the city water main through an injector, 
and from a well receiving the condensed water from the 
heating apparatus. The water of condensation is forced 
into the boilers by a duplex pump. : 

The boiler shop is 50.x 136 feet, and is equipped with 
modern punching and measuripg machines, power rolls, 
etc. The track in this shop will hold four boilers. The 
blacksmith shop is 75 X 219 feet. It is equipped with 20 
doub’e forges, a 4,000-pound steam hammer made by the 
Morgan Engineering Company, a heavy bar iron shear and 
a steel pressure blower. The shop is kept free from smoke 
by a 100-inch duplex steel exhaust fan. Over each fire is a 
sheet iron hood, ‘This is connected to a 17-inch pipe lead- 
ing to a large main pipe, which is connected to the exhaust 
fan. The smoke is exhausted from the hoods and blown 
out through a pipe in the roof. The tank and copper shop 
is 62 < 138 feet. It has four tracks and capacity for eight 
tenders. At one end of this building is the Master 
Mechanic’s office and the storeroom for supplies. The 
roundhouse has 17 stalls and is heated by steam from 
boilers in an annex. ‘Two stalls are provided with a drop- 
pit for removing wheels. The smokejacks have a drop 
hood. The oilroom is 21 x 37 feet and contains nine oil 
tanks fitted up in the most approved manner. The coal 
chutes contain 20 pockets holding five tons each, At one 
end of the coal chutes the sandhouse is located, The dry 
sand is elevated to a storeroom; from there it is conveyed 
to the locomotive sandboxes by a sheet iron pipe. 
From this description it will be seen that these shops 

have been designed to give the best results, and that all 
points of location and construction have been carefully 
studied with this desirable end in view, 

The construction of the Florence & Cripple Creek Rail- 
road, from Florence, Colo,, on the line of the Denver & 
Rio Grande to Cripple Creek, has been commenced, 

The Prevention of Radiation by Means of a Vacuum, 

During the investigations of Professor Dewar at the 
Royal Institution, London, regarding the liquefaction 
of gases at low temperatures and pressures, he dis- 
covered the fact that one of the best preventives 
against radiation employed in the course of his ex- 
periments was a high vacuum. Indeed, this discovery 
was a material aid to him in pressing forward his 
investigations to a poimt that seemed at one time 
scarcely possible. Further evidence of the extent to 
which a vacuous chamber may serve as a non-con- 
ducting envelope has been furnished in connection with 
the transit of a quantity of liquid air from the profes- 
sor’s laboratory at the Royal Institution to Peterhouse 
College, Cambridge. The liquid air was carried in a 
double-glass flask, the space between the inner and 
outer vessels containing nothing but a highly-attenuated 
mercurial vapor, together with a little liquid mercury. 
On pouring liquid air into the inner flask its outer sur- 
face becomes covered with a mercurial film of ex- 
treme thinness, produced by the condensation of the 
metallic vapor upon it, thus forming a bright reflecting 
surface. As soon as this was produced the whole 
double-flask arrangement was packed in solid carbonic 
acid, which at once froze the liquid mercury, arrested 
further deposit upon the mirror, and reduced the resi- 
dual mercurial vapor to an infinitesimal quantity, form- 
ing an almost perfect vacuum, and supplying an en- 
velope having a temperature 80 degrees below zero. 
So efficient did this protecting envelope prove, that it 
was found on arrival of the package at Cambridge 
that the liquid air contained in the inner flask had suf- 
fered but a trifling loss in bulk. The protective in- 
fluence against radiation exerted by the high vacuum 
and the mercurial mirror will be perhaps the better 
realized when it is remembered that the temperature 
of liquid air is as much below that of solid carbonic 
acid (which has a temperature of 108 degrees Fahren- 
heit) as ice is below boiling water. 

Steel Barrels. 

One great ditticulty with barrels made of any other 
substance than wood is the lack of bilge and weakness 
ot chimes. ‘This ditiiculty has been surmounted by 
Messrs. Barraclough & Heaton, in a steel barrel. Steel 
pilates of proper thickness are stamped cold into the de- 
sired form, and the longitudinal sean is welded by elec- 
tricity. The flanged heads, which are stamped with 
cormugations for stiffness, are forced into the ends of 
the barrel and are reintorced by hoops inside and out. 
All four thicknesses of metal are then welded together 
by electricity, making a strong and serviceable chime. 
‘bhe rings for bung and spigot holes are also welded in; 
tor dry goods the end hole may be made very large, or 
a screw in head may be used. All of these barrels, it 
is asserted, are tested with a pressure of 4U0 pounds per 
square inch tor tightness. When a hole is broken in 
one, it can be easily repaired by welding a piece of steel 
over it. One great advantage of these barrels is the 
greater capacity tor equal buik. For instance, a barrel 
of the same outside dimensions as a petroleum barrel 
will contain 5V, instead of 4U0 gallons; this will allow a 
saving of ZU per Cent. in the humber of barrels and in 
space occupied. Hehe aft Mee pees 

The Evolution of the Nail, 

The first nails produced in the United States were 
made by hand, and fisher Ames, of Massachusetts, in a 
speech made before Congress in 1789, when it was pro- 
posed to put a duty of a cent a pound upon all imported 
spikes, nails, tacks and brads, 1n order 10 toster the home 
product, said of this industry: ‘* lt has become commun 
tor the country people in  wlassachusetis to erect small 
forges in thelr Colmney corners, and in winter and on 
evenings when little olner work can be done, great quan- 
tities OL nalls are made, even by cnildren, ‘These people 
take the rod iron of the merchant and return him the 
nails, and in consequence of this easy mode of barter, the 
manufactare is prodigiously great, ‘(his business might 
be prosecuted in a simular manner in every State exerting 
equal industry.” 

in August, l7y7, Samuel Briggs, of Philadelphia, in con 
nection with nis son, 1s said to nave received the tirst 
patent tor a naltmaking machime ever issued by the 
United States, but as at about the same time several in- 
ventions tor manutacturing nails were made by various 
persons in different parts of the Country, 10 is stiil a some- 
what disputed point to whom the credit of absolute pri- 
ority is due, 

In 1817 the device known as the Blanchard machine, an 
invention o£ Lnomas Blanchard and others, of Boston, was 
successt ulty demonstrated in practical use, and the patent 
sold toa Company for the Cumparatively small sum ot 
$9,000. This Bianchard machine was mtended puarticu- 
larly for small nails, brads and tacks, aud is the basis of 
the inventions which are 1n use tu-uay.—Z'he lron Age. 

Norfolk & Western New rassenger Cars. 

The Norfolk & Western Railroad has just received a 
humber of new vestibule coaches (built by the Balleyer 
& Small Company, of York, Pa. ‘The cars weigh 70,000 
pounds, and are 55 feet long and 10 feet wide. The 
loor framing is of oak, plated with iron, and the body 
is tramed with yellow pine, thoroughly seasoned. 
Double floors lined with mineral wool serve to deaden 

the sound. ‘Thirty-six side posts, besides ‘door and 
corner posts, hold the roof, which is covered with gal- 
vanized iron. ‘he draw and butting gear is the Janney 
bBuhoup system, sustained by eight oak draw timbers, + 
by 12, lined on either side with heavy iwon plates. These, 
with the most modern system of vestibule, render tele- 
scoping improbable. ‘The interior has 25 of Hale & 
Kilburn’s latest style of high back tilting seats, all 
upholstered in crimson plush, The windows, 34 in num- 
ber, are of the finest crystal plate glass, and have the 
Burrows cur shade; they are separated from each other 
by choice selected oak panels carved in neat and tasty 
designs. ‘Khe whole interior is of the finest oak, selected 
especially for the place it was designed to occupy. The 
deck or clearstory lights are of muffled glass of a deli- 
cate plum color. Twenty-eight deck sashes, each of which 
open independent of each other, give perfect ventilation, 
while brass wire screens secure the passenger from the 

dust and dirt of travel. Heat is furnished by two of 
Spear’s improved heaters. A lavatory occupies one cor- 
ner of the car, water being furnished automatically 
trom an overhead tank. Plate glass mirrors with alum- 
inum plaques give a drawing-room finish to the Car, 
which is heightened by an elegant Brussels carpet upon 
the floor. 

The saloon accommodations are upon the most modern 
scientific principles and are all tinished in keeping with 
the body. ‘Lhe male portion of the patrons of the road 
have not been torgotten by the builders, for a luxuri- 
ously furnished compartment invites the smoker. This 
is upholstered in maroon leather, with broad seats, with 
high backs, and an easy chair. A finely tinished movable 
table suggests a quiet, social game. 

‘The cars are lighted by the Frost system, diffused 
through seven center lamps of tasty design. ‘he whole 
interior has been finished with the tinest of varnisnes, 
brought to a rich, dead finish, while the head lining is 
of lignomur, paneled and colored to harmonize with the 
whole. The trucks have each four s6-inch wheels, 
equipped with hollow brake beams. 

Anovner Air-brake Injunction, 

On Jan, 16, a motion was argued before Judge Coxe, of 
the United States Circuit Court tor the Northern District 
of New York, for an injunction against the Eames Vacuum 
brake Company, restraming that company from the man- 
ufacture of air-brake apparatus, infringing tne claims of 
the Westinghouse patents, the validity of which was 
established in the recent suit against the New York Air- 
Brake Company. This motion was granted by Judge Coxe 
and an order tor an injunction similar to that entered 
against the New York Air-Brake Company has been entered 
against the Hames company, 

“The Locomotive” in discussing cracked boiler plates 
Says: “They are likely to first appear at the edge of 
one of the firesheets, and to extend gradually inward. 
Often they are stopped by rumning into the rivet hole, 
and do not extend further. Frequently, however, they 
run past the rivet-hole, or cross it and extend into the 
sheet on the further side of it. 1t then becomes very 
important to check their further progress. This may 
often be done by drilling: a smait hole through the 
sheet at the very extremity of the crack. his hole 
may afterward be tilled with a rivet, or it may be 
tapped and filled with a screw plug.” 

Lhe proper direction in which work should be fed to 
a milling cutter has been discussed in the columus of 
the ‘“‘American Machinist.” Of course the usual prac- 
tice is to feed the work against the cutter, but it is as- 
sSerted that experiment shows that the cutters Keep 
sharper and last longer if the work is fed in the same 
direction as the motion of the cutting edges, thus re- 
versing the old practice. As an explanation of this it 
has been suggested that, in the usual method of feeding, 
the cutting edge first slides over the work to a certain 
extent before it Commences to cut, thus giving rise to a 
grinding action which is absent when the feed is in the 
other direction. 

There has been a trial of electricity as a motive 
power for canal boats on the Hrie Canal. Whe test 
was inade not far from Rochester, and is declured to 
have been entirely successtul. A trolley line was used, 
the wire being stretched over the canal in much the 
Same manner as it is stretched over the streets of 
Cities, except that two wires and two trolleys were 
used, one wire und trolley being for the return current. 
The motors were ot the Westinghouse type, about 
as ure employed for street cars, but in this cuse used to 
turn propellers, 1t is the intention to build electric tug- 
boats to draw other boats, and electricity is expected 
to be taken from the Niagara Halls plant. 

The Lake Superior, Southwestern & Gulf Railroad 
Company, with a capital of $5,000,000, has tiled articles 
of incorporation at Des Moines. he corporation has 
for its object the construction and operation under one 
Management of one or more roads in Minnesota, one 
north and one south line in lowa, with a system in Mis- 
souri, which, with the construction of 200 miles south 
trom Aurora, Mo., will give the new road access to 
Little Rock, where connections for New Orleans and 
Sabine Pass will be made. ‘he whole system will be a 
direct line of rail communication from Duluth to the 
Gulf at Sabine Pass. J. Y. Farwell, Gen. G. M, Dodge 
and George W. Cable are among the backers. 

At the annual meeting of the stockholders of the 
Baltimore & Ohio Railroad Company the annual report 
was presented, showing that the gross earnings for 
the 12 months were $20,214,807; expenses, $19,041,981; 
net earnings, $7,172,825. Addiug to the net earnings 
the income trom other sources ($2,251,377), which in- 
cludes dividends on stocks, interest on bonds, etc., held 
by the company, and deducting the net earnings of the 
Washington branch ($218,536), the total avuilable in- 
come ot the company is shown to be $9,210,666. After 
the interest on its own bonds, rentals, taxes and other 
charges were paid out of this latter amount, a balance 
ot $2,513,440 remained, showing $68,7U6 decrease. On 
the Philadelphia Division gross earnings were $2,1389,- 
325, and the net $640,392, the former being an increase 
of 8.79, and the latter 10.90 per cent. The old Board 
ot Directors was re-elected. 

“Glaser’s Annalen” describes a safety air buffer for 
railway cars. This air cushion buffer is intended to ayoid 
the inconveniences attaching to the ordinary buffer. 
Spring butters are soon worn out, especially because 
the springs, which are supposed to possess a resistance 
of about three tons, do not have a third of that resist- 
ance after some time of service, so that, even if slight 
shocks are produced, the buffers act as if they were 
not supported by springs. In the new buffers, the rod 
is lengthened toward the interior of the carriage, and 
bears at its end a small piston which moves tightly 
into an air cylinder. This arrangement may be easily 
added, for it only requires two or three rivets to fix it 
to the body of the carriage. It is evident that, if a 
violent collision takes place, the air in the cylinder be- 
hind the piston acts as a spring, and prevents the rod 
of the buffer running its whole length,—‘Wngineering 

Review,” 
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Railroad Building, with Reference to Economy in 

Operating.* 

In locating a line of railroad, the ideal line is a_ line 

straight and of uniform grade between the terminal points. 
Such line is seldom seen, for the reason that the large cuts 
and fills necessary would usually prohibit such location: 
If deviations from the ideal line are made they ought not 
to be made haphazard, or even according to the caprice of 
the locating engineer, but only so far as it appears that 
economy will result from such deviation. The resulting 
economy must depend in part upon the cost of construc- 
tion, but must also be based upon a full consideration of the 
cost of operating. It needs only the statement of the fact 
to carry conviction that an increase of distance, of the 
amount of curvature, or of grade, will occasion a disad- 
vantage sufficient to justify an appreciable expenditure to 
avoid it. It is further true that an increase of ‘‘rise and 
fall” is attended with a similar disadvantage. It has been 
recognized for very many years by at least a few engineers, 
that some allowance should be made in favor of a straight 
and level line, and that certain methods of procedure should 
be prescribed to determine what that allowance should be. 

If we know the resistance to be overcome by the engine 
on curves and on grades, as wellason a straight and level 
line, we can readily figure out the distance on straight track 
which will give a resistance equal to a given amount of 
curved track, We can find also the distance which will 
cause the same resistance as a given amount of grade of 
known rate. If then we take the actual length of line, add 
to this the distance which equates for curvature and add 
again the distance which equates for grade; the total will 
be the ‘virtual length” of the line, or the length of the 
straight and level line which will require the same mechani- 
cal work from the engine as the given line with curves and 
grades. The treatment of the question in all these methods 
thus laid down, or in the formulas given, seems to the 
writer to be inadequate, There seems to be no recognition 
of the fact that certain parts of the expense in operating are 
independent of the Piheaicicel work done by the locomotive, 
and of those dependent many are not doubled when the 
work of the locomotive is doubled; there is therefore no 
recognition whatever of the fact, which is certainly true, 
that the addition of amile to the length of an operating 
division does not add to the expense an amount equal to the 
average cost of running a train one mile. 
On most railroads it is known how much it costs to runa 

train one mile, and how much is to be assigned to the 
special items going to make up the operating expense. The 
statistics of the United States Census for 1880 shows details 
of expense for the average of the United States as follows : 

Per cent. 
Bel for lOCOMOLIVES. «csc. Saisie yocee cues 9.31 
WAULEDBUDDLY - is «.. «Taal: vas oaalaeaeh cheatin .68 
CANO WABDDs 550 a See bece prices cspbeasie tensa. 1.06 
Repairs of locomotives............ .+6. Pewee OES 

Total engine....... sae wate 17,24 
Repairs, passenger cars... 
Repairs, freight cars..... 
Passenger car mileage......... 
Freight car mileage............ ...- , 2.21 

Potal GATG ios asesie estes a. sy nisidsolate/aimentotaiae 11,83 
Engine service Wages...... ....sseesseneeee i2 
Train service, passenger............ «++. . 2.85 
Train service, Treigit..s5 <0 sere. ase es saaenien 5.64 
Train supplies, passenger..........--ssecers .33 
Train supplies, freight ........... .....+--. .36 

Total train wages and supplies.... ...... 16.90 

Total train Ox Pense, isc) sta sedaesse se vided 45.97 
Repairs, roadbed and track..............- 
Renewals OL railssc cen. cece ccctecnicteinee cease 
Renewals of: ties “.savp.pecreiaas dees Pesan 
Repairs of bridges..........seeeceee 
Repairs of buildings............... 
Repairs of fences, crossings, etc 

Total maintenance of way.............+- 24.30 24.30 

Total transportation expenses.........-. 70,27 
Loss and damage, freight..............see. -28 
Loss and damage, property and cattle... .31 
Loss and damage, passengers.............. 39 

Total loss and damage.....ccccossssevsses 98 
Agents and station service.........ceeeeeee 10.42 
Station suppres, (.i765s4. Msi cts cwrewen elects otbte 81 
TELOST ADIN: soisis'<onabe s hiteeisats bir abeaste e heubide 1.01 
TAKS Sete e's sce Satay WK: gaesiseb« seeicantemes 317 
General officers and clerks ...............- 3.46 
GALE .. aloes canis aincfersisinie Vintotnt sina aiaetis aaten teas .70 
Insurance...... aki cleti nip Vstetios sinteipiew's stale Ge eiant 26 
Stationery and printing..............cccee .76 
Agencies and advertising .........,....... 34 
Contingent and miscellaneous..... Arr 6.22 (28.75. 29-78 2 120.73 

Grand totals icctesds esos pulsteds ifauvete es we 100.00 

Distance.—Having then the details of operating expense, 
how much can we profitably spend to avoid an increase in 
the length of the line, so that an operating division may be 
kept at 100 miles in length, rather than increased to 101 
miles? What will be the cost of one additional mile? 
Looking critically at the matter, it appears that very few of 
these items would be, for an extra mile, increased exactly in 
proportion to the distance. For instance, fuel is consumed 
in stopping and starting, in banking fires; even in standing 
still heat is radiated. So that altogether the increase for 
fuel on an extra mile will be probably only 67 per cent. of 
that consumed on the average. Engine and car repairs, in a 
similar way, are not all occasioned by running on the open 
line. There are various items entering into the average 
cost; the effect of age, of stopping and starting, of making 
up trains, of grades and curvature wiil all enter into the 
the cost, and as a result 35 or 40 per cent. only will be found 
to properly apply in the case of an extra mile. Some items 
are practically unaffected by a slight increase in length of 
line; as the station, general and terminal expenses, and 
some others. Train wages will or will not enter into the 
cost, dependent upon whether the wages are paid on a mile- 
age basis or by the day or trip. Car mileage will increase 
directly with the distance, or will increase 100 per cent., and 
perhaps the same is true of repairs of road bed and track, 
and renewals of rails and ties. 

Each item is investigated in this way, and summing up 
the effects it appears that when the average cost of a train 
mile is $1 the cost of an extra train mile is not $1, but per- 
haps 35 cents. For any other cost of train mile the result 
would bein proportion ; for instance, for a train mile cost 
of 80 cents the increase would be 28 cents instead of 35 cents. 
The more trains there are running over the line the more 

the expense of hauling them over this extra mile. Fora 
daily train each way we should have in a year 730 extra 
train miles; at 28 cents per mile this would amount in a year 
to $204.40. Again,in order to take care of this $204.40 per | 
per year we may consider that we set aside a sum of money 
which at interest will produce thissum, At5 per cent. this 
captalized sum will amount to $4,088. Then this $4,088 is the 
sum which we can afford to spend in order to save one mile 
of distance, if we have one train only each way daily. If we 
have 10 trains each way daily we can afford to spend ten 
times as much, or $40,880 in order to savea mile of additional 
distance, For 25 trains each way wecan expend $102,200 
to save a mile or $19.36 to save even a foot of distance. This 
expenditure is justified, it should be borne in mind, in order 
to save in operating expenses. 

* Abstract of paper read before the January meeting ot the New 
England Railroad Club, by Prof. L, Frank Allen, of the Boston 
institute of Technology, 

Where a saving of five or ten miles is in question, one ad- 
ditional station may be necessary, and certain items will 
then enter in which were not considered for one mile or 
less. So that for ten miles we must use a slightly greater 
tis per mile; it is hardly necessary to follow this out in 
ull. 
Curvature.—In a similar way it costs something extra to 

haul a train around any curve; the longer the curve, the 
greater the extra cost, and the sharper the curve, the greater 
the extra cost for a given length. ngineers have found by 
experience how much power it takes to haul a train 
around a given curve. ‘he best information we have on 
this point is to the effect that a one degree curve increases 
the resistance by one pound per ton, a two degree curve by 
two pounds, and so on in direct proportion. 

If an engine is pulling its full train load at a slow speed on 
a maximum grade, it is evident that, on reaching a curve, 
additional resistance is encountered, which is liable to stall 
the train. It is found that, by lowering the grade around 
any curve which occurs on maximum grade, it is possible to 
make the resistance sensibly equal, whether on tangent or 
on curve. Just how much the grade shall be lowered in any 
case is determined by experience rather than by experiment 
—-that is, when the grade is lowered it is then observed 
whether a train picks up or slows down on the curves, and 
in time it is found how much allowance to make. An allow- 
ance which is equivalent to 1 lb. per ton [per degree of 
curvature] has frequently been adopted as correct, and 
experiments on train resistance have been in harmony with 
this assumption, 

If train resistance on a tangent is taken at six pounds per 
ton, and on curves as one pound per ton extra for a one degree 
curve, then the resistance on a six degree curve will be just 
double that on a tangent, and in one mile of six degree curve 
there will be 317 degrees of curve all told. Just as it requires 
double the power, or mechanical work, to haul a train over 
two miles that it does over one mile, in entirely similar 
fashion it requires double the power to haul a train over a 
mile of six degree curve (317 in all) that it does over a mile 
of tangent. We have seen how to find the increase of cost 
due to the extra mile of distance, and ina similar way we 
can find the increase of cost due to 317 degrees of curvature. 
We found that, in doubling the resistance by adding a mile 
of distance, we did not double the cost of a train mile. 
Inasimilar way, doubling the resistance by means of 317 
Soe er of curvature, we do not double the cost of a train- 
mile. 
Taking the itemized cost of a train mile as before and in- 

vestigating the effect upon each item, we find in this way 
that it is reasonable to assume that the increased resistance 
will increase the item of fuel 50 percent. The item of engine 
repairs would probably be increased by 67 per cent. for this 
large amount of curvature. Repairs of cars would show 
about 60 per cent. increase. The wear of rails on asix degree 
curve would be more than double that on a tangent, and for 
this item it seems proper to allow 150 percent. It seems 
hardly necessary here to specify or tabulate all the items, 
many of which show no increase. Suffice it to say that the 
total increase of expense due to 317 degrees of curvature will 
amount to about 30 cents when the average cost of a train 
mile is $1, or 24 cents when the cost of a train mile is 80 
cents. In the latter case the cost of one degree of curvature 
will be nearly 0.08 cent per train mile, and the annual cost 
for one train each way 58.4 cents. At five per cent. interest, 
the capitalized sum will be $11.68. That is, on a road where 
there is one train each way daily, we can afford to spend 
$11.68 to save only one degree of curvature, that is to say, 
3¢o part of a circle. With ten trains a day we can spend 
$116.80, and with 25 trains a day, we can safely spend $292, 
and save even one degree of curvature, In turning a right 
angle, or 90 degrees, tne figures would show for one train a 
day $1,051.20; for ten trains $10,512, or for 25 trains, $26,280. 
kise and Fall.—There can be little doubt that in passing 

from one point to another, it costs more to haul a train if a 
succession of summits has to be passed over, than if there 
is a continuous rise or a continuous fall from one terminus 
to another. It is, perhaps, less easy to investigate this 
matter than the cases of distance and curvature, but 
reasonably satisfactory conclusions may be reached here. 
It may readily be shown that it takes about the same power 
to raise a train vertically 26 feet as to haulita mile ona 
level. We then seek to find how much the cost of a train 
mile will be increased, if the train be raised through a 
height of 26 feet and then lowered again, or if, in other 
words, there occur in the mile 26 feet of rise and fall. It will 
make a difference in the cost whether, in running down hill, 
brakes need to be used constantly, occasionally, or not at 
all. Taking the medium case, where steam is occasionally 
shut offand brakes occasionally set, in running down hill; 
investigating in detail as before, we shall find that for 26 
feet rise and fall we shall increase the cost about 334 cents 
when the average cost of a train mile is $1, or about 3 cents 
for a train mile cost of 80 cents. The cost of one foot of rise 
and fall will be .4, cent, and this for one daily train each way 
will in a year amount to 84 cents, or capitalized at 5 per 
cent., we can afford to spend $16.80 to save 1 foot of raise 
and fali; $168 for 10 trains; and for 25 trains a day we can 
profitably spend $420 to save only 1 foot of rise and fall. 
These figures reached in the case of distance of curvature, 
and of rise and fall, may seem large, It must be remem- 
bered that they result from a slight increase in the cost of 
running each train. Anything which weuld cause an in- 
crease in the number of trains would in all procaine. cause 
even a greater yearly expense, and would justify even a 
larger expenditure, if by making it the increase in the 
number of trains could be avoided. 
Maximum Grade.—When you increase the grade on a 

railroad you increase the resistance of the power required to 
haul a given train. With an engine of given power, as you 
increase the rate of grade you must decrease the length of 
train or the engine will not haul it. With a given traffic to 
be carried over the line, an increase in the grade means an 
increase in the number of trains, unless you increase the 
weight of locomotive, and this in general may be considered 
out of the question. Yon are probably using the heaviest 
locomotive practicable in any case. 
As in the case of distance we found the increase of expense 

due to hauling a train over double the distance, and as in 
our consideration of curvature and rise and fall, we consider 
the increase of cost due to doubling the resistance; in a 
similar way, in investigating the effect of grade, we proceed 
to find the increase of cost due to doubling the resistance, 
but in this case doubling the resistance by doubling the 
number of trains. Without here stating the items in 
detail, it is sufficient to say that an investigation sim- 
ilar to the others is again made in this case, and it is 
found that the train mile cost for an additional train is 
about 50 cents, when the average on the road is $1.00 or 40 
cents fora train mile cost of 80 cents. Now if we wish to 
compare two given grades, it is clear that if we know what 
allowance to make for train resistance, and have the given 
weight and proportions of the locomotives used, we can 
without difficulty calculate the weight of train that can be 
hauled on each of these grades. A comparison of the train 
weights on the two grades will show by what per cent. the 
number of trains must be increased on the steeper grade in 
carrying a given traffic. If the increase in the number of 
trains is 20 per cent., then the increase in cost will be 20 per 
cent. of what we have found as the proper figure for 
doubling the number of trains. It must be further under- 
stood that when you increase the number of trains, each 
additional train must run over every mile of the division, 
and if the division be 100 miles long, each additional train 
will cost, using our previous figures, 40 cents for each mile, 
$40 for the division, and this for each train. 

Calculations made for an average consolidation engine, 
show that on an operating division 100 miles long, a differ- 

enee in grade between 0.70 per 100, or 37 feet per mile; and 
1.00 per 100, or 53 feet per mile, for one daily train each 
way, at 80 cents per train mile, will justify an expenditure 
of $8,000 per year; capitalizing at five per cent., we find 
that we may profitably expend $160,000 of capital rather 
.than make the maximum grade of the division 53 feet per 
mile, if by this expenditure we can keep the grade at 37 
feet per mile. For ten daily trains each way we can spend 
$1,600,000, and for 25 trains per day, $4,000,000, to secure 
the lower grade. In figuring the number of trains, all 
trains running should not be included, but only those 
(mostly freight) whose length would be affected by the dif- 
ference in grade. 
The figures shown for grade seem large, and they are 

large, but the writer believes them tc be substantially cor- 
rect, and they prove that the work of the civil engineer in 
designing work for economical operation is of the highest 
order of importance. The opportunity for waste is so great 
that it seems wicked that a considerable portion of the 
earlier work in railroad Jocation should have been done 
without proper appreciation of such questions, or sometimes 
in disregard of them. 

It is desirable that attention should be called to the fact 
that the sum that can profitably be expended in any of these 
cases depends on the number of trains. It follows then 
logically that on lines where the traffic is small we shall 
make the location so that cuts and fills shall be as light as 
may be, even though the line be longer and more crooked; 
on a line of large traffic, on the other hand, we shall make 
the line as straight as practicable, even though the cuts and 
fills are large. We should do this, however, not blindly, but 
we should lay the line where we find that first cost and 
operating expense, both considered, will give us the most 
economica! line. The figures we have given will further 
convince us that many earlier lines were properly located 
for the conditions of the meagre traffic which then existed, 
but have since become unsuited to the larger traffic in 
later times carried over them. While the matter 
of location, then, is a striking instance, it is not the 
only instance of importance in railroad building. That 
this is true is instanced by a report of P. H. Dudley, 
who is well known in railroad circles in connection 
with valuable work done through the medium of his 
dynagraph ear. Fellowing certain experiments on train 
resistance and certain investigations as to coal consumption, 
he announced that if the train resistance on the L.S. & M, 
S- R. R. could be reduced one-quarter, the saving to the 
road in operating expense, based on the amount of trafic in 
1873, would amount to more than $750,000. That a saving of 
25 per cent. was then possible for many roads was evidenced 
by the fact that, comparing two roads entering Cleveland at 
that time, one with iron raiis and low joints, the other with 
steel rails well laid and buallasted, a difference in train re- 
sistance of as much as 57 per cent. was found. The moral to 
be derived from his statement and showing is that the en- 
gineer who figures only upon the comparative cost of heavy 
and of light rails for a series of years, stops far short of his 
whole duty. The smaller train resistance and corresponding 
smaller operating expense in favor of the heavier rail is a 
consideration of definite importance, 
Inasimilar way, but toaminor extent, ties treated by 

preservative agents find their economy not alone in longer 
life directly considered, but in some degree at least to the 
freedom from disturbance of track for a longer period, and 
the resulting gain in lower maintenance of way expenses and 
lower train resistance. 

In another direction, too, railroad building with reference 
to economy in operating is a necessity not by any means 
fully appreciated. This isin the design or arrangement of 
yards and stations. Many railroad men assert unequivocally 
that a well designed yard in this country is a noteworthy 
exception. It is no doubt true that yards for sorting trains 
can be operated very economically by gravity, as in the Edge 
Hill yards near Liverpool, England, where about 2,500 cars 
are every night started without the use of locomotives. 
Probably where the sidings are arranged so that switching 
can be done mainly by “poling,” economy also results. 
Nevertheless it is believed to be true that neither of these 
methods are very extensively used in this country, even 
where the topography is well suited to their use. 

In another direction the design of structures for the hand- 
ling of coal, opportunity for building with reference to 
economy in operating is evident. In the proceedings of the 
Master Mechanies’ Association for 1887, the report of a com- 
mittee shows that the handling of coal by ordinary platform 
costs 20 cents per ton; by the Kerr or Clifton chute, about 
seven cents; while by using a high trestle and hopper bottom 
cars, the cost may be reduced to four centsaton. The chute 
which gives the greatest economy of operation costs the 
most money. Where a small amount of coal is to be handled 
the expensive plant will not be justified; where a large 
amount of coal is to be handled, it would prove ruinous to 
pay the h gher cost per ton for handling. 
tt is not the purpose of this paper to multiply examples. 

It is enough that the principle to be observed should be 
Satablighds The most important points to which attention 
should be given are: 1, location ; 2, track surface ; 3, yards. 
Beyond these, however, profits in railroading, if there are 
any, are made up nowadays largely of minor economies ; to 
secure these, railroads must be designed and constructed 
with careful attention at every step to the securing of 
economy in operating. 

Report of M. C. B. Association Committee on Standard 
Sizes for Catalogues, Specifications, Etc. 

This report will be presented at the next annual M C. B. 

convention for consideration and action, and is published 
in advance upon request of the Chairman of the Committee 

because of the suggestions contained, which may be of 

value, regardless of the action of the Association, 

The Committee appointed at {the close of the last annual 
convention to confer with a committee of supply men with 
a view to adopting standard sizes for pamphlets, specifica- 
tions and trade catalogues submits the following: 
A meeting was held at Lakewood immediately after the 

adjournment of the convention, Messrs. Geo. Morris, French 
Spring Company; Jas. Cullen, Niles Tool Company, and 
R. A. Parke, Westinghouse Air Brake Company, being 
present on behalf of the supply men. The question of 
pamphlet sizes and their adaptability to trade circulars 
was fully discussed and the details were then left in the 
hands of the M. C. B. Committee. This Committee has 
gone carefully over a large assortment of circulars and 
printed matter, and has also consulted with the different 
technical associations and papers, and now submits the 
following recommendations for the Association’s standard : 

Postal card circulars, (1) 334 x 64% inches; pamphlets and 
trade catalogues, (2) 344 x 6 inches, (3) 6 x 9 inches, (4) 9 x 12 
inches ; specifications and letter paper, (5) 844 x 10%4 inches, 

In explanation of these recommendations: (1) 384 x 64 
inches is recommended as the size generally used in postal 
card notices. (2, 3, 4) 34g x 6 inches, 6 x 9 inches, 9 x 12 
inches. The sizes may be folded, without much waste, from 
stock paper 25x37 inches. The size 9x12 inches will go into 
a compartment or drawer 10 x 12 inches and by dividing it 
with a tin partition the 6 x 9 inches catalogues can be filed. 
By dividing it into four compartments, the 34 x 6 inches 
catalogues can be accommodated. These small compart- 
ments would also take the U. S. postal card of 334 x 6% 
inches. The No. 2 size is a convenient pocket size, (5) Fo 
specifications and letter paper, 84% x 10}¢ inches was select- 
ed, as it can be cut from folio size 17 = 22 inches, 

> « 
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For the convenience of members the Committee submits a 

eut of a cheap filing case suitable for filing papers of the 

above dimensions, which is constructed so as to rest ona 

chest of drawers about three feet high, and may be de- 

scribed as follows : 

Proposed Filing Case. 

The case is 3 feet 434 inches wide, 3 feet 14 inch high and 
11% inches deep over all. The upper portion is divided into 

pigeon holes, covered by glass doors, and is 103 inches deep 

over all; it contains 30 places for pamphlets 6 x 9 inches, 
6 places for pamphlets 9 x 12 inches, 3 places for specitica- 
tions and letter paper 814 x 1034 inches, and one small com- 

partment for cards 3% x 6 inches. The lower part of the 

case is divided into six drawers, not covered by doors. 

These drawers are divided into compartments suitable for 
either the small cards or pamphlets 334 x 61, inches, and 
314 x 6 inches, excepting one drawer which is partitioned 
for the standard index card 3 x 443 inches. 

Itis intended that the pigeon holes and compartments 
be numbered and the pamphlets in them haye a correspond-— 
ing number, and that they be indexed by title and reference 
to this number. ‘hose preferring it can use the ordinary 
filing cases now on the market by dividing the inside by 
light tin partitions, so as to take the 6 x 9 inches and postal 
card sizes. Most letter cases are arranged for9 x 12 inch 
soniye and will consequently take the special size, 8)¢ x 1034 
inches, 
The advantages of having a properly indexed file of rail- 

way trade catalogues and pamphiets are so great that it is 
believed it will require little effort on the part of the mem— 
bers to bring about uniformity in such matters, both with 
the railway and supply houses, 
GopFREY W. RuopEs, W. H. Lewis, R. P. C. SANDERSON, 

Committee. 
The filing.case proposed by the Committee contains 30 

holes for pamphlets 6 X 9 inches; six holes for same 9 X 12 
inches, and three holes for specifications, etc.; places for 

letter paper gt X 102 inches; five drawers with five com- 

partments each for small cards and pamphlets; and one 

drawer with two compartments for index cards 3 X 4} 
inches, 

Meeting of Mechanical Engineers, 

Of the papers read at the recent meeting of the 
American Society of Mechanical Hngineers, and named 
in our last issue, we have selected that om ‘Recent 
Progress in the Manufacture of Steel Castings,” 
by Mr. H. L. Gantt, for publication in this issue 
of the National Car and Locomotive Builder; and it 
will be found on another page, together with a part of 
the discussion it brought forth. 

‘Yo the question, ‘“‘Which is the best process to repair 
old files—sand-blasting etching, or recutting?’ which 
Was discussed at some length, Mr. Henry L. Binsse re- 
plied to the effect that it did pay to have them recut 
twice if the files were originally good ones, and that 
these good ones were the only kind of files that it 
paid to buy in any event, and he gave some cases 
from his experience to prove it. He said that first- 
class files properly recut were as good as new, and 
reduced file bills about 30 per cent. Others, however, 
thought the best way to repair old files was to throw 
them away and get new ones. 

An Opportunity for Inventors. 

The Metropolitan Traction Company, of New York, 
have appropriated a sum of $50,000 as a prize to any 
person who shall, before March, 1894, submit an actual 
working system of motive power for street railway 
cars, which shall be as efficient im speed and 
economy as the cable or trolley, but without 
the use of poles and overhead wires. The Rail- 
road Commissioners have produ... co-operation in 
the matter, and it is expected that the company’s liberal 
offer will stimulate some inventive genius to devise a 
method of street. transportation more suitable to a 
crowded metropolis than those now in use. The ex- 
perience of the new cable cars on Broadway since their 
inauguration a short time ago, where traflic has in- 
creased 25 per cent., while operating expenses have 
decreased 20 per cent., has convinced the traction com- 
pany that some more speedy and reliable motive power 
than horses is demanded by the public. As the de- 
Sired system is intended for use over the entire city 
the cable would be inapplicable, while the overhead 
features of the trolley system would be so objection- 
able in the crowded streets of New York as to make 
that method undesirable. 

.,, Schladebach, in Germany, which for a long time was 
_ Gredited with having the deepest bore hole in the world, 

has more recently been outclassed by the town of Par- 
uschowitz, in upper Silesia, at which there is now a 
bore hole over 6,560 feet in depth. The smallest diam- 
eter of the hole is about three inches. A series of care- 
a biped peat measurements is to be made at different 
Dp ; 
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Steel in Car Construction. 

At the December meeting of the Western Railway Club, 
Mr. J. D. McIlwain read a paper on steel in car construc- 

tion, This paper opened by giving a short description of 

the steel cars exhibited at the World’s Fair, both foreign 

and domestic, the description being accompanied by 

numerous illustrations showing the general construction of 

the cars. 

The following is an abstract from the paper : 
The writer asks your indulgence while he tries to describe what 

he considers without prejudice the coming type of metal car. 

Doubtless you were all at the World’s Fair, and I will assume that 

you were in the Transportation Building and took more or less in- 

terest in the cars on exhibition, and that you took some interest in 

what might be considered an innovation in old-established practice. 

Steel cars are looked at with a doubting eye, largely because pre- 

vious attempts have not developed a car up to the present idea of 

standard. This lack of success of other types has led to the design 

of a car frame that should overcome the lack of confidence gener- 

ated by previous attempts, From previous experience and with 

knowledge obtained through other channels, it has been demon- 

strated that a steel frame car can be built that will embody 150 per 

cent. or 24% times greater resisting strength, at least 300 per cent. 

longer life, cost 50 per cent. less cost for maintenance, and weigh 15 

to 20 per cent. less than the modern American wooden car. These 

figures may appear startling. Let us analyze them: 

Greater resistance: It should not take long to satisfy any man who 

can or will compare the resisting power of wood and steel, that the 

strength of four 6-inch 13-pound and two 12-inch 32-pound I-beam 

longitudinal sills, combined with 6-inch 15-pound I-beams for end 

sills, and body bolsters of 10-inch steel plates, will give a resisting 

strain 2% times greater than six 5-inch by 9-inch wocden sills as 

constructed in present practice. 

Length of life: The average life of a wooden car is twelve years, 

decay being largely the cause of disease. A steel frame will last 

say forty-eight years, or four times longer than a wooden one. This 

is based on what we actually know regarding wood and by com- 

parison in steel. Take for instance iron or steel bridges and build- 

ings built twenty or more years ago, At the present time they ap- 

pear to be good for more than twenty years more, yet the exposure 

is greater than if in a car. 

Maintenance: We claim a saving of 50 percent. There may be 

some doubts about this. In steel there is no shrinkage, therefore 

there is no labor expended the first two or three years in taking up 

slack, which is necessary with all wooden cars. There is no wear 

and very little tear in steel, while with wood it is continually on 

the increase from start to finish. Whenacar is twelve years old 

it costs more to maintain it in safe condition than it is worth, ac- 

cording to the M. C. B. rulesof depreciation. In a steel car all 

that requires renewal is the wooden parts, such as floor, siding and 

lining. Of course the wheels, axles, journal bearings and brake- 

shoes depreciate the same on all cars, wood or steel. Taking these 

facts into consideration, 50 per cent. less in cost for maintenance is 

a moderate estimate. 

Less weight: The Harvey cars on exhibition weighed as follows: 

Box car, 28,900 pounds; gondola, 22,000 pounds; tank car, 19,000 

pounds; against an average weight for wooden cars of 34,000, 26,000 

22,000 pounds, respectively. Yet with all these advantages over 

the wooden construction, itis very hard to convince the average 

railway manager that it is economy for his company to pay 20 per 

cent more for a steel car. A little calculation will show what can 

be saved by using steel cars, The average life of a wooden freight 
car is 12 years. We will take the low estimate of 36 years for a 

steel car properly constructed. The cost per year to maintain a 

wooden car is estimated at $50, or $600 for 12 years. First cost, 

$650; two renewals, $1,300; total, $1,950. Add to this maintenance for 
36tyears at an average of $50 per year, or $1,800; making total princi_ 

pal invested $3,750. Adding to this 6 per cent. compound interest 
would make an outlay of $2,151.40 for 12 years; $6,478.39 for 24 years, 
and $15,144.44 for 36 years for one wooden car. Fora steel car, first 

cost would be $800; maintenance, at an average of $25 per year for 36 
years, would be $900.00; a total of $1,700.00 principal invested; with 

six per cent. interest added, would make an outlay of $2,027.68 for 12 

years, $4,795.54 for 24 years, and $9,310.29 for 36 years, showing a 

saving in favor of the steel car of $123.72 in 12 years, $1,682.85 in 24 

years and $5,834.15 in 36 years, an average of $162.06 per year, On 

1,000 cars, according to above calculation, $162,060.80 would be 

saved in one year, and $5,834,130 on 1,000 cars in 36 years, by using 

steel cars instead of wood. 

How can steel replace wood in construction, especially in details 

One of the weak points in cars built at present is the draft appli 
ance, which is subject to harder service than any other part of the 

car, and no doubt costs more to maintain. The question of steel 

center sills was before the M. C. B. Association last year. It was 

the last subject and was received among salvos of thunder, light- 
ning and rain, which may be the reason that it did not receive more 
attention and discussion than it did. 

Iam satisfied that steel center sills, including the draft arrange 
ments, can be successfully applied to freight cars, and that steel in 

passenger car construction can be more successfully used than it 
has been yet. In new construction a good plan would be to use 

steel center sills of 12-inch I beams and 8-inch by 8-inch end sills of 

oak, the top of the end sill to be flush with top of floor. This would 

leave 6 inches of center sills below end sills. The lower half of the 

center sills should be cut away and project flush with outside edge 

of the end sills, forming a draft sill, to which the stops can be 

bolted or riveted. This would form a very simple and strong con- 

tinuous draft rigging, doing away with separate draft timbers, 
By using 12-inch center sills, one of the weakest and most expensive 

points is overcome, viz., the breakage of center sills over bolsters, 
and the continued renewal of draft timbers. These two items cost 

more for maintenance than all the rest of the car above the wheels. 

If the expense of these two items can be reduced (and it can) thou. 
sands of dollars can be credited annually to the car repair account. 

A great deal of adverse comment has been made on the weak 

construction of our passenger cars, more especially since so many 

serious wrecks have occurred during the World’s Fair period. If 

a good non-telescoping device were in use on all cars in passenger 

trains, no doubt the loss of life, limb and property would be reduced 

toaminimum, The vestibule has done much toward preventing 

this evil, but the vestibule is not in general use enough to accom- 

plish much. The vestibuled cars are nearly all in limited trains, 

and the tracks are. kept clear for them, hence very few accidents 

happen and very few cars are telescoped. The accidents happen to 

trains with cars that have no vestibules, or with a train of cars with 

and without them; the former generally come out beat. The writes 

believes that the coming car will be built on radically different liner 

from the present. The principal change will be in the end. Instead 

of the platforms, draft timbers and vestibules being separated from 

the car frames proper, they will and should be one and the same: 

Is there any good reason for using the antiquated separate plat. 

forms and draft timbers, when continuous sills can be used with 

the draft rigging between the center sills on the same principle as 

shown in Fig, 18 for steel center sills for freight cars ? 

An outline of what I would call an ideal passenger car frame 

that would make telescoping and crushing in of ends and sides a 

thing of the past, is the following: Use two 12-inch I beams about 

32 pounds per foot for center sills, and six 8-inch 18-pound I beams 

or side and intermediate sills; two 8-inch, 20 pounds per foot I 

beams for end sills. The center sills to project below the end sills, 

say 6 inches, to permit the draw bar passing between the center 

sills. The draft stops should be placed the same as in freight cars. 

Make the side plates of 6-in. I beams, 13 pounds to the fooc, the 

end plates of 6-inch I beams, 16 pounds to the foot, with eight 3 by 4 

nch angles for corner and end posts,with 1% by 3 inch plates for end 

braces With a superstructure like this composed of steel sections 

properly put together and braced, with the usual bufling attach- 

ments, etc., for vestibule, would reduce the liability of wrecks to a 

minimum. No doubt there are some orthodox car builders who 

would consider it heretical to build a passenger car without the 

present and past style of platforms, and to mention steel frames 

for any kind of car, well, ‘they don’t want to live to see it,” at 

least they “don’t expect to.”’ If there are any such within my hear, 

ing to-day (and I hope there are none), take my word for it, the 

day is not far distant when you will not only see steel center 

sills, but complete steel frames for both passenger and freight 

ears. For the former as a matter of safety, strength, long life and 

economy; for the latter as a matter of economy in cost for mainte- 

nance and dead weight. In may be contended that the cost of re- 

pairs will be greater with steel than with wooden frames. Thatis 

a question open for argument, The object of using steel is to in 

crease the power of resistance; which it will do, as before stated 

250 per cent. This will therefore reduce the amount of repairs 

necessary caused by rough handling 250 per cent. or more, and the 

repairs necessary for wear and tear must be very much less be- 

cause of there being no shrinkage nor decay. As to its being 

necessary to have special machinery to repair steel cars, 

very well appointed railway o comotive and car shop is 

equipped with punches, shears, cold saws, bulldozers, etc., 

and that is about all that is needed to frame and form ma- 

terial for renewals and repairs of steel parts. If stand- 

ard sections are used very little forging will be necessary. 

If put together on car-building lines and not jike a boiler, it will be 

as easy to remove and repair bent or defective parts, as in a wooden 

car. The evolution would be gradual from wood to steel. The 

same would be the case with appliances for repairing. The cost 

for any change in the repairing plant would be small compared to 

the reduced amount of repairs required with the use of metal 

frames. In European and other foreign countries the evolution 

from wooden to metal cars has been quite rapid. It having been 

demonstrated that the metal car costs much less for maintenance 

than the wooden car, yet the difference in cost of metal and wooden 

cars is much more than it is or will be in this country, as they 

build a car there without much regard to future cost of mainten, 

ance, whichis a very important item in this country. Thus tar 

our metal cars have been built with a view to future maintenance, 

which is a consideration absolutely necessary, 

The question of dead weight is of considerable importance. To 

obtain a steel car with 15 per cent. less weight than a wooden car 

of same capacity means a saving in cost for haulage of 15 per cent., 

which insures a less number of cars to do the same amount of busi- 

ness, a less number of cars to maintain and renew, Making a very 

murked reduction in the cost of rolling stock, and should leave a 

large balance on the right side of the yearly earnings to pay div- 

idends with. 

Finally, the question of the success of metal carsin this country 

depends largely on the disposition of our railway managers and car 

owners to pay 20 per cent. more for new equipment that will reduce 

the present cost of operation and maintenance 450 to 75 per cent. 

Annual Reports of the Vanderbilt Lines, 

At the semi-annual meetings of the several Vander- 

bilt railroads, held in New York recently, the following 

Statements were made: 

The New York Central for the quarter ending Dec. 
31, partly estimated, shows: Gross earnings, $11,834,U0U0, 
decrease, $365,284; net $3,771,000, decrease $110,730; 
first charges $2,585,000, increase $130,094; profit $1,18t,- 
000; decrease, $239,823; surplus after usual dividend 
$61,1U0, decrease $249,869. For the six months end- 
ing Dec. 31 the showing is: Gross $24,046,000, de- 
crease $219,880; net $7,715,000, increase $165,195; first 
charges $5,215,000, imcrease, $250,874; surplus after 
dividend $264,300, decrease $85,671. Lhe New York 
Central operated in 1893 2,334 miles, as against 2,096 
last year, and the percentage of operating expenses 
was 68.15, compared with 638.18 last year. The protit 
for the quarter has decreased from 2.89 to 2.79 per cent. 
The Lake Shore reports for the year ending Dee. 31, 

partly estimated: Gross earnings $25,686,51Y, increase 
$1,235,136; operations and taxes $17,U61,75U, increase 
$1,258,560; net $6,624,769, increase $12,576; tixed charges 
$3,370,000, decrease $5,364; protits $3,254,76Y¥, increuse 
$17,940; surplus after usual dividend $286,779, increase 
$17,940. The expenses include all equipment expendi- 
tures brought forward trom 1592, and $1,100,000 ex- 
pended this year for renewal and additious to equip- 
ment and betterments. Nothing has been charged Ww 
construction or equipment since 1893. The tunded 
debt has been decreased during the year $250,0U0 by 
the operation of the sinking fund. The operating ex- 
penses were 72.03, against 7U.50 per Cent. last year. 
The Michigan Central for the year ending Dee. 31 

shows: Gross earnings $16,075,000, increase $16/,0UU; 
operating expenses $12,136,000, increase $90,000; sur- 
plus after interest and rentals $1,538,000, increase 
$80,000; profit after deducting Canada Southern pro- 
portion $1,065,000, decrease $12,000; other income $46,- 
v00, decrease $1,000; surplus after regular dividend $80- 

* 399, decrease $18,000. All expenditures for improve- 
ments and betterments have been charged to operating 
expenses, 

The Chilian Claims Commission has overruled the de- 
murrer of the government of Chili to the claim of the 
North and South American Construction Company, the 
largest and most important case referred to that tri- 
bunal. his Company made a contract with the repub- 
lic of Chili in 1888 to construct and equip a railroad 
600 miles long, from Santiago northward into the min- 
ing districts, for which it was to receive $17,000,000 
United States gold. The government took possession of 
the road that had been finished and all the material and 
plant of the company in 1890, and stopped the work of 
construction. ‘The company’s claims amount to about 

$6,500,000, 
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Master Mechanics’ Association Notices. 

The following circulars have been issued by the respect- 

ive committees of the Master Mechanics’ Association : 
Special Shop Tools. 

Your committee appointed to report on ‘“ New or ap- 
proved appliances, either hand, power, pneumatic, hydraulic 
or electric, applied or applicable to locomotive manufacture 
and repair,” desire to get all the information possible on the 
subject, and in order to present a paper at the next Con- 
vention of our Association that will give the members full 
information as to what is now in successful use in various 
shops, earnestly request al] members who have in practical 
use in their shops any of the devices named, or who can 
give reliable information concerning the use of them in 
other shops, to send blueprints, photographs, printed cuts 
or pencil sketches, with any written or printed matter they 
can get in connection with them. 
Your committee hope that members will not confine 

themselves to applicances purchased from builders, but in- 
clude any device that they may have gotten up, or that may 
have in any way originated in their shops. 

In many shops there are special] forms of jigs, holders and 
small tools, invented to cheapen work or to make produc- 
tion accurate and interchangeable. Particulars concerning 
these minor tools ought to be sent to the Committee with- 
out fail. 
Answers to be sent to T. W. Gentry, Master Mechanic, 

Richmond & Danville Railroad, Manchester, Va. 

tT. W. Gentry, Geo. L. Potter, H. D. Gordon, G, R. Joughins, 

Wm. Swanston, F. B. Miles, Committee. 
Location of Exhaust Pipe and Size of Nozzles. 

1. Do you know howto locate exhaust pipes to get the 
best results? If so, how ? 

2. Should location of exhaust pipes be the same for 
straight stacks and taper stacks? 

3. Have you had any experience that would show that too 
large an exhaust nozzle would have the same effect on the 
tire as one too small? 

4. Your committee realizes that they have considerable 
work:-before them, and would be ‘greatly obliged to you if 
you will promptly reply to the foregoing questions; and if 
you have any suggestions on this line that will beof benefit, 
and have had any experience that the Committee could 
make use of we will appreciate same. 

Please send replies to R. Quayle, C. & N. W. Ry., So. 
Kaukauna, Wis. 

R. Quayle, W. S. Morris, J. W. Hill, J. McNaughton, Wm. 

Forsyth, D. L. Barnes. Committee. 

Cost of Maintaining Locomotives. 

Your committee appointed to report on the above subject 
at the next convention Of the Association have carefully con- 
sidered its various phases, and are of the opinion that the 
cost of maintaining locomotives is influenced to a large 
degree by the manner in which the engines were built, the 
conditions of service, the facilities the railroad has for eco- 
nomically making both light and heavy repairs, and also 
that the methods of accounting have an influence on the 
apparent cost. 

In order that the committee may have the results of the 
experience of the members to guide it in its work, you are 
requested to reply to the following questions: 

1. Please send us a copy of your latest monthly per- 
formance sheet in detail, also a statement or performance 
sheet covering the last fiscal year. 

2. Furnish a statement of the number of eight-wheeled, 
moguls, ten-wheeled, consolidation and twelve-wheeled en- 
gines in freight and passenger service; also the size of the 
cylinders of each class. 

3. What was the average mileage of your engines during 
the last fiscal year, excluding the engines that have not 
been in service during the year? If possible, give separate 
figures for road engines, switches, construction engines and 
suburban engines. 

4, If not given in your performance sheet, please state 
the average cost of repairs per engine-mile on your road for 
your last fiscal year. 

5. Give the mileage for the 10 engines making the highest 
mileage on your road during the last year, 

6. Do you keep an individual repair record for each engine, 
or are all repairs pooled? 

7. Please state to what account each of the following items 
are charged: 
Material and labor employed in the regular repairs of lo- 

comotives. 
Material and labor employed in the repair of wrecked lo- 

comotives. 
Material and labor employed in the repair of foreign 

locomotives wrecked on your road, or bills which your road 
must settle for the same. 
Material and labor employed in building or rebuilding 

engines to fill vacant numbers. 
Cost of engines bought to fill vacant numbers. 
Cost of new shop tools purchased from outside parties, 
Material and labor employed in building new shop tools 

and machinery in your own shops. 
Materiai and labor employed in repairing shop tools and 

machinery. 
Heating, lighting of shops and shop supplies, such as fuel 

for stationary engines, oil. waste, brooms, laborers’ tools, 
ete, 
Salaries of master mechanics, clerks, foremen and other 

items of supervision, 
Salaries of traveling engineers and air-brake inspectors, 
Wages of laborers, watchmen, etc. 
Laboratory expenses. 
Drafting room expenses. 
Rental of engines, when they are, leased for any cause 

whatever. 
If, in addition to such of the above items as you charge to 

locomotive repairs, there are other items not mentioned here 
‘oe you also charge to that account, please enumerate 
them, 

8. What difference, if any, have you found in the cost of 
maintaining locomotiyes built in railroad and in contract 
shops, particularly for the first three years of their lives? 
Give full particulars, and if the figures have been affected 
by an unusual breakdown or mishap of any kind (notably 
the unlooked-for failure of firebox sheets, frames or cylin- 
ders), inform the committee of the fact. 

9. State what proportion of the entire expense of loco- 
motive repairs is spent on the boiler, the cylinders and 
running gear, and the tender. Please itemize the repairs in 
this manner when making the comparison between contract 
and railroad-built engines. 

10. In maintaining your locomotives in first-class condi- 
tion, what average percentage of the total motive power is 
necessary in the shop ? 

ll. Are your branch lines and division terminals fully 
equipped for doing running repairs? 

12, Please state, according to your experience or observa- 
tion, what facilities for making running repairs should be 
provided at round-houses away from shops in order to do 
that kind of work economically. 

13. Do you provide facilities for making heavy repairs at 
other than your main shops? If so, how does the cost of 
such repairs at these places compare with the cost at the 
main shops? Can the engine be turned out of the small 
ey as quickly as from the main one? 

14. Do you find that, with your facilities, it is possible to 
build locomotives at your main shops for less than you can 
buy them ? : 

15, Lf you cannot do so, would aéditional facilities ip the 
way af new tools enable you to do so,and would such an 

outlay be warranted by the amount of work in prospect for 
such machinery? Will you please state what new tools 
would be needed to so cheapen the work of construction. 

16. Could not additional tools required for such work be 
utilized for repair work also, and the cost of heavy repairs 
thereby be greatly reduced ? 

In formulating the above questions your committee is 
aware that it has in some cases asked for information which 
railroads may not desire to have published in connection 
with the name of the road. The committee will respect all 
such wishes, and does not desire the data for the purpose of 
making objectionable comparisons, but to guide it in further 
investigation, 
Information bearing on this subject, but not called for in 

these questions will be greatly appreciated. 
Answers should be sent to Mr. G. W. Rhodes, §. M. P. of 

the C., B. & Q. R. R., Aurora, Ill., as soon as possible. 

G. W. Rhodes, Jacob Johann, W. Smith, J. N. Barr, W, 
Garstang, W. H. Marshall, Committee. 

The “Indian Engineer’ says that the experience of 
many railways, both in the United Kingdom and In- 
dia, has shown that six-wheeled vehicles, constructed 
with a flexible wheel base, though more expensive in 
first cost, give greater comfort in traveling, and effect 
a certain saving in wear and tear. Further, by the use 
of six-wheeled vehicles, the risk, in cases of certain 
accidents, is reduced to a minimum. In 1889, the Goy- 
ernment of India issued an order prohibiting the use 
of six-wheeled vehicles on all state railways in India, 
supposing quite erroneously that such vehicles must 
necessarily have a rigid wheel base. The order of 1889 
has recently been withdrawn. 

At various points on the Bosporous the current from 
the Black Sea to the Mediterranean has prodigious force, 
and it is now proposed to harness some of this waste 
power for the lighting of the whole city of Constanti- 
nople, and a considerable length of the adjacent coast 
by electricity. The way in which the inventor intends 
to turn the ocean currents to ‘account is to erect three 
very powerful dynamo machines upon the three points 
of the Bosporous where the current has the greatest 
force. It is stated that the Turkish Government has 
taken the project into consideration and has nomi- 
nated a commission to report on it. 

The steamer “Jennie,” belonging to the Arctic Whaling 
leet, lately arrived in San Francisco with the news 
that the “Newport” had wintered in the Herschel 
Islands, a small island west of the mouth of the Mac- 
kenzie River, and, aided by a sea remarkably free from 
ice, worked her way north this summer in pursuit of 
whales as far as the eighty-fourth parallel, or within 
six degrees of the Pole. If true, this is the nearest the 
Pole has ever been reached. 

Venetian Ironwork. 

The designers and makers of the Venetian ironwork, of 
which the following cuts are illustrations, are Messrs, A, J. 
Weed & Co., of 106-8 Liberty street, New York, Drawings 
and material for a large variety of designs in this work can 
be obtained of this firm, as well as tools for its manufacture. 
In this work the ironis shaped by special devices, and the 

attachments are made not by welding or riveting, but by a 
system of clasping which is both efficient, rapid and cheap. 
By this method very handsome designs in light ironwork 

can be turned out with but little required skill on the part 
of the operator. Full instructions accompany the tools sup- 
plied for this work. There are various sets of these tools 
made to suit the various qualities of output desired, and a 
set for experimentors is sent on application fora merely 
nominal sum. 

The Western agency of the American Wire Glass Com- 

pany, of which Thompson & Inness of New York are general 

agents, has been assigned to F, T. West, the Rookery, Chi- 

cago. 

The car repair shops of the New York, Lake Erie & West- 

ern, at Jersey City, were burned on the night of Jan. 12, 
The loss was about $40,000. The buildings were mostly 

frame structures, 

The Cleveland Twist Drill Company, of Cleveland, O., 

says that the business outlook ‘seems brighter than for any 

time in the past six months. We are running with most 

our full complement of men eight hours a day, and hope to 

soon be running the usual ten hours.” 

The Kinsman Block System Company, of New York City, 

is completing an installation of about eight miles of double 

track for the Chicago, Miiwaukee & St. Paul. It is also 

equipping about three miles of track on the New York, Sus 

quehanna & Western, near Weehawken, for experimental 

purposes. 

Messrs. C. B. Hutchins & Sons, of Detroit, Mich., manu- 

facturers of the well-known Hutchins freight-car roof, have 

issued a very neat pamphlet describing and illustrating the 
principal buildings of the Columbian Exposition. There is 

a good deal of entertaining reading in the pamphlet on dif- 

erent topics, and ap occasional modest mention of the supe- 

riority of the Hutchins freight-car roof, 

A two years’ ‘study at Gizeh has convinced’ Mr. Flin- 
ders Petrie that the Egyptian stone workers of 4,000 
years ago had a surprising acquaintance with what have 
been considered ‘modern tools. Among the many tools 
used by the pyramid builders were both solid and tubu- 
lar drills and straight and circulur saws. The drills, 
like those of to-day, were set with jewels (probably 
corundum, as the diamond was very scarce), and even 
the lathe tools had such cutting edges. So remarkable 
was the quality of the tubular drills and the skill of the 
workmen, that the cutting marks in hard granite give 
no indication of wear of the tools, while a cut of a 
tenth of an inch was made in the hardest rock at each 
revolution, and a hole through both the hardest and 
softest material was bored perfectly smooth and uniform 
throughout.—‘American Analyst.” 

—— 

Recent Progress in the Manufacture of Stee] Castings.* 

BY H. L. GANTT... 

Though it was about 1886 or 1887 before any large increase 
took place in the use of steel castings, they had been suc- 
cessfully made in this country at least as early as 1867, In 
July of that year the Wm. Butcher Steel Works, now the 
Midvale Steel,Works, cast some crossing frogs for the Phila- 
delphia & Reading Railroad of crucible steel. The molds 
were made of ground firebrick, black lead crucible pots 
ground fine, and fireclay, and washed with a black lead 
wash. The surface of these castings was very smooth, and 
the metal, which was practically tool steel, was so well 
adapted for the purpose that some of the castings made in 
those early days are said to be still in use. 

This was before the use of silicon for solidifying steel was 
known, and the castings were very much honeycombed in 
all parts except the wearing surface of the frogs, which was 
‘““cast down.” The possibility of getting one face of a east- 
ing approximately solid admitted of the use of steel; also for 
hammer dies, although their general sponginess was a great 
obstacle to their extensive adoption, | 
On April 28, 1876, two small hammer dies were made of 

open-hearth steel at the same place, and on May 29 a 
hammer head weighing 2,535 pounds was made. -As Jong 
as castings were small, the molding mixture of ground 
brick, ground pots and fireclay was satisfactory, but on 
large castings made with that facing the surface was very 
imperfect, and the sand adhered to it with great tenacity. 
But little improvement in the method of molding was 
made for some time, and while the quality of the steel was 
gradually improved, the appearance of the castings was de- 
cidedly against them, and but little progress was made in 
their introduction. ; 
The next step taken by the Midvale Steel Company was to 

leave the ground pots out of the molding mixture, and to 
wash the mold with finely ground clay firebrick. This was 
a great step in advance, especially in heavy castings, and a 
marked improvement took place in their general appear- 
ance, but the mixture still clung so strongly to the casting 
that only comparatively simple shapes could be made with 
certainty. A mold made of such a mixture became almost 
.as hard as firebrick when dried, and offered so much resist- 
ance to the proper shrinking of castings that when at all 
complicated in shape they had so great a tendency to crack 
that their successful manufacture was almost impossible. 
The next step was to use a mixture of silicia, sand and 
flour. In small castings this gave pretty good results, as 
such a facing cleaned off the casting very readily, leavinga 
smooth surface much superior in appearance to that left by 
the ground brick. The great difficulty in the way of the 
extended use of such a facing was the tendency of the flour 
to burn in drying, leaving the sand without a proper bond, 
and often the burnt mold was so friable as to be entirely 
useless. In the case of large castings it was almost impos- 
sible to dry thoroughly the whole mold without burning 
that portion nearest the fire, and for such work flour was 
necessarily abandoned. ere 
By this time the use of silicon for solidifying castings was 

becoming general, and the only obstacle in the way of mak- 
ing good steel castings was the want of a suitable molding 
sand. This was ultimately found in a mixture, the principal 
constituents of which were silica, sand and molasses thor- 
oughly ground together. : 
The improvement in the appearance of castings caused 

by the use of a sand that left a clean, smooth skin was the 
cause of their rapid adoption; and the year 1887, when the 
Midvale Steel Company made the first gun carriage castings 
of steel, is approximately the date at which their rapid ex- 
tension began. 

At this time the necessity for hot metal did not seem to be 
understood, and castings frequently contained blowholes, 
when it seemed that all the conditions for making them per- 
fect had been complied with. It was noted before a great 
while that small castings contained more holes than large 
ones, and that those poured last on a heat were worse than 
those poured first. The conclusions that hot metal was need- 
ed to make solid castings, and that smaller castings needed 
hotter metal than large ones, were soon deduced and amply 
verified. Apart from these considerations, the superior ap- 
pearance of castings made from hot metal was sufficient to 
cause all steel casting makers to work in that direction. 
The difticulties in the way of getting uniformly hot metal 
are hard to overcome in an open-hearth furnace, The delay 
caused by a slow or difticult tap of the furnace, which is 
always liable to occur, is fatal to the production of best cast- 
ings. Besides what has already been mentioned, cold metal 
in the ladle is to-day the cause of more complaints by pur- 
chasers and expense to the manufacturer than anything else 
in connection with the manufacture of steel castings. I will 
enumerate a few of the troubles that may be traced directly 
to this cause. What is known as a *‘bad shut off,” or a leak 
stopper, is usually caused by a small amount of metal chill- 
ing in the nozzle and preventing the stopper from going 
to its place. In cases where the dribble is slight the worst 
effect is that a small amount of metal runs into 
the mold while the ladle is being gotten over 
the runner. This metal is apt to chill, and make a bad 
looking spot on the casting, or, in the case of small castings, 
block up the runner entirely, and cause the loss of the 
mold, hen the leak is very bad it not infrequently 
happens, especially when the heat is a large one, composed 
principally of small castings, that the flasks are covered by 
the molten steel and so strongly fastened together that it is 
almost impossible to separate them from the steel without 
considerable loss by breakage. Again, by a careful study 
of the subject, I feel that I have been able to Jay to the door 
of cold metal one of the most fertile sources of complaint 
which stee! founders have met with—namely, lack of homo- 
geneity, which include both hard spots and loose places, 
I use the term ‘‘loose” rather than spongy, for the reason 
that I do not somuch mean acluster of holes as a spot where 
the metal simply seems less dense. Such places, without 
any visible continuous hole, or even without anything that 
would indicate the existence of such a hole, allow leaks in 
a hydraulic cylinder, and cause the failure of a test bar. 
When we consider more in detail the process of making 

open heart steel castings, we see why these defects are 
more apt to occur in cold than$hot metal, While the metal 
is being tapped from the furnace, the silico-spiegel necessary. 
to prevent blowholes is generally thrown _into the ladle, 
usually in the solid, though heated state. If the metal is | 

* Presented at the New York meeting of the American Society 
of Mechanical Hingineers, December, 1893. : 
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very hot, and consequently thoroughly fluid, the silico- 
spiegel is dissolved at once and uniformly disseminated 
through the mass. If, however, the metal should not bes» 
hot, it is easily seen that the silico-spiegel may not become 
at all thoroughly diffused, and the slightly viscous metal 
in the ladle may be the reverse of homogeneous, in which 
case the resulting castings may be very farfrom what is 
hoped for. Itis now the practice in the best foundries to 
meit the silico-spiegel, and these defects in their worse form 
are thus practically eliminated. 
Why hard spots should appear in cold metal is readily 

seen, for lumps of partially melted silico-spiegel would cer- 
tainly form the nuclei for such spots; but why the loose 
places should occur is not quite so apparent. It may be 
noted that the ioose places appear to a more marked extent 
in large masses than insmall ones, and the most reasonable 
explanation see ms to be that the silico-spiegel, which is but 
imperfectly melted when the metal is poured, finally melts 
thoroughly after the metal is in the mold, which can only 
occur in very heavy castings, burning a spot higher in 
carbon, manganese and silicon than the metal surrounding 
it. Such a spot would have a lower melting temperature 
than the adjaeent metal, and would remain partially fluid 
after the other metal was set. The result of such a con- 
dition would be to drain away a pee of the fluid metal 
to feed the shrinkage in the metal solidifying about it, leav- 
ing a more or less spongy spot. 
That shrinkage holes and cracks do still occur in steel 

castings is well known, but the success that founders have 
had in casting complicated shapes within the past year or 
two has been surprising. The tact that a steel casting must 
cool at the bottom first, and then gradually upward in the 
mold, is being learned by designers; and shrinkage holes are 
becoming less frequent,-for the founder at once fixes on the 
heaviest portion for his sink head, which is usually about 
20 per cent. of the total weight of the casting, and which 
ae remain fluid until the whole of the casting proper is 
solid. 
By astrict observance of the rule that a steel casting 

should, as far as possible, be of uniform thickness through- 
out, it nas been possible to make within the past few years 
castings 20 feet long by 10 feet wide, which would have 
been considered impussible a few years ago. To one unfam- 
iliar with the details of the process of making steel castings, 
the statement that to-day we can get large steel castings 
that are perfectly satisfactory, while it is almost impossible 
to get good small ones, would seem very strange. It is, how- 
ever, a fact, and the explanation is simple. Most steel cast- 
ings are made by the open hearth process, and the furnace 
usually melts from 5to 20 tons. To pour even five tons of 
steel into castings averaging 100 pounds in weight would, as 
a rule, take so long that those poured last would be of in- 
ferior quality on account of the cooling of the metal. Asa 
rule, a large portion of the heat is poured into a compara- 
tively few large castings, and the remainder put into the 
smaller ones. If the meta] is very hot to start with, this 
may give fair results, but in all cases the least desirable 
metal is put into the small castings. 
This difficulty seems almost insurmountable by the open- 

hearth process, but is readily overcome by a small Bessemer 
converter, from which we can get two or three tons of metal 
as hot as we may wishit. Ada to this the fact that we can 
get from the converter that quantity of metal of any com- 
position we may desire every half hour throughout the day, 
and we realize the advantage of the Bessemer process for 
making small and medium weight castings. The manu- 
facturers of electric motors who have been buying their 
castings from open-hearth foundries have apparently not 
realized what the Bessemer foundry hasin store for them. 
It seems hard to believe that perfectly solid steel castings 
can be made of the following composition with regularity: 
Carbon, 0.12 per cent.; manganese, 0.30 per cent.; silicon, 0.30 
per cent.; but itisa fact. lt may be noted, however, that 
this steel, while very well adapted to electrical purposes, is 
of but little value for any miscellaneous castings, except 
very Small ones, on account of the tendency it shows to 
erack during the process of solidifying, when cast in shapes 
at all complicated. 
The fact that we can make a number of different kinds of 

steel each day if we use a converter, and but two or three 
heats at the most in 24 hours if we use an open-hearth fur- 
nace, gives a great advantage to the founder using the con- 
verter, especially if he is making all kinds of steel castings, 
enabling him, as arule, to make far more prompt deliveries 
than is possible for the open-hearth founder doing the same 
variety of work. 
Among the other advances made in casting steel may be 

mentioned one for making a casting having one or more 
faces of a steel much harder than the body of the casting. 
‘The process consists in lining such faces of the mold as will 
be adjacent to the parts of the castingit is desired to harden 
with a metallic alloy in a crushed or powdered state, capa- 
ble of being melted and absorbed by the molten steel in 
contact with it, and of such a nature as to impart to the 
steel a hard face, or a face of such a composition as may 
be readily hardened. If it is desired that the casting shall 
have a permanently hard face and be used for stamp shoes, 
crusher jaws, hammer dies, etc., ferro-manganese gives the 
best results. If it is desired to do machine work on the 
face, and make it extremely hard afterward, ferro-chrome 
is most suitable. The fact thatitis possible to produce a 
soft steel casting having a face that can be hardened with- 
out causing the remainder of the casting to become brittle 
will undoubtedly make it possible to use steel castings in 
place of chilled iron in many places with great advantage. 

Discussion. 

H. A. Royce, General Manager of the Thomson Electric 
Welding Company, described some experiments which they 
had made to remedy the evil effects produced by blowholes. 
The object aimed at was, when a blowhole was discovered, 
to fill it with steel in such a way as to make a perfect union 
between the plug filling the blowhole and the mass of steel 
itself. They had been able to do this successfully both from 
a commercial and practical point of view, and their process 
had proved to be not only perfectly efficient, but economical 
as regards cost and time, and resulted in the saving of many 
castings which would otherwise have been considered use- 
less. He stated that this method was in use in Russia and 
had been introduced quite extensively and on a commercial 
seale in England. 

Their first experiments consisted in the employment of 
the electric arc, the mass of steel forming one pole, anda 
carbon, held at the blowhole to be filled, forming the other 
pole. ‘The formation of the arc by the current passing be- 
tween these two poles furnished heat sufficient to melt small 
steel scrap or filings introduced into the hole. But this 
method was not successful, because of the chilling action of 
the walls of the hole on the plug of steel introduced into the 
hole, and the union between the two was therefore not per- 
fect. Success of the most perfect description was obtained 
by heating the mass of steel in an oil or gas furnace and then 
utilizing the electric arc for the melting of the steel filings 
introdueed into the hole. Inthis way they had succeeded 
in a few minutes in making so perfect a union between the 
plug introduced into the hole and the walls of the casting 
that no line of demarcation was apparent when the piece 
was planed down, 

In answer to a question as to whether the Krupp steel 
locomotive frame exhibited by the Krupp concern at Chica- 
go could be reproduced in this country in a commercial way 
in competition with the ordinary forged frame, Mr. Gantt 
answered that while the first frame produced would prob- 
ably not pay, an order for 100 woulda be remunerative. He 
saw no reason why three or four firms at least could not 
make a frame of this character of a quality equal to that ex- 
hibited by the Krupps. 

Riehle Measuring and Per Cent. Gage. 

We present to our readers in this issue an illustration of 
the Riehle Measuring and Per Cent. Gage. An ingenious 

apparatus of this kind will be readily appreciated by those 

in charge of testing departments where the percentage of 

elongation on tensile specimens of metal is required. It has 

eight notches spaced linch apart and is 12 inches long, the 

4 inches beyond the notches being laid offand graduated to 

show the elongation in percent. without either measuring 

or figuring. On the under side is a shoulder running with 

the length of the scale, so that the lines scribed to show the 

inches will be across the test piece at right angles to its axis. 

The scale is used either with the lines scribed with this in- 

strument or with pieces laid off with the double-pointed 

Improved Ventilating and Heating Plants. 

Contracts have been given by the East Tennessee, Vir- 

ginia & Georgia Railway for the equipment of its car and 

paint shops at Knoxville, Tenn., with the Buffalo “ fan” 

system of heating and ventilating. The dimensions of each 

building are 337 < 90 » 33 feet, involving the use of a fan 

capable of delivering 82,000 cubic feet of air per minute. 

The genera) oflice building of this road, at Knoxville, has 

been recently equipped with this same system of heating 

and ventilating. An 80-inch Buffalo Forge Company’s fan 

draws air through a heater of 1,800 feet of steam pipe. The 

fan at normal speed will change the air of the entire 

building every fifteen minutes, and can be regulated at will. 

It will furnish 12,000 cubic feet of air per minute, and its 

distribution, after leaving the fan in pipes, varies according 

to the amount necessary to furnish the 
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It is a great time saver, and its use also eliminates the 
possibility of error in measuring extensions and figuring 

the percentage of elongation. For pieces laid off in lengths 

other than 8 inches, the percentage scale is in proportion. 

Thus in 4-inch measurements the reading is doubled, and 

in 2-inch measurements it is quadrupled. 

This machine is made only by Hiehle Bros. Testing Ma- 
chine Company, Philadelphia. Descriptive circular will be 

sent upon application. It is in use by several testing 

bureaus, among others the Robert W. Hunt & Co. Bureau 

of Inspection, Tests and Consultation, Chicago; also at the 

testing department of the Illinois Steel Works, North Chi- 

cago Works and the department of pnysical tests of Riehle 
Bros. Testing Machine Company, Philadelphia. 

A Catalogue of Rubber Goods. 

The New Jersey Car Spring & Rubber Company, of Jersey 
City, N. J., has just issued an illustrated eatalogue and price 

list of its articles of manufacture. We advise those who are 
in any way interested in rubber goods to send fora copy of 

this catalogue, as it illustrates and describes a great many 

useful articles that are made of rubber. 

To railroad mechanical officers the pages that treat of 

steam, air-drill and air-brake hose will be particularly inter- 

esting. The company manufactures extra heavy steam hose, 

from three-ply for 20 pounds pressure to eight-ply for 100 
pounds pressure. The air-drill hose is made from duck 

of the highest grade, specially woven for this purpose, and 

capable of standing the most severe pressure and serviee, 

The rubber is of a grade that has proved its merit by many 

years of suceessful operation. 
Perhaps there is no line of goods made by the rubber 

manufacturer on which so much depends as the construc- 

tion and quality of air-brake hose. This company has made 

a most careful study of the subject, and its products in this 

line are the result of years of experience in supplying rail- 

roads, and countless experiments, aided by the advice and 

suggestions of the most practical railroad experts in the 

country. 

The Consolidated Car Heating Company, Albany, N. Y.,has 

received a second order from England for direct steam 

storage heating equipments. These equipments are so 

arranged that the tomperature in each compartment can be 

separately regulated. 

The C., C. C. & St. L., otherwise known as the “Big Four,” 
the Lehigh Valley, the New York, Ontario & Western, the 

Fall Brook, the Connecticut Kiver and the Boston & Albany 
railroads have recently abandoned all other patterns and 

have made the Sewall coupler their standard. The Consol- 

idated Car Heating Company, of Albany, N. Y., has 

sold over 10,000 Sewall couplers since the beginning of the 

present heating season, 

In our last issue we mentioned that Mr. Henry L. Leach, 

Division Master Mechanic of the Fitchburg Railroad at 
Fitchburg, Mass., had resigned to devote his entire time to 

the commercial interests of Leach’s track sanding appa- 

ratus for locomotives, of which he is the inventor. We 

mentioned that his present address is North Cambridge, 

Mass. Thisis hishome. Business communications should 

be sent to his old address, P.O. Box 1601, Fitchburg, Mass. 

The Cleveland Twist Drill Company, of Cleveland, O., has 

issued a very neat and convenient calendar and memo- 

randum combined. 

Mr. J. K. Bole has resigned as one of the managing direc- 

tors of the Otis Steel Company, and his present address is 

the Wade Building, Cleveland, O. 

The Consolidated Car Heating Company, of Albany, N. Y., 

ata meeting held Jan. 9, 1894, declared its regular semi- 

annual dividend of three per cent., payable Feb. 15, 1894. 

Transfer books to close from Feb, 1to Feb.16. The affairs 

of the company were reported in a prosperous condition. 

Those interested in woodworking machinery will be glad 

to learn that the Berry & Orton Company, of Philadelphia, 

Pa., has succeeded in making a settlement of its financial 
difficulties on terms satisfactory to all interested, and has 

resumed business. The trouble with this firm was caused 

by a disaffected stockholder, with whom a satisfactory set- 
tlement was made. 

various rooms of the building. The steam 

is furnished from a locomotive boiler, 

and the fan is operated by a gas engine, 

both of which are located in the basement. 

This fan’s work will also be greatly 
appreciated in the summer for its distribution of refreshing 

whiffs of air during the sultr y months. 

_—— 

Forged Steel Brake Shoes. 

The accompanying cuts show the steel brake shoes made 
by the Schoen Brake Shoe Company, of Pittsburgh, Pa. 

The shoe is made of mild steel forged by hydraulic pressure 

into the exact forms now in general use, and by a new pro- 

cess very low carbon steel is used. The tests of the com- 

pany show that one of these shoes will outwear eight cast 

iron shoes, and its holding power is better than the cast 

iron shoe either on chilled or steel tired wheels; also that 

they act immediately to retard the train when brought 

against the wheels. The other advantages claimed for 

these steel shoes, are that theycan be worn very thin before 

PRESSED STEEL BRAKE SHOES. 

there is any danger of breakage, that they wear the 

wheels less than cast iron shoes, and that taking into con- 

sideration the thinness to which these steel shoes can be 

worn, the total wear of each shoe is fully eight times 

that of a cast iron shoe under the same conditions. This, 

together with the low cost of the forged steel shoe, enables 

a saving, it is claimed, of outlay for brake shoes amounting 

to from 50 to 75 per cent. 

Still other advantages accrue from the fact that with 

these shoes there is less labor required in inspecting and 

keeping up the brake equipment, and that the aggravating 

delays and annoyances due to breakage of shoes by driv- 

ingin keys are removed, the metal being tough—not brittle 

like cast iron. 

The Consolidated Car Heating Company, of Albany, has 

begun suit in the United States Circuit Court against the 
Chicago & West Michigan Railway for infringement of the 

Sewall coupler patents. The infringement consists of using 

an imitation of the Sewall steam coupler recently put upon 

the market. 

In a sketch of the career of Robert Mitchell, President of 

the famous Robert Mitchell Furniture Company, of Cincin- 

nati, Ohio, which recently appeared in the Cincinnati Com- 

mercial Gazette, Mr. Mitchel was asked by the reporter to 

what one thing he attributed his success in business. He 

replied that it was “the introduction of woodworking 

machinery.” 
The above-named concern has in daily operation one of the 

‘* Victor” 42-inch triple drum sandpapering machines which 

took a medal anda diploma at the World’s Fair, Chicago, 

1893, It is made by the Egan Company, Cincinnati, Ohio. 

About a year ago the Joseph Dixon Crucible Co., of Jersey 

City, issued a pamphlet on lubricating graphite. It em- 

bodied an elaborate scientific opinion by Prof. R, H. Thur- 

ston on the value of graphite as a lubricant, and much inter- 

esting information on the subject from practical men. The 

pamphlet has had a large circulation, and the company has 

been enabled to obtain from well known men a vast amount 

of additional knowledge on the uses of graphite. Another 

pamphlet, twice the size of the former, will be issued early 
in February, and a copy will be sent free of charge to all in- 

terested in the subject ot friction and lubrication, i 
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An Improved Lap Joint for Boiler Seams 

Heretofore in the construction of Jap joints for steam 

boilers there have been objectionable features which this 

improvement is designed to overcome, and that is, that the 

lapped ends of the sheets not having any provision for rein- 

forcement, places them without theline of strain when steam 

pressure is on the boiler. This strain, which is substantially 

ina straight line, has been found to bend the lap so as not 

to present a direct line of pull on the rivet, but to bend and 

force the rivet to assume an axial line obliquely disposed to 
the line of strain, which not only tends to weaken the boiler 

at that point but also to uncalk the seams. 

The purpose of this improvement is to overcome these and 

other objections by providing the interior of the boiler with 

an inside welt, extending laterally to one side, to a width 

sufficient to place it immediately below the calk line, where- 

by it relieves the lap joint of any torsion when the calking 

is being done. 

Another feature is to reduce the number of rivets necessary 

to forming such a superior joint, and also enabling a tight 

joint to be made with only one line of calking, which is ad- 

vantageous from the fact that the expense generally attend- 

ing the seaming and calking is greatly reduced. 
These results are attained by the construction and arrange- 

ment illustrated in the drawings herewith. 

Improved Lap Joint for Boiler Seams. 

They show a cross-sectional view, and a side elevation 

of a detached portion. A represents a segment of a circular 

boiler having its ends overlapping each other, and secured 

to the interior is an inside welt, placed so that the calking 

edge will be about its central longitudinal line, whereby 
when the sheets are subjected to the impacting process of 

calking the strain is taken up or absorbed by the welt. To 

illustrate, when we break a solid body apart we are not 

separating solid continuous surfaces, but simply overcoming 
the attraction for each other of particles already separated 

by distances very considerable in proportion to their own 

size. This force of attraction is called ‘‘ cohesion,” and we 

overcome the cohesion when we break or tear the body apart. 

It is this property of cohesion which gives to iron its ten- 

sile strength and enables the sheet to withstand the pressure 

which tends to burst or rupture the boiler. When by acci- 

dent or design we separate the particles beyond the distance 

at which they can act effectively upon each other their co- 

hesion is overcome, and we say the body or sheet is ‘‘broken.’ 

In the manner noted the calking process separates the 

particles and weakens the boiler. 

In the present practice of construction it is impossible to 

put together parts of a boiler without using rivets, and it is 

very certain that the direct result of riveted joints is that 
their strength is measured, not so much by the tensile 
strength of the sheets as by the laws determining the re- 
sistance to shearing offered by arivet, and by the resistance 
to tearing on lines which are admittedly weakened by the 
ealking process. : 
This improved lap joint entirely obviates these objections 

and may be used on circular, horizontal and vertical seams. 
Therivets in the center row in the Gesign illustrated above 

are spaced close together, and are larger in diameter than the 
two other rows, which are spaced twice as far apart. The 
designer of this arrangement, Mr. J. T. Connelly, of Milton, 
Pa., claims that it has material advantages in the way of 
eneral superiority and efficiency over the old methods of 
orming either iap or butt joints. 

“Thou Shalt Not Covet.” 

A Valuable Invention Which Excites the Cupidity of 
Grasping Men and Leads Them to Desperate Deeds. 

[From the New York Recorder.) 

Mr. Charles B. Miller, president of the Magnolia Anti- 
Friction Metal Company, of New York, |.ondon and Chicago, 
has filled a complaint for libel apalnay Joseph S. Donovan, 
general selling agent of a rival brand of metal, and, accord- 
ingly, an order of arrest has been granted by Judge Bischoff, 
of the Court of Common Pleas, New York, in the action 
therein. 
The complaint tells but little of an interesting story, 

which, piece by piece, has been obtained, and is now put to- 
gether in consecutive form forthe first time. Mr. Charles 
B. Miller, the president of the company, said: 
“You want me to tell you about this case. Well, it would 

take a book. 
Ever since I became president of the Magnolia Metal Com- 

pany, I, the officers of the company and the stockholders 
have been involved in a life-and-death struggle to protect 
our property: It is not enough to get hold of a good jthing 
in New York; you have got to keep hold of it. 
Some years ago I and my brothers came from Alabama 

with a valuable invention and less than $1,500 capital. The 
value of that invention has been demonstrated in more 
ways than one. It has received the indorsements of the 
most prominent, practical and scientific men of this country 
and Europe. Starting, as I said, with a capital of less than 
$1,500, we have done a gross business during the last few 
years of over $1,500,000. But, I may say, we have not been 
ermsitted to accomplish these results without a struggle. 
‘very passenger on a railroad knows what a hot box is. 

Railroad officials also know, and those of them who are well 
informed know that our metal is the only alloy that will 

give satisfactory serviee in the prevention of annoying and - 
costly stoppage. Magnolia metal is largely used alsoin the 
machinery of steamships and rolling mills. 
The inventor of our formulas was an unfortunate man, 

now dead, named Singley, who after the assignment of his. 
formulas, and making a contract of service with us, gave 
us not a little trouble. Naturally, I do not care to speak of 
Mr. Singley, except when it is positively necessary, and then 
as kindly as possible. Itis proper to say, however, that, by 
virtue of the conspiracy planned and carried out against us, 
he suffered along with us. He was interested, not only in 
the domestic, but in the foreign patents, and, had he not 
been decoyed away by our enemies, would have profited 
largely because of his interest. In one instance which I re- 
call, at an early stage of the company’s history, we had 
practically concluded the sale of the foreign rights for $150,- 
000. Asa result of machinations, and the intrigues set on 
foot against us, the attacks made upon us, the deal was 
broken up. Mr. Singley’s interest in the deal was 10 per 
cent. So you see, I can speak for him as well as for myself 
and for my associates. We have all lost by the meddlesome 
interference and insatiable cupidity of certain gentlemen 
here in New York who had no interest whatever in our com- 
pany’s affairs from beginning to end. 

I can’t begin to describe the length and breadth and 
depth of these malicious operations, Our first step in intro- 
ducing our metal upon the home market was naturally to 
make the proper tests. The best English metal then in the 
market was Parsons’ white brass. The following extract 
from the official report of the United States Government 
phos we achieved a signal triumph over the then ruling 
rand: 

Highest 
Jan. 17, 1888. Revolutions Pressure tempera- 

per min per sq. in. ture. 
Mapnoligic.cccsesesenasy 2,008 100 Ibs. 103 deg. F 
Parsons’ Jicacccs nocecwee 2,008 100 ‘ 280 (“fs its 

Jan. 19, 1888, 
Maprnolia ...c.eccseoue. 6 2,008 150 lbs, 130 deg. 
Parsons’ Bets.cths eee 2,008 150 “* 360 >¢* 

Parsons’ oil holes choked up and oil smoking. 
Result in favor of Magnolia. 
A summary of the results of the experiments on this machine 

shows the great superiority of the Magnolia metal over the Par- 
sons white brass, the Magnolia, even after the heaviest stress, re- 
taining a smooth, polished surface. This metal has also been tested 
in the friction machine up to 600 pounds per square inch—the limit 
of the machine. Respectfully, 

C. J. M‘CONNELL, Chief Engineer U.S. N. 
Wm. A. WINDSOR, P. A. Engineer U.S. N. 
F. C. Bowers, Asst. Engineer U.S. N. 

REAR-ADMIRAL BANCROFT GHERARDI, 
Commandant Navy Yard, New York. 

The language of the commission is unequivocal, and, as 
a result of this and other official reports, the White Squad- 
ron of the United States now uses our brand. In fact, we 
have repeatedly come in contact with all American and 
foreign brands, and have invariably triumphed over them, 
so that now we can say, with some Peas under the circum- 
stances, that the indorsement of eight leading governments 
is a conclusive reply to the attempts to attack the character 
of our metal. 
To make a long story short, we had not long been in busi- 

ness in New York when an attorney whose business it was 
to travel about the city procuring evidence in favor of a cer- 
tain railroad traftic company in accident cases, which might 
be brought er had been brought against this company, called 
at our offices. He madea proposition to buy out our right 
for $500,000, and, at his suggestion, I called at the office of a 
distinguished firm of attorneys, closely connected with a 
millionaire syndicate of world-wide reputation, and there 
was plainly told that I would be given $100,000 worth of 
stock in acompany to be formed with a capital of $500,000, 
and that money would be obtained by the sale of the stock 
when the sole value depended upon the assignment of all 
that our company owned. This attorney was extremely 
candid. He informed me that his interest was the same as 
that of our ex-employee, Singley, and that if we refused to 
give up our property on these terms we would find that we 
would regret it. The prophecy of my legal friend has not 
been entirely fulfilled, but I will admit that he has suc- 
ceeded admirably wellin causing the members of our com- 
pany and the stockholders a great deal of needless anxiety 
and serious financial loss. 
Almost immediately upon the refusal of his offer, we found 

ourselves encompassed about on every hand. A strike was 
instigated in our factory. Bogus tests of our own brand, 
which fortunately we were able to expose, were instituted 
for the purpose of giving our goods what is known in the 
trade as a ‘‘ black eye.’ These attempts were partially suc- 
cessful. For a while we were driven out of the home mar- 
ket, and had to fight our battle in the provinces—on the 
Pacific Coast for instance, and in foreign countries. This 
persecution did notruinus. We received indorsements of 
eight leading governments, and-by patiently correcting 
every misonderdaraiae and setting right every false im- 
pression, we held our own at home. In the middle of this 
campaign we were compelled to bring a suit against the 
atentee from whom we derived our rights, to restrain him 
rom disclosing our trade secrets. Distinguished counsel 
appeared to defend him, and, viewing the combination 
formed against us, we had little hope of being able to suc- 
cessfully present the evidence to the court. 

Justice Patterson granted the injunction and this seemed 
to be the end of the matter until finally, to my surprise, I 
found that printed copies of a letter, written to the firm of 
attorneys who had been so anxious to buy us out, which let- 
ter was a gross attack upon me, and which offered for $500 
to obtain evidence to support this attack, and which, if you 
will believe me, was never used upon the trial of our appli- 
cation for injunction to restrain Mr. Singley, was actually 
being circulated in the ordinary way of business. 
The original letter came from a firm of lawyers who 

were themselves interested in a rival brand of anti-friction 
metal, and was a privileged communication to those who 
admitted themselves to be interested with Mr. Singley. 
Obviously such a letter, utterly unsubstantiated and cireu- 
lated to give an impression entirely contrary to the decision 
rendered by Justice Patterson in the Singley litigation 
where he found that the president of the Magnolia Metal 
Company had, in every particular, lived up to theircontracts 
with Mr, Singley and their agents, was the last straw. 

If civil actions concluded in our favor cannot protect our 
interests and the interests of the stockholders, who look to me, 
naturally, [am compelled to epee to the courts for severer 
measures. I hope, once forall, to conclude this drama of 
persecution one way or another. | have not given you one 
tenth of the facts in this case. For years we have been con- 
tending against a tremendous conspiracy to wrest from our 
control what has been declared to be our property, in an ac- 
tion which completely covered all the merits of the case. 
We have reason to believe that the injunction which 

Justice Patterson granted us has not been effective, and that 
one of our five formule is being used in defiance of our pat- 
ent rights, which have been granted not only for this coun- 
try but for all foreign countries. But, of course, we shall at- 
ae to this business in the proper way and at the proper 
ime, 
Mr. George E. Miller, secretary of the Magnolia Anti-Fric 

tion Metal Company, fully confirmed the president’s state- 
ment, and stated: ‘For fully three years I was cn the 
qui vive to keep outsiders from conspiring with the em- 
loyees to abstract important documents from our office, 
rom early in the morning until late at night.” 
Judge Roger A. Pryor, who was special counsel for the 

Magnolia Metal Company in the Singley litigation, said: ‘‘ [ 
do not remember all the details of the case, for I was just 
preparing to present it to the court when I was elevated to 
the bench. The invention is of great value, and my connec- 

tion with Mr. Miller, brief though it was, was exceedingly 

. John S. Durand, the junior partner of the firm of Tyler & 
Durand, counsel for Joseph S$. Donovan, said in reference to 
the case that he had not time to read over the complaint 
carefully, out that he was satistied that Mr. Donovan had 
not uttered anything libelous, and that he coula successtully 
prove his innocence. 

Col. Bacon, ot the firm of Nichols & Bacon, 71 and 73 
Broadway, whose recent triumph over John Y. McKane 1s 
still news, and who became counsel for tne Magno/ia Anti- 
Hricuon Metal Company upon the elevation of Judge Roger 
A. Pryor to the bench, and who was successtul in obtaining 
an injunction for Mr, Miller in the famous dingley case, be- 
fore vudge Patterson, took a different view of the Donovan 
case. ** ihe letter wnicn Mr. Donovan 1s circulating,” said 
Colonel Bacon, **is undoubtedly libelous, and shows on its 
face an offer to purchase perjuredtestimony. However, the 
whole matter is one for the courts to decide.” 

The Loudest Noise Ever Heard. 

No thunder from the skies was ever accompanied with 
a roar of such vehemence as that which issued from 
the throat of the great volcano in Krakatoa, an islet 
lying in the Straits of Sunda, between Sumatra an 
Java, at 10 o’clock on Monday morning, Aug. 27, 1883. 
As that dreadful Sunday night wore on the noise in- 
creased in intensity and itrequency. ‘he explosions 
Succeeded each other so rapidly that a continuous roar 
seemed to issue from the island. ‘The critical moment 
was how approaching, and the outbreak was preparing 
for a majestic culmination. 
The people of Batavia did not sleep that night. Their 

windows quivered with the thunders from ‘Krakatoa, 
which resounded like the discharge of artillery in their 
streets. Iimally, at 10 o'clock on Monday morning, a stu- 

pendous convulsion took place which far transcended 
uny ot the shocks which had preceded it. This su- 
preme effort it was which raised the mightiest noise 
ever heard on the globe. Batavia is 95 miles distant 
from Krakatoa. At Carimon, Java, 355 miles away, 
reports were heard on that Monday morning which led 
to the belief that there must be some vessel in the dis- 
tance which was discharging its guns as signals of dis- 
tress. he authorities sent out boats to make a search; 
they presently returned, as nothing could be found 
in want of succor. 
The reports were sounds which came all the way 

from Krakatoa. At Macassar, in Celebes, loud explo- 
sions attracted the notice of everybody. Two steamers 
were hastily sent out to find out what was the matter. 
The sounds had traveled from the Straits of Sunda, a 
distance of 969 miles. But mere hundreds of miles 
will not suffice to illustrate the extraordinary distance 
to which the greatest noise that ever was heard was able 
to penetrate. The figures have to be expressed in thou- 
sands. his seems almost incredible, but it is certainly 
true. In the Victoria plains, in West Australia, the 
shepherds were startled by noises like heavy cannon- 
ading. It was some time afterward before they learned 
that their tranquillity had been disturbed by the grand 
events at Krakatoa, 1,700 miles away.—‘Youth’s Com- 
panion.” 

Our Divectory. 

Abbeville Southern.—T. M. McDonough 
Master of Machinery. 

Baltimore & Ohio.—Jos. Billingham is appointed Master 
Mechanic of the shops at Garrett, Ind. 

Baltimore, Ohio & Southwestern.—C. Skinner is appoint- 
ed Master Mechanic at Washington, Ind. 

Boston & Albany.—W. H. Taft is appointed Acting Super- 
intendent of Motive Power. 

Chicago & Alton.—W .E. Gray is appointed General Super- 
intendent. 

Cincinnati Southern,—G. W. Cushing is appointed Gener- 
al Master Mechanic. 

Cleveland, Akron & Columbus.—W. J. Vance is appointed 
Master Mechanic, with office at Mt. Vernon, O. 

Columbus, Hocking Valley & Toledo.—C. B. Duffy is ap- 
pointed Purchasing Agent. 

East Tennessee, Virginia & Georgia.—J. E. Wilcox is ap- 
pointed Purchasing Agent. 

Evansville & Terre Haute.—A. L. Sanger is appointed 
Purchasing Agent. 

Florida Midland.—Henry S. Chubb is appointed Re- 
ceiver. 

Illinois Central.—F., C. Locey is appointed Master Me- 
chanic at McComb City, Miss. 

Indiana, Illinois & Iowa,—T. M. Bates, Superintendent, 
has resigned,and is succeeded by L. H. Miller. H. G. Reeves 
is appointed Master Mechanic. 

Lehigh Valley.—Alexander Mitchell, 

is appointed 

Superintendent 
‘Motive Power, is appointed Superintendent Wyoming 
Division, and his previous office is abolished. 

New York Central.—George H. Hazelton is appointed 
Master Mechanic at Syracuse. Edward C. Hiseris appointed 
Master Mechanic at Utica. 

New York & New England.—J.T, Odell is appointed 
Genera] Manager. 

Ohio Valley.—John McLeod is appointed Receiver. 

Oregon Pacific.—Chas, Clark is appointed Receiver. 

Philadelphia, Reading & New England.—Master Mechanic 
J. L. Ellis has resigned, and is succeeded by EK. M. Hum- 
stone. 

Pennsylvania.—K. B. Wallis appointed Assistant to the 
General Manager of the lines west of Pittsburgh. H. O. 
Hukill is appointed Purchasing Agent of these lines. Geo. 
J. Parkin is appointed Division Master Mechanic at Erie, 

a. : 

Queen & Crescent.—James Meehan, Superintendent Mo- 
tive Power, has resigned and the office is abolished. 

Terre Haute & Indianapolis.— Benj. McKeen is appoint- 
ed Superintendent of the Terre Haute & Peoria Division. 

Toronto, Hamilton & Buffalo.—F, C. Helm is appointed 
Purchasing Agent. 

Western New York & Pennsylvaaia.—C, H. Newman, 
Master Mechanic at Vil City, has resigned, and is succeeded 
by Peter Fowler. 

Lmployment. 
Wanted, employment by an American railroad man fa- 

' mniliar with railroad methods of accounting, railroad appli- 
ances, the Spanish language, and the people and business 
methods of South American countries. Highest rererences 
iven. Address South America, care of National Car and 
ocomotive Builder. 
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The Central Vermont Railroad is building 10 freight cars 
at its St. Albans shops. 

Compressed gas is being introdnced for motive power in 

river boats on the Seine. 

The Metropolitan Elevated of Chicago is reported in the 
market for 100 passenger cars. 

The Carlisle Manufacturing Co. has an order for a num- 

ber of coal cars for export to Cuba. 

The Minneapolis, St. Paul & Sault Ste. Marie is reported 

about to buy a large number of cars. 

The Hall Signal Company is equipping 25 miles of the 

Lehigh Valley road near Mauch Chunk with its signals. 

The Litchfield Car and Machine Works are building 100 

ore cars for the Duluth, Mississippi River & Northern 

road, 

The Baltimore & Ohio Southwestern order for 800 cars, 

announced in our last issue, has been placed with the Pull- 
man company. 

The Barney & Smith Car Company, of Dayton, O., is 

building 100 special dump cars for the Baltimore & Ohio 

Southwestern, 

The Indiana Car and Foundry Company has 160 men at 

work. It is now working on a contract to build 250 re- 

frigerator cars, 

The Baldwin Locomotive Works have an order for build- 

ing 10 heavy freight engines for the Delaware, Susque- 

hanna & Schuylkill. 

The administration of the Belgian State Railways has 
divided contracts for 30 locomotives among the principal 

Belgian mechanical firms, 

The Jackson & Sharpe Company, of Wilmington, Del., 

will hereafter manufacture street cars in addition to its 

other lines of business. 

The Niles Tool Works furnished the machinery which is 

being installed at the new shops of the Great Northern 

Railway at Spokane, Wash. 

The Attna Iron Works, St. Louis, Mo., has been or- 

ganized with $10,000 capital. Incorporators: Edwin A. 
Sheble and Edgar A. Sheble. 

The Gulf, Colorado & Santa Fe shops at Galveston have 
recently built a passenger train consisting of a passenger 

car, chair car and baggage car. 

The Richmond Locomotive Works, of Richmond, Va., 

have received 20 locomotives from the Santa Fe, which 

are to be overhauled and rebuilt. 

The maintenance of way department of the Pennsy1- 

vania Railroad reduced its expenditures $1,700,000 in 

1893, compared with that of 1892. 

A steel rail plant, with a capacity of 100 tons per day, 

will be soon started at Tonawanda. It will be known as 

the Reese Iron and Steel Company, 

The car shops of Arthur King, Middletown, Pa., which 

have not been in operation for a number of months, started 

up recently on an order for 40 cars, 

The Ohio Falls Manufacturing Company, of Jefferson- 

ville, Ind., is building a number of passenger cars for the 

Chicago & Grand Trunk road. 

The Pennsylvania Railroad has issued annual passes to 
all conductors and enginemen who have served in their 

present Capacities for ten or more years, 

The Lobdell Car Wheel Company of Wilmington, Del., 

has arranged to put a foundry in the plant of the North 

Carolina Car Company at Raleigh, N. C 

The Brotherhood of Locomotive Engineers will hold its 

first biennial conventlon at St. Paul, May 16. There will 

be a general election of officers at the convention. 

The Schenectady Locomotive Works, of Schenectady, 
N. Y., have orders for three switch engines from the New 

York Central and for two from the Central Vermont. 

The J. A. Fay & Egan Company, of Cincinnati,which ex- 

perienced its first shut-down last summer, is now employ- 

ing about 300 men, principally upon foreign orders. 

The Richmond & Danville has ordered five passenger 

locomotives from the Baldwin Locomotive Works and 

three from the Richmond Locomotive and Machine Works, 

The Austrian Minister of Marine, in reviewing the posi- 

tion of the Austrian and other navies, says that petroleum 

is being generally abandoned as fuel for war-ships, owing 

to the risk of fire. 

General Superintendent Welby, of the Rio Grande West- 

ern, has issued an order restoring the wages of all engi- 

neers, firemen and trainmen which were reduced 10 per 

cent. last October. 

During 1898 the number of live cattle shipped from the 

United States to foreign countries was 241,827 head. From 

Canada 83,322 head were shipped, the total exports from 

the two countries being 325,149 head against 496,000 for 

1892. 

It is announced that Paris is to build, for the purpose of 

handling World Fair visitors in 1900, a tubular railway 

eight miles long, in which trains will run on two minutes’ 

headway. Electricity will be employed for moving the 

trains. 

Superintendent Dayton, of the Bloomsburg Car Works, 

Bloomsburg, Pa., claims that those works lately beat all 

former records in building two eight-wheel flat cars, giv- 

ing them three coats of paint and lettering them within 29 

hours, 

The Mount Vernon Car Manufacturing Company, of 

Mount Vernon, Ill., is building a number of ventilated 

fruit cars of 60,000 pounds capacity for the Florida Central 

& Peninsular. The cars are to be equipped with Westing- 

house brakes. 

The New York, Susquehanna & Western has let con- 

tracts for 300 coal cars of 50,000 pounds capacity. The 

Bloomsburg Car Company, of Bloomsburg, Pa., will build 

200 of the cars, and Murray, Dougal & Co., of Milton, Pa., 

will build 100. 

A locomotive boiler explosion occurred Jan. 1 at Higgin- 

son, Ark., on the St. Louis, Iron Mountain & Southern 

Railway. The engine was hauling a freight train at the 

time and several cars were derailed and wrecked. One 

man was killed and another was injured. 

The Canadian Locomotive and Engine Company, of 

Kingston, Ont., has been given the contract for the con- 

struction of two heavy 10-wheel engines for the Intercol- 
onial Railroad Company. It also has under construction 

six locomotive boilers for the same road. 

Two freight trains on the Wheeling & Lake Erie col- 

lided in a snowstorm near Bellevue, O., Feb. 17, Both 

engineers and firemen and a brakeman were killed, and 

three other trainmen were injured. The engines were 

telescoped and four box cars were wrecked. 

The tunnel which carries the Colorado Midland Railroad 

through the Rocky Mountains at Hagerman Pass, Col., 

has just been completed. The tunnel is close upon two 

miles long, and it is bored through solid gray granite. Its 

completion involved over three years’ work. 

The receivers of the Northern Pacific have reached an 

amicable agreement with the employees who have been 

complaining at the reduction of pay which went into effect 

Jan. 1, The concessions made by the receivers are chiefly 

in the matter of regulations and not in rates, 

The Barney & Smith Car Company, of Dayton, O., is im- 

proving its plant so as to be able to turn out 15 freight cars 
per day and 40 passenger cars per month. A new building 

has been added which is 800 feet long and 200 feet wide, 

the full length of which is traversed by a traveling crane. 

The Morris & Essex division of the Delaware, Lacka- 

wanna & Western Railroad is to be equipped with the 

Hall rail circuit system of block signals immediately. The 

present contract calls for only 55 signals, but the entire 
main line is to be likewise equipped as soon as practicable 

thereafter. 

A bill forbidding the burning of bituminous coal in fac- 

tories in New York City, Brooklyn and Buffalo has been 

intreduced in the New York legislature, and, if enacted, 

is to go into effect on July 1 of this year, The prohibition 
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does not apply in cases where 75 per cent. of the products 

of combustion of such coal are consumed, 

General Manager Voorhees states that up to Jan, 10, of 
the total number of men who left the service of the Lehigh 

Valley road on Novy. 18 last, 56 per cent. had secured re- 

instatement in their positions. In regard to locomotive 

engineers alone, the proportion reinstated was exactly one- 

half of those who left the company’s service. 

A dispatch from Port Louis, Mauritius, reports that a 

cyclone swept that island Feb. 24, doing almost incalculable 

damage to property, and killing and injuring many per- 

sons. A crowded passenger train was blown from the 

track and rolled down an embankment into the Coromandel 

River, killing 50 persons and injuring a large number of 

others. 

A Southern Pacific passenger train was ditched and 

robbed at Roscoe Station, 12 miles north of Los Angeles, on 

the night of Feb. 16. The engineer was injured by jump- 

ing from his engine, and the fireman was shot and killed 

by the robbers, A tramp wasalso shot and killed. None 

of the passengers were injured. The robbers escaped to 

the mountains with a large sum of money, after shattering 

the express car with dynamite. 

The Milwaukee Malleable Iron. Company, which has de- 

cided to move to Waukesha, Wis., is to put up buildings of 

the following dimensions: Main foundry, 225 x 70 feet ; 

carpenter shop, 35 X 35 feet ; pattern shop, 35 & 50 feet ; 

machine shop, 36 x 50 feet; annealing department, 50 x 90 

feet; shipping and cleaning department, 45 < 50 feet ; 

which in connection with the office and pattern vault, will 

be placed in a buiiding 225 x 50 feet. The most modern 

machinery will be employed. 

The King Bridge Company, of Cleveland, is preparing 

plans for an iron drawbridge for the New York Central 

Railroad Company, which, when completed, will be the 

largest iron drawbridge in this country, It isto span the 

Harlem River, and will, with its approaches and other im- 

provements made at that point, cost $8,000,000. The con- 

tract calls for the completion of the bridge by next De- 

cember. It will be 400 ft. long, and when swung will leave 

a clearance of 100 feet on either side for passing vessels. 

The lowest point will be 24 feet above the river. 

At the Fall Brook Railway shops, Corning, N. Y., com- 

bination coaches Nos, 15,16 and 17 are being remodeled 

under the supervision of Master Car Builder C, J. Butler, 
The interior of the cars will be finely fitted up as regular 

day coaches. Mr, Butler has also prepared plans for two 

new baggage and mail coaches, numbered 10 and 11. This, 

together with the ordinary repair work, will furnish 

abundant employment to the men in this department of 

the shops until the opening of the spring traftic at least. 

The extensive fitting up and building of these coaches also 

evidence the fact that the Fall Brook is more than holding 
its own in the line of its passenger travel. 

Electric locomotives are proving themselves to be well 

adapted for use in coal and other mines, and they now 

furnish the motive power for hauling cars in about 30 

mines in the United States. They are designed to occupy 

but little, if any, more space than the cars they haul. With 

any other method of traction considerable more hight 

and width is necessary. In coal mines in which there are 

narrow seams this is especially noticeable, as much rock 

has to be blasted away to admit of the passage of mules. 

By using electric locomotives the blowing down of the 

root is entirely doneaway with. The increased speed also 
permits a larger tonnage to be taken from the same outlet, 
and with fewer turnouts, switches and cars, 

The Tradesman of Chattanooga, Tenn., in its review of 

the industrial situation in the South for the week ending 
Feb, 19, says that to Judge from reports received of new 

industries in process of formation, of enlargements of 

plants now in operation, and especially by the increased in- 

quiry for machinery of all kinds, the South is rapidly re- 

covering from the effects of the financial stringency. The 

week mentioned shows a better record in these respects 
than for a year past. All branches of productive industry 

show the same favorable symptoms. Iron producers are 

in stronger position, with no pressure to sell. The lumber 

interest, which has been much depressed, is slowly recov- 
ering, and the demand for its output is increasing. Forty- 

three new industries were established or incorporated dur- 

ing the week, together with 15 enlargements of manufac- 
tories and 15 important new buildings. 

The elevated railroads of New York city carried 8,000,- 

000 more peple during 1893 than during the previous year. 

The figures for 1892 were 213,000,000 passengers carried, 

while 221,000,000 passengers were carried during 1893. 

Twenty new engines were ordered during the year, The 

number of passenger coaches employed in the service 1s 1,116, 

and 75 new ones were added during the last four months, 

Improvements in the structure continue to be made, and 

the light 50 and 60-pound rails are being replaced by 90- 

pound rails. The locomotives consume over 200,000 tons 

of the best white ash anthracite per year. The coal makes 

nosmoke, Over 3,000 trains per day are run, the exact 

number being 3,300. The employees number 5,000, and 

all are paid by the hour. Twelve hours is the longest time 

any man is required to work per day on the roads, The 

maximum pay is $3,50 per day, Engineers earn $100 per 

month, 
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Leonard’s Hydrostatic Buffer. 

The buffer for passenger cars that we illustrate on this 
page is the invention of Mr. A. G. Leonard, who is the 

private secretary of Mr. H. Walter Webb, Third Vice- 

President of the New York Central & Hudson River Rail- 

road. Mr. Leonard was, for a number of years, employed 

in the department of the Superintendent of Motive Power, 
under Mr, William Buchanan, and the buffer which is the 

subject of this article is now in use on about 100 passenger 
cars on the New York Central road, including those on all 

he through limited trains. The results of its use have 

been very satisfactory in decreasing the oscillations of the 

cars when running at high rates of speed. 

Mr. Buchanan, while recently speaking of the merits of 

the device in this relation, said that its operation in caus- 

ing the smooth running of cars was forcibly illustrated to 

him by an incident that occurred a short time ago while 

he was riding on the ‘‘ Exposition Flyer.” The train was 

running at the rate of about 70 miles per hour, when a 

lady with a fretful babe arose and began to pace to and 

fro in the aisle with the child in her arms, Usually such 

a proceeding would be impossible on such a fast running 

train, but in this case the smooth and steady riding of the 

car permitted the lady to walk with apparently as much 

ease as if she had been in a room at home. 

The New York Central first put this buffer on the cars of 

the ‘‘ Exposition Flyer,” and it reduced the lateral as well 

as the vertical oscillation to such an extent that it was im- 

mediately ordered on the ‘‘Empire State Express” train, 
and its application to Wagner cars has since continued. 

In the different views on the drawing the same letter 

refers to the same parts. Two center cylinders, # and 

method, however, is slow and crude, and involves the nec- 

essity ofa man going between the cars. It is, moreover, 

inapplicable to American automatic couplers. 

With the type of car couplings now used for the passen- 

ger equipment of this country, the couplers and buffers are 

usually so arranged that when the cars are coupled, the 

springs that force the buffers out are placed under com. 

pression, thus keeping the buffers together and tending to 

hold the cars steady. The amount of this compression, 
however, is limited, since in order to effect a coupling the 

cars must be driven together with sufficient force to com- 

press the buffer springs enough to allow the couplers to en- 

gage. If the springs are very stiff the impact necessary to 

effect a coupling not only damages the cars to some extent, 

but also causes disagreeable shocks to the passengers when 

the cars are loaded. 

In those systems in which the coupler and buffer are 

connected by equalizing levers, if the coupler is pulled 

forward the motion transmitted to the buffer is in the 

same direction, consequently the opposing buffers are al- 

ways pressed together with about the same force. In this 

case, as before mentioned, the amount of pressure that 

can be put on the buffers must be limited, since the 

springs must be compressed by impact as the cars are 

coupled. » 

In this system the pressure is let out from the cylin- 

ders when the cars are to be coupled, and.a coupling may 
be effected with a slight impact. After the coupling is 

effected the pressure is pumped into the cylinders by, an 

attendant on the car, and any desired amount of pressure 

may be put on the buffers. The pressure in the adjacent 

ends of two cars is pumped up to about the same amount, 

sufficient to put the springs under a heavy compression, as 
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F, cast in one piece, are firmly secured between the center 
sills of the car. The cylinder, F, is fitted with a ram, H, 
which is forced outward against a cross-head pressing 
against a spring, R, which transmits the pressure to the 

buffer, P. The cyiinder, F, is fitted with a ram, J,’;which 

is forced against the pressure-bar, K. This pressure-bar is 

secured to the back end of thedraw-head, When pressure 

js admitted to cylinder, F, by the pipe, O, the ram, J, is 

driven back and the draw-head is drawn in. At the same 
time the pressure passes through the port shown to the 
cylinder, #, and forces the buffer, P, outward ; thus the 
cars are drawn firmly together. Two side cylinders, D, D, 

are secured in the end sill of the car. Each of these is 
fitted with a ram, G, which bears against a cross-head and 
transmits the pressure through a spring, S, to the buffer, 
P. The buffers, P, are thus pressed together at three 
points on their length. The cylinders, F, C, D, D, are all 
connected to the same system of piping, and the pressure 
is therefore the same in each. The pipe, O, is connected to 
a pump and water reservoir inside the car. 

The cylinder F' E D D being connected as shown by a 

single system of piping, the pressure per square inch will 
be the same in each. The pipe O is connected with a 
reservoir and pump placed inside the car. The pipes, cyl- 
inders and reservoirs are filled with water or other fluid. 
In service it is quite desirable that the pressure in the ad- 
jacent ends of the two cars be pumped up to about the same 
amount, which must be sufficient to put the springs 
under a heavy compression. The pressure upon the pis- 
tons is shown by means of gages placed in the cars. 

In comparing our system of coupling with the English 

or European system of coupling, we find in that practice 

the cars are first drawn together, and the compression of 

the buffers is accomplished after the cars are coupled, by 

means of the well known right-and-left screw, This 

shown by the gages. If one buffer has more pressure in 
the cylinders than the other, ths buffer will move toward 
the car on which there is the smaller pressure. The leakage 
is very small, and may be replenished by a few strokes of 
the pump when required. The long buffer plates shown in- 
crease the area of friction surface between the buffers, and 
this, combined with the greater pressure between them, 
has a marked effect in reducing the oscillation of the cars. 
It also tends to hold the end of the car up on uneven 
tracks, In case of a low joint or depression in the track 
the truck will drop, and with the ordinary buffer the body 
of the car will follow the truck; and as the truck rises 
again, the body of the car meets it and produces a shock. 
With the hydrostatic buffer, however, the friction between 
the plates is sufficient to hold the end of the car up for 
the moment as the trucks fall, and a much steadier motidn 
is the result. 

In rounding curves, as the cylinders on the end of one 
car are all connected, one end of the buffer is free to move 
in while the other moves out, the fluid passing from 
one side cylinder through the pipe into the other as the 
rams move, and thus serving the purpose of an equaliz- 

ing bar to maintain a uniform pressure on each end of the 
buffer. 

In connection with this buffer the platform is extended 

out nearly to the width of the car body; this gives a wider 
space for the vestibule, if one is used, and increases the 
strength of the platform by affording an opportunity to put 
in additional timbers between the end sill of the car and 
the platform end timber. Or the longitudinal sills may be 
extended to the platform end timbers, and thus change the 
construction of the platform from being an attachment to 
the underframe to being an integral part of the same. 
By increasing the width of the platform it becomes 

necessary to use hinged steps, which can be turned up out 

of the way when the train is running, The step L is 
pivoted, as shown, and is raised and lowered by the lever 

Mand link N. When in a station the steps are lowered for 

passengers. When running they are raised in the position 

shown on the left hand side of the cross-section, and held 

in that position by a spring latch. 

In addition to its remarkable action in causing the 

smooth riding of the train, this construction of the buffers 

and platforms is such as to materially reduce the possibil- 

ity, in case of accident, of the telescoping and demolition 

of the cars : the buffer receives and absorbs the shock in 

the compression of the fluid ; while the platform, extend- 

ing nearly th: full width of the body of the car and rein- 

forced by the wrought iron guard, is rendered nearly 

indestructible. This additional width of platform, to- 

gether with the movable steps, permits the vestibule to 

be extended the full width of the car, as stated, thus elim- 

inating the pockets of the old form and reducing the re- 

sistance offered by the atmosphere. 

A Method of Analyzing Bituminous Coal, 

The method described below for analyzing bituminous 
coal is followed on a large American railroad that uses this 

kind of coal exclusively. Before describing the method of 
analysis, the Chemist of the road, from whose report our 

information is obtained, gives a brief description of coal 

that we consider of sufficient interest to the readers of the 
NATIONAL CAR AND LOCOMOTIVE BUILDER to reproduce in 

full. : 
Description of Coal. 

Coal is the resultant product of the slow decomposition 
of wood out of contact with air and under pressure, and 

varies from lignite, in which the wood fiber can be dis- 
tinctly seen, to anthracite, which has no visible evidence of 

ever having been wood. Intermediate between lignite and 

anthracite is bituminous coal, Bituminous coal does not 
show wood fiber and is blacker and more dense than lig- 

nite ; it still contains a large percentage of volatile hydro- 
carbons and yields coke. Lignite and anthracite do not 

coke, 
When bituminous coal burns, gases are first given off, 

These consist of volatile hydrocarbons, oxygen, hydrogen, 

nitrogen and moisture. The residue from the volatile 

matter is fixed carbon and ash; in many varieties of bi- 
tuminous coal a portion of the fixed carbon becomes viscid 

and unites the adjoining pieces into a solid mass. The 

solid mass thus formed is coke, and burns without smoke 

and with intense heat. 

The value of a coal depends upon the amount of fixed 
carbon it will yield and the kind of gases given off m the 
volatile matter. The hydrocarbon gases are the most val- 

uableas heat producers. Moisture, oxygen and nitrogen 

do not produce heat. The ash is incombustible; and when 

it is of such a nature that the fire makes it partially melt 

or become pasty, it makes clinkers. 

Thus, for practical purposes a coal analysis should con- 
sist of: (1) The moisture in the coal ; (2) the volatile matter ; 

(8) the fixed carbon which produces most of the heat, and 

(4) the incombustible matter or ash. ; 

So far as we have been able to learn, sulphur does not 
injure a coal for locomotive fuel purposes. The sulphurous 

acid fumes from the burning sulphur have little or no effect 
on iron at the temperature at which it comes in contact 
with it. 

Coal is a complex compound of carbon, hydrogen, oxy- 

gen, nitrogen, moisture and ash, Carbon is the heat pro- 

ducer; hydrogen also produces heat, but it unites with the 
oxygen in the coal to produce water, the excess of hydro- 

gen above that required by the oxygen being available for 
the production of heat. 

The water produced by the hydrogen and oxygen in the 

coal, together with the moisture, has to be heated and 

evaporated the same as water in the boiler, and of course 

diminishes the efficiency of the coal. Nitrogenis inert, and 
the quantity of heat absorbed by it is small. The ash also 
absorbs some of the heat. 
The theoretical evaporating efficiency of carbon is 15 

pounds of water per pound of carbon, A fair quality of 

. coal, burned under the best boilers and under the best con- 

ditions, will evaporate 9.8 pounds of water per pound of 

coal. Under ordinary conditions 74 pounds of water -per 

pound of coal is not bad practice. 

Methods of Analysis, 

Our analytical process is as follows : 

One grain of finely powdered coal is dried in a platinum 
crucible at a temperature of 215 degrees Fahrenheit till the 

weight is constant. The loss in weight gives the moisture. 

The crucible containing the dried coal is covered with a 

closely fitting lid, and a gentle heat is applied with a Bun- 

sen burner; this drives off the more volatile hydrocarbons: 

The heat is gradually increased to bright redness to drive 

off the last traces of volatile matter. The crucible is al- 
lowed to cool and is weighed. The difference between the 

weight found and the weight of the dried coal is volatile 

matter. The crucible is now heated to bright redness with 

the cover off. This burns off the fixed carbon, leaving the 

ash. The crucible and ash are weighed, and the difference 

between the weight found and the weight of the crucible is 
the weight of the ash, 

We now have the per cent, of moisture, volatile matter 

7 
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and ash; the sum of these per cents subtracted from 100 
gives the per cent. of fixed carbon, Fixed carbon is al- 
ways determined by difference : it is for this reason that 

coai analyses always add up exactly 100 per cent. 
We do not determine sulphur, for reasons given above. 

If the coal is to be used for metallurgical or blacksmith 

purposes, it is necessary to know the sulphur content, be- 
cause sulphur makes iron hot short and makes welding 

uncertain. When it is necessary to make a determination 
of sulphur, it is reported separately from the moisture, vola- 

tile matter, etc. Therefore an analysis in which the sul- 

phur was determined would add up in excess of 100 per 
cent., a per cent. equal to the per cent. of sulphur in the 

coal. 

The calorimeter tests represent the theoretical number of 

pounds of water one pound of coal will evaporate from 

and at 212 degrees Fahr. 

The process consists of burning a weighed quantity of 
coal by means of chemicals, and absorbing the heat gen- 

erated in a weighed quantity of water. The weights of coal 
and water are so adjusted that the rise in temperature of 

one degree will represent the evaporation of one pound of 

water. Therefore if we get a rise in temperature of 12 

degrees it will represent an eveporating efficiency of 12 

pounds of water per pound of coal. 

The New Tunnel of the N. Y.,S.& W. R. R. Under the 

Palisades. 

Daylight broke through the tunnel of the New York, 

Susquehanna and Western Railroad Company, under Wee- 
hawken Heights, for the first time Feb. 7. The object of 
this tunnel is to enable the company to reach the river 

front without running its trains over the tracks of other 

roads. At present the company’s passenger trains run 

over the Pennsylvania Railroad tracks from Marion to 

Jersey City, and its coal and freight trains over the Dela- 

ware, Lackawanna and Western tracks from West End 

Junction, beyond Marion, to Hoboken. In order to secure 

its own terminal on the Hudson River, the company, a few 
years ago, acquired sixty acres of land in the village of 

Edgewater, about two miles north from Weehawken and 

opposite 110th street, New York. This land has a frontage 
of 1,500 feet on the river, and affords-ample room for 

handling a large number of trains daily. Then the tunnel 

was projected to connect the terminal with the main line 

at Little Ferry Junction, ten miles from Jersey City and 

three miles west from the terminal at Edgewater. 
The tunnel is 5,072 feet long, 21 feet high to the crown 

of the arch and 28 feet wide, giving ample room for double 

tracks. The estimated total cost of the tunnel, including 

the three miles of double track to Little Ferry Junction, 

the sixty acres of land, two piers which are being built, 

and the necessary switches and sidings at the terminal, is 
$1,700,000, Ground was broken for the tunnel on August 

1, 1892, and since then about 900 men have been employed 

in itsconstruction, while about 150 have been engaged in 
building the piers, etc., on the river front. The tunnel, 

the three-mile spur of railroad and the terminal will be 

completed about June 1, 
When the tunnel is completed only the freight and coal 

trains will be run through it to the river at first, but ulti- 

mately ferry slips will be constructed and passenger trains 

willrun through it, and the passengers will be transferred 
to New York by boats. 

The first step in the construction of the tunnel was to 

sink three vertical shafts, at equi-distant points, from the 

surface of the Palisades to the grade of the tunnel. These 

shafts are each 10 feet long and 20 feet wide, the 

greatest depth being 196 feet. When the shafts had been 
sunk two gangs of workmen in each began “ drifting,” 
or excavating in opposite directions, to meet the gangs 

which were “‘ drifting ” toward them from the other shafts. 
The ‘‘ heading,” or upper section of the tunnel, is eight feet 

high, and was bored entirely through rock. Throughout 

the entire length of 5,072 feet arching was found necessary 

for a distance of only about 300 feet, the rock being sufii- 

ciently solid to serve as a natural arch, 
The arching is of brick and cement, three feet thick, 

which means nine courses of brick laid on edge. The dis- 

tance necessary to be arched is remarkably small, especially 
* when compared with that of other tunnels under the Pali- 

sades. The tunnel of the West Shore Railroad at Weehaw- 
ken is 4,200 feet long, and about 50 per cent. of it is 

arched, while of that of the Delaware, Lackawanna & 

Western Railroad at Hoboken, which is 4,600 feet long, 

about 75 per cent. isarched. The portals of the new tunnel 

_ will be handsomely faced with cut red sandstone. 

While the tunnels under the Palisades are of great util- 

ity, they become insignificant when compared with many 
other much longer ones in this country and Europe, which 

are at a much greater depth. The Hoosac tunnel, in West- 
ern Massachusetts, is four and three-quarter miles long, 
and its principal working shaft was 1,028 feet deep. 
Early in the work of its construction the heavy timber 
braces which were used to support the earth and rock dur- 
ing the building of the arches were burned, causing the 
loss of twenty lives and the obstruction of the tunnel for a 

_ considerable time. The St. Gothard Tunnel, in Switzer- 

- Jand, is over nine and a half miles long, and the Mount 

Cenis Tunnel, in Italy, is seven and one-quarter miles 
long, 
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The tunnels of the world are classified as railroad tun- 

nels, which are bored through earth and stone above the 

level of the sea; subaqueous tunnels; cana! tunnels, by 

means of which the courses of the canals are straightened 

by boring through hills or mountains; and conduit tun- 

nels, which are used for conveying water by its own 

gravitation. There are in the world about 1,000 railroad 

tunnels, which are about 350 miles long; 12 subaqueous 

tunnels, nine miles long; 90 canal tunnels, 70 miles long; 

and 40 conduit tunnels, 85 miles long. Approximately 

there are in the world 1,142 tunnels of all kinds, having a 

total length of 514 miles, 

The Keseling Disincrustator. 

A correspondent in Brussells, Belgium, sends us the 
following description of a tool for removing the scale from 

locomotive flues : 

When visiting the shops of the Imperial Railroad of 
Alsace-Lorraine, the engineer of the Schnitz line showed 

me in operation a small apparatus of extreme simplicity 
built by Mr. Keseling, of Diisseldorf, and used to remove 

the calcareous incrustations from the tubes of the tubular 

boilers. 

Watch in hand I ascertained that the time necessary for 

cleaning a tube is from one to two minutes at most. Ac- 

cording to the accounts of the engineer the cleaning was 

formerly done at Luxemburg by means of hammering, and 

aman working steadily succeeded in cleaning a maximum 

of ten tubes a day. If we consider on one hand the great 

economy of time and on the other hand its extremely 

small net cost (about $16), without the wooden frame, we 

must admit that the advantages are great. 

The illustration represents the machine in operation 
mounted on a wooden frame. It is composed of two drums 

of 7.8 inches diameter put in motion by a belt which com- 
municates a movement of from 400 to 500 turns per minute, 

On these drums are mounted two small cog wheels, and 

between these the end of the tube to be cleaned is placed. 

Above these two wheels a small wheel is fastened in a 

forked lever, terminated by a counter poise which presses 

the tube and keeps it in position, In consequence of the 
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A Tube Disincrustator. 

rapid movement of the two cogwheels the tube advances, 

and at the same time the incrustation is reduced to powder 

by the effect of the pressure exercised by the small wheel 

above. 
To facilitate the longitudinal movement of the tube the 

axles of the wheel fixed in the lever have been given a 

slight obliquity. To effect this the*arms of the forked 
lever present some clefts permitting the placing of the axle 

of the small wheel ina slant, and a screw-nut (see a) serves 

to fasten it firmly. The edges of the small wheel describe 

a series of spirals on the convex surface of the tube. 
As the machine produces a rolling friction, and not a 

sliding, the wear of the grooved wheels (cast iron hard- 

ened) is very slight. Experience has confirmed this fact. 
The device can be mounted on a frame of wood as shown 

in the cut, or on a table in which there should be an open- 
ing through which the powdered deposit can escape, 

otherwise, it would soon clog the operation of the ma- 
chine, 

According to information furnished by the engineer of 

the Schnitz line it is possible to obtain very good results by 

substituting a spring for the balance-weight with which 
Mr. Keseling has furnished the forked lever. 

The Knapp Railroad Car Ventilator Company has been 
erganized in St. Louis. The capital .stock is $100,000, and 

the incorporators are Charles Knapp, C, 8, Crane, C, W. 
Ford and others, 3 
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Railroading in 1837, 

(From the Wilmington Gazette of Jan, 15, 1837.) 

A Trip on the Railroad. 

The portion of the Wilmington & Susquehanna Rail- 

road between this city and Elkton is now completed. Yes- 
terday, at the invitation of the president and directors, 
the stockholders and a considerable number of other 

citizens of Wilmington took a trip in the cars to Elkton 

and back again. The locomotive “ Susquehanna,” built 

for the company at Lowell, and better known here by the 

cognomen of ‘* The Yankee,” was placed on the road and 

attached to four superb cars from the workshop of Betts, 
Pusey & Harlan, of this city. The “Susquehanna” is the 

most powerful and decidedly the best locomotive the com- 

pany has yet obtained. The cars are excellent specimens 

of workmanship, built after the latest models, with a 

passage and free communication through the entire train, 

and seats in each calculated for 28 persons, with room for 

half as many more to stand up and walk from one apart- 

ment to another, 

About half-past ten o’clock yesterday morning the train 

was drawn up at the foot of Market street, and our citizens, 

to the number of 130 or 140, took their seats, This was the 

first trip of the cars over the road, and there was some 

little anxiety and apprehension entertained by many of 

the company at the result of the experiment, and as the 

chances of some accident or catastrophe, where as yet to 

the locomotive, cars, engineer and road had not become 

very well acquainted with each other. 

In this respect, all were most agreeably disappointed. As 

regards speed, pleasure and enjoyment of almost every 

kind, the experiment was most decidedly successful. We 

left Market street at thirty-five minutes past ten o'clock, 

and proceeded very rapidly four or five miles on the road, 

when some of the gudgeons to the cars became a little 

heated from not having been worn smooth and adjusted, 

and it was found necessary to haul up, cool off, and apply 

a little more oil, We then applied the steam and resumed 

our course, puffing and blowing along, to somewhere not 

far beyond what is called McGrann’s deep cut, when an in- 

cident occurred that frightened some and amused others 

much more than injuring any one. A sturdy oak, that had 

not been sufficiently looked to by the workmen and en- 

gineers, and which rather to dispute a passage for “‘The 

Yankee” and his train, extended a branch some distance 

into the road which swept the sides and tops of the cars, 

breaking some twenty or thirty panes of glass, and scatter- 

ing the pieces with violence enough to draw blood from 

half a dozen noses that were too prominent to escape a col- 

lision, After adjusting the difficulties from this accident, 

and bestowing proper attention to the wounded by laugh- 

ing them into a pleasant countenance again, we continued 

our course to Newark, and arrived opposite the village at 

twenty minutes to twelve, where we were met and greeted 

by a number of the most substantial and influential citizens 

interested in the road. 
As it happened here, ‘‘The Yankee” was under full head- 

way, and went away whizzing by as though he was not 

willing the Newarkers should get more than a glimpse of 

him this trip, 

We must confess we had a strong inclination, if possi- 
ble, to obtain a delegation from Newark to join us as far 

as Elkton and back again, but we had no influence in mat- 

ters of steam and locomotives, besides, before we were 

fully aware of the presence of the Newarkers we were out 

of sight and the error could not be retrieved. 

We arrived at Elkton, a distance of over 17 miles by the 
route of the road at 12 o’clock, precisely, being an hour 

and 25 minutes, including all the stoppages, from the time 

we left Wilmington. 

At Elkton we were greeted by a large number of citi- 

zens, where we tarried till half-past one, and left amidst 

the cheerings of hundreds of people who literally lined 

both sides of the road. Wereached the foot of Market 
street, Wilmington, at half-past two, after stopping two or 

three times, making the time on our return one hour, 

Every one was delighted with the excursion, The route 

of the road passes through the most beautiful section of 

the country. It was not a little amusing to see the flocks 

of sheep, cattle and sometimes horses, as ‘‘ The Yankee” 

came smoking along with his train at such unwonted 

rapidity, take to their heels and escape as if the de’el was 

to pay. Our country friends generally who reside on the 

route improved the opportunity of witnessing from their 

porches the first trip of the cars over the road. 
The annual election of Directors of the railroad company 

took place yesterday afternoon, and among the first acts or 

the new board will be to decide whether they will now 

establish a line between Philadelphia and Baltimore by 

means of stages on the part of the route not yet completed. 

Should they do so, it will be carried into effect in a few 

days. It isthe expectation of many of our citizens that 

- such will be their determination. 

The special police census of the unemployed in New 
York City shows the number of males out of employment 

to be 52,592 and of females, 14,6>8, making a total of 67,280. 

These persons belong to 41,981 families, comprising 206,701 

persons in all. Yh Via 

The Pintsch system of gas lighting is to be introduced 

into 180 cars on the East India Railway, and into 571 ve- 

hicles on the Oude & Rohilkhand line, 
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Repairing Locomotives. 

BY J. T. HEFFERNAN. 

(Continued from page 27, NATIONAL CAR AND LOCOMOTIVE 
BUILDER for February.) 

Fig. 66 shows a throttle-pipe connected with the dry-pipe; 
in this throttle-pipe is shown the throttle-valve B. We will 
now go through the method of fittimg up a throttle-valve, 
and take for our example the throttle-valve shown in Fig. 
66, After having been used for some time the valve will 
leak at either the top or bottom seat, and sometimes along 
with leaking both the seat and the valve will be found to 
be cut. If the ridges found in the throttle-pipe or valve are 
not too deep they may be ground out. Im grinding the 
valve in, use a very coarse emery, and lard oil is preferably 
the oil to use with emery as it seems to cling and hold to- 
gether better. 

Make a T-formed handle to hold the valve, letting it pass 
through the stem, making it fast with a nut on the bottom. 
The arms of the handle should be about 14 inches long so 
as to give good leverage to turn the valve. Now oil up 
each seat well and put emery on it, then commence to 
grind, lifting the valve occasionally and changing it on the 
pipe. Repeat this operation until both seats come to a fit. 
We will suppose this valve to have been fitted in when 
both the valve and pipe were cold, and allowance must be 
made for the expansion when hot; this can be done by 
placing a little oil on the bottom and top seats, and use a 
little fine emery and oil and grind the top seat so as to 
make it shake a littke when down hard on the _ bot- 
tom seat. Very oftenright near the rib of the throttle- 
valve, that is, on the seat above the rib, it may be grooved 
very deep and will take considerable grinding to bring it 
to a fit. Very often when these grooves are very bad, a 
quarter-inch hole is drilled in the valve and plugged with 
copper. If the ribs are cut away immediately undernath 
the face of the seat, as shown in Fig. 64, it will prevent 
scoring in a great measure. 

In the throttle valve shown at B, Fig. 66, the valve has 
a hole cast through the center of it; through this hole a 
bolt is fitted to connect with the link of the bell crank; 
when the nut is fastened down onto the bolt as shown at 
A, the bolt must be loose in the valve, both lengthwise and 
across its diameter. A thirty-second play between the nut 
and the valve will be found to be about right. The link C, 
which connects the throttle valve with the bell crank, should 
be in a straight line with the valve. 

The bell crank which works through a lug on the throttle 
pipe should have motion enough from the throttle lever to 
allow the valve to open wide on its seat, and when the 
throttle lever is closed the bell crank should strike the pro- 
jection D on the throttle pipe just as the valve closes. The 
upper seat having a much larger area than the lower seat 
the steam,has a tendency to close the valve hard on the seat 
without any strain from the throttle lever. The pins which 
connect the bell crank with the throttle have keyways 
punched through the ends in which to put split keys to 
prevent the keys from working out. These keys had better 
be made of sheet copper, as it is a metal which does not 
corrode, and when made of this the keys can always be re- 
moved. The joint # is a ball joint in the elbow F.. Grind 
the throttle pipe into this elbow, and get as wide a bearing 
as possible on the two, also at G where it connects with the 
dry pipe; the method of fastening the elbow tothe dry pipe 
is by means of a yoke, the lugs of which clamp the brass 
fitting on the end of the dry pipe. This yoke extends back 
over the elbow, and through its center it carries a bolt 
which is screwed up against the lug, which is cast on the 
elbow. The lugs on the end of this yoke are formed in 
such a manner that if a strain comes on them they close 
in on the dry pipe. The hole im the back of this yoke 
should have a brass bushing screwed into it, and riveted 
over. Through this.brass bushing the bolt should be put. 
The reason for using this brass bushing is that the iron bolt 
is less liable to corrode in it than if it were screwed into the 
iron; in fact, in taking out a set of pipes after they have 
run along time it will be found that the bolt is hard to un- 
screw; and where I have found them in this manner, in- 
stead of trying to screw them off I have driven the lugs of 
the yoke down off the pipe. Of course this will bend the 
lugs a little, but they can be straightened back very easily, 
and when taking out a set of pipes time counts. 

The elbow is held to the throttle pipe by two bolts, one 
on each side, which fasten to lugs cast on the elbow and 
to lugs cast on the throttle pipe. On the upper end of 
the throttle pipe a safety valve is placed which allows any 
extra pressure caused by reversing the engine to pass 
through it without endangering the pipes. On the end of 
the dry pipe a brass bushing is fastened by two rows of 
rivets, as shown at G, and at the other connection as 
shown in Fig. 69, In fitting up these connections the dry 
pipe should be turned and the brasses turned toa tight 
driving fit; after drilling and riveting, the brasses should 
be caulked around the dry pipe so as to prevent any 
leakage. 

On the front flue sheet there is a brass casting riveted 
around the hole through which the dry pipe passes; this 
brass collar is bored out to fit the forward connection of the 
dry pipe as shown in Fig. 69, and the hole should be bored 
at least one-eighth inch larger than the brass, as where 
there is a much closer fit than this the lime or impurities 
in the water work in, and its being sucha small space it is 
hard to dislodge them. If it is one-eighth loose and this sedi- 
ment does lodge there, shaking the dry pipe at the back 
end will dislodge it. 

The dry pipe must be ground in every time it is taken 
out, and this is done by putting the pipe in place in the 
boiler and turning it by means of a wooden plug driven 
into the dry pipe. To keep the pipe up against the joint a 
board is fastened against the front end and through this 
board a hole is bored in line with the dry pipe, through 
which is placed a screw which sets up against the plug in 
the pipe. Very many dry pipes have an offset in them, 
and these area little harder to grind than the straight 
ones. Now instead of grinding in the dry pipe I would 
favor a ring being used as shown in Fig. 75, This ring can 
be ground in, both in the pipe and in the ring in the flue 
sheet. There is no objection to the use of such a ring ex- 
cept that oné more joint is required with its use than with- 
out it. The ring need not be very thick, not over 4inch 
through. Sometimes a brass ring is used on the ‘‘ nigger 
head” to make the joint with the dry pipe, and very often 
the bearing is turned right on the steam pipe. To connect 
the steam pipes with the nigger head in the front end 
brass rings are used, and also to connect the pipe with 
the joint of the cylinder. These rings should make a good 
joint, being ground both on the pipe and in the head, also 
ground in the cylinder or lower joint of pipe, The upper 

end of the steam pipe receives the ball joint of the ring, 
and the nigger head receives the straight side of the ring, 
while the lower end of the pipe receives the straight side of 
the ring, and the cylinder receives the ball joint. The 
reason for this is to allow for adjustment on the pipe. 

To find the length of these steam pipes and the angle to 
which the bettom must be planed and also the top, we lay 
out a circle equal in diameter to the circle of the smoke- 
box, then from the center of this circle we measure the 
distance from the center of the smokebox to the center of 
the dry pipe, and about this center we lay out the ‘‘ nigger 
head” and ring. Now lay out acenter line through the 
center of the smokebox and dry pipe hole, and from this 
center line measure the distance of the hole in the cylinder 
from the center line, and draw a line parallel to the center 
line which we already have. The face of the upper end of 
the steam pipe must be parallel with this line. Now from 
the lower end dropa plumb line down from the center of 
the steam pipe hole in the “‘ nigger head” and measure 
from it to the center of the steam hole in the cylinder, 
then lay a straightedge across the hole in the cylinder 
and measure up from it to the center of the hole in the 
‘nigger head” and with these two distances form a triangle 
as shown in Fig. 76. Now the bottom of the steam pipe 
must lie along this lower line which we have laid out, 
end can be marked on the pipe by means of a level. In 
repair work where we have the steam pipes already planed 
and only require to put in new rings, the length may be 
determined by measuring with a rod from the center of 
the ‘‘nigger head” to about the center of the steam pipe 
hole in the cylinder and deducting from this length the 
thickness of the ring required. 

The steam pipe and cylinder are usually ball jointed 
with the cylinder, but very often a new steam pipe is used 
or a cylinder put on in a round-house where they do not 
have areamer. This joint can be made very easily by us- 
ing hammer, chisel and file. In laying out for chipping 
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this joint, measure the diameter of the ring on the bevel 
where you want it to fit in the pipe, and with this diam- 
eter lay out a circle from the center of the whole in the 
pipe and chip it as near as you can to the angle of the ring, 
using a half round or square file, finishing up withe 
scraper before grinding. The steam-pipe is fastened to the 
‘*nigger head” on the upper end by means of studs with 
nuts on each end, but for the lower end a bolt is used with 
a very long head to it which will give room to work a 
wrench back of the steam pipes. On some roads they do 
not grind the rings in on the steam pipes, but cement them 
in. Fig. 73 shows a different form of dry pipe in which the 
elbow is riveted direct to the pipe, and the throttle pipe 
held to this elbow by means of a strap passing around the 
elbow, the upper end of the strap being threaded and pas- 
sing through lugs cast on the throttle pipe. On some en- 
gines a single exhaust nozzle is used, and on others double 
ones are used. Fig. 67 shows.a single exhaust pipe. The 
exhaust pipes are fastened to the cylinder by a copper joint 
underneath. The bolts with long heads, as shown on the 
steam pipes, can be used to advantage on the exhaust pipe. 
Where the double exhaust pipe is used the exhaust from 
the cylinders is bound to throw a little to one side of the 
smokestack, and will in time cut out the side of the stack, 
while the single exhaust pipe because of its being central 
discharges through the center of the stack. Where the 
single pipe is used itis well to have a bridge running about 
halfway up through the center of it forming the lower 
half of the pipe into two separate chambers with a single 
outlet at the top. This will in a measure prevent the ex- 
haust from one cylinder going over into the other. The 
single exhaust pipe is nearly always used with an exten- 
sion front, while the double exhaust pipe is nearly al- 
ways used with a diamond stack 

In the matter of exhaust nozzles there is considerable 
difference of opinion as to which is the best kind to use, 
some claiming one kind and some another, so in Figs. 70, 
71 and 72 we show the three kinds most commonly used. 
Fig. 70 shows a nozzle which is bored vut taper about half 
its length and straight for the balance of the distance, the 
object being to discharge the exhaust in a solid volume and 
not spread it much. Fig. 71 shows a form of nozzle which 
is bored taper throughout its full length. Fig, 72 shows a 
form of nozzle which is bored to within one-half an inch of 
its upper edge, then bored straight tc the size of the nozzle 
required, forming a shoulder from the taper to the straight 
bore. The object in all exhaust nozzles is to use as large 
an opening as possible and secure the right draught, and to 
this end I believe Fig. 72 to be the best form of nozzle, as the 
steam will be discharged through it and will spread less than 
through any other form of nozzle. At first glance this does 
not look reasonable, but actual practice has proved it true. 
Any one who doubts that an abrupt choking off of the 
nozzle will tend to throw a solid volume can easily satisfy 
themselves by trying it with a water nozzle the same as 
used by any fire engine company. With this nozzle we 
get a good draught and still use a larger area than with 
any other kind. Thesingle exhaust pipe is best, as by its 
use a larger exhaust nozzle can be used. 

Nozzles very often gum up from tne oil used in the cyl- 
inders and require to be cleaned occasionally. Sometimes 
an engine will run with a certain sized nozzle, then a 
change to poorer coal will require a smaller nozzle in 
order to make it steam good ; the nozzles must therefore 
be bushed. This can be done by cutting a sheet of thin 
sheet iron, bending it round to the size of the holein the 
nozzle and driving itin. Very often instead of bushing 
nozzles we fit in what is called a ‘‘ bridge,” which is a piece 
of iron made V-shaped on its lower edge and driveu in the 
nozzle across the center as shown in Fig. 77. Always try 
to use as large a nozzleas possible, as the freer exhaust we 
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get from the cylinder the less back pressure we have in 
the cylinders. . 

In fitting up around the smokebox care should be taken 
to make all the connections tight so as to prevent the ad- 
mission of air, thereby causing combustion to take place 
within the smokebox and making the engine steam 
badly. A number of devices have been used in the attempt 
to make an expanding nozzle successful, but most of them 
have been unsuccessful. There is no doubt that with a 
good expanding nozzle fuel would be saved, but the trouble 
is to get one that will work satisfactorily. 

Bar Frames for English Locomotives. 

Our English friends have at last begun to adopt one 
of the chief characteristics of American locomotives, 
bar frames. Some Dnglish locomotive builders have 
built several engines with such frames for light traffic 
on small roads. One of these is a small four-wheel 
engine, 2-feet gage, with a wheel base of 3 feet, suit- 
able for plantation or industrial railways, and has bar 
frames, outside cylinders 6 by 9 inches, a saddle tank 
and a balloon stack with deflector and wire netting at 
the top. The plate springs are not equalized. The 
boiler has 32 tubes 1% inches diameter and 4 feet 
5% inches long. The firebox is of circular form riveted 
to an exterior flange pressed out of the front plate of 
the shell. The grate area is 3.28 square feet; tota 
heating surface, 73.77 square feet (tubes 64 square 
feet); boiler pressure, 140 pounds. The engine carries 
104 gallons of water and has a coal space of 4.8 cubic 
feet capacity, 
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Master Mechanics’ Association Circular, 

Sanding Devices, 
The committee appointed to report on this subject at the next 

annual meeting of the Association presents the following questions, 
and earnestly requests the co-operation of members, to enable it 

to make a complete and useful report. 

This is anew and important subject, and any information not 

covered by the questions, or any drawings and description of im- 

proved devices which members may have in use will be thankfully 

received by the committee. 

1. Do you consider the ordinary sand-lever arrangements a satis- 

factory and economical device for distributing sand upon the rails 

to prevent the driving wheels of locomotives from slipping ? 
2. Have you in use avy improved device for sanding the track ? 

If so, state what it is. 

3. Does the improved sanding device which you have in use 

effect a saving in the amount of sand used, as compared with the 

ordinary sand-lever arrangement ? 

4, Give any data that you may have as to the amount of this 

saving. 

5. Do you consider that the use of a sanding device which dis- 

tributes a small quantity of sand evenly upon the rails increases 

the hauling capacity of locomotives or effects a saving in power 

and fuel over engines equipped with only the usual sand-lever 

arrangement ? 

6. Give any data that you may have as to the amount of this 
saving. 

7. Do you notice any perceptible difference in the wear of the 

tires on enginesin the same service, equipped with the improved 

sanding device, over engines using the ordinary sand-lever arrange- 

ments? 

8. Do you consider that the use of a sanding device which does 

not sand the track too profusely but distributes only a small 

amount of sand evenly upon the rails,reduces the liability of break- 

age of crank pins and rods, with their usual disastrous results ? 

*9. Does the improved sanding device which you have in use 

automatically sand the track when the air-brake is applied? 

10. Give any data that you may have as to cost of sand per ton, 
delivered into the locomotive sand box, 

11. Give average weight of a box full of dry sand. 

12. Give an estimate in tons of the average amount of sand used 
by each engine on your read in one year. 

13. How fine a screen do you consider necessary in order to obtain 

the best results from the improved sanding device which you 
have in use? 

O. Stewart, F. M. Twomsty, L. M. BUTLER, C. E. FULLER, 
JoHN Mrepway, H. P. RoBINSON, Committee. 

Replies should be sent as soon as possible to O. Stewart. 226 
North aveuue, North Cambridge, Mass. : 

Traveling Engineers’ Association Circulars, 

Best Means of Saving Coal. 

The committee of the Traveling Engineers’ Association 
on ‘*‘ What are the best means of saving coal and increas. 
ing or holding the mileage per ton at a desirable figure?” 
desires answers to the following questions. It is earnestly 
requested that members aot only answer the questions 
herein contained, but in addition give an opinion on the 
subject, as a whole, and offer any suggestions that they 
may see fit, as the cost of fuelis a large part of the expense 
of operating the railroads. 

1. What time do you allow in roundhouse for getting up 
steam on your engines for regular and otber trains? 

2. Are your hostlers and firemen instructed to keepa light 
fire in engine to avoid blowing off steam while engine is 
waiting for train? 

3. Are your freight trains always ready to leave on time 
ordered ? 

4, What is the average time your engines are waiting for 
train— 

Passenger. 
Freight. ‘ 
5. Do you estimate the amount of coal consumed while en- 

gine is waiting for train? 
6. While on the road, do your firemen exercise the neces- 

sary care in firing the engine to avoid blowing off steam ? 
7. Do your firemen observe the engineer’s shutting off 

points along the road ? 
8. Do you allow your firemen to put in a fire at shutting- 

off points? 
9. If so, bli 2 

4 10. os you dump the fire on your engines at terminal sta- 
ions 
11. When banking fires on engines, waiting several hours 

for trains, do you retain fire against front or back end of 
firebox? 

12. Isit your practice to bank fire against the flue sheet? 
13. If so, why? 
14. In your experience do you find the brick arch a medium 

for saving coal? 
15. Can locomotives on your road be fired successfully 

without the use of hooks and rakes? 
16. What kind of voal is used on your engines? 
17, Does bituminous coal used on your engines clinker ? 
18. By what means do you avoid clinker? 
19. What style of grates are on your engines? 

4 20. Give dimensions of air space in and between grate 
ars. 
21. On your road what is the average car-mile per ton of 

coal on— 
Passenger. 
Freight. 
22. On b hae road what is the average grade per mile? 

Length of grade? 
23, Have you tried the plan of paying premiums to the 

engine crew showing the most economy in coal? 
24, What is your opinion of the premium system ? 
25. If premiums are paid, should they be given for greater 

mileage per tonin the month, or for greater improvement 
made over previous months? 

26. Would the last-named plan encourage the poor or in- 
different fireman to try to better his record ? 

27. Does your company employ a traveling fireman ? 
28. If you do not pay a premium, what course do you 

paren to encourage your engineers and firemen to save 
coa 

29. Do you furnish your engineers and firemen any litera- 
ture bearing on the subject of combustion of coal in locomo- 
tive tireboxes? 

30. Is your coal put on the tenders by buckets or chutes? 
31. Is your service such that ‘ee actual mileage is ac- 

quired by hauling train the full miles, or do you havea 
roundhouse a considerable distance from terminal, and the 
miles run with an empty engine counted in as actual ser- 
vice with a train? 

32. How many miles _per hour do you allow engines in 
switching or construction service? 

33. What number of miles do you consider it practical for 
an engine to run before overhauling, as regards fuel con- 
sumption? What is the practice on your road? 

34, Have you fast freights? Ifso,in what proportion to 
other through freights ? 

35, Are your engineers called to a strict account for a loss 
of time on freight or passenger ? 

If Fei give the minimum time lost that will call for a state- 
ment, 

36. Is ten minutes’ time on passenger or thirty minutes’ 
pe er freight considered by yourmanagement worth aton 
of coal ‘ 

37. How many miles do your engines run before the flues 
are removed for cleaning the boiler? 

38. What front end do you use, extension or short? 
Which pattern of the above gives the best results, all 

things considered ? 
Does one require more attention than the other on the 

road? and will one hold up on steam at the last end of the 
run as well as the other? 

39. Have you any engines built with the firebox on top of 
frames ? 

If so, what results do you notice as compared with the 
standard box? 

40. Do you consider black smoke imperfect combustion ? 
Are your engines fired with a view to alleviate it? 

Address all communications to M. Mast, Road Foreman 
of engines, C. & E. R. R., Huntington, Ind. 

M. Mast, W.E. CHAPMAN, J. W. SHELDON, GEORGE H. 
Brown, P. A. RosstrER, Committee. 

Uniform System of Examining Firemen for Promotion 

and New Men for Employment. 

At the last annual meeting the matter of examining fire- 

men for promotion was discussed at length, and it was the 

unanimous opinion that there should be a uniform system 

adopted containing the best methods of examining men 

when employed and at different times after, before being 

promoted to the responsible position of engineer. The 

president said in his opening address at the last convention 

that railroads are operated nowadays on so small a margin 

of profit that the difference between a dividend and going 

into the hands of a receiver is measured by the small econo- 

mies and savings in all departments. The engineer and 

fireman can be a large factor in saving, and for the com- 

panies to get the full benefit of good service they must 

commence by getting good material, What is needed is 

good, bright men that take an interest in their business, 

and it is the duty of traveling engineers to find the material, 

then by examinations at stated intervals assure themselves 

that the men who will be the engineers of to-morrow have 

not made a mistake in the choice of their profession, or that 

they are careless and indifferent. 

The committee desires each member to answer the follow- 

ing questions, and in addition give the benefit of experience 

and ideas on the subject. 

1. Do you have any system of examination on your road 
that applies to firemen promoted to switch and road en- 
gines and new men hired as road engineers? If you have, 
please send form to chairman of committee. 

2. Is there any qualification necessary other than stated 
in examination ? 

3. Are applicants for position of fireman or engineer obliged 
to exhibit a specimen of handwriting in any other manner 
than filling out personal record ? 

4, What is the limit of minimum and maximum age of 
men employed as firemen ? 

5. Do you make any distinction in percentage of questions 
asked and answered properly by firemen to be promoted to 
switch or road engines? 

6. What percent. of questions must be answered to enable 
candidate to pass? 

7. Do you have any form of certificate that you give to 
those who have successfully passed the examination? If so, 
please furnish the chairman a copy. 

8. How is examination conducted—by a board of exam- 
iners, or one person, and is the one being examined allowed 
to have one of his associates (one who has passed the ex- 
amination successfully) present during the examination? 

9. In the Air-Brake examination, is it necessary to 
explJain the action of air pump, pump governor, engineers’ 
brake and equalizing discharge valve, triple valve, includ- 
ing quick action feature ? 

10. What means are provided for men to become informed 
as to the best practical metbod of engine running and 
caring for engines, and becoming familiar with air-brakes, 
otber than every day practice? 

11. Do you examine applicants for positions of firemen, 
in physical defects, such as sense of hearing and color ? 

12. How do you examine regular employes for color 
defects and hearing ? ; 

13. What is the limit of maximum age of employed en- 
gineers? 

14. Do you require employed engineers to pass a more rigid 
examination than firemen, wren promoted? 

15. Do you use a progressive form of examination for fire- 
men? If so, please furnish the chairman acopy. 

16. Do you examine a candidate in the office or in the 
roundhouse with an engine to look at? 

17. If the candidate fails to answer correctly any question 
about a common breakdown, or is unable to disconnect and 
block an engine and if necessary set an eccentric; would 
that disqualify him ? 
M.M. MEHAN, J. A. Hitt, J. E. GoopMAn, W. J. An- 

“‘THONY, J. W. SHELDON, W. T. HAMAR, Committee. 
Address all replies to M. M. Mehan, 221 West Ridge street, 

Marquette, Mich, 

Double Crewing or Pooling, 

The committee on ‘‘How can Traveling Engineers Improve 
the Service when Engines are Double Crewed or Pooled 2” 

desires answers to the following questions. This question 

was continued from the last annual meeting. The commit- 

tee requests that traveling engineers not only answer the 
following questions, but give the benefit of their ideas and 

experience, 

1, State if you pool or double crew engines on your road 
or not, 

2. What method do you use to keep up repairs, and by 
whom are engines cleaned above running board? 

3. What system do you use to keep engines properly sup- 
plied with tools? 

4. By whom are supplies placed on engines ? 
5. When and by whom are engines inspected ? 
6. How often are boiler checks and gauge cocks exam- 

ined and cleaned ? 
7. Do you clean fires at intermediate stations for firemen ? 

If so, please state number of miles run, also give your opin- 
ion as to the waste of fuel in so doing. 

8. Who takes care of the head lamp and signal lamps? 
9. Are your engine tool boxes locked and the keys left at 

the office for the enginemen to get when they take the en- 
gines? (This refers to small tools.) 

10. Is the box containing frogs, jacks, saw and ax sealed 
= well as locked, and when the seal is broken a record kept 
of it? 

1l. Do you have all steam “fittings in cab kept tight by 
other than engineer? : 

12. Is the packing of driving boxes and engine and tender 
trucks governed as much as possible by mileage ? 

13. Are the firebox flues and front end inspected at stated 
intervals, or do you wait until she don’t steam ? F 

14. Are oil cans looked after and kept in proper condition? 
15. Are sand boxes and pipes inspected and known to be 

in proper condition before the engine leaves the terminal ? 
16. Are rod cups adjusted by shop men, and other auto- 

matic oilers inspected, so that engineers are required only to 
fill them ? 

17. On double-crewed engines do you try to place men on 
opposite turns who are friendly and work in harmony with 
each other? 

18. On double-crewed engines do you give each engineer a 
set of oil cans? 

19. Do you think it is practicable or economical to keep an 
inspector for double-crewed engines ? 

W.T. Simpson, P, FRAZER, WM. CoNGER, C, M. BRINSLEY 
J.O. BRADEEN, Committee. 

Address replies to W. T. Simpson, 55 Bennett street, 
Battle Creek, Mich. — 

Destruction of Purdue’s Engineering Laboratory by 

Fire. 

On the night of Jan, 23 the engineering laboratory of 
Purdue University, at Lafayette, Ind., was destroyed by 
fire. The work of this department of the university in the 
interests of locomotive engineering had made it famous, 
and its destruction by fire is a matter for regret to all 
interested in locomotives, although it is understood that 
efforts are to be made to re-establish it at an early date. 
If this is done there is no doubt that the experience of the 
past two years will suggest many improvements in the old 
plant that will make the new one much more efficient and 
reliable. 

The fire originated in the boiler room and spread with 
great rapidity. Its progresscould not be checked until the 
larger part of a fine building had been destroyed. The 
laboratory rooms were burned; the machine room with its 
20 lathes, its planers, shapers, drill presses, milling ma- 
chines, and its large supply of small tools; the forge room 
with its 32 power forges. and the laboratory for advanced 
work, which contains Purdue’s now famous locomotive 
“Schenectady,” a triple expansion Corliss engine and much 
other apparatus designed for work in steam engineering, 
hydraulics, and strength of materials. Nothing in these 
rooms escaped the fire. Not only was all the apparatus 
lost, but also a large amount of experimental data. The 
main portion of the building was also consumed. This 
contained three stories 50 feet by 150 feet. It was occupied 
by drawing rooms, recitation and lecture rooms, instru- 
ment rooms, offices and 4 mechanical museum. Some of 
the furniture and apparatus of these rooms was carried out 
before the fire took possession, but, as already stated, this 
part of the building was entirely burned. 

The incidental losses by the fire were considerable. Mem- 
bers of the faculty lost books, papers and data; students 
their instruments. and many manufacturers in every part 
of the country, who, by gifts or liberal discounts, had co- 
operated in the equipment of the building, lost their repre- 
sentation there. 

The Varied Uses of Electricity. 

According to the account given by a correspondent, 
Great Falls, Mont., appears fairly entitled to the distinc- 
tion of being called the Electric City. At Black Eagle 
Falis, three miles above the town, an immense dam has 
been thrown across the Missouri, and hydraulic works and 
power-houses erected. Not only are the street cars pro- 
pelled and lighted by electricity from the power-houses, 
but they are heated as well by electric radiators placed in 
each car. Elevators, printing-presses, cranes and all 
kinds of machinery are operated by the ubiquitous 
force. There are automatic excavators, ' electric 
pumps and electric rock-crushers. A not uncommon 
sight on the streets is a mortar-mixer attached to an 
electric wire leading down from a pole. The restau- 
rants cook by electricity, the butcher employs it to chop his 
sausages and hamburger, and the grocer to grind his 
coffee, and so likewise does the tailor to heat his goose. 
The subtle fluid is a welcome blessing in every home; the 
housewives run their sewing-machines and heat their flat- 
irons by electricity ; they bake their cakes in wooden elec- 
tric cake-ovens that can be set away on a shelf like paste- 
board boxes. They have electric boilers and broilers and 
teakettles. What asingular anomaly when one pauses to 
think of it: that of broiling steaks and heating flatirons 
through the instrumentality of a waterfall !—Hngineering 
Magazine. 

Banking Fires. 

At the January meeting of the Southern and Southwest- 
ern Railway Club, a committee composed of Messrs, C. B. 
Gifford, G. D. Harris and J. J. Anderson made a report 
on the best means of banking fires in locomotive fireboxes 
in order to avoid troubles from leaky flues and strains in 
firebox sheets. The committee recommended as follows: 

“First, in cleaning fires that the blower be used with 
only sufficient strength to prevent smoke from issuing 
from the furnace door; that the fire be cleaned as quickly 
and with as little reduction of steam pressure as possible, 
and that the pressure be not reduced during this operation 
by feeding water into the boiler, as such contraction of 
sheets and flues by cold air drawn in the fire door by use 
of blower and feeding cold water at the same time must 
be very injurious to both flues and firebox sheets. In this 
connection we also consider the brick arch of great pro- 
tection to flues during the cleaning of fires, especially with 
locomotives having a long firebox and large grate surface, 
as the arch retains sufficient heat to quite materially heat 
the air drawn through the flues before it reaches them. 

‘*In the matter of banking fires, we would recommend 
banking in the front end of firebox against flue sheet. In 
this manner, any air entering the firebox is heated while 
passing over the fire before entering the flues. We con- 
sider that if this practice of cleaning and banking fires is 
followed, and steam kept at about the same pressure, no 
material injury will occur to flues or firebox sheets.” 

The Richmond & Danville has ordered three passenger 
engines of the Richmond Locomotive Works, aad five of 
the Baldwin Locomotive Works. The engines are to be 
delivered in March. 
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Metal Underframes for Freight Cars,.* 

The railroad with which Iam connected was opened in 
1881. It runs from Norfolk, Va., along the sea coast for 
some distance south, through a country which is intersected 
by wide rivers, bays and sounds, and in which, consequently, 
the air is very heavily charged with moisture. A very few 
years after the road was constructed it was found that all 
timber of whatever kind or quality which had been placed 
in exposed positions, either in the track, on rolling stock or 
steamboats, was decaying very rapidly. As soon as the fact 
that the climate was so peculiarly destructive to timber was 
observed by the officials, they became anxious to avoid the 
use of material which so quickly deteriorated; and in connec 
tion with the rolling stock, the Iron Car Company’s cars were 
brought to the notice of the general manager. The result 
was, that in August, 1888, we leased from that company 50 
of their flat cars for a period of five years, hoping by actual 
experience to determine what benefits might be secured 
from the use of iron frames instead of wood. 
You are probably aware that the sills of these. cars are 

constructed of eight tubes placed to form four sills and de- 
signed to carry 60,000 pounds, but they are altogether too 
weak to support such a load, and when the car is loaded 
uniformly to its full capacity, the sills assume a sinuous or 
curved line which immediately shows their inherent weak- 
ness; and when the car is loaded heavily at a point about 
midway between the supports of the sills, then they are cer- 
tain to bend badly and show far more deflection than 
wooden sills under a similar load. Another great mistake 
(the greatest mistake of all) was made by using four sills in- 
stead of the six which we are accustomed to use in cars made 
of timber; it was evidently done to enable the builder to 
produce a car which would be light compared to the load 
which it was intended tocarry. It was, however, a very 
grave error to lower its strength so much as to imperil its 
future for the sake of a few pounds in weight ; the absence 
of center sills necessitated some new design of draft rigging 
and the unusual step was taken of constructing it so that all 
the pulling strains were taken directly on,the end sills, and 
all che buffing strains on the body bolster—parts which were 
not made strong enough to withstand the heavy service on 
large roads and which consequently are nearly always in a 
state of collapse ; there is also a peculiar arrangement of 
tail bolt and cotter which gives a great deal of trouble. 
This draft gear and the means of fastening it to the cars 
form the most fatal objection to their use, they are theparts 
which first give out under the heavy strains and they are a 
constant source of annoyance on our large railroads, at least 
where heavy cars and big engines are used. In every-day 
service it was therefore soon found out that the car was de- 
ficient in strength in the places named, and that when they 
failed much difficulty, trouble and annoyance were entailed 
in repairing them. It was also found that the parts required 
for repairs were special to this car, had to be obtained from 
the manufacturers and were difficult and tedious to procure, 
so that a damaged car often took up room in the repair yard 
of a foreign road for several weeks, producing irritation in 
the minds of the officials and giving another serious cause 
of complaint against the iron cars, 

In the Railroad Gazette of May 26, 1893, there is an edit- 
orial headed: ‘‘A Suggested Economy in Freight Car Re- 
pairs,” in which the writer calls attention to the heavy dam- 
ages sustained by cars in the yards, and forcibly expresses 
his opinion that they are unnecessary and could be saved by 
judicious control. How far the idea upon which itis writ- 
ten could be carried out on our larger roads Ido not know. 
Our railway isa small one, not overcrowded with trains, 
and we are therefore able to carry out the policy indicated ; 
we have done so for years, every case of damage to cars is 
investigated, and if caused by the carelessness or stupidity 
of an employee some punishment is imposed; while, as an 
incentive to care for the company’s property, and to take a 
personal interest in its protection, quarterly premiums are 
awarded to the train hands giving the most satisfactory 
service. The consequence of this watchfulness on the part 
of the management, combined with the influence of local 
conditions, has been very propitious to the iron tubular car ; 
it has been operated under the most favorable circumstances, 
with the result that we are, I believe, the only railway which 
has made a success of it, and we are very much gratified 
with its performance, and we are well assured that we have 
obtained large reductions in the cost of maintenance com- 
pared with the cost of cars having timber frames. 
With the experience obtained in the use of these cars, and 

by acting upon the suggestions of others in relation to metal 
frames, we have designed and built a sample steel car which, 
we think, is very much superior to the iron car of which I 
have just been speaking. We believe that we have built a 
car on which all the weaknesses of the tubular frame are 
obliterated and against which very few of the objections 
raised against the iron car can be urged. Indeed, we feel 
sure that it is strong enough to withstand the strains to 
which it may be subjected on any of our railroads and that 
it can be maintained in good repair for an indefinite period 
with an exceedingly small annual expenditure. 
The experimental car which we constructed has six 

longitudinal sills made of 8-inch steel channel beams, 
the side and intermediate sills weigh 1l1¢ and the cen- 
ter sills 1514 pounds per foot. The draft gear is placed 
between the center sills, not below them, the end sills are 12 

“Read before the January meeting of the New York Railroad 
Club by Mr. G. R. Jougins, Superintendent Motive Power Norfolk 
& Southern Railroad. 
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inches deep, so that a sufficiently large hole may be made 
for thedrawbar. The longitudinal sills are tied or braced 
together transversely by bolts having distance pieces of gas 
pipe upon them, and longitudinally by diagonal tie rods 
fitted with turnbuckles and with their ends strung on the 
same transverse holts with the gas pipe distance pieces, thus 
tying the six longitudinal sills together in each direction. 
The body bolsters are of the well known plate pattern 
which have been a long time in successful use, the bottom 
plates of the bolster being supported by diagonal braces to 
the center sills. The connections between each sill, and body 
bolster to sills, are all made by the use of steel angle-irons, 314 
x 3l¢ x 7 inches, and of 84-inch turned bolts put ina good 
driviny fit. Thesills are trussed by four rods, 13¢ inches diam- 
eter, and having 134-inch screwed ends with heavy wrought- 
iron plate washers. The needle beams are steel tees, 5x31¢ 
inches, bolted to the side sills; the studs are of malleable 
iron, the whole truss being made very deep. The draft 
pockets are intended to be of pressed eat but in this 
sample car are forgings, each pocket is bolted very securely 
to the center sill by 10 bolts, 1l-inch diameter, turned and 
driven in, forming the strongest attachment ever applied to 
an ordinary freight car in this country, the bo!ts being able 
to withstand a shearing strain of nearly 400 tons; the fol- 
lower pla'es are made as short as possible, of wrought iron, 
2 inches thick; the regular P. R. R. standard draft spring 
being applied, with a supplementary buffing spring behind 
horn of coupler. The platform is made in four distinct 
lengths, each length being held in place by six or eight bolts 
34-inch diameter, so that when these bolts are taken out a 
whole section of platform can be lifted off for examination, 
painting or repair of platform or sills. 
The designs for this car, were made after laying down 

certain principles, which, I am persuadea, ought to be em- 

that the free ends of the sills which overhang beyond the 
body bolster, and which are the weakest part of the car, 
because they cannot be trussed, have a combined strezgth 
sufficient to carry their proportion of an equally distributed 
load of more than 100,000 pounds over the whole platform; 
and if the truss were made heavy enough, a safe load of 
190,000 pounds could be piled up on this car—an enormous 
load compared to its net weight. You may notice that the 
struts are inclined to the vertical, so as to bisect the angle 
formed on the tie-rods, the change from the usual practice 
being made because it is more correct in theory, and more in 
conformity with the strains transmitted. You may, perhaps, 
ask me why I have made a frame capable of supporting so 
great a weight ; I would reply that a car is called upon to re- 
sist many heavy strains beyond those required to support its: 
load ; it has to stand buffing and pulling strains, corner 
strains, side strains, torsional strains on side sills, strains 
reacting through the truck, and many others, all of which 
have their effect upon the various members, which must be 
made strong enough to absorb them. Besides that, L think 
it would not have been wise to use smaller or lighter beams, 
the saving effected in weight by using 6-inch beams instead 
of 8-inch would have been only about 600 pounds and the re- 
ducted cost—very little, indeed. I merely mention the 
enormous weight which the car would carry to show what 
can be effected by using economical sections in the beams 
and by proper and efficient trussing. 
The second principle, *‘ That only the common rolled sec- 

tions of steel, or plain castings or forgings should be used,” 
needs no explanation, and! think we have succeeded in 
fulfilling the requirement. 

Before laying down the third principle, which says, ** That 
no rivets whatever should be used in its construction,” 
much consideration was given to the question. Whatis the 

; most desirable, efficient and durable 
fastening for attaching together the 

| various members of a steel under- 
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frame? This, tomy mind, was the 
most important question involved in 
the details of the car, as upon its 
successful solution depends the very 

. | 
bodied in the construction of every metal car frame. I felt 
that, if we adhere to them, we could with safety count upon 
the service which the car would give us, and that it would 
be entirely satisfactory. 
These principles were : 
Ist. That the car should be made amply strong enough to 

support the weight it was designed to carry. 
Bd. That only the common rolled sections of steel or plain 

castings or forgings should be used, except for the draft 
pockets, and such details as are specials on timber cars. 

3d. That no rivets should be used in its construction. 
4th, That no holes whatever should be allowed in the 

flanges of the beams. 
5th. That all work should be first class, equal in quality 

to locomotive work. 
6th. That the ultimate weight and cost of the car should 

be entirely secondary considerations. 
The first requirement, ‘‘That the car should be made 

amply strong enough to support the weight it was designed 
to carry,” was understood to mean that it should be 
quite capable of carrying a load equally distributed over the 
platform equivalent to the rated capacity. 

This was carried out by selecting channel irons of such a 
section that the six sills combined are able to carry with 
perfect safety a distributed load of 400,000 pounds on sup- 
ports placed one foot apart. Toimpress upon you the great 
difference in strength between this steel car and the tubular 
car, I must tell you that this weight is 16 times as much as 
could be supported under the same conditions by the eight 
tubes composing the sills of the tubular car; and this advan- 
tage is mostly obtained by putting the same weight of metal 
per foot of sill into a better form, the balance of the in- 
creased strength being gained by using six sills instead of 
four. This comparison shows up very vividly the weakness 
of the sills in the tubular car and explains why the tubes so 
soon become distorted. In trussing the sills of our steel car, 
advantage is taken of the space beneath to make the truss 
very deep. It is 2114 inches below the sills, and its total 
depth is 28 inches, which is, I think, greater than any hith- 
erto used in car work; the truss-rods are calculated as the 
tie-rods of a queen-truss, and therefore, perform their proper 
function of entirely supporting the load between the bolsters, 
and are strong enough to sustain their share of a distributed 
load of 80,000 pounds on the car, therefore making this a 
frame of 80,000 pounds capacity; in fact, the frame can easily 
be converted into one able to eeupper 100,000 pounds by sim- 
ply strengthening the tie-rods and struts, as it can be proved 
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life of any metal underframe which 
we may attempt to construct. The 
question is one which at first sight 
appears to have only one answer, 
and that is to use rivets; from the 
remotest times rivets have been used 
in all countries for fastening together 
ieces which were required to be held 

in the tightest possible manner; we 
build our boilers, our bridges, our 
ships with them; and many examples 

END ELEVATION AND SECTION AT could be pointed out in the practice of 

BODY BOLSTER OF IRON CAR, other countries, and indeed in our 
own, where rivets have been more or 
less successfully used for this very 

: purpose of fastening together details 
of rolling stock. But I felt that the conditions obtaining 
in metal underframes in this country were different from 
the conditions obtaining in other previous structures ; 
I also have had experience with tender frames and 
freight car trucks, and come to the conclusion that rivets 
are not reliable unless certain conditions, which are very 
difficult to fulfill in a metal underframe, are complied with. 
These conditions are, that*the joints or connections between 
the several pieces should be made large so that many rivets 
could be used, and that all rivets should be put in by ma- 
chinery, in order that they may support each other and pre- 
vent that first small movement which is so fatal. I know 
that riveted structures can be pointed out on every side in 
which rivets prove themselves perfectly good for all time, 
but I submit that the conditions which rivets are required 
to meet in boilers, bridges, etc., are altogether different from 
the conditions they would be required to meet in car work. 
Inthe permanent structures mentioned, there is a very large 
number of rivets and very little vibration ; in acar frame, 
and especially the long car frames of this country, the vibra- 
tion is very great, and the rivets connecting each 
joint must necessarily be few; there would be a great 
number of intermittent stresses put upon each rivet, 
gradually loosening them one by one. I distincily admit 
that this would not occur if sufficient rivets could be 
used, and it is one of the good points of design in the Fox 
truck that very large joints are made and plenty of rivets 
used, in contrast to the small number of rivets which are 
often used in the diamond style of truck, and which are so 
difficult to keep tight; there are not enough of them, they do 
not support each other, and in consequence become loose in 
a comparatively short time. As black bolts are evidently 
out of the question, the only conclusion which could be 
reached is that the most desirable, efficient and durable 
fastening from every point of view would be turned bolts 
having a good driving fit, the workmanship required being 
equal in all respects to that put upon our locomotives, which 
would mean that not the slightest degree of looseness could 
be found in the structure. The use of such bolts would also 
include a number of other advantages when the ears are in 
service and when they require repairs, and finally, it can be 
easily shown that they would be cheaper and lighter than 
rivets, because the joints would not require to be so large, 
nor the fastenings so numerous. 
The fourth principle laid down is, ‘‘ That no holes what- 

ever should be allowed in the flanges of the beams.” This re- 
quirement is, I believe, of the utmost importance. It can be 
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easily seen that if a hole be drilled through the flange of a 
channel iron its strength is very greatly reduced ; but 1 be- 
lieve that much more mischief than the weakening of the 
beam would ensue. I feel sure that wherever a hole is in the 
flange that ultimate breakage is certain to result, starting 
from that hole. This is especially true of steel _beams; it 
would be exactly like nicking a bar of steel, the serious effect 
of which is so well known, and the beams would act in 
precisely the same way, subjected, as they would be in car 
work, to great vibration. Some new ideas in car construc- 
tion are, therefore, introduced for fastening the platform 
and underrigging to the main frame. 

The fifth requirement, ‘That all work should be first 
class, equal in quality to locomotive work,” speaks for it- 
self. That the expense would be justified by results I am 
well convinced, but*the extra cost need not be great; the re- 
uirement only means that extrenie care be taken to make 

the first few cars with strict exactness, that the parts 
should be perfectly interchangeable,that the holes should be 
made an exact size, and the bolts properly turned and fitted. 
Such work can be done very cheaply; with suitable touls and 
proper organization, holes can be drilled for a quarter cent, 
each, and bolts can be finished from the forge at less than 
one cent each, an increased price over black bolts not worth 
consideration. 
The sixth principle, ‘That the ultimate weight and cost 

of the car would be entirely secondary considerations,” is, 
of course, to be understood as within reasonable limits. It 
was laid down to try and escape as much as _ possible the 
temptation to make everything so light and cheap that 
there might be some doubt about its efficiency; in other 
words, the dominant idea was to be certain to make every- 
thing strong Sener ering the future to disclose what parts 
might be made lighter and what braces and details might be 
dispensed with. The result, so far as the weight is con- 
cerned, is certainly very satisfactory; the frame, with plat- 
form, weighing only 2,000 pounds more than the frame of 
the tubular iron car, the total weight (without brakes) being 
20,300 pounds. 

Respecting the cost, I would say that we intend soon to 
get some cars made exactly the same as this experimental 
one. We, therefore, sent specifications to some makers, 
including the Harvey Steel Car Co., and were agreeably 
surprised to find that, although the car is an entirely new 
departure, yet the figures submitted agreed, as near as pos- 
sible, with the cost which we had estimated they could be 
built for. Wethink these figures are very reasonable, and 
so long as wecan get metal car frames made at such prices 
we shall never desire to buy wooden ones. 
The first test of this experimental car was made by plac- 

ing upon it, as its first load, 147 car wheels, weighing 80,000 
pounds, leaving them there for 10 days, and in the mean- 
time moving the car several times through the yard and to 
the scale track, one mile away. At the end of this time the 
sills were found to have a total deflection of % of an inch, 
and when the load was removed a permanent deflection of 
¥y of an inch, amounts which are very small, and which 
show the great strength and rigidity of the frame. 
The car has now been in constant use for fourteen months, 

and has given very satisfactory service; not one cent has 
been expended for repairs, and not a single bolt or nut has 
yet become loose. As our idea in building this experimental 
car was to discover weak places before ordering a number, 
we have had it in the shops many times for examination, 
and can only discover one weak place, that is, a slight de- 
ficiency in resistance to torsion of the side sills; they are 
twisted a little by heavy loads of pine logs, three or four 
tiers high, which wedge themselves down against the 
stakes, producing a large twisting movement; but this defi- 
ciency can be very easily overcome. We also find that the 
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Test load, 147 car wheels, weighing 80,000 lbs. 

cuted from April, 1890, to April, 1893, on the 50 cars which 
we had leased from the Iron Car Company, and the cost of 
these repairs. It will be seen that three cars were wrecked; 
with that exception you will notice the light character of 
the repairs executed and the fact that absolutely none were 
required upon the underframes. This good record was made 
in face of the fact that the cars have during the whole five 
years been eat tas heavy loads, and always run in trains 
containing 50 or 60 cars. Nor must it be supposed that the 
frames ch ec repairs which they did not receive; on the 
contrary, the cars have been always in good condition, and 
the frames, for all practical purposes, are as good as new. 
At the end of our lease, in August last, these cars were in- 
spected by Mr. C. W. Walker, Master Mechanic of the Sea- 
board & Roanoke R. R., and Mr. W. A. Brown, Master 
Mechanic of the Atlantic & Danville R. R.; their report 
shows that the only defect which existed in the underframes 
was one damaged tube or sill. The total cost of repairs to 
these 50 iron flats for three years, leaving out wrecks, 
wheels and brasses, has been $163.32, an average of $1.10 per 
car perannum,. I must say, however, that the timber plat- 
forms will soon require thorough repairs, and the iron work 
needs a coat of paint. 

For the purpose of contrasting our experience with metal 
frames with the experience of other people having timber 
flat cars, I made numerous inquiries with the hope of 
obtaining the cost of maintenance of such cars, their aver- 
age life, and the percentage of repairs and rebuildings due 
to wrecks, but was unable to procure anv information from 
which general conclusions of value could be drawn. The 
average life of such cars was given as from seven to seven- 
teen years; and in reference to the percentage of repairs and 
rebuildings due to wrecks, I can only quote what was said 
by Mr. Barnes at the last Master Car Builders’ convention, 
that it amounts to6 per cent.on large roads. Therefore, 
the only statement which I can submit as to the cost of re- 
pairs of wooden cars is one formy own road showing cost 
of maintenance for 50 wooden cars for the same three years. 
I must say, however, that these timber cars are three years 
older than the iron ones, and the peculiarly destructive 
effect of our climate must not be forgotten, 
COST OF REPAIRS FOR THREE YEARS—APRIL, 1890, TO APRIL, 1893. 

Description of |Wheels and Other 
cars. brasses, Wrecks. repairs, tTotal. 

50 iron flatis...... $34.85 $208.00 $163.32 $406.17 
549.59 1,050.80 2,664.49 4,264.88 50 wooden flats. 

This statement shows the total cost of repairs to 50 
wooden flats for three years, leaving out wrecks, wheels 
and brasses, has been $2,664.49, an average of $17.76 per car 
er annum, seventeen times as much asthe iron cars, which, 
think, gives a sufficient reason for our preference in favor 

of those cars, and proves conclusively that metal frames are 
superior to wooden ones, if only they are built to suit the 
heavy traffic of to-day and with strength commensurate to 
the work and abuse to which they will be subjected. 

Master Car-Builders’ Association Circular, 

Heating Passenger Eqipment, 

The committee appointed to report what progress is_be- 

ing made in heating cars by steam or other improved 

methods, and to review the different plans now in use, re- 
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After ten days, total deflection, 7% inch. Permanent deflection, 14 inch. 
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castings protruding through the end sills for supporting the 
draw-bar are broken, but the breakage is not significant, 
and was caused simply by using iron castings instead of 
steel ones as intended. These are absolutely the only de- 
fects which we can find, and they do not affect the prin- 
ciple or ultimate value of the design in any way what- 
ever. 

I believe that the EN HE BF to be derived from the use of 
steel car frames are manifold, and of importance to all rail- 
road companies. It is certain that on our railroad, and in 
such a climate as ours, we feel well assured that steel pos- 
sesses great superiority over wood, in strength, cost of main- 
tenance and endurance; and that it is the only material 
which we could consistently use in the future for 
frames of all flat and gondola cars, and Aes for 
box cars. With such a frame we should be well pre- 
pared for the next demand for increased capacity, and I 
would feel inclined to strongly advocate that trucks of 
80,000 pounds capacity should be placed under these 
frames, even though it might not be desirable to carry 
such loads at the present time. I am also deeply im- 
bued with the belief that on nearly every railroad in 
this country steel frames could be successfully used, and 
that increased economy, efficiency and durability would 
follow their adoption. I do not mean to say that 
other railroads could secure the gratifying results in the 
use of tubular iron cars which we obtained; but, as 
a result of our experience, I unhesitatingly express my 
profund convictions that steel frames can be designed 
and built which will secure these advantages on any road, 
that designs will develop for cars possessing greater 
strength and efficiency as experience dictates, eliminating 
the weak points, and proving that steel is the only material 
which ought to be used for the purpose in this age of steel. 
Iam convinced that the cost of repairs could then be re- 
duced to an extremely low figure; there is nothing to wear 
out except the ruoning gear, nor is there anything but the 
platform and paint which will deteriorate by age; the period 
of their life would depend simply on questions of improve- 
ment, of heavier weights to be carried, and on the fashions 
of the time, otherwise the metal car has an indefinite life, 
great strength and unlimited endurance. 
Perhaps the strongest argument which I can present for 

metal underframes is a eony of the statement which in- 
fluenced our opinions and determined our conclusions in 
favor of metal cars, The statement shows the repairs exe~ 

quests replies to the following questions which it has ad- 

dressed to members, to aid it in its report to the Associa- 

tion in convention next June : 

1. Do you use automatic pressure-reducing valve on steam pipe 

at locomotive ? 

2. What pressure do you recommend for trainpipe at_outlet of re- 

ducing valve ? 

3. Do you use automatic pressure-reducing valve on each car ? 

4, Have you adopted the size and location for end of trainpipe 

recommended by the M. CO. B. Association ? 

5. Do you recommend the use of iron or brass hose nipples ? 

6. What is about the average time of service of steam hose on 

cars ? 

7. What steam coupling do you use ? 

8. What do you use for trainpipe cocks ? 

9. Where do you locate trainpipe cocks ? 

10. How many cars have you heated by direct steam radiation ? 

11. How many square feet of direct steam radiation surface do 

you use for a 50-foot car? 

12. Do you use a device for controlling temperature in cars ? 

13. Do you use a regulating valve operated by trainmen ? 

14, Do you use an automatic device for controlling the tempera- 

ture ? 

15. If so, what device ? 

16, Have you had good results with automatic devices for controll- 

ing temperature of cars ? 

17. How many cars have you steam heated by hot-water circula- 

tion ? 

18. Do you use jacketing systems ? 

19. Have you had satisfactory results with jacketing systems ? 

20. Do you use commingling systems? 

21, Have you good results with commingling systems ? 

22. Do you find any difficulty in controlling the temperature of 

cars heated by the hot-water system ? 

23. How is the water of condensation disposed of ? 

24. Do you have trouble with the water of condensation freez- 
ing? 

25. Do you experience trouble in having the drips properly ad- 

justed ? 

26. What is the difference in condensation between direct steam 

radiation and hot-water circulation ? 

27. Which system do you recommend ? 
28. Do you bave stoves in cars for use in case of emergency ? 

29. Do you advise keeping direct steam-heated cars warm at ter- 

minals ? 

W. L. Horrecker, Gro. F. WILSON, JOHN Hopae, JAMES MAc- 

BETH, A. J CROMWELL, Committee. 

Answers to this circular should be sent to the chairman of the 

committee not later than April 10, 1894. 

W. L. Horrecker, Chairman, 

Asst. Supt. M. P. & E,C. R. R. of N. J., Elizabethport, N. J. 

Air-brake and Hand-brake Apparatus on Cars. 

The committee on this subject requests that members will, 

as promptly as possible, give full and complete answers to 

the following questions: 

1. Do you use the Stevens or Hodge system of foundation 
brakes on vour passenger cars ? 

2. How far from the center line of car do you piace your 
hand brake wheel ? 

3. What is the diameter of the wheel? 
4. Do you attach your brake chain direct to the shaft that 

the hand wheel is on ? 
5. Do you increase its power in any way ? 
6. Do you use for freight foundation brakes the general 

plans for levers and connections shown on M.C. B. Stand- 
ard, Plate No. 9, proceedings of 1893 ? 

Ct ee you use one or two hand-brake wheels on a freight 
car 

8. What is the size of the wheel ? 
9. Do you use the sizes of iron for connections, levers and 

jaws indicated in Plate No. 9? 
10. Do you use the 1 inch drilied holes in levers, jaws, 

etc., as shown in Plate No. 9? 
11. Do you use the standard pin, J; inches in diameter, as 

shown on Plate No. 9? 
12. Do you use metal brake beams with air-brakes? 
13. Do you use wood brake beams with air-brakes? (a) 

plain ? (b) trussed ? 
14. When there are cars equipped with air-brakes in your 

freight trains, do you place them ahead and use the air- 
brakes ? : 

15. Paragraph S, Section 17 to 23, inclusive, defines the 
condition airbrakes must be in for interchange. Do you 
insist on these conditions in receiving cars? 

16. How do you make your inspection ? 
17. If you find cars that do not fulfill these conditions, and 

you think it necessary to do the work, do you make bill 
against the delivering road ? 

18. Should the time (three months) named in Section 18 
be extended ? 

19. Should it be one year, same as Section 17? 
20. If cars are found with brakes not complying with 

Sections 17 to 23, are you in favor of making the necessary 
work chargeable to owners? 

21. Are you in favor of striking from the rules any of the 
sections above mentioned, and placing them with our rec- 
ommended practice ? 

22. Which ones? 
23. What are you doing to maintain the brakes after the 

cars leave the shops ? 
24. Do you have airbrake testing plants outside of your 

main shops ? 
25. Do vou have them at receiving tracks, where you re- 

ceive freight from your connections ? 
26. Do you have them at outside repair stations, where 

you repair large numbers of cars ? 
27. Give description. with blueprints or diagrams if pos- 

sible, of the plant you use? 
28. Outline your system of handling the airbrake inspec- 

tion of cars reeeived from connections in interchange, 
29. Outline system of taking care of defects found. 
30. What defects would you remedy if the car contained 

important freight (under Rule 3, Section above referred to) ? 
31. What if unimportant or empty? 
32. Outline your system of handling airbrake inspection on 

repair tracks. 
33. Do you test every car coming into repair tracks? 
34. Would you advocate putting all cars into condition 

called for by Rule 3, or only your own cars, in the present 
state of rules ? 

35. Do you allow the ordinary car inspector to make tests 
of airbrakes at your test plants, or is this part of the work 
in the hands of a special airbrake man ? 

36. Bo you have anysystem of marking cars that have air- 
brake defects and which are not remedied when discovered ? 
Describe it. 

37. If a card, do you attach it to cars? 
38. Send sample with explanation. 
39. Do you have any reports from trainmen covering air- 

brake defects? Describe them, and send sample with ex- 
planation as to how they are handled. 
Answers to this circular should be sent to the chairman of 

the committee not later than April 10, 1894. 
E. D. BRoNNER, Chairman, M. C. B., M. C. R. R., Detroit, 

Mich.; PULASKI LEEDS. J. MoGEE, W. P. SIDDONs, WM. 
McWoop, Committee. 

DetrRoIT, Mich., Feb, 14, 1894. 

Compressed Air Appliances and Hydraulic Machinery. 

The committee on this subject solicits replies to the following 

questions : 

1. Have you in use any appliance for using compressed air or hy- 

draulic pressure ? 

2. If so, in what operations could such appliances be used so as 

to reduce the cost of car construction and repairs, and car cleaning 

in car shops and yards ? 

3. Please give maker’s name of any appliances you may have or 

are familiar with, and full information on any device you have 

originated and adapted to such service on your road, together with 

drawings, sketches, photographs, etc. 

It should be understood that the scope of this inquiry is broad, 

and that the reply should cover the application of compressed air, 

hydraulic pressure, and eitaer hand power, pneumatic or electric 

devices, to the movement of material to be worked, or as a motive 

power to operate machines, or to any device used in car shops and 

car repair yards to economically operate the same, 

Owing to the importance of this subject, we ask your careful 

consideration and as full information as possible. 

J.C. BARBER, WILLIAM GARSTANG, WILLIAM CORMACK, J. R, 

SKINNER, H. L. PRESTON, Committee. 

Answers may be sent to J. C. Barber, Master Car Builder North- 

ern Pacifie Railway, St. Paul, Minn. 

In the report of the proceedings of the Northwest Rail- 
road Club, published in our last issue, Mr, John Hickey 
was reported as saying that acar journal bearing with 
more than 250 pounds pressure per square inch was liable 
torun hot. The report should have read 350 pounds pres- 
sure. 

The boiler of a Santa Fe switch engine exploded while 
the engine was moving at the rate of five miles per hour 
in the yards at Temple, Tex., Feb. 5, ‘* The crownsheet 
was blown through a car, making a complete wreck of 
it.” Two men were killed, 
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METAL CAR PRAMES. 

There has been a good deal of agitation recently of the 

advantages of steel and iron in car construction. In our 

last issue we published an abstract of a paper read by Mr. 

J. D. McIlwain before the Western Railway Club on 

“Steel in Car Construction,” and in this issue we publish a 
paper read by Mr. G. R. Jougins before the New York 

Railroad Club on ‘‘Metal Underframes for Freight Cars.” 

Both papers were very fully discussed by the clubs before 

which they were read, and it may be taken for granted 

that the agitation created by the papers and their discus- 
sion has effected a long stride toward the more extensive 

use of metal in car construction. 

The trouble has been that up to the present there has 

been no very general feeling of the need of a stronger ma- 

terial than wood for the underframing and superstructure 
of freight and passenger cars, and that until recently the at- 
tempts to use iron or steel cars have proved abortive because 
of faulty construction or design. Also American cars, 
both freight and passenger, have been passing through a 

stage of evolution in which it would have been foolhardy 

to have frozen the main dimensions by the use of any more 
permanent material of construction than wood. Still 

another drawback to the very extensive use of metal cars 

has been their increased cost over wooden cars, which is 
generally conceded to be about 20 per cent. In recent 
years legislation and competition have so narrowed the 
margin of railroad earnings that it has been a struggle 
with the managements to keep their heads above water, 
and managers have(in obedience to the well known wishes 

of the owners) been loath to expend more money than was 
necessary for present pressing needs, and have been forced 
to disregard the prospects of large possible future econo- 
mies. This has not only been a condition of the past, but 
is one of the present, and it may for a long time continue 
to be a condition of the future. As long as it continues to 
exist, the claim that an iron or steel car will last 36 or 48 
years, and will in that time save several thousand dollars 
in decreased cost of repairs, will have but little weight 
with the average manager who is wondering how he is 
going to make both ends meet this year, 

The foregoing is a statement of the condition of affairs 
as they exist, not as we think they should exist. There is 
small room for doubting that a form of construction that 
will be stronger and lighter than the present wooden car 
will be cheaper to haul, maintain and inspect. The feel- 
ing is general that freight cars have now nearly or quite 
reached their maximum development, and when there is 
reasonable certainty that this is the case there will be more 
serious attention given to making the principal members of 
their framing of the most durable material. The impression 
that metal underframes may prove very expensive to re- 
pair after being in wrecks is believed to be erroneous. The 
Master Car Builders Committee on Steel Center Sills for 
freight cars announced in its report to the last convention 
that only about three per cent. of the total cost of main- 
taining cars is expended in repairing wrecked cars. It 
would seem from this that there is not much chance of the 
cost of repairing metal underframes, after wrecks, becom-. 
ing very burdensome. The experience with metal under- 

frames for locomotive tenders confirms the belief that 
frames of such material will pass through a wreck with 

less damage than wooden frames, and that if damaged 

they can be repaired with less cost, or if damaged beyond 

repair they are still more valuable than a wooden frame 

would be under the same circumstances. 

The Committee reporting to the last Master Mechanics 

Convention on the subject of iron tender frames stated 

that about half the master mechanics who answered its 

circulars of inquiry were in favor of metal frames. It 

appears that this is a fair indication of the prevailing 

opinion of master mechanics on this subject, as about half 

of the engines recently built by the principal locomotive 

works are given iron tender frames. It is, perhaps, only 

natural that such frames should find a more open field in 

the locomotive department than in the car department, as 

those in the locomotive department are more used to deal- 

ing with metal than with wood, and those in the car 

department are more used to dealing with wood than metal. 

Again, the tools in the locomotive department are for the 

manipulation of metal, and those in the car department 

are principally for the manipulation of wood. It is easy to 

see that the progress of the use of metal for car frames 

must involve a considerable change of tools in car shops ; 

and, what is perhaps still more important and difficult, 

the training of car builders and repairers in the methods 

of manipulating metal. As it is probable that the adop- 

tion of metal car frames will make slow (but we believe 

sure) progress, probably first in composite construction and 

afterward largely for some time to come only for the 

principal members of underframes, the changes of tools 

and methods of work in car shovs that we have mentioned 

will in all probability take place so gradually that those 

who may be affected by them will easily adjust themselves 
to such changes as occur. 

oy 

THE MAINTENANCE OF AIR BRAKES. 

In concluding its report to the last convention of the 

Master Car Builders’ Association, the Committee on Air 

Brake Tests surprised those present by calling attention to 
the carelessness that was common in the matter of placing 

screens in drain cups and triple valves. Many drain cups 
were found without screens or other means of filtering the 

air and collecting the dust and dirt it might carry into the 
mechanism of the triple valves. It was found that brake 

inspectors were very careless in this matter, and seldom 

sought to ascertain the condition of screens in drain cups 
or triples, or in fact if these had screens atall. A case was 

cited where twenty triples were inadvertently issued at 

one shop without any screens, and every one was put in 

service without the screen. In other cases screens had be- 

come misplaced and their condition remained undiscovered 
for a long time, and ill fitting screens were very common. 

This carelessness indicated a general lack of appreciation 

of the importance to the brake mechanism of screening the 

air of its impurities, and this importance was demonstrated 

by the committee, much to the surprise of most of those 
present, by the exhibition of triple screens that were 
packed perfectly solid with dirt in consequence of the 
drain cups having no screens. 

The chairman of the committee, Mr. Godfrey W. Rhodes, 
has since continued his investigations, and on another 

page we publish some of the results of these, which show 
that the matter of protecting thedelicate brake mechanism 

from the intrusion of dirt and foreign substances is of 

even greater importance than it appeared to the conven- 

tion last June. About 16 per: cent. (the average of two 

tests) of the air-brake equipment passing over the Chicago, 
Burlington & Quincy road was said to be inoperative, or not 

being used; and while there were many causes that con- 

tributed to the failure of this large proportion of the air- 
brake equipment, it was found that one of the chief causes 
was the amount of dirt that worked its way through the 
pipes to the triple valves, 

Investigations showed the most surprising variety of 
foreign substances imbedded in triple screens and sonie- 
times filling an adjacent portion of the pipe. Collections 
of these showed iron rust, cinder, scale and oil, pieces of 

coal and iron, slivers of wood, rubber gaskets and grains 
of corn. Rust from the interior of old pipes and scale 
from the interior of new pipes were found to be a prolific 
source of mischief ; and this suggests that more attention 
should be given the old pipes, and that greater care 
should be exercised to free new pipes of the scale loosened 
in the interior by shaping them before putting them in place. 
The inability of the present form of dummy coupling to 
prevent the entrance of dirt in the hose is pointed out by 
a test which showed that a hose run in the hung-up posi- 
tion on a passenger train collected a vast quantity of dirt, 
sand, gravel and dried grass that found final lodgment 
against the triple screen and in the adjacent pipe, The 
simple relation of these facts sufficiently emphasizes the 
necessity of more careful attention being given to the 
maintenance of brakes in good working order. The fact 
that officers on a road who are best able to judge should 
express an opinion that 20 per cent. of the airbrake equip- 
ment was inoperative, and that several tests should im- 
mediately show that about 16 per cent. was actually not in 
use, seems to leave no room for argument but that this 
large proportion of useless brakes should be made useful 
and effective before any further expenditure is made for 
new airbrake equipment. 

GEORGE W. OHILDS. 

‘“*The poor have lost a friend, the rich dn example.” 
JOSEPH JEFFERSON. 

* A great life has passed into the tomb.” George Will- 
iam Childs, the proprieter of the Philadelphia Public 

Ledger and a philanthropist of world-wide fame, died at 

his home in Philadelphia, Feb. 3, of paralysis. Mr. Childs 
was born in Baltimore, May 12, 1829, and was therefore 

64 years of age. Like many other men who have acnieved 

greatness in the various walks of life, his parents were 

poor, and while a boy he received but little ‘‘ schooling” 

in the general acceptation of the term. When he was 

thirteen years of age he entered the United States Navy as 

an apprentice on board the United States ship Pennsylvania. 
He remained in the service only fifteen months, and then 

went to Philadelphia under similar circumstances to those 

under which another poor boy, Benjamin Franklin, once 
walked the streets of the Quaker City. Like Franklin, he 

was poor and almost friendless, and like him he was des- 

tined to make his mark in a printing-office. He obtained 

employment in a book store kept by an old Quaker, and 

did his work so well that, after a year’s service, he was 
intrusted with the responsibility of attending the book 
auctions, and soon became the regular representative of 

his employer at the trade sales in New York and Boston. 

He kept this position four years and saved a few hundred 

dollars. With this and the more valuable capital of a 

knowledge of business and the good opinion of his .associ- 
ates he started in the book selling busines for himself, and 

succeeded so well that an old established publishing firm 
soon sought an alliance with him. This alliance proved 

highly successful and in a few years Mr. Childs was able 

to realize a dream he had long entertained—the purchase 

of the Public Ledger. The field of journalism had the 
strongest attraction for him, and as might be supposed and 

as the world knows he achieved in it the highest possible 

success, the Ledger under his able control rising to the first 

rank of American newspapers, and in the opinion of many 
holding to the present time the leading place. 

With Mr. Childs success in business and journalism 

meant also great financial success; but he wasso liberal with 

his employés and such a generous giver to innumerable 

charities (many unknown save to himself and those bene- 
fited) that only a modest fortune is left to his widow to 

use according to his wishes for the welfare of others. In 

railroad parlance Mr. Childs was ‘‘a broad gauge” man, 

and numbered among his friends great princes and work- 

ingmen, noted divines and famous actors and actresses, 

great statesmen and soldiers, and millionaires and news- 

boys. He entertained such friends with equal courtesy 
and consideration, and found qualities in each and all that 

were worthy of his love. With his demise the activities 

of a busy life close, but the sting of regret felt by his 

countless admirers is softened by the knowledge that it 

was the peaceful closing of a most honorable, successful 
and well-spent life. 

CARRYING SURPLUS COAL ON TENDERS. 

A letter from a locomotive engineer to the editor of the 

Railway Age and Northwestern Railroader, published in 
its last issue, revives a subject that has before been dis- 

cussed in the NATIONAL CAR AND LOCOMOTIVE BUILDER. 
Tt is the common practice of overloading locomotive tend- 

ers with coal. The correspondent expatiates principally 
on the evils and needless expense of hauling around over 

-the road a surplus of two or three tons of coal on each 
tender, and points out that if only such an amount of coal 

as it is known will be needed (with a reasonable surplus of 
about one ton) is carried there would be a resulting 

economy effected in several different ways. The expense 
of always hauling an unnecessary surplus of two tons of 

coal on each engine would be avoided, less coal would be 

practically destroyed by lying unused in the back of the coal 

pit and on the rear of the tender for months, the iron of the 

tank in contact with the coal would last longer, and the 
cost of tender repairs would be reduced. 

The Railway Age and Northwestern Railroader in com- 

menting editorially on the subject sees little room for im- 
provement on current practice, and expresses the opinion 
that the possibility of some time needing the large surplus, 
even if the probability be remote, justifies its being carried. 

Doubtless this is the view generally entertained by railroad 

officers and the enginemen themselves. The writer has 

run locomotives and has often felt a sense of security and 

satisfaction in having a heaped up tenderful of coal, a 

large tank full of water and a large sandbox full of sand. 
These are the materials the proper use of which maké a 

locomotive powerful and its work effective, and, having 

‘been through the mill,” he can sympathize with those 

who like to have at hand an abundance of the materials 
upon which the successful performance of their work de- 

pends. 
It is a question, however, to which we invite the atten- 

tion of our readers if this feeling that such an abundance 
is necessary or, rather, desirable has any stronger founda- 

tion than mere habit. We have known locomotive engi- 
neers who deprecated economical habits practiced by other 
engineers in the use of supplies, because they “liked to 

have plenty of everything and if it was found out that 
less would do—it would have to do, and—they hked to 

have plenty of everything.” This was an actual state- 
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ment, and it illustrates the extreme to which the desire to 

have at hand an abundance of necessary materials, and to 

be allowed to freely use them, may lead. 
This habit of carrying a uselessly large stock of materials 

extends beyond the locomotive and the locomotive depart- 

ment and exerts its expensive influence in nearly every de- 

partment of railroad operating. One of the largest econo- 

mies that have been effected in recent years in the purchas- 

ing department of railroads has been in the cutting down of 

the amount of material kept in store, when it was found 

that a uselessly large stock was being carried. This reform 

was made on some large roads in the face of strong oppo- 

sition from many much higher in position than the engi- 
neer whose remarks are quoted above, but who, in much 

the same way, “liked to have plenty of everything” at 

hand. The enforcement of the reform, however, saved 

on some roads many thousands of dollars annually, and 

this was accomplished not only by the release of large sums 

of money that had been tied up in idle material, but also by 

the more frugal use of such material. An abundance of 

supply of any commodity, from water to gold, encourages 

extravagance in its use, and, generally speaking, frugality 

can only be enforced by a judicious limitation or restric- 

tion of supply. Formerly some large railroads kept no rec- 
ord of the coal consumption of their locomotives. Coal 

was supplied to the engines at chutes as freely as water was 
at tanks, and no more record kept of it than was of the 

water. The natural consequence was its extravagant use, 

which was afterward largely curtailed simply by the adop- 

tion of a system of keeping and displaying a record of each 

engine’s fuel consumption. The reform suggested economy 

to all, and encouraged those who were inclined to be frugal 
in the use of supplies. 

A heaped up tenderful of coal is in every case an encour- 

agement to the extravagant use of that expensive supply. 

Much coal is lost by falling off the tender when it is over- 

loaded, and to describe this loss we repeat what we said on 
this point a year ago.* 

In taking large tanks of coal the tender is filled heaping 
full, a hundred pounds or more spilling over the sides be- 
fore the engine leaves the chutes, and two or three hun- 
dred pounds more falling off during the next 20 miles’ 
run. The coal spilt at chutes is generally gathered up and 
used for some purpose or returned to the chutes. Much of 
it is stolen, and the value of all of it for locomotive fuel is 
deteriorated by exposure and abrasion. Together with the 
cost (for labor) of gathering it up, these losses aggregate 
fully one-half of the value of the coal spilt from tenders at 
chutes. 

All that spills from the tender while running is, of 
course, a total loss, That this is a very’ considerable 
amount can be proved to any one who will take the 
trouble to inspect the right of way on each side of 
the track for 20 miles on either side of “a coaling station. 
lf any one mile of this distance is carefully inspected 
and the weight of the lumps of coal seen lying on the 
ground is estimated, an idea can be formed of the extent 
of the yearly loss from the cause under consideration. 
The coal seldom remains visible as such longer than a 
year, as exposure to the elements causes rapid disintegra- 
tion, and the work of repairing the roadbed assists its 
disappearance; so the coal observed may be fairly consid- 
ered as the yearly loss. 
We have seen stretches of road, quite as long as that 

mentioned above, that were shamefully well peppered 
with lumps of valuable coal that were lost to every useful 
purpose in the way described. A noticeable case of this 
kind came under our observation in Utah some time ago. 
The road runs through a desert stretch of country, and the 
sparse growth of grass left the ground bare to the view. 
Shortly beyond a coaling station the right of way was so 
thoroughly and continually peppered with lumps of coal 
that imterest was aroused, and an estimate made of the 
probable weight of coal lying within any 10-foot belt across 
the right of way. After considerable observation it was 
decided that 40 pounds was about the amount, aggregating 
over 10 tons per mile. The cost of this coal to the railroad 
company was over $5 per ton, and if the coal observed was 
but a year’s accumulation, it is evident that a sum ap- 
proaching and possibly exceeding $50 per mile was being 
spent annually on this stretch of track for a form of ballast 
that was neither ornamental or useful. 

A heavy tender load of coal acts in other ways to increase 

operating expenses. The heavier the load, although it may 

be fluctuating, the larger will be the item of repairs to 
the running gear; and a surplus of coal that is carried on the 

tender and is undisturbed for some length of time rapidly 

deteriorates in value as fuel, and rapidly corrodes the iron 

or steel sheets of the tender with which it lies in continual 

contact. This last mentioned action is well described by 

the followig remarks of Mr. George L. Fowler, made at a 
recent club meeting when discussing metal underframing 
for cars: : 

‘*Tt seems from what has been said of corrosion that the 
element of time is avery important factor. In my own 
work, some time ago, there was a bin in which soft coa! 
happened to be piled over a shovel. The shovel was 
\uried under the coal for about six months, another shovel 
‘eing used continually and being left stuck in the coal 
whenever it was not actually used for shoveling. The 
shovel which was in constant use was not worn or cor- 
roded, or acted upon in the slightest degree, whereas when 
the bin was empty at the end of six months, the shovel 
that was buried in it was entirely corroded. It had gone 
to pieces. As long as the coal can be carried for a short 
length of time and then emptied, and the framing cleaned 
off and the fresh air given a chance to get at it, the op- 
portunities for corrosion are comparatively slight. but if 
you bury the metal under the coal or allow the drippings of 
the coal to act on it continuously the corrosion set up will 
be very rapid.” 

For the preservation of the metal sheets of the tender 

from corrosion and to obtain the full heat value of the 

*See ‘Loss of Coal from Tenders,” p. 40, NATIONAL CAR AND 
LocoMorivgé BUILDER, March, 1893. 
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coal, the full supply of fuel on the tender should be used 
up every day. This will not be done if a large surplus is 

carried, as it is difficult to get firemen to shovel coal ahead 

from the back of the pit or the rear of the tender. To ac- 
complish this and to save firemen unnecessary Jabor we 

have before advocated a change in tender construction 

that will cause all the coal carried to flow by gravity to- 

ward the coal gate where it would certainly be used. This 

would cause a constant circulation of fresh coal in contact 

with the sheets, This action is obtained in a most excell- 

ent manner by the hopper form of tender adopted as stan- 

dard on the Wabash Railroad, and described and illustrated 

quite fully in our issue of September, 1892. 

In commenting on this form of tender we then said: 

‘‘And, as with this construction, the practice of carrying a 

couple of surplus tons of coal on the rear of the tender and 

in the back of the coal pit is precluded. the expense of 

uselessly hauling that amount is avoided.” What 1s the 

expense of hauling this surplus? If a railroad operates 

100 locomotives, which each carry an average unnecessary 

surplus of two tons of coal and run 100 miles per day, the 

engines of that road will uselessly haul each day (2 100 x 

100 =) 20,000 tons one mile. The Interstate Commerce 

Commission’s fourth annual report on the statistics of 

railways states the average cost of carrying one ton of 

freight one mile to have been, in 1891, .583 of a cent, and 

for the previous three years, .604, .593 and .630 of a cent 

respectively. Taking the lowest figure, for 1891, we see 

that, if it costs as much to haul a ton of coal on a tender 

as to haul a ton of freight in a car, the cost of hauling 

20,000 tons one mile is (.583 « 20,000 =) $116.60. If this is 

the daily expense the monthly expense is $3,498 and the 

annual unnecessary expense is $41,976 on a road with 100 

locomotives always carrying two surplus tons of coal. 

Perhaps these figures are an exaggeration of the cost of 

hauling this surplus coal, as there may be many items of 

expense involved in hauling a ton of freight in a car that 

are absent from hauling a ton of coal onatender. But 

we have seen that the haulage of this surplus coal is ex- 

pensive in ways that the haulage of freight is not, and it is 

possible that if the conditions affecting each could be cor- 
rectly analyzed the difference in the cost of haulage would 

be found not very great. The subject in its various phases 
is deserving of more attention than has been given it, and 

it seems that on roads where coaling stations are situated 

at convenient intervals the tenders should carry a closer 

approximation to the amount of coal needed than they 

commonly do. 

Literature, 

Science of Mechanics. By Dr. Ernst Mach, Translated 
by Thomas J. McCormack. Cloth. Price $2.50. Good 
index. Pages 534. The Open Court Publishing Com- 

-pany, 175 La Salle street, Chicago. 

This book is a translation of the German text written by 

Dr. Ernst Mach, Professor of Physics in the University of 
Prague. The translation has been accomplished in an ex- 

cellent manner, and the book is well printed and substan- 

tially bound, and contains 250 illustrations. The work 

treats mechanics not asa branch of mathematics, but as 

one of the physical sciences. The subject is handled in a 

a very practical and thorough manner, and the mathe- 
matical illustrations have been made as simple as possible. 

The book is divided into five chapters, which treat of the 

development of the principles of statics and dynamics, the 
extended application of the principles of mechanics and 

the deductive development of the science, the formal de- 

velopment of mechanics, and the relation of mechanics to 
other departments of knowledge. 

‘The Iron Founder Supplement. By Simpson Ballard, 
Pages 400. Price $2.50. John Wiley & Sons, 53 East 
Tenth street, New York. 

As its name indicates, this book is a supplement to The 

Tron Founder, a book previously published by the same 

author, and treats of branches of the subject of founding 
which could not be properly treated in the first book. It 

contains over 200 engravings. Pattern making and 

foundry equipment of the newest designs receive special 

notice in detail, as well as the various molding machines 

of note. Melting in cupolas and reverberatory furnaces 

occupies a prominent position in the book, being supple- 
mented by an original table of instructions for cupola 
management which leaves little to be desired, Founding 
of car wheels, including annealing, as well as the produce 

tion of malleable iron castings, explaining the theories of 

chilling and annealing, subjects of deep interest to the 

molder, are treated at length in plain every-day language, 

Northwestern Railway Club. 

Steel vs. Iron Axles. 

The regular meeting of this club was held at Hotel 

Ryan, St. Paul, Minn., Feb, 18. There was a large attend- 

ance of members and visitors, and papers were read by 

Mr. George Dickson, of the Great Northern Railway, and 

Mr. H. L. Preston on the subject for the evening, which 

was ‘“‘steel yersus iron axles for locomotive and car use.” 

This subject had been continued from the January meet- 
ing and the foregoing papers, together with that of Mr. 

George Brooke, read atthe January meeting, were quite 

thoroughly discussed by the members present, - Mr, Dick- 

son’s paper took up the record of certain axles which have 

been in use on the Great Northern road which offered a 
fair basis for comparison and was somewhat in 
favor of the steel axles, both for safety, convenience 

and cost. In the discussion Mr. L. R. Pomeroy took 

the position that an alteration of the structure 

of iron bringing about a condition similar if not exactly 

corresponding to crystallization was caused by vibration, 

and gave examples of crane chains and spokes of certain 

wrought spoke wheels to illustrates his position. Some 

members also advanced the idea that a Muck bar axle is 

preferable to an axle made from scrap. After an extended 

discussion the subject was closed for the evening, and the 

question of the best material for piston rods was quite 

thoroughly discussed. 

The subject for the next meeting was left to the Execu- 

tive Committee, which has since decided to ask papers on 

brick arches in fireboxes and care of passenger trains at 

terminals, The next meeting will be held March 13, at the 

Hotel Ryan, St. Paul. 

A Mammoth Truck. 

The modern requirements of trucking service in large 

cities have resulted in the construction of some immense 

trucks. The fact that the cable for one of New York’s 

street railroads weighs 60 tons, and had to be trucked 

through the streets indicates the necessity for very strong 

trucks. The principal dimensions of one such truck, de- 

signed to carry fifty but capable of carrying sixty tons, that 

was recently built in New York City are as follows: The 

main beams are 16 by 14 inches in thickness; tires are 9 

inches wide and 14 inches thick. The extreme length of the 

truck is 40 feet, the extreme width 9 feet, and the wheels 

weigh 3,000 pounds each. The hub is 24 inches in diam- 

eter, and the nut at the end of the axle is 6 inches between 

opposite faces, The pole is 64 inches thick, the axles have 

the same thickness as the pole, and the entire vehicle 

weighs about 7 tons. Without a load it requires 6 horses 

to move it, and when carrying its maximum burden it 

takes about 50 horses to draw it through the streets. 

He (from Boston; very musical)—Wagner’s works are 

simply grand ! 

She (from Chicago)—Oh, you ought to see Pullman’s ! 

It has been calculated that it requires 145 horse power to 

propel through the water, at the rate of 12 miles per hour, 

a whale 80 feet long, 20 feet across the flanges of the tail, 

and weighing 74 tons. 

The first piece of apparatus to be received for the new 

engineering laboratory of Purdue Universisy, now in the 

process of rebuilding, is a complete car-lighting equip- 

ment from the Railway Lighting and Manufacturing Com- 

pany, of Philadelphia. The apparatus is sent without cost 

to the university, and its efficiency will be determined by 
a series of experimental tests. 

The plans have been approved and the contract signed 

for the construction of a new bridge for the Southern 

Pacific Company over the Mississippi River at New Orleans. 

The contract has been awarded the Phoenixville Bridge 

Company and the total cost will be $5,000,000. The bridge 
will be 10,500 feet long and will have a double track. The 

main river bridge will be built on the cantilever principle. 

The bridge will give the Southern Pacific an all-rail en- 

trance into New Orleans. 

Not NatTurRAL.— That clock,” said the man who was 

looking through the Senate chamber, ‘‘ don’t call out the 

hour no way, does it?” 

‘* No,” replied the guide. 
‘* Whose property is it?” 

‘* Why, it belongs to the Union.” 

‘*To which?” 

‘*To the Union.” 

‘© An’ don’t strike ? 

The Manhattan Elevated Railroad of New York City has 

just provided itself with an addition toits equipment of 20 

new locomotives, which are the heaviest yet put on an 

elevated road system. ‘They were built at the Pittsburgh 

Locomotive and Car Works, and are designed to haul a 

load of five cars, weighing 29,000 pounds each, on a grade 

of 2.5 per cent, and at a maximum speed of 25 miles an 

hour. The new locomotives have driving wheels 3 feet 6 

inches in diameter, cylinders 12 x 16 inches and a boiler 

carrying a working steam pressure of 140 pounds, The 

total weight of the engine is 47,000 pounds, of which 

33,000 pounds are on the drivers. They are equipped 

with the Eames vacuum brakes. 

No, siree. Ye can’t fool me.” 

A case of *‘ main strength and awkwardness” in repair- 

ing an engine came to light not long ago. An engineer 

reported a leak in front cylinder head. The casing was 

removed and the cylinder head tightened, Next trip— 

same report and same remedy. Again the leak was re- 

ported, and the ‘“‘ monkey-wrench machinist ” got a piece 
of gas pipe and another man or two and screwed it down 

again. The next trip there was the same report. This 

time they removed the cylinder head and found the cop- 
per gasket parted where the two ends had been soldered 

together, thus making a leak. They also discovered that 

the violent tightening had resulted in cracking the cylinder 

head all the way around, over the gasket, 
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Personal, 

Col. H. G. Prout, Editor of the Railroad Gazette, has 

sailed for Europe. 

Mr. T. Eldridge has resigned as Master Mechanic of the 

White & Black River Valley. 

Mr. BE. M. Hedley, Master Mechanic of the Brooklyn 

Elevated Railroad, has resigned. 

Mr. A. L. Sanger has been appointed Purchasing Agent 

of the Evansville & Terre Haute. 

Mr. J. R. Sample has been appointed General Superin- 

tendent of the Evansville & Terre Haute. 

Mr. James Helms, Assistant Master Mechanic of the 

Louisville, Evansville & St. Louis. died at his home in 

Princeton, Ind., Jan. 25. 

Mr. Edward P. Mallinson has been appointed Master 

Mechanic of the Brooklyn Elevated Railroad, succeeding 

Mr. E, M. Hedley, resigned. 

Mr. William Love has been appointed Trainmaster and 

Master Mechanic of the Chattanooga, Rome & Columbus, 

with headquarters at Rome, (ta. 

Mr. Isaac D. Barton, late General Superintendent of the 

New York & New England, has been appointed General 

Superintendent of the Brooklyn Elevaied road. 

Mr. M. J. Redding has been appointed Master Mechanic 

of the White & Black River Valley, with headquarters at 

Brinkley, Ark., in place of Mr. T. Eldridge, resigned. 

Gen. John Echols, Vice-President of the Chesapeake, 

Ohio & Southwestern, and one of the receivers of the prop- 

erty; has again assumed the title of General Manager of 

that railroad. 

Mr. George Henderson, formerly Master Mechanic of 

the Montana Central, has been appointed Master Mechanic 

of the Butte, Anaconda & Pacific, with headquarters at 

Anaconda, Mont. 

Mr. Thomas B. Purvis, Jr., Master Mechanic of the 

Boston & Albany at East Albany, N. Y., has been ap- 

pointed Master Mechanic at Boston, Mass., to succeed Mr. 

W. H. Taft, promoted. 

Mr. Charles M. Hays, General Manager of the Wabash 

Railroad, has been elected Vice-President of the company , 

to succeed Mr. James F. How, resigned. Mr. Hays will 

continue as General Manager. 

Mr. T. F. Dunaway, Division Superintendent of the Mis- 

souri Pacific at Osawatomie, Kan., has resigned to accept 

the position of General Manager of the Union Pacific, 

Denver & Gulf Railway, with headquarters at Denver, Col. 

Mr. W. D. Stansifer, who has been connected with the 

supply department of the Great Northern for the past five 
years, has been appointed Purchasing Agent for the Butte, 

Anaconda & Pacific, with headquarters at Anaconda, 

Mont. 

Mr, J. Elfreth Watkins, who had charge of the Penn- 

sylvania Railroad exhibit at the Columbian Exposition, 

as assistant to Mr. T. N. Ely, has resigned from the Penn.- 

sylvania Railroad service to accept a positicn as ‘‘ Director 

of the Department of Industrial and Mechanical Art” at 

the Columbian Museum, in Chicago. 

Mr. J. Bond, Division Master Mechani:: of the New York, 

Lake Erie & Western at Hornellsville, N. Y., has been 

transferred to Susquehanna, Pa. Mr. C. P. Weiss, Master 

Mechanic at Rochester, is transferred to Hornellsville, and 

Mr. F. N. Hibbits, Mechanical Engineer at Susquehanna, 

is made Master Mechanic at Rochester, 

Mr. Washington Lavery, Division Master Mechanic of 

the New York, Lake Erie & Western at Susquehanna, Pa., 

has been appointed Assistant Superintendent of Motive 

Power, with headquarters at Cleveland, O.,succeeding Mr. 

Samuel Higgins. Mr. Lavery has been Master Mechanic 

at Susquehanna for the past six years, and was formerly 

Master Mechanic at Cleveland and at Galion, O., and later 

at Meadville, Pa. 

Mr. Gavin Campbell, ex-General Superintendent of t’ e 

Wisconsin Central, died at hisnome in Stevens Point, Wi-.., 

Jan. 31. He was born in Glasgow, Scotland, April 16, 

1836, and entered railway service in 1859 in this country. 

Mr. Campbell rose in the machine shops of the Lake Shore 

& Michigan Southern to be Foreman at La Porte, Ind., and 

Buffalo, N. Y. In 1871 he was appointed Master Mechanic 

of the Wisconsin Central, and held that position until 1878, 

when he was made Division Superintendent. 

New York, Lake Erie & Western at East Buffalo, died at 

Buffalo, N.Y., Feb. 13. Mr. Hubbard learned the machinist 

trade in the Schenectady Locomotive Works, and became 

connected with the Erie road.in 1861. Heserved as Master 

Mechanic of the Buffalo & Southwestern for six year until 

that road wus leased to the Erie in 1880 when he became 

Foreman of Car Repairs of the East Buffalo shops, re- 
taining that position until October, 1892, when he was 

promoted to be Master Mechanic. 

Mr. Samuel Porcher, formerly Assistant Superintendent 

of Motive Power of the Pennsylvania at Jersey City, has 
been promoted to be Assistant Purchasing Agent of the 

company, to succeed Mr. A. W. Sumner, who was made 

Purchasing Agent on the retirement of Enoch Lewis 

several months ago. The appointment takes effect March 

1, Mr. Porcher entered the Pennsylvania service 12 years 

ago, beginning work at the Altoona shops. He was ap- 

pointed Assistant Superintendent of Motive Power at 

Jersey City in 1888. 

Mr, T. A. Mackinnon, General Manager of the Concord 

& Montreal, has been appointed General Manager of the 

Boston & Maine, with headquarters at Boston, Mass., in 

place of Mr. J. W. Sanborn, who has been Acting General 

Manager. It is stated that Mr. George F. Evans, Superin- 

tendent of the Southern Division of the B. & M. will be 

made Assistant General Manager and that Mr. D. W. San- 

born, now General Superintendent, will return to his old 

position as Superintendent of the Southern Division, while 

Mr. John W. Sanborn, Acting General Manager, will re- 

sume his former position as Superintendent of the Northern 

Division. 

Mr. Samuel Higgins has resigned as Assistant Superin- 

tendent of Motive Power of the New York, Lake Erie & 
Western, to become Superintendent of Motive Power of 

the Lehigh Valley Railroad. Mr. Higgins began on the 

Erie as a machinist apprentice in 1881, and has since filled 

the positions of Machine Shop Foreman, Division Master 

Mechanic, and, during the last two years, Assistant Super- 

intendent of Motive Power. It is said that it ordinarily 

takes about ten years of zealous, intelligent work to attain 

success in any calling. Mr. Higgins has climbed from the 

lowest to the highest position in the railroad mechanical 

department in 12 years. As he is but 34 years old, it can 

hardly be said that he has yet attained his highest success. 

The mechanical department of a large railroad presents a 

wide field for useful activity, and numerous opportunities 

to advance the science of locomotive engineering. 

The Origin of Petroleum. 

In a communication to the Journal of the American 

Chemical Society, Dr. Engler discusses the origin of pe- 

troleum. He says: 

Scientists have discussed very often in the last few years 
the question in which way petroleum was formed by 

nature, According to one theory it is generated from in- 

organic materials during the period of formation of our 

planet, out of cosmical hydrocarbons, which, in the begin- 

ning dissolved in the soft mass, separated from it later on. 

Mendelejeff assumes that water, entering by fissures and 

chasms the interior of the earth, came in contact with 

melting carbide of iron, and so produced in a simple man- 

ner oxide of iron and the hydrocarbons of petroleum. 

Strong objection cannot be made to these two theories 
from the chemical standpoint; but the composition of 

the different kinds of petroleum is against them, and 

geology considers them not free from objections. For a 
series of years the idea that petroleum was produced 

from the remains of plants by a kind of a distillation 

process was most generally adopted, especially by chem- 

ists. Chemical and geological reasons are against this 

theory. From the chemical standpoint it seems quite 

impossible that the substance of ’the plants could be 

split up by distillation into petroleum without leaving 

charcoal or coke. There would also be a genetic con- 

nection between coal and petroleum ; but in occurrences 

of the ordinary kind coal is nearly always absent. If this 

were really the case, then there ought to be with every oil 

occurrence, in close connection, a coal bank, which really 

seldom happens. 

form the raw material from which petroleum is formed by 

nature. There are many facts proving the decay of masses 

of animals, which we find now in banks in the crust of the 

earth in the form of the remains of shells, fishes, saurians» 

etc. Prominent scientists especially defend this idea on 

geological grounds. How can the transmutation of animal 
remains into oil be imagined? 

In order to answer this some thousands of salt-water 

fishes, and also shells, have been distilled under strong 

pressure. The result was a liquid, containing mostly 

nitrogenous bases, such as pyridin, which was little or 

not at all similar to petroleum, I then recalled some 

experiments of Wetherill and Gregory, who found that the 

wax found in cadavers, the so-called ‘‘ adipocere,” was 

nothing else but the fatty residue which remains after the 

putrefaction of all the other animal matter, especially of 

the nitrogenous constituents of the cadaver. It is also well 

known that even fossil bones frequently contain fat. The 
question now raised was this: Could not the process in 
nature have been a similar one—should not, first of all, the 

nitrogenated animal substance have been destroyed, leaving 

the fat, which was then transformed into oil? In order to 

prove chemically this possibility, I submitted animal fat 

(train oil) to distillation—first in a sealed glass tube, later 

on inalarge iron vessel—under a pressure of 25 atmos- 

pheres at a moderate heat (800 degrees to 400 degrees Cen.), 

Bya third theory the remains of animals’ 

and to my great delight found that, under favorable condi- 

tions, 70 per cent. of the train oil was transformed into 

petroleum. This equals 90 per cent. of the theoretical out 

put. Besides the oil, some water and some combustible 

gas were always formed. The same behavior has been 

shown by other fats, like butter, the fat of hogs, artificial 

fats, also the chemically pure glycerids of the fats like 
tri-olein, tri-stearin, and the free fatty acids. All could be 

transformed into petroleum by distillation under pressure, 

when managed in the proper way. 

It is a geological fact that we find in nature the remains 

of antediluvian animals, as shells, fishes, saurians, accu- 

mulated in masses. Whether these animals have been 

piled up in consequence of a natural super-production 

in special places in the ocean, or by currents, or in con- 

sequence of great revolutions of the earth, must be 

decided by geology; but the remains exist. Now, in 

what manner do the organic substances of these ani- 

mals become decomposed? The animal substance consists 

essentially of nitrogenated material and fat. The former 

is easily decomposed ; the latter is very stable, a fact which 

has been well known for a long time, and has been shown 

again by exact investigations. Therefore we find the wax 

of cadavers in old graves ; therefore the fat in the bones 

of mammals thousands of years old; therefore the fat on 
the bottom of the ocean recently found. Whether and how 
far the fat was decomposed in this long period by the 

water splitting up glycerol and forming free acid—for in- 

stance, the fat in the bones of mammals—cannot be 

answered. Both fatas well as the fatty acids form petroleum 

when distilled under pressure. We can imagine that such 

remains wrapped in mud and transported by the currents 

in the ocean easily accumulate, and later on, under the 

pressure of sedimentary layers or strata, perhaps under the 

influence of heat, too, are transformed into petroleum. The 

formation of petroleum from animal remains has the 

greatest probability, as we are able now to transform every 

animal fat into petroleum, 

The Southern and Southwestern Railway Club, 

The next meeting of the Southern and Southwestern 

Railway Club will take place at the Kimball House, At- 

lanta, Ga., on Thursday, April 19th, at 10 o’clock a, m. 

The subjects for discussion will be: 

Ist. ‘*Construction of ends of box cars; the cause of and 

remedy for the bulging out of ends of box cars,” with spec- 

ial committee, Messrs. E. M. Roberts, A. G. Steinbrenner, 

and J. M. Holt. : 

2nd. ‘Is the collar or collarless axle the best adapted to 
general rolling stock service?” with special committee, 

Messrs. P. H. Shrieber, W. H. Thomas, A. B. Corinth and 

W.. H. H. Price. 
3rd, ‘The relative strength of different patterns of me- 

tallic and composite and wooden brake beams under service 

straips;” with special committee, Messrs. F. H. McGee, 
George D. Harris and J. T. Robinson. 

Messrs. C. F. Thomas, W. H. Hudson and F. H. McGee 

are expected to report on ‘‘The most approved methods for 

rapidly cleaning soot and cinders from inside of locomotive 

boiler tubes while engines are in engine houses,” Messrs. 

Philip Wallis, T. W. Gentry, W. Hassman and A, T. 

Hooker are expected to report on ‘‘Soft plugs for crown 

sheets of fireboxes, best form, and how to keep them effec- 

tive.” The club will take action, and make recommenda- 

tions to the arbitration committee of the M. C. B. 
Association, from report of the following committee, ap- 

pointed to see ‘‘What part of the present code of M. C. B, 
rule it might be advisable to alter in order to better meet 

the requirements of interchange”: Messrs. R. D. Wade, 
A. G. Steinbrenner, Jas. Cullen, J. M. Holt, W. H. H. 

Price, R. P. C. Sanderson and 8. A. Charpiot. 

A Compound Mogul Freight Locomotive. 

The engravings on the opposite page illustrate the con- 

struction of a compound mogul freight locomotive, built 

by the Pittsburgh Locomotive & Car Works, it being one of 

five locomotives exhibited by this company at the Colum- 

bian Exposition. The engine is now in service on the Co- 

lumbus, Hocking Valley & Toledo Railway. Our engravy- 

ings show the general arrangement of the engine, a front 

view and section through smokebox, a rear view and sec- 

tion through firebox, and a cross-section through the cyl- 

inders. Also the arrangement of the intercepting and 
reducing valves are shown, and their positions when the 

engine is working simple and compound, respectively, 
The engine and tender is 59 feet 44 inches long, over all, 

and weighs 116,200 pounds. The total wheel base of the 
engine and tender is 41 feet 4 inches, the total wheel 
base of the engine being 20 feet 10 inches, the driving 

wheel base 13 feet 2 inches, and that of the tender 15 feet | 

9 inches. The weight distributed over the six drivers is 

100,500 pounds, being 16,750 pounds to each driver. The 

tender weighs 28,800 pounds when empty and has capacity 
for 3,600 gallons of water and seven tons of coal. 

The high-pressure cylinder is 19 inches in diameter, and 

the low-pressure cylinder is 29 inches in diameter, the pis- 
ton stroke being 26 inches. Both piston rods are 34 inches 
in diameter. The piston and valve stem stuffing boxes 

have metallic packing, and the Richardson balanced valves 

are used, , 
The boiler is built of steel plates 9,and § inch thick. It 

is 58; inches in diameter at the smallest ring, and carries 
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180 pounds of steam pressure per square inch, The cir- 

cumferencial seams are double riveted, and the horizontal 

seams are butt jointed with laps and are sextuple riveted. 

The dome is 30 inches in diameter and 26 inches high. 

The crown sheet is $ inches thick and has radial stays. 

The flue sheets are steel, 4 inch thick, and the boiler con- 

tains 232 two-inch iron tubes 10 feet 6 inches long. The 

firebox is made of steel, the inside plates being 4’, inch 

thick and the outside plates 4 inch thick. It in ¥ feet 

long and 32 inches wide, and is 72 inches deep in front 

and 60 inches deep at the back. It has 4-inch water 

spaces at the front and sides, and a 3}-inch water space at 

the back. Rocking grates are used. 

The above proportions are those of a very powerful en- 

gine, and the high steam pressure carried makes these 
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effective. It is calculated that the hauling capacity of 

this engine is 1,910 tons on a level at 20 miles an hour, and 

540 tons on a 53-foot grade at the same speed ; 400 tons on 

a 90-foot grade and 215 tons on a 158-foot grade at 10 

miles an hour. 

The arrangement of the intercepting valve automatic- 

ally causes the engine to work simple at full stroke, and 

compound at all cut-offs less than full stroke. The actions 

of this valve and the reducing valve are illustrated in Figs. 

land 2. They are placed in the saddie on the high-pressure 

side, as shown in the cross section through the cylinders. 

Fig. 1 shows the position of the intercepting valve when 

working simple, the passage to the receiver being opened 

by the reducing valve, which is free to act and admit live 

steam to the receiver, The high-pressure exhaust is also 

opened to the atmosphere as shown. In Fig. 2 the inter- 

cepting valve is shown in the position for working com- 

pound, with the passage between the reducing valve and 

the receiver closed, while the exhaust of the high-pressure 

cylinder is directed to the receiver, by which it passes to 

the low-pressure cylinder, 
To automatically effect the change from working simple 

to compound, or vice versa, an automatic steam reversing 

cylinder is placed in the cab and is actuated by the move- 

ment of the reverse lever. When the! ver is at full stroke 

the intercepting valve is in the position shown in Fig. 1, 

which admits live steam to the receiver and low-pressure 

éylinder, and causes the engine to work as a simple en- 

gine, as described. Moving the reverse lever back one or 
more notches causes the admission of steam to the revers- 
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ing appliance, which moves the intercepting valve into 

the position shown in Fig. 2. In this way, by placing the 

reverse lever at full stroke, or less than full stroke, re- 

spectively, the engine is made to work either simple or 

compound at will, The passage of steam as affected by 

the operation of the intercepting and reducing valve is 

shown by arrows in Figs. 1 and 2. 

The following table presents some information in refer- 
ence to a number of the particulars of this engine that are 

not mentioned in the foregoing description :; 

DIMENSIONS. 

Height, center of boiler above rails...........0....2sss008 7 ft. 7 in. 
oS OL BLACK: Bea cle sevens tecsvese sees cencerecicccences 14 ft. 7 in 

Heating surface, MPODOR I: sc loe conc cee oles oceans serene 161 sq. ft. 
+ a WBDOB.; Sevcise chee clan celces seneeinaeateteles s 1,311 sq. ft. 

GOCALS rm casetasne trains aitetantemeneane 2 1,472 sq. ft. 
GREATO ALORS reterneis cvs) s.cpsomtslos alvin ie « cis ore are arsaleceieiaina wie sialete 0's 24.2 sq. ft. 
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REAR ELEVATION AND SECTION THROUCH FIRE-BOX. 
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WHEELS AND JOURNALS. 

Drivers, nUMbDEL........scceceecsvecsss sg adue cats 
Se diameter, outside of tires......... --.++ ++ 

Truck wheels, diameter.......--.....seseee eee 
Journals, driving axle, siz@...........+ «+ wees 

truck as § 
Main crank piu, Siz@  .... 1. cree cece cece ec rccncnssongererrerss i 
Main rod, center to center,.......-..seccerseeers seusesenceres 7ft. Lin 

Steam ports, length........ .....-- H. press., 18 in.; 1 
Spo) WIA Ghiois ats teense H. press., 114 in.; L. press., 14 in 

Exhaust ports, length.............. H. press., 18 in.; L. press., 20 in 

Ls WELD fuss dascauel sensor tyre H. press., 24 in.; L. press., 3 in 

VALVES. 

Valves, greatest travel.... tr H. press., 5in.; L. press., 6in. 
Me Outside lap, < .cinessses «ne. H. press., 4 in.; L. press , 4 in. 

inside lap of clearance .....H. press., ;°5 in.;_L. press., 54 in. 
yi lead in full gear... ........ H. press., °; in.; L. press., 34 in. 

OTHER PARTS. 

Wx hast Mozwle, tiie loss colece pas v's cs= vcatblsnvic, sales dscdeuas see Single 
iL o CIGMOLER iain Woda: toe dadetpaces comer vuwive 5 in. 

SLR OMUT emia ads.ancce i anitnideem cat sas dec 0 asavie da tet. Ces'etwe's Straight 
Mees Tanst CIADIGCODS agora ten wohan es des simes ctecues ve c's ests 1534 in 

TENDER. 

Number of wheels......-. 6 ae IEE er oe ahaa 8 
Diameter Of Wheels: sa.ctus ere kts vei ace slavish cae ndeneace 2 ft. 7 in. 
Size of journals, diameter and length........ ....+seees 44% in. X 8 in. 
Total wheel hasest.. cfs 9 keene te ce dee ence ..15 ft. 9in, 
Distance from center to center of truck wheels.........5 ft. Lin. 

There area few other special features of construction. 

Pressed steel is used for the smokebox front and door, and 

for the sandbox top and lid, and also for the casings of the 

steam chests, cylinder heads and the dome. The guides and 

cross heads are of the Laird type, the guides being of steel 

and the cross heads of cast steel with brass gibs, The con- 

necting rods are steel, I section, and the parallel rods have 

solid ends. Wood lagging is used on the boiler, dome and 

cylinders, and is covered with planished iron, The engine 

.is equipped with the A. French springs, a Crosby steam 

CROSS-SECTION THROUCH CYLINDERS. 

gage, a Williams headlight, Ross-Meehan brake shoes 

Mack ‘+ National’ injectors, and the Westinghouse auto- 

matic brakes on driving and tender truck wheels. 

Peat and Its Products. 

At the last meeting in London of the Civil and Mechanical 

Engineers’ Society a paper on this subject was read by Mr. 

R. Nelson Boyd. The economic value of peat was considered 

—first as a fuel, secondly as to the products from it by dis- 

tillation, and thirdly as to the coke or charcoal produceé , 

At present the two latter have a value in the markets, as 

the distillation produces a fair amount of sulphate of am- 

monia, and the coke or charcoal has a special value owing 

to its freedom from impurities. It was also pointed out 

that eventually the large deposits of peat 

will have a greater value as the cost of 

coal increases, which it must do in 

course of time. Peat, as a substitute for 

coal, is a valuable resource when prices 
of the latterrun to a high point. The 

deposits in Great Britain and Ireland are 

of enormous extent. 

oF 

The Bolivian government is reported to 
be in treaty for the construction of a 
network of railways, 1,910 miles in length, 
connecting the cities of La Paz, Oruro 
Cochabamma, Chuyuisaca, Potosi and 
Santa Cruz with one another, and also 
with the Paraguay River on the east and 
the Peruvian port of Tacna on the Pacific. 
The country has at premio only 

one line, connect- 
ing Oruro witht 
the Chilian frou- 
tier, and 240 miles 
long. It is desired 
to develop the in- 
terior by means of 
railway connec- 
tions with Brazil, 
Paraguay and the 
Peruvian sea- 
board, 
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Communications. 

Opposing a Change ‘in Passenger Car Construction. 

Editor National Car and Locomotive Builder ; 
I have read with much interest the articles that have re- 

cently appeared in the NATIONAL CaR AND LOCOMOTIVE 
BUILDER on ‘* Passenger Car Construction,” by Mr. Ernest 
Merrick, advocating the abolition of end platforms, I dis- 
agree with the writer of these articles in several particu- 
lars. 

First, 1 believe in a strong coach frame. If pine, eight 
sills for each car, 5 X 84 inches without splicing. I believe 
every draw timber should be plated with two 2 inch x 7 
inch < 16 feet plates of wrought iron, well bolted. I be- 
lieve in making all end sills in two equal halves 4 inches 
84 inches, with a bar of iron between the two halves 1 inch 
< 8} inches the length of the sill. This plate when all 
bolted together answers two purposes: First, as a truss to 
prevent the sill bending down in the center; second, re- 
sistance in case of collision, preventing cars or engines 
passing the end sill. I believe in end platforms be- 
cause they can be made to resist all and more than 
the sills beyond end sills or between the two. Oak 
pieces bolted on the drawbar timbers to the sidearms of 
platforms, reaching from the face of the end sill to the in- 
side of the railing timber, endways of the wood, can be 
increased in size to make the platform’s strength more than 
equal the resistance of the sills. These pieces butt against 
the end sill and railing timber and cannot be shoved under 
or beyond the face of the end sill, as Mr. Merrick says. 
The distance of the end sill to railing timber on most of our 
cars is 30 inches. I believe in end platforms because they 
provide the best way to secure draw-rigging and hand- 
brakes. Also a continuous passageway for trainmen and 
passengers ; the easiest and safest way in and out of cars, 
and the easiest and safest way to couple air hose and safety 
chains. 
outer end. This is due to the construction of the car, The 
crown given the body is carried out in the platform. End 
platform hoods provide shelter or covering for pessengers 
until they leave the steps. It is impossible to construct a 
car of wood or iron that will resist the shock of an engine 
running 25 or 30 miles an hour, backed up with 30 loaded 
freight cars with 600 tons of freight. 

Let us go back to the substantial framing of passenger 
equipment that was practiced 20 years ago. Give us sub- 
stantial framework of sills—the rest will take care of itself, 
Vestibules are a detriment, because the two surfaces of the 
face plates are coustantly twisting the car caused by the 
friction of the two plates pressed together by coupling 
the carsand compressing the spring. Platforms are less 
safe with vestibules than they are without them, because 
the railing or end platform timbers are all cut to pieces by 
mortices, etc., besides the extra weight of iron hanging to 
the hood or projection over the platform, all secured to a 
frail woodwork that is particularly found in vestibule plat- 
forms. Vestibules are also a detriment because they work 
acar lengthwise. This is particularly noticeable in Pull- 
man cars. You will see the panels setting down on window 
sillsopen atthe bottom. The pillars work as the pressure 
is placed on one end and relieved on the other. Mr. Mer- 
rick says that the Pullman vestibule is a strong end struc- 
ture. This exposes his want of mechanical knowledge. 
There should be no buffer attached to the upper deck. 
Steps should always be a permanent fixture, so they can be 
relied on and always found ready for use, otherwise they 
might prove traps to cause loss of life, with consequent 
suits for damages. 

The writer speaks of five feet of additional space added 
to a car’s interior by doing away with the platforms. This 
four-door proposition requires 24 feet each for the exit of 
passengers in this proposed design of car. The writer 
says: ** Furthermore, a car with four corner doors will af- 
ford a quicker means of escape in case of accident.” By 
this he no doubt intends to have all accidents occur in the 
center of the car instead of at the end, as is usually the 
case. MASTER CAR BUILDER. 
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A Sad Experience. 

Editor National Car and Locomotive Builder ; 
Some of the drawbacks to the rapidity with which young 

firemen are advanced to the throttle (with but a limited 
amount of knowledge of the engine they are to handle) 
were recently illustrated by a young fellow, who, after 
firing two and a-half years, was given an engine to run. 
His first trip was on an ‘‘ extra,” and in the course of the 
run he decided that it was necessary to ‘‘ blow her out” a 
little; so he opened the blow-off cock, and when he thought 
the boiler was clean enough, he found to his consternation 
that he couldn’t shut off the cock. So the fire had to be 
dumped, and in a few minutes the young runner had an 
engine without steam or water on his hands. When the 
blow-off cock was finally closed the problem of filling up 
the boiler presented itself. He believed that the boiler 
would have to be filled through the safety-valve opening, 
for he had heard of doing so; but when the safety-valve 
was removed, and he looked down into the hole, he was 
doubtful if that way led into the boiler; and when he run 
a packing hook down and struck the throtile-valve his 
doubts were confirmed. But be was finally persuaded by 
the conductor and fireman that there was no other way. 
So they began pouring in the water, carrying it from the 
back of the tank over the top of the cab, After working 
a short time he sent the fireman down into the cab to see 
if the water showed up in the glass, and when the fireman 
reported none in sight the young runner’s doubts all re- 
turned, and he wondered where all that water had gore. 
They kept at it, in spite of his doubts and fears, and after 
an hour and a half's work, the water began to appear in 
he glass. 

The rest of the trip home his thoughts dwelt steadily on 
this new experience, and he began to realize that perhaps 
he did not know everything about an engine. As be pon- 
dered he remembered that hundreds of times he had 
passed engines in the roundhou-e with their dome caps 
off; but he had never interested himself enough to climb 
up and see what was to be seen and learned there. He 
had delayed his train five hours, and when he related his 
experience to the master mechanic the latter was re- 
minded of the theory held by some that every man before 
being given an engine should spend several months in the 
machine shop. And he decided to test this theory at once; 
so he told our young runner that his penalty was three 
months in the shop, and that he wanted him to put the 
time in to good account, 

8. WHITE, 

It is true a platform droops below the end-sill at . 

New England Railroad Club Meeting. 

Lubrication of Journals, 

The last meeting of this club was held at Wesleyan Hall, 

35 Bromfield street, Boston, Feb. 14. President Chamberlain 

occupied the chair, and announced as the subject for the 
next meeting, ‘‘Some Incidents of Life in Mexico,” a paper 

prepared by Mr. F. M. Twombly, of the New York, New 

Haven & Hartford Railroad. A committee was appointed to 

nominate officers for the ensuing year, and to report at the 

next meeting. The President announced as the subject for 

discussion for the evening, ‘‘ Lubrication of the Journals on 

Rolling Stock, and the Cause of Hot Boxes, and What Can 

be Done to Obviate Them,” to be opened by Mr. F. D, Adams, 

of the Boston & Albany Railroad. 
Mr. Adams said that the causes of hot boxes are various, 

the chief being excessive load, The size of the journal is an 

important factor. Formerly the journals were very small. 

When they got to be 3 by 5 inches it was believed they were 

abundantly large, and railroad mechanics were generally 

opposed to increasing this size. Finally the M. C. B. Asso- 

ciation adopted the 34 by 7 inch journal. Since then there 

have been other increases in the size. The present standard 

is 44% x 8 inches. and is much better adapted to the needs of 

the present car than the old journals were. The increase of 

bearing surface now is more than double what it was 20 years 
ago. But while old cars with small journals continue to be 
run, and to be overloaded, trouble with hot boxes will con- 

tinue. Bad fitting brasses sometimes cause hot boxes. Im- 

proper packing is another cause. ‘*‘ Occasionally, by the 

vibration of the box and the jolting of the car over the line, 

the box will rise a little off of the journal. Just at that 

moment it may catch a string of waste and draw it over the 

top of the journal and remain there, and that will most 

always cause a hot box,” The entrance of dirt and grit into 

the journal boxes is antagonistic to cool running. Mr. 

Adams had made an investigation of the number of hot 

boxes occurring on the Boston & Albany road in passenger 

service fora year. They amounted to 25, two each month. 

He believed the best remedy for hot boxes is a good tight 
oil-box that will exclude the dirt and retain the oil. 

Mr. Lauder: There are three or four leading causes for 
journals running warm under our rolling stock. The first 
and most important one, I think, is getting dust and dirt 
into the boxes, so that an undue abrasion takes place by 
reason of sand and other foreign matter getting in between 
the journal and brass and producing an undue friction that 
sooner or later will produce heat. 1 believe with Mr. Adams, 
that a dust guard that will absolutely prevent dust from 
getting into the box will cause more freedom from the an- 
noyance and delays caused by hot boxes than any other 
one thing. It is one of the most difficult matters in the plan- 
ning and construction and keeping in repair of railway roll- 
ing stock, to eliminate this trouble. A set of axles were 
put under a car, the journals being fitted with the Bemis 
box. Above everything else to commend the Bemis box is 
its arrangement for excluding dust. It does that perfectly. 
Mr. Adams’ box, I presume, does it equally as well. In 
one particulare ase that was brought to my attention, a 
car running through the ‘‘wilds” of Cape Cod wore out four 
pairs of chilled wheels with one axle; and after having worn 
out four pairs of chilled wheels, going at least 200,000 miles, 
three of the journals out of the eight had lost in their diam - 
eter less than 4, of aninch. Now with the ordinary Master 
Car Builders’ standard 3%4 by 7 journal, with the Master Car 
Builders’ standard brass and appliances, on Cape Cod, I 
have removed wheels from under the car because the jour- 
uals were worn out before they had worn out one pair of 
wheels. This shows the difference in the wear of the 
journal between a box that does not exclude the dust thor- 
oughly and one that does. 
The next feature of importance, in my judgment, is the 

size of the journals. As we began to interchange cars with 
other roads, getting an absolute standard was of nore im- 
portance, or thought to be, than getting the propez size of 
journal; and the adoption of the 3% by 7 inch journal was 
a compromise between those who wanted a 4 by 8 and those 
who believed that a 3!¢ by 6 inch was ample. We found 
that we could not get the 4 by 8, and therefore we pro- 
posed a compromise, and that is how we came to get the 
odd diameter, and to acertain extent the odd length of 33¢ 
by 7inches. That is just halfway between 314 by 4 and 6 by 
8. That is the history of the 334 by 7inch journal. That jour- 
nal did wonderfully good service until we got our weights 
beyond its capacity to sustain them. Then we began to have 
a lot of trouble with hot boxes; and as our weights in- 
creased, both passenger and freight, the difficulty increased, 
until the nuisance of hot boxes, and delays in consequence, 
became unbearable, Then, some years ago, the Master Car 
Builders’ Association took the matter up again, and ap- 
proached it in a very much more liberal spirit, and the new 
Master Car Builders’ journal was adopted. That journal is 
41 by 8. It ought to have been 4!g._ Iam satisfied that 41¢ 
by 8 would have been a much better journal and would have 
done much better work, and would have remained a stand- 
ard much longer than the 44% by 8 will. Before many years 
4\¢ will be founa to be too small. 

I had an experience bearing upon this question of large 
journals with a locomotive. About a year ago, realizing 
that faster time and heavier trains were in the near future, 
I designed and built a locomotive for heavy work and high 
speeds. The locomotive was considerably heavier than any- 
thing we had attempted before, weighing, when filled with 
water, about 58 tons. This was the weight without the 
tender. This being an ordinary eight-wheel engine, and the 
larger proportion of the weight having to be carried by four 
journals, I put in perbaps an abnormally large driving wheel 
journal. It was9 inchesin diameter. That engine runs in 
fast service with less difficulty in the matter of heating the 
driving boxes than any engine we own, notwithstanding the 
weights, some eight or nine tons more than the ordinary 
standard engine. This shows very plainly that the larger 
journal must be used if you expect to run without the annoy- 
ance of hot boxes. 

I find it is exactly the same with crank pins on locomo- 
tives, and my practice for a great many years now has been 
to put in what would be considered by some unnecessarily 
large bearings for the back end of the connecting rods. 
This is usually the pin that heats, and the larger the pin and 
bearing surface, especially in its diameter, I find the easier 
it can be maintained without heating. 
The third cause of hot boxes is the quality of the lubricant, 

especially with journals that cannot be protected from the 
dust, like driving axle journals and locomotive crank pins. 
That this dust is a prolific cause of disaster to the locomo- 
tive is plainly seen when engines are run “doubie head.” 
The front engine rarely heats or gives us any trouble; the 
rear engine is almost invariably hot. This, of course, is 
caused by the front engine kicking up a dust, which the rear 
engine gets, there being no way to protect the journals from 
the flying dust that the front engine has caused, The only 
remedy for this is to use oil freely. With reference to the 
quality of the lubricant, I do not think it makes so much 
difference in a car box, where packing can be used and where 

dust can be excluded, but in exposed places it is all import- 
ant that good, heavy lubricating material should be used. 
If it is not used it is almost impossible to run without the 
annoyance of heated journals. While the figures might 
show, in comparative tables made for the purpose, that the 
cheap oil was doing the work for less money, the increased 
wear of journals and boxes is not, and in the nature of 
things cannot at all times be taken into the account. If it 
could be, there is no question in my mind but what the re- 
sults given by the better lubricant would justify its use in 
all cases on a locomotive. 
The question of the material for journals also enters into 

this matter. Some maintain that steel is the proper mate- 
rial for axles, and they cite the fact that it is a perfectly 
homogeneous material and is alwere free from seams and 
other imperfections, and consequently will wear ionger and 
with less liability to heat. That I believe to be true. We are 
troubled a great deal, when we use iron axles, with the 
small seams that develop. These are produced when the 
axle is manufactured by reason of slag or other things get- 
ting into the pile and preventing a perfect weld. When the 
journal is turning it is impossible almost to discover these 
littleseams, After a journal has been run a little and been 
heated and given trouble, take it out and examine it and 
you will find perhaps a seam an inch long, the little fellow 
that has been doing all the trouble. I have found these little 
seams in the crank pins. Keep it swimming in oil and still 
it will warm. Tocure it we have taken an iron chisel and 
chipped a.little groove, taken that little seam out, carefully 
tinning it over and filling it with Babbitt metal, and then 
smooth it off and the thing is cured; showing conclusively 
that the difficulty was entirely with that little seam in the 
surface of the pin. 
Now with steel you get over that difficulty, but you run 

into another one. Steel isso fine in its texture and pkys- 
ical makeup, that apparently it does not lubricate as well 
as the iron. My observation is that steel axles, or a steel 
crank pin, will heat quicker than an iron one, provided the 
iron one is freed from these defects that I have described. 
Generally the reason I have heard given for this is that the 
material of which the steel pin is made is so much finer that 
the littie cells in it are so small that they won’t hold the 
lubricating material, while with the iron these cells are very 
much larger and hold the‘iubricating material, and the con- 
sequence is better lubrication. 

r. ADAMS: | want to refer to another point which may 
be interesting. Perhaps you will not all agree with me on 
this, but I think it is an important point to all railroad men, 
articularly those in charge of the mechanical departments. 

Preve found by experieuce that when a journal does get red 
hot, if you dash a pail of cold water onto it, it will invariably 
fracture the journal, and it will break off sooner or later 
just as sure as you run it. 

Mr. LAupER: As to this question of water on hot boxes, I 
don’t take any stock in what Mr. Adams says about it. In 
the first place.I don’t think that is what breaks the journal. 
I think the journal is cracked by running when it is hot 
with an immense weight on it. A. journal thatis run till it 
is red hot, with such an immense weight on it as this, must 
necessarily spring badly, and that is what carries a little 
fracture al] around. Heis right when he says the journal 
is fractured clear around sometimes. Ifthe box is jacked 
up so as to take the weight off the journal, I can see no 
earthly reason why cooling the journal off with cold water 
should harm it, providing it is notalready cracked. it never 
has been my practice to run a journal that has been red hot. 
I take them out, no matter whether they look well or not. 
A journal that bas been red hot should be removed at the 
earliest possible moment to avoid disaster, 

Painting Car Roofs.* 

BY J. H, PITARD. 

There is considerable diversity of opinion as to the best 
method of painting new tin roofs. Some painters advocate, 
as a preparatory step, thorough cleaning with benzine in 
order to remove the palm oil in which the tin is usually 
dipped by the manufacturers to prevent rusting until used. 
Others recommend painting and varnishing the roofs in 
the same manner as the body. 

The latter method, while no doubt durable, is rather 
more expensive than the requirements of the case would 
warrant, as the only condition that would seem to justify 
it is where it is desired to wash and clean the roof at ter- 
minals just as you would the body, ButI dare say very 
few roads go to that trouble and expense. Therefore, a 
good hard-drying oil paint that would protect the tin from 
exposure, rust, etc., would seem to meet all the require- 
ments in the case and would be much the cheapest in the 
end, as it could be renewed from time to time whenever 
the car returned to the shop to be revarnished at merely 
nominal cost. But its durability would depend upon the 
manner in which the first coat was mixed and applied, 
and the method that I have always found to insure the 
best results is as follows : 

First scrape off all resin thoroughly; then take any kind 
of good mineral paint and mix to a semi-paste with boiled 
oil, and reduce this with turpentine. Prime the tin with 
this and allow three or four days, or longer, for drying. 
After this the succeeding coats should be mixed solely of 
boiled oil and mineral paint, As many coats as desired 
can then be applied without danger of blistering or other 
deviltries. By using this method it is not necessary to re- 
move the palm oil before painting, as the turpentine in 
the priming serves a double purpose—that of penetrating 
the palm oil and causing it tounite with the paint, and also 
facilitating the drying of the priming coat to such an extent 
that its adhesive qualities are greatly increased, and 
no amount of natural heat will cause it to blister, which 
danger is always to be apprehended where the priming 
coat is mixed with oil alone. 

The necessity for mixing the priming coat as described is 
made apparent when we consider that tin is non absorb- 
ant, and therefore to be durably painted the first coat 
should contain only sufticient oil to make it adhere well to 
the tin, as an excess of oil in the first coat would require 
weeks and perhaps months to dry with perfect adhesion. 
Flaking and blistering, which are so prevalent on some 
car roofs, could, perhaps, be traced in every instance to the 
fact that the principle above referred tu was ignored in the 
application ot the first coats. 

A statement of the earnings of the Southern Pacifie 
Company for the past 18 months, including only the 
business of the Pacific system as far east as El Paso, 
shows gross earnings of $52,000,000; operating ex- 
penses, $32,500,000. The number of men employed is 
16,000, and the amount of wages paid was $20,000,000. 

It is hard on a nervous passenger who has fought for 
a berth in the center sleeper of the train, fearing rear 
and head collisions, to wake up in the morning and find 
that all the cars behind his had been switched off to 
branch lines hours ago. 

* From The Painters’ Magazine. 
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Railroading Sixty Years Ago. 

(Report of the Superintendent of Graduation, Masonry, and Con- 
struction of the Baltimore & OhioRailroad.) 

OFFICE OF THE SUPERINTENDENT OF THE BALTIMORE 
On10 RAILROAD, 

Exvxicort’s MIL1s, Md., Oct. 1, 1835, 

To Phillip E.Thomas, Esq., President of the Baltimore & 

Ohio Railroad Company: 

Sr: At the date of my last annual report, the gradua- 

tion, masonry and construction of the Baltimore & Ohio 

Railroad, and of the lateral railroad to Washington City, 

were rapidly advancing. Ihave now the gratification to 

report that the operations on the Baltimore & Ohio Rail- 

road, then in progress, have since been finished, and that the 

road was on the first day of December, 1834, formally opened 

for travel and traffic from the ‘‘Point Rocks” to Harper’s 

Ferry; and that on the first day of July last the construc- 

tion of the lateral railroad to Washington City had been so 

far advanced as to admit, on that day, of the passage ofa 

locomotive engine, with a train of cars, over it very nearly 

as far as the north line of the District of Columbia, in the 

vicinity of Bladensburg, and on the 20th of that month was 
formally opened for travel to that line. Owing to a disap- 

pointment inthe receipt of rails from England, the re- 

mainder of the line, extending from that point to the Penn- 

sylvania avenue, in the city of Washington, and embracing 

a distance of about 5 miles, could not be prepared for use 

before the 25th day of August, on which day it was opened 

with appropriate ceremony, for the regular conveyance of 

passengers. 
Graduation and Masonry of the Baltimore & Ohio Rail- 

road,.—The 6th Division of this road extends from the end 

of the 5th Division at the ‘‘ Point of Rocks,” on the left 

bank of the Potomac River, to the bridge of the Messrs. 

Wager, across that river at Harper’s Ferry. The first two 

miles and ten poles around the Narrows, occasioned by the 

lower and upper Points of Rocks, and the last two miles, 

beginning east of Miller's Narrows, and extending along 

those and Harper’s Ferry Narrows, to the bridge at Harp- 

er’s Ferry, were graduated for the reception of the railway, 

by the Chesapeake & Ohio Canal Company. The gradua- 

tion and masonry of the intermediate space, comprehending 

a distance of eight miles and 119 82-100 poles, were gener- 
ally commenced about the 15th of July, 1834, and were so 

rapidly prosecuted that the completion of the railway upon 

it was effected by the first day of the December following. 

The quantity of earth removed and supplied, inclusive of 
rock, on this intermediate space, was 150,224 cubic yards, at 

the gross cost of $58,993.34, exclusive of contingencies, but 

inclusive of grubbing, clearing and transportation; or at an 
average cost per cubic yard of 39 27-100 cents, or of $42.21 a 

pole lineal, and of $13,508.08 a mile. 

This large quantum of masonry is partly contained ina 
very great number of gothic and common culverts, and a 

few detached walls, but much the larger portion of it in the 

following described bridges, all of which were designed by my 

late intelligent and energetic assistant, Mr. Robert Wilson, 

except the Carrollton, the Patterson and the Oliver viaducts, 

which were designed by myself, and that, with a superstruc- 

ture of wood across the Monocacy River, which was designed 

by Mr. Lewis Wernwag, its enterprising contractor, viz., 

the “‘ Carrollton viaduct,” over Gwynn’s Falls, of two arches 

of 80 and 20 feet chord respectively. 

The “ Patterson viaduct,” of four arches, two of 55 feet 

and two of 20 feet chord respectively built across the Pa- 

tapsco River. 
The ‘Oliver viaduct,” of three arches, of 20 feet chord 

each, over the Frederick turnpike road and Ellicott’s branch. 

The bridge across the Monocacy River, of three spans of 

110 feet each. 

One across the greater Catoctin Creek, of two arches of 50 

feet chord each. 

One over the Frederick turnpike road, and a contiguous 

branch near Parrsville, of 2 arches of 20 and 10 feet chord, 

respectively. 
One across the West Fork of the Patapsco River, near 

Marriottsville, of one arch of 40 feet chord. 

One across Ballinger’s Creek of 1 arch of 30 feet chord. 
Four of 1 arch each, of 25 feet chord, viz.: Across Gadsby’s 

Run, Gillis’ Falls, Bush and Israel’s creeks, 
Seven of 1 arch each, of 20 feet chord, viz.: Across Gwynn’s 

Run, Robert’s Run, Caton’s Branch, a branch opposite the 
Union factory, Piney Run, the Tuscarora and lesser Ca- 
toctin creeks. 
One of 20 feet span, superstructure of wood, over the 

Frederick and Georgetown turnpike road. 
One of 1 arch, of 15 feet chord, across Dorsey’s Run, near 

the Avalon works. 
One across Clagget’s Branch, of 15 feet span, superstruc- 

ture of wood. 
Three of 1 arch, of 14 feet chord,viz.: Over Warfield’s Road, 

Davis’ and Marriott's branches, 
Nine of 1 arch each, of 12 feet chord. 
One of 12 feet span, superstructure of wood, and four of 1 

arch each, of 10 feet chord. 
Bridge Across the Potomac River at Harper’s Ferry.— 

This heavy work has very recently been put under contract, 
It is expected that it will be completed within one year. 
The contractors are, Charles Wiison, for the masonry, and 
Lewis Wernwag, for the superstructure of wood, both of 
whom are well known to the company as contractors of 
skill, energy, and fidelity. 
Construction of the Baltimore & Ohio Railroad.—As 

soon as practible after the superintendency of this branch of 
the service of the company was confided to me, measures 
were adopted to obtain a supply of the requisite materials 
for the construction of a single track of railway from the 
*Point of Rocks” to Harper’s Ferry, and for such parts of a 
second track as were indispensable as passing places. It was 
found very difficult to obtain a supply in the short time it 
was desired. The greater portion of the “eae, pieces are of 
yellow pine, procured in North Carolina, and partly con- 
veyed by the Chesapeake and Ohio Canal from Georgetown, _ 
and partly by the railroad from Baltimore to the “Point of 
Rocks.” The sleepers were procured in the immediate 
neighborhood of the work. The horse path was paved in such 
places where the railway was in contact with other roads, 
and particularly in the street of Berlin, at Weverton, and at 
Harper’s Ferry Narrows, at which latter places its site is also 
that of the Frederick and Harper’s Ferry turnpike roads, 
The remainder was macadamized in the best manner, with 

stone of the hardest quality, reduced to particles not exceed- 
ing four ounces in weight. Twelve miles and 1195-10 poles 
of first track, and 295 80-100 poles of second track and 10 
turnouts were laid, at a gross cost of $47,353.49, inclusive of 
the cost of all materials (except the prime cost of the rails), 
their inspection, transportation, distribution, etc., and of 
the cost of the horse path, superintendence, and of all other 
contingent expenses, which is an average cost of $3,561.25 a 
mile. But the prime cost of 22 tons of rails, the quantity 
used on a mile, at $45 a ton, or at $990 a mile, must be added 
to $3,561.25, which shows the actual cost per mile to have 
been $4,551.25, inclusive of the cost of nearly, if not all, the 
turnouts which will be necessary when the second track 
shall have been laid eeaitinacolly throughout the whole 
line. The horse path cost at the high rate of $783.12 84-100 a 
mile, owing to the inconvenience of obtaining stone of suita- 
ble character, and the rapidity with which the work was 
Sere The second track may be laid at a less average 
cost. 
The graduation of the first division was commenced 

generally about Oct. 10, 1833; that of the second and third, 
and first section of the fourth about Jan. 20, 1834; that of 
the second and third sections of the fourth division about 
Jan. 1, 1835, and that of the city division about May 1, 1835, 
Three of the most difficult and expensive sections of the 

second division, viz., the first, fourth and eighth, were 
placed under the management of agents of the company. 
With the exception of the ‘Thomas viaduct” across the 

Patapsco River, the masonry generally commenced simul- 
taneously with the graduation of divisions. That stu- 
pendous structure was begun on July 4, 1833, and com- 
pleted by the energetic contractor, Mr. John McCartney, 
of the State of Ohio, on July 4, 1835. The beautiful and 
imposing design of that viaduct was furnished by B. H. 
Latrobe, Esq., civil engineer, and the designs of all the 
other structures on this road were prepared by my assistant, 
Mr. Robert Wilson, who superintended the construction of 
all the masonry. The whole quantum built is shown by the 
last table referred to to have been 46,9064 perches, of 25 
cubic feet to the perch, at a cost of $275,167.21, or an average 
cost per perch of $5.86,5%,. 

Construction of the Lateral Railroad to Washington 
City.—The length of single or first track of railway which 
has been laid is 30 miles and 107,43, poles. There has also 
been laid of second track a distance of 5 miles and 130;4); 
poles The aggregated length of first ana second track is 
then 35 miles and 238 poles. These railways were partly 
formed of scantling and partly of logs. Of the first track, 
or continuous railway, 17 miles and 175 poles were con- 
structed with scanting and 12 miles and 252°), poles were 
laid with logs; and of the second track, 4 miles and 245.9), 
poles were formed of scantling and only 204,45; poles of logs. 
he scantling track isa little more costly than that made 

of logs, but is greatly preferable and believed to be more 
durable. It can, in the first instance, be more accurately 
constructed, and when out of repair is more easily ad- 
justed than the log track, Besides it does not so frequently 
get out of adjustment, because of the greater perfection of 
its system. With the exception of a short piece in Wash- 
ington the second track is only laid through the several 
deep cuts, where it answers the purpose of passing places 
for the cars, and at the same time affords great facilities in 
keeping the road clear of the avalanches to which the deep 
cuts are liable. 
The entire first track is laid with a deep or edge rail, except 

that part extending from North Capitol street to Pennsy]l- 
vania avenue in Washington. Of the second track 300, poles 
on the second division and 248; poles on the fourth division 
are laid with flat rails, such as are used on the Baltimore & 
Ohio Railroad; all the remainder of the second track was 
laid with the deep or edge rail. Where the flat rail was 
used (and it was only used because there was not a sufficient 
supply of the edge rail), small strips of scantling, 4 x 2 
inches, were first spiked to the scantling which had been 
laid for the reception of the edge rail, These strips were 
necessary to allow the rail to be laid over the center of the 
scantling beneath them, and also to make up the disparit 
in depth or thickness between the two kinds of rail. It 
is found to make a very good railway. They can be easily 
removed when a further supply of the deep rail is obtained, 
if it should be then thought expedient to do so. 
The whole cost of these 35 miles and 238 poles of railway 

thus laid, and of 1244 turnouts, including the cost of lumber, 
chairs, screw bolts, spikes, and the cost of all other material 
(except the prime cost of the rails), inspection, transportation, 
distribution, workmanship, superintendence and all other 
contingent expenditures, has been $156,627.86, being at the 
rate of $13.691¢ a pole lineal, or of $4,381.961¢ a mile. In the 
above amount the sum of $5,707.43 expended for suitable 
implements, sheds, and workmanship necessary to straighten 
the rails aud dress their ends is included. The prime cost 
of the edge rail is assumed at $50aton, and 63tons are 
estimated tothe mile, which makes $3,150 a mile as the 
prime cost of the rails of a single track. This sum being 
added to the above gives $7,531.93!¢ as the entire cost of a 
mile of singlerailway on this road, inclusive of the cost of 
121 turnouts, are, for the whole distance which has been 
laid, viz., 35 miles and 238 poles, the gross sum of $269,220.67. 
On the remainder of the second track fewer turnouts will 

be required than have been inserted; the transportation of 
the materials will be done chiefly on the railroad, and, of 
course, cheaper; the graduation which the contractors of 
the first track were required to perform, will be dispensed 
with altogether. It may be, therefore, assumed that the 
construction of it will not cost as much as the first, by at 
least the sum of $531.961, a mile, leaving as its actual cost 
the sum of $7,000. The remainder of the second track is in 
length 24 miles 2974, poles, which at $7,000 a mile will cost 
$174,499.9334. This sum being added to the cost of that ai- 
ready constructed, viz., $269,220.67, gives the gross sum 9 
$443,720.60 as the total cost of two continuous tracks of 
railway, from the Baltimore & Ohio Railroad to the Penn- 
sylvania avenue, in Washington, a distance of 30 miles 
107735 poles. 
The estimate for two more tracks as far as the New Jersey 

avenue, about one-quarter of a mile short of the distance to 
the Pennsylvania avenue, was $432,780.05. The actual cost 
will theretore probably exceed the estimate, about the sum 
of $10,940 67. Krom this excess it would be proper to deduct 
the cost of straightening the rails, and dressing their ends, 
an expense not contemplated when the estimate was made. 
Without, however, subtracting anything on this account it 
will be found that when the excess of cost in this case, viz., 
$10,940.67, be subtracted from the excess of estimate over 
the actual cost of the graduation and masonry before shown 
to be $67,943.71, the actual cost of all the work has fallen 
short of the gross estimated cost, the sum of $57,002.44; and 
if but a very moderate allowance be made for the excess of 
distance actually constructed over that estimated, it may 
very reasonably be assumed that the whole actual cost of 
the road will be iess than the whole estimated cost, by the 
sum of at least $60,000. 
Expenditures.—The whole amount expended by me in the 

service of the company up to this date, and which has been 
regularly and duly accounted for, has been two millions, 
four hundred and ninety-one thousand, six hundred aud 
thirty-eight dollars and thirteen cents. This large sum has 
been applied as follows, viz. : 

To the graduation of the Baltimore & Ohio R. R..... $863,140 74 
To the, MASODLY: ON GittO. see shiviniede cele be aeminecmarle’s 372,497.01 
To the payment of the contingent expenses incurred 

on account of the graduation and masonry, viz., 
superintendence, instruments, advertising, etc., 
GOvccrcvsterebie setstvecthccnsptetassege 00 tocseee sevice $40,396.4446 

—--—— ——__— 

$1,276,031,1949 

aes H 

To the payment of the right of way and damages 
weneratly Gn Uiat Todd wee rs pase sbcce (adacessctses $26,417.0234 

To the construction of the sixth division of said 
road, viz.: 
Materials, distribution, CtC....... ssssccesceveveees 21,043.56 
W OFKIDSUSIND iii -55 nev ea, UNI lwele date zie 14,531.10 
PADT ME DALE noes s sii:sa oleh ace Guye Aan eeenne 4 cuit Uda wae 10,413.03 
OONTING QUE OXDOUKSOL..octarheiasbeeasaee> AC aazenees 1,365.80 

$47,353.49 
To the repairs of that road for the six months that 

that branch of the service was under my superin- 
tendency....... Sear aet ee teal dn BG occ Atte gos & Sack 11,647.66 

Total expenditure on the B. & O. R. R..... ....... $1,361,452.3714 
To the graduation of the Lateral Railroad to Wash- 
ANSON CHU Ps. Utenn ete Ctetia eek beinte tie ecereene 664,530.08 

To CHO MABSONLY-ON GIftO fc). «cs cacneeed pecs cce seuss 
lo the contingent expenses, incurred on account of 
the graduation and masonry, viz, superintend- 

275, 167.21 

ence, instruments, advertising, ete., etc., etc..... : $19,475.93 

’ $959,173.22 
To the construction of said road, viz., materials, dis- 
GEIDEION, OUC Tein sgn cote ade wea ele dic Oetea nek ele 109,183.43 

Workmanship ES OAS, Ag dt o8 Bee te Ain hE aa 37,108.99 
lo contingent expenses, viz., superintendence, ad- 
WOEELISING, OUC.," OLC., OUC IT sek cceWadaweeeies mite 10,335.44 

, : $156,627.86 
To repairs while under my superintendency.......... 3,502.98 

Total expenditure on the La‘eral R. R. to Wash- 
PAS COR FS Osad Gate wd ete bre oa Ape citaentrs a aileve eee $1,119,304 .06 

Total expended on the graduation, masonry, con- 
struction and repairs of both roads .......... 2,480,756. 4314 

Expended in the purchase of sundry tools, lumber, 
etc., etc., which were afterward delivered to other 
Giicers Of the. COMPANY. 62. c Pons ce seueaencee 10, 881.6934 

Total expenditure in the service of the company. $2,491,638.13 

An examination of the preceding statement will show 
that the contingent expenditures on the whole work which 
has been executed under my direction have not amounted 
to three per cent, on my other disbursements. 

It is very gratifying to me tobe able to state that, although 
the operations of my department have been very extensive 
for the last two years, no loss, to my knowledge, has occurred 
to any of the mechanics or laborers employed on the different 
works, except in a single instance, where a few laborers in 
the employment of a sub contractor lost a simall portion of 
their wages. 
The following extract from my report of 1832 may, with 

great propriety, form a part of this. The subject isa very 
important one. 

he regulation prohibiting the use of ardent spirits, first 
adopted with your sanction in 1829, has been steadily aad 
rigidly adhered to, and has had, I am confident, a very ben- 
eficial influence upon the work. ‘The contractors so gen- 
erally acquiesced in this regulation, and complied with this 
stipulation of their contract so faithfully, that [ had only in 
a single instance to perform the unpleasant duty of dismiss- 
ing one of them from the service for an infraction of it. 

cannot, however, refrain from again calling your atten- 
tion to the fact, that licenses are so cheaply and so easily ob- 
tained in this State, where the sale of them appears to be 
only for the purpose of revenue, that grog shops became 
very numerous in the immediate vicinity of the line, and 
were highly prejudicial to the laborers, to the contractors, 
and to the progress of the work; and my opinion remains 
unchanged that a legislative enactment preventing the 
vending of ardent spirits within a specified distance of 
public works could not fail of producing good effects, or 
rather of preventing much evil.” 

It is with great regret that I have to state that Jonathan 
C, Price, a young man of most amiable deportment and of 
high promise in his profession, died whilst in the service of 
the company. and not long after he entered it, much la- 
mented by those who enjoyed the pleasure of his acquain- 
tanee. Respectfuliy submitted, 

CASPER W. WEVER. 

Drop Forged Steel Wrenches 

The wrenches illustrated herewith are samples of those 
manufactured by the Billings & Spencer Company, of Hart- 
ford Conn. Thiscompany manufactures straight and angle 
end and single and double end and S wrenches for the vse 
of machinists and engineers. They are drop forged of steel, 
and are made for United States standard size nuts, and for 
set screws and square and hexagon cap screws. All the 
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wrenches made by this company have milled openings. The 
straight double end wrench shown is made for United States 
standard nuts for bolts 1% inch to 2 inches in diameter. 
The 15-degree angle end wrench shown ts made for standard 
nuts for bolts from inch to 284 inches diameter, and the 
double end S wrench shown is made for square head set 
screws and square and hexagon head cap screws, 

The offices of the Kinsman Block System Company have 
been moved tothe Central Building, 143 Liberty Street, 
New York City. 

The local newspapers along the line of the Canadian Pa- 
cific road are loud in their praise of the improvement in the 
heating of the passenger trains on that road since the adop- 
tion of the Consolidated Car Heating Company’s commingler 
system. 

Messrs. Thompson & Inness, of 115 Broadway, New York 
City, will hereafter represent the car-wheel works of A. 
Whitney & Sons, of Philadelphia. Messrs. Thompson & 
Inness will be prepared to give all the information desired 
relative to wheels, axles and castings from these works. 

Messrs. N. & G. Taylor & Co., of Philadelphia, are the sole 
agents for the manufacture of the Baker punch. The tool 
is intended for sheet iron workers. It will do all kinds of 
punching on tin and sheet iron, making a clean hole with 
one stroke of the hand lever. It will punch up to No, 9 
sheet iron, and 15 inches from the edge, or in other words to 
the center of a 30-inch sheet, 
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Air-Brakes and Their Maintenance.* 

BY GODFREY W. RHODES, 

I shall invite your attention to some of the defects brakes 
are subjected to, and to some of the remedies that have been 
suggested for their better maintenance. On the line which 
the writer represents many investigations have been made 
as to brake defects and their cause during the last twelve 
months. One that has given considerable concern is the 
amount of dirt that works its way through the pipes to the 
triple. Exhibit 1 shows 36 of the thimble triple screens 
recently obtained from two of our repair shops for the pur- 
pose of illustrating this report. You will observe they are 
mostly filled solid with rust, cinder, scale and oil. Some 
have pieces of coal, another a sliver of wood, another a 
piece of iron 2 inches by 114 inches, and } inch thick, still 
another has a part of a hose gasket squeezed into it. Two 
not only had dirt in them, filling the screen, but also filling 
a portion of the pipe. Two extensions have been applied to 
the screens to hold the dirtin place. These screens are 
taken principally from C., B. & Q. cars. Among them are 
some from other lines, viz.: Pennsylvania Railroad, Dela- 
ware, Lackawanna & Western and the Merchants’ Despatch 
Transportation Company. 
Perhaps a little the worst case that we have ever had our 

attention called to is that of Exhibit No. 2, which was taken 
from a Burlington & Missouri boxcar, The screen is in 
good order, but solid with dirt and rust. This handful df 
black, rusty-looking material is not coal or gravel, but an 
agricultural product, It is corn, probably from the State of 
Nebraska, and was found in the branch pipe immediately 
outside of the screen. Exhibit 3is a short bottle 2 inches in 
diameter and 2 inches high. It is filled with rust and scale 
which was jarred off the inside of 8 feet of pipe removed 
from a refrigerator car. Piping on refrigerator cars is more 
susceptible to rust than on ordinary box cars, and 
should receive more attention. Exhibit 4 shows short 
samples of this pipe. It is 1 inch in diameter, and they 
are tough-looking samples, in some places being almost 
rusted through. It may be that for refrigerator cars a gal- 
vanized pipe would be the best thing to use. Exhibitdisa 
2 inch by 2-inch bottle filled almost full with scale taken 
from 16 feet of new 14-inch pipe after it had been bent and 
hammered and was ready to apply to the car. All new pipe, 
after being bent, should be carefully tapped with an old bolt 
or hammer, and afterward tipped on end so that all loose 
scale may be removed. Before the triple valve connection 
is made the pipes should be blown out with air pressure. 
This detail in new car construction is very apt to be over- 
looked by builders. 
These tive exhibits would seem to point out strongly : 
Ist. It is very essential to have screens both at the triples 

and in the main train pipe. 
2d. Having applied the screens, it is equally essential that 

they should be properly maintained and that the dirt they 
have collected be removed. 
Those who have designed brakes have made provision to 

readily remove any water which may collect in the pipes, 
but itis doubtful if the presence of such quantities of rust 
and dirt was expected. That it was expected the pipes 
would collect some dirt is clear from the presence of the 
screens and from the provision of a Gana y coupling for the 
uncoupled hose. It is gratifying to know that these matters 
are receiving more consideration at the present time. Al- 
ready our attention has been called to several suggestions. 
One very good one is that the branch pipe from the main train 
pipe should connect with the top of the drain cup in place 
of the bottom, The branch pipe now takes off directly from 
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Pocket Dirt Collector, 

the bottom. If the screen is imperfect or worn out this al 
lows any dirt lodging in the bottom of the cup to drop into 
the branch pipe. A connection from the top or top side of 
the cup would remedy this. 
A very practical attachment is shown in the above cut, It is 

constructed of ordinary gas pipe fittings, which can be put 
together for a very small sum of money, and placed immedi- 
ately under the main train-pipe screen or the triple-valve 
screen. The pocket has a cap B screwed on the bottom. 
This pocket is screwed piacely. under the screen C that - 
it is desired to collect dirt from. The shape of the screen is 
necessarily changed. As grit and dirt grate against the 
screen it drops into the pocket away from the air passages. 
One feature of the attachment is that when the pocket is 
removed to be cleaned, or for other purpose, the screen can be 
thoroughly inspected without disturbing the pipe connec- 
tions. 

‘Lhree of these devices were placed experimentally on a 
three-car branch passenger train, running over a gravel- 
ballasted roadbed, and during the dry summer months col- 
lected a lot of dirt which, from time to time, was removed. 
Exhibit 8 shows three small bottles of dirt collected in this 
collector during a short test in the fall of ’93. The first two 
bottles contain the dirt collected in 35 days, and the 
third in 52 days. The third bottle, it will be noted. con- 
tains three times as much dirt as the other two. It was 
on the last car, and the hose was hung in the dummy 
coupling at all times. The contents are a fine, light- 
colored sand or gravel, and some dried grass. The con- 
tents of the first and second bottles are entirely different. 
They indicate a fine black powder, doubtless also sand, 
but more mixed with the scale of the pipe, and less in 
total quantity. This is exactly what one would expect, viz., 
that if the dirt iscollected from outside, in a case like the 
three-car train under consideration, where the cars occupy 
a uniform position, the outside dirt must come in chiefly 
through the last hose when the cars are switched, and the 
last triple will consequently get the bulk of it. 

It has been claimed by some that this test shows clearly 
how imperfect a device the dummy coupling is, and that the 
hanging up of the hose for the purpose of keeping dirt out 
of the train pipe is not successful; that the dummy coupling 
is such a flimsy one that, in its hung up position, dirt drops 
in and falls down the hose, remaining there, whereas, if the 
hose were allowed to trail or hang down, sand and dirt 
would have to fall up the hose. We believe the best solu- 

* Read at the January meeting of the Western Railway Club, 

tion of this question is to automatically close the couplings 
by hand against dirt when they are npsoupley failing this, 
some moreconvenient way of removing the dirt that col- 
lects in the pipes is imperative. Hanging the hose in the 
present dummy coupling as a remedy is open to much criti- 
cism. 
Many of the triples, even with this dirt, will work ina 

fairly satisfactory way, just as the old automatic air-brake 
did when it was customary to pack the train pipe drain- 
cup with sponge through which to filter the air. To probe 
into this question further, the following auxiliary reservoir 
charge tests were made: First, we got some sand, fine 
coal and iron rust, and having pounded it well together 
filled a triple screen as full as we could get it and connected 
up the pipe. On charging the reservoir, rather to our sur- 
prise, we found that the time occupied only exceeded that 
with a perfectly clear screen by nine seconds. We next 
soaked the mixture thoroughly with water, then with black 
oil, and finally put ina newscreen. The result of the dif- 
ferent tests is as follows: 

Test Condition of triple screen. Cue Cas atter 
No. to 70 pounds. 

1. |Dry sand, pounded iron, rust and Cual....|........0 77 seconds 
2. |Ditto, except that the mixture was soaked 

in water before the screen was filled....|....... ... 98seconds 
3. |Ditto, except that the mixture was soaked 

in black oil before the screen was filled..|.........112 seconds 
4. |A new and clean screen was used in this 

po DERI ICOC IODC ECCT ICE OInoUoracmcnbrasnl actos acc 68 seconds 

All tests were made with a constant pressure of 95 pounds 
in the train-pipe, and the time was recorded in seconds from 
commencement of the alte g at a zero point in the reser- 
voir till 70 pounds was reached. 
The same triple, which was anew one from the storehouse, 

was used in each of the above tests. After test No. 4 the 
triple valve was opened and examined. As much as one 
teaspoonful of dirt was found in the drain cup, and a little 
fine sand and rust about the triple valve. 
There is nothing mysterious about the above test; the 

charging of the reservoir is through a feed opening in the 
triple which is hardly ;; of an inch in diameter. The screen 
may, therefore, almost be choked full and yet have an open- 
ing equivalent to that of the feed groove. 
Exhibit 10 is the lower portion of three New York No. 1 

triples which were probably put in service without screens 
in the train pipe drain cup. They had triple screens which 
have not been disturbed. They are practically plugged full 
of dirt. These were subjected to the test just described, 
with the following result: 

Test No. Triple. Time Charging Reservoir to 70 lbs. 

..4 minutes 25 seconds 

..3 minutes 55 seconds 
3 minutes 22 secunds 

A further interesting feature of tests 5,6 and 7 is that in 
each case the brake was readily set and released in service 
application, notwithstanding the presence of the dirt; no 
emergency feature, however, developed. 
A Westinghouse quick action triple was taken off a C,, B. 

& Q. refrigerator car on account of being out of order. An 
examination showed the screen to be all right, though some- 
what coated with rust. Without taking the triple apart it 
was subjected to a charging test, with the following result, 
the test being made under the conditions already described: 

Charged from 0 to 20 poundsin 5 minutes 
“ e 0 to 38 “ 10 ae 

““ “ 0 to 52 “ec 15 “ 

66 “ 0 to 66 “ee 20 “ 

oe “ 0to70 ““ 23 se 

This, of course, was very unsatisfactory, and, we will show 
later, was not as good as charging through a block of pine 
wood. The triple valve was then taken apart, and it was 
found badly gummed up and corroded, the feed groove being 
almost closed with dirt. The packing ring was wiped off 
and the feed groove Gene up by pushing the point of a 
pencil through it, the whole job occupying about five min- 
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Nore.—An examination of the disc revealed the fact that the 
air was heavily charged with moisture. Before any further tests 
were made all water was thoroughly drained from the air res- 
ervoirs. The disc, five days after the test, still showed the moist- 
ure drivenintoit. Pressure in train-pipe, 95 pounds, 

utes. The valve was put together again and another test 
made, This time the reservoir was charged to 70 pounds in 
65 seconds. 

In discussing the results of charging the auxiliary reser- 
voirs through screens filled with dirt, it was suggested that 
air could be forced through wood, To determine this point 
some pieces of well-seasoned pine, white oak and red oak were 

rocured, and being turned to a given diameter, were sawed 
into discs, across the grain, of a uniform thickness of \ of 
aninch. These discs were placed in the train pipe connec - 
tion to the triple valve between two gaskets resting against 
the faced bearings. The conditions of the test were similar 
to those already made, ‘The results were as shown in the 
following table : 
An interesting fact in the above tests is that in each of the 

pine and red oak trials the brakes could be set and released 
in service, notwithstanding the presence of the wooden 
block, but the emergency valve would not work. Inthe 
white oak tests the brake would not work at.all. The triple 
used was the Westinghouse quick action. In car construc- 
tion red oak is not infrequently substituted for white oak. 
Inspectors have difficulty at times in discerning between 
the two, notwithstanding the fact that one is such a very 
inferior lumber. The difference in porosity of the two 
grades, as determined by these tests, might at some time be 
made use of by lumber experts in settling disputes. 

Dirty triples will, of course, largely detract from the 
brake’s principal use, that of stopping trains. Neglect of 
this matter may entail other expenses on a railroad, as the 
following instances will show: Recently aC., B. & Q. coal car 
fitted with air brakes came into a station with every wheel 
slid flat about 4144 inches. On taking down the triple it was 
found that when the piston was driven down so as to givea 
full opening, it was so rusted and clogged up with dirt that 
it stuck and the brakes could not be released by the engi- 
neer. The train being long, 48 cars, the stuck brakes were 
not discovered till the train came into the station. The 
same fault is liable to occur with any of the present modern 
triples that are neglected. This is to say, a connection will 
be made in releasing brakes between the train-pipe and the 
cylinder when there should only be one between the 
train-pipe and reservoir. Last month atone of our divis- 
ion terminals our attention was called to a some- 
what similar case, where three air-brake cars were 
cut out of a train on account of slid flat wheels. 
The pistons were so gummed up that after application 
they would not work back. All the cars had screens in the 
train-pipe drain cup and at the entrance to the triple. 
Another feature which requires a good deal of attention is 

the rubber seat of the emergency valve in the quick action 
triple. Here are some 40 seats that have been removed from 
triples lately overhauled at our shops. A leak past the 
emergency valve lets the train-pipe air into the cylinder and 
to the atmosphere through the leakage groove and pressure- 
retaining valve. The fault is usually discovered by air 
blowing through the pressure retaining valve. Most of the 
seats are soft and pulpy. This is especially noticeable when 
they are first removed, and is caused by the oil from the 
cylinders getting tothem. Just how long these emergency 
valve seats will remain in working order we cannot say. In 
order to better determine this, we have placed a number of 
new valve seats in some of oursuburban cars, and expect to 
take out a certain portion of themevery two months until 
we arrive at their failing point. We have 11 seats which we 
have an approximate record from, as follows: 

Length of time in service. 
Suburban coach, | ———————————————__|_ Condition. 

Months. Days. 

Boon 14 Very good. 
26. 4 15 Very good. 

5 15 Getting bad. 
6 10 Very good. 
7 ary Fair. 
8 4 Fair. 
9 53 Fair. 
10 4 Good. 
10 15 Fair. 
10 25 Getting bad. 
iL 23 Getting bad. 

Each one of the seats was put in new when the cars were 
in the shop undergoing repairs and had the triple valves 
overhauled. 
There are other brake failures to guard against, such as 

cylinder packing blowing, pipes and hose bursting and leak- 
ing, branch pipe breaking at triple, besides failure of the 
regular rod and lever connections, the details of which we 
will not now go into, 
The result of these investigations caused a good deal of 

concern, and the question has arisen that in case we had 
appropriations for brake fixtures, how could it be most 
profitably expended, viz.: in purchasing new brakes, or in 
rendering effective those which have already been pur- 
chased? Some of our master mechanics and road foremen 
estimated that as high as 20 per cent. of the air brake equip- 
ment passing over our line was either inoperative or not 
being used. 
Special attention was then directed to the matter by the 

superiatendents, and all defective brakes were reported. 
Records were taken by careful men showing for the week 
ending Dee. 16, in Lllinois, in six trains out of a total of 171 
air-brake cars, 32, or 184g per cent., were cut out. A record 
taken in Iowa is, perhaps, more accurate. It shows, in seven 
trains examined, 12 cars cut out from a total of 88, or about 
1344 per cent. 
The Atchison road reports that some years ago they had 

much the same experience, and that it was not unusual ina 
train of thirty air-brake cars to have ten (or about 33 per 
cent.) cut out, but that, since the establishment of air test- 
ing and repair plants at terminals throughout its system, 
the difficulty has been almost entirely removed. The most 
efficient way they have found in handling defective triples 
is to carry at air inspection pee a mUpPy tof triples in 
good order. These are quickly exchanged for those out of 
order and the car allowed to proceed on its way. 
The Southern Pacific, Union Pacific and Northern Pacific 

railroads report a much less per cent. as defective, and their 
rules provide that when a brake ona freight car is cut out 
and allowed to run in service it should have acard stating 
what the defect is. 
From what has been written, it will be seen that when 

railroads decide to introduce air-brakes under their freight 
equipment the extra expenditure of money must not be 
allowed to rest there, Much has still to be done in provid- 
ing proper facilities and issuing systematic instructions for 
maintaining them. Further, that with a limited number of 
brakes on any given equipment an expenditure in the line 
of making provision for their maintenance may be more ef- 
fective in actual number of brakes used than the purchase 
of additional brakes. 

It is confessed that in these days of ferced curtailment in 
expenses the amount of additional work that modern re- 
quirements and State enactments impose upon railroads, 
has been viewed with considerable dismay. The accepted 
theory is that devices popularly coming under the head of 
“safety appliances” diminish the cost of operating. The 
hard fact remains that it costs more to live in a finely equip- 
ped mansion than in one that is less pretentious, soit is in 
cost of maintaining rolling stock. Those who guide the 
financial affairs of railroads well know that it costs more to 
maintain a modern sleeping car than a chair car, more to 
maintain a chair car than a plain day coach, and more to 
maintain a freight car fitted with modern safety appliances 
than one without them. If those who bring about such re- 
quirements aiso made the returns for their service commen- 
surate with their additional cost, there would be less © 
anxiety for the final results. 

The Madison Car Works Company’s plant at Madison, 

Ill, is soon to be reopened after an idleness of over eight 

months, thus giving employment to over 400 men, 
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Harvey Steel Box Car. 

In our issue for December, 1893, we illustrated and 
described the steel gondola car made by the Harvey 
Steel Car and Repair Works, of Harvey, IlL.; 

and also tthe truck used under the different 

forms of steel cars made at these works. In 

this issue we give space to cuts illustrating the steel 

box car mentioned in that issue, and a description 

of which was then given. As before stated this 

steel car is about 10 per cent. lighter in weight 
than a wooden, car of the same capacity, while it is 

claimed to be more durable and cheaper to maintain. 

The side and intermediate sills are 6-inch steel I-beams, 

13 pounds to the foot; end sills are 6-inch I-beams, 15 

pounds; center sills of 12-inch I-beams, 28 pounds; 

needle beams of 5-inch I-beams, 10 pounds; bolsters, 

top plate 10 by ¥%-inch steel, bottom plates 10 by 

%-inch Glendon steel; side and end plates, door and 

corner posts, 34-inch steel tees; carlins, posts and 

braces, 3-inch steel tees, 6 pounds to the foot. ATl rods, 

End View. 

bolts and bars are of Glendon steel. All sections and 
shapes are standards, and obtainable for repairs. No 
intricate or unused forms are used in the combination 
of parts. There is not a piece but what can be shaped 
over a blacksmith’s anvil in an emergency of repairs. 
Bolts are used in putting together parts usually necessi- 
tating repairs. The parts are claimed to be fewer in 
this car than in the standard cars of the leading rail- 
roads, and any part can be removed for repairs as 
readily as with wood. All molded parts are malleable 
casting or pressed steel, except journal boxes and bear- 
ings. Center bearings, draft stops and corner plates 
are Schoen pressed steel. 
The center sills being 12-inch I-beams, give a vertical 

strength more than double that_of 
the usual wood construction. The 

bracing is sufficiently strong and rigid to prevent any 
deflection of the sides. To hold the posts and braces in 
their places on the sills and plates, malleable iron 
pockets are used. 
Matched siding is used, as on wooden cars. ‘To 

fasten same, pieces of yellow pine are used on the sills 
and plates, and belt rails are employed. This is a 
strong point in repairs; in case a sill is bent, buckled 
or broken, and necessitates removal, it is mot necessary 
to remove or cut the siding, but simply to remove the 
nuts that hold the nailing pieces in place, and 
spring the siding to clear the sill. This is ap- 
plicable to all parts when nailing pieces are 
bolted to the steel, to nail siding, roofing or lining to. 
The roof boards are laid longitudinally and nailed to 
yellow pine nailing pieces bolted to rafters and end 

The Car Heater and the Travelng Public. 

A steam heated car does not usually awaken poetic 

fancies, but the following lines were composed by Haines D. 

Cunningham, a well-known newspaper correspondent, who 

is now an official of the Legislature of the State of New 

York. The car which was the inspiration of their composi- 

tion was equipped by the Consolidated Car Heating Com- 

pany, and the Sewallis the steam coupler referred to therein. 

The following is but a part of the poem: 

Give me of your steam, O Engine, 
Of your blue and sissing vapor, 
Singing hot within your boiler, 
In your big, black, bulbous boiler. 
1 would build an iron pipe-way 
To the cars that trail behind you 
To the cars that rock like cradles 

Pressed steel 
draft plate 

plates. Sheet steel roofing is used. If preferable, cor- 
rugated or smooth sheet steel can be used for siding. 
The inside is covered with pine sheathing to the roof, 
making a perfect protection from moisture or sweating, 
liable in metal construction. The car is equipped with 
improved roller side bearings. 

The Lunkenheimer Company, of Cincinnati, O., has issued 

a pamphlet showing photographic views of a six-inch screw 

gate valve and the ‘‘ Lunken” renewable seat gate valve, 

which is one of the latest specialties of this company, and 

which was fully illustrated and described on page 153 of the 

September (1893) issue of the NaTIoNaL CAR AND Locomo- 
TIVE BUILDER. On account of the practical construction of 

the “‘ Lunken” gates, comparison shows that they are sim- 

pler, stronger, more compact, and in proportion much 

heavier than the most expensive, and lower in price than 

the cheaper gate valves on the market. 

The American continuous drawbar has been specified for 

the following new rolling stock: 1,000 cars for Louisville, 

New Albany & Chicago; 500 for the Lake Erie & Western; 

800 for the Baltimore & Ohio Southwestern; 1,200 for the 

Baltimore & Ohio, and 1,000 for the Choctaw Coal & Rail- 

way Co. ' 

endsills being 6 inches deep, and /\ 
the center sills 12 inches, one-half 
of the center sills are cut away at 
the ends, and project below the 
end sill and deadwood to the face 
of the latter. The inside lower 
flange is cut away enough to re- 
ceive the pressed steel] draft stops, UL 

forming a shoulder, back and front, 
for the latter. 
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end sill, in case the drawbar is 
broken.or other causes, a steel plate 
is riveted to the lower inside flange : 

+ 

ee? 

SS 

of the end sill. A lip is turned up 
behind the end sill and down in . 

Se 
Se ih. =| ee — 

front of center sill. This combi- 
nation makes a very strong draft 
arrangement, and it is arranged so 
that double sprmgs in tandem can || 
be used when desired. ‘ 

In order to add depth between 
the floor and roof without increas- 
ing the height, no nailing pieces 
are bolted to the top of sills to nail 
flooring to. The floor is laid on the 
sills and bolted with flathead bolts, 
12 inches apart. For convenience 
when removing a sill for repairs, 
this is better than nailing in the 
old way. 

Three cross-tie rods to bind the 
sills together are used at intermedi- 
ate points between bolsters and 
needle beams. Gaspipe is used for 
spreaders between the sills. The 
needle beams are shaped to fit the 
difference in depth of the center 

The upper frame is 
composed of tees. The side and end 
plates are tees inverted. There are 

| 
| 
| 

To prevent the driving in of the 
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12 carlins of 3-ihch tees bent to 
shape of roof. The end of carlins 
rests on inside flange of side plates 
fastened with two 4 inch bolts; the 
end plates are fastened to the side 
plates in the same way. 

There are two longitudinal truss 
rods, 14-inch steel, with 14-inch 
ends, connected with turnbuck- 
les at the center. Two rods ee 
are considered sufficient. They 
are placed inside of the _ inter- 
mediate sills, The side frame 
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PLAN AND SIDE ELEVATION, 

As they roll along the railways. 
I would warm the traveling public, 
When it journeys in the winter, 
Keep its feet warm and its legs warm, 
Fit the cars with safest heating 
As they roll along the railways.” 
And the engine, full of ardor, 

Ever sissing, ever singing, 
Made reply to the Car-Heater: 
‘Take my steam, O deft Car-Heater, 
Take my blue steam, superheated, 
To the cars that trail behind me,” 
Then the deft Car-Heater builded 

Iron pipe-ways from the engine, 
Close along the sides he laid them, 
Underneath the seats and cushions, 
Where the traveling public’s feet are, 
Where its legs are intertwined, 
From one car unto the other 
Joined he them with rubber tubing, 
Pliant to the swing and swerving, , 
Of the coaches round the short curves, 
And a clasp for quickly coupling * 
Wrought he on the tubes of rubber. 

So the engine’s steam goes sissing, 
Hot and blue among the pipeways, 
Through the tubes that join the coaches, 
Underneath the seats and couches, 
Keeping warm the traveling public 
When it journeys in the winter. 
All the stoves were banished straightway, 
All the danger from their embers, 
All the roasting in the end seats, 
All the freezing in the-middle, 
And cremation in the smash-ups. 

Improved Cement Mixing Machine. 

The accompanying illustration shows a handy apparatus 

for mixing cement. It consists of a substantial bowl of cast 

brass, fitted with cross arms, easily removable, which fur- 

nish a bearing fora center crank shaft. The hand crank 

when rotated transmits its motion to a short crank in the 

bowl. This crank carries a paddle which circles in the ma- 

terial in the bowl; at the same time, a pinion on top of the 

paddle shaft engages with a fixed annular gear, which 

cause the paddle to rotate on its axis; the combined move- 

Cement Mixing Machine. 

ments thus given to the paddle mixer produce a thorough 

distribution to all parts of the contents. This mixer is con- 

structed entirely of brass, except the hand crank outside, 

which is japanned. When ready to empty the bowl, all the 

working parts can be removed in a moment by drawing out 
a couple of pins. 

In all testing laboratories an appliance of this kind is 

needed for mixing batches of cement in a regular and uni- 

form manner, where work of this kind is to be done. 

The dimensions of the machine are as follows: Diameter 

of bow], 10 inches; depth of bowl, 5 inches; extreme height, 

1144 inches; length of handle, 6inch crank. It is manufac- 

tured by Riehlé Bros. Testing Machine Co., Philadelphia, 

Pa. 

Change of Corporate Name. 

At the last annual meeting of tho stockholders of The 

Glidden & Joy Varnish Company, it was decided to change 

its corporate name to that of The Glidden Varnish Company, 

This has been done and acopy of this amendment to its 

charter has been duly filed with the Secretary of State of 

the State of Ohio. There has been no change whatever 
otherwise in the company’s affairs. 

At the directors’ meeting of same date the foilowing oftl- 

cers were duly elected, viz.: F. H. Glidden, President ; F. 

A. Glidden, Vice-President; F. K. Glidden, Secretary and 

Treasurer ; Jos. F'. Glidden, Superintendent, 

Messrs. Jenkins Brothers, of 71 John street, New York 

City, manufacturers of the well-known Jenkins valves 

and “Standard” packing, have issued a price list and catal- 

ogue of the articles they make. The pamphlet describes and 

illustrates the large variety of valves of every description 

made by this firm. Varieties of packing, gaskets, washers, 

steam traps and many other useful accessories to steam 

engines are also included in the output of Jenkins Brothers. 

Improvements have recently been made in several classes 

of these articles, that are calculated to enhance their excel- 

lence. 
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Leach’s Improved Track-Sanding Apparatus for 

Locomotives. 

The original form of this apparatus had no provision for 

sanding the track profusely in case of collision or other 

emergency, and was generally condemned on that account. 

In the improved apparatus the usual sand-lever is retained 

and may be used whenever desirable. By reference to the 

accompanying sketch, which shows one form (Style B1) of 

the device, it will be seen that the trap is bolted to the out- 

side of the sandbox, where it may be readily got at for in- 

spection and repairs, The trap receives its supply of sand 

through the independent passage B directly from the sand- 

box. By meansof theair blast through the nozzle A the 

sand is blown out of the trap through the passage D, 

which connects with the sand pipe at Y. It will be seen 

that the direct sand valve V may be operated by the sand 

lever in the usual manner. 

Another and by far the most common form of trap is 

bolted to the sand box lug in the same manner that the 

sand pipe flange is usually attached. The lug is extended 

to provide two openings from the sand box to the trap, one 

for direct sanding by means of the lever, and the other for 

the blast feed. Either form of trap is applicable to old as 

well as new sand boxes, 

The compressed air for operating the device is taken from 

the main reservoir connections and is controlled by a feed 

valve properly constructed for light feeding, and placed in 

the cab convenient to the engineer. For ordinary feeding a 

very small amount of air causes the sand to ‘‘flow” upwardly 

through the passage D,and over the bridge of the trap. 

A plug P' is provided so that the flow of sand from the box 

may be stopped by a bit of waste placed in the passage B. 

The plug p* may then be taken out and the trap throughly 

cleaned of stones or other foreign substances, The cap C' 

receives the wear of the sand blast and may be cheaply re- 
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placed when worn out. By removing this cap. access is had 

to the blast nozzle A which may be taken out with a small 

socket wrench, provided for the purpose. 
The simplicity of construction and operation and conven- 

ience for inspection and repairs have been the cause of the re- 

markable success of this device, about 1,600 locomotives being 

now equipped withit. Its utility is demonstrated by the 

fact that its use saves more than one-half the amount of 

sand used by the ordinary sanding arrangement. The waste 

of sand in itself is of little consequence. Pulling trains over 

an unnecessary quantity of sand on the rails is what wastes 

fuel-money, power, tires and rails. The patent on this im- 

provement is numbered 512,833, and dated Jan. 16, 1894, and 

is owned exclusively by Mr. Henry L. Leach, recently Divi- 

sion Master Mechanic of the Fitchburg Railroad at Fitch- 

burg, Mass., and whose present address is Room 45, Mason 

Building, 70 Kilby street, Boston, Mass, 

A Good Heating System. 

The Buffalo Forge Company, of Buffalo, N. Y., is meeting 

with much success in the introduction of its ‘‘Fan” system 

of heating and ventilating buildings. In our last issue we 

published some details of large railroad offices and shops 

that had recently been equipped with this system. Informa- 

tion has since reached us of the performance of this system 

in public schools under very trying conditions. The schools 

of Salt Lake City are using six different systems of heating, 
Recently the school authorities made a test of the efficiency 

of the systems without the knowledge of the respective rep- 

resentatives of the manufacturers. The Lincoln School, equip- 

ped with the Buffalo Forge Company’s “Fan” system, carried 

off the laurels. The temperature in the nine rooms during 

the entire day varied only two degrees, one from the other, 

and to accomplish this result only 700 lbs. of slack coal were 
used, at acost of less than $1. The outside temperature 

was close to zero, and some of the other systems failed to 

keep all the rooms of the schools in which they were used 
sufficiently warm. None of the other systems burned slack 

coal, and the value of the fuel each of them burned was from 

three to four times in excess of what the ‘‘Fan” system con- 
sumed, 

Later,;a school at Lehi, Utah, was equipped with the 
“Fan” system, and writing under date of Feb. 1, the Board 

of Trustees say that they were guaranteed 70 degrees in zero 

weather, ‘“‘but with the outside temperature 14 degrees be- 

low zero the plant maintained an average temperature in all 

of our six rooms of 78 degrees—the lowest being 76. As to 

the economy of the plant, we use on an average 450 lbs. of 

coal per day, which, at $3 per ton, makes the cost of heating 

and ventilating our school building 11 cents per day per 
room, containing from 55 to 60 pupils each,” 

A New Block Signal. 

The Young & Willever Automatic Mechanical Railroad 

Block Signal Company, of Philadelphia, Pa., has placed 

upon the market a new block signal which is operated by 

moving trains only. ; 

As the engine enters a block the semaphore is set to dan- 

ger. As the last car of the train leaves the block, it sets the 
semaphore to safety, showing that the block just vacated is 

clear, and thus it continues through any number of blocks 
that may be in succession. These blocks may be any reason - 

able length. Every block is complete within itself, and is 
equally adjustable to single or double track. Switches, 

interlocking or otherwise, are operated with the same 

facility as the semaphore. For instance, a train entering a 

block, when the engine sets the semaphore to danger, at the 

same time would close all switches that might be placed 

within the limits of said block. 

It is claimed that disturbances of the elements have no 
deterrent effect upon the operation of the signal. Should 

any of the mechanical] parts break or become disconnected 
the semaphore is set to danger. This signal is both audible 

and visual, an alarm gong being attached to the signal post, 

connected with a lever at a suitable distance from the post, 

which is depressed by the wheels of the engine and every 

car. The depression of this lever causes the gong to give an 

alarm, calling the attention of the engineer to the fact that 

he is approaching a signal. Those who desire a full expla- 

nation of the operation of this signal should communicate 

with the company named at 204 Walnut Place, Philadelphia, 

Clark’s Car Wheel Fender. 

The accompanying cuts illustrate Clark’s car wheel fend- 

er and its application to the truck of a passenger car, These 

fenders are also designed for use on switch engines and 

locomotives, and their purpose is to prevent the body or limbs 

of any one who may fall on the track from being run over 

Distribution of Rotary Snow Plows. 

_ Arepresentative of the Leslie Brothers _Manufacturing 

Company, of Paterson, N. J., states that they expect to 
build three Rotary snow plows for the Russian government 

and one for Japan soon. There are now 70 of the Rotary 

plows in use, of which the Northern Pacific has six, the 

Great Northern six, the Union Pacific six, the Canadian Pa- 

cific eight, the Southern Pacific four and the Chicago & 

Northwestern five. The Chicago, Rock Island & Pacific has 

three, the Denver & Rio Grande three, Atchison, Topeka & 

Santa Fe one, Philadelphia & Reading one, Burlington, 

Cedar Rapids & Northern one, Fremont, Elkhorn & Mis-— 

souri Valley one, Rio Grande Southern two, Spokane Falls 

& Northern one, Everett & Monte Cristo one, New York 

Central & Hudson River one, Minneapolis & St. Louis one, 

Milwaukee, Lake Shore & Western one, Oregon Railway & 

Navigation Co. two, Colorado Midland one, Chicago, Mil- 

waukee & St. Paul two, Chicago, St. Paul, Minneapolis & 

Omaha cne,Minneapolis & Pacific one, Chicago, Santa, Fe & 

California one, St. Paul, Minneapolis & Manitoba two, Du- 

luth, South Shore & Atlantic one, and the Rome, Water- 

town & Ogdensburg one. 

Riehle Bros, Testing Machine Co., Philadelphia, have 

closed a contract with the patentees for the exclusive manu- 

facture of the Riehle-Anderson patent track jack. This 

jack has been indorsed by some of the leading practical — 

railroad men in the country, and will, no doubt, meet with 
a large sale. 

Onur Divectory. 

Brooklyn Elevated.—Franklin Fisher, Superintendent, 
and E, M. Hedley, Master Mechanic, have resigned, Isaac 
D. Barton is appointed Superintendent. 
Evansville & Terre Haute.—A. L. Sanger is appointed — 

Purchasing Agent; J. R. Sample is appointed Genera Super- 
intendent, 

Chesapeake & Ohio Southwestern.—Vice-President John 
Echols has resumed the title of General Manager. 

CLARK’S CAR WHEEL FENDER. 

by the wheels. This device is constructed of one piece of 

spring steel, so designed as to be placed close above the rail 

and directly in front of the wheel. The bottom is formed 

into a loop placed obliquely tothe rail, thus effectually pre- 

venting any body or limb passing under the wheel, the 

tendency ,being Jto remove it to the outside of the track. 

The coil is designed to provide, with certainty, for an ample 

lateral yield in case of the fender striking a fixed obstruc- 

tion, thus permitting the safe running of the car. In rail- 

way rolling stock these devices can be applied without any 

change in the mechanism of the ears, ete., being attached 

by bolts now in use. As illustrating the praetical use of the 

device it may be said that instances are on revord of the 

saving of lives of switchmen who had fallen on the track in 

the face of an approaching switch engine equipped with 

these fenders. In each instance the men were thrown clear 

of the track without serious injury. These fenders are 

manufactured by Mr. F. H. Clark at Springfield, O. Mr. 

Clark has offices at No, 1267 Broadway, New York, and in 

room 709 Rialto Building, Chicago. 

A Large Order for Machine Tools. 

The Pond Machine Tool Company, of Plainfield, N. J., for 

whom Manning, Maxwell & Moore, 111 Liberty street, New 

York, are the sole sales agents, have just been awarded the 
contract by the Ordnance Departmert of the United States 

Army for the manufacture of gun lathes and other machine 

tools required in the construction of steel breech- 

loading rifle cannon of 12 inch to 16 inch caliber. 
The order consists of three lathes for boring and turn- 

ing guns, one lathe for turning and finishing these 

guns, one machine for threading and slotting the guns and 

the rifling machine, This company has previously furnished 

to the Ordnance Department 23 large gun lathes and two 
rifling machines for the manufacture of breech-loading rifled 
cannons of 8 inch to 12 inch caliber. In the previous 

large contract awarded the Pond Machine Tool Company, 

the time for completing the work was four years, and the 

firm finished it nearly two years ahead of the time allowed, 

and no doubt the satisfaction given in the execution of the 

previous contracts, both in regard to the quality of the work 

and the time of delivery, favored them in the decision of the 

award of the present contract. The lathes are to be built 

from designs by the Ordnance Department, and all the de- 

tailed drawings and patterns will have to be made by the 

Pond Machine Tool Company, The lathes are to be erected 

at the army gun factory at Watervliet Arsenal, West Troy, 

N, ¥, The firm has 18 months’ time in which to complete 
the contract. The amount of the order is over $200,000, 

Boston & Albany.—Thos. B. Purvis, Jr., Master Mechanic 
at East Albany, has been transferred to Boston. 

Chattanooga, Rome & Columbus.—Wm. Love is appointed 
Trainmaster and Master Mechanic with office at Rome, Ga. 

+ ed Railroad.—Chas. M. Hays is elected Vice-Presi- 
ent. 

Boston & Maine.—T, A. Mackinnon is appointed General 
Manager, Geo. F, Evans is made Assistant General Man- 
ager, D. W. Sanborn, General Superintendent, becomes Su- 
perintendent of the Southern Division, and John W. San- 
born, Acting General Manager, resumes his former position 
as Superintendent of the Northern Division. 

White & Black River Valley.—M, J, Redding is appointed 
Master Mechanic, with office at Brinkley, Ark., in place of - 
T. Eldridge, resigned. : 

Butte, Anaconda & Pacific.—George Henderson is ap- 
pointed Master Mechanic, with office at Anaconda, Mont, 
W. D. Stansifer is appointed Purchasing Agent. office same 
place. 

Union Pacific, Denver & Gulf.—T. F. Dunaway is ap- 
pointed General Manager with office at Denver, Col. John 
McCormic and M, F, Egan are appointed Superintendents, 
respectively, at Denver and Trinidad, Col. J. K. Painter is 
appointed Superintendent at Sterling, Col. 

New York, Lake Brie & Western.—Samuel Higgins, As- 
sistant Superintendent of Motive Power, has resigned and is 
succeeded by W. Lavery. J. Bond, Division Master Mechanic 
at Hornellsville, succeeds Mr. Lavery as Master Mechanic 
at Susquehanna, and C. P. Weiss, of Rochester, succeeds 
Mr. Bond at Hornellsville. R. W. Hibbits succeeds Mr, 
Weiss. 

Lehigh Valley.—Samuel Higgins is appointed Superin- 
tendent of Motive Power with office at W ikea Benes Pa: F 
Great Northern.—A. J. McCabe, at | 

Leavenworth, Wash,, has resigned. 
Cleveland, St. Louis & Kansas City.—C. N. Pratt, Su- 

perintendent, has resigned. 

Missouri Pacific—M. F. Bowles is appointed Superintend- 
ent at Osawatomie, Kan., vice T. F. Dunaway, resigned. 

Superintendent 

Georgia Railroad.—Wm. S. Brand is appointed Acting : 
Superintendent, vice S. A. Hemphill, resigned. 

Baltimore & Ohio,—Thos. Fitzgerald is appointed Super- 
intendent of Philadelphia Division with office at Baltimore. 
J.Van Smith is appointed Superintendent of Trans—-Ohio 
divisions. John F, Spurrier is appointed Superintendent of 
the Baltimore Division. 

Employment. 

WANTED.—Position as Foreman Car,Painter. Experienced 
and capable; Familiar with both day and piece work sys- 
tems; Good designer of ornamenting and lettering. Excel-. 
lent references. Address WELTON, care of NATIONAL CAR 
AND LOCOMOTIVE BUILDER. 

Wanted, situation as Foreman Boilermaker, or as inspec- 
tor of boilers, by a man of large experience in either posi- 
tion, Best of references, Address KENNEDY, care of 
NATIONAL CAR AND LocoMoTIVE BWILDER, 
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A new metal, named powellite, has been discovered in 

Idaho. 

The Cleveland, Lorain & Wheeling isin the market for 

1,000 cars. 

The Delaware, Lackawanna & Western is in the market 

for 10 passenger cars. 

The Philadelphia & Reading is running all its shops on 
full time, 10 hours per day. 

The Southern Pacific car sea at sacramento are build- 

ing 150 refrigerator fruit cars. 

The Metropolitan Elevated R. R., of Chicago, has ordered 

100 passenger cars of the Pullman company. 

Specifications for a large number of new freight cars 

have been prepared by the Delaware & Hudson, 

The Mobile & Ohio has ordered 100 refrigerator cars of 

the Mt. Vernon Car Company, of Mt. Vernon, Ill. 

The Lewis Foundry & Machine Co., of Pittsburgh, Pa., 

with a capital of $200,000, has been incorporated. 

The Delaware & Hudson road is making plans for the 

establishment of a complete block system on its lines, 

The Pittsburgh Locomotive & Car Works are erecting a 

new carpenter and repair shop to replace an old structure, 

Twenty-five passenger cars are being built for the South 

Jersey R. R. by Harlan & Hollingsworth, of Wilmington, 

Del. 

The Chicago, Milwaukee & St. Paul has equipped all of 
its line between Chicago and Council Bluffs with block 
signals. 

Work has been begun on the construction of the Chicago 
& Southeastern Railroad, which is to run from Anderson 

to Muncie, Ind. 

The Armour Refrigerator Company has placed an order 
for 50 refrigerator cars with the Wells & French Car Com- 

pany, of Chicago. 

All the departments of the Brown & Sharpe Manufactur- 
ing Co. are in full operation now, SAY ARe, 825 men ten 

hours a day and six days a week. 

The Haskell & Barker Car Works, of Michigan City, 
Ind., have secured orders for 1,500 cars, and have resumed 

operations after six months’ idleness. 

The Engineers’ Society of Western Pennsylvania has 
moved its headquarters from Pittsburgh, Pa., to the Car- 

negie Library Building, Allegheny, Pa. 

The Manbattan Press Clipping Bureau of New York City 

gathered 4,200 editorial references to the late George W. 

Childs, and only three of them were unkind. 

Fifty refrigerator cars have been ordered of the Missouri 

Car & Foundry Company, for delivery in May by the 

Swartzschild & Sulsberger Packing Company, 

The date of the meeting of the biennial convention of 
the Brotherhood of Locomotive Engineers at St. Paul, 
Minn., has been changed from May 16 to May 9. 

The Newport News & Mississippi Valley road was placed 

in the hands of a receiver, March 20. Mr. Edmund 

Zacher, of New Haven, Conn., was appointed Receiver. 

The gross earnings of 123 railroads for the month of 

February were $32,454,502, a decrease of $4,654,208, or 12.54 

per cent., as compared with the corresponding month in 

1893. 

The New York Central will make extensive improve- 

ments at Syracuse early in the spring. A new station is to 

be erected, and the streets that cross the tracks are to be 

depressed, 

The Mexico, Cuernavaca & Pacific is having four passen- 

ger cars built by the Jackson & Sharp Company, and is in 

the market for two ten-wheel freight locomotives and 50 
freight cars. 

It is expected that the new shops of the Great Northern 

at Hilyard, néar Spokane, Wash., will be in operation April 

1st, although not running in all departments before the 
end of May. 

The cargo of a ship that recently sailed from Wilming- 
ton, Del., for Rio de Janeiro consisted of five locomotives, 

25 passenger cars, 180,000 feet of lumber, 6,000 cans and 

50 kegs of oil. 

The Jackson & Sharp Company. of Wilmington, Del., 

has received a contract for 40 cars for the Dairy Company 

of Pennsylvania, to be used in the milk trade on the Le- 

high Valley Railroad. 

The New York, Susquehanna & Western has ordered one 
passenger and two consolidation freight engines of the 

Rogers Locomotive Works. They are to burn culm, and 

are to be delivered in June. 

Large shops have been built at Lenoir, Tenn., by John 

H. Bass, of Fort Wayne, Ind., for the manufacture of Bass 

cast iron wheels. The shops will employ about 300 men 

when running to full capacity. 

Plans have been made for building a new roundhouse at 

Laramie, Wyo., onthe Union Pacific, Its cost is estimated 

at about $65,000. The machine shops at this point are to 

receive improvements on a large scale. 

The entrance to the West Point tunnel of the West Shore 

road was blocked by a landslide March 21. Over five tons 

of rock and clay rolled down from the embankment. All 

trains due had passed and no one was injured. 

Severe weather prevailed throughout the Northwest be- 

tween March 12 and 22. The first through train in 10 days 

arrived at Portland, Ore., March 22. It took the postoffice 

employés 48 hours to distribute the delayed mail. 

About 50 different kinds of woods are used in the United 

States in building cars. A dozen varieties, such as ebony 

and rosewood, are carried in samples by the large lumber 

dealers, but are seldom called for in car construction, 

Another species of rainmakers has appeared on the 

horizon. A Frenchman claiming that water is held in the 

clouds by electricity, proposes to discharge it and cause 

rain fall. Some of his experiments are said to have been 

successful, 

A line of railway, 150 miles in length, now being built 

between Caracas and Valencia, in Venezuela, will be one 

of the most difficult and costly enterprises of its kind 

in existence. The route involves the construction of 60 

tunnels and 52 bridges. 

The Johnson Steel Works, of Johnstown, Pa., which 

have been idle since Jan. 1 for repairs, resumed opera- 

tions March 12, employing 2,000 men. It is announced 

that these works will be removed to Cleveland, O., where 

a $3,000,000 plant will be erected. 

The New York Central & Hudson River R. R. has re- 

cently received from the Schnectady Locomotive Works an 

engine similar to the ‘‘Chief of Racers,” No. 999. The 

New engine is No, 888, and the building of another engine 

of the same class is contemplated. 

The Union Depot at Denver, Col., was totally destroyed 

by fire shortly after midnight March 18. It was consumed 

in less than an hour. It was the most handsome and 

costly depot structure west of Chicago. It was built of 
stone about 12 years ago, and was about 800 feet long. 

The Wells & French Car Company, of Chicago, is build- 

ing 100 cars for the California Fruit Transportation Com- 
pany. The cars will have the contracted chilled wheels made 

B1 

by the Wells & French Company. They will have wooden 

brake beams, the Sharon steel trucks and the Hutchins 

roof. 

The Braddock Wire Works, of Rankin, Pa., turned out 

254 tons of wire rods in 12 hours on March 10, This beats 

the world’s record by 11 tons, the Joliet Wire Works hay- 

ing previously worn the belt for turning out 243 tons in the 

same length of time. The demand for wire is largely in- 

creasing, 

The Minnette Club, of Chicago, an agsociation of West 

Side business men, has offered to pay $100,000 for the Fer- 

ris wheel, which still stands in the deserted Midway Plais- 

ance, and move it to Garfield Park as a permanent. attrac- 

tion. Mr. Ferris said it would cost $100,000 simply to move 

the wheel. 

The provisional committee for the aid of the hungry in 

New York City has applications of carpenters, machinists 

and painters and other workmen for positions. The com- 

mittee requests that all who can furnish odd jobs or per- 

manent work for any of these to communicate with the 

committee at the Hotel Imperial. 

The worst storm of the winter swept over the North- 

western States March 21 and 22, It was characterized by 

low temperatures, strong winds and a heavy fall of snow 

that played havoc with everything in general, and railroad 

traffic m particular. In Wyoming, Nebraska and the 

Dakotas all trains had to be abandoned. 

~ The Boston & Albany is going to build new car shops 

during the coming summer in West Springfield, Mass., and 

abandon the old shops at Springfield, which have been in 

use nearly 50 years. The new shops will be built of brick, 

314 x 412 feet, and will be one story high, with a second 

story at one end for the upholstering department, 

The bids for the purchase and removal of the World’s 

Fair buildings were opened March 10. The bid generally 

considered most favorable was $15,160 for ten buildings. 

The highest general bid was $15,025 for the Agricultural, 

Transportation, Electricity and Mines and Mining build- 

ings and Machinery hall, Dion Geraldine bid $10,000 for 

the Manufactures building. 

The heaviest shearing machine ever made has just been 

completed at the Park Grove Iron Works, Glasgow. It is 

intended for shearing iron and steel plates up to two inches 

in thickness and six feet six inchesin width. The tool 

weighs 112 tons, and is driven by two engines with cylinders 

20 by 24 inches. It will be used in the new works of the 

Glasgow Iron & Steel Company. 

A measure intended to give the Pennsylvania Railroad 

an entrance into New York City was introduced in the 

New York Assembly March 22, It provides for the con- 

struction of a bridge over the North River at New York. 

The New York terminus of the bridge is to be between 

117th and 118th streets. The measure provides for two 

spans, which are to be 160 feet high. 

The boiler of Lehigh Valley engine No. 468 exploded 

March 8, killing three men. The engine was employed as 

a pusher, and at the time of the explosion was awaiting 
the arrival of a northbound freight train which it was to 

help up the 60 foot grade from Tannery to Summit, on the 

top of the mountain, The engineer happened to be in the 

telegraph office receiving orders, and was uninjured. He 

claims that there was an abundance of water in the boiler. 

It is reported that the General Electric Company, of 

Lynn, Mass., has signed contracts with the Cataract Elec- 

tric Company, of New York, for supplying the latter with 

$100,000 worth of machinery. This is tosupply the electric 

power by which it is proposed to propel the boats on the 

Erie Canal from Buffalo to Albany. The Cataract Com- 

pany will procure its power from Niagara Falls and the 

General Electric Company will furnish the motors and 

wire the canal. The Westinghouse Company, it is under- 

stood, will furnish some of the generators. 

A $1,500,000 contract has been awarded to James 

Stewart & Co., of St. Louis, Mo., for the construction of a 

drawbridge and belt railway at St. Paul, Minn, The bridge 

will be at South St. Paul, six miles from the city. Its 

length will be 2,200 feet, and it will have four 150-foot 

spans, and one draw span of 480 feet. The bridge and belt 

road will be operated by the Burlington, Milwaukee & St. 

Paul and Chicago & Kansas City railroads, It will afford 

a direct entrance to the packing districts of South St. Paul, 

and will effect considerable saving in switch charges. 

The Pennsylvania Railroad Company has purchased 

the Washington Hotel property at the northeast corner of 

Madison and Canal streets, Chicago, and will obtain pos- 

session of the premises on May 1. It is stated on reliable 

authority that the company designs erecting a large and 

handsome general office building on this site, and that 

negotiations are in progress for the Norton mill property 

adjoining on the east, Should this be acquired the com- 

pany will construct a mammoth building extending from 

the river to Canal street, with connecting arches over the 

railroad tracks, 
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The California International Midwinter Exposition. 

BY HOWARD STILLMAN, 

The Midwinter Fair at San Francisco is situated much in 

contrast to the recent World’s Fair at Chicago. The sur- 

roundings are very different and have not the immediate 

water front advantages that made the Chicago Fair so 

famous, However, critics have stated that for picturesque- 

ness and perfection of landscape effects this exhibition in 

Folden Gate Park has never been excelled. Grand views 

may be obtained of the Golden Gate entrance to San Fran- 

cisco bay and the portions of the city from the hills 1 the 
vicinity f ‘the Fair, or from the tops of the buildings on the 

grounds, 

The Fitch wheet, a small edition of the Ferris, also com- 

mandsa good view. An excellent view of the harbor and 

Pacific Ocean, as well as of the peninsula and country ad- 

jacent to the bay, can be obtained from the ‘‘ Bonet” elec- 

tric tower when completed, the same not yet being in op- 

eration. This tower measures 272 feet in height, and on its 

top is placed the powerful search light used at the Colum- 

bian Exposition. 

The main buildings of the exposition are arranged around 

a quadrangle laid out as a park, with trees and flowers, at 

the center of which rises the electric tower before referred 

to. The area of the California exposition covers nearly 

200 acres and includes more than 70 structures, 

The principal buildings and dimensions are as follows: 

Agriculture and horticulture, 400 x 190 ft. Mechanical 

arts, 324 x 160 ft., with annex 250 x 45 ft. Administration, 

40 x 60ft. with dome 135 ft, in height. Fine arts, 132 x 60 ft. 
with annex 132 x 43 ft. and the main or Manufactures and 

Liberal Arts building, 462 & 225 ft. with annex 370 x 60 ft., 

giving the latter a ground area of 130,000 square feet. To 

the number of these buildings have been added special 

county buildings in which to particularize tne products of 

each section of the State; also many of California’s neigh- 

boring States have erected structures of their own, these 

and county buildings maintaining to the exposition much 

the same relation as the State buildings to the Columbian 

Exposition. f 

The German village, Hawaiian, Japanese and Chinese 

buildings, Cairo Street and numerous side attractions are 

much as maintained at Chicago, also the Vienna Prater. 

There are cafesand restaurants ad libitum. Many of the 

exhibits are distinctively Californian, and to delight the 
heart of the old Argonaut is a genuine mining camp in full 

operation after the style of the days of ’49. 

Those in quest of information as to railroad appliances 

will find little to interest them excepting in the display of 

the Southern Pacific Railroad Company, which consists 

of their largest modern compound alongside the little 

old “C, P. Huntington” Engine No, 1. A Pullman day 

coach with one of the original Sacramento Valley passen- 

ger cars, also a modern furniture car built at their works 

with an old box car of former days. No other exhibitions 

of railway appliance of magnitude are contemplated. 

Though not on as grand a scale as the Chicago fair, yet 

there is much to see inthis midwinter exposition, and it 

certainly is very creditable to the enterprise of the Pacific 

Coast. Having no such population todraw from as near 

the center of the continent or farther east, the fair is of 

such size in proportion to the population of the Pacific 

Coast that it is a matter of serious doubt as to how finances 
are going to come out. 

The means have been raised by public subscription to 

sarry out the enterprise, and daily admissions have thus 

far averaged about 13,000. It is expected to close June 

30, and is well worth a visit from anyone coming to the 

coast or vicinity. 

Nothing but Common-Sense. 

I once worked in a little shop in the country, in which 

not a man knew anything about a steam engine. Water- 

wheels turned the shafting around. The nearest steam 

engine was a good 10 miles away. One day the proprietor 

of that steam engine came to the shop and said he was 

badly fixed—engine wouldn’t turn over. Man must go 

right out in the wagon to see what was the matter. Joe 
went out, stayed over Sunday, and came back smiling. 

When Joe explained how he fixed up things, his explana- 

tion was something like this; ‘‘ When,” said Joe, ‘“ that 

piston wanted to get moving on in one direction, the valve 

ought to let steam behind it to move it. I fixed it,” said 

he, ‘‘ that way, and it seemed to go all right.”—American 

Machinist. 

It is announced that William A. Boland has purchased 

from the Industrial Improvement Company, of Boston, 

the stock of the Allentown & Bethlehem Rapid Transit 

Company, of Allentown, Pa. This company controls sey- 

eral electric roads connecting Allentown with 10 or 12 of 

the principal towns in the Lehigh Valley, Pa. The Allen- 

town Electric Light Company, witha capital of $300,000, is 

included in this purchase. It is understood by the purchase 

of these properties that a consolidation will be made with 
the Allentown & Lehigh Valley Traction Company. This 

will establish, practically, a monopoly of all the street 
railways in the Lehigh Valley. 

This is a world of compensations—men who lack long 
heads generally have long faces,—Truth, 

Master Car-Builders’ Association Circulars. 

Wheel and Flange Gauges. ~ 

In order to aid the committee on the above-named subject 

in preparing its ceport for presentation to the convention, 

members are requested to answer the following questions 

as promptly as possible : 

lst. Is the present wheel and flang gauge, as adopted by 

the Master Car-Builders’ Association, satisfactory ? 

2d. If not, what changes would you recommend? 

3d. Has the road department on the road with which you 

are connected made any objections to the present gauge? 

J. N. Barr, THOS. ANDERSON, T, SUTHERLAND, Jos. 

TOWNSEND, THOs, FILDES, Committee. 

Please address your reply to Mr. J. N. Barr, Chairman, 

Superintendent M. P., Chicago, Milwaukee & St. Paul Rail- 

way, Milwaukee, Wis. 

MILWAUKEE, Wis., March 14, 1894. 

Brake Beams. 

The Committee on the above named subject has ad- 

dressed the following circular to members of the Master 

Car-Builders’ Association, and requests answers to the 

following questions as promptly as possible, to enable it 
to make a complete report to the Association in June: 

1, Are you using the Christie brake head with iron brake 

beams on freight cars ? 
2. If so, please state name by which the beam is known in 

the market. 
3. Piease state name of manufacturer. 

4. State distance from center to center of brake heads. 

5. State size of brake hanger eye. 

6. State size of lever pin hole in strut. ; 

7. Have you adopted the Master Car:Builders standard of 

40° angle of brake lever from the vertical ? 

8. If not, what number of degrees from the vertical have 

you adopted? 
9, Do you hang the beam described inside and between 

the wheels, or outside of the wheels ? 
10. How many cars have you equipped with this beam 

hung outside ? 
11. How many cars have you equipped with this beam 

hung inside? 
12. Is your present standard outside hung brake beams or 

inside hung brake beams ? 
13. What is the total number of freight cars in your 

equipment ? 
14. Please fill in the dimensions ‘‘ a,” “6,” “‘c” and “dad” 

on the accompanying diagram, filling one diagram for out- 

side hung beams.and one diagram for inside hung beams.* 
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15. It was developed by the Committee on Brake Beams 

last year that for inside hung beams the height of the center 

of the shoe from the rail varied from 1214” to 161g”, and for 

outside hung beams this height varied from 84” to 16”; 

therefore, please state how much the construction of your 
truck would permit you to change the height as given for 

dimension ‘‘a” on the diagram, in order to enable the Com- 

mittee to ascertain a height which could be generally 

adopted for inside hung beams and for outside hung 

beams. 

16, Please add any other points than those covered by 

questions above which you think it would be well for the 

Committee to consider, it being their object to reeommend 

a standard height for beams measured from the rail to the 

center of shoe, and a standard location for the brake lever 

pin hole and brake hanger eye as measured from the 

center of the shoe horizontally to the center of the 

two holes. 
E. D. Netson, J. H. RANKIN, JOHN BEAN, 

Committee. 
WILLIAMSPORT, Pa., March 10, 1894. 

Pease send replies to E. D. Nelson, Superintendent Mo 

tive Power, Pennsylvania Railroad, Williamsport, Pa. 

Repairing Locomotives. 

BY J. T. HEFFERNAN, 

(Continued from page 38, NATIONAL CAR AND LOCOMOTIVE 

BuiLpER for. March.) 

Engine Trucks. 

In this paper we will treat on engine trucks. At first 

glance it may look as though there is not much about an en- 

gine truck to be explained. Let us have a look and see the 

duties which we put upon this truck. In the first place we 

arrange it to carry a considerable portion of the weight of 

the engine, but much less weight than we put on the driv- 

ers. Now let us take an engine running. ‘The truck is lead- 

ing, and unless it is properly designed and constructed there 

always exists a great chance of accident. Suppose anything 

should get loose on the truck with the train running at high 

speed, there would be great chances of ditching the train, 

Again, if the truck wheels are not set square they will have 

atendeney to climb the rails, and when running jonto a 

* Two similar diagrams accompany thereport, 

joint of the track they make strike the joint in such a way 

as to climb the rail. If the center of the truck does not come 

fair with the center casting of the engine it will have a ten- 

dency to throw the truck to one side of the track and the 
drivers to the other, making trouble both for the truck and 

for the drivers. If the truck is not set central it will have a 

tendency to crowd the wheels to one side of the track, and 
ot course to do this it must throw the boxes hard up against 

the hubs of the wheels, causing them to heat and giving no 

end of trouble. 
Fig. 78 shows the standard swing center truck, one that 

is used on very many eight-wheeled engines, and generally 

goes by the name of a four-wheeled swing center truck. 

This paper shows three styles of trucks which embody all 

the principals of truck building. Of course there are a great 

many forms of trucks whieh differ from the styles of 

truck shown, but a careful study of these will teach the 

right principles of truck construction and repair. Fig. 

79 shows a truck with a wrought iron frame A, which em- 

braces the whole form of the truck and is generally made of 2- 

inch by4-inchiron. To get the length of this frame we must 

first determine what is the distance of our truck wheel-base, 

in case itis not given on a drawing, but is left to us to de- 

termine. Wecan do this by measuring from the centre of 

the cylinder saddle, or from where the eentre casting is 

placed to the front and back of the cylinder, allowing dis- 

tance enough so that the wheels will clear the heads, that 

is, clear the heads in a vertical line. Itisarare case that 

this will be left with the workman, as nowadays there are 

standard lengths for all wheel centres, and for new build- 
ing the dimensions are planned out by the draughtsman, 

and in repair work we have the old centres to go by. 
Now we will suppose that we startin to build atruck. We 

assemble all the parts necessary to it, wheels, boxes, equal- 

izers, springs, spring hangers, etc.; it is well to have the 

maio frame planed up, the pedestals and boxes should also 

be planed. Our first move is now to find two parallel lines, 

BB, CC Find these lines from the centre of one rail of the 

frame laying out over to the other side. Right here we 

may as well speak of the distance these two lines should be 
apart; we will see at a glance in Fig. 79 that the boxes fit in 

tne pedestals, and when in place should have about x play 

between the hub of the wheel and the box. One-sixteenth 

of an inch is about the right amount of play, that is 7,-inch 

on each side. Now to find these lines and the distance they 
should be apart, measure the thickness of the flanges of 

the truck box and then from the edge of the truck box to 

the centre of the pedestal, taking double this amount plus 

the 14 inch added for clearance from the distance of the hubs 

of the wheels. This should give the proper distance between 

the lines BB and CC. , 

Having these center lines for the pedestals, our next move 

will be to find the line DD, through the center of the truck, 

from which to lay out the swing center; we are now to find 

twolines, “Hand /'#. At right angle tothe lines already 

found we will get the line at the forward end of the truck, 
that isthe line HE, Lay out from the end of the truck the 

given distance that this line is to be from the end~ of the 
truck and put a fine center mark on the line BB. Now take 

a straight edge that will reach across the truck frame, 
bringing one edge of it upto the center mark on the line 

BB, and square it across either by laying out with the trams 

or by using a square from the line BB. I rather prefer the 
use of a square than atram for getting this line HE. Of 

course when we have the straight edge across we can prove 

it up from the line CC, as well as from the line BB. Now, 
if we use ordinary care in doing this the chances for making 

any errors are very small indeed. In the center mark at the 

intersection of the lines HH and CC we have the center of 

the forward axle, and our next move is to find the center for 

the rear axle. Set trams to the required distance of the 

truck-wheel base and tram back from the centers already 

found, and make a prick-punch point where the lines meet. 

Now we have our centers for our axles, our next move is to get 

the centers for the center casting. Find the center between 

the axles on the line #B, and also on the line CC, and draw 

the line GG. Should the wrought-iron center frame, JJ, be 
composed of two braces, instead of one saddle, we must lay 

it out right on the frame of the truck. 

Perhaps here we had better explain how to lay out the 

saddle where it is in one forging. The center casting, 
J, Fig. 78, comes from the machine with the center 

bored out, and as a rule, with the holes for the swing 

bolts also bored out the distance apart we generally 

aveh the links which hold the center casting to the 

saddle. .We lay these out and have them drilled the proper 

size, having oil holes also drilled in them. When it is de- 

cided to have the saddle set down over the frames of the 

truck, we measure the distance between the rails of the 

truck and lay this distance out on the saddle, having first 

found the center line through our saddle, so that after the 

saddle is planed acenter line through it would be in line 

with G G when it is fitted to the truck. If there are bosses 

forged on the saddle, lay out in the center of them to re- 

ceive the swing bolts. The distance apart for these bosses 

will be given on a drawing for this class of engine: Having 

these holes drilled we find the center through the saddle 

which should come on the line D D when the casting and 

the saddle are in placeon the truck. Now bring the saddle 

to the frame of the truck, fit it on and lay out the bolt holes 

from the saddle through the truck frame, centering the sad- 

dle so that the center line of it comes on the center line we 

have found for the truck. When we have the saddle in place, 

lay out the two center braces K K. In case they fit over the 

frame of the truck at the ends, lay them out by holding them 

up in place against the saddle and scribing on the under side 

of the brace where it is to-fit on the truck frame. After 

having them planed bring them back, fit them and lay them 

out for drilling before removing the saddle. We can lay out 

the holes for the pedestal braces where they fit on the truck 

frame so that when we send the frame to the drill press we 

can have all the necessary holes drilled in it. When design- 

ing the pedestals for a truck of this kind, they should be 

made interchangeable with any similar truck, then in case 

of an accident, by which pedestals get broken, they can be 
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replaced from stock and no trouble experienced in putting 

them in. 
Supposing that we have our truck frame back from the 

drill press, we are now ready to lay out the pedestals and 

pedestal braces, and we will find it a little more convenient 
in doing this to just turn the frame over bottom side up, and 

transfer our center lines to this face. We now lay the eight 
pedestals in position, setting them a distance apart from 

their center lines equal to the size of the box. It is always 
well to allow the box to be about ¥y-inch free in the pedes- 

tals, and when laying them out there are several ways to 
make this allowance, but there is one way which I prefer: 

Where we first found our center lines for the center of our 

boxes we must always have an oil hole drilled through. Lay 
this hole out very carefully and have it drilled exact to the 
laying out, so that when we turn the frame over the center 

of this hole is the center of our boxes; then when setting the 
pedestals on the frame we can have a template as shown in 
Fig. 88, which is a piece of boiler plate made ;};-inch full of 
the size of the box, and with a plug in the center of it which 

fits into the oil hole of the frame. This at once does away 
with much measuring and also saves trying the boxes up in 

place. After laying out the holes of the pedestals, send them 

to the drill press and have them drilled. While they are 
being drilled, bolt up the saddle and get to work reaming 

the holes, and when the pedestals are finished bolt them in 
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position on the frame with temporary bolts, again using this 
gage tosetthemby. Now, before commencing to ream on 

these holes, lay the pedestal brace in position and also the 

eross braces which help to stiffen the lower end of the ped- 
estal, and mark them off for planing and drilling. After 

reaming the holes, fit in the bolts and fasten the pedestals to 

the frame. 
This is about as far as we can go without turning the 

frame over, so we bring in the two wheels, put the boxes on 

them, after having first tried the brasses on them, and drop 

the truck frame right in place. It would be well to put 

some little blocks on top of the boxes, so as not to let the 

‘truck frame go clear down. Our next move should be put- 

iting the equalizers in place. The distance between the holes 
for the spring-hangers we will suppose to have been given 

‘and the holes already drilled. In case no distance is given 

ffor the holes we can take the length they should be apart 

from the spring, drilling them a little longer than what 

the spring measures, so that when the truck is loaded 

the hangers will stand about plumb. Drop the equal- 
izers onto the boxes now and put up both springs and 

hangers, being sure to always put a thimble in be- 

tween the hangers. Now raise the truck frame up a little 

and take out the blocks, then lower the frame and put up 
the pedestal braces, also the cross braces, and put the cen- 
ter casting in position, connecting up the links and bolts. 

In the drawing a nut is shown on each end of these bolts, 

sometimes there is just a key-way punched in the end of 

these bolts and a key used. The bolt should be made fast 

in the saddle so as not to work, thereby letting all the wear 

come onto the links ; likewise in the center casting the bolts 

should be fast, for the link is the cheapest part, and when 
the holes do become worn they can be bored out and bushed, 

and new links substituted. These links, being made of iron, 
should be case hardened. They get, as a rule, very little 

oil, so the bearings should be amply large. Where, instead 
“of a saddle, single braces are used, they may be fitted up in 

very much the same manner. At the forward end of these 

trucks is shown two shackles to which the safety chains are 
connected. 

Fig. 80 shows a somewhat different form of truck. This 

ig a rigid form of truck, the weight and principal strain 

being taken up by the large center casting K, Fig. 81. Some- 
times a cast iron center is used and the center casting 

fastened to it by links, the same as shown in Fig. 79. It is 

rather an open question which is the best form of truck, the 

rigid center or the swing center, but there is no doubt that 

both trucks have their proper places. Instead of using cast 
iron standards, wrought iron standards LZ are used, In 
fact, in engines which have been built during the past few 

years wrought iron pedestals are used the most, There is 

little if any difference in the manner in laying this truck out 

from the one already explained, so we will not go into the 

details of it, as the principles shown in Fig. 79 also stand 

good for Fig. 81, the principal thing being to have the center 

casting in the center and the wheels in line with each other. 

A truck may tram the same from the center of axles and 

still not track well. One can readily see how this may be, 

for, if the wheels are not set in line with the truck, or along 

the line ZZ they will have a tendency to climb the rail 

instead of running along freely with the rail. Supposing 

the wheels Mand N to be set forward about '4 inch they 
will still tram from their centers the same as the other side, 

but, instead of rolling free on the track, the flange OO will 

run against the rail when going ahead and the flange PP 

will run against the rail when backing. 

Fig, 82 shows whatis called a pony truck. This form of truck 

is used under mogul and consolidated engines. The spring 
gear of this truck is connected by means of an equalizer to 

the springs of the forward driver. To lay this truck out we 
first take the frame, which is a wrought iron forging, and 

find a center line onit, 44. From this center line we lay 

out two center lines, BB and CC, which are our centers for 

laying out the pedestals from. After having these two lines 

we find a line for our center casting, DD, which also answers 

for the center line of the guide yoke. 

room enough to take the wheels out without taking off the 

pilot. In the trucks shown in Figs. 79 and 81 new wheels 

are also occasionally needed. In putting ina new pair of 

wheels in these trucks, remove the two pedestals on the 

side that it is desired to roll the wheels out, jack up the en- 

gine to take the weight oft the truck, and also put a jack in 

the pit and take the weight of the equalizers off the box. 

Then the wheels can be rolled out freely without disturbing 

but very little of the truck. Of course this applies to put- 

ting in just one pair of wheels without running the truck 

from under the engine, but if the bad pair happen to be the 

forward ones and the pilot has to be taken off, it is a little 

handier to run the truck out from under the engine. 

About jacking up an engine: In case the engine has 

driver brakes, disconnect one shoe on each side, for if you 

don’t, and you have to jack the engine very high, you will 

either raise the driving wheels up or else break some part 

of the brake gear. Always put jacks at the back end or 

else put blocks of iron between the driving box and the 

frame to take the strain off the back springs. Only discon- 

nect the pedestal braces from the pedestals of the wheels 

which you wish to remove. 

In the matter of truck boxes, Figs. 84, 85 and 86 show the 

kinds used. Fig. 84 shows a brass fitted into the box and 

held in place by two ribs cast on the brass, fitting into re- 

cesses cored in the box, This form of brass is very often 

This truck is sometimes made with arigid center and some- 

times with aswing center. Of course the laying out for the 

swing center would be done the same as we proceeded with 

Fig. 79. In laying out the rigid center we locate the two 

braces, # EF, so that when the center casting is bolted fast to 

them, the centre of it will be at the intersection of the lines, 

A A and JD D. In laying out the pedestal braces of this 

truck itis a good plan to turn the truck frame over and 

mark them off the same as in the truck already described. 

This being a single pair of wheels if the center casting is laid 

out central between the hubs it would have a tendency of 

itself to roll along fair with the track, but on the back end it 

is connected by a guide yoke to a brace on the frame which 

has a bearing on it for the pin in the yoke to work on. Now 

if we have the line, D D, square with the center of the axle, 

we must lay out this yoke so that the center of its pin-hole 

must be along this line. It is easily seen that moving this 

hole to one side of the center has the same tendency on this 
truck to make the wheels climb the rails as setting the wheels 

out of center in the trucks shown in Figs.79 or 81. To lay 
out this yoke we will suppose the hole for the center pin to 

have been drilled, then find the center of it and clamp the 
two ends onto the truck frame, and move the yoke until the 

pin hole comes in line with a straight edge laid along the 

line, D D, of the frame. Having set the yoke, scribe it 

where it fits on the frame ,and have it planed out so that 

it fits over the frame. Now we must make sure that the 

brace which couples up with this yoke is also central, and 

we can try this brace and prove it up by measuring from the 
frame. This yoke has two braces, / F’, connecting it with 

the pedestal. Now, looking at Fig. 82 we can see that the 

centers bearing on the yoke should be level when the truck 

stands plumb. The equalizer which connects the spring gear 

of the truck with the spring gear of the forward driver has 

its center bearing in a casting which bolts to the underside 

of the cylinder saddle. It has two holes init so that the 
leverage between the truck and driver may be varied. It is 

a very common thing to use coil springs on this style of 

truck, instead of a flat spring asshown. Along with the flat 

spring shown, there isa coil spring also used, which is 

adjusted by means of a nut on the bolt which connects with 

the equalizer. In case the engine is a little low in front it 

can be raised by screwing up on this nut, which compresses 

the coil spring, or by putting in clips between the gib and the 
flat spring. 

Truck wheels very often need renewing. To do this job 
with this form of truck, remove the pilot, jack up the front 

of the engine and take off the pedestal braces, and roll the 
defective wheels out and replace them with another set, 
using the same boxes if possible; in some engines there is 

lined with anti-friction metal, and where it is intended;to 

run the brass in contact with the journal it would be most 

too expensive to bore them out, so instead of boring they 

are generally ground out by means of a lap. This lap is 

made with an iron center through a piece of hard wood, 

which is turned round and is covered with leather, and this 

leather in turn is covered with emery, and is generally made 

about three feet long so as to give plenty of wearing surface. 

Of course boring and fitting down into place is much the 

better way. Fig. 85shows a box with a brass liner fitted 
intoit. This box is slotted out to receive the liner, and 

after the liner is forced into place and the cellar is fitted in, 

the box is bored out. Fig. 86 shows the same style of box, 

with the exception that the journal instead of coming in 
contact with the brass is brought in contact with two strips 

of babbitt metal about 14% inches wide; and it is surprising 

how well a box of this kind will wear, running for a very 
long time before the babbitt wears out. As the brasses 
wear down, in these different styles of boxes, it leaves a 

distance between the cellar and the axle. This distance 

may be filled up, as we explained in another article (on 

driving boxes),* by fitting pieces on the sides ef the cellar or 

by drilling holes and babbitting it up to fit close up to the axle, 

Very often through some accident an axle becomes bent. 

Now it is quite a little job to take’the wheels to the latheand 

try them. Fig, 87 showsa tool which will befound very bandy 
for trying wheels. The drawing shows it up very clearly. A 

is the main bar of the tool. On thi§$ there are four adjustable 

heads, on each of which is shown gauges BBBB, which are 

adjustable up and down and held in place by the set screws 

CCCC. To take in axles of different lengths, make ona end 

of this rig adjustable. Fit the rig to the center of the axle 

to be tried and roll the wheels along the track for a revolu- 

tion or two and watch the gauges. If the axle is bent the 

fact will be declared. This would be a very good tool for car 

repairers to try axles with. After running for some time, 

the boxes will wear in the pedestals. To take up this wear, 

pin pieces onto the box and then plane them off so as to 
again fit in the pedestals. These pieces should not be less 

than 4 inch thick. Ina truck, as shown in either Fig. 79 or 

Fig. 81, should both flanges of the leading pair of wheels 

have a tendency to wear sharp, or the wheel in any way 

wear more than the after pair of wheels, jack up the engine 

and turn the truck around. Truck boxes should be made 
thicker on one flange than on the other; then after they 
have worn to considerable lost motion against the hubs, turn 

the boxes around. Collars on engine-truck axles are very 

much in the way when it is necessary to pack cellars, etc.; 

and for all the good they do might just as well be lefc off. 

*See page 113, NATION AL CAR AND LOCOMOTIVE BUILDER, July,1893, 
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Steel Car and Tender Truck Bolsters, Missouri Pacific 

Railroad. 

A year ago, in our issue for April, 1898, we briefly 

described the basic cast-steel truck bolster designed hy Mr. 

M. B. Schaffer, Master Car Builder of the Missouri Pacific 

Railroad. The bolster has been adopted as standard on 

the Missouri Pacific road, and has been largely used in re- 

newals and new work. Its construction is such that it 

can be used in the ordinary form of trucks with arch bars 

without changing the arch bars or journal boxes. In fact 

it can be used to replace wooden bolsters without making 

any changes in the ordinary form of trucks. 
Since our previous mention of this bolster there have 

been some im provements in its construction and in its ap- 

parent field of usefulness. It was originally designed for 

freighi car trucks, but the Missouri Pacific Railroad has, 

with some modifications in its construction, applied it to 

locomotive tender trucks with very satisfactory results. 

We present herewith engravings showing the general 

arrangement and details of construction of this bolster in 

its various forms, and of the car and tender trucks to which 

it has been applied. As used in both car and tender 

trucks, this bolster dispenses with the necessity of using 

top and bottom bolsters, as in wood and composite con- 
struction. Ordinarily, the top bolster is made straight 

upon its top surface, butin this case, there being no lower 

bolster, the top surface can be made concave to the car 

from four to seven inches deep, thereby giving an oppor- 

tunity for increasing the depth of the transom on the car, 

should builders so desire, in order to secure additional 

strength. This avoids the well known weaknesses of 

wooden bolsters and the objections to their use. As the 

car is kept free from the side bearings, the trucks are left 

free to follow the track most easily ; instead of being com- 
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lower sidebearing, the rolling of a car or tender is almost 

eliminated, causing the cars or tenders to ride steadily. 

“* The great consideration, so far as I can understand, is 

to get a truck that will swing or accommodate itself to the 

curves without that constant straining of the truck frame 

due to the load being on the side bearing. While this may 
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New England Railroad Club. 

The regular monthly meeting of this club was held at 

Wesleyan Hall, 36 Bromfield street, Boston, on the evening 

of March 14. The principal feature of the meeting was the 

reading of a paper by Mr. F. M. Twombly, of the New 
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Bolster of Basic Steel for Tender Truck. 

wrench the car frame it certainly wrenches the truck 

frame a great deal more, and to obviate this the swinging 
side bearing was designed. 

‘* We feel we have the safest, cheapest and as near a 

perfect truck ascan be made in using the arch-bar type. 

Certainly, so far, I have seen nothing that compares with 

it. The cost of the truck will be slightly more than an 

ordinary car truck, at least where we use the movable side 

bearing, $10 will cover this difference, and, while the first 

DETAIL OF 
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Freight Car Truck with Cast Steel Bolster, Missouri Pacific R. R: 

pelled to sometimes run crossways of the track, causing 

sharp flanges, rail wear, a rough riding car with all that 

implies, and sometimes derailments that are attributed to 
other causes. 

That the bolster is amply strong is shown by the fact 

that on those made for tender trucks 150,000 pounds load 
has caused a deflection of only } inch and a permanent 

set of less than ~; inch. This cast-steel bolster has 
promoted the employment of a new feature incar or tender 

trucks, which permits the use of a movable or swinging 

side bearing—a steel casting made in T form with the 

horizontal part of the T turned down and the ends of this 

supported by hangers, hung from the lug on the side of 

the bolster, as shown in the side view of the tender truck. 

This side bearing moves very easily, for the pressure of 

one finger will swing it from side to side when unloaded, 

so it is evident that when loaded it swings freely. 

The Missouri Pacific road has been using a tender truck 

constructed as shown by our engravings for about three 

months, and the results have been most satisfactory. There 

are no indications of sharp flanges appearing on the wheels, 

Mr. L, Bartlett, Master Mechanic of the road at St. Louis, 

says in a letter tous on the performance of this truck : 

‘« There is no grinding of the flanges of this truck when it 

strikes curves, although we purposely allowed the load to 

be carried upon the side bearing on the present one to de- 
termine the effect. So far as we are able to judge at pres- 

ent, it will make no difference whether the load be carried 

upon the side bearing or upon the center plate, The truck 

moves equally free in every case. 

“The construction of the truck is of the simplest indeed. 
There are 12 bolts through the archbars, and in tender 

trucks four additional { bolts are put on the outside of the 

bar to protect the main bolts through the column guide of 

springseat. This makes 20 bolts only in the entire truck. 
Allowing very little or ne play between the upper and 

cost may seem larger to the builder or railroad company, 

the saving in repairs to such a truck will more than com- 
pensate the difference in the first six months of its use. 

The center-plate of the tender truck is made loose, in order 

that we may line up between the plate and bolster, to suit 

York, New Haven & Hartford Railroad, on some incidents 

of life in Mexico, describing his experiences in that country 

for a couple of years while in the employ of the Mexican 
Central Railway. Mr. Twombly describes some very inter 

esting experiences, and in well chosen language vividly 

portrays the customs, habits and character of the people in 
Mexico that he came in contact with. 

The Memphis Car and Foundry Company. 

Mr. E, A. Nixon, formerly Assistant General Freight 
Agent of the Jacksonville Southeastern Line, has been 

appointed Traffic Manager of the Memphis Car and Foundry 

Co. This company is the successor of the Litchfield Car 

Co., and is erecting a new plant at Memphis, Tenn., with 

a capacity of 20 freight cars per day, and with a wheel 

foundry which will finish 250 carwheels per day. The 

nearness of Memphis to the Southern timber and iron re- 

gions gives it a large natural advantage over Northern cities, 

and with 20 years of successful experience at Litchfield, IIl]., 

the officers of this company are sure to do some car build- 

ing that will give their plant an enviable reputation. 

An expensive wreck was caused on the New York, Lake 

Erie & Western, March 15, by amammoth bowlder which 

rolled a mile down the the mountain side, five miles east 

of Hancock, and lodged in the edge of the roadbed, push- 

ing the double tracks out of shape. A track-walker who 
heard the noise of the rock descending and learned the 

danger flagged a regular freight train approaching from 
the east. While he was flagging the westbound train an 

eastbound extra freight, with 64 cars, came around a 

curve and striking the obstruction was wrecked, and 22 of 

the 64 cars were piled up behind the engine; most of them 

toppled into the river. The engineer, firemen and brake- 
men jumped and escaped injury. The rock, estimated to 

weigh 170 tons, had to be blasted to get it out of the way. 

In order to avoid setting fire to the pampas by sparks 

from its locomotives, the Buenos Ayres Great Southern 

Railroad has been experi- 

menting successfully with 

petroleum as a locomotive 

fuel, the intention being to 

substitute petroleum for coal, 

if practicable. 
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the different heights of tenders, which, of course, are dif- 

ferent to suit the different sizes of driving wheels. In car 

trucks, the center plate is cast upon the bolster and re- 
mains fixed,” 

FRONT VIEW 

OF CENTRAL SECTION 

Tender Truck with Cast Steel Bolster; 
Missouri Pacific R. R. 

S#OTIONAL AND END VIEWS OF 

STEEL BOLSTER. 

The following placard appears over a clock in a railway 
station in Iowa: ‘ This is a clock; it is running; it is Chi- 
cago time; it is right; it is set every day at 10 o’clock, Now 
keep your mouths shut,” 
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New York Railroad Club, 

At the February meeting of this club a resolution was 
adopted approving of the report of the Master Car Builders 

Association Committee fixing standard sizes for catalogues 
and specifications. This report was published and the 

filing case proposed by the committee was illustrated in 

the NATIONAL CAR AND LOCOMOTIVE BUILDER for February. 

Mr. R, A. Parke read a paper on ‘‘The Vertical Influence 
of the Counterbalance.” The paper was inspired by the 

experiments that have been made at Purdure University 

respecting the counterbalance of locomotive driving wheels 
while running at high speeds. Mr. Parke’s paper under- 

takes to givea mathematical solution of the problem of 

properly counterbalancing locomotive drivers, and was 
well received by the meeting and prompted considerable 

discussion of the general subject of counterbalance. Pro- 
fessor Goss, of Purdue University, was presentand briefly 

described the method pursued in his investigations to 

ascertain if locomotive drivers were actually lifted from 

the rail at any point of their revolution while running. 

The test as described by Professor Goss was as follows: 

A length of #-inch gaspipe, to serve as a guide for the 
wire, was secured in front of the wheels which were to be 
experimented upon, and when the desired speed was ob- 
tained, an 18-foot length of small annealed wire was fed 
through under the wheel. It was found that for the rear 
drivers, at a speed of about 59 miles an hour, a short length 
of this wire would retain its full diameter. This is assumed 
to be the speed at which this driver lifts, and not 40 miles, 
as has been stated. At 63 miles an hour, we have obtained 
from the rear wheel a length of full wire of between four 
and 5 feet, showing that the wheel was off the rail for 
nearly one-third of its revolution. The main driver has 
never been shown to lift at any speed that we have been 
able to attain. 

CAP OF CAST-IRON FOR 
SIDE-BEARING! 
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Annual Report of the Chicago, Burlington & Quincy 

Railroad, 

The annual report of the Chicago, Burlington & Quincy 
Railroad Company for the year ending Dec. 31, 1893, shows: 

1893. Changes. 
GLOSS CATTHNEB. «i. 05 cee ade vicuets sauce se) GOl, 042, Dec. $1,959,424 
Operating CXPeDseese.s.ccvces:orcesccers 21,224,503 Dec. 823,742 
DY GUase Teak se cnere con Anda taceryetseaen cone 9,818,466 Dec. 1,135,682 
Other income,..... MAthicapesee aa atieess 1,771,092 Inc. 489,275 
BLOGG tet (ee Noe gata ate deeb te caaice atic 11,589,558 Dec. 225,642 

The loss in freight was due mainly to loss in tonnage. 

Rates were about the same as in 1892. Operating expenses 

were mainly reduced by temporary economies, postponing, 

where it could be done without impairing safety and effi- 

ciency of the service, expenditures which should have been 
properly made. In the year five per cent. was divided on 

the stock, 
It is unnecessary to say this is not a satisfactory state of 

things, and while it is in part due to hard times, that by no 

means tells the whole story. Western railroad troubles 

are chiefly due to unfair statutes preventing transporta- 

tion on business principles. 

Northwest Railroad Club. 

The Northwest Railroad Club met at the Hotel 

Ryan, Tuesday evening, March 12, and discussed a 

paper presented by S. L. Bean, Master Mechanic of the 

Northern Pacific, on ‘‘ Brick Arches in Locomotive Fire 

Boxes.” E,. A. Williams, Master Mechanic of the M., St. 
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Details of Tender Truck with Cast Steel Bolster; Missouri Pacific R. R. 

Wires that have passed under the wheel have been care- 
fully measured and their thickness plotted on an enlarged 
scale. Beginning at their thinnest part, these show a 
gradual increase in thickness to a point where the wheel 
leaves it, and a sudden reduction of thickness where the 
wheel returns to it, showing conclusively that the rise of the 
wheel is gradual and its descent quite abrupt. It oc- 
curred to me that such a calibration of the wire would give 
a basis for calculations which would show the total rise of 
the wheel and also the velocity of its descent; that is, the 
curve obtained by plotting the wire would define the mo- 
tion of the wheel for some particular instant, and thus fur- 
nish a starting point for mathematical work. But at this 
point I met difficulty in duplicating wires. For example, 
wires obtained from the right rear wheel, at 59 miles an 
hour, would sometimes be of full diameter for a length of 
only a few inches, and sometimes for a length of a foot or 
two, showing that either we were unable to determine the 
speed with sufficient accurecy, or, what probably is true, 
that the rocking of the engine tends to vary the pressure 
of the wheel upon the rail entirely independent of the 
action of the counterbalance. That this is true has been 
made pretty clear by putting wires under both rear 
wheels at the same instant. There will sometimes result a 
considerable length of full wire from one side and almost 
no length of full wire from the other side; again results 
will be reversed. 
Another very interesting thing that has been shown is 

the presence of minute and extremely rapid vibrations in 
the wheel. In order that definite effects impressed upon 
the wire might be connected with definite phases in the 
motion of the wheel, a light nick was made across the face 
of the tire with a sharp chisel. This nick leaves a little 
rojection upon the wire. Now, where there is one nick 

im the wheel, there will sometimes be two projections upon 
the wire, the distance between them varying from an 
eighth to a quarter of an inch, showing that the wheel 
actually struck the wire two distinct blows within the 
space indicated. A quarterof aninch on the wire at 60 
miles an hour corresponds to an interval of time of about 
avo0 part of asecond, which may be taken as representing, 
approximately, the time of vibration. 

Professor Goss said that the wire used was of annealed 
iron, that the results obtained were with a cut-off of 6.6 

inches, a wide-open throttle and 130 pounds boiler pressure; 
and that the nicks made upon the wire were in line with 
the counterbalance on the heavy side. 

In a paper on “‘ Lubrication,’’ read by Mr. H. Rawlings 

before the Birmingham (England) Association of Engi- 

neers, the following conclusions were reached : 
The best lubricants are the following for usual conditions 

met with in practice: Under very great pressure, with 
slow speed, graphite, soapstone, tallow and other greases ; 
under heavy pressure and high speed, sperm oil, castor oil 
and heavy mineral oils; under light pressure and high 
speed, sperm, refined petroleum, olive, rape and cotton 
seed ; ordinary machines, lard oil, heavy minerals and 

other vegetable oils ; steam cylinders, heavy mineral oil, 

P. & S. St. M. Ry., was unable to be present, and his 

paper on ‘“‘ The Care of Passenger Trains at Terminals” was 

not read as announced, but will be presented at the next 

meeting of the club, 

New Schedule of Pay on the Philadelphia & Reading. 

A new schedule regulating the pay of firemen and brake- 

men has been adopted on the Philadelphia & Reading R. R. 

Western Railway Club. 

Shop Tests of Locomotives — Maintenance of Air- 

Brakes—Steam Distribution for High-Speed 

Locomotives. 

At the February meeting of this club a resolution was 

adopted expressing the club’s appreciation of the good 

work done by Mr. Willard A. Smith, as Chief of the Trans- 

portation Department of the Columbian Exposition. A 

committee, consisting of Messrs. George Gibbs, David L. 

Barnes and John W.Cloud, made a report on ‘‘ Shop 

Tests of Locomotives,” in which the advantages of such 

tests were expatiated on. The following-named subjects 

were mentioned as among those that could, perhaps, be 
more accurately investigated by shop tests than in any 

other way: Front-end arrangements, the utility of petti- 

coat pipes, defective plates and the best shape and diameter 

of stacks ; econumy of evaporation at different rates of 

combustion ; economy of throttling steam vs. working 

more expansively ; economy of compounding ; effect of 

raising steam pressure upon the economy of simple and 

compound locomotives; economy of steam at various 

speeds and loads ; effects of changing lap, lead and travel 

of valves, port length, and the use of Allen valves ; power 

consumed in internal friction by different types of locomo- 

tives; counterbalance and water circulation in boilers. 

The report stated that the apparatus for carrying out such 

tests would necessarily be similar to that employed at 

Purdue University. 
Prof. W. F. M. Goss, of Purdue University, in speaking 

of the work of locomotive testing in which he has been en- 

gaged, said : ‘‘ Many problems have been taken up in the 
nature of side issues to us. We have felt that the great 

thing was to determine, with great accuracy, the process 

that is going on in the cylinders. We have bent our energy 

to that. Some other investigations have been taken up as 

side issues, and have only been pursued to a slight 

extent.” 
A committee was appointed to present the matter of 

shop tests to the General Managers’ Association of Chi- 

cago, and ask co-operation in arranging for a locomotive 

to be placed at Purdue University for testing purposes. 

The paper read by Mr. G. W. Rhodes at the previous 

meeting on Air Brakes and Their Maintenance was dis- 

cussed at considerable length. The discussion showed 

considerable diversity of opinion relative to the best posi- 

tion of air brake hose when not coupled up. Mr. C. H. 

Quereau, Engineer of Tests of the C. B., & Q. R. R., read 

a paper on Steam Distribution for High Speed Locomo- 

tives. A review of this paper is presented in our editorial 

columns. 

The First Locomotive on the Delaware, Lackawanna & 

Western. 

The accompanying illustration shows the first locomotive 

owned and operated by the Delaware, Lackawanna & West- 

ern R.R. The engine was known as the Spitfire, and but 

very little of its construction, work and history can now 
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The “Spitfire.” First Locomotive on the Delaware, Lackawanna & Western, 

The maximum rate of pay for all firemen in the company’s 
service will be $2.10 per day or per trip of 100 miles or less, 

The maximum rate of pay forall frieght or coal train 

brakemen, or brakemen employed in the shifting service, 
will be $2 per day or per trip of 100 miles or less. The 
maximum rate of pay of all passenger train brakemen 

will be $1.80 per day or per trip. All existing rates of pay 

for firemen or brakemen amounting to less than the above 

rates will stand as at present. Proportionate allowances 

will be made for trips over 100 miles in freight-train 

service, and the same allowances in regard to overtime as 

provided in existing schedules, excepting that no rate for 

overtime will be allowed any firemen over 2] cents per 

hour or any brakemen over 20 cents per hour, Flagmen 

on all freight and coal trains will be paid the same rate as 

brakemen, but will be given preference over brakemen in 

promotion, 

The Pittsburgh Locomotive & Car Works are building 
two 10-wheel locomotives for the Valley Railroad of Ohio, 

be learned, as it was destroyed some years ago. It was 
built for the Philadelphia & Reading R.R., in 1838, by 

Braithwaite and Erricsson, of London, England. It was 

purchased of the Philadelphia & Reading by the Delaware, 

Lackawanna & Western, and was used for hauling the 

material used in the construction of the road. 

The engine had inside connected cylinders 10 inches 

in diameter with a stroke of 15 inches. The valve gear was 

of the old ‘‘ hook motion” type. The engine had four 

wrought iron driving wheels. The boiler was 36 inches in 

diameter and eight feet six inches long. The firebox was 

round with a spherical top, and the boiler contained cop- 

per flues one and one-half inches in diameter and eight 

feet two inches long. The date of this engine’s service and 

a glance at the smokestack make it unnecessary to say 

that the fuel used was wood. At the time of the purchase 
of this engine by the D., L. & W.its gage was four feet 

eight and one-half inches, but this was changed to broad 

gage, or six feet, which was then the gage of the Dela- 

ware, Lackawanna & Western 
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Designing of Locomotive Frames. 

The following is a portion of the report of the Committee 

of the Southern and Southwestern Railway Club on the 

best methods of securing cylinders, smokeboxes and 

frames. The portion of the report that treats of these meth- 

ods was published in the February issue of the NATIONAL CAR 

AND LOCOMOTIVE BUILDER, and the portion that appears in 

this issue treats of the designing of single and double bar 

frames from the front pedestal to the bumper beam. The 

reasons for considering the designing of this part of the 

frames in connection with the subject of securing cylinders, 

smokeboxes and frames, are that if there are any weak- 

nesses about the form or fastenings of the parts which will 

allow them to work or bend, loose and broken cylinders 

are sure to follow. 

The Design of Single Bar Frames from the Main Pedestal 

to Bumper Beam. 

It is of the utmost importance that the cylinders and main 

axles should be rigidly and firmly connected. This is too 

often not the case, the result being that not only the frames 

break but the cylinders themselves become loose, cracked 

and broken. The strains to which the front sections of the 

engine frames are subjected are, first, the direct pull and 

thrust produced by the steam in the cylinders; second, the 

lateral bending partly due to the side strains on the engine 

when curving, when the front portion of the engine is sud- 

denly thrown sideways by the action of the front truck 

having to turn the rear portion of the engine laterally from 

the direction which it has a strong tendency to maintain 

when running at a high speed. Side strains are also pro- 

duced by the swaying or wriggling motion of the engine 

which is inseparable from the use of outside cylinders, even 

when the best proportions are maintained in counter- 

balancing. Third, vertical strains and bending produced 

in the frame bars by the presence of the equalizers and 

springs, by inequalities in the truck, by the sudden lifting of 

the front end of the engine in running on the elevation of 

curves, and by the internal strains set up in the frames 

themselves on account of poor design. While the iron of 

the frames is subjected continually to the above mentioned 

strains, it is also subjected to severe blows and jolts which 

Move. No.1. 

will seareh out the weak point if there is one about the 

frame, and hammer at it untila fracture is produced. Bad 

counter-balancing is also a very fruitful cause of such 

trouble. In designing an engine frame every effort should 
be made to take up the main strains in the frames by a good 

distribution of the metal in direct tension compression, or 

shear. Opinions are divided as to whether it is better to al- 

low the engine frames to bend slightly, or whether they 

should be absolutely rigid. Your committee thinks that for 

heavy engines rigidity is absolutely essential. The best 
modern designers of stationary and marine engines devote 

their best efforts to obtaining an absolutely solid and rigid 

bed-plate connection Sbetween the cylinders and the main 

shaft or axle, where the power is developed. It seems as if 

this would be still more necessary with locomotives where 

the advantage of a firm stone foundation cannot be obtained. 

No amount of care and forethought in designing the frame 

and fastening to the cylinders will prevent broken saddles, 

unless the saddle, which is actually the bed-plate and founda- 

tion of the locomotive, is itself properly designed to with- 

stand the strains to which it is subjected. 

To get a better idea of the strains on this portion of a loco- 

motive let us refer to Fig. 37, which shows a plan of the frame 

and cylinders, with portion of boiler outlines dotted in. 'There 

is nothing but the strength of the cylinder saddle to hold the 

frames in position as regards one another. There is no di- 

agonal bracing, and the tail bar and the cross braces at ex- 

pansion plate and guide yoke, as well as the bumper beam, 

as will be seen at once, can do little or nothing to prevent 

the longitudinal side movement of the frames one to an- 

other. When curving, the wheels on the outer rail travel 

over a greater distance than those on theinner rail, one 

side of the engine has to slip on the rail, and it depends on 

the condition of the rail which side does slip, but usually 

the wheels on the inside slip. They are forced to slip, be- 

cause they are held in an improper position as regards the 
rail on which they run, by the frames and the opposite side 

of the engine, where the wheels are holding. If the adhe- 

sion of a heavy engine is taken, at, say, 18,000 pounds, the ad- 

hesion on the one side will be, say, 9,000 pounds, and this is 

about the force which compels the frames to hold the inner 

wheels back and slip them, or break their adhesion to the 

rails. The force must then be transmitted from one side to 

the other through the saddle, tending to twist, wrench 

or crack it at the weakest point, where the frames 

and cylinders are secured together. Then if the en- 
gine is slipping, and caught on one side on sand, the one 

side which is on sand is jerked ahead, the moving parts on 
this side are arrested directly by the grip of the wheels on 

the rails, while-the momentum on the other side has to be 

stopped through the axle and through the saddle, causing 

similar strains, the cylinder being forced ahead as shown 
exaggeratedly in Fig. 37, eausing heavy wrenching strains 

on the saddle. When anengine is reversed on sand, very 

heavy twisting strains of this kind are thrown on the saddle, 

as the engine slips, grips and slides. Those who have ridden 

much on heavy locomotives cannot fail to have noticed that 

the back end of the boiler switches sideways on the frames, 

especially if only held to the frames by loose-fitting expan- 
sion links, without slide pads at the rearend. Foot plates 

work loose, back head braces work loose and break off the 

studs fastening them to the boiler head by this side swing- 
ing, and when the engine gets to slipping and wriggling on 

a slippery rail, the rear end of the boiler swings as shown in 

Fig. 37 by the dotted lines, like the heavy end of a pendu- 

lum swinging from the cylinder saddle. Of course the move- 
ment is small (not much more than ;; inch), but the strains 

produced in the saddle castings by even this movement of 

the boiler must be very great. Reference to Fig. 37 will show 
that the metal in the cylinder saddle is very poorly distrib- 

uted to withstand all these strains, there being no diagonal 

stiffening except in some cases that which is afforded by the 

bottom ribs FF, the center portion being only a square box 

with parallel internal compartments, 

To further illustrate the weakness of the ordinary form of 

cylinder saddle, the committee begs tosubmit herewith two 

models of cylinders, which have been roughly constructed out 
of drawing paper. In both of these steam ports and passages 

have been omitted, as they do not materially affect the point 
at issue. By looking at the under side of the first one it will 

be seen that there is little or no diagonal bracing in these 

cylinder saddles. By taking the cylinders in the hands and 

twisting them in a similar way to which cylinders are 

twisted on engines, by the causes previously mentioned, it 

will be seen that the front and back faces of the saddle walls 

will buckle at their weakest points, ‘“ XX,” which are 

right below the verticle corners of the saddle. It is well 

known that the majority of broken cylinders give away 

right at this place. Your committee believe they are safe 

in saying that 90 per cent. of the cylinders in service on 

American railroads to-day are weak in this particular way: 

The second model is identical with the first, except that a 

bottom flange or rib has been inserted. The insertion of this 

rib does not add materially to the difficulty in making the 

casting. By taking this model in the hands and attempting to 

wrench it, it will be found to be absolutely rigid. Your com- 

mittee feel that;they cannot too strongly recommend that ad- 

ditional stiffening to the walls of the cylinder saddles, as 
exemplified by this second model, be applied. Mr. Reuben 

Wells has suggested as a means of. preventing the breaking 

of the cylinders, where this weakness of the saddle exists, 

MopeEt No, 2. 

that a %-in. steel plate, planed out 1/ in. deep to take the 

frames, securely bolted to the frames and saddle, and stiff- 

ened by angle irons riveted to the upper surface, be used 

front and back of the cylinder, as shown at GG, Fig. 37, 

which will no doubt be a good method of assisting weak 

saddles, but it would hardly be wise to design the saddles 

light in the first instance, and depend upon such braces for 

strength. They are too apt to come loose at the bolts and 

rivets, allowing the whole strain to come on the saddle, 

which not haying been intended to withstand such strain 

will give way at once. Looked at from the above point of 

view it seems asif a better plan to follow would be, when 

designing new engines, to give a longer base to the cylinder 

saddles where they bear on the frames, and support them 

by heavy horizontal webs, as shown at Fig. 38, which would 

give the saddles great diagonal strength at the lower sur- 

faces, and to help them to resist the wrenching or twisting 
strains, and also to use horizontal webs, as shown in Fig. 13, 

at ZZ. Great care should be exercised to see that the fast- 
tenings of the boiler to the frame at the saddle and back are 

such that absolutely no lateral movement of the back boiler 

head, relative to the frames, can take place. In addition 

to which there seems to be no reason why, if so desired, a 

system of diagonal or sway bracing cannot be introduced as 

indicated at HH, Fig. 37, which would greatly strengthen 
the frames and relieve the saddle of wrenching strains, 

Having thus considered the strains transmitted from and 

through the frames and saddles, let us refer to Fig. 19, which 

shows a form of frame joint which has been very extensively 

used on lighter engines, but when applied to heavier loco- 

motives in hard service has given much trouble. Thelateral 

and vertical bending strains have a tendency to make the 
front bar work on the splice as a fulcrum, and thus break 

connection where the foot bolts up against the pedestal leg, 
The bolt securing the pedestal and frame foot tegether break 

off; the two ends of the frame foot break off at the fillets, 
and the pedestal itself breaks off where it is welded onto the 

main bar. A great deal of this working and breaking is due 

to the form of pedestal cap used, which, even when a taper 

is used where the cap fits to the pedestal leg, will not re- 

main permanently tight. On Fig. 19 are indicated by arrows 

the strains in the frame bars. It is fair to assume that the 
pull of the engine between the cylinder and tail bar is equally 
divided above and below the axle in the main bar of the 

frame and along the line of the pedestal caps and bottom 

braces. The surfaces of these pedestal caps, which have 

thus to bear half the strain produced by the cylinders, 

are certainly insufficient when compared with the strength 
of the main bar of the frame. 

The tee headed bolt used with the pedestal cap in Fig. 19 is 
also a very poor device as compared with the double 

bolts for holding the pedestal cap up, shown in Fig. 20. A 

very slight give or spring about the fastening of the pedestal 

cap to the frame leg, or about the foot where it fastens to 
the frame leg, will cause bending of the upper sloping bar of 

the main frame, and it is a fact that these frames do break 

just behind the splice in the upper bar of theframe. In 

Fig. 20 an effort was made to overcome some of the difticul- 

ties found in Fig. 19, and considerable success followed this 

improvement, the strains in the frames being more equally 

divided and better balanced. There is less metal strained 
by bending, and more by direct tension and compression. 

But the swaying and bending of the engine still causes the 
foot to work looseon the pedestal leg, the foot bolts to 
break, and the pedestal leg itself to break off from the main 
frame, as well as the top and bottom sloping bars of the frame 

to break close to the splice. 

To get over this trouble with the bolts and the foot work- 

ing loose on the pedestal leg, some frames originally designed, 

as per Fig. 20, have had the bolts removed and dovetail keys 

fitted, as shown on Fig. 20A. It is reported that this 
change was decidedly beneficial. The forging and finishing 

of the frame, shown in Fig. 20, make an expensive job, 
and require much skill. Fig. 21 shows another form of 
frame joint used by a prominent firm of builders on a large 

numbers of locomotives. When turned out of the shop, 

engines with this form of frame joint did not have the key 
which is shown in the curve where the foot fits up against 

the main frame. Before this key was applied the frame foot 

worked very badly on the pedestal. The bolts were broken 

off and the frames cracked. Since the keys have been ap- 

plied frames have shown more endurance, although they 
require constant attention, refitting of bolts and tightening 

up. It will be observed that the single bar is not in the 
center of the line of thrust and pull in the main bar along 
the pedestal cap, which produces a tendency to bend at “‘ Y.” 
Your committee would also like to enter a _ protest 

against the use of taper-headed bolts for holding the foot 

against the pedestal, as shown in Fig. 22 and others; the 

use of a recessed head, as shown in Fig. 21, being far prefer- 

able. In Fig. 22 is shown still another form of frame joint, 

where further efforts have been made to overcome the diffi- 

culty caused by the working of the frame foot against the 

pedestal leg by increasing the length of the splice, by adding 

more bolts and keys, and by using an improved pedestal cap. 
This form of pedestal cap, or rather brace, with a through 
bolt, is to be highly recommended. It can always be made 

tight and secure by the simpleapplication of a wrench, with- 

out having to go to the blacksmith and machine shop for 

refitting. In Fig. 22 the single bar is fairly well in the 

middle between the lines of thrust and pull along the main 

bar and along the pedestal braces, but the sloping projection 

of the main bar of the frame where it comes down to the 
splice is weak, the main strength of the joint being below 

and attached to the pedestal leg, which can only be welded 

onto the main bar, so that a fair proportion of the strains have 

to be transmitted through the leg to the main bar just at the 

point where they are welded together. The form of the front 
projection of the main bar is such that it is bound to spring, 
and thus throw strains on the pedestal leg as mentioned. 

In Fig. 23 is shown still another form of frame joint some- 

what similar to Fig. 22, but the foot on the front section of 

the frame has been dispensed with entirely, and the bolts 

through the pedestal leg done away with as useless, the ser- 

vice which these bolts were meant to render being performed 

by an additional bolt and key through the end of the front 

bar and the lower jaw of the mainframe. This joint would 
have been a stronger and better one if the full thickness of 

the front bar had been carried through the splice, thus re- 

moving the weak point at 7 “Z”, and allowing the projection 

of the main bar to be straighter and stronger. The same 

weaknesses exist, however, in this plan as were referred to 

in Fig. 22, about the projection of the front bar and about 

the main strength of the splice, having to be transmitted 

through the welded pedestal leg up to the main bar of the - 

frame. As faras the distribution of the strain goes, however, 

it will be seen that the line of thrust on single bar comes 
fairly in the middle between the upper and lower lines of the 

main frame. In Fig. 24 an effort has been made to remove 

the main difficulties which existed in Fig. 23. The main 

strength of the splice is here carried directly to the upper bar 

of the main frame, and the joint is a decidedly good one, ex- 

cept the lower jaw of the splice is weak and the connections 

to the pedestal cap poor. In addition to which, the line of 

thrust of the single bar is not as well placed with regard to 

the strains in the upper and lower portions of the main 

frame as in Fig. 23. Fig. 25 shows a form of frame splice 
adopted by one of the prominent Western roads, which comes 
pretty near being a good job, but has the disadvantage that 

the main strength of the joint is again transmitted through 

the lower joint of the splice, and through the weld in the 

pedestal leg. The line of thrust of the single bar is also con- 
siderably out of a central position between the upper and 

lower lines of strain in the main frame, which will cause 

bending of the single bar beyond the end of the splice, and 

this bending has been concentrated right at the end of the 

splice by a mistake made by the designer in making this the 

weak point of the single bar, by making it taper from this 
point to the cylinders. Fig. 26 shows a form of frame joint 
similar to that used by a prominent Eastern road on their 

latest design of engine, which your committee believes 

to,be as good and cheap a form of frame splice as ean be de- 

signed. All the weak points formerly enumerated in the 

other splices have been eliminated. The forging is 

cheap. There seems to be little or no difficulty in obtaining 
a good fit, according to the statement of the motive power 
officer who has used this form of frame extensively, and 
the lines of strain and the distribution of metal are good 
and well balanced. Figs. 27, 28 and 29 are simply drawn to 
show how money can be spent and frames weakened 
thoughtlessly. Fig. 29 shows a straight simple bar, the only 

forging about this being the welding on of two heavy lugs. 

Fig. 27, for obtaining the same object, shows a very expen- 
sive forging, and a very weak form, which could have been 
avoided by slightly modifying the design, which would not 
have affected the strength or good proportions of the engine. 
Fig. 28 shows a cheaper form than Fig. 27, but the expensive 
end was quite unnecessary. The bumper can be quite as 
well carried by castings bolted on to the front bar, and in 
case of collision, the frame shown by Fig. 29, will certainly 
stand the punishment far better than those shown in either 
Figs, 27 or 28; 
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The Design of Double Bar Frames from the Pedestal to 
the Front Bumper Beam. 

The same general remarks with regard to the strains and 

distribution of material hold good for the double bar frame 
as for the single bar frame. In Fig. 30 is shown a design of 

frame used on large numbers of consolidation engines, As 

first built, the foot of the lower frame only had one bolt in 

the upper lug; this was found to be insufficient—the ma- 

jority of the brakes occurring in these upper bolts and up- 

perlugs. The foot was lengthened out as shown, and also 

thickened from 2 inches to 2% inches; but even this is not 

sufficient, as both top and bottom lugs break off, the bolts 

are constantly breaking, and whenever there is any loose- 
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ness about this portion, the main splices of the frame suffer. 

If the engine is allowed to run with slack in this foot joint 

or in the pedestal cap fit, the main bar of the frame is liable 

to break through one of the bolt holes or key ways at the 
splice. The counter-sunk headed bolts through the pedestal 

legs are also objectionable. They do not bold as wellasa 

recessed headed bolt, as shown in Fig. 31, and the previously 

mentioned objection about using keys both at front and back 
of cylinder also holds good in case of Fig. 30. The standard 

distance between the center line of cylinder and the center of 

front axle cannot be so readily maintained, in addition to 

which there are two more keys to work loose. The forward 

portion of the lower bar of the frame is also of very weak 

design, and an expensive forging. It will also give way 

very readily in case of accident. Another objectionable 

point about Fig. 30, which also holds good in case of Figs. 

31, 32 and 35, is that the top front bar is badly offset between 

the splice and the portion of the frame bolting to the cylin- 

der. The arrows indicate the distance between the line of 

thrust at the main pedestal and the line of thrust over the 

cylinders, which will produce quite a tendency to bend at 

W, and will gradually cause the frame to open and shut 

on the key, resulting in loose keys, and after a while loose 

cylinders and loose bolts. In Fig. 31, the designer has en- 

deavored to overcome some of the weak points of Fig. 30, 

but has increased the expense of the forgings materially in 

doing so. The attachment of the foot of the lower bar 

to the pedestal leg is objectionable for reasons previously 

mentioned, even althougha key has been added and recessed 

headed bolts are used. The design of pedestal cap is better 

and more secure than that shown in Fig. 30, but still not 

as good as that shown in Figs. 33 and 34, for reasons previ- 

onsly mentioned. The greatest strength of the frame to re- 

sist collision is in the lower bar, the upper bar being badly 

bent downward in the front of the cylinder, and having an 

ugly offset just back of the cylinder. The only feature about 

Fig. 32 which is deserving of particular mention is the way 
the front ends of the two frames are joined together. This 

gives plentiful clearance for the front truck, and makes the 

front end of the frame light, and the fastening to the cylin- 

ders is very secure, but the single bar in front is not strong 

enough for use on heavy freight engines which have to do 

much pushing service, or which have to be used as double- 

headers, without throwing severe strains on the boilers 

through the smokebox braces, in addition to which it will 

be noticed that on account of the offset in the main bar of 

the frame at the splice there is a good deal of slotting work, 

which could have been avoided, and at the same time the 

design of the frame be improved. 
This slotting work is also introduced in Fig. 33, which 

shows a design of frame for heavy consolidation engines used 

in mountain service. This design is very heavy and strong. 

Especial attention is called to the introduction of a distance 

casting between the two frame bars just behind the cylin- 
ders, which is said to have given excellent results, and no 

doubt does add materially to the stiffness and durabil- 

ity of the frame. It will be noticed that the upper front- 

bar has no offset to it, but that the thrust is trans- 

mitted as directly as possible to the upper bar of the 
main frame, which is a good feature. The front end of the 

lower bar is expensively forged and somewhat weak. 

In Fig. 34 is shown a design recommended by a prominent 

railroad mechanical engineer, the object of which was to in- 

sure a good solid bearing for the keys over their entire width. 

It being supposed that if the key ways did not match abso- 

lutely in the ordinary design, the key would be in half shear 

instead of in direct compression. By use of proper drifts 

before fitting the keys, there ought to be no difficulty in 

obtaining a good fit for the keys, and it would be certainly 

cheaper to dress the key ways out so as to insure a good fit 

than to have to slot both the main and front frame bars, as 

would be necessary in case of Fig. 34, besides which it would 

be very difficult to maintain the proper relative position of 

the two portions of the frame. The keys will have a strong 

tendency to draw the upper portion of the frame forward or 

backward, according as to which key may be driven first 

and throw a heavy shearing strain on the bolts. Recently 

engines have been built with the frame slotted as per Fig. 

34, and made to fit close without any keys at all—this is 

good, but very expensive, both in first cost and in renewal. 

In Fig. 35 is shown a design for frame for heavy compound 

consolidation engines, the great space between the upper 

and lower bars being rendered necessary by the design of 

cylinders. No foot is used to bolt against the pedestal leg, 

but the end of the leg is turned forward in such a way that 

the grain of the iron can be made continuous along the 

pedestal leg and foot. The lower bar is bolted directly to 

this foot, and butts up against the front pedestal cap. The 

lines of strain between the cylinders and frames are very 

direct, but the front portions of this frame are quite weak, 

it being difficult to place them any other way and get sufii- 

cient clearance for the truck wheels with the wheel base 

which was permissible. It would have been possible in 

this case to use a design similar to Fig. 32,in the front of 

the cylinders to good advantage, and to have placed addi- 

tional metal on the upper front bar, to give the required 

strength, if the engine was not intended for pushing or 

double-head service. 
In Fig. 36 is shown what your committee believe to be 

about as good a design of heavy double bar frames 

for freight service as can be gotten up under the 

usual conditions. It will be noticed that the upper main 

bar is absolutely straight, the only forging about it being 

the addition of lugs at the forward ends of the cylinders, 

and drawing down of the forward end to 3% inches. 

There is offset back of the cylinders. Both the front 

ends of the main frames can be slotted off to a stand- 

ard gage distance from the face of the front pedestals at 

onecut. The cylinders can be faced off at the lug where 

they bear against this frame at the time they are being bored 

out and faced off. Bysplitting the forgings under the steam 

hammer the grain of the iron can be made continuous along 

the pedestal legs and along the front projections, so that no 

additional welds will be necessary. The front bottom bar is 

turned down, and the pedestal bolt goes right through it, 

transmitting alarge portion of the strain through the line 

of the pedestal caps direct to the cylinders. The pedestal 

leg itself is well backed by plenty of metal, and very stiff. 

If desired, the bolt back of the cylinders may be made a 

through bolt, so as to tie the frame bars together, and not 

depend on the strength of the casting for this. The lower 

front bar has been somewhat moditied from the ordinary 

design, so as to obtain plenty of clearance for the truck 

wheel, while allowing ample strength to the frame, and at 

the same time stand the vertical pressure if the engine is 

being jacked up, as well as to give great strength in case of 

collisions. The thrust of the lower bar being taken up by 

the 34 x 8inch block and blocks, directly on to the upper 

main bar and cylinder, where they are strongest. These 

blocks can, if preferred, be forged in one piece, as at T, thus 

forming a cross-brace. The through bolt in the front of the 

cylinder will prevent the frames spreading in case of col- 

ewe aa 
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lision, and the forging of this frame as well as the machine 

work about it, is comparatively cheap. 

R. P. C. SANDERSON, P. LeEDs, T. W. GENTRY, Commit- 

tee. 

(A synopsis of the discussion of this report appears on 

paae 64.) 

Paint for Iron Work. 

In the course of a paper read by W. Thomson at a recent 

meeting of the Manchester Association of Engineers, on 

the different paints and varnishes used for the preservation 

of structural iron and steel from rust, the author stated 

that from.experiments made by him he had arrived at the 

conclusion that red-lead paint is the best preservative. This 

result had struck him as remarkable, because red lead is a 

highly oxidizing substance; but the reason was found to be 

that the red led had the effect of producing a skin of the 

unoxidizable and protective black or magnetic oxide on 

the iron itself under the paint. The author also found 

that other oxidizing agents, such as manganese dioxide, 

form a paint which preserves iron from rusting; and this 

discovery he regards as of great industrial importance. 

Mr. Thomson explained that, having been required some 

time ago to make a considerable number of experiments to 

ascertain the most suitable paint for protecting a large 

iron structure from the action of sea water, spray and rain, 

he arrived at the conclusion that red-lead paint was the 

best he could find for the purpose. 

A combination of street railways, in San Fran- 

cisco, which has been in progress some time, 

is at last completed, with a capital stock of 

a little over $18,000,000. Of this the Southern 

Pacific controls 76 per cent. and the remaining 24 per 

cent. is divided between the ferries and Cliff House 

road, the Omnibus Company and the North Beach and 

Mission roads. The combination includes 16 street car 

lines. 

A northbound freight train, pulled by engine No. 36, 

on the Toledo, Ann Arbor & North Michigan Railroad, 

ran into a sinkhole three miles north of Hamburg Junc- 

tion recently, killing the engineer and fireman and head 

brakeman. The hole had settled about 10 feet. The en- 

gine, two cars of coal and one tank car of oil were 

wrecked. The wreck caught fire. The brakeman’s body 

was rescued from the wreck, but the remains of the en- 

gineer and fireman were deeply buried and were cre- 

mated. The fire was so hot nothing could be done to 

rescue them. 
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NO BAOK NUMBERS, 

All new subscriptions to the NATIONAL CAR AND LoOOv- 

MOTIVE BUILDER will necessarily begin with the current 

issue, or not earlier than the March issue, as our 

copies of the January and February issues are exhausted. 

Anticipating an unusual demand for the February issue, 

we published 1,000 extra copies of it, but the supply ran 

several hundred copies behind the demand. 

LOCOMOTIVE SMOKE BOXES. 

The communication in this issue from Mr. J. Snowden 
Bell discusses the advisability of dispensing with the 
ordinary extension to locomotive smokeboxes, and of re- 
turning to the use of short smokeboxes. Mr. Bell has 
never been able to see any good in the extension front-end, 
and from former expressions of his we opine that he does 
not even like to see one, but that he would very much like 
to have a literary bout with some one who feels like cham- 
pioning the cause of the extension front end. We confess 
that we are not itching for such a set-to ourselves, but we 
will give our space to any one who wants to take the 
matter up. To our view Mr. Bell is standing with a chip 
on his shoulder, and we suspect that he is ‘“‘loaded” with 
information respecting smoke boxes that he has not yet 
divulged. 

There certainly appears to be a movement on foot 
toward the reduction of smoke-box length, and if, as Mr. 
Bell believes, the longer extensions can serve no useful 
purpose they should go, as the modern locomotive is ex- 
pensive enough to build and maintain without having any 
superfluous parts or extensions. 

PASSENGER CAR VENTILATION. 

A correspondent in this issue expatiates on the evils of the 
present system, or rather lack of system, of ventilating 
passenger cars. This is a matter that has been repeatedly 
discussed in all the technical papers for a number of years. 
It is patent to even a superficial observer that the ventila- 
tion of passenger cars is wretchedly bad, and that it 
frequently causes much discomfort to passengers. 

The Master Car Builders’ Association has been trying for 
four years to get a report from a committee on this subject 
so as to enableit to take some action toward improving 
the ventilation of cars, but so far the effort has proved 
abortive. The trouble has been that, until the last conven- 
tion, the subject of ventilating passenger cars was saddled 
on a committee having another subject in hand. For three 
years the committee on steam heating nursed the subject 
of ventilation and carefully returned it to each convention 
just as they got it, without any report. 

The NATIONAL CAR AND LOCOMOTIVE BUILDER suggested 
to the last convention that the subject of ventilation be 
given to a separate committee. The suggestion was 
adopted, and a very able committee, of which Mr. R. P.C. 
Sanderson, Superintendent of Motive Power of the Nor- 
folk & Western Railroad, is chairman, was appointed to 
make a report to the coming convention on the Ventila- 
tion of Passenger Equipment. Mr. Sanderson is not in 

the habit of letting grass grow under his feet, and the 
promise of an able and instructive report on this subject 
was given by the very inquisitive circular of his committee 
published in our issue of last December. 

STEAM DISTRIBUTION FOR HIGH-SPEED LOCOMOTIVES. 

A most excellent paper on this subject was read at the 
February meeting of the Western Railway Club by Mr. 

C. H. Quereau, Engineer of Tests of the Chicago, Burling- 

ton & Quincy Railroad. Itis the best written and most 

complete exposition of the subject it treats that we have 

ever seen in print, but its length and amount of illustrative 

matter (diagrams) is such as to preclude its reproduction 
in these pages. - All who are interested in the operation of 

locomotives should procure a copy of the paper and give 

its perusal their careful attention. Mr. Quereau has had a 

number of years’ experience in testing locomotives on the 

C., B. & Q.in order to correct defects that injured the 

efficiency of the engines or contributed toward the expense 

of their maintenance or fuel consumption. This was a 

good school in which to study the subject he writes on, 

and dependence may be placed in the fact that his deduc- 

tions are as good in practice as they are correct in theory. 

The paper agrees with the general tendency in modern 

locomotive construction toward larger boilers and larger 
heating surfaces and higher pressures of steam, and insists 

upon the necessity of balancing the valves, quoting in sub- 

stantiation of the latter from areport of a former Engineer 

of Tests of the C., B. & Q., Mr. Philip Wallis, to the effect 

that six horse-power of an engine is consumed in working 

unbalanced valves at 40 miles per hour, and but 2.2 horse- 

power is so required with balanced valves. The effect of 
speed on cylinder pressure is discussed, and it is shown 

that even though the cut-off and boiler pressure remain 
the same, the pressure in the cylinders decreases as speed 

increases, because the steam has less time to enter 

the cylinders and do its work. This finally limits 

the maximum speed of locomotives, and in the paper 

it is made the base of a recommendation of large 

driving wheels. The larger the drivers the slower is 

the piston and valve speed, giving more time for the steam 

to enter the cylinders and giving a higher cylinder press- 

ure, upon which high speed depends. Tests to determine 

the economical influence of the diameter of drivers 

showed that of two engines carrying the same boiler 

pressure, but with drivers 62 inches and 68 inches respec- 

tively, the engine with smaller drivers made 8.8 per cent. 

more revolutions and used 7 per cent. more steam The 

opinion is expressed in the paper that larger drivers will 

lessen engine, track and bridge repairs. Holding in mind 

the necessity for high cylinder pressure, the paper states 

that this may ordinarily be increased by increasing the 

valve travel. Not only is the port opening for a given 

cut-off increased by this, but the port is opened more 

quickly, resulting at high speed in a higher pressure in the 

cylinders. The longer travel also gives a later exhaust 

opening and closure, and a larger exhaust opening ; all 

conducive to high speed and economy. 

The effect of lengthening the valve travel from 5 inches 

to 54 inches was tried on one of a number of consolidation 

engines in which the average cylinder pressure was too 

low owing to lower boiler pressure (145 pounds), high pis- 

ton speed and contracted steam passages. Testing the 
engine before the change showed 35 pounds average cylin- 
der pressure while running 24 miles per hour, and a test 

after the change (with same boiler pressure and cut-off) 

showed 38.3 pounds average cylinder pressure at a speed 
of 27 miles per hour. The longer travel of the valve im- 

proved the steam distribution so that at a speed 13 per 

cent. greater there was 9.5 per cent. greater cylinder press- 

ure. With the 5-inch valve travel the engine (No. 396) ‘‘ was 

among the poorest of her class—loggy and a coal eater ;” 

with the 54-inch valve travel she became smarter, made 

better time and ‘‘lead her class in the number of miles 
made per ton of coal.” This improved performance has 

been kept up for a year, showing the improvement to 
be permanent. 

In an appendix to the paper more information is given 

respecting the supposed fuel economy resulting from in- 

creasing the valve travel of the engine just referred to. A 
table is given showing the fuel mileage of this and four 
other engines for the eight months from May to December, 

1893. The valve travel of the other engines was five 

inches. The record for the engine with the 54-inch valve 

travel shows an improvement of 9.5 per cent. better than 
the average record of the four engines with the five-inch 

travel. Another table gives the fuel record of the engines 

with five-inch valve travel for the months of August, Sep- 
tember, October and November, and the fuel record of en- 

gine No. 396 for the months of April, May, Juneand July. 

This record is given in train miles per ton of coal, and 

shows an increase of 34 per cent. in these for engine 396. 

This is a little surprising, but we believe the comparison is 

not fair, as differences of temperature undoubtedly played 
an important part in causing the difference noted in coal 

consumption. Ordinarily there is a difference of about 7 
degrees in the average temperature of the Fall months 
named compared with the Summer months named.* Mr, 

Quereau does not allow for this, but it certainly was a 

potent influence. The effects of the temperature of the 

* Seven degrees is the average variation of temperature between 
ke periods, according toa carefully kept record covering five 

air on locomotive fuel consumption is a matter that has 

been studied but very little, and is not generally under- 

stood. 
The fact is that each degree of varied temperature no- 

ticeably affects the coal. pile. This subject is treated in 

considerable detail in the NATIONAL CAR AND LOCOMOTIVE 
BuiLpER for February 1892. (See Winter Resistance of 

Trains, page 26). The warmer the air the easier trains haul, 

and the further they run down grades and approaching 

stations without the use of steam ; and the warmer is the 

feed water and the fuel, and the less is the radiation of 

heat from the boiler, steam chestsand cylinders. All these 

causes act to reduce coal consumption as the air becomes 
warmer. Records of variation of temperature and of loco- 

motive coal consumption for four years on a large railroad 
show an average variation of coal consumption of .03 1b. of 

coal per loader freight-car-mile. At this rate the differ- 

ence in the average temperature (7 degrees) between the 

Fall and Summer months named would cause a differ- 

ence in favor of engine No. 396 of .21 lb. of coal per car- 
mile. Assuming the train it hauled to consist of 30 loaded 
cars, this would affect its coal consumption (80 X 21 =) 6.3 

pounds per mile, or 630 pounds in a 100-mile run ; probably 

between 6 and 8 per cent. of its total coal consumption. 

We have enlarged upon this point not because we 

doubt that economy of fuel is promoted by the improved 

steam distribution effected by the increased valve travel 

recommended by Mr. Quereau, but because the effects of 
temperature on locomotive fuel consumption do not receive 

the study and attention they should. When they do re- 
ceive such study it will be found that their influence can be 

largely neutralized and many thousands of tons of coal 

saved annually on the large railroads, 

We have not space to comment on all the subdivisions 

of this excellent paper, and must pass what is said of steam 

ports, lead, Alan valves and compression caused by 

lead, each of which is a chapter, to what is said on 

a subject which the NaTIoNAL CAR AND LOCOMOTIVE 

BUILDER has been more active than any other technical 

paper in discussing : The proper use of the throttle and 

reverse levers while running. We have preached in season 

and out of season against the extravagantly wasteful prac- 
tice, so common on nearly every American railroad, of 

running locomotives with scant open throttles and unneces- 

sarily late cut-offs. Mr. Quereau denounces this practice 

as “slovenly and wasteful,” and gives the results of a test 

made on two ‘‘ Empire State Express” engines as follows : 

Engine No. 870, running 58 miles an hour, with throttle 

one-eighth open and cutting off at 84 inches, showed 445.6 

horse-power ata cost of 24.5 pounds of water per horse- . 

power. Engine No. 617, running at the same speed, de- 

veloped 443 horse-power on 20.1 pounds of water per 

horse-power with a wide open throttle and six-inch cut- 
off, showing a saving of 18 per cent. for the latter method 

of using steam. Another test showed that these two engines, 

both running 61 miles an hour and both developing the same 

horse-power, used respectively 25.34 and 20.86 pounds of 
water per horse-power, a saving of 17.7 per cent. being 

effected in this case by the engine using a full throttle and 

44-inch cut-off compared with the engine using a scant 

open throttle and 8}-inch cut-off. Reference is made in the 

paper to a test made by Professor Goss at the Purdue Uni- 

versity in which an economy of about 10 per cent. was 
effected by short cut-offs and full throttle compared with 
late cut-offs and throttled steam. This portion of the paper 

is concluded with the following statement : 
‘Tt is strange that motive power departments will design 

valve gears of the most approved patterns and then permit 

the steam to be distributed by the throttle. When this 

practice is allowed, higher boiler pressure, longer valve 
travel, or longer steam ports will result simply in a little 

closer trottling and a finer notched throttle quadrant.” 

RAILROAD CLUB REPORTS. 

Those useful societies, the railroad clubs of the country, 
have decided that the members of each should be supplied 

with not only the printed reports of the proceedings of 

their own club, but also with printed copies of the reports 

of the meetings of each of the other railroad clubs, 

Up to this time railroad men have had to depend upon 

the technical press for reports of the proceedings of the 

clubs which they were not members of. The NATIONAL 

Car AND LOCOMOTIVE BUILDER has for a number of years 

enjoyed the distinction of roaking the publication of the 
reports of the various railroad club meetings a special 

feature, and of giving them more space than any other 

paper. We have always considered the work of the rail- 
road clubs highly valuable in improving the methods of 

building, repairing and operating railroad rolling stock, 

and second only in importance in this field to the work of 

the Master Car Builders’ and Master Mechanics’ associa- 

tions, and we have regarded the publication of their pro- 

ceedings as among the most interesting news in each issue. 

Sometimes, it is true, this matter becomes so old before 

being published as to be hardly deserving of the name of 

news. This was due, and occasionally in some cases is 

yet due, to the disinclination of the members of some 

clubs to have their remarks published ; and it was, and is 

yet sometimes, due to the apathy of club secretaries in the 

matter of early publishing their reports, and in regard to 

supplying the technical press with copies as early as pos- 

sible, Generally, when the secretaries have been con- 
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nected with newspapers themselves, their apathy in sup- 

plying the other newspapers interested with copies of 
reports has been most marked and regrettable. Self-interest 

explains this. 
This disinclination of club members to see their remarks 

in print and the apathy of the secretaries just referred 
to we have always regarded as a narrow, selfish policy 
which deprived the railroad fraternity of interesting and 

valuable and otherwise available information. The con- 

templated interchange of reports of club proceedings will 

rectify this matter, and will, no doubt, aecomplish a valu- 

able educational work among men on whom the cost of 

operating railroads largely depends. There will be other 
advantages derived from the interchange of these reports. 

They will be more complete and more fully illustrated than 
the technical press can afford to make them ; they will be 
in better print for reading than if given in the papers, 
where they are generally presented in type that is injurious 

to normal eyesight ; and the reports may be systematically 

preserved for reference, indexed and bound soas to make 

a valuable collection of information of current representa- 

tive railroad practice. These advantages are quite suffi- 

cient to warrant the interchange proposed, and it is to be 

hoped that each of the clubs will view the matter in this 

light and agree to a liberal interchange of reports. 

We use the word “liberal” advisedly, as a disposition 
toward stinginess in the matter has appeared. The 

best objects of the interchange will be defeated un- 

less liberality prevails, and each member of each club is 
supplied with reports of his own and the other club meet- 

ing. The full advantages of such interchange can only 

be attained by perfecting the system so that all the mem- 

bers of all the clubs will receive at their personal or busi- 

ness addresses all the reports they are entitled to. The 

postal and printing expenses of doing this should be met 

by increasing the membership or, if necessary, the mem- 

bership dues. 

Some of the railroad clubs are pursuing a different 

policy, and appear to be trying to make running ex- 

penses by selling advertising space in their monthly re- 
ports. This does not enhance the usefulness of the re- 

ports, but detracts very much from their good appearance 

and is incompatible with the dignity of tone which is de- 

sirable and should be maintained in publications whose 

objects are purely educational. This fault is carried to 

such an extreme in one report that its pages are made up 

alternately with advertisements and the proceedings of the 
meeting, and in a most aggravating way. The reader of 

this report on turning a page is confronted not by a con- 

tinuation of the subject he is interested in, but by a glar- 

ing advertisement that shocks his sense of propriety, dis- 

tracts his attention from the subject engaging it, and 

which by its dissimilar appearance to the page he must 

read is a source of continued annoyance, Such gross in- 

fringement on the rights of the reader would not be tole- 
rated in a newspaper, and is deserving of special censure 

when appearing in the report of the proceedings of an 

educational society, as each of our railroad clubs un- 

doubtedly is. 

There is another phase of this advertisement matter that 

should not be passed in silence. It is exerting an undue 

and unfair influence on manufacturers for actual or pros- 
pective patrons to insist or solicit that advertisements be 
placed in a publication in which they are directly inter- 

ested. While this is plain talk it is a presentation of the 

matter as it actually exists, and its treatment has been 

actuated by no selfish motives, but simply by a desire to 

see a very excellent means of education kept within its 
legitimate bounds, free from extraneous matter than can 

only lower its tone and usefulness, 

General Manager Theodore Voorhees, of the Lehigh 
Valley road, has lost caste with labor unions since issuing 

an order some time ago to the effect that, owing to the 
general depression in the business of the road, the uselessly 

large force of extra men already employed in the train and 
engine departments should not be increased by the em- 
ployment of more men, The order distinctly states that 
while this was necessary as a matter of justice to those in 

the company’s employ, yet when vacancies did occur that 

permitted the hiring of others, these should be selected 
with ‘‘due regard to the qualifications of the applicant, 
giving preference—all things being equal—to those men 

who are familiar with our rules and our road by reason of 

former employment thereon.” An order more just and 
considerate than this can hardly be imagined, but it was 

received with savage resentment by the fifty per cent. of 

engineers who had struck and had not got back, and the 

Engineer’s Journal declares that in issuing this order Mr, 
Voorhees has closed every avenue to the esteem of labor 

unions. It is quite evident that the esteem of labor unions, 
as at present dominated, is a very precarious thing for 
railroad officers of common-sense to hold. 

The gratifying fact is noted by Dun’s agency that the 

amount of failures in the United States during February 
was only $15,000,000, as against $30,946, Neat in January, a 

decrease of more than 50 per cent. 

The lumber firms of Minneapolis have decided to consolie 

date, and, it is stated, have consummated a large deal of 

pine timber on the upper Mississippi, comprising some 
1,500,000 feet, 

Literature, 
Objects of Interest to Engineers and Others in and About 

Philadelphia. Presented by the Engineers’ Club of 
Philadelphia. 

This book is a guide for strangers to the principal objects 
of interest in Philadelphia and vicinity. It is especially 

arranged to suit the needs of visiting members of the en- 

gineering professions, and the objects of interest to these 

are named in alphabetical order under respective headings 

as Amusements, Associations, Buildings, Bridges, manu- 

factures, etc., etc., and their location described. Those of 

special importance are designated by single, double or 

triple stars, according to their degree of importance, so as 

to enable those whose stay is limited to utilize their time 

to the best advantage. The book is accompanied by maps 

of the city and of the principal railroads entering it. 

This guide is very nicely gotten up, and contains 109 
pages of nicely printed information. It is bound in cloth, 

with gold lettering, and its size is convenient for the 

pocket. It is abook that must be highly appreciated by 

any one needing the information it contains, and its publica- 

tion is highly creditable to the Engineers’ Club of Phila- 

delphia, 

Transactions of the American Society of Mechanical En- 
gineers. Vol. XIV., 1893. Published by the society, 12 
West Thirty-first street, New York. 

This volume of the Transactions contains the reports of 

the proceedings of the meetings of the society held in New 

York City in December, 1892, and in Chicago in August, 

1898. Thelast named meeting was also the sessions of 

Section B of mechanical engineering of the World’s Co- 
lumbian Congress of Engineering. This volume therefore 

contains the papers presented at the meetings of that sec- 

tion, and the discussion of them, The volume contains 

1,442 pages, and the excellent index covers six pages. The 

volume is printed and its contents are arranged in the 

usual excellent manner that characterizes the publications 

of this society. 

The Manual of Statistics. Sixteenth annual edition. 
1894. Price, $3.00. 493 pages. Cloth. Good index. 
The Nicoll & Roy Co., 16 Dey street, New York. 

This edition of this aeecliens work embodies an exceed- 

ingly valuable condensation of the facts and figures bear- 

ing upon the history, finances and condition of the railroad 

and other companies whose stocks and bonds are dealt in 

on the exchanges of the country, This information, as 

well as the statistical data relating to the agricultural and 

mineral production of the country, has been carefully re- 

vised and brought down to date, and is supplemented by a 

full but succinct compilation of the street railway systems 

of the country. Itis the claim of the publishers of this 

volume that no other work combines to the same degree 

the condensation and convenience of reference with such 

an amount of information necessary to the banker, broker, 

investor or speculator. The present issue is carefully re- 

vised and corrected to December 31, 1893. 

A bill has been introduced in the New York Legislature 

abolishing the customary three days of grace on the payment 

of notes. Itis stated that this will greatly simplify banking 

matters. Mr. Henry Clews, speaking of the matter, said : 

‘« The bill isa wisemeasure. The origin of this grace dates 

back to the time when the only means of travel and com- 

munication was by stage-coaches and canal-boats, and in 

the event of the drawer of a note not arriving on time, 

through mishap or other delay, to provide for pay- 

ment the three days were given as leeway; but with our 

present facilities for communication by the telegraph, tel- 

ephone and railroads, distances are shortened, and uncer- 

tainties as to time of reaching destination no longer exist ; 

therefore, to be in conformity with present conditions, the 

three days’ grace should be done away with.” 

A California “mountain cable railroad, running up the 

Sierra Madres, is described and profusely illustrated by 
Frank Van Vleck in the April number of ‘‘ Cassier’s Maga- 
zine.” It is perhaps chiefly remarkable as having steeper 

grades than any other railroad in the world, not excepting 
the various much-talked-of Alpine roads, ranging up, as 

they do, to as much as 65 percent. Interesting views are 

given of the cars, terminal stations and power equipment, 
the whole forming an admirable exposition of American 

enterprise in this branch of railroad engineering. 

Several West Shore box cars started to cross the Atlantic 
from New York on their own hook March 13, but, like the 

little chickens in the old song, they soon ‘‘ found that 

chicks are not ducks, cluck cluck, quack quack,” and were 

finally rescued by a tugboat and towed back to their 

native element—dry land—after sustaining $5,000 damages 

to themselves and their cargo, which consisted of cooper- 

age material. A barge upon which they were being con- 

veyed across the East River sunk and furnished the 

opportunity for their nautical experience, 

The railroad between Jaffa and Jerusalem has now been 

in operation about 15 months, and, it is said, is being runat 

a loss of about $120 a day. Two passenger and two freight 

trains are run each way daily. 

Andrew Carnegie’s offer to duplicate every dollar contrib- 

uted for the relief of the poor in Pittsburgh, before March 

1, cost him something over $125,000, 

Car Building Statistics: 

Hon, Carroll D. Wright, Commissioner ofbabor;” in 
charge of the completion of the Eleventh Census, has trans- 

mitted to the Secretary of the Interior a report which pre- 

sents preliminary totals for all classes of mechanical and 

manufacturing industries in the United States, as prepared 

by the Division of Manufactures. The following are the 

statistics relating to the manufacture of cars used on 

steam railroads. 

Number or establishments reporting............-.4 aa% 716 
Aggregate capital represented.......... sesecesececeecees $76,192,477 
Lotal value.of planteseens tee cree costs cececnete sd rvenenoae 54,733,171 
Value of land cir. gut. cer bdst arta ctecurebcisaasten Mee ete 10,860,668 
WV alue Of buiidings.. susescosssc sees es canees tees sssagionest 25,399,382 
Value of machinery, tools and implements.............. 18,473,121 
Tul Ve: ABSOUN jac sss ves sich acide Blas weceving , 21,459,306 
Miscellaneous expenses,...............+000- 95,054 
Average number of employes 108,585 
PL OtAl WAS OS Ace tee feb cud cas aioe cei anelk Gas 6 lr caeeaaeee ws 61,797 ,675 
Officers, firm members and clerks above 16 years, males, 1,914 
Wages fon wane Hiopak Siete tod Fale AR 1,568,759 
Officers, firm members and clerks above 15 years, 

Tomales; . sr apicatee ene etd de Os ace as idee bate veka h etic tote 39 
WY ages fOr SAMs aees nace ccnien cl uns Cakes row tacdainnn anaes 15,483 
Operators, skilled and unskilled, above 16 hse: males. 100,209 
Wages'for sameny, thei. dot sheeacete : 56,276,276 
Operators, skilled and unskilled, abov e 15 Years, 

POMIAIGIY cat coh Career ete nae ee eects een oe ap 125 
Wages for same. iis «ccs ticaves see bbiend swe lead de edeaaabeee 38,250 
Obildrenioperativess 2: sscncsc cue setene ccc ce kee vesaiee « eie's 56 
WAGER LOM SAMOS aaene rach cste iene 12,852 
Pieceworkers above 16 years, males 6,239 
IW. a OS LOT BAIN. coe casas ae a deese eee 3,885,057 
Pieceworkers above 15 years, females “ 
Wiaves for: sameyi yeas onde oaks noes ee na ee 998 
Costiof materials Used... cs. scee see cence one eee atone 66,561,526 
Value of products, including receipts from custom 

WOFrk and repairing. .2..4) sues ctacine hes coda lketorcbe ors 129,461 698 

The report also presents some statistics in reference to 

cars operated on steam railroads but owned by private 

companies, The number of such establishments reported 

was 71, representing aggregate capital of $43,641,210. The 

total value of their plants is $19,316,079 and the value of 

their land is $3,811,086, the value of the buildings being 

$7,878,189, and of machinery, toolsand implements $7,626, - 

804. These companies employ 32,000 men and 174 women 

and 196 children; 7,982 of these employes work on the 

piece work system. 

Electricity has been adopted for towing the canal boats 

on the summit level of the Canal de Bourgogne, which con- 

nects the Seine and the Saone, crossing in its course the 

divide between the Channel and the Mediterranean, In 

this portion of its length, the canal passes through heavy 

cuttings, and through numerous locks, but the summit 

level, nearly four miles long, is for more than one-half of 

its total length in tunnel. Since 1867 the traction in this 

section has been made by tow boats fitted with a steam 

engine, arranged to haulona submerged chain.—Engineer- 

ing. 

While a gang of railway laborers were repairing the 

track at Charlottenburg, Germany, March 5, they were 

interrupted by the approach of atrain. They stepped to 

the opposite bound track. As the train rushed by the 

men were enveloped in smoke and did not see a train 

which was coming on the track they stood on. Before 

they could realize their danger they were struck and 

hurled into the air. Six of them were instantly killed, and 

not one of the others, a dozen or more, escaped injury. 

There is a movement on foot to remove the capital of 

Brazil from Rio de Janeiro to some point far in the interior, 

The place most favored is a territory in the Pyreneos 

Mountains, at an elevation of 3,000 ft. above the sea, and 

at a distance of over 600 miles from Rio Janeiro. It is ex- 

pected that the removal of the capital to the interior would 

cause the construction of numerous railroads, and the de- 

velopment of the country. 

Mr. Wm. F, Shunk, the Chief of the Corps of Engineers 

who surveyed the proposed route for the Intercontinental 

Railroad, has completed his report on the survey. The dis- 

tance of the line from New York to Buenos Ayres will be 

4,000 miles. The cost of the roadbed and bridges is esti- 

mated at $30,000 per mile, and for the road and equipment 

ready for operation $50,000 per mile. 

Edison has perfected his latest invention, the kinetoscope, 

an instrument by which a series of pictures can be rapidly 

taken of a person or ebject in motion, Photographs can 

be taken at the rate of 64 per second with this instrument, 

He has taken some perfect plates with this apparatus, 

which promises to mark a new era in photography. 

It is stated that the Grand Trunk Railway is consider- 

ing the advisability of running electric engines in the St. 

Claire tunnel on account of the injury to the iron plates 

composing the interior of the tunnel occasioned by the 
gases from the steam lo omotives. 

A 50-year contract has been given by the State of New 

York to the Cataract General Electric Company, of Niagara 

Falls, to operate an electric plant along the lines of the 

State canals by which boats may be propelled by trolley or 

other system. 

The shops of the Lehigh Valley, at South Easton, Pa., are 

to be enlarged, and will be made the main repair shops of 
the company. Much of the work now done at Sayre will 

be done at these shops. 

The boilermaker with oratorical orOblivitiee, says the 

Buffalo Courier, should have little trouble in riveting the 

attention of his hearers, 
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Pervsowal. 

Mr. S. M. Prevost, General Manager of the Pennsylvania 

Railroad, has been ill for some time, but is now improving. 

Mr. E. E. Hudson, Master Mechanic of the C., C. C. & 

St. L., has had his office removed from Cleveland to Belle- 

fontaine, Ohio. 

Mr. E. B. Gilbert has been appointed Master Mechanic of 

the Pittsburgh, Shenango & Lake Erie, in place of Mr. E. 

. Richardson, deceased. 

Mr. Robert Walker, formerly Master Car Builder of the 

Missouri, Kansas & Texas, died at Sedalia, Mo., March 14, 

after a long illness. He was 52 years of age. 

Mr. W. H. Rosing has been appointed Division Master 

Mechanic of the Denver & Rio Grande road, at Burnham, 

Colo., vice Mr. Quinby Lamplugh, resigned. 

Mr. W. A. Robinson, Purchasing Agent and Assistant to 

the General Manager of the Brooklyn Elevated Railroad, 

has resigned and the office is abolished. 

Mr. Chas. Dewitt, Division Master Mechanic of the Le- 

high Valley at Weatherly, Pa. has been appointed fore- 

man of the shops at that point and at Delano, Pa. 

Mr. Rollin H. Wilbur, General Superintendent of the 

Eastern Division of the Lehigh Valley Railroad, has 
had his jurisdiction extended over the entire system. 

Mr. J. D. Morehead has been appointed Master Mechanic 

of the Terre Haute & Indianapolis at Paris, Ill. He was 

formerly foreman of the roundhouse at Terre Haute, Ind. 

Mr. H. M. Smith has been appointed General Master 

Mechanic of the St. Louis Merchants’ Bridge Terminal. He 

will have charge of both the locomotive and car depart- 

ments. 

Mr. V. B. Lang, formerly General Foreman of the West 

Shore shops at Durham, N. J., has been appointed Master 

Mechanic of the Louisville Southern, with office at Louis- 

ville, Ky. 

Mr. W.F. Bentley has been appointed General Foreman 

of the Baltimore & Ohio shops at Zanesville, Ohio. Mr. 

Bentley was formerly Geueral Car Inspector of the Trans- 

Ohio divisions. 

Mr. S. A. Sheppard, formerly Master Mechanic of the 

Tavares & Gulf Railroad, has been appointed Master Me- 

chanic of the Carrabelle, Tallahassee & Georgia with of- 

fice at Carrabelle, Fla. 

Mr. Quimby Lamplugh has been appointed Master 

Mechanic of the Rio Grande Western. Mr. Lamplugh was 

formerly Division Master Mechanic of the Denver & Rio 

Grande at Burnham, Col. 

Mr. George F. Gardner, of the Pittsburgh Locomotive 

Works, has been appointed Master Mechanic of the 

Columbus, Sandusky & Hocking, with office at Columbus, 

O., vice A. J. Ball, resigned. 

Mr. A. J. Ball, Master Mechanic of the Columbus, San- 

dusky & Hocking Railroad, has resigned, and has been 

appointed Master Mechanic of the Ohio Southern, with 
headquarters at Springfield, Ohio. 

Mr. J. B. Barnes, Superintendent of Motive Power and 

Machinery of the Wabash Railroad, has gone to Hot 

Springs, Ark., to remain awhile. Mr. Barnes has exper- 

ienced a good deal of trouble during the last year from a 

broken leg. 

Mr. Bernard Clark has been appointed Mechanical Engi- 

neer of the New York, Lake Erie & Western at Susque- 

hanna, Pa., succeeding Mr. F. A. Hibbics, promoted to be 

Master Mechanic at Rochester. Mr. Clark was formerly 
Foreman of the car shops at Buffalo. 

Mr. David Clark, Division Master Mechanic of the 

Lehigh Valley Railroad at Hazleton, Pa., has had his jur- 

isdiction extended to include the shops at Delano, Pa. Mr. 

John McGraw, formerly Master Mechanic of these shops, 

has been made Road Foreman of Engines of the Wyoming 

Division. 

Mr. W. T. Read, Superintendent Motive Power of the 

Chicago Great Western, has resigned. He was formerly 

Superintendent Motive Power of the St. Paul, Minneapolis 

& Manitoba, and was previously in charge of the mechani- 

cal departments of the Canadian Pacific and Grand Trunk 
railroads. 

Mr. Charles L, Kimball, General Superintendent, Purchas- 

ing Agent and General Freight Agent of the Newburgh, 

Dutchess & Connecticut, died at Matteawan, N. Y., March 

16, at the age of 65 years. He had been in railway service 

since Dec. 1, 1849, and had held the positions above named 

since Feb. 1, 1877. 

The jurisdiction of Mr. Washington Lavery, recently 

appointed Assistant Superintendent Motive Power of the 

New York, Lake Erie & Western, is specially west of 

Salamanca, N. Y. Superintendent of Motive Power A. EF. 

Mitchell informs us that Mr, Lavery will occasionally ac- 

company him through the Erie shops, with a view of 

establishing uniform shop practice at all points on the 

system. 

Mr. Samuel F. Moore, of Elizabeth, N. J., and who was 

the first Master Mechanic of the Central Railroad of N. J,, 

died March 17th. Mr. Moore was in charge of the motive 

power department of the old Elizabethtown & Somerville 

Railroad in 1850, when that road operated but three 

engines. For the last 40 years Mr. Moore has been en- 

gaged in the foundry business at Elizabethport, N.J., being 

the head of the Crescent Iron Works. 

Mr. Geo. G. Lobdell, President of the Lobdell Car Wheel 

Company, Wilmington, Del., died at his home in that city 

on March 1st. Mr. Lobdell was born in New York City, 

Oct. 1st, 1817, and was 77 years of age. He began his 

career as an apprentice in the foundry of Bonney & Bush, 

at Wilmington. He soon became foreman of the shop, and 

in 1838 succeeded to a partnership in the business. He 

paid particular attention to the manufacture of car wheels 

and made many improvements in thesame. He invented 
several forms of wheels, and was the first to produce the 

double plate convex wheel so largely in use at present. 

Mr. David H. Baker, General Foreman of the Pennsyl- 

vania car shops at Jersey City, died in the latter part of 
February. Mr. Baker was one of those who formed the 

Master*Car Builders’ Association, and was the oldest 

master car builder in the country. The last convention 

of the Master Car Builders’ Association adopted a resolu- 
tion making him an honorary member, and highly com- 

plimenting him for his long and valuable services to the 
car building interests of the country. He was born at 

Schenectady, N. Y., June 22, 1811, and entered railway 

service when 23 years of age. He began in the car depart- 

ment of the old Mohawk & Hudson Railway. In 1849 he 

was appointed Master Car Builder of the New Jersey R. R, 

and Transportation Company, which is now a part of the 

Pennsylvania system. His title was changed to General 

Foreman in 1871, and heheld the position as long as he 

lived. 

Mr. Thomas Middleton, formerly Locomotive Superin- 
tendent of the New South Wales Railways, died at Sydney, 

N.S. W., Jan. 31. Mr. Middleton was one of the most 

noted locomotive engineers in the world. He was born in 

England and began his railroad career in the shops of the 

Great Western Railway at New Swindon, England, where 

he served for five years. He then entered the service of 

the Great Eastern Railway, where he designed many loco- 

motives, becoming also an inventor of improvements in 
their details, and was active in securing many patent-law 

reforms in Great Britain, and again later in New South 

Wales. In 1882 he was appointed Locomotive Overseer of 

the New South Wales Railways, and in 1888 he was pro- 
moted to be Locomotive Engineer, with entire charge of 

the locomotive and mechanical engineering branches of 

both the railways and tramways, at a salary of £1,000 a 

year. He held this position until 1889, when he was 

retired with a compensation of £1,500. Mr. Middleton died 
at the early age of 46 years, and leaves a widow and one 

son. 

Lumber in Car Construction.* 

BY C, M. HIGGINSON, 

It is interesting from a railroad point of view to notice 
the changes that have been made toward cheapness and 

simplicity in the use of lumber and other timber products. 

In the better grades of hard lumber used for inside coach 

finish and decoration, we notice on every side a movement 

toward simplicity of pattern and the disuse of the more 

expensive species of woods. Less time is spent also in 

smoothing the surface and rubbing down the varnish 

coats, and the finish taken by the varnish naturally is left: 

With ordinary passenger traffic, this style.of finish is all 

that is needed in a first-class coach. 

Another item is the use of as low grades of material as 

are adapted for the desired work, which has the double 
result of cheapening the work done, and of using up more 

completely the lower grades of lumber, resulting in a 
more complete utilization of the entire log with inci- 

dentally a better revenue to the lumber manufacturer. 

There has often in the past been a tendency among wood- 
working mechanics, partly from pride m the character of 
their work and partly from the greater ease of working, 

to use better grades, especially of pine lumber, than the 

needs of the service really required, and it is of pine mainly 

that we are now writing. The necessity of greater econo- 

mies, however, forced a closer examination into ways and 

means, with the result that for many purposes of both con 

struction and repair much cheaper grades of lumber were 

found fully good enough for the needs of the service. 

It often happens that in repairing cars or buildings mate- 
rial can be used which, while not as high a grade as may 

have been put in the structures when built new, is fully 

good enough to use with the partly wornout structure in 

question, and makes a material reduction incost. If, for 

instance, in repairing a double-board car roof after three or 
four years of use, the same grade of flooring is used that 

was put on in the first place, we shall have, by the time the 

balance of the car wears out, a certain amount of high- 

priced lumber yet good which has to be thrown away. The 

* From the Northwestern Lumberman. 

operation of this practice has relieved to a certain extent 
the demand for the higher grades, which, as the vears go 

on and the pine timber supply diminishes, are becoming 

less in quantity. As it is now, we find that nearly all the 

products of a pine log are utilized in railway work. The 

solid and clearer portion makes bridge, car and building 

lumber of the better grades. For the middle grades there 

is an infinity of use, while for the poorer grades, ‘‘ grub 

plank” and culls, there is a demand for rough platforms, 
foundation work, for lumber for car door coal gratings and 
other purposes which were not developed until compara- 
tively recently. The slabs and edgings are used with good 

results, as regards economy, for tiring engine and sta- 

tionary boilers as compared with hardwood, and even the 

sawdust is used in large quantities for icehouses, protecting 

pipes and tanks against frost, and for deadening car floors. 

It would seem as if this increasing variety of use would 

be to the advantage of the lumber dealers and manufac- 

turers through making a market for the “ by” products 
and low grades of lumber, while still beimg able to sell them 

at a comparatively low price for such uses as they are 

adapted to. 

Running a Freight Train Under Difficulties. 

During the recent cold weather on one of our Western 

roads, when the snowfall was such as to nearly obliterate 

all signs of a railroad, especially the outlying branches, a 
conductor on a branch line freight train had an experience 

that has perhaps not been duplicated by any one. The 

branch in question was one running north from the main 
line at a division point, and the run was about 
100 miles. The freight train was due to leave early in the 
morning, and when it pulled out the track was already 

covered deep with snow and more was coming down, Ar- 
riving at the second station, where they were to meet the 

down passenger train, the crew ascertained that this train 

was somewhere between two stations about fifty miles up 

the line. Asking for orders against it, they discovered that 

the telegraph line was broken between them and _ the dis- 
patcher’s office. Here wasa dilemma. Should they side- 

track and wait for the passenger train to arrive or the line 

to be repaired, or should they flag their way along? The 
storm was so bad and the snow already so deep that they 
decided it would be useless to try flagging. 

The conductor was an energetic man who did not be- 
lieve in losing time if there was any possible way of 

avoiding it; andin this case he avoided it, though the 

means were certainly unusual and doubtless a transgres- 
sion of the rules. He telegraphed to the agent at the first 

station ahead: ‘‘ Will you act as my flagman and hold 

train No. 72 until I arrive with train No. 73?” This was 

repeated back and ‘‘O, K.’d,” and the agent answered : *‘ I 
will act as your flagman and hold train No. 72 until you 

arrive with train No. 73.” When this was repeated back and 

“OQ. K.’d” the freight pulled out for station 3, Arriving, 

it found the passenger train not there ; and the conductor 
ascertaining that it had not yet reached station 4, the same 

messages as before were sent and received to and from this 
station, and so station 4 was reached. In this way the 

treight made stations 5 and 6, at the last one of which it 

found the belated passenger train. 

When the conductor got into headquarters he was in- 

vited into the superintendent’s office and asked to explain 

how he made four stations against No. 72 without orders. 

After explaining his method the superintendent said it was 

certainly safe and under the circumstances a pretty good 
scheme for getting over the road, but on account of the 

liability of laying out superior trains he did not believe he 
could recommend it for general practice. 

Teacher—Yes, children, when the war broke out, all the 

able-bodied men who could leave their families enlisted in 

the army. Now, can any of you tell me what motives 
took them to the front ? 

Bright Boy (triumphantly)—Locomotives, 

Passengers over the Portland & Rumford Falls road 
always notice upon the platform at East Peru, Maine, a 

plump and pretty girl who wears the regalia of the station 
agent. She wears a cap with gold lace and a brass shield, 

and on the shield is ‘‘ Station Agent.” This is Miss Lillie 

Howurd, and she has had charge of the station at East 

Peru for some time. She is attentive to her duties. East 

Peru has about the neatest and best kept station on the line 
of the Portland & Rumford Falls road. 

The length of railway in operation in Belgium at the close 

of 1892 was 3,590§ miles, according to Engineering, upon 

which there were 2,866 locomotives, 4,314 passenger car- 

riages and 59,348 trucks and vans. The number of pass- 

enger tickets issued during 1892 was 88,225,605, while the 

quantity of heavy goods carried was 41,158,459 tons. The 

revenue collected from passengers was £2,446,788 ; from 

baggage, £60,122 ; from goods, £4,432,554, and from mis- 

cellaneous sources, £456,117, making an aggregate of 

£7,395,532 for the year. The working expenses of the 

12 months having been £4,301,144, the net profit realized 

was £3,094,388. The ratio of the working expenses to the 

traffic receipts stood in 1892 at 58 per cent. The staff em- 

ployed comprised 53,605 persons, viz., 10,423 functionaries 
of various kinds, and 43,182 agents and workpeople. The 

number of persons killed during the year was 151, while 

1,008 were injured, f 
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A System of Tracing Train Delays. 

The following statements show the number and causes 
of delays to passenger trains on a prominent Eastern rail- 

road during the month of January, 1894. We are permit- 
ted to publish these statements through the courtesy of the 

general officers of the road, and they show not only the 

number and causes of delays, but also illustrate a system 

of tracing, recording and correcting them. To correct any 

evil it is very important to know the causes that lead to it, 

and to correct train delays on a large system of railroads it 

is very important that a system of tracing and recording 

such delays be adopted and zealously and unremittingly 

followed. On the road furnishing this information the 5u- 

periutendent of Motive Power has several sources of infor- 
mation respecting train delays, the principal of these being 

the train dispatchers’ sheets and the reports of engineers. 

Engineers are supplied with a form of report which briefly 

states the cause and time of delay, number of train and 

engine, and name of division, For easy identification 

these reports are of different colors for different divisions, 

and when folded show simply the address of the Superin- 
tendent of Motive Power, to whom they are sent direct. 
The rule requiring these reports to be sent direct to the 
Superintendent of Motive Power is regarded as specially 

important. 

Statement A shows that during the month 10,554 trains 

were run on the four divisions of the road, and that there 

were 76 engine failures, causing delays aggregating 22 

hours and 22 minutes, It shows that the most prolific 

cause of delays was hot boxes, there being three on engine 

trucks causing 55 minutes’ delay; eleven on tender trucks 

causing 144 minutes’ delay, and 19 hot driving boxes caus- 

ing 346 minutes’ delay; the total delays caused by hot boxes 

aggregating nine hours and five minutes, or 40 per cent, of 

the length of delays due to all engine failures, 

STATEMENT A. 

STATEMENT OF PASSENGER-TRAIN DELAYS CAUSED BY ENGINE 
FAILURES IN JANUARY, 1894. 

Time: Hours are designated by ’, minutes by ”. 

A. B. C. D. Totals. 

Divisions, ae " - ° . 
oO Oo oO oO oO 

3} & lo] & |s! & \c] & Io) & 
Z| a |Z) & Al a 'Z! a lat eR 

Air pump...... SEPP aia Alem Oral BE Oe Leaisie asp 1) 10” | 4{ 20’ 
Bricks..... et restae ces ealoarees pT ial ced De ee alts: slate fee 
Blower disconnected.|..|...... DOSE NES | cial Mal ecareyens 1] . 28/7 
PGE Of WORN OLUse) Ll lacie ccslee|setcuclscloes ss’ oir ges 
Driver brake......... uid acters oi lolita dts. BHISY Osc Das Lise 
Maqualizey HrOKO.<o5.0)2{r sees severe} | oeeess BO A Ore 
Engine leaking....... me diateeatciata porlisiete sete lies |stats Loe Ne | ote 
Eccentric broke...... i aorde bai) sia hv orbjete « lloras ee wey 1} 85/7 | 1) 85” 
GTALCG cores cers ccs cs CUP tentcccn so lews eos De eats 18!” 
Guide bolt............ sel iAdne ate By CLA ee A rae 1 6/4 
MOF. OL GIL DUD ee elp Seta hl el cll eiles aces ij 4’ 
HGse On Teed pipe... | ls. gece] nels ehices |e Ps occas L209) 2 207 
Hose bet. eng. and 

tender........ A soe aes Lae Wetece-s Sie Se Poratetersts 
Hot engine truc Mh Offa edtetrac a> 1} 40” 
Hot driving box......|--|. .... 6/113” | 6'124/ 
Hot tender truck 2) 23/7 | 3} 21/7 | 6! 90” 
Injectors..... he bts ate eB. De Oe | 915844 
Key in cross head....|..|...... SABE. boil oasteis flaralte l) 45” 
WCOy.am Gra Ww NGM ess ts. taes | ss | steel eetec cody 1 1) 57” 
Packing........ SS Boe DOL) BE ihr ote pearesilian 2} 37 
IPOD VAIVO...500 000550 . Kclineeerd OM foal ee a Lal cles 1) 17” 
ROACH POC ce. deenc tei tse lisa ce as ee ea noor meh lors Gee eae yh 5” 
Stirrup in driving al Tee 

TINGE se. kee eS Ralf te cies Dey ELD RNR MAbs. < 1) 25” 
Spindle OUI FOR. alorsiliars o nicia lawl tormecosarallis.<|hareisrerere 1} 45” | 1) 45” 
Strap on main_ rod 

and both cylinders..|..| .....) |...... Neo... | 1/108” | 1; 108” 
Steam hose........... BS nbd od eee} pee eee 1) 25’ 
PIO AE ICONS CUGSscah Ws caclesihecsecte |seence Bee Sed! e5ee 
Steam chest burst ..| 1} 46” | 1) 35” |..)......)..)...... 2) 81” 
Spring hanger........ 2) 20’ (a 5 eel ae a 4) 20” 
Train line pipe........'..|...... DIPLO aulncpeee ail s feseeeceis 1) 13” 
Valves broke.........| | ..... EN LOM Ae lsc teranl sta toners 1; 10” 
Valve stem and yoke}..| .... | |...... ATP 2) Tay? 
WUMLOr DAPS erect, . lee| es csepes eee Od)! 25r4 
WOO RG dle a oisis cs Focrcec aboath wens 1} 2 4 Lt eu 
Waste on fire.:... . |..| ..... bin Sete Hy 

1Lj1/ 42’ 126'5/ 48” 8! 42/7716 22! 99"! 
SSS ES EE EE EEE ee ee ee ee eee eee 

Number of trains Number of engine 
peoteeee ulna failures. Time lost. 

Division A. 2,414 A. ll AWin.) 43n7. 
es beh SES 76 B. 26 B. 5b. 48m 
: Cc. 2,463 Cc. 18 C. Gh. 9m, 

y D. 2,640 D. 21 D. 8h. 43m 

Total...... 10,554 TOLal v.5.70 22h. 22m, 

Percentage of failures to No. of trains, 

Statement B shows there were 16 cases of hot boxes on 

cars, causing delays aggregating 3 hours and 31 min- 

utes, But considering the number of trains run it becomes 
evident that passenger trains on this road are rarely de- 
layed by hot boxes on cars, the average delay to each train 
run amounting to but .0242 of a minute. This statement 

also shows that the motive power more than holds its own, 
having made up, in addition to the time lost by engine 

failures, over 100 hours lost by other causes than engine 

failures, 

Statement C is designed to correct the trouble from hot 

boxes on locomotives, by recording the dates, train and 

especiajly the engine they occur on, together with the 

length of the delays. This statement is posted on the en- 
gine house bulletin boards on each division, and the names 

of the engineers involved are given in the space provided 
for the purpose. This publicity has been found to exert a 

strong influence in causing the engineers to pay special at- 
tention to avoiding hot boxes ; and the statement provides 

the means of enabling the Superintendent of Motive Power 
to detect carelessness on the part of these men. An en- 
gineer who has an unusual number of hot boxes on his 

engine is promptly called upon to explain the same, En- 

STATEMENT B. 
TOTAL DELAYS ON DIFFERENT DIVISIONS, JANUARY, 1894. 

A. B. Cc. D. 

50h. 3m. | 35h, 24m, | 23h. 51 m. 

other than en- 
gine failures 
and signals..... 

Total time lost 
due to all causes 

Total time made 
mp exceeding 
schedule time.. 107 h. 7m. | 90h. 3m. 

No. of hot boxes 
ON COLA see cenoh: leadavde scree: 6 4 6 

Time lost due to 
hot boxes on 
DATS... 06 Seigeb) hocohatmacase 

DYEALTIB arccrie a) ciaisi> 2,414 
Time lost per pas- 
senger train due 
TO. DOU BOXOG ccc ntadtcee ser ce 

143 bh. 36 m. 

176 h. 10 m, 

59 h. 51 m. 

64 h. 15m. 

121 h. 38 m. 

177 h. 29 m. 

63 h, 49 m. 

105 h, 22 m3. 

14h. 3m. 124 h. 00 m. 

1h. 48 m. 

3,337 

50 m. 

2,463 

53m. 

2,640 

-0323 min. | .0203 min. | .0200 min. 

STATEMENT C. 
LIST OF HOT BOXES ON ENGINES AND TENDERS, JANUARY, 1894. 

Division “A.” 

lith....|Train| 7)/Engine}| 975|Engineer|Hot engine truck | 0 min. 
ASCH cant oer 1 ns 973 as Hot tender truck |3 ‘“ 
1th 62 “e -}1018 se Hot tender truck |20 ‘“ 

Total of 3 hot boxes and 23 minutes lost. 

Division “B.” 

1st. ..../Train} 108|Engine|1011|Engineer|Hot tender truck | 3 min 
Oblisc e les 31 ss 981 a Hot driving box Sais 
13thisa. §° 207 ¥ 1024 * Hot driving box & 
22d cece.) 46 ye 872 be Hot tendertruck |6 ‘* 
23d .. “9 78 sf 921 3 Hot driving box {30 “ 
25th . ‘ 83 {1016 a4 Hot driving box |23 ‘ 
25th... : 94 “e 955 *¢ Hot tender truck |22 ‘‘ 
30th... “¢ 12-70 Cs 985 a Hot driving box [36 ‘“ 
Sist....} ‘* |2-70 . 983 Oe Hot driving box |16 “ 

Total of 9 hot boxes and 2 hours and 24 minutes lost. 

Division “*C.” 

Ist. Train| 109|Engine| 971|Engineer|Hot tender truck | 3 min. 
20 aes 4 13S 911 sa Hot tender truck |23 “ 
4th..... sae it LIS ae ss 877 s Hot engine truck |40 ‘ 
6th..... ed Gi 902 $ Hot tendertruck |10 ‘“ 
6thiiese: s yall) G2 892 a Hot driving box Oaea 
6th. .. He GE 918 ss Hot driving box Sis 
Tthte:. .- BY iS 911 ss Hot driving box 6. Be 
12th... se i | Meta 889 Bf Hot driving box |28 ‘ 
17th .. ie Siilees 893 % Hot tender truck |18 “ 
22d..... = Sli 893 ss Hot tender truok |22 ‘ 
25th .3. ss 65) * 737 SE Hot driving box (65 “ 
27th... a 13) ‘ 911 ss Hot tender truck |14 ‘‘ 
29th .. 2 Giese 902 ss Hot driving box {20 ‘“* 

Total of 13 hot boxes and 4 hours and 14 minutes lost. 

Division “D.” 

1st. Train| 15|Engine| 954|Engineer|Hot driving box |22 min 
6th... - TO 883 sé Hot driving box |15 “ 
(a eneee Me pa 900 ss Hot driving box eg 
St ieee er Ellie 516 = Hot driving box |12 “ 
10th. Set DU 516 s Hot driving box |15 ‘“ 
16th. $s Ss 899 a Hot driving box {23 “ 
25 thie cali ee yj fe eee 957 a Hot engine truck |15 ‘ 
20thies.choe: 16; “ 962 a Hot driving box |17 “ 

Total of 8 hot boxes and 2 hours and 4 minutes lost. 

gine 911, on Division ‘‘ C,” had three hot boxes on differ- 

ent occasions during January, causing delays aggregating 

43 minutes. itis probable that the engineer was called 

upon for an explanation. Promptness in taking these 

matters up with those involved is considered very import- 

ant, as it is found that after the lapse of a short time it is 
very difficult to get accurate information about the occur- 

ances that cause delays. 

American vs. English Cars. 

The following letter addressed to the editor of Engineer- 

ing appears ina recent issue of that paper. The writer 

describes his impressions of the comparative merits of 

American and English passenger cars from the standpoint 

of an English car builder. 

Str.—So much is heard in England regarding the supe- 
riority of the American railway carriages, and at the same 
time one reads of so many serious accidents (so numerous 
that in October one American paper had a column headed 
‘*The Daily Smash”’), that some remarks comparing the 
two types of carrieges may not be without interest. 

The main difference is that the English carriage is on 
the ‘‘compartment” system, one vehicle containing, say, 
six distinct compartments not communicating one with 
the other. In the States the vehicle is on the ‘‘ corridor ” 
system, and is practically one large open room with a 
passage down the center, each carriage communicating 
with its neighbor. The American vehicle, which is invari- 
ably longer than the English, is entered by a door at 
either end, instead of one door on each side for each com- 
partment. 

The American condemns the English compartment, be- 
cause the passenger is at the mercy of any rogue or mad- 
man who may be his or her sole companion, and is there- 
fore occasionally the victim of serious assault without be- 
ing able to obtain assistance or move to another part of 
the train. Undoubtedly their system has the advantage 
over the English in that respect. They obtain the corri- 
dor by making their carriages some 20 inches wider than 
the English, and at the same time they gain head-room_ by 
raising the height of the vehicle in the center. The dia- 
gram, herewith, shows clearly the relative modern practice 
as taken from recently published drawings. The rail gage 
being the same in each case, it will be at once seen that in 
America the center of gravity is placed much higher; con- 
sequently the carriage is more liable to oscillation, and, in 
fact, it rolls heavily, especially when striking points or en- 
tering a curve, when the tendency of this large and some- 
what top-heavy vehicle (in some modern cases 76 feet long, 
weighing nearly 50 tons) is to shoot forward at a tangent 
to the rails. It is, therefore, more than probable that 
many derailments are caused, and the serious consequen- 

ces of accident intensified, by the disposition of this vehi- 
cle to leave the rails and fall over on its side. This wide 
vehicle is attached to the two bogies in the usual manner 
by resting on three blocks, and being held down by one 
bolt in each bogie; the strain upon these two bolts must at 
times be so enormous as to break them, when, of course 
the carriage is free from control. 

FULL LINE. AMERICAN. 

DOTTED LINE. ENGLISH, 

ENGLISH AND AMERICAN CARs, 

Another feature of American coaches open to adverse 
criticism is the form of the seat and the manner of attach- 
ing it to the vehicle. In England the seat is an in- 
tegral part of the carriage, and, even in the third class, is 
padded high enough to form a rest for the head. Across 
the water the seat is little more than a chair attached by 
screws to the floor of the carriage, and the back of the seat, 
which is reversible, only reaches to the shoulder. In the 
event of a sudden stoppage or jerk, the American either 
falls forward with his face or chest against the back of the 
seat in front of him, or, having no support to his head, 
his neck is probably broken over the back of the seat he 
occupies. Take avery serious shock, say a collision or 
derailment ; the seats in all probability give way, and, with 
the passengers (perhaps fifty in number), are thrown to- 
gether into a confused heap atone end of the car, where in 
winter the lighted stove adds to the horror of the situation. 
In England the compartments localize the personal injuries. 

As a matter of comfort in traveling, the third-class 
passenger here is even better off than the first-class pas- 
senger in America, in each case setting aside the more 
wealthy passenger who travels in parlor cars or saloons, 
whilst the English vehicle offers considerable advantages, 
as already shown, in the direction of safety of the pas- 
sengers generally. A CARRIAGE BUILDER. 

[A correspondent in the last issue of the same paper 

criticises the above communication, and says that few who 

have enjoyed the conveniencies of the American passenger 

car will agree with the writer’s statements, except, perhaps, 

that English car seats are more comfortable than American 

car seats. The criticism is concluded with the following 

paragraph :] 

‘* A Carriage-Builder” ends his letter by saying that, 
‘‘as a matter of comfort in traveling, the third-class 
passenger here is even better off than the first-class passen- 
ger in America, setting aside travelers in parlor and saloon 
cars.” His experience in third-class traveling must, I 
should think, have been confined to the dining car trains 
running north. I have no hesitation in saying that the 
ordinary American car is immeasurably superior to the 
ordinary third-class carriage in England. It is more 
roomy, has lavatory accommodation, rides more easily, 
and is warmed. I must admit that it is warmed too much, 
but that is due to the habits of the people, who like a 
temperature that is unbearable to an Englishman. Five a 
side in a third-class carriage is a condition of discomfort 
which cannot be attained in an American car, or, indeed, 
any where else. 

Condensing Engines in Scotland. 

In view of the completion of the Glasgow Central Rail- 

way presently under construction, and which is to be 

worked by the Caledonian Railway, a number of engines 

have been specially designed for overtaking that particular 

service. They are built on the condensing principle, and 

from the extremely creditable manner in which they 

handle the trains they are at present experimentally 

running in the vicinity of Glasgow, it is considered that 

the new line will have every advantage as far as motive 

power is concerned. These engines are the only condensers 

in Scotland.—The Railway Engineer. 

An excursion to Rock Island, Ill., caused a train on a 

branch road leading to that city to be crowded recently. 
Every seat was occupied and the aisles were filled. The train 

was delayed two hours at Prophetstown Junction, and the 

passengers, leaning their heads on the seats in front of 

them, went to sleep. When the train reached Lynwood 
it ran into an empty box car on asidetrack. The jolt 

threw the passengers forward. No one was seriously in- 

jured, but about 30 had the skin peeled off the center of 

their foreheads, down the bridge of their noses and a little 

off the bottom of their chins, The next day any of them 

could be identified a block away by the sticking plaster 

down the center of their faces. 

A Scandinavian Industrial Exhibition will be held at 

Malmo, Sweden, in 1896, 
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Communications. 

Why Not Decrease the Length of Locomotive Smoke- 

boxes ? 

Editor National Car and Locomotive Builder : 

In line with the abandonment of the extended smoke- 

box by the Union Pacific, and the resultant substantial 

advantages attained on that system in coalsaving and re- 

duction of fire damages and delays of trains by engines 

failing for steam, it is noticeable that the mest recent and 

approved practice, on other roads which still retain the 

extensi on, is to shorten it considerably. Instances of this 

Fig. 1. 

are shown in two representative engines of the World’s 

Fair exhibit, No. 350 of the Chicago, Burlingten & Quincy 

Railroad, their latest design for fast and heavy passenger 

service, and the famous 999 of the New York Cen- 

tral. In the former engine, the distance from center of 

exhaust pipe and stack to front of smokebox is only 374 

inches, and in the latter 38} inches, these lengths being very 

much less than that which was the general practice in the 

last few years. In view of the unquestioned satisfactory 

performance of these and other engines of the same types, 

it is not unreasonable to suggest that a further reduction 

of smoke box length (all other structural features of the 

front and draft and spark arresting appliances remaining 

the same) might be made with advantage and would 

retain all the desirable features of the present con- 

struction. 

A superintendent of motive power of one of the trunk 

lines, who is now deceased, stated to the writer that the 

only feature of advantage which he saw in the extended 

smokebox, and by reason of which he had been led to 

adopt it, was that it gave room for a sufficient area of net- 

ting, which, as he believed, could not be obtained with an 

Fie. 2. 

open stack in an ordinary smokebox, and similar state- 

ments as to the extension have been frequently made and 

printed, It is probable that the theory of the extension 

carrying the cinders to the terminal has, by this time, been 

pretty thoroughly acknowledged to be an erroneous one, 

and that the majority of those who continue to use the ex- 
tension do so on the basis that they cannot get enough net- 

ting otherwise. Just why many of the recent compounds 

of a well known type are saddled with enormous exten- 

sions, notwithstanding their builders claim that with their 

light exhaust they keep their coal in the firebox, remains 

a paradox, which cannot be explained either on the 

theory of cinder transportation or necessary netting capac- 

ity. 

The accompanying front end designs, each of which rep- 

resents a modification of a construction in use to a consid- 
erable extent, are submitted in support of the writer’s 

position that all the advantageous features (including 

ample netting capacity) of the extended smokebox con- 

struction are obtainable with a short front. Fig. 1 shows, 

with the addition of the dotted lines, and the omission of 

the two sheets of netting in similar lines, substantially the 
present standard extended smokebox construction. The 

modification, as shown in fuil Jines, is practically that 

which, after experiments with extensions, has been adopted 

as standard on the Mexican Central Railroad, the smoke- 

box being 24 inches from center of exhaust to front. 

That road having recently adopted wood as fuel, the 

engines have been fitted with diamond stacks, the length 

of smokebox remaining as shown. It will be obvious on 

inspection that the area of netting is ample, and the rear 

sheet also has the advantage of avoiding joints around the 

steam pipes. 

Fig. 2 will be readily recognized as a modification of a 

well know type used to some extent on Western roads, 

the peculiarity of which is a comparatively low nozzle, 

with lift pipe, and an inclined plate, running backward 

from the front of a horizontal sheet of netting to the stack, 

the netting, inclined plate and extension being shown in 

dotted lines. Omitting these, and using two inclined 

sheets of netting, as in full lines, all the remaining feat- 

ures are retained (except a slight change in the lower end 

of the lift pipe, which can be avoided by bending the net- 

ting to clear it), and there is not only an abundant area 

of netting, but almost as much as in the original con- 

struction. 

It either of the above designs should receive sufficiently 

favorable consideration by any of your readers to be 

deemed worthy of a trial, it may be added that. they are 
public property, neither of them being either covered by 

a patent or intended to be, so far as the writer is con- 

cerned, and, from his knowledge of past practice in this 

line, not presenting any patentable features whatever. 

J. SNOWDEN BELL. 
PITTSBURG, March 14, 1894. 

A Criticism of Merrick’s Proposed Passenger Car. 

Editor National Car and Locomotive Builder: 

Your February issue contained an illustrated article vy 

Mr. Merrick, which, owing to the radical changes proposed 

and to the prominence given itin your paper, calls for 

criticism. 

Mr. Merrick asks your readers to receive his illustra- 

tions ‘‘ more as the recordings of an investigator rather 

than as of consequence from definite and positive asser- 

tions ” such as he claims some car builders are in the habit 

of making. Itis not easy to understand what he means 

by this remark, but whatever it may refer to it certainly 

does not hinder him from making quite a number of posi- 
tive as wellas remarkable statements. 

He says that the platforms of cars droop slightly when 

first constructed and that this causes them to jar loose. No 

respectable car builder will allow anew car to leave his 

shop in this condition ; he will see that the platforms are 

at least level, the general practice being to raise them about 

three-eighths of an inch at the outer end: consequently 

this cannot be the cause of their jarring loose. 
Mr. Merrick also states that ‘‘ cars have been sent in for 

repairs with an entire platform hanging on with buta 

single bolt,” and then wishes to know what this platform 

would be good for inacollision. Perhaps he looked at 

this particular platform after the collision. 
The platform having plated timbers and secure fasten- 

ings, however, seems to be too strong to suit Mr. Merrick, 

as he makes it ‘‘mount its neighbor and go plowing through 

the wreck” ; neither does he like one of mediumstrength. In 

fact, he wishes to do away with platforms altogether. We 
will perhaps all agree that the platform is a weak point, 

but there must be a weak point somewhere. Mr. Merrick 

seems to realize this when he says that he does not believe 

a car can be made to withstand the shock of a collision, but 

has an idea that in a collision a train of his cars would 

assume a zig-zag shape, thereby preventing telescoping. 

We know that he advocates shorter cars, and that short 

cars have a tendency to do this, but I am inclined to think 

that 50 feet is still too great a length to produce this effect, 

and the desirability of such an effect is questionable. 

But, granting this to be the case and leaving the platform 

argument out of the question, is Mr. Merrick’s end framing 
sufficiently strong to cause this upward or sidewise deflec- 
tion? Or is it as strong as the Pullman or Wagner fram- 

ing, which are also composites of wood and iron? Mr. 

Merrick states tat, in the cars of the ‘‘Keystone Express” 

and ‘Exposition Flyer,” we have all the safety that can 

possibly be had in car designing, thus admitting that he 

considers them stronger than hisown. But he objects to 

thecost, These cars perhaps cost $10,000 and upward, as 

he says, but he neglects to inform us that the great length 

of these cars, the elaborate interior and furnishings, six- 
wheeled tracks, etc., make up the greatest portion of this 

expenditure. I venture to say that the cost of Mr. Mer- 

rick’s end framing will be as great as that of either the 

Pullman or Wagner. 

Taking up the design in detail and following the head- 

ings in the same order asarranged by Mr. Merrick in his 

description, we find that he claims, when referring to the 
plan of his car, to facilitate ingress and egress. When we 

consider that passengers get on and off at but one side, the 

one next to the station platform, and as there is no place 

provided on his car where two persons can pass each other, 
we cannot help but find that the reverse is true. This also 

applies to the passage from one car to another. 

Mr. Merrick also claims that there is an advantage to be 
derived by placing the body bolster as near the end of the 
car as possible. Conceding this (but for the sake of argu- 

ment only) we find that he limits himself to 8 feet 6 inches, 

being hindered by the steps; but as these same steps govern 

the distance on the present car, we fail to see the improve- 

ment. In fact, it is quite possible to place the bolster on 
the ordinary car at a distance of 8 feet 6 inches or 8 feet 9 

inches at the most, from the face of the platform end sill. 

Under the heading of End Frames attention is called to 
the manner of framing the door posts, and that it tends to 

decrease the decay usually noticed at these points. This 
may be the case as far as the posts are concerned, but the 

advantage will be more than offset by the rotting of the 

exposed ends of the sills and stringers, which in the present 

car are thoroughly protected. 

It is not surprising that Mr. Merrick was concerned about 

the design for a suitable step. The thing is rather trappy 

and about as convenient as the step on Pullman’s new 

vestibule; aside from the fact that it would require a special 

attendant, I question the policy of blocking up the only 

exit in case of an accident. 

Mr. Merrick makes his draft separate from his buffer 

rigging, and copies this feature from the English practice. 

This is going a long way for something which we have, 

and have had for more than 20 years, right here at home. 

This separation of the two functions is the principal fea- 

ture of the original Miller coupler and buffer arrangement, 

and in a modified form of the Janney and Gould also. 

The vestibule matter is disposed of in Mr, Merrick’s pro- 

posed design by simply stretching a curtain across the face 

of the gate. But Mr. Merrick will find, when he comes to 

study out the details, that the designing of a vestibule, 
especially when he has to avoid existing patents, is not so 

quickly accomplished. Aside from the fact that provisions 

must be made for light, proper fastenings, etc., how are 

_ these combination step gates—with curtains spread over 

them like a saii, and when open sticking out like so many 

wings from the side of the train—to be operated in a strong 

wind? 

Referring to the interior, it would seem that the arrange- 

ment of the toilet-rooms, heaters, etc., is not the best; it is 

certainly not as convenient as what we now have. 

Supt. CAR DEPARTMENT. 

Some Advantages of Merrick’s Proposed Car. 

Editor National Car and Locomotive Builder: 
I have read the articles in your recent issues by Mr. 

Merrick advocating the abolition of passenger car plat- 

forms, and while I could criticise some of the minor points 

of his proposed construetion, I do not feel inclined to do 

so, for there are some very good ideas suggested. The 

articles and proposed car require careful study to appreci- 

ate this. 
I think, however, that in service his buffer coupling 

cannot be handled with the same ease that we now hook 

up our safety chains, but I believe the device is practicable, 
and even if it does require a little more time, itis certainly 

worth it if it will prevent oscillation. The idea of holding 

the buffer plates together in this way is good, for it re- 

lieves the strain on the cars that we now have where the 
buffers are kept in contact by spring compression. 

I was struck with the easy manner in which he dis- 

patches the subject of vestibules. The platforms are taken 

off and the cars run up close together, so that all the side 
vestibuling that seems to be necessary is the application of 

fourfcurtains of some serviceable material. It does really 
seem that we could get rid of the enormous cost of*the 

Pullman vestibules by this construction, and still retain 

all the essential features. There is no doubt in regard to 

the present need of a better end construction on our pas- 
senger cars, but the advocacy of doing away with our 
platforms is a very radical one. 

I agree with the writer, however, in what he says about 
the length of passenger cars. We have come to some 
definite conclusion as to the length of a freight car, but we © 

are building our passenger cars all the way from 48 feet to 
70 feet and more. These cars all have their proportionate 

over-hangs, and when a long car is coupled on to a short 
one, the side strain on the couplers of the latter is some- 

thing enormous. The cost of repairs in service would be 
very much reduced if our passenger cars were of some — 
uniform length. I see that this car is but 50 feet over all, — 

and it seems remarkable that 50 passengers can be 

seated, and still the car have all the modern conveniences 

of two saloons, washstands and heater space. This should 

greatly increase the earning capacity of the car. 

_ CAR BUILDER. 
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In Favor of Abolishing End Platforms. 

Editor National Car and Locomotive Builder : 
It is very seldom that I consent to put in type any ideas 

that I may have on car construction, for the reason that 

we engineers in the contract shops are ‘‘ generally supposed 

to have no opinions,” but to simply build cars in exact con- 

formity to the plans and specifications sent to us by the 

various railroad companies. But in this particular instance, 

however, as the car under consideration is such a complete 

innovation, a few statements on my part may not be out of 

place. 
I consider Mr. Merrick’s idea of doing away with pas 

senger car platforms a step in the right direction. It had 
not occurred to me to entirely abolish them, but I have 
often thought that great benefit would be derived from 
extending the center and intermediate sills right through 

to the buffer beams. But, to come to the design in ques- 

tion, I fail to find any well-founded objection to the omis- 
sion of the platforms. I do not consider the design of 
swinging the steps out from under the car a serious objec- 
tion. On the contrary, it will have many advantages in 

every-day traffic, as the designer points out. Furthermore, 

it occurred to me in reading over the article that should 

the addition of trainmen to operate these steps be considered 

an objection, the steps could, by a little study, be made to 
operate in unison by compressed air, possibly by some con- 

nection with the compressed air now used for the brakes. 
The Challender truss isa good truss for passenger cars. 

In addition to the small angle iron riveted along the lower 

edge, there should also be one at the top. Again there 

should be an additional larger angle riveted along the 

center of the truss plate just over the heater pipes, to be 
used fora foot rest,and also to hold the wall end of the 

seats, All this to hold the thin steel truss plate very rigid 

and to keep it from buckling. 
As a car without platforms admits of large projecting 

end sills, which also serve as buffer beams, a fine opportu- 

nity is thus afforded to put the body truss rods clear through 

to the end sills. I have never come to think that the idea 

of securing the truss rods, or rather anchoring them, to the 
bolster at the side sills is the most e fficient truss. I believe 
a car could be made sufiiciently strong up to 60 feet in 

length. 
The equalizing lever as shown in the platform plan is, in 

my judgment, entirely too light. As the stems are placed 
far apart the strain leverage on this lever will be some- 

thing tremendous. It would not hurt things to also make 

the stems a little heavier, say 24 inches by 34 inches, in- 

stead of 2 inches by 3 inches. Two additional buffing 
stems, the same distance apart as the Janney, would be an 

improvement, I could also make some slight criticisms on 

the interior arrangement, such as doing away with the 

corner seats directly in front of the ladies’ saloon, but these 

are all minor considerations, and, as I said in the begin- 

ning, I consider the general design of the cara step in 

the right direction. 

A MECHANICAL ENGINEER. 

Carrying Surplus Coal on Tenders. 

Editor National Car and Locomotive Builde> : 

In regard to the matter of carrying surplus coal around 

on tenders, which was discussed editorially in your last 

issue, lagree with you fully. It seems to me that the 

matter of carrying more coal around than necessary (with- 

in reasonable limits) or wasting it along the right of way 

is something for which there is no reasonable excuse, Of 

course it is sometimes a matter of circumstance. In my 

own experience I have had to do with motive power in 
such condition from chronic defect that when a man 
pulled out on beginning his trip he wouldn’t know when 

he was going to arrive at his terminal. Sometimes the old 
horse would lean up against the first depot platform for 

want of breath, and a constant struggle would be main- 

tained to get somewhere. Such circumstances or bad 

weather on mountain divisions seems to warrant carrying 

extra fuel, but, strange as it may seem,I have never 

known an engineer at such a time, however he felt the 

security of having plenty of everything necessary, who 

carried his blankets or even an extra supply of ‘‘grub” 
with him to tide over a layout. 

The matter of carrying around constantly an extra 

amou nt of coal is a needless expense and one that railroad 

managements should avoid. There is on modern, well- 

organized roads a method in general management that 

keeps out of stores and shops any more material than is 

absolutely necessary. If such method shows economy as 
stated, why should it not be extended to the coal pile and 
relieve the drain through that source? Our standard ar- 
rangement places a board across the top of tank about five 

feet ahead of the back end sheet to keep coal off top of tank. 
Any accumulation of moist coal or dirt on iron sheets will 

corrode them as would occur if placed in moist ground. 

ENGINEER OF TESTS. 

Unnecessary Weights on Tenders, 

Editor National Car and Locomotive Builder ; 
I am glad to see you revive the subject of varrying sur- 

plus coal on tenders. When making coal tests on a Western 
railroad several years ago I made the engineers and fire- 
men very unhappy by only taking on the tender about a 

tubfal (1,000 Ibs.) of coa lover what I expected we would use 

onthe run. The engineer wanted at least three or four 

tubs extra for emergencies and the fireman wanted a good 
deal extra so he would not have to shovel it forward from 
the back of the pit. The writer wanted as little as possible 
left at the end of the run to weigh off. It would seem that 

the objection you name and the additional cost of carrying 

extra coal ought to pay for the extra work on a tender 

which would feed the coal to the fireman until it (the coal, 

not the fireman) was exhausted. 

But should you not carry this economy of tender load 
to the inside of the tank? On the engines I was accus- 
tomed to ride on, it was usual to carry at least 1,000 

gallons excess of water in the tank, and the water was 

scarcely ever run closer than 10 inches to the bottom, 800 
or 900 gallons. Injectors ‘‘ break” with four to six inches 

of water in the tank, so this last 400 or 500 gallons is just so 

much dead load, doing nobody any good. If this has not 

been remedied already by using a receptacle around the 
strainer, or some other method of keeping the entrance to 

the hose always covered with water, it seems to me it is 

high time it was 

RICHMOND, Va., March 21, 1894. 
J.H.S., 

The Antwerp Exposition. 

Editor National Car and Locomotive Builder: 
At a meeting of the members of the United States Hon 

orary Commissioners to the Antwerp International Expo- 
sition, held at their offiees, 14 and 16 Church street, New 

York City, on Wednesday, Apri] 14, it was resolved 
to again call the attention of American manufacturers and 

producers to the fact that the Antwerp Exposition will 
open promptly on the 5th of May next. This is assured, as 

all the main buildings of the Exposition are now com- 

pleted. Intending exhibitors are urged to make their ap- 

plications for spaces or concessions immediately. 

For manufacturers and producers who are now seeking 

the markets not only of Continental Europe, but of Latin 

America and Australia, exceptional opportunities can be 

had at the Antwerp Exposition for placing the samples of 

their goods before the buyers from these markets, because 

this is a business exposition. 

The representatives of the United States Commission will 

(where such services are required) have the general super- 

vision of the reception and care of exhibits during the term 

of the Exposition. Exhibits should be ready for shipment 

not later than April 10th. Special low rates for shipments 

to the Exposition direct have been obtained. 
For further particulars apply to the Headquarters Ant- 

werp Exposition, 14 and 16 Church street, New York City. 
T. A. MATTHEWS, Commissioner. 

Sanitary Appliances on Railroad Cars. 

Editor National Car and Locomotive Builder : 

There is something radically wrong in the methods of 

changing the air on the railroad passenger cars, especially 

on sleeping cars. This evil has existed for a long time 

and is now increased by the new systems of steam-heating. 

The cars at times get very much overheated, the ventilators 

are then opened in the upper part of the car, bringing in 

cold drafts, and the result is that passengers catch colds. 

Every traveler compelled to ride much in sleeping cars 

has experienced this, and there is no doubt but that there 

has been more sickness, disease and death caused by bad 

ventilation in cars than have ever been caused by the so- 

called deadly car stove. 

If the press would criticise the railroad companies on 

this matter of ventilation as it has for the stove, there 

would beachange. The idea of ventilating a railroad car 

by opening windows right over the passengers’ heads-is 
about on a par with placing the bed in a sleeping room 

close to the window and then opening it. Could anything 

be conceived that would be more absurd? And yet that is 

just what is done on thousands of cars to-day. Is it not 

time to make a change? If the perfect ventilation of acar 

was a very difficult or expensive undertaking there might 

be some reason for delaying to do what must inevitably be 

done sooner or later at any cost. 

It is not difficult to ventilate a car, however. The writer 

believes that a car loaded full of passengers can be venti- 

lated with absolute perfection—that is, the air changed 

without violent drafts (the existence of which condemns 

any plan of véntilation)—by cheaper methods than are now 
used, Why not, then, give some attention to the subject ? 

Why ignore it altogether? Certainly there is nothing that 

is more needed at the present time. I note that the Master 

Car Builders’ Association appointed a committee last 
year toinvestigate and report on the subject. It is to 

be hoped that some good may come out of this ; and good 

will come if some clear and well-digested plan is recom- 

mended. To this end the best way of admitting fresh air 

must be shown; that is, the best place on the car where 

the opening will be most free from cinders, smoke or coal 
gas, taking into account the varying conditions to which 

the train is exposed. : 

To illustrate: If the wind was always strong abeam, the 

smoke and gas from the locomotive would be blown 

away. In that condition of things the best place would 
be to admit the air on the roof. But that condition does 
not always exist. Cars go through tunnels and cuttings, 

and run along hillside embankments, At such times the 

smoke and gas follow the roof of the cars, and they are 

filled with smoke if the admission parts are open. Again, 
the atmosphere is often perfectly still. The cloud of 
smoke, gas and steam does not rise at all, but clings close 

to the roof. Openings that permit the entrance of this 

contaminated air are not evidences of good engineering. 

In this connection it is proper to quote the remarks of 

Dr. R. Harvey Reed, of the National Association of Rail- 

way Surgeons: 

‘« Tf we could only succeed in getting the car builders to 
attach a ventilating system to their steam heating appa- 
ratus which would free the air from dust, bring it in and 
warm it to a comfortable temperature, and release it at or 
near the level of the floor of the coach, and at the same 
time ventilate the coach at all the most distant parts of 
the car with ventilators placed at or near the floor, you 
would find a vast sanitary improvement as compared with 
the comforts of the coach of to-day.” 

This is without doubt the right idea as far as the inlet of 

fresh air is concerned, and the method above proposed, 

while bringing in the air, by its wide distribution would 

avoid drafts. The outlet of impure air is naturally at the 

top, and these openings should be provided with ventila- 

tors that would be self-acting, and so constructed that 

nothing in the shape of cinders, smoke or cold drafts could 

come in, OBSERVER. 

On the Wyoming “Flyer.” 

A man was one day making atrip on the ‘‘ flyer” of a 

Wyoming railroad. Passage on these trains is never taken 

except for journeys of considerable length; walking is as 

easy and much safer for short distances. On this occasion 

the movement was even more deliberate than usual, and 

the passenger called the conductor to his seat and said : 

‘*Isn’t this motion pretty slow?” 
‘* Well, we ain’t flying, I admit.” 
‘*May IL ask what is the trouble, then?” : 
“Certainly. We found a fine two-year-old steer stuck 

in atrestle back here before you got on and stopped and 
helpeditout. You know the rules of the road are in such 
cases the animal belongs to the company.” 

**But I don’t see why that should make yourun soslow, 
‘* Why, we’re taking that steer to headquarters, got it 

tied behind, and it ain’t used to leadin’, and don’t walk up 
very well, I’m doin’ all I can—got the brakeman prod- 
ding it up with an umbrel’, and an ear of corn tied to the 
end of the bell-rope. If you think I’m going to start up and 
go howlin’ along, and yank the horns off as good a steer. 
as there isin ths State, why, you’re mistaken, that’s all !” 
— Converse County (Wyo.) Press. 
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Economizing on the Corpse.—The Marietta “Journal” 
says that while an excursion train to Alabama was 
waiting at the depot, a negro appeared at the ticket 
window in the depot and purchased a ticket for himself. 
Then he said to the ticket agent: 

“Boss, I want ’nuder round trip ’scursion ticket for a 
corpse.” 
The agent opened his eyes in astonishment. An ex- 

cursion ticket for a corpse was something new to him, 
The negro explained: “You see, boss, my brudder 

died yesterday, and I want to take de corpse down to 
Montgomery and let the family view the ’mains, and 
den bring ’em back to Birmingham and bury him. Dis 
babes be a heap cheaper den fur de family to come up 

ere., 

Fourteen locomotives on the Orleans Railroad, in France, 

are equipped with a new form of valve gear, devised by 

Messrs. Durant & Lencauchez, and, from all accounts, 

have thus far performed very satisfactorily. Illustrations 

and particulars which are given in the Revue Industrielle 
of Dec. 16, 1893, show the locomotives to be practically 

modified Corliss engines, there being independent admiss- 

ion and exhaust valves at each end of the cylinders, and 

the valves themselves being of the rocking type. The ad- 

vantages aimed at are, of course, those incident generally 

to the use of four-valve engines—independent cut-off and 

compression, and economy in steam consumption. 

The use of electricity as a motive power for vehicles 
on streets and roads has seemed to be one of the ob- 
vious appliances of this agent, which has been delayed 
chiefly because of the difficulty in finding a suitable 
form of storage battery for the purpose. The use of 
such batteries for street cars and launches has proved 
successful, and it is now stated that carriages run by 
electric motors have been put in actual use in Berlin, 
Germany. These carriages, according to a brief de- 
sciption, have three wheels, the main axle having two, 
while a third one in front is used for steering. They 
carry power enough in storage batteries to run a con- 
siderable distance, and have so far worked well. 

Aluminum is finding its field of usefulness broadening in 

many directions. The United States Navy is experiment- 

ing successfully with aluminum life boats. Aluminum 

yachts are coming into use abrord, and the metal has re- 

cently been suggested here as a suitable material for car 

construction, Aluminum horseshoes are being made in 
France that are four times lighter than iron shoes. They 

should be good for racers. The latest thing out is aluminum 

cabs, which are to be tried in Paris by the ‘t L’Urbaine” 

Company, the largest cab company ip Paris. 

“The next train for Chestnut Hill leaves at 5:17— 
17 minutes after 5. Train now ready, on track No. 5. 
Track No. 5 for 5:17 train to Chestnut Hill!” 
Those were the words of the guard, and fhey rang 

through the waiting-room in Boston, with penetrating 
distinctness. As soon as he had uttered them a fair 
young thing rushed up to him and said: 

“Ts the train for Chestnut Hill ready yet? And what 
time does it leave?’ 

1. wb 



64 

Southern and Southwestern Railway Club. 

Interchange of Proceedings with Other Clubs—Grind- 

ing Treads of Wheels—M.C. B. Rules—Cylinder 

and Frame Fastenings—Counterbalancing. 

The regular quarterly meeting of this club was held at 

Atlanta, Ga., Jan 18. Considerable time was taken up at 

the beginning of the meeting discussing means of collect- 

ing dues from delinquent members, most of these being 

new members of the club who had never paid anything. 

A recommendation of the Auditing Committee was adopted 

to the effect that hereafter all applications for membership 

must be accompanied by the amount of one year’s dues, 

Interchange of Rules. 

A movement has been going on in the different railroad 

clubs looking to the interchange of the reports of their 

proceedings, the intention being that the members of each 

club shall be supplied with reports of the meetings of all 
the other clubs. At this meeting of the Southern and 

Southwestern Club communications were received from 

the New England Club, the New York Club, the Central 

Club and the Western Club, requesting such interchange 

of reports. In discussing the matter it was suggested that 

the cost of postage would be considerable, as generally 

the postal charge on each copy of a report mailed was two 

cents. Some thought that only those members who at- 

tended the meetings of the club should be given the re- 

ports of the other clubs, Others differed with this view, 

and expressed the opinion that those who paid for enjoy- 

ing the advantages of membership in the club should be 

permitted to have them all—even’ these books, It was 

finally decided to send each of the other clubs 100 copies 

of the reports of meetings and request reciprocation. 

Grinding Wheel Treads. 

A committee consisting of Messrs. W. H. Day, J. D. 

McPhail and W. H.H. Price made a report on the subject 

of grinding wheels cast in contracting chills. The report 

expressed the opinion that this particular style of wheel 

is yet so young in service that positive conclusions regard- 

ing it can hardly be formed, but that in order to obtain the 

best results from such wheels it-is very necessary that a 

partial grinding should be given their treads, in order that 

the fins or ridges caused by the chills may be smoothed off, 

A member of the committee, Mr. Price, reported investi- 

gations that showed wheels having fins or the flanges fre- 

quently run from 500 miles to 800 miles before these are worn 

off sufficiently to cease humming while running, but that 

some wheels removed because of being track worn still re- 

tained marks of the contracting chill on their flanges. Brake- 
shoe wear and rolling on the rails cause the treads of such 

wheels to wear smooth, Mr. Price said, in 1,000 to 1,500 

miles, He believed the flange should be ground as well as 

the tread. 

Mr. Sanderson expressed the opinion that it is very 

necessary to grind the treads to avoid unnecessary wear 

on the rail heads, as without such grinding the fins on the 

treads of the wheels noticeably nick the railheads, and 

that such wear is a very important item of expense. His 

experience with contracting chilled wheels was that they 

are by no means round, and his practice is to bring them 

to a true circle before boring them. 

Mr. Meehan expressed the belief that the wear of brake- 

shoes will remove the fins and leave the wheels perfectly 

smovth. In reference to this Mr. Sanderson said that this 

would be rather hard on the brakeshoes, as the chill of the 

tread was so hard that he had frequently tried to chip off 

the fins with a hard cold chisel, but the fins had chipped 

the chisel. 

Mr. Meehan asked the cost of grinding the tread, but 

Mr. Sanderson had no figures in regard to it. Mr. Roberts 

stated that it costs 15 cents apiece to grind the Whitney 

wheel, and President Leeds stated that his company paid 20 

cents extra for boring and grinding. President Leeds also said 

that in his opinion fins on the tread were very destructive 

to rails, and he believed that the humming noise produced 
by rough wheels proved this. He believed that wheels 

should be ground on an arbor, or by some appliance that 

would hold the wheel central and grind it perfectly cir- 

cular. When ground on rollers with an emery wheel the 

tread is made smooth but the wheel may be left elliptical. 

Mr. Sanderson compared the action of a rough wheel run- 

ning around curves to the effect produced by a good emery 

wheel applied to the side of the rail head, 

Mr. Hooker offered a resolution to the effect that all 

wheels should be first bored and then ground on an arbor, 

but after some discussion he modified the same to read 

that wheels should be ground in such a way as to insure 

removal of the fins, both on tread and flange, and at the 

same time insure their being circular. 

Master Car Builders’ Rules, 

The committee on the subject of revising the M. C, B. 

rules is to report at the April meeting, and a short discus- 

sion of the matter was indulged in by the members present 
at this meeting. Mr, Sanderson said that the greatest, 
troubles experienced in carrying out these rules were 

questions of veracity and stupidity, and said that the 

former would have to be left to the parsons but that rail- 

road officers are responsible for the latter because they 

appoint men to positions for which they are not properly 
trained. He believed that the principal need of the Book 

of Rules is thorough revision, for as at present arranged 

the rules are very difficult to find speedily. In this con- 

nection President Leeds expressed the belief that a com- 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 
ee 

mittee should be appointed to put the rules under sub- 

headings, condense them, and have each subheading ex- 
haust the subject that properly came under it. Mr. 

Roberts suggested that the rules should be made more 
specific, as inspectors are not familar with the views of 

the heads of departments, therefore the rules should cover 

what isintended. He also suggested that the Book of 
Rules should contain the Interstate Commerce Law. Mr. 

Sanderson suggested that the proper gage of track should 
be considered. President Leeds said that if this subject 

was taken up ‘“‘ we should go back to the five-foot track 

in order to get decent boilers for our engines.” He sug- 

gested that specific weights should be adopted for bear- 
ings of M. C. B. dimensions; also, that a limit of thick- 

ness be established for the lining, as now in replacing 

brasses lead is often paid for as brass. 

Cylinder and Frame Fastenings. 

This subject was discussed at considerable length, the 

report of the committee on it having been presented to 

the previous meeting. The portion of this report referring 

to the fastening of cylinder saddles together and to the 

smokebox, and_ to the fastening of single and double bar 
frames to cylinders, was published in the NATIONAL CAR 

AND LOCOMOTIVE BUILDER for February ; and the portion 

relating to the designing of frames appears elsewhere in 

this issue. In opening the discussion Mr, Sanderson re- 
ferred to the models of cylinders shown in Figs. 1 and 2, 

and said that in the arrangement shown in Fig. 1 there was 

nothing to hold the saddle square but the stiffness of the 

vertical walls. He illustrated by pushing one cylinder 

ahead and the other back (as occurs in each revolution of the 

drivers), the weakness of the saddle. Handling the model 

shown in Fig. 2,in the same manner he illustrated the 

great strengthening advantage of the web ZZ. Mr. Davis, 

of the Richmond Locomotive and Machine Works, expressed 

in a letter the belief that shrinkage strains and bad metal 
were the most prolific cause of broken saddles, and stated 

that his firm made a practice of annealing the cylinders. 

Mr. Sanderson believed that a better practice was to leave 

the casting in the mold a couple of days, or at least over 

night, so as to cool slowly, and then annealing would be 

unnecessary. 

PROPOSED DESIGN FOR SINGLE BAR FRAME, 

Mr. Sanderson invited attention to a comparison of Figs, 

13 and 14 (in the committee’s report referred to), pointing 

out that in Fig. 14 the steam passages are crookedjand con- 

tracted, and that in Fig. 13 the passages are free and large. 

He also spoke of the fact that the faces of the steam pipes 

were in line with those of the exhaust pipe seat, so that 

on large planers these faces can be trued off easily; and 

he spoke of the uselessness of placing these faces at differ- 

ent angles, as in Fig. 14, or of the fancy outlines shown in 

Figs. 10and 11. Referring to a review of the report he had 

received from Mr. Rhodes, of the C., B. & Q., Mr. Sander- 

son said that exception was taken to the steadily increasing 

weight of frames and to the large number of bolts and 
keys used to keep them together, when a better plan would 
be to dispense with splices and get the joints in front of the 

cylinders. Mr. Rhodes sent a blueprint of the latest design 

of double bar frame used on his road, and which is forged 

solid to the front pedestal Jeg and carried forward past the 

cylinder. An engraving illustrating this frame is presented 

herewith. In reference to this design, Mr. Sanderson ex- 

pressed the belief that it would be better to make the upper 
bar all in one piece, and splice the lower bar back of the 

cylinder, and suggested that a similar plan could be followed 

for asingle bar frame, and he presented a drawing of such 

a proposed frame, which is shown herewith. 

Counterbalancing. 

Referring to the reports of the tests of locomotive 

counterbalancing at Purdue University, President Leeds 

said that the impression given by these reports that loco- 

motives are usually counterbalanced in such a way as to be 

very destructive to the track should be corrected, as should 
alio the impression that these experiments had revealed 
any facts or principles previously unknown. Speaking 
of his own practice Mr. Leeds said that recognizing the 

destructive action of the counterbalance of reciprocating 
parts, his instructions are to balance only two-thirds of 

such parts, which has been found sufficient to make a 

reasonably good riding engine, the deficit between this 

and perfect counterbalancing being yielded to spare the 

track from unnecessary punishment; and he quoted as 

follows from his specifications: 
‘‘That each pair of wheels shali carry its own counter- 

balance for the revolving and reciprocating parts, and no 
surplus will be allowed in any wheel to exceed the weight 
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distributed-on that wheel; that where main wheel cannot 
be properly connterbalanced with solid blocks cast in, the 
counterbalance blocks shall be cast hollow and filled with 
lead.” 

Mr. Leeds expressed the opinion that the experiments 

would have little effect on current practice in counter- 
balancing, although there might be more effort to reduce 

the weight of reciprocating parts, but he thought this was 

a study that had not been neglected. 
As announced in our last issue, the next meeting of this 

club will be on April 19, at which the subjects discussed 
will be Construction of ends of box cars and the cause 
and remedy for bulging out of same; Is the collar or collar- 

less axle best adapted to general rolling stock service? The 
relative strength of different patterns of metallic, com- 
posite and wooden brakebeams; and Methods of clean- 

ing tubes while engines are housed. 

Early Use of the Snow Plow. 

(From the Philadelphia ‘‘ Pennsylvanian,” Feb, 4, 1836.) 

Since last Saturdry, Jan. 30, the Camden and Amboy 

Railroad Company have not been able to drive a single car 
10 miles! On Monday they attempted to perform their 

usual strip to New York, and after working eight hours, 

and making eight miles, they gave it up. In the mean 

time the passengers would have frozen to death, if it had 

not been for the farmers on the road, who took them in, 

Since then not a car has gone by—four if not five days 

they have been lying on their oars. This would have been 

fine work if they had had the mail. Five days without a 

mail to or from New York! 
The failures here complained of ought not to impair the 

public confidence in Railroads, inasmuch as it is evident 
that they are referable to a deficiency in the management 

and not to any defect in the system. The Baltimore and 
Ohio Railroad, including the Branch to Washington, has 

been in operation from its first opening in all kinds of 
weather, notwithstanding the unfavorable nature of the 

Route, passing as it does through many deep cuts, narrow 

defiles and along almost perpendicular cliffs of great eleva- 
tion, where snow-drifts and ice accumulate in much greater 

masses than in any open country. We have seen it stated 
that more than one thousand men are now employed on 
Camden and Amboy Railroad inremoving the snow. Now 

the Baltimore and Ohio Railroad has been kept open by 
machinery invented expressly for the purpose, by which 

not only snow but solid ice is effectally removed, so that 

the engines and trains of passengers can advance at the 

rate of eight or ten miles an hour under the most unfavor- 

able circumstances. 

As pioneers in the construction of railroads in the United 

States, the Baltimore and Ohio Railroad Company deserve 

the thanks of the whole community for this great achieve- 
ment, as it goes to establish the important fact that rail- 

roads can be kept open and in full operation in all kinds of 

weather by the timely application of proper machinery. 

The machinery above referred to consists of a snowplow 
which etfectually removes the snow, and a drag which 

rips the ice from the rails even when two or three inches 

thick, so that the engine and passenger trains can always 

pass ; and as full evidence of the efficacy of the plan here 
in operation, we need only repeat that the trains of passen- 

ger cars to and from Washington and Baltimore have 

never since the opening of that road lost a single trip, 

though more unfavorable weather, so far as ice, snow and 

sleets are concerned, perhaps never occurred in this climate 

than has been experienced sirce that road has been in 

operation. 

In spite of the hard times more anthracite coal was 

mined and sold in 1898 than any other year, while the av- 

erage price obtained was higher than that of several years 

previous. 

*‘T’ve been lying low for some time now,” said the Fire ; 

‘‘and I believe this is a good chance to go out.” ‘‘ Oh, no, 
you don’t !” said the Coal, as the porter dumped the hod ; 

**T’'m onto you !” 

No one should ever read on a running car by day- 

light, and especially not by the imperfect artificial light 

supplied on them at night. The motion of the car sub- 

jects the muscles of the eye to a constant strain in the 

effort to adjust themselves to the printed page, and a 

perseverance in the habit will soon ruin the best pair of 

eyes in the world. 

The Great Northern Railway of Ireland appears to be 

taking the lead across the channel in the improvement 

of passenger carriages. They have just turned out 

from their works at Dundalk two specimen composite 

carriages, embracing the newest improvements, and 

including lavatory accommodation. One of the car- 

riages is for first-class passengers, and has four com- 

partments, two of these having each a lavatory; the 

other is a composite, consisting of two first-class com- 

partments with a separate lavatory for each, and two 

second-class compartments, also provided with lavatory 

accommodation. A device employed in each of the 

lavatories that will be much appreciated is the tor- 

pedo ventilator, which, acted on by the motion of the 

train, constantly purifies the air. The upholstery of 

the first-class carriage is luxurious, the interior of each 

being finished in rep and morroco leather, while the 

sides are ornamented with mirrors and photographs of 

Irish scenery.—The “Railway Engineer.” 



ApriL, 1894. NATIONAL CAR AND LOCOMOTIVE BUILDER. 65 
ee 

Expansion Pad for Compound Locomotive, N.Y.,N. H 

& H. R. R. 

In our issue for September, 1893, we illustrated and de 

scribed at some length the compound locomotive built for 

the New York, New Haven & Hartford Railroad by the 

Rhode Island Locomotive Works, and we herewith pre- 

sent an engraving of a detail of this engine that will 

doubtless be of interest to many of our readers. It is 

a drawing of the expansion pad used, and which we 

understand is giving very good satisfaction, and is 

considered far superior to the ordinary link expansion 

arangement that is put on to engines having a firebox 

running over the top of the frames. 
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Trains on the Congo Railroad. 

The Congo Railroad has just opened for business so far 

as has been completed. It has arrived at the dignity of 

a time table, and schedules of passenger and freight traffic. 

What the road lacks in length it makes up in charges. It 

costs anybody who has a social position to maintain $10 to 

travel 25 miles. This is the first class rate, and the drop 

from first to second class is precipitous and abysmal. The 

only accommodations for second-class passengers are such 

as they can find in the freight cars, but they can afford 

to stand up if need be, for they are required to disburse 

only $1 for transportation that costs the unfortunate few 

ten times as much. 

Modern improvements in train management are a fea- 

ture of the new African railroad, The fact that only one 

train a day starts from each of the termini reduces to a 

minimum the danger of a rear-end collision ; but as the 

Congo Railroad differs from our trunk lines in having only 

a single track, it is not expedient for trains to attempt to 

pass one another between stations. The four stopping 

places along the line have therefore been connected by tel- 

ephone, and conductors are under orders not to leave one 

station until assured by telephone that they will havea 

full monopoly of the travk to the station ahead. 

When the line is completed to Stanley Pool there will be 

a fine opportunity for tourists of the adventuresome sort 

to catch a glimpse of the lower Congo Valley and return 

to the sea breezes in a few days. It is to be expected that 

the progress of civilization will have a tendency to reduce 

the price of first-class tickets. The company, however, 

has a monopoly of railroad building for many years to 

come, and will be likely to charge all the traffic will bear, 

without any fear that competitive routes or ticket scalpers 

will demoralize rates. Of course, the needs of commerce 

and the pressure that the Congo Free State may exert, will 

soon have a tendency to place all charges on a reasonable 

basis. : 

The road is completed to Nkenge, 25 miles from its start- 

ing point at Matadi. It is now fairly on the plateau behind 

the hills that overlook the foaming cataracts of the river. 

The road thus far has been hewn out of the toughest of 

rock, skirting first the Congo and then zigzagging up the 

Mposi River Valley, where a number of costly bridges were 

thrown over the troublesome stream. Nearly all the diffi- 

culties of the entire route have now been conquered, and 

rapid progress may be made to Stanley Pool, where steam- 

ers from far and near will bring freight to the cars. 

Facts are stubborn things; and this railroad must 

astonish the small army of writers who affirmed a few 

years ago that white men could accomplish nothing in the 

trying climate of the Congo Valley. 

According to Prof. D. 8. Jacobus, for a given tank 

capacity and maximum pressure, from four to five 

times as much power can be stored by liquid carbonic 

acid gas as by compressed air. If the gases are heated 

to 883.5 deg. Fahr. before use, a carbonic acid com- 

pound engine would require 21.6 pounds of gas, and an 

air engine 14.3 pounds of air. If the exhaust of the car- 

bonic acid gas engine is condensed, the theoretical effi- 

ciency will be the same as that of any other heat en- 

gine working through the same range of temperature. 

The working pressures will, however, be very high. 
. 

Plant of the Jackson & Woodin Manufacturing 

Company. 

The Jackson & Woodin Manufacturing Company has its 

shops situated in one of the most picturesque localities on 

the Susquehanna River. These are at Berwick, Pa., a town 
of over 3,000 inhabitants and situated 1,500 feet above sea 

level. The great car works constitute the life of the town. 

These have grown from a very small beginning to one of the 

largest car works and manufacturing plants in the United 

States, covering at present nearly 75 acres of ground. The 

capacity of the car works is 12 cars per day of 10 hours, but 

at present only 10cars per day are being built. Cars of 

every description are manufactured, and all the merchant 
iron used in their construction is manufactured by this con- 
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cern in its own mill. Castings of every description and all 
sorts of forgings for cars and specialties are turned out. One 

line-to which special attention is paid is that of casting for 
cable and electric railroads. The Jackson & Woodin Manu- 

facturing Company has 1,200 men on its payroll, and at the 

end of every month these receive somewhere in the neigh- 

borhood of $40,000. The circulation of this money from hand 

to hand is the business life of the town. Without the cor- 

poration, Berwick would be but ahamlet. With this great 

industry it is one of the most prosperous towns in Pennsyl- 

vania, 

The Sams Automatic Coupler. 

The accompanying engraving does not show all the advan- 

tages of the Sams automatic car coupler, which really has 

many excellent advantages over any formof the link and pin 

type of coupler that has come to our notice. It is very sim- 

ple in construction and effective in operation. 

Referring to the cut it will be seen that the drawhead is of 

the usual design, excepting in the items of pin holder and 

link chamber. The latter differs from ordinary practice only 

in the fact that its bottom is inclined downward toward the 

rear, and that its opening is considerably flared. The pin 

hole is of cross shape, and at its top is beveled toward 

the rear. The pin is of the flat form, and carries ribs or 

wings which extend from the head to a point a little 
beyond the middle of the length of the pin. The 
pin is raised with the usual operating lever leading to 

the side of the car. In raising, its head is naturally slightly 

pulled backward, and the pin consequently, as soon as the 
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ribbed portion emerges from the pin hole, falls back to the 

position in which pins are usually set for coupling, such as 

shown in the cut, the rearward beveling of the top of the 

hole permitting this. The pin thus set to lock is quite secure 

in its position, and will drop only when the concussion 

caused by two cars coming together occurs. The coupler 

upon the approaching car is in the condition shown, the link 

being upheld in position to enter the opposing coupler by the 

weight of the pin, the ribs of which bear upon it. These ribs 
thus have two essential functions, one to hold the pin up in 

position for coupling as shown, and the other to press the 
link down in the rearwardly inclined chamber of the draw- 

head and thus force the projecting end of the link up to 

proper alignment for entering the opposing drawhead, as 

also shown. 
This coupler has proved itself to be thoroughly practical in 

service on the road. Itis offered by the Sams Automatic 

Car Coupler Company, 516 Equitable Building, Deaver, Colo, 

The Denver & Rio Grande has a number of cars equipped 

with it, as have also several other roads, and the reports are 

all very favorable as to its perfect and practicable operation, 

The American Mineral Wool Company, of New York City, 

has been chartered in New York with a capital of $21,000. 

Frederick H. Prentiss, of Chicago, I1].; Charles H. Rockwell, 

of Cleveland, O.; Wallace C. Andrews, W. F. Weiss, Bailey 

Whipple, Henry Franz and W, J. Townsend, New York City> 

are directors, 

Morris Journal Box Lid Infringements. 

The Morris Box Lid Company, of Pittsburgh, Pa., claims 

that infringements of its patents are being made by several 

concerns offering pressed steel journal box lids for sale. The 

company is taking steps to assert its legal rights, and has 

received the following letter from its attorneys: 

Law Orricks OF RAYMOND & OMOHUNDRO, } 
MONADNOCK BLOCK, CHICAGO, r 

March 15, 1894. } 
Morris Box Lid Company, Pittsburgh, Pa. : 
GENTLEMEN—Replying to yours of yesterday concerning 

the box lid suits brought by you, I am, for you, vigorously 
prosecuting suits under your last lid patent against the 
Drexe) Railway Supply Company, of Chicago, and against 
Pennock Bros., of Ohio, the latter being atest case. I have 
as yet commenced no suit against the Davis concern, and 
have commenced no suit under your die patents for making 
the stamped steel lid, for I am confident of success in the 
test case referred to, and, that case being determined in 
your favor, the whole matter will be practically and com- 
mercially settled without a multiplicity of suits and without 
any appearance of persecution on your part. 

n the test case above referred to, our testimony in chief 
was closed some time since, and the defendants are now in 
the midst of taking their testimony. In the litigation, the 
only allegation or particle of proof yet made, or even sug- 
gested, by the defendants militating against your claim as 
above named, is the allegation that Mr. Willard Pennock, 
and not your Mr. Morris, was the prior inventor. As to this, 
it is sufficient to say that he made the same claims in ex- 
haustive interference proceedings in the Patent Office, but 
was there defeated, the decision being in your favor; and 
further, that I have completed the cross-examination of Mr, 
Pennock, which conclusively shows that the third story 
which he now tells about this matter is no more to be relied 
upon than was his prior story, as to which the decision of 
ee Commissioner of Patents was adverse to him and in your 
avor. 
Until receiving instructions from you to the contrary, I 

shall not commence any aditional suits, but shall push the 
pending test case, and follow the same, if the stubborness 
of the defendants shall so require, with additional suits 
under your other claims. Very truly yours, 

JAs. H. RAYMOND. 

As is well known, the Morris box lid is manufactured and 

sold by the A. French Spring Company, of Pittsburgh, Pa. 

National Tube Works. 

William S. Eaton has resigned as treasurer of the National 

Tube Works Company, of Boston. He has been succeeded 

by Mr. Arthur F, Luke, who has been assistant treasurer 

for four years. Mr. Eaton will remain as a director and as 

chairman of the Finance Committee. He has contemplated 

retiring for some time and now feels that with the company 

in good shape he is entitled to some respite at his age. 

Mr. Eaton started with this company in 1869, when it was 

located in East Boston with only $100,000 capital, and with 

poor credit. Now it has the largest plant of its kind in the 

world, a share capital of $11,500,000 (half common and half 

preferred), $1,500,000 surplus of bills receivable over bills 

payable, $2,000,000 in material on hand, and manufacturing 

plant that cost $7,000,000. The sales of the company for the 

year ending July 1 last were$18,000,000, and the stockholders’ 

profit about $900,000, which, after paying 7 per cent. on the 

preferred stock, left $500,000 surplus, which was invested in 

the company’s new steel plant. It is understood the com- 

pany during the present depression is doing about 60 per 

cent. of the business it was doing a year ago.—Financial 

and Commercial News. 

Sales of the Magnolia Metal Company. 

The business of the Magnolia Metal Co., in its sales of 

Magnolia metal, has increased 12 per cent. from January, 

1893, to January, 1894, over the sales of the previous year, 

notwithstanding the great financial and industrial depres- 

sion that has passed over the country during that time. The 

factory of this company has never closed down for one day 

on accountof the panic, anda part of the time it had to 

run all night in order to keep up to the company’s orders 

for Magnolia metal. 

The outlook for the present year is very bright, and this 

company anticipates an increase of at least 50 per cent. over 

the sales of 1893, 

The General Agency Company, manufacturers of the 

“ Dragon” Fountain Car Washing Brush, and sole represen- 

tatives of the D. A. Hopkins Company, manufacturers of 

journal bearings, etc., and other prominent manufacturers 

of railroad materials, have moved their oftices from 115 

Broadway to 32 Park Place, New York. 

Mr. Charles T. Schoen, of Pittsburgh, President of the 

American Brake Beam Company, has resigned from that 

oftice. Mr. W.A. Pungs, of Detroit, who was formerly with 

the Michigan Railway Supply Company, and who has been 

general manager of the consolidated company since it was 

formed, has also retired. Mr. Henry D. Laughlin has been 

elected President and General Manager. 

Riehle Bros. Testing Machine Company, of Philadelphia, 

Pa., has appointed Mr. Carroll B. Smith, 32 Builders’ Ex- 

change, Buffalo, N. Y., its selling agent for Buffalo and 

vicinity for the Riehle U. S. standard testing machines and 

special testing appliances, and for the Riehle-Marble-molding 

and countersinking machines, marble sanders and hole cut- 

ters, Riehle-Robie patent ball bearing screw jacks, screw 

and hydraulic presses, and the Riehle-Anderson safety track 

jack. 

The Beamless Brake Company, of Bloomsburg, Pa., has 

just received an order from the New York, Susquehanna & 

Western Railroad Company for 50 sets of the “‘Beamless 

Brake” to be applied to the new coal cars recently ordered 

by them. The New York, Susquehanna & Western has had 

the brake on trial for over a year and has lately put it on 
several cabooses. The above mentioned cars are a por- 

tion of the order for 200 cars recently placed with the Blooms- 

burg Car Company, 
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Ventilation with Low Steam Pressure. 

It has always been supposed that if blowers are used to 

produce ventilation, a high steam pressure will have to be 

carried to run theengine. This objection has been overcome 

by the use of low pressure steam engines, The accompany- 

ing cut shows a steel plate fan with a double horizontal 
engine, each cylinder being twelve inches in diameter, with 

a stroke of six inches. The engine will drive a 108-inch steel 

plate fan 300 revolutions per minute, with a boiler pressure 

of ten pounds. At this speed the fan will deliver 50,000 

cubic feet of air per minute, which is equivalent to making 

““Common-Sense”’ Counter Bore or Facing Bar. 

The counter bore or facing bar illustrated herewith isa 
new tool, designed by the Cleveland Twist Drill Company, of 

Cleveland, Ohio, and was first shown to the public at its 

booth at the World’s Fair, where the tool was very favor- 

ably commented upon by some of the best known mechanics 

of the country. The company reports many sales already. 

The blade or cutter is held centrally in the taper plug by a 

conically pointed set screw shown in the illustration. This 

plug or holder, asit is called, is fitted into the ordinary twist 
drill socket of any convenient size, the end of the socket 

having a slot or notch milled across its open 

end to receive the top of blade or cutter. By 

this arrangement, the whole strain comes on 

the larger socket or driver, and there is no 

twisting or other strain whatever on the smaller 

part. The end of the holder is turned down as 
small as is consistent with the necessary 
strength, and hardened steel 

bushings of various sizes are 

furnished with each tool to 

act as leaders or pilots. 

Blades of the correct angle 

for countersinking for screw 

driver headed machine 
screws can be furnished ex- 

tra. These tools are no ex_ 

periment, as they are already 

in use in some of the fore- 

most shops in the country, 

from the smallest size up to 

blades six inches long. This 

tool is called by the manu- 

facturers the ‘‘common-sense 

counter bore or facing bar.” 
The several parts are made 

standard jigs, and are to 

VENTILATING BLOWER WITH LOW-PRESSURE ENGINE. 

a complete change of air every 15 minutes in a building con- 

taining 750,000 cubic feet of space, The blower is made of 

heavy steel plate bolted and riveted to an angle iron frame 

supported by a cast iron base, It is very rigid and free from 

all vibration. The fan wheel has steel plate blades riveted 

to T shaped steel arms cast solid in the hub. The blades are 

all riveted to wide rims or bands on each side, which gives 

strength to the wheel and smoothness to its motion, and 

delivery of air. The shaft is extra large, offering ample 

bearing surfaces to the journal bearings, which are long and 

of an improved design. 

The engine has balanced valves, large wearing surfaces to 

all reciprocating parts and is the simplest in design of any 

engines on the market. It is built to run 24hours aday and 

seven days a week, if necessary. The engine is supported 

by a cast-iron base, anchored to a solid brick pedestal 

capped with stone. The crank shaft in this case isextended 

through the blower and is supported on the opposite side by 

a bearing, thus becoming a shaft for the fan wheel as well 

as the engines. This is what is called a direct attached 

engine. The blower can be made for pulley and belt attach- 
ment when desired. 

The cut shows what is called a right-hand top horizontal 

discharge blower, although they can be built to discharge 

in any direction and at any angle. Two blowers with en- 

gines like the one shown were erected in two school build- 

ings in Salt Lake City, Utah, during the past season by the 

Huyett & Smith Manufacturing Co., of Detroit, Mich., who 

are the manufacturers. They have been given a thorough 

test this winter, and it is reported that they have more 

than filled every requirement. 

TTHNTHTTNTHNANA 

carried in stock so that any piece can be duplicated with the 

certainty that it will fit into its place properly. 

Automatic Fac-Simile Lathe. 

The accompanying cut represents Gleason’s Fac-Simile 

Lathe, which will turn an exact imitation of the original 

pattern in all its traits and peculiarities. Ifit is desired to 

turn a very small piece of work, a large woooden pattern can 

be used, and the work will be an exact imitation of the pat- 

tern in areduced form. It will turn ax-handles, lasts and 

all kinds of odd shapes and contours. 

The machine is designed to be simple, strong and well- 

proportioned, giving proper strength and lightness where 

required. Easy way of adjustments are provided, and all 

parts subject to wear can be easily and economically re- 

newed. The operator on this lathe has no need to move 

from the position he takes in putting the stockin the lathe 

to be turned ; he ean operate all parts without going from 

one end of the machine to the other ; this time saved means 

more work done. The screw and main shaft are large and 

made of steel, with a long bearing for the main driving- 

pulley, which drives the cutter- head, steel being used for the 

spindles and all studs, 

This machine is manufactured by the Henry C. Ayer & 

Gleason Company, Second and Diamond streets, Philadel- 

phia, Pa. 
—— 
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AUTOMATIC FAC-SIMILE LATHE, 

The Detroit Graphite Manufacturing Company, of Detroit» 
Mich., is manufacturing.a graphite paint which experiments 

show will prove valuable in many ways to railroads. A 

year ago several of the flues of a boiler at the company’s 

works were given a coat of the paint. When they were ex- 
amined recently they were found in as good condition as 

when painted. The other flues, which had not been coated 

with the graphite, were badly corroded. The tests showed 

that the paint prevented the scale from forming on the 
tubes, and it is believed that the same would be the case in 

locomotive boilers, The paint forms but a thin coat which 

would not materially obstruct the free transmission of heat to 

the boiler water. It is very adhesive and adheres to bright 

tin so tenaciously that the tin may be bent back and forth 
till broken without flaking the paint. 

The A. French Spring Co, has issued a catalogue illustrat- 

ing the various articles it manufactures. As is well known, 

among the principal of these are locomotive, passenger and 

freight car springs, and elliptic and spiral springs of all 

descriptions. This company makes the manufacture of 

spiral springs a specialty; and the excellence of the output 

of these and the other articles made by it is well known to 

be unsurpassed. The A. French Spring Co. also makes 

springs specially adapted to street railway service, for 
electric, cable and horse cars. 

The Builders Iron Foundry, of Providence, R. IL, has 
issued a new edition of its catalogue and price lists. The 
price lists have been revised and the catalogue is slightly 
larger than that of last year. It contains a list of offset 
pipes, and devotes a little more space to the Venturi meter. 
The specialties treated of in the catalogue are Globe cast- 
ings, and other fittings for water works. 

Anna Boristein is the only woman in Indiana who owns 

a locomotive. It is tied up in litigation with the Chicago 
& Southeastern Railroad, and is of no practical use to 
the owner. She sued for its possession in the Boone Cir- 
cuit Court, which decided in her favor, as well as allowing 
her $150 damages. The railroad has appealed to the Su- 
preme Court. 

A woman who brought suit against a railroad company in 
Kentucky was awarded a few days ago $150 tor the killing 
of her horse and 1 cent for her husband, who had received 
fatal injuries in the same accident. The connection of the 
awards gives them an invidious aspect. 

Messrs. William G, Bell and Thomas M. Bell have formed 
a copartnership under the title of Bell & Co., with offices in 
the Betz Building, Philadelphia. They will handle railway 
and mine supplies, and represent manufacturers of iron and 
steel specialties. 

Mr. Geo. E. Pratt, formerly with the Lamokin Car Works, 
Lamokin, Pa., has left that firm and is now representing the 
Street Railway Department of the Jackson & Sharp Co., of 
Wilmington, Del. 

Mr. W. M. Wilson, who was formerly with the Otis Steel 
Co., of Cleveland, O., has resigned from that firm and con- 
nected himself with the Carbon Steel Co., of Pittsburgh, Pa. 

The Cleveland Twist Drill Company has just furnished the 
United States cruiser Columbia with a full complement of 
its twist drills and tools. ; 

Our BMirectory 
OF OFFICIAL CHANGES IN MARCH. 

We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Brooklyn Elevated Raiiroad.—W. A. Robinson, Purchas- 
ing Agent, has resigned, and the office is abolished. 

Carrabelle, Tallahassee & Georgia.—S. A. Sheppard is ap- 
pointed Master Mechanic, with office at Carrabelle, Fla. 

Chicago, Ft. Madison & Des Moines.—J. C. MacKinnon, 
General Manager, has resigned, and is succeeded by E. F. 
Potter. 

Chicago Great Western.—W. T. Read, Superintendent of 
Motive Power, has resigned. 

Cleveland, Cincinnati, Chicago & St. Lowis.—E. BE, Hud- 
son, Division Master Mechanic at Cleveland, has moved his 
office to Bellefontaine, O. 

Denver & Rio Grande.—W. H. Rosing is anpointed Divi- 
sion Master Mechanic at Burnham, Colo., succeeding Q, 
Lamplugh, resigned. 

Iowa Central.—J. P. O’Brien is made General Superin- 
tendent. 

Lehigh Valley.—Rollin H, Wilbur, General Superintend- 
ent Eastern Division, has had his jurisdiction extended over 
the entire system. Chas. H. De Witt, Master Mechanic at 
Weatherly, Pa., is made Foreman of Shops at that point and 
at Delano, Pa. John McGraw, Master Mechanic at Delano, 
is made Road Foreman of Engines of the Wyoming Division. 
The jurisdiction of David Clark, Master Mechanic at Hazle- 
aia = extended to include the shops at Delano and Wea- 
therly. 

Louisville Southern.—V. B. Lang is appointed Master 
Mechanic, with office at Louisville, Ky. 

Newburgh, Dutchess & Connecticut.—Chas. L. Kimball, 
General Superintendent, Purchasing and Freight Agent, 
died March 16. 

New York, Lake Brie & Western.—Bernard Clark is ap- 
pointed Mechanical Engineer at Susquehanna, Pa, 

Ohio Southern.—A. J. Ball is appointed Master Mechanie, 
with office at Springfield, O. 

Pittsburgh, Shenango & Lake Erie.—k. B. Gilbert is ap- 
pointed Master Mechanic in place of Mr. E. Richardson, de- 
ceased. 

Rio Grande Western.—Q. Lamplugh is appointed Master 
Mechanic, with office at Salt Lake City, Utah. 

St: Louis Merchants’ Bridge Terminal.—H. M. Smith is 
appointed General Master Mechanic, 

Terre Haute & Indianapolis—J. D. Moorhead 
pointed Master Mechanic at Paris, Ill. 5 

is ap- 
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The Savannah, Florida & Western isin the market for 

10 passenger cars. 

The Fitchburg Railroad is to build 100 cars at its shops 

in Fitchburg, Mass. 

The Illinois Central shops located at Amboy, IIl., were 
closed on March 31, 

The Pennsylvania is building 123 long gondola cars, 

class ‘‘ Ge,” at the Altoona shops. 

The Florida Southern Railroad has ordered three 8-wheel 

passenger locomotives of the Brooks Locomotive Works, 

The New England Railroad has contracted for 120,000 

tons of soft coal at 25 cents a ton less than it paid a year 

ago, 

It is reported that the Pennsylvania Railroad has ar- 

ranged to enter Detroit over the Ann Arbor and Wabash 

railroads, 

The Pullman Car Company, of Chicago, has received an: 

order for 600 freight cars for the Baltimore & Ohio South- 

western. 

The Billmyer & Small Company, of York, Pa., is build- 

ing 25 freight cars for the Cartagena Railroad, in Colombia, 
South America, 

Reliable estimates put the aggregate of Bessemer steel 

purchases at Pittsburgh and in the valleys since April 1 at 
150,0v0 tons. 

Plans have been prepared in Paris for an underground 

electric railway between the Bois de Boulogne and the 

Bois de Vincennes. 

Old flues have been used successfully for the interior 

bracing of the tanks of locomotive tenders, They make 
light, stiff braces. 

The Chicago Pneumatic Railway Gate Company, of 

Chicago, has been incorporated by George H. Clark, Pauli 

Schwarzlose and Frank A, O’Donnell. 

A reduction of wages of Wabash engineers, conductors, 

firemen and brakemen, averaging about 10 per cent., has. 

been ordered and has been accepted by the men. 

The mechanical engineering department of Cornell Uni- 

versity, of Ithica, N. Y., is preparing to installa plant for 

making experimental tests of a compound and a simple 

locomotive. 

The Lake Erie, Alliance & Southern Railroad, running 

south from Alliance, O,, to Bergholz, will be sold on June 

4 at a sheriff’s sale to satisfy a claim of the Central Trust: 

Company, of New York. 

The oldest engine is claimed to be in operation in a 

Savannah, Ga., rice mill, It was built in 1515 by James. 

Watt, of Lancashire, England, and was brought to this. 

country in the same year. 

The Greater New York, contemplated by a bill which 

has passed the Assembly of the State of New York, will! 

cover 317% square miles, containing, by the latest esti- 

mates, 2,965,795 inhabitants, 

The destruction of the Union Depot at Denver by fire 

was announced in our last issue. The insurance of $60,493 

has been paid, and architects are engaged upon plans for 

a new depot to cost about $75,000. 

The earnings ofthe Chicago, Milwaukee & St. Paul Rail- 

road for the third week of April were $514,912.16, which 

compared with $625,757.23 for the corresponding week last 

year shows a decrease of $110,845.87. 

Rapid progress is being made in rebuilding the engineer- 

ing laboratory of Purdue University, which was destroyed 

by fire some time ago. It is expected that experimental 

work will be resumed about the middle of June. 

In the annual report of the Southern Pacific Railroad 

Company it is stated that the company has acquired 

$2,160,000 of the capital stock of the Wells-Fargo Express 

Company, which approximates a controlling interest. 

Several large roads ‘of our acquaintance have recently 

adopted pickled cold rolled steel (No. 24) for locomotive 

jackets. It costs $3.43 per hundred pounds. It is easily 

worked into any desired shape, but is stiff and holds its 

shape. 

At a meeting of the stockolders of the New York Central 

and the West Shore railroads at Albany, April 18, the old 

board of directors were re-elected without opposition. 

The lease of the Mohawk & Malone Railroad was ratified 

at the meeting. 

The Legislature of Maryland has placed in the hands of 

the Board of Public Works the enforcement of the law 
forbidding stoves in passenger cars. This board will re- 

quire the railroad companies to comply with the law as 

soon as possible. 

A large order for machinery for wagon and car building, 

for worksin Havana, Cuba, has been placed with the J. A. 

Fay & Egan Co., of Cincinnati, O. It is the largest foreign 

order this company has received, and it will require three 

months to execute it. 

The Northwestern Elevated road of Chicago proposes to 

locate its downtown terminal station in the heart of the 

business district, and to run directly through the second 

story of all the business houses along the line, forming a 

sort of novel arcade. 

Advices from Chicago of April 23 state that a strike of 

the 4,000 employees of the Pullman Car Company will be 

declared about May 1. The trouble is gaid to have been 

brewing a long time—in faut, ever since the reduction in 

the men’s wages ordered last year. 

Tests of the Westinghouse quick-action ‘reinforced’ 

brake for high speed trains were made on the Pennsylvania 

Railroad at Philadelphia, April 10. The weather and con- 

dition of the track were very unfavorable, and the tests 

will be repeated in the near future. 

Meetings of the representatives of the brotherhoods of 

engineers, firemen, trainmen and brakemen were held 

at Mattoon, Ill., April 28, to discuss the proposed re- 

duction in wages on the “Big Four” and P., D. & E. 

roads, intended to be enforced next month. 

The North Carolina Car Company, of Raleigh, N.C., will 

soon begin the erection of its new plant. The grading for 

the location of the buildings has already been started. 

The foundry will be 82 by 172 feet, with cupola; and the 
furnace and car-erecting ‘shop will be 86 by 120 feet. 

A serious accident occurred on the Grand Trunk Railroad 

April21. A freight train ran into a washed out bridge over 

Nulhegan River, five miles above North Stratford. The 

engineer was killed and the fireman badly injured, while 

the engine was wrecked and several cars demolished. 

A large railroad has adopted the use of basic chromate 

of lead in place of English vermilion for all outside paint- 
ing, as for signals, semaphores, switch targets, way-car 

‘cupolas, etc. Tests showed that the chromate is much 

more durable and costs only about half as much as ver- 

milion. 

After the winter was supposed to be over, the Eastern 

‘States were visited by a heavy snowstorm that demoralized 

the train service on many railroads. The snowfall in 

Schuylkill County, Pa., was the heaviest in 40 years. 

The average fall was about two feet deep, and this drifted 

several feet deep over railroad tracks. 

The Master Car Builders’ Committee on Coupler Tests is 

‘conducting a series of tests on the apparatus of the Penn- 
sylvania Railroad at Altoona, Mr, J. M. Wallis, chairman 

cof the committee and Superintendent of Motive Power of 

the P. R. R. at Altoona, has charge of the tests, which 

will continue until about the middle of May. 
——d 

The Chicago Great Western road has accepted an offer 

from the citizens of Oelwein, Ia., to erect shops at that 

point costing $200,000. The company’s shops will be re- 

moved from South Park, Minn., to Oelwein, It is said 

that the new location is an excellent one, and will save a 

great deal of hauling of crippled engines and cars, 

By a decision of the Court of Appeals at Albany, N. Y., 

April 24, the New York, New Haven & Hartford Railroad 

was compelled to pay $7,000 for using stoves in its cars. 

The case in point was the memorable tunnel accident on 

this road Feb. 20, 1891, in which six passengers were 

burned to death, 

The Missouri, Kansas & Texas Railroad will begin on 

May 15 to buildan extension from Green Ridge, 1% miles 

south of Sedalia, on the main line, to Holden, where it will 

make connection with the Parsons & Pacific line. This will 

furnish the Missouri, Kansas & Texas a through line to 

Kansas City, via the Missouri, Kansas & Eastern. The new 

extension will be nearly 50 miles long. 

The Long Island Railroad Company has closed a con 

tract with the Johnson Railroad Signal Company for the 

equipment of its line from Long Island City to Jamaica 

with an interlocking block signal system. The Johnson 

company is the associate company of the Hall Signal Com- 

pany, whose system of automatic block signals bas been 

adopted by many important railways. 

**-The annual report of the Union Pacific Railroad for 

1893, which was presented at a meeting of the company 

held in Boston, April 25, shows that the company now 

operates 8,167 miles of road, an increase of 18 miles over 

1892. The gross earnings were $37,445,417, a decrease of 

$7,579,759. The operating expenses were reduced $2,858,- 

656, leaving a net decrease in earnings of $4,721,108. 

The Chicago, Burlington & Quincy will be connected with 

the Northern Pacific at Billings. The present terminus is 

Sheridan, Wyo. The new line will extend from there 

northward along one of the branches of the Yellowstone. 

The grade is easy, and it is expected that the 120 miles will 

be completed early in the fall, The filling of this gap will 

make practically a new line to Montana and the Pacific 

Northwest. 

The annual meeting of the Pittsburgh, Cincinnati, Chi- 

cago & St. Louis (Pan Handle) Company was held in Pitts- 

burgh, April 10. The annual report was submitted, em- 

bracing about 1,375 miles of railroad. The gross earnings 

on the main line were $15,750,809 ; expenses, $12,034,631, 

The total net revenue for 1893 was 3,730,224 a decrease as 

compared with 1892 of $182,380. The net profit for 1893 

was $1,087,612. 

The Columbus, Hocking Valley & Athens Railroad Com- 

pany, with a capital stock of $100,000, was incorporated in 

Ohio, April 18. The promoters of the enterprise propose 

to parallel the Columbus, Hocking Valley & Toledo from 

Columbus to the coalfields, and expect to use a part of the 

roadbed of the Hocking Valley Canal, a bill having been 

introduced in the Legislature for its abandonment and 

lease to the new company. 

The Daughters of the American Revolution planted a 

Liberty tree in Golden Gate Park, San Francisco, April 

19. The soil placed around the roots of the tree was col- 

lected from more than one hundred and fifty historic spots, 

among them being Lexington battlefield, the tomb of 

Washington, the graves of Lafayette, Thomas Jefferson 

and Francis Scott Key, the trenches of Valley Forge and 

the base of Bunker Hill monument, 

Arrangements have been completed for erecting a line 

of power shafting in the yard of Congress Hall Hotel at 

Saratoga during the coming conventions. Appiications for 

space and power should be made at once to the chairman 

of the committee having the matter in hand, Mr, F. W. 

Coolbaugh, 29 Broadway, New York, or to Mr. R. C, 

Blackall, Superintendent of Motive Power Delaware & 

Hudson Canal Company, Albany, N. Y. 

The General Passenger Agent of the Mobile & Ohio Rail- 

road has issued a time-table folder which is a departure 

from the usual style of railroad folders. While it contains 

complete time-tables and other detailed information re- 

garding the road, its officers and agents, and gives the 

_population and altitude of all of the stations, it contains in 

addition a great fund of information regarding the South 

in general, condensed into a small compass, The pamphlet 

will be mailedjfree to all applicants. 

The destructive force of steel shots fired from the big 

guns intended for coast defense seems almost incredible, says 

the Philadelphia Ledger. At a recent test 12-inch armor 

piercing shots were fired at a 18-inch steel target, backed 

by 36 inches of oak resting against a sand bank. The 

shots passed entirely through the steel target, and 

Holtzer shots, made by the Midvale Steel Company, of 

Philadelphia, were not even cracked, but apparently 

came out in fit condition to be fired over again. 

New York Central engine No. 870 has been doing some 

good work during the past year. It has been doubling the 

road between New York and Albany, 143 miles, nearly 

every day with heavy fast passenger trams. It came out 

of the shop March 26, 1898, and continued in service until 

April 2, 1894—370 days. During this time it worked 360 

days, and run 106,866 miles. There were but two slight 

failures during the year, causing delays aggregating forty 

minutes; thirty minutes of this time was caused by a 

broken whistle, ; 
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New York Central Standard Box Car. 

The engravings on this and the opposire page reproduce 

the general arrangement and some detail drawings of the 

standard box car of the New York Central & Hudson 

River Railroad, <A careful inspection of the drawings will 

show that the design and construction of this car is of a 

very strong, convenient and generally advanced character, 

and it is not too much to say that it is a fair representation 

of the highest type of American freight car construction. 

The drawings show so plainly the construction of the car, 

and the arrangement of details, that an extended decrip- 

tion is superfluous. The floor, side and end framings are 

especially strong, and the roof construction is very effi- 

cient, the arrangement of running-board and gas-pipe rail- 

ings at the end of the car being conducive to the safety of 
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each end, to receive nuts and turnbuckles. The outside 

continuous truss rods pass through the end sills and are 
secured to the outside face of same by nuts and suitable 

washers. The inside rods pass through the face plates, 

buffer blocks and end sills; and all pass over castiron 

saddles secured to the top of each bolster by one §-inch bolt. 

The couplers used on these cars are the Gould vertical 

plane M, ©. B. standard. The uncoupling device {and the 

draw gear are the New York Central's standards. The 

corners of the car body are reinforced by inside and outside 

wrought iron corner-plates # inch by 18 inches, as shown in 

the drawings. 

The roof boards are of select white pine ¢ inch by 5} 

inches by 5 feet. The roof extends over the side plates 4% 

inches, and over the end plates 38 inches. The first layer 

is nailed to the plate and purlin by two 24-inch barbed 

wire nails in each board, two 38-inch barbed wire nails being 

used in each board of the second layer. The layers break 

joints, and no nails are put in the ridge pole. Therunning 

boards are of Norway pine 1 inch by 6 inches by 86 feet 83 

inches. They extend beyond the roof 7 inches, and are 

supported beneath by blocks of white oak 23 inches by 7 
inches by 1 foot 8 inches, secured by three 24 inch No. 18 

screws in each board, the whole being supported by 

wrought iron brackets as shown in the drawings. These 
brackets are secured to the running boards and end plates 

by + inch bolts. 
The flooring 1s of Norway pine boards 1% inches thick, 

7 inches wide, tongued and grooved and nailed with two 

30d nails to the center, side and intermediate sills. Select 

white pine is used for the lining, the boards being tongued 

and grooved, 6 inches wide, full length, and nailed to each 

post and brace with two 2-inch barbed wire nails. The 
lining reaches to within 2 inches of the floor, a bevel strip 
2 inches by 2 inches being backed up against the outside 

sheathing and nailed to the floor. The sheathing is of 

select white pine 4 inch thick and 3} inches wide, tongued 
and grooved and beaded. The boards are put on vertically 

and nailed with two 24-inch barbed wire nails in the plate, 

girths and braces, and with three 24-inch barbed wire nails 

in the sills. The side girths are of white oak 34 inches by 

6 inches, and the end girths are of white oak 4 inches by 6 

inches. These cars are equipped with the Maguire grain 

doors. 

As before mentioned the trucks are of the well-known 
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mensions are very plainly given in the drawing of the 
axle. The wheels are 33 inches in diameter, and are 

pressed on the axles under 60,000 pounds pressure. The 
King side bearings are used, and are secured with four 14- 

inch bolts with double nuts on the top side. A space of }4 

inch exists between the body and truck-bearings. 

Westinghouse quick-action brakes are used, together with 

Central steel brakebeams. The brakeshoes are of the 
Christie pattern. The center plate is of pressed steel. All 

springs used on these cars are made by the Vose Spring 

Company. All threads are of U.S. standard. The steps and 

handles are secured to the corner post by 4-inch lag screws 

and through the sheathing and roof with three 4 inch X 4 

inch lag screws. The gas-pipe railings on the end of the 
car are secured by 34 inch x 4 inch lag screws and 1} inch 

screws, and to the end plate by 4 inch bolts. The trucks 
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trainmen, as is also the automatic couplers with which 

each caris equipped. A rather bold departure is made in 
the adoption of the Fox pressed steel truck as standard for 

these cars, but it is one which the New York Central road 

will doubtless find no occasion to regret. 

The length of the car over the end sills is 35 feet, and 

over the running board 36 feet 83 inches, The approximate 

weight of the car body is 19,376 pounds, and of the trucks 

10,624 pounds, a total of 30,000 pounds. The capacity of the 

car is 60,000 pounds, The car is 8 feet 10 inches wide over 

the side sills, and 9 feet 72 inches wide over the roof; the 

width inside the lining being 8 feet inch. The door opens 

5 feet. The car is 13 feet 4 inches high, measuring from the 

top of the rail to the top of the brake wheel, and 12 feet 
4 inches high measuring to the top of running board. 

When the car is empty the center of the coupler stands 

2 feet 114 inches above the rail. The truck centers are 25 

feet 4 inches apart, and the centers of the bolsters are 12 

feet 8 inches from the center of the car, The figures on the 

half plan of the floor framing show the distance between 

the longitudinal sills, and the drawings of the wood details 

show the dimensions of these, as well as of the end sills and 

bolsters. Hither Georgia or Norway pine is used for the 

side, center and intermediate sills, and white oak is used 

for the end sills, draw timbers, buffer blocks and body 

bolsters. These bolsters are made in three pieces with two 

plates of iron + inch by 6 inches sandwiched between them, 

and each yoke is secured in position by 2-inch bolts passing 

through the center sill and center plate. The end sills are 

secured to the side sills by inner and outer corner irons 

firmly bolted by four 34-inch bolts at each corner, and to the 
longitudinal sills by means of body truss rods, buffer block 

tie-rods and by two 1-inch bolts through the buffer biocks. 

The car has four body truss rods of 18 inch round iron, free 

from welds,and with ends upset to 14 inches, 5 inches from 

Fox pressed steel pattern. Their construction is shown 
very plainly in the engravings, and is doubtless already 

more or less familiar to our readers. The axles are of ham- 

mered iron, with journals 44 inches by 8inches: The di- 
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are painted black, and all ironwork exposed to view is 

given one coat of gloss black. The tops of all sills and all 

mortises and tenons are given one coat of tar. 

Consolidation of Steel-Casting Manufacturers. 

Six of the leading steel-casting companies of the country 

have formed a combination known as the American Steel- 

Casting Company, and have organized under the laws of 

New Jersey, with a capital stock of $4,200,000, | The iden- 

tity of the following companies has ceased, and they have 

become part of the new concern: The Pittsburgh Steel- 

Casting Company, of Pittsburgh; the Sharon Steel-Casting 

Company, of Sharon, Pa.; the Syracuse Steel-Casting Com- 

pany, of Syracuse, N. Y.; the Norristown Steel-Casting 

Company, of Norristown, Pa.; the Standard Steel-Casting 

Company, of Chester, Pa., and the Solid Steel Company, 

of Alliance, O, 
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Standard Pressed Steel Truck, New York Central & Hudson River Railroad. 
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Fast Run by a 10-Wheel Engine. 

A special train bearing an inspection party on the Lake 

Shore & Michigan Southern, April 16, made some fast time 

between Cleveland & Buffalo, The party included Cor- 
nelius Vanderbilt, Chauncey M. Depew and President John 
Newell; and the run from Cleveland to Erie, a distance of 

954 miles, was made in 95 minutes, including a four-min- 

ute stop at Ashtabula for water, making the total running 

time for the 95 miles, 91 minutes, From Collinwood yards 

an 88-mile run was made in 82 minutes, including another 

four-minute stop. From Collinwood to Saybrook, a dis— 

tance of 42 miles, was made in 36 minutes, or at a rate of 

The run from Kingsville to Dock Junc- 70 miles an hour. 

A Hundred-Mile Four-Track Trolley Railroad, 

The Pennsylvania Traction Company, of Lancaster, which 
was chartered about a year ago, has announced its inten- 
tion to construct a four-track trolley road between Phila- 

delphia and Harrisburg, a distance of 100 miles. According 

to the plans of the company the road will leave Harrisburg 

and pass through Steelton, Middletown, Mount Joy, Lan. 

caster, Coatesville, West Chester and many other towns. 

Branches will be run to Downington and to other places off 

the main line, especially suburban towns near Philadelphia. 

Two tracks will be used for through or high-speed traffic, 

two stops being made probably between Harrisburg and 

Philadelphia, and the other two tracks will accommodate 

The Great Western Railroad Company. 

(From the Oswego Advertiser, April, 1837.) 

This is the style of the new company formed in Upper 
Canada under the sanction of the Provincial Parliament, 
from the London and Gore Railroad Company. The Par- 
liament has also passed an act granting by way of loan to 
the company the sum of $800,000. The work is to be com- 
menced with the opening of the spring. The line of road 
is from Hamilton (on Burlington Bay) at the head of Lake 
Ontario to Point Edward, at the foot of Lake Huron, and 
opposite to Fort Gratiot. The distance is 132 miles. From 
London we understand a southern branch, along the 
Thames, is to be extended to Chatham, the he ad of steam- 
boat navigation on that river. Thence is every facility for 
steamboat communication with Detroit. 

There 1s no railroad on the continent of more value or 
likely to be productive of greater results than this. It 

lll 

MA Bit Ps ss oe 
To Rail, s'24" —_/ ae a 

Spring 6}4"x 8"/ \ 
i | 
\ | 
Ns / 

.* gr 
Sag eae 

Half Section through Center, 

STANDARD 60,000-POUNDS CAPACITY BOX CAR; 

tion, 33 miles, was made in 28 minutes, ora rate of 70.7 

miles an hour, the fastest time ever made on this division 

of the road. The train weighed 170 tons. 
The locomotive hauling the train (No, 188) is a Brooks 

10-wheel engine, similar to the one illustrated on page 199 

of the NATIONAL CAR AND LOCOMOTIVE BUILDER for De- 

cember, 1893. It has cylinders 17 by 24 inches, and 68-inch 

the local traffic. The roadbed is to be of the best construc- 

tion, stone ballasted, and the track will be of standard 

gauge. A 70-pound rail will be used. There will be no 

grades exceeding four per cent. The block-signal system 

will be used over the entire line. The cars will be of Pull- 

man palace pattern, with vestibules. The through cars are 

to make forty to fifty miles an hour. The company is in 
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NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 

will effect a communication between New York and the 
remote West, with which no other route can contend. A 
reference to the map will satisfy any one that by this route 
a passage can be accomplished from New York to Fort 
Gratiot, in Michigan, in 40 hours! and in 42 hours to De- 
troit!! When the Michigan railroad across the Peninsula 
is completed the distance between New York and Chicago 
willbe only from 55 to 60 hours! This may be easily shown: 

P z : ° A . . . . : P . New York to Albany by steamboat..............0005 10 h drivers. The boiler 1s 52 inches in diameter, and the weight consultation with the Westinghouse Electric Company in *'2™ Albany to Oswego by sallboaduth Soe Ge OLS 10 (ee 
of the engine in working order is 88,500 pounds. reference to the adoption of one of two systems, that of * en ng get a eer ee secs tee eeeeees ye = 

a long-distance transmission or of several power-houses-§ = = © = ans : : 4 ’ pn 
_ The Louisville, Evansville & St. Louis Consolidated road The surveys have all been made, the right of way has “ Detroit to Chicago by railroad and steamboat 
is to build a new passenger station in East St. Louis, been purchased and the work of construction has MN OUt wereve iscees oes seiedes sesh ween uit 15 

which, it is expected, will cost about $40,000, begun. Sarees 
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A Visit to Western Shops. 

The general business depression and resulting hard times 

on the railroads have caused many contemplated improve- 

ments in the shops and rolling equipment of Western 

roads to be postponed until the sun of prosperity, now 

rising boldly above the horizon, shall have attained an 

altitude that shall dismiss fear of its retreat. The Chicago, 

Rock Island & Pacific has adopted one improvement in its 

Chicago roundhouse that has given much satisfaction and 

effected considerable saving. It is a plant for firing up 

engines with crude petroleum from which the naphtha and 

gasoline are extracted. The oil is conducted to every stall 

in the roundhouse by an overhead system of pipes, and to 

and into the firebox by a hose with a sprayer in place of a 

nozzle. The oil is fed under an air pressure of 20 Ibs. per 

square inch, and the air and oil are intermingled at the 

sprayer. A quantity of coal sufficient to cover the 

grates thoroughly is placed in the firebox, and the 

flame of burning oil (which, because of the air 

pressure, has considerable force) is directed on to the coal 

until it is ignited over the entire grate surface. This re- 

quires but two or three minutes and the consumption of 

about 14 gallons of oil. The odor is hardly noticeable, and 

a good bed of burning coal is obtained without smoking up 

the cab even a little bit. The plant for doing this work 

was putin by the Leslie Brothers’ Manufacturing Com- 

pany, of Paterson, N. J. The oil costs 1.71 cents per 

gallon, and 2,097 engines have been fired up in this 

roundhouse at an average cost of 2.39 cents each, effect- 

ing an economy of about 30 cents per engine ($629), as 

formerly one-eighth cord of wood, costing 32.39 cents, 

was used to fire up each engine. The departure has 

proved so satisfactory that all the principal roundhouses 

on the Rock Island road are to be equipped with a similar 

arrangement. At the Chicago roundhouse the saving ef- 

fected by the first carload of oil used paid the expense of 

putting in the plant. 

Otis steel is used for driving wheel and engine truck 

axles on this road, and is considered very reliable. The use 

of brass oil cups for rods is discontinued, and wrought iron 

cups with stems about # inch thick are being substituted. 

The method of their application is novel. As applied to the 

rod-end the cup is a solid cylinder of iron with a drilled 

and threaded stem, and the bottom faced off. After it is 

screwed home solid, a tool of special design bores out the 

interior, planes the exterior, shapes the needle feed and 

threads the top of the cup for the cover, all at one opera- 

tion. As the motion of the tool is from right to left the cup 

is tightened on the rod by the process of boring and finish- 

ing. When finished the cup is on to stay, and has no flat 

surfaces to permit the application of a wrench. Indeed, it 

appears to be forged on the rod. 

All Rock Island locomotives are being equipped with the 

close notched quadrant described and illustrated on pages 

52 and 53 of the NATIONAL CAR AND LOCOMOTIVE BUILDER 

for April, 1893, The results have been highly satisfac- 

tory, and the engineers have now become so much im- 

pressed with the advantages of the close notches for sav- 

ing coal that when any whose engines have the old style 

quadrant are lectured for extravagant fuel consumption 

they immediately say that they are working at a disadvan- 

tage, and that they need a close notched quadrant. 

ooo 

The Chicago & Alton road is, like other roads, afflicted 

with an extremely light business at present, and the round- 

house at Bloomington is too full of engines to look well. 

The light business, however, is giving Mr. Johann a good 

opportunity to get his motive power into shape to stand the 

long siege of brisk business that is in store for itin the 

near future. From what the writer saw at Bloomington 

it is safe to say that the locomotives of hardly any large 

American road stand so much in need of thorough rehabili- 

tation as did the engines of this road when Mr. Johann as- 

sumed charge of them. The condition of the boilers was 

specially bad, but Mr. Johann has made good use of the 

short time he has been on the road to place these in first- 

class condition, It is reported that a famous engineer once 

advised a young associate to the effect that whenever he 

had to make anything strong, to ‘‘ make it damn strong.” 

Perhaps Mr, Johann is not familiar with the advice and 
might not approve of its grammar, but he has always 

carried out its principle in practice, and doubtless 

a large share of his high success as a mechanical officer is 

due to his doing so. Within the rigidly imposed limits of 

size and weight it is hardly possible to build locomotives 

too strong, certainly not to make boilers too strong or large. 

Tron is used for axles on the Chicago & Alton; and it 

may interest some to learn that the once much talked of 

Wilson valve gear (the invention of the late William 

Wilson, formerly Superintendent of Machinery of the 

road) has been removed from the last C. & A. engine. The 

extension front smokebox andstraight stack are standard on 

this road, although some diamond stacks are in use. Mr. 

Johann says the diamond stacks really give the least 

trouble, although not so fashionable as the straight stacks. 

Coal costs the C. & A. about $1.25 per ton on the tank. Mr. 

Johann has not yet seriously considered the adoption of 

the regular close notched or ‘‘fine tooth” quadrant, al- 

though in a general way he places the quadrant notches 

closer together on new work than they were in the old 

quadrants, Mr, Johann has always admired the familiar 
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throttle locking device of the old Mason engines, and has 
adopted it as standard. The advantages of the device are 

that it is simple and inexpensive in construction, and that 
it always automatically holds the throttle lever just where 

itis placed, Singleexhaust pipes are used on C. & A. 
engines, and the Schenectady arrangement of smokebox 

netting (which by the way is very neat and handy) is 

adopted as standard. Automatic bell ringers of Mr, Jo- 

hann’s design, and that may be operated by either steam 

or compressed air, are being applied to engines as they go 

through the shop. 
The C. & A. has a number of old ‘‘ McQueen” ten-wheel 

engines with cylinders 18 inches by 24 inches, The engines 

were built nearly 20 years ago, and, of course, have very 

small boilers, though these are yet in good condition. These 

engines have always been poor steamers and extravagant 

coal burners. The writer will never forget his experience 

in firing them 15 years ago, when they were considered 

“crack” engines. Their appetite for coal was simply rav- 

enous, and he more than once fired one of them when it 

seemed that each ‘‘ fire” would be the last that he could 

summon strength to put in, and when to climb upon the 

seat-box for rest between ‘ fires” was a physical impos- 

sibility. Mr. Johann is doctoring these engines up now by 

bushing their cylinders to 17 inches. This will largely 

mitigate the disparity between their cylinder and boiler 

capacity, and will doubtless improve them for the balance 

of their career. 

Mr, Johann is now engaged upon designs for a new class 

of 10-wheel engines, some of which will soon be built. The 

boilers of these engines will be of very strong construction 

and liberal size, and will contain some improved features. 

The Bloomington shops are so well equipped with traveling 

cranes that the need of air hoists has not been felt. The 

yards of these shops present a very clean and neat appear- 

ance. Very little scrap is in sight, and all new or useful 

‘material is well housed and carefully assorted so as to be 

easily found when wanted. Mr. Johann hates rubbish 

and has devised numerous means to prevent its accumula- 

tion about the shops, some of which are amusing as well 

as instructive, and amusing principally as showing how 

prone workmen are to let rubbish accumulate in available 

places. As is well known, the tops of cupboards and 

closets are generally the recepticles for all sorts of rubbish, 

from old shoes and overalls to smokestacks. Mr, Johann 

prevents this by making the tops of all cupbourds slanting 

at an angle of about 45 degrees. Nothing will stay on 

them, 

The Wabash shops at Springfield, Ill., have changed but 

little in recent years, and but few new tools have been 

added to their equipment. A new quartering machine 

has been placed in the locomotive shop and has proved 
itself a valuable addition. A powerful and excellent steam 

hammer of home design and build has been erected in the 

blacksmith shop, and is used for forging the iron axles 

used exclusively under Wabash rolling stock. Mr. J. B. 

Barnes, the Superintendent of Motive Power and Ma- 

chinery of this road, went through an experience with 

steel axles some years ago that left no doubt in his mind 

that iron is the best obtainable material for axles, and for 

many other uses in car and locomotive construction. Air 

hoists of home make are distributed where needed in the 

shops and have proved a great help in saving time and 
labor. 

While few new improvements in these shops and their 

equipment are noticeable, the conclusion must not be 

jumped at that the mechanical department of the Wabash 

is standing still. Those familiar with current mechanical 

literature know better. Indeed, there are but few Ameri- 

can roads that have mechanical departments as progressive 

as has the Wabash, but the improvements have been made 

mainly in methods of doing work and in the rolling equip- 
ment, where they were most needed and where they have 

yielded the largest possible return on the investment. 

To those who have not carefully studied the various 

avenues of waste that are open in the mechanical depart- 

ment of a large railroad, the economies effected in this de- 

partment on the Wabash during the last several years 
would appear surprising if the figures were given. The 

writer believes he is able to judge correctly 1n this matter, 

as he has been intimately acquainted with the work- 

ings of this department of this road for the past 12 

years. By the7use of improved material and the adop- 

tion of improved methods in making repairs and re- 

newals, the cost of locomotive repairs has been largely 
reduced, although the engine mileage and speed and weight 

of trains have largely increased. By improved firebox 

and smokebox arrangements, improved tender facili- 

ties, closer notched quadrants, proper instructions to 

engineers and firemen, and carefully kept and freely dis- 

played records of the individual performances of locomo- 
tives, the cost of locomotive fuel has been surprisingly 

reduced, with the increased service before mentioned and 

but littlé decrease in the price of coal. Agitation and 

instructions respecting the proper use of lubricating oils 

have reduced the expenditure for such oils very noticeably; 

and in the generally supposed insignificant matter of piston 

and valve stem stuffing box packing the cost of such has 

been reduced thousands of dollars per year by the use of 

metallic packing (of home design and make) instead of the 

hemp packing used previously, Economics aggregating 
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the sum that the writer knows these do, make an eloquent 
testimonial to the ability and shrewd progressiveness of — 

the department’s management. 

About a year ago a standard single bar close notched 

quadrant was adopted for Wabash engines, and it is about 

the neatest design of such a quadrant that the writer has — 

seen. The results have been sufficiently satisfactory to 
cause enthusiasm among the engineers and road foremen 

who are trying to make good fuel records, and the demand 

for them exceeds the means of supply. These quadrants 

are all made at Springfield, and instead of being notched 

in a slotter, as is done on the Rock Island, they are notched 

very quickly and cheaply on the milling machine. Five 

dollars covers the cost of the material, workmanship and 

application of one of these quadrants and a suitable latch ; 

andas Mr. S. W. Jeffery, the Master Mechanic at Spring- 

field, says, they save enough coalif used properly to pay 

for themselves the first month. The writer is sure that if 

he was running an engine he could save enough coal in the 

first two weeks with one of these quadrants to pay for it, 

as compared with what coal he would have to use with a 

wide notched quadrant on the same engine. Coal costs 

$1.10 per ton on Wabash tanks. With higher-priced coal 

the cost would be regained proportionately sooner, 
The hopper style of tank adopted as standard on this 

road about two years ago has proved highly satisfactory 

from every point of view. It isa great convenience to 

firemen, as the coal flows to the coal gate by its own weight. 
It avoids.the spilling of coal at chutes and while running, 

as the hopper holds securely six tons of coal, and no incen- 

tive exists for enginemen to take heaping tanks of coal. 
It saves fuel, as all the coal taken on is used- up the same 

or the next day, and none is allowed to deteriorate through 

exposure; and it is found that there is less corrosion of the 

iron sheets of the tank with this form than with the com- 

mon style of tank, as fresh coal and fresh air are constantly 

in contact with the sheets instead of decomposing coal and 

its destructive acids, as in the common style, especially 

when a surplus of coal is carried undisturbed. 

This hopper tank was illustrated and described in the 
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1892, and has since been frequently mentioned. Some im- 

provements have since been made in its details which will 

be illustrated in the next issue of this paper. This im- 
proved tender was designed by Mr. Barnes, but was not 

patented and will not be; so all are at liberty to profit by 
its advantages who choose to do so. 

The writer enjoyed the privilege of attending the semi- 

annual meeting of the Master Mechanics’ Association of the 

Chicago, Burlington & Quincy Railroad, and proprietary 

lines, at Lincoln, Neb., April 11. Aside from the pleasure 

of meeting old acquaintances, the sessions of the meeting 

were highly interesting and enjoyable, and through the 

discussion of the different topics presented a good deal of 

interesting information was acquired. 

Among those present were Messrs. G. W. Rhodes, Will- 

iam Forsyth, A. Forsyth, E. Yates, 8. Charles and R. N. 

Foster, of Aurora; R. D. Smith, of Chicago; R. W. Col- 

ville, of Galesburg; C. W. Eckerson, of Beardstown; Joel 

West, of Burlington; J. F. Deems, of Ottumwa; E. Jones, 

of Creston; D. Hawksworth, of Plattsmouth; George H. 

Baker, of New York; M. J. Paradise, of Hannibal; F. A. 

Chase, of St. Joseph; J. P. Reardon, of Alliance, Box Butte 
County, Neb.; and Messrs. E. S. Greusel, R. T. Smith, H. 

J. Helps, R. B. Archibald and A. B. Pirie, of the Burling- 

ton & Missouri River road. 

This association is composed of the superintendents of 

motive power and the master mechanics of the Burlington 

system of roads. Mr. Godfrey W. Rhodes, Superintendent 

of Motive Power, of the C., B. & Q., is the chairman 

of the association, and presides at its meetings. 

These are held semi-annually at different points on the 

system. The association handles all questions per- 

taining to the cars and locomotives of the system, its 

conclusions being submitted to the management for ap- 
proval. The members suggest possible improvements in 
methods of work, in materials for different purposes, ~ in 

shop equipments, in details of cars and locomotives, and 

possible improvements in design. These are debated at the 

sessions by the members present, and the utmost freedom 

of expression and criticism characterizes the debates. No 
one is tongue-tied, and itis not at all unusual to hear a 

master mechanic forcibly arguing against the expressed 

opinion of his superintendent of motive power. This is a 

happy condition of affairs, and to its existence is largely 
due the efficiency of the association and the high standard 
of the rolling stock on the system. 

The sessions of the association on this occasion covered 

two days, anda number of subjects of considerable local 

importance were treated, perhaps the most important 

being what boiler repairs should be made on engines with 
17-inch cylinders and less. Thesystem has about 400 such 

engines, which is over 200 more than are needed to oper- 

ate the light local and branch trains that arerun. In the 

normal freight and passenger service on the main lines 

more powerful engines are demanded, and the train depart-— 

ment does a good deal of protesting against the small 

engines wheu they are offered. It was decided that ex- 

pensive boiler repairs to such engines would be unwise, 

and that no new fireboxes or boilers should be built for 

them during the next two years, Probably by that time 
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it will be quite evident that a large portion of the number 

of these engines on hand should be dispensed with, and if 

so there will he very little good material to scrap. 
Five years ago the writer suggested to a meeting of this 

association the advisability of some arrangement that would 

relieve the runners of locomotives from the care of 

wedges, He was ‘‘ sat down upon” rather unceremoniously 

at the time, but the following cut shows the arrangement 

of this detail that after a protracted trial has been adopted 

as standard on the system, The cut shows the arrangement 

as applied to a Class H engine (19 in. by 24 in. mogul). The 

wedge and shoe are held rigidly in place by the tap bolts 

4] 
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Frxep Driving Box WEDGE AND SHOE; C., B. & Q. R. R. 

shown. Adjustment is made when necessary by inserting 

liners behind either the wedge or shoe as is required. The 

arrangement is eminently sensible, and cheaper to make 

and maintain than the adjustable wedge with its bolts and 

nuts. Neglect of and maladjustment of wedges constitute 

a prolific source of driving-box troubles, among which hot 

and broken boxes figure prominently. The ‘* Burlington” 

will certainly experience a reduction of these troubles 

when the adjustable wedge shall have disappeared from its 

engines. 
The freedom with which the chief officers of this system 

welcome criticism and suggestions resuits in there fre- 

quently being anumber of small possible economies dis- 

covered and practiced which aggregate large savings an- 

nually. A considerable leak was noticed in the frequent 

loss and destruction of seat box cushions and arm rests. It 

was decided to plane the cab window sills off smooth and 

to dispense with arm rests, and to attach the seat box cush- 
ions securely to the boxes or seats. The advisability of 

dispensing with engine cushions altogether is now serious— 

ly considered. The writer doubts the wisdom of this. 

Years ago when the Wabash was very poor he had to ride 

every day on what was then facetiously termed ‘‘a Johann 
cushion,” which was thesoft side of a hard board. The 

experience will always be remembered as a hardship. 

Hardship should not be added tothe arduous and hazard- 

ous duties of firing and running locomotives. The aim 

should be to make the work easy and the engines comfort- 

able, even if at some expense, and then insist on economi- 

eal work. This will pay with the right kind of men, and 

only these should be kept. 

_ Another economy that is being practiced on this road is 

the abandonment of the practice of finishing the brass- 

_ work used on the engines. Check chambers, cocks of all 

_ kinds and even the bells are now placed on the engines just 

_ as these articles come from the brass foundry. It was found 

_ that the time used to finish up these details added con- 
siderably to the cost of an engine. Rogers black paint is 

used in the interior and exterior of cabs. Close notched 

quadrants have now been applied to all C., B. & Q. engines; 

the last one being applied to the compound engine a month 

ago. They are considered the means of much fuel economy. 
_ The C., B. & Q. recently patiently investigated the question 

__ of steel versus iron axles, and after some disappointing ex- 

_ periences with the best Cambria steel in this service has 
settled down to iron axles. This road expends about 

_ $15,000 per year for charcoal and is considering the advisa- 

Z bility of utilizing the oak timber received from wrecks and 

_ old coal and freight cars for convertion into charcoal. Mr. 

_L.B. Paxson, of the Philadelphia & Reading, used to 
_ make his own charcoal, utilizing for the purpose the waste 

hard wood from wrecks and repairs on his road. But 

_ large reductions made in the uses of copper rendered the 

use of large quantities of charcoal for brazing unnecessary, 

and gas was substituted for soldering. 

Any one would have to travel a long way to find shops 
_ more progressive or full of interest to the visitor than the 

_ Union Pacific shops at Omaha. These are the principal 

__ shops on this system of roads, and they are presided over 

1 by Division Master Mechanic T. H. Manning, under the 

controlling eye of Mr. J. H. McConnell, Superintendent of 

Motive Power of the Union Pacific,system. The writer 

_ spent two very enjoyable and instructive hours in company 
_ with these gentlemen looking around the shops and mak- 

ing mental notes of many new devices and improved 
methods for saving labor and expediting the work in hand. 

Compressed air is in more extensive use in these shops 

_ than in any other railroad shop in America, and Mr. Mc- 
Connell and Mr. Manning are both highly pleased over the 
results they have obtained in the various ways they have 
used it, and feel that they could not now get along without 

the valuable help their compressed-air devices give them. 

Certainly the work carried on at these shops could neither 

be performed so quickly, well nor economically without 

these devices as it is now. Among these may be mentioned 

a punch of home design and build that punches all rivet 

holes in boiler sheets quickly and accurately, and which 

by a few slight changes easily made is converted into a 

press to flange sheets for the fire doorway and others for 

the dome opening. 

Hollow staybolts, threaded their entire length, are 

screwed rapidly into place by another compressed-air tool, 

and the square ends of these are pinched so nearly off by 

another air tool that a tap from a hammer does the rest. 

Air hoists do all the lifting that is required. These are of 

home design and make, and are simply and cheaply con- 

structed, and are liberally distributed through the shops. 

Standing in one shop the writer counted twelva of, these 

lifts in his vicinity. These compressed-air tools save a 

great deal of labor, and the writer was impressed with the 

conviction of their. high utility, cleanliness and (a valuable 

quality in summer) coolness. 

One of the most interesting performances witnessed was 

the operation of rolling flues in the smokebox end of a 

boiler with a compressed-air tool that seemed to make a 

thousand revolutions per minute, only the writer did not 

see it run a minute continuously, for each flue was rolled 

in from 25 to 30 seconds. As neat and smooth a job could 

not be done by band, and as proof of the excellence of the 

work, U. P. engines are troubled less than ever before with 

leaky flues, although, as is well known, the feedwater on 

the road is notoriously bad. 

A visit to the car shops, which are under the manage- 

ment of Mr, A. M. Collette, revealed some further uses of 

compressed air. Seat cushions are cleaned with it quickly 

and thoroughly by means of a hose having a flattened 

nozzle. No beating is necessary, and the application of the 

air for about three-quarters of a minute to the top surface 

of the cushion, and about the same length of time to the 

bottom, frees the cushion of dust. 

Perhaps sandpapering a coach preparatory for painting 

would be one of the last uses any one would expect com- 

pressed air tobe put to. Yet Mr. McConnell has devised 

an arrangement ‘for doing this. A hose leading from the 

air pipe has attached to ita turbine, to the disc of which 

is clasped a sheet of sandpaper cut to fit. A cock regulates 
the flow of air to the turbine, which, of course, revolves 

rapidly when the pressure is turned on and imparts its 

motion to the attached sandpaper. All the workman needs 

to do is to place the revolving sandpapered disc against the 

‘* work,” when the ‘fur flies.” The apparatus was oper- 

ated for the delectation of the writer, and a chance was 

given to exam‘ne some of the work that had been done on 

a coach side, It was almost uniformily perfect. This tool 

is ‘‘the latest,” and while it has done good work, both 

Mr. McConnell and Mr. Collette are sure that with a little 

practice in its use still better work will be done. One un- 

expected development in the use of this tool is that it 

saves sandpaper, only a fraction of the quantity ordinarily 

used being required. 

If more evidence was required to show that the working 

capabilities of compressed air are appreciated at these 

shops, it may be found in the fact that an apparatus has 

been made and used for whitewashing the interior of the 

roundhouse and shops by air pressure. A cylindrical tank 

for holding the whitewash is mounted on a truck, and suit- 

able arrangements are made for connection with the system 

of air pipes that traverses all the buildings where air pres- 
sure is needed. A long pipe that will reach to the ceiling, 

and having a suitable nozzle at the top and a hose connec- 

tion at the bottom with the tank, and a man to hold and 

direct it, completes the arrangement. The whitewash is 

injected through the pipe and sprayed upon the ceiling or 

walls. No ladders or scaffolds are used, and the job is done 

with the operator standing on the floor. 

In reference to the question of short versus long smoke- 

boxes, Mr. McConnell does not believe he made any mis- 

take in going back to the short box and the diamond stack 

a year anda half ago. All Union Pacific locomotives are 

now so fixed, and Mr. McConnell regards the fact that the 

expenditure for fuel was $86,000 less last year (with engines 

in present condition) than the year before (with long 

fronts and straight stacks) as evidence that the present ar- 

rangement is much more economical than the former. 

Crown bars are adhered to on this road for the support 

of crown sheets. All Union Pacific engines are equipped 

with close-notched quadrants, which are considered as 

largely and favorably affecting full economy, Iron is 

exclusively used for axles. A carefully worked out plan 
of air-brake-equipment repairs is followed.on this road. 

All air-brake details needing repairs are sent to Omaha 

from all parts of the system. A special shop, with a 

special tool equipment, repairs everything of this nature, 

and a special storeroom takes care of all new and repaired 

equipment ; the repaired parts being painted white to 
distinguish them from those not yet used. 

The scrap pile is kept phenomenally small in the freight- 

car repair yard. This is because Mr. McConnell believes 

that such scrap piles are generally largely made up of car 

details that are fit for long-continued use. So he insists that 

in car repairs if the detail needed can be found in the scrap 
pile, it must be used if in good condition. The tracks in this 

repair yard are arranged like those in a roundhouse, and 

radiate from a turntable in the center, This is found 

to have many advantages in praetice, Little trouble is 

experienced in moving or removing cars, and the foreman 

when near the turntable can see what is going on all over 

the yard. 

In repairing old boilers Mr. McConnell follows a plan 

that saves much time and labor. The firebox end of the 

boiler is simply removed from the barrel. Most, if not all, 

of the repairs needed are in this end. These can then be 

made most conveniently, especially crown-sheet and crown- 

bar work, with plenty of light, room, fresh air, etc. This also 

allows the work of cleaning and thoroughly inspecting the 

interior of both the barrel and butt end to be done most 

conveniently and effectually. In building new boilers this 

plan is carried out, and the butt end is not riveted to the 

barrel until all the work that can be done on both portions 

while separate is finished. This seems an eminently in- 

telligent plan. ; 

CoMPARATIVE STATEMENT OF ENGINE FAILURES ON UNION PACIFIC 
RaILROAD.—PASSENGER AND FREIGHT SERVICE. 
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Notr.—Percentage of failures to number of engines in service in 
last quarter 1890, 3.02; percentage of failures to number of engines 
in service in year 1893, .75. 

Space does not allow a recital here of all the lessons 

learned in the brief visit to these interesting shops. The 

Union Pacific operates 1,057 locomotives and 27,088 cars. 

Improvements made in the iast three years in the methods 

of maintaining and operating these (Some of which have 

been described above) have effected economies aggregating 

a sum in dollars well up in the hundreds of thousands. 

The table appearing above shows the remarkable reduction 

of engine failures effected, the value of which will be 

understood by practical men. A reduction of 11.5 per 

cent. in failures for want of steam speaks well for the 

change to short smokeboxes and diamond stacks on this 

road. 

— 

Master Mechanics’ Association Circulars. 

The following circulars have been issued by the Secre- 

tary of the American Railway Master Mechanics’ Associa- 

tion: 
Next Convention. 

The twenty-seventh annual convention will meet at 

Saratoga, at 9 A. M., June 18. The headquarters of the 

Association will be in Congress Hall. 

Members and their friends who expect to attend should 

apply for rooms to Mr. H. S. Clements, Congress Hall, 

Saratoga, N. Y., without delay. 

The charge, where no extras are furnished, is $3 a day 

for each person. 
Master Mechanics’ Association Scholarships. 

There will be vacancies for two scholars at Stevens Insti- 

tute of Technology in September next. Sons of members 

and of deceased members only are eligible. Those de- 

siring particulars of the entering examination will receive 

the same by applying to the secretary of the Association. 

Fire in a Historic Building. 

The roof of the old Speedwell Iron Works, at Morristown, 

N. J., caught fire April 19, and the firemen had much diffi- 

culty in saving the building. The structure has a history. 

Tt was erected just at the close of the Revolution by Judge 

Steven Vail. On the second floor of the building Prof. 

Samuel F. B. Morse and young Alfred Vail worked for 

years to perfect the electro-magnetic telegraph instrument. 

On the same floor, in 1836, the first successful tests were 

made, and the nails used to support the wires are stiil 

sticking in the beams and joists. In the same building the 

machinery for the steamship ‘‘ Savannah,” the first to cross 

the Atlantic, was built, and the wheels of the first Ameri- 

can-built locomotive were made there. The bell in the belfry 

was cast before the Revolution. It was cracked in the fire 

and will be recast. 

Removal of the Ferris Wheel. 

The Ferris wheel is to be removed from Jackson Park, 

Chicago, to New York City. The work of removal has begun, 

and the site selected for itin New York is a large lot, now 

used for various purposes, but containing no building, at 

Broadway aud 37th street. The location is well chosen, 

being in the heart of the theater district of the city, where 

all visitors and lovers of amusement frequently congregate. 

The job of tearing down, transporting and re-erecting the 

wheel will consume four months, and cost $150,000. The 

material will be loaded on five Illinois Central trains of 30 

cars each. The car which carried the great Krupp gun 

will transport the 70-ton axle. There is 2,000 tons of metal 

in the wheel, and 500,000 feet of timber is needed for the 

falsework, 
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Ten-Wheel Passenger Engine, Chicago & North- 

western Railway. 

One of the most interesting locomotives exhibited at the 

Columbian Exposition last summer was the 10-wheel pas- 

senger engine Columbus built for the Chicago & Northwest- 

ern Railway by the Schenectady Locomotive Works. In 

our last.June issue we mentioned this engine and gave space 

to a photo-engraving of it. Since then the builders have 

sent us the general arrangement and sectional drawings 

reproduced below. 

The engine is interesting as being an example of the best 

modern practice in the construction of such engines, and 

of the largely increased power required to haul the heavy 

passenger trains that are run on some of our large roads. 

Back ELEVATION AND HALF SECTION 

THROUGH FIREBOX. 

firebox has 164 square feet of heating surface; the total 

heating surface being 1,906.3 square feet. The grates are 

rocking, and have 17.8 square feet of surface. The 

exhaust nozzles are double and 38} inches in diame- 

ter, 

A feature of special interest is the liberal dimensions of 

the crank pins, which are made of Cambria steel, Coffin 

process, and each have a hole drilled through the center, 

as shown in the engravings. This feature caused consider- 

able comment by those who noticed it at the Fair. The 

pins were so made in compliance with the wish of Mr. 
William Smith, Superintendent of Motive Power of the 

Chicago & Northwestern, for whom 10 eight-wheel engines 

were built about the same time with similar holes drilled 

through the crank pins, the object being to afford oppor- 

SECTION THROUGH BARREL OF BO.1LER AND 

HALF SECTION THROUGH GUIDEs, ETC. 

and a close notched quadrant, an éxcellent combination to 

effect economical management. These standard fea- 

tures of Schenectady locomotives were illustrated and 

described in detail on page 155 of the NATIONAL 

Car AND LOCOMOTIVE BuiLpER for October, 1892. 

The throttle is an excellent arrangement, as, having 

two valves, its range of capacity is multiplied. The open- 

ing of one valve at first permits of nice manipulation of 

trains in starting, and the extra large opening of both 

valves enables the engine to be run with very short cut- 

offs. The close notched quadrant affords the means of do- 

ing this, and as we have just said, the combination is an 
excellent one to save fuel. The combined area of the 

throttle valves when both are full open is 60 per cent. 

greater than the capacity of the dry pipe. This largely 

Front ELEVATION AND HALF SECTION 

THROUGH SMOKEBOX, CYLINDERS 

AND ENGINE TRUCK. 
SCHENECTADY TEN-WHEEL PASSENGER ENGINE, C. & N. W. RY. ° 

The engine is a simple, bituminous-coal burning engine 

and weighs 129,000 pounds, 96,000 pounds of which rest 

upon the drivers and 33,000 pounds rest upon the engine 

truck. The total whee! base of the engine and tender is 

47 feet 94 inches, and the total length of same is 58 feet 43 

inches. The wheel base of the engine is 25 feet 3 inches, 

the driving wheel base being 14 feet 11 inches, and the 

rigid wheel base being 9feet. The cylinders are 19 inches 

by 24 inches. The piston is 54 inches thick, and the piston 

rod is 34 inches in diameter. Metallic packing is used in 

the piston and valve stem stuffing boxes. The driving 

wheels measure 67 inches outside of tire, and the driving 
axle journals ar2 74 inches by 8} inches. 

The boiler is 60 inches in diameter, and is made of ;*,- 
inch Wellman steel. It carries a working pressure of 170 

pounds. The circumferential seams are double riveted, 
and the horizontal seams are butt-jointed and sextuple 

riveted. Asthe drawings show, the boiler is of the ex- 

tended wagon-top type, with radial stays 1 inch in diameter 

supporting the crown sheet, 
The firebox is made of Shoenberger steel, and is 7711 

inches long, 33 inches wide and 84 inches deep. The sheets 

are of the following thicknesses: Crown and side sheets, 

inch; tube, 4 inch, and back, 5, inch. The water space 

in the legs of the firebox is 4 inches in front and 34 inches 

at the sides and back. 

The tubes are of charcoal iron, 2 inches outside diameter 

by No. 11 wire-gage. There are 268 tubes 12 feet 6 inches 

long, affording 1,742.3 square feet of heating surface. The 

tunity for examination of the condition of the pins, This 

is a common feature in marine practice, and it has not 

been found to detract materially from the strength of pins 

so treated. Some writers believe that a pin so treated is 

actually stronger. No tests of this have been made that 

we are aware of; but in the instance of this engine, and 

the others mentioned, the porportion of metal remaining 

after the holes are drilled is such as to assure the rigidity 

of the pins. 

The staybolts are of Taylor iron, and the boiler is lagged 

with asbestos cement. The main rod and driving box bear- 

ings are of Ajax metal. The piston rods are made of Low 

Moor iron. The valve stems and rods are rigidly connected, 

no knuckle joints. The rod oil cups are forged with the 

rods and straps, and are worked out of the solid metal. 

The rods are of Midvale steel, and the driving-wheel tires 

are of Krupp crucible steel three and one-half inches thick. 

The width of the frames is four inches. Nathan triple 

sight-feed lubricators are used for the cylinders and air 

pump. The guides are of hammered iron, case hardened, 

and the crossheads (Laird type) are made of Syracuse cast 

steel, with brass gibs of C. & N. W. type. The engine 

truck center-pin casting is made a half inch short, and two 

half-inch plate washers are laid in the center casting. The 

smokestack is made taper, and is of sheet steel with a 

flanged steel base. The tender trucks are fitted with in- 

side brakeshoes and the journal boxes are fitted with 
Fletcher lids. 

The engine has a balanced double poppet throttle valve 

overcomes wire drawing caused by turns of pipes and 

passages and openings of valves. 

The engine truck is of the rigid center type with four 

Washburn steel-tired, spoke-center wheels 33 inches in di- 
ameter, and having journals 5 by 9 inches. 

The following table gives some further information con- 

cerning the means of steam distribution in this engine, and 

some other details of interest. 
Steam: ports, S120. 6750's .500c. veceedaschs 18 X 14 in. 
Exhaust ports, siz@o.e.secesserccese ss 18 X 234 in. 
Bridges, width: sta.serecseeasese sence ns 144 in. 
Slido valves, kind ti.0< 0.4.5 + seshes cosmos American balanced 
Slide valves, greatest travel...... .... 46 in, 
Slide valves, lap of.-.............ee0008% Outside, % in.; inside, 3; in. 
Slide valves, lead in full stroke...... --Ye in. 

Cea vi ford eae 
Crank pin jotrnals, main pin, side rod.644 x 5 in. 
Crank pin journals, front pin, side rod.5 « 3% in. - 
Crank pin jonraais, back pin, side rod.5 x 3% in. 
Smokestack, inside diameter.......... 16 in. near bottom. 
Smokestack, top above rail...... ...... 14 ~~ 10 in. eng. ee aa 

Boiler supplied by: ch). gsi 40 51-3 10+, dares | i No ekinape hy R. 8. 

Tender, weight empty, in pounds...... 32,900 
Tender wheels, number of and diam. .8, 33 in. F 

Tender wheels, kind..............ee0005 { Barnum Richardson cast- iron chilled plate 
Tender JOUrNaIS av. « acer asiiesicclse seen 414 in. dia., 8in. long 
Tender, total wheel base of............ 15 ft. 144in. { 

Tender frame, style ...:4......se00s sees {%%%; wits qe 

Tender tank, water capacity.......... 4,000 gallons 
Tender tank, coal capacity....c.e..eeee 7 tons 

The Birmingham Iron Works were sold at Birmingbam, 

Ala., April 16. The plant consists of mammoth machine 

and foundry works and will now go ahead on orders 

already booked. 

— —-—— 
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TEN-WHEEL PASSENGER ENGINE, CHICAGO & NORTHWESTERN RAILWAY. 
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Care of Passenger Trains at Terminals.* 

The inspection and care of passenger trains at terminals 

may be considered under four heads, namely : 

Inspection, repairs, cleaning and cost. 
Inspection—that defects, if any exist, may be located, 

thereby assuring the safety of trains while enroute, as far 

as possible. Repairs—that defects or breakages discovered 

by inspection may be put in proper condition. Cleaning— 

that both the exterior and interior of passenger vehicles 

may please the eye and contribute to the comfort of the 

traveling public. Cost—that the labor and material ex- 

pended may be charged to the proper accounts, so that the 

head of the department, as also the foreman in charge of 

the work, may at all times know if the cost be excessive, 

when compared with work done, 

The inspection of both the exterior and interior of all 

passenger vehicles should. be made by competent inspect- 
ors, under the careful supervision of a foreman who should 

have entire charge of the train, and who should be held 

responsible for its proper condition when it leaves the 
coach yard for the trip. The trucks and running gear 

rims 

TEN-WHEEL 

should receive a strictly first-class inspection; for, upon 

their proper eondition depends, to a great extent, the 

safety of the entire train. The wheels, if steel-tired should 
have the tires, retaining rings and bolts carefully exam- 

ined. The axles should also be closely inspected, as far as 

practicable. These are too often neglected, asa hurried 
glance at the wheels, from the outside, passes for a so- 

called inspection. Tires with sharp flanges are in many 

cases allowed to run until the cost, which arises from the 

waste of metal in again turning the worn flanges to gauge, 

is found to be excessive. Among the many ‘‘sins of omis- 

sion” for which inspectors are responsible, the running of 

steel tires with sharp flanges is the most costly and flag- 

rant that Ihave in mind. There is, in my opinion, no 

circumstance that would justify this practice. 

The air brakes on passenger vehicles should be inspected 

and tested, and the pistons adjusted to the proper travel. 

The brake-cylinders and triple-valves should be cleaned and 

oiled once every three months, and the date of last cleaning 

and oiling should be marked in chalk upon the cylinder of 

each car. In every well equipped coach yard, air pipes 

should be laid so as to be accessible for connecting to and 

testing of the air brakes before the train leaves the yard. In 
those localities where the coach yards are adjacent to the 

main shops, pipes may be laid from the shops to the yards 

for the purpose of furnishing a supply of compressed air. 

In yards located too great a distance from the main shops 

to convey air (as is often the case), an independent air plant 

consisting of a small boiler, air pump and connections, 

could be established at a small cost. A passenger train 

should not be allowed to depart on a trip from a terminal 
station unless the air brakes have been tested and adjusted. 

* Read before the Northwest Railway Club, at St. Paul, April 10, 
by Mr. BE. A. Williams, Mechanical Superintendent, Minneapolis, 
St. Paul & Sault Sainte M, Railway. 

In case no other facilities exist for this purpose, an air 

brake yard engine should be attached to the train and 

the air brakes be tested and adjusted. If a yard engine 

be not available, the regular passenger engine should be 

attached to the train in time to make the test and the ad- 

justment before the time scheduled to leave. 

The cleaning or wiping of the trucks under the coaches 

and the sleepers is a subject in connection with which 
some difference of opinion seems to exist. There is no 

question that trucks properly wiped add to the appearance 

of trains leaving terminal stations. The cost of such work 

is small, about 114 cents per car of four-wheel trucks, and 

about 154 cents per car of six-wheel trucks. While this 

expense issmall, yet it isan expenditure that should be 

avoided—if unnecessary—as it adds no element of safety to 
a train. 

The examination of oil boxes, journals, wedges, bear- 

ings and packings should be made with great care and at- 

tention on the part of the inspectors. This is one of the 
most important matters in connection with the inspection 

and care of passenger trains. So much has already been 
said and written on thesubject of “Bearings,” ‘‘Packing,” 

baggage cars are, as a rule, painted either a white or other, 

very light color. Therefore they become quickly discol- 

ored by smoke from lamps, and the accumulation of dust 

should be washed away at least once every three months. 

On sleeping cars, the exterior and interior should receive 

particular attention. Allof the bedding and the carpets 

should be removed from the cars and thoroughly beaten, 

dusted and ventilated each trip. The windows, berth fix- 

tures, lamps, etc., should be all in such condition as to pre- 

vent rattling, creaking, or making any noise that would 

disturb the rest of the passengers. The hand railings of 

the sleepers, as well as coaches, should be well cleaned, as 

regards brass fixtures; and those which are painted should 

be brightened with a thin coat of quick-drying varnish 
when necessary. 

In caring for steam-heated trains at terminals where the 

distance is too great to convey steam from the main shop, 

a suitable heating-boiler should be located in the coach 

yard from which steam could be supplied to the train, thus 

insuring a proper temverature during the lay-over and the 

process of cleaning. At outlying terminals where steam is 

not available, the only alternative is to build fires in the 
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etc., that any further comment upon my part at this time 

seems uncalled for. 
I believe that the best way to clean the exterior of pas- 

senger coaches is simply water and a suitable wash-brush. 

Soaps, oils, cleaners and compounds should be avoided as 

these will invariably attack the varnish. In cases where 

cars have been out of the shop for ten or twelve months, a 
small quantity of soap dissolved in water for washing will 

brighten the appearence of the paint. 

As regards the interior of coaches, the wood-work and 

head-lining should be thoroughly washed at least once 

every month. The floors of coaches and the windows 

should be well washed. The window shades, or blinds, 

and the seats should be thoroughly cleaned at the end of 

each trip. Toilet rooms should be vigorously scrubbed and 

otherwise well cleaned with scrupulous care, and they 

should be disinfected so that no unpleasant odor shall be 

perceptible to the keenest sense of smell. No rubbish, dirt, 

or waste should be allowed to accumulate behind heater 

pipes, or in the heater room. Everything in or about the 

cars should be free from dirt and dust. They should be 

absolutely clean, fresh-looking and therefore inviting. 

Probably we all have noticed, on many occasions, the 
close, musty and foul atmosphere so oppressive, unhealthy 

and uncalled for, as we have entered coaches at stations 

immediately after the train had arrived from the coach 

yard. This was the result of improper ventilation after 

cleaning. It is no doubt a difficult matter to thoroughly 

renovate coaches—I may say disintect them—in from 12 

to 15 hours, and, in some instances in less time, after they 

have completed an overland trip. For: 

** You may scrub, you may clean, the coach if you will, 

But the scent of the emigrant clings to it still.” 

The ceilings of the roof and the clear story of mail and 

stoves, or in the Baker heater, in order to keep the coaches 

warm during the lay-over. <A suitable boiler in the coach 

yard could be utilized for both heating trains and running 

an air-pump. I understand a number of roads utilize com- 

pressed air very successfully for the purpose of cleaning 

dust and dirt from seats, cushions, windows and wood- 

work, on the inside of coaches. Weare about to test this 

method and we believe that its introduction will effect a 

material decrease in the cost of cleaning passenger equip- 

ment, 

Our experience demonstrates the average cost of cleaning 
passenger vehicles in coach yards to be as follows: 

ORDINARY CLEANING OF A FIRST CLASS SLEEPER : 

Inside. Outside. Inside and Outside, 
PabOrs es crecses $2.41 5.) Labor... ¥..7.. a Or OT LADOY. wee ces ee $2.99 
Material....... .37 1 | Material....... .193 | Material....... .56 4 

Total Micels oe -S2s 40:0.) me LOCAL sniseesc os $.76:3,0) (Potaliy sot $3.55 4 

ORDINARY CLEANING OF A FIRST CLASS COACH. 

Inside. Outside. Inside and Outside. 
TADOG.<.. e<csies $1.15 | Labor.......... $..545 | Labor...’........ $1.49 5 
Material....... .168| Material....... 157 | Material....... +325 

Totalcnaes«: -$1.31 8 | Total. ocictecaze $ .502 | TOtAl se cccaces $1.82 

I understand that the Canadian Pacific Railway, and 

the Wagner Palace Car Company, at Montreal, have a 

fixed charge of $2.50 per car for cleaning sleepers, and $1.50 

per car for cleanjng coaches. 

WASHING THE ENTIRE WOOD-| WASHING THE ENTIRE WOOD- 
WORK, INSIDE, OF A FIRST CLASS WORK, INSIDE, OF A FIRST 
SLEEPER. CLASS COACH. 

AGRTIOL Ne cardow dicks ot as eesiues «ere SH 90) Labora c cxwdeeercnl wets ce. $4.60 
MESUGTIBI wie cs ccs. 0 awe ot BUT I AMARARIE 55-00 0s eae co MRMN Me Ses 1.20 

Totals. ccecan tense tea ness<s $8.97 [ime Tate cance y cow eat encnes $5.80 

COST OF CLEANING TWO 4-WHEKL . COST OF CLEANING TWO 6-WHEEL 
TRUCKS. TRUCKS. 

TROP... owen as clans oes $. .09.8%)| Labor... sc... cece ode oe $ .135 
Material ay. wemsassecarse<:e 02:05), Material: ..5<+be. crsmaevwe .03 09 

Totalveucvstesesttvusces:¢. 111421 Tolal......50. gacscacctle#.cl0,00 
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THE CONVENTIONS. 

The time for the annual conventions of the Master Car 

Builders’ and Master Mechanics’ associations is rapidly 

drawing near, and the genera) feeling among those whose 

duties will require their attendance is doubtless one of 

pleasant anticipation, and satisfaction with the place se- 

lected. Saratoga is so pleasantly situated and has such 

excellent hotel accommodations that it has proved a most 

convenient and desirable place for the congregation of the 

large number of people who in recent years have attended 

these conventions. Lakewood, on Chautauqua Lake, 

where the conventions met last year, will long be remem- 

bered pleasantly, and doubtless the conventions will meet 

there again. The lake will be missed at Saratoga, but 

there will be the compensating advantages of a better and 

more convenient hall for the meetings, and better hotels. 

As previously announced, the Master Car Builders’ Associ- 

ation will meet at Congress Hall Hotel, Tuesday morning. 

June 12. The Master Mechanics’ Association will meet on 

the following Monday morning, June 18, Those who 

make their hotel arrangements early will have no trouble 

about getting comfortably located. 

INDEPENDENCE OF MECHANICAL OFFICERS. 

The communication on ‘‘ Passenger-Car Ventilation” 

published in this issue assails the independence of master 

car builders in the matter of adopting any improved means 

of ventilation that will differ radically from the practice of 

the sleeping-car companies, and charges that these com- 

panies ‘‘rule the roost” in matters of car improvements ; or, 

practically, that master car builders may follow an example 

set by these companies, but that the latter would not follow 

an example set by the master car builders. The charge 

has also been made that master mechanics kave adopted 

straight stacks and extension smokeboxes for locomo- 

tives, because the Pennsylvania Railroad set the example, 

and that the tenacity with which this arrangement is ad- 

hered to is due to this railroad’s adherence to it. 

If these charges were true the conclusion could not be 

escaped that railroad mechanical officers are little if any 

better than the Broadway dudes, who walk and dress and 

talk in the fashion that is set by their English prototypes 
on Piccadilly. But neither charge is true in any degree. 
Frequent communication and association with master 
mechanics and master car builders in all sections of the 

country has not impressed us with the idea that they are 
specially solicitous about what the Pennsylvania Railroad 
or the sleeping-car companies are doing, any more than 
about what any of the progressive roads or car works are 
doing. + 
Improvements in cars and locomotives, and especially 

locomotives, are more apt to be made on large than on 
small roads, because the large roads can afford to make 
tests and investigations that the small roads cannot afford. 
When such improvements have proved their worth on 
roads that adopt them, it is but right and proper that they 
should be adopted on other roads, There is nothing in this 
to justify the charges of servile imitation implied above, 

Indeed we know that the dread of such criticism stands in 
the way of the wider adoption of many improvements in 

car and locomotive design. 

Asa class, American railway mechanical officers are as 

originally and independently progressive as any other, as 

the superiority of our cars and locomotives, internationally 
considered, attests; and as some railroads have found to 

their cost, because of the irresistible desire of their me- 

chanical officers to improve on established standards. No 
one needs to borrow any trouble about the committee’s re- 

port on ventilation, the action of the convention in refer- 

ence to it or about how any plan of improved ventilation 

indorsed by the Association will be received by the rail- 

roads and sleeping-car companies. The subject is in good 
hands; the time is ripe for action, as the traveling public 

and railroad officers are impressed with the need of im- 

provement, and dependence may be placed in the ability 

and good judgment of those who will have to deal with 

the matter to do so intelligently. 

THE INFLUENOE OF CLEANLINESS AND ORNAMENT. 

Everybody has heard that cleanliness is next to godli- 

ness. It is certainly true that cleanliness has a potent in- 

fluence on those who come within the circle of its spell. 

Practiced in daily life it breeds self-respect and commands 

the respect of others; practiced in the shop and on the 

engine it prompts care and economy in the performance 

of work; and practiced in the office it expedites business 

and adds a tone of respectability to the plainest furnish- 

ings. It is everywhere and under all circumstances a 

silent declaration of care, ability and economy, and 

always compels the admiration of the observer. The 

slovenly workman is never the efficient workman. The 

slovenly engineer is never the one to use the best 

judgment in running his engive and handling his train, 

but he is sure to use between every station more oil and 

coal and steam than are necessary. The slovenly firemen 

will slight his work at every turn—always to the loss of 

the company. A master mechanic should have no use for 

such a workman, engineer or fireman unless he can be 

speedily reformed. The nickname of ‘‘ Greasy ” Brown or 

“* Dirty” Jones should suggest dismissal. A tidy workman 

in the shop, in the cab or at the desk may be depended on 

to do efficient work, because his condition of neatness and 

cleanlines announces the fact that he is master of his 

duties and methodical in their performance. 

In an excellent paper on the ‘‘Care of Passenger Cars 

at Terminals,’ published in this issue, the author expa- 

tiates on the necessity of thorough cleanliness in the prep- 

aration of the carsfor their next run. In regard to wip- 

ing the trucks of the cars he holds that cleanliness in this 
detail may profitably be sacrificed to economy. We doubt 

the expediency of doing so, especially as the saving effected 
is small, about 11 cents per car. Simply as a matter of 

appearance the saving might be justified (although this is 

questionable), but cleaning the trucks facilitates inspec- 

tion, and isin itself an additional form of inspection that 

may sometimes lead to the discovery of defects that 
threaten the safety of the car. The trucks require the 
most careful inspection, and if cleanliness can facilitate 

this at reasonable cost it seems that the precaution should 

not be neglected. 

In the maintenance of locomotives the temptation to 

economize by neglecting to wipe them is frequently yielded 

to, and they are allowed to run ina condition of disgraceful 
dirtiness that must exert a strong tendency to demoralize 

the habits of careful inspection and maintenance of tidy, 

self-respecting engineers. From the apparent saving 

effected by this neglect a good deal should be subtracted 

to arrive at the net result. This would include occasional 

necessary repairs that under less dirty conditions would 

not have become necessary, or would have been less expen- 

sive ; and it would include some failures of engines on the 
road, causing expensive and annoying delays to trains, the 

cause for which could be traced to the neglect of wiping 

engines. Another element of loss should be subtracted that 

would be more difficult to estimate the extent of, and that 

is the influence that dirty engines may exert on engineers 

and firemen tending to discourage cleanly, neat and me- 

thodical habits of work, upon which the economy of operat- 

ing the engines largely depends. Dirtinessisa vice which is 
nowhere excusable, and is nowhere more demoralizing and 

expensive than about a locomotive. Whether the driving 

and truck wheels, frames, springs, etc.,are regularly wiped 

or not, the valve gear, guides and rods should certainly be 

as a matter of common decency and needed precaution in 

inspection. 

The transition from cleanliness to ornament is an evolu- 

tionary step that under proper conditions and within 

reasonable limits gives tone to the good influences of 

cleanliness. In this and some other ways ornament may 

prove useful and valuable. The popular love of ornament 

is shown in nearly every home where means permit, and 

its refining influence is attested to by the fact that in the 
homes of the most cultured special consideration is given 

to it. Allare familiar with the importance given to orna- 

ment in passenger-car construction, especially private, 

parlor and sleeping cars. Much has been said about the 
over-ornamentation of cars, and doubtless extremes have 

been reached, but the attention given the matter has not 
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been without reason. Those who have to deal with pas- 

sengers know that this feature is so pleasing to them that 

once enjoyed it is required. Ornaments are of value in the 

clean cab of a clean locomotive. They add interest and 

pleasure to the work of running and firing the engine, and 

this fovorably affects the economy of its operation: When 

a crew thinks enough of an engine to not only keep it clean 

and in good order, but to also ornament the interior of the 

cab in some tasteful way, it may be depended on that the 

engine will do good, economical work. Cabooses are some~ 

times tastefully ornamented by the crews belonging to 

them. The influence is good, and probably causes more 

zealous flagging by the rear brakeman while on the road, 

and less hours spent by the crew about saloons while at 

terminals. 
The interiors of shops do not offer inviting opportunities 

for ornamentation, but very frequently the yards about 

the shops do. A few strips of greensward and a few beds 
of flowers tastefully arranged make a vast improvement 

in the appearance of an otherwise clean but barren-look- 

ing space. The effect of such a change is not lost on work- 

men, for love of the beautiful is human, and nothing can 

be lost by making one’s place of work attractive. Such 
decoration of railroad shop and station grounds is becom- 
ing more popular every year, and doubtless the time will 

come when its advantages will be much more appreciated. 

Many large roads have the matter now well in hand, 

each having several stations beautified in the manner 

described. The Pennsylvania Railroad ranks foremost 

among these, Mr. Frank Thomson, First Vice-President 

of the road, having long been an ardent advocate of 

the practice, and being chiefly instrumental in its 

adoption and success on that system. No more beauti- 

ful spots are to be found upon any railroad line, 

even in England, where such features are constantly 

cultivated by the railroads, than the stations at Ardmore, 

Bryn Mawr, Rosemont, Wayne, Villanova, Overbrook 

and Merion on this road. In the Alleghanies the station 

grounds are made attractive, and over all the rocky cuts 

and stone bridges the Virginia creeper, ivy and honeysuckle 

vines are trained to grow over the massive stone and add 

picturesqueness to the scenery. This is a refinement of 

railroad management that has been found to pay well. 

It is seen that the influence of cleanliness on shop and 

engine men encourages careful habits, which result in 
efficient and economical work; that it encourages and 

facilitates inspection of cars, and especially locomotives, 

which leads to economy in repairs and fewer failures on 

the road; ‘and that the influence, of ornament, where 

judiciously applied, is pleasing and elevating and encour- 

ages and confirms careful habits. 

WESTEEN ENERGY. 

One of the compensations of the journalist who works 

in a technical field is the occasional opportunity he enjoys 

of meeting those engaged in carrying on the practical 

lines of work he is most interested in. The writer has just 

passed through a course of such pleasant and profitable 

experience, and returned to the sanctum much impressed 
by the spirit of active progression that is actuating many 

of those who are in charge of the rolling stock of rail- 

roads. 
As the march of empire tends westward, so should the 

steps of one seeking the latest advances in the art of build- 

ing, maintaining and operating cars and locomotives in 
the most efficient and economical manner. Difficulties 

develop resources to overcome them in well-balanced na- 

tures, and the difficulties that Western railroad men have 

had to contend with in the shape of bad feedwater and 

fuel, trying extremes of temperature and grades, and 

labor difficulties and adverse legislation have quickened 

their latent ability to improve, economize and rise superior 

to their environments. Among the observable results 

are improved tools in shops and methods of doing 

shopwork, improvements in the boilers and the general 

design and many details of locomotives, improvements in 

the construction of cars and their details, and a general 

evolution toward better work, better service and better 

records, Difficulties that develop our latent powers and 

urge us on to better things have their well-recognized use 

in the great plan ‘of human improvement; and when, as 

in the case referred to, difficulties have fathered im- 

provements that have buried their parent, it is evident 

that those who have been affected were the right men in 

the right place. 

‘GIVE CREDIT WHERE CREDIT IS DUE.” 

Asan instance showing how matter published in the 
NATIONAL CAR AND LOCOMOTIVE BUILDER travels around 
the world and is copied by other papers, the publication of 

an article on Spanish cars in the April issue of the Ameri- 

can Engineer and Railroad Journal (page 156) which orig- 

inally appeared in our last June issue (page 96), is interest- 

ing, to say the least. The American Engineer credits the 

article to the Indian Engineer, which published it without 

giving credit to this or any other paper, and doubtless the 

American Engineer supposed it was getting fresh news | 

from the vicinity of Spain, and gave credit supposedly 

due. The article mentioned was originally contributed to 

this paper by a correspondent in Barcelona. 

Our English contemporary, the Practical Engineer, was 
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an offender in this respect in its issue of March 28, in which 

it republished without giving credit a liberal extract from 
** A Method of Analyzing Bituminous Coal,” which article 

was contributed to this paper by the testing laboratory of 

a large American railroad, and appeared on page 26 of our 
March issue. 
We have no objection to our contemporaries at home and 

abroad republishing all of the interesting contents of the 

NATIONAL CAR AND LOCOMOTIVE BUILDER they want to, but 

must insist on due credit being given. 

ARBOR DAY, 

To all workers in wood the import of the observance of 

Arbor Day is significant, and it should be to all who feel 

an interest in the future prosperity of our country ; for 

this will depend more than is generally understood upon 

the extent of our forests and upon the number of trees that 

adorn the sides of our hills and mountains and fringe the 

banks of streams and rivers. The flow of these is affected 

very largely by the presence or absence of the trees and 

forests mentioned. Where these abound the flow ot 

streams is normal and continuous, because the rain and 

snowfail, which are their source, are stored by the influence 

of the trees preventing the rapid melting of the snow on 

the mountains and the rapid running off of the rain from 

the lowlands. The absence of trees permits destructive 

floods that are followed by more destructive droughts and 

disastrous changes in the distribution of rain, the latter 

sometimes changing fertile countries into barren deserts. 

Railroads are prominent sufferers in the annual spring and 

summer floods which are apparently becoming more de- 

structive every year, and trestles and bridges are washed 

away and roadbeds are undermined, jeopardizing the lives 

of passengers and causing fatal wrecks. Some years ago 

the government of Bavaria sent to this country an expert 

forester to study the various kinds of timbers of the United 

States, their habits of growth, etc. When asked as to the 

nature of his mission, he replied: ‘‘ In fifty years you will 

have to import your timber, and as you will probably have 

a preference for American kinds, we shall now begin to 

grow them, in order to be ready to send them to you at the 
proper time.” 

Arbor Day has for its object the correction of tree and 

forest abuses and the encouragement of tree planting. It 
originated in Nebraska in 1872 by the State Board of Agri- 

culture naming, on the motion of the Hon. J. Sterling Mor- 

ton, the day, and offering premiums to societies and indi- 

viduals for tree planting. Over a million trees were 

planted in that State on the first Arbor Day, April 10, 1872. 

The following table shows the dates of the day’s observance 

in the different States and Territories : 

STATES AND TERRITORIES OBSERVING ARBOR DAY, 

Year of 
States. First Time of Observance. 

Observance. 

Alabama........ 1887 22d of February. 
ATIZODSS cx. cess 18y0-1 First Friday after Ist of February. 
California....... 1886 
Colorado........ 1885 Third Friday in April. 
Connecticut 1887 {In Spring, at appointment of Gov- 

ernor. 
WIOKIGA a. races e- 1886 January 8. 
GeOrgia. i .ccse.: 1887 First Friday in December. 
POAGRO: rst scenes 1886 Last Monday in April, 
Hilinois.<. <6 c.ccas 1888 Date fixed by Governor and Supt. of 

Public Instruction. 
Indiana......... 1884 Date fixed by Superintendent of 

Public Instruction. 
OW Siscriencctansiss 1887 Date fixed by Superintendent of 

Public Instruction. 
Kansas 5 1875 Option of Governor, usually in 

pril, 
Kentucky....... 1886 tenes! of Governor, usually in 

pril. 
Louisiana....... 1883-9 Option of Parish Boards. 
IWESING = Aeasint ses 1887 Option of Governor. 
Maryland..... 1889 Option of Governor in April. 
Massachusetts.. 1886 Last Saturday in April. 
Michigan.,...... 1885 Option of Governor. 
Minnesota...... 1876 Option of Governor. 
Mississippi...... 1892 Optionof Board of Education, 
Missouri ....... 1886 ee iter! after first Tuesday of 

pril. 
Montana........ 1887 Third Tuesday of April. 
Nebraska...... 1872 22d of April. 
Nevada......... 1887 Option of Governor. 
New Hampshire 1886 Option of Governor. 
New Jersey.... 1884 Option of Governor in April. 
New Mexico.... 1890 Second Friday in March. 
New York...... 1889 First Friday after May 1. 
North Carolina. 1893 
North Dakota.. 1884 ~ Sixth of May, by proclamation of 
MPRIO SS cxccsacn ccs 1882 Governor. 

In April, by proclamation of Gov- 
OPEL OT ce cieevie es 1889 ernor. 

Second Friday in April. 
Pennsylvania, . 1887 Option of Governor, 
Rhode Island. . 1887 | |Option of Governor. 
South Carolina.} Uncertain | Variable. 
South Dakota.. 1884 Option of Governor, 
‘Tennessee ...... 1875 November, at designation of County 

Superintendents. 
PUB SAA Cae saxaene's 1890 22d of February. 
Vermont........ 1885 Option of Governor. 
Wairginia).... <<... 1892 
West Virginia.. 1883 Fall and Spring, at designation of 

Superintendent of Schools. 
Wisconsin...... 1889 Option of Governor. 
Wyoming....... co Option of Governor. 

a Washington.... 

Only the following four States or Territories fail to observe 
Arbor Days—Arkansas, Delaware, Oklahoma, and Indian ‘1 erri- 
tory. 

As announced on another page, the New York, New 

Haven & Hartford bas been fined $7,000 for violating the 

New York law forbiddimg the use of stoves in passenger 

cars. The fine was imposed as a result of the Park avenue 

tunnel collision in New York City, Feb. 20, 1891, in which 

the cars took fire from the stoves used, and four passengers 

were burned to death. The work of equipping its passen- 

ger cars with a steam-heating system was being pushed by 

the road for some time previous to the accident, but as it 
had about 1,400 such cars to equip, it is evident that the 
work could not be accomplished in aday. Before it was 
half finished the unfortunate accident occurred and drew 

a great deal of adverse criticism upon the managernent, 

which was largely undeserved, as the heating arrange- 

ments were in process of transition from stoves to steam, 

as like arrangements on many other roads were at that 

time. About a year afterward the equipping of its cars 

with steam-heating apparatus was completed, and the 

cars have been heated by this means exclusively for the 

past two years. 

The Railroad Gazette has removed its offices from 73 

Broadway to 32 Park Place, New York. We welcome our 

esteemed contemporary to our neighborhood, and the more 
gladly because we have feared for its safety in the old 

Arcade Building since Narcross tried to blow up Russel 

Sage right under the nose of the Gazette. For over 20 

years the offices of the Gazette have faced Trinity Church 

yard, of Revolutionary fame, where lie the bones of Alex- 

ander Hamilton and the famous Captain John Lawrence. 

Doubtless the association has been at times inspiring, but 

we are sure our friends on the Gazette will find Park Place 

a much more convenient locality for themselves and their 

out-of-town acquaintances. 

Literature, 

The ‘Practical Engineer” Pocket Book and Diary. 1894. 
Edited by W. H. Fowler. Pages 293. Pocket size. 
Flexible cover. Price one shilling. Technical Publish- 
ing Company, Ltd., 6 Victoria Street Approach, Man- 
chester, England. 

This pocketbook of useful information is arranged specially 

for the use of mechanical engineers, and contains a mass 

of such information arranged in a way that is very easy of 

access. The book has a good index, is light in weight, 

and contains a well-arranged diary, and all the tables, 

rules, etc., that engineers have frequent occasion to con- 

sult. 

The Oriental Republic of Uruguay. By Carlos Maria de 
Pena and Honore Roustan. English. Pages 54. Can 
be obtained of Prudencia de Murguiondo, Consul-General 
of Uruguay, Washington, D, C. 

This pamphlet contains a fine map of Uruguay (21 x 22 
inches), and a small map (7 x 7 inches) of Montevideo and 

vicinity. The map of the country shows the location of 
railroad and telegraph lines that are in operation, and the 

railroad lines that are under construction and those that 

are proposed. It also shows the lines of submarine cable 

that traverse the Rio de Ja Plata. The pamphlet treats of 

the geography, rural industries, commerce and the general 

statistics of the country. The text is very nicely translated 

from the Spanish by J. J. Rethore. The pampblet gives a 

great deal of interesting information about the climate of 

the country and its rivers, minerals, vegetation and 

animals, and about the Janguage and customs of the 

people, the political organization, population of depart- 

ments (counties), schools, newspapers, railroads, forms of 

worship, and wages paid to different artisans, Such in- 

formation as this work contains is of great interest to 

any who may contemplate going to Uruguay. Several 

years ago when the writer contemplated and did take such 

a trip, this pamphlet would have been considered as 

worth its weight in gold, It may be as valuable to others 

in a like situation, although we understand it wiil be pre- 
sented free by Senor Murguiondo. 

While the pamphlet gives explicit information about the 

matters named above, it modestly abstains from extolling 

the beauties of Uruguay’s delightfully temperate climate 

and the wonderful fertility of its soil, as it also does the 

courtesy of its men and the beauty of its women—each 

unsurpassed in any country on the globe. 

The International Fruit Dispatch Co. has given an order 

to the Missouri Car and Foundry Co., of St. Louis, for 100 

cars. 

The Chicago & Southwestern has decided to move its 

shops from Lebanon to Muncie, Ind. This will be done as 
soon as the new shops can be built. 

The Haskell & Barker Car Co., of Michigan City, is 

building 1,000 cars for the Great Northern and 500 cars for 

the Louisville, New Albany & Chicago. 

The Michigan Central dining cars serve lunch d la carte, 

the waiter announcing that ‘‘ European lunch is now 
ready in the dining car.” Those who patronize the dining 

car on such occasions can select what they want froma 

very liberal bill of fare at ordinary restaurant prices. 

The Schenectady Locomotive Works are replacing their 

old machine shop with a new two-story structure built of 

steel framework and brick filling. The new building will 

be 80 feet by 363 feet. The old machine shop, now de- 

molished, was built in 1866, replacing a structure which 

at that time was destroyed by fire, 

Traveling Engineers’ Association Circular. 

Clean Engines—Economical Use of Supplies. 

The following are some of the questions of a circular 

issued by the committee of the Traveling Engineers’ Asso- 

ciation on ‘‘ What Relation Does a Clean Engine Bear to 

the Economical Use of Oil and Supplies ?” 

Are your engines wiped every trip, or at certain stations 

on their arrival there? Do freight and switch engines 

get the same care engines in passenger service do? If not, 

please state how each class is treated. Do you use oil of any 

kind to loosen dirt and grease when wiping engines? What 

are your observations on this subject when engines are 

chain-ganged or pooled—is any more wiping needed? Do 

you think an engineer's pride in a clean machine will make 

him careful of supplies used on the same? Is discipline 
maintained any better among extravagant men in the mat- 

ter of supplies with clean engines? Is the total amount of 

oil, waste and cleaning material used for each engine any 

less where they are not wiped? Will the better oppor- 

tunity of discovering cracks or defects in machinery 

more than repay cost of cleaning without counting 

cost of oil? Will it not require a greater per cent. 

of oil for lights if such articles are uncleaned? 

In doing repairs, will the work be done as cheap on an un- 

clean engine as on a clean one ?—the time of machinist and 

helpers to be taken into consideration. In breakdowns on 

the road, will supplies and time be saved in proportion to 

the amount of grease and dirt on the parts to be removed ? 

Does good wiping prolong the wearing parts? What are 

the particular parts which should be kept well cleaned, 

painted and polished, to impress the engineer and fireman 

with need for economy in the use of supplies? Is it not a 

fact that enigneers will take better care of a neat, clean en- 

gine than of a dirty one? and will not the engineer tighten 

up loose nuts, set up wedges, and key-up rods which he 

would not do ona machine covered with grease and dirt, 

especially if he has on clean over-alls? Does not a clean 

boiler, flues and grates effect a saving of oil and coal to a 

very great extent; also improve the steaming qualities of 

engines? Please state the average expense of wiping an en- 
gine clean each trip or stated number of miles. 

J. W. HALL, Chairman, Commerce, Tex.; J. B. JoHNsoN, 

Cuas. H. Hogan, C. W. Poous, P. E. RILEY. 

On His Dianiry.—‘‘ Is Mistah Gwaynus in?” asked the 

sable caller. ‘‘ He is, sah,” replied the dusky functionary 

at the door, ‘‘ but he is occupied.” ‘‘ How soon, sah,” said 

the caller, pulling up his shirt collar, ‘‘ will Mistah Gway- 

nus be vacant?” 

A decision rendered in the United States District Court 

at Detroit, Mich., April 10, declared the Martin steam 

heating apparatus, which had been somewhat extensively 

used on the Michigan Central Railroad, to be an infringe 

ment of the patent granted to E. D. Cody, Oct. 27, 1885, 

and owned by the Consolidated Car-Heating Company. 

The Standard Supply & Equipment Company has been 

organized in Philadelphia, and will have offices at No. 22 

South Fifteenth Street, near the Broad street station. The 

company will deal in railroad equipment and _ specialities, 

and will represent several prominent manufacturers of this 

class of goods. It will also deal in second hand cars and 
locomotives. 

Young Lady: ‘‘ Give me a ticket to Sackfather.” 

Ticket Agent: ‘*‘ What did you say, miss ?” 

Young Lady: ‘‘ A ticket to Sackfather ” 

Ticket Agent : ‘‘ There is no such station on this road.” 

Polite Stranger: *‘ The lady wants a ticket to Bagdad.” 

Young Lady: ‘‘ Thank you, sir.” 

Polite Stranger: ‘* Don’t mention it. 

myself.” 

Iam from Boston 

Beginning May 27, the New York Central road will place 

in service a fast train between New York and Chicago, 

having the equipment of the famous ‘‘ Exposition Flyer,” 

with an additional private-compartment sleeping car, and 

making the run, each way, in twenty-four hours’ actual 

running time. This train will leave the Grand Central Sta- 

tion, New York, at 11 A. M., arriving at Chicago at 10 a. m.; 

returning it will leave Chicago by the Lake Shore & Michi- 

gan Southern Railway at 5:30 Pp. M., reaching Grand Central 

Station, New York, at 6:30 P. M. 

The big tunnel at Niagara Falls, by means of which the 

power of the falls will be used to generate electricity, is a 
marvelous piece of engineering work, and it is estimated 

that the company will be able to develop no less than 450,- 

000 horse power by means of its several turbine wheels. 

The power is to be carried to great distances. For in- 

stance, a contract has beeu entered into to furnish power 
to mills in the eastern part of the State, several hundred 

miles from the falls, at the low cost of $12 a year per horse 
power, running night and day. 

The felling of trees by means of electricity has been 

ried out to a considerable extent, according to Enginee 

and has proved a handy and practical method. It is done 

by means of a platinum wire stretched between two poles ; 

the use of a continuously incandescent wire is much easier 

than that of asaw. In addition to the reduced amount of 

work, there is another advantage, inasmuch as there is no 

sawdust, and the fact of the surface of the severed trunk 

being slightly charred, materially tends to preserve it. 

Electrical tree-felling saves both labor and time, the re- 

spective time as compared with sawing the trunks through 
in many instances being about one to eight, 
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Mr. T. H. Fennell has resigned as General Superintendent 

of the Northern Division of the Lehigh Valley system. 

Mr. Otto L. Hayes has been appointed Receiver of the 

Columbus, Lima & Milwaukee, to succeed Mr. John Blyth, 

resigned, 

Mr. C. A. Skinner has resigned as Master Mechanic of 

the Mississippi division of the Baltimore & Ohio South- 

western. 

Mr. W. H. McDoel, General Manager of the Louisville, 

New Albany & Chicago, has been appointed Vice-President 

of the company. 

Mr. Percy Lyons has been appointed Superintendent of 

Motive Power of the Chicago Great Western, succeeding 

Mr. W. T. Reed, resigned. 

Mr. L. P. Ligon, General Foreman of the Norfolk & 

Western, at Radford, Va., has been appointed Master Me- 

chanic at Bluefield, W. Va. 

Mr. H. D. Taylor, formerly connected with the New 

York, Pennsylvania & Ohio, has been appointed Engineer 
of Tests of the Lehigh Valley. 

Mr. George O. Manchester, formerly of the Atchison, 

Topeka & Santa Fe Railroad, has been elected Vice-Presi- 

dent and Treasurer of the Sargent Company, of Chicago. 

Mr. S. W. Huston, of the Brooks Locomotive Works, 

has been appointed Master Mechanic of the Buffalo & 

Susquehanna at Austin, Pa.,in place of L.T. Johnson, 

resigned. 

Mr. Thomas Millen, formerly Superintendent and Master 

Mechanic of the New York & Northern, has been appointed 

Master Mechanic of the Metropolitan Street Railroad of 

New York City. 

Mr. J. S. Chambers has been appointed Master Mechanic 

of the Illinois Central at Clinton, Ill., and is given juris- 

diction over the machinery department of the Springfield 

and Amboy divisions. 

Mr. James McNaughton, Superintendent of Motive Powe" 

of the Wisconsin Central, has also been appointed Super- 

intendent of the Car Department of that road, with head- 

quarters at Waukesha, Wis. 

Mr. C. M. Leonard, formerly General Master Car Builder 

of the Chicago, Rock Island & Pacific, died at Davenport, 

Ia.,April10. Fortwo years past he had been Superintendent 

of a thresher factory at Davenport. 

Mr. Charles F. Choate has resigned as President of the 

Old Colony Steamboat Company, and has been succeeded 

by Mr. J. R Kendrick, who is Third Vice-President of the 

New York, New Haven & Hartford. 

Mr. J. H. Moore, General Foreman of the New York, 

Lake Erie & Western shops at Elmira, N. Y,, has been 

appointed Master Mechanic of the shops at Buffalo, N. Y., 
to succeed James P. Hubbard, deceased. 

Mr. J. M. Egan, President and General Manager of the 

Chicago & Great Western Railroad, resigned April 18, Mr. 

A. B. Stickney has been elected President, and his son, 

Mr, Samuel C, Stickney, will act as General Manager. 

Mr. W. E. Looney has resigned as Master Car Builder of 

the Louisville, Evansville & St. Louis, and that office has 

been abolished. Mr. J. K. Lape, Superintendent of Motive 

Power, will have charge of the motive power and car de- 
partments. 

Mr. J. S. Turner, formerly Master Mechanic of the 

Mexican Central and Mexican International railways, has 

been appointed Superintendent of Motive Power and Ma- 
chinery of the West Virginia Central & Pittsburgh, with 

headquarters at Elkins, W. Va. 

Mr. EK, E. Jenks, formerly connected with the engineering 

department of the Cleveland, Cincinnati, Chicago & St. 

Louis road, has been appointed Master Mechanic of the 

Mississippi division of the Baltimore & Ohio Southwestern, 
to succeed Mr. C. A. Skinner, resigned. 

Mr. William Byrd Page has been promoted from Road 

Foreman of Engines to be Assistant Master Mechanic at 

the Jersey City shops of the Pennsylvania Railroad. Mr. 

Page succeeds Mr. C. M. Mendenhall, who has been pro- 
moted to be Assistant Superintendent of Motive Power at 

Jersey City. 

Mr, Joseph K. Bole, of Cleveland, has been elected Pres— 

ident of the new American Steel Casting Co. Mr. Bole is 
well and favorably known to railroad men from his long 
connection with the Otis Steel Co., of Cleveland, of which 

he was up to last January one of the managing directors. 

He is one of the Receivers of the Valley Railroad of Ohio. 

Col. Joseph Hill, General Superintendent of the Van- 
dalia line, has retired from that position, after a railroad 

service of over 40 years. He is now 70 years old. Colonel 

Hill has been General Superintendent of the Vandalia line 

since 1881, when he resigned as Superintendent of the 

Pittsburgh, Cincinnati, Chicago & St. Louis Railroad. In 

1887 he was appointed Assistant General Manager. That 

office was abolished recently. 

Mr. Henry T. Gallup, General Superintendent of the 
Boston & Albany, has resigned, his resignation to take 

effect May 1, and he will be succeeded by Mr. William R. 
Robeson. Mr. Gallup retires on account of ill health. He 
is now 59 years old and has been in the service of the road 

41 years. He began as brakeman on the Boston & Wor- 

cester, now a part of the Boston & Albany, and was for 

many years a passenger conductor. He was appointed 

General Superintendent in 1886. 

Mr. Robert Harris, Vice-President of the Northern 

Pacific, died suddenly at Rochester, N. Y., April 21, while 

returning to New York from a meeting of Northern 

Pacific officers at Tacoma, Wash. Mr. Harris was born in 

Portsmouth, N. H., July 29, 1830. He was President of 

the Chicago, Burlington & Quincy line from 1876 to 

1879, when he was elected Vice-President of the Erie. In 

1884 he succeeded Henry Villard as President of the 
Northern Pacific. Eight weeks ago he visited California 

for his health, but shortened his stay to attend the Taco- 

ma meeting, and this may have brought on a premature 

death. His trouble was pulmonary. 

Mr. Edward B. Wall died suddenly Sunday evening, 

April 1, in the Homceopathic Hospital at Pittsburgh, Pa., 

from the effects of an operation performed a few hours 

previously for appendicitis. At the time of bis death Mr. 

Wall was Assistant General Manager of the Pennsylvania 

jines west of Pittsburgh. Mr. Wall was born April 25, 

1856, at Kingsboro, N. Y., and was graduated from the 

Stevens Institute in 1876. He immediately began his rail- 

road work as an apprentice at the Altoona shops, where he 
served in various capacities for six years. Then he became 

Assistant Master Mechanic on the Western Jines of that 

road, and in 1883 was appointed Superintendent of Motive 

Power of the Southwest system. In the spring of 1893 he 

was sent to Chicago as assistant to the First Vice-President 

of the Pennsylvania lines, and after the close of the World’s 

Fair he went to Pittsburgh as Assistant General Manager. 

Until his promotion out of the mechanical department Mr. 

Wall was one of the most active members of the Master 

Car Builders‘ and Master Mechanics’ associations. 

The Locomotive’s Whistle. 

[The following lines by Henry Crocker, in the Boston 

Beacon, nicely portray the music of the locomotive’s 

whistle when heard at a distance sounding the warning 

for road crossings in the country. | 

1 hear a faint sound far away— 
Two long, and two short notes at play, 

As soft and sweet as silver flute, 
The locomotive’s first salute: 

*“<T_9—o—t, t—o—o—t, toot—toot!” 

I hear again the tuneful sound, 
Now waking woodland echoes round, 

The locomotive seems to say 
“We are coming—coming, clear the way!” 

“T—o- o—t, t—o—o—t, toot--toot!” 

And now a rumbling noise f[ hear, 
And clouds of smoke and steam appear, 

The locomotive seems to shout: 
“We are coming fast. Look out! Look out!” 

“T—_o9—o—t, t—o—o—t, toot—toot!” 

* * * * * * * * 

With clanging bell and clattering steel 
And flaming breath and flashing wheel, 

The lightning train goes flashing by, 
Like fiery bolt from stormy sky, 

‘* T_9—o—t, t—o—o—t, toot—toot !” 

A whirlwind follows on behind, 
With clouds of dust our eyes are blind ; 

Yet from the curve around the hill 
Is heard the engine whistle shrill, 

“'T-9—o—t, t—o—o—t, toot—toot !” 

Again, a faint sound far away— 
Two long, and two short notes at play— 

The locomotive’s farewell call : 
‘““We are chasing time. God speed us all”— 

**T_o9—o—t, t—o—o—t, toot—toot !” 

A Railway Mistake. 

A man went to a certain railway station in New Jersey 
to buy a ticket for a small village called Morrow, where 
a station had been opened only a few days previously. 
“Does this train go to Morrow?” asked the man, coming 
up to the office ina great hurry, and pointing to atrain 
on the track with steam up and every indication of a 
speedy departure. 

‘‘No; it goes to-day,” replied the ticket agent curtly. 
He thought the man was ‘‘trying to be funny.” 

‘‘But,” rejoined the man who was in a great hurry, 
“does it go to Morrow to-day?” 

“No, it goes yesterday, the week after next,” said the 
agent, sarcastically, now sure that the inquirer was try- 
ing to make game of him. 

** You don’t understand me,” cried the man, getting very 
much excited, as the engine gave a warning toot; ‘‘I want 
to go to Morrow.” 

‘* Well then,” said the agent sternly, “ why don’t you go 
to-morrow, and not come fooling around here to-day? 
Step aside, please, and Jet that lady approach the window.” 

‘‘But, my dear sir,” exclaimed the bewildered inquirer, 
‘*itis important that Ishould be in Morrow to-day, and 
if the trai stops there, orif there is no train to Morrow 
to day”—— At this critical juncture, when there was some 
danger that the mutual misunderstanding would drive 
both men frantic, an old official happened along and 
straightened out matters in less than a minute. The agent 
apologized, the man got the ticket and the train started for 
Morrow to-day.— Youth’s Companion. 

American Railway Association. 

The American Railway Association met in New York 

City, April 12. Tne President, Colonel H. S. Haines, of 

the Plant System, occupied the chair, and delivered an ad- 

dress on ‘‘ Economics in Operating Railways.” About 100 

officials were present. The Executive Committee reported 

that 142,000 miles of road were represented by the mem- 

bership. Statistical reports on safety appliances and car 
service were read. The main discussion was upon the 
advantages of the interlocking system, and the sentiment 

prevailed that a uniform block system should be adopted. 

The following otticers were elected: President, H. S. 

Haines; First Vice-President, E. B. Thomas, Vice-President 

of the New York, Lake Erie & Western Railroad ; Second 

Vice-President, W. F. Merrill, General Manager of the Chi- 

cago, Burlington & Quincy Railroad; Executive Committee, 

C. W. Bradley, General Superintendent of the West Shore 

Railroad, and G. W. Stevens, General Manager of the 

Chesapeake & Ohio Railroad ; Committee on Train Rules, 
Pennsylvania Railway, Lake Shore & Michigan Southern 

and the Seaboard and Roanoke. 
The next meeting of the association will be held in New 

York in October. May 13 was the date agreed on for mak- 

ing the spring changes in the time-tables. 

Report of the Pennsylvania Lines. 

Mr.S. M. Provost, General Manager of the Pennsylvania 

Railroad, issued on April 20 his report of the operations of 

the company in the year ending Dec. 31, 1893. 

The gross earnings of the Pennsylvania Railroad divi- 

sion, comprising the main line from Philadelphia to Pitts- 
burgh and including the branches connected therewith, 
for the year 1893, were $40,119,356.05; the operating ex- 

penses, including rentals and interest on equipment, were 

$27,171,809.47, leaving net earnings for the year $12,947,- 

546.58, a decrease of $853,280 compared with 1892. 

On the United Railroads of New Jersey division the 

gross earnings last year were $15,488,617.56, and the oper- 
ating expenses were $14,487,683.37, leaving net earning of 

$4,000,937.10, an increase over 1892 of $136,199.83. On the 

Philadelphia and Erie division the gross earnings were 
$7,450,108; operating expenses were $5,005,056; net earn- 

ings, $2,445,052, an increase of $89,104 over 1892. 

Pat’s Impression of the Locomotive. 

The following is a veritable ‘‘chestnut,” as it is taken 

from the Boston Post of March 26, 1837, but we consider it 

good enough to reproduce in 1894, as showing the impres- 

sion made on an Irishman’s mind by his first sight of a Jo- 

comotive: 

Two brothers recently from the old country, via Halifax, 
were lately walking up the Worcester Railroad, and 
their curiosity was somewhat astonished by the iron tracks, 
but soon the cars hove in sight and the following dialogue 
took place : 
Mike—‘‘Och, brither; d’ye see that quare cr-crachure a 

coming ?” 
Pat—‘Troth and I do. 

mother does it mane ?” 
M‘ke—‘'Faith an’ it’s not me that is to tell ye.” 
(The train whizzed by.) 
Pat—“‘Och, Mike, we're completely lost; for by me 

mother’s milk, it is hell in harness, and just the sort of 
coach I once dreampt the ould divil took the morning 
air in.” 

What in the divil and his grand- 

Ventilation of Stage Coaches. 
— 

(From the London ** Mechanics? Wagazine,?? 

January, 1836.) 

[In view of the present agitation of the subject of pas- 

senger car ventilation, the following is of interest as show- 

ing that the subject of ventilating public conveyances is a 
very old one, and that it worried passengers some in the 
old stage coach days. | 

To the Editor of the Mechanics’ Magazine: 

Str—Permit me to offer to the public, through the 

medium of your widely extended magazine, a hint or two 

from an old traveler on the subject of stage coach ventila- 

tion. Many others as well as myself have doubtless been 

annoyed by the aerophobia of many who travel by our 

public carriages, and the pertinacity of such persons in 

keeping the windows closed for fear, as they say, of catch- 

ing cold. Such persons have yet to learn that colds are 
more frequently the consequence of closely confined air in 

a badly ventilated apartment than by free exposure to the 

wind and weather. Some people seem to regard fresh air 

as poison, and do all in their power to exclude it; for my 
own part, I think it is the only one of the numerous bless- 
ings of Providence that cannot be taken to excess. 

The mode of ventilation I would suggest is simply this, 
that the sashes of mail and other stage coaches, instead 

of being glazed as at present—the panel formed by a pane 

of glass—should be made with wire-gauze, such as is now 

extensively in use for window blinds. The vehicle would 

by this means be amply ventilated without annoyance to 
any one by currents of air; and, in case of rain, the sashes 

might be kept up without the choice of evils at present 
experienced, either to be wet through or suffocated. 

AN OLD TRAVELER. 

It is announced that a 10 per cent. cut iu the salaries of 

all emyloyés will soon be made on the Grand Trunk, 
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Norwegian Locomotives. 

According to the recent report of the English Consul- 

General at Christiania, Norway, locomotive building has 

been at a standstill in that country for a long time. The 
report says: Many years ago an attempt was made to con- 

struct a Norwegian locomotive engine. It was unsuccess- 

ful, and since then Norway has procured her locomotives 
from England or Germany. It appears, however, that 
there is soon to be a departure in this respect, for a few 
days ago two engines built in Nyland’s workshops, Chris- 

tiania, were finished and delivered to the State railways. 

According to local journals the trial trips of these loco- 
motives have yielded the most satisfactory results. In a 

couple of months two more similar engines will, it is said, 

beready. These four locomotives are said to have been 

contracted for in open competition with foreign makers, 

and the price agreed upon for all four is 160,000 kroner 

($42,000). They are reported to compare most favorably 

with the class of engines received until now from Ger- 

many and England. Ordinary passenger trains in Norway 

run at about the rate of 30 kilometers per hour, and in the 

trial trip, which lasted 17 minutes, on a curved and irreg- 

ular line, the speed attained was at the rate of 81 kilometers 

(or about 50 miles) per hour. Referring to this, the 

Norwegian journal, Verdens Gang, observes triumphantly, 

‘Tt is now perfectly clear that Norwegian makers can 

construct quite as good engines as foreign firms, and at as 

cheap a rate.” 

Repairing Locomotives. 

BY J. T. HEFFERNAN. 

(Continued from page 53, National Car and Locomotive Builder 

Sor April.) 

Driving Wheels. 

This paper will treat on driving wheels and Figs. 88 and 90 

show some of the different forms of wheels in use. Fig. 88 
shows the wheel made up of two parts, a cast iron center and 

a steel tire. In this form of wheel the arm is cored out hollow 

and the counterbalance is cast solid. In this country nearly 
all driving wheel centers are made of cast iren, and as all 

the wheels use steel instead of iron tires we will only de- 
scribe a steel tire. 

Fig. 89 shows the manner of turning a wheel for putting 

on the tire. Generally the first operation is the boring out 

of the wheelin a powerful lathe. Sometimes this style of 

lathe has the foot-stock geared up, and then, after the hole 

for the axle is bored, the key way is cut before removing 

the wheel from the lathe. 

Fig. 90 shows a somewhat similar wheel, excepting that 

.the arms are cast solid. In this wheel there is a recess 

cored in the counter-weight, and this is afterward filled 

Wig. 88 
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with lead, the object being to increase the weight in a 

given place. 

Fig. 91 shows a method of fastening a tire on this style 
of wheel. As will be seen by the drawing, the cast iron 

center, instead of being turned straight across, as in Fig. 

89, is turned straight across to within about % inch of its 

inner face. The remaining distance is then left about 14 

inch larger. The tire is bored out to fit accordingly, with 

the exception that the principal fit is made on the straight 
part, and where it fits on the shoulder of the wheel stand- 

ard it is left a trifle full, so that when the tire is shrunk 

on we are sure of a good fit on the main body of the wheel. 
The object of turning a wheel in this manner is that in case 

the tire gets loose the shoulder will prevent it from working 

in, and of course it cannot work out, as the flange prevents 

it from doing so. After the tires have worn a good deal, 

especially on an engine where driver brakes are used, if the 

brakes are left on for any length of time they have a ten- 

dency to heat the tire, thus causiag it to expand, and when 

the tire is in this shape from the action of the brakes used, 
should the engine strike a curve, it perhaps might have a 

tendency to shift the tire inwards were this shoulder not 

turned on, 

This is a very good way to turn wheel centers, but for all 

practical purposes the method of turning them straight 

across, as shown in Fig. 89, will be found satisfactory. It is 

less expensive to fit a set of tires ona wheel center when it 

is turned straight across than any other way, and nowadays 

the use of driver brakes is so well understood that it is a 

rare thing for an engineer to apply the brakes and leave 

them set long enough at one time without releasing to heat 

the tire. 
To pus on a tire as shown in Fig. 91, turn the wheel up on 

end, then lay the tire on some brick so as to keep it about 

one foot from the ground and kindle a wood fire 

around it. Of course, ina building shop they 

have every appliance necessary to do this work, 

such as up ending the wheel, handling the tire 

when hot, etc. In putting on a set of tires ina 

division shop or roundhouse, and there is a 

wrecking car with a derrick on it in the yard, 

you can use it to very good advantage. I like 

to use a wood fire for heating a tire in preference 

to coal, for where coal is used it forms a sutt 

around the inside, which is rather hard to get 

off, and when handling hot tires it is necessary 

to handle them very quickly. Where you use 

a wood fire all that will be required to clean the 

inside will be a few strokes of a broom and the 

tire is then clean enough to drop into place. Of 

course, with this wheel (Fig. 91) the measure- 

ment of how far the tire shall go on is made in 

the lathe, so all we need to do is heat the tire 

and put it in place. 

In putting on a set of tires as shown in Fig. 

89, our first move would be to measure where 

the face of the tire would come on the face of 

the wheel center, that is, if we had the wheel 

up-ended it would be the under or inner side we 

would take our measurements from. We 

would bolt straps on the under side of the 

wheel center so that when the hot tire 

was dropped in its place it would rest on these irons and be 

in its correct position and would require no hammering to 

bring it in place. To find the distance the tire must fit on 

the wheel center, all that is necessary is to lay the wheel 

gage across the wheels before putting on the tires, then 

center it even with the inner face of the wheel centers, 

measuring from this space to the flange will give us the 

right distance to put the tire on, allowing enough to take 

a cut off the flange when trueing up thetire. Do not make 

the tire any hotter than actually necessary to expand it so 

it will goon freely. The tire may be cooled off with water. 

In taking off a set of tires where you have no special ap- 

pliance for it, roll the wheel out into the yard to some place 

where you have either cinders or gravel to build the fire on, 

then up-end the wheel, blocking it up off the ground about 

6 inches. When heating the tire to remove it we do not want 

to heat the center, so to avoid this we shovel cinders or 

fil? 

gravel around the spokes and rim of the wheel and wet 

them, then when we build the fire around the tire an occa- 

sional bucket of water will keep the cinders or gravel damp. 

If we are careful in doing this there is no need of even spoil- 

ing the paint on the wheels. When tires are allowed to wear 

very thin, that is to about 14 inches thick, and when the 

wheel has a space extending around its rim the tire has a 

tendency to wear into this space, thereby forming a small 

shoulder, so that when the tire is heated for removal the use 

of a sledge may be necessary to drive it off. 

In the wheel shown in Fig. 91, there is rather a novel 

method used in the axle fit. Instead of boring the wheel 

straight, two different diameters are used, the inside one 

being from \% inch to ¥ inch larger than the outside 

one. The claim is made that by this the axle secures better 

hold in the wheel. Of course, the axle has only to travel 

half the distance under pressure when making a fit in this 

wheel that it does when the wheel is straight. Take, for in- 

stance, the axle asit just enters a hole thatis bored straight, 

that axle is forced in under pressure and the pressure is on 

it all the time until it is home. The outside edge of the axle, 

so the claim is made, has a tendency to wear itself a trifleas 

it advances through the wheel, and the inner edge of the 

wheel has a tendency to wear because the axle has passed 

through it, while with this style of wheel the same error is 

said to exist but to only one-half the extent, because the axle 
only has to travel one-half the distance. I believe that while 

in theory this appears all right, still in practice I prefer the 

straight hole, for it is cheaper to bore out a straight hole 

and also cheaper to turn a straight axle than where there 

are two fits to make. If the material in the wheel center is 

made of good strong cast iron, and unless it is good it 

should not be used, a straight axle put in under a pressure 

of about ten tons per inch of diameter will never come loose. 

Fig. 98.—Wells Light Arranged to Heat Tires. 

A, Fig. 92 shows a band, fitted around the hub of the axle 

and the hub of the crank pin, and is the usual method of 

repairing where the hub is cracked. The band should be 

made of as heavy iron as can be gotten in place. To do so 

it may be necessary to chipa place for it around the hub; 

when ready to put this band on allow for a shrinkage on it 

of about ,; of an inch per foot of circumference, then the 

band can be heated red hot, slipped on in place, and when 

it begins to contract and close down on the hub hammer it 

gently all around to set it well in its fit. 

A job that has to be done occassionlly isshimming a tire. 

In the days when iron tires were used, this was one of the 

jobs that had to be done quite frequently, but with steel 

tires it is not very common as they rarely get loose, 
The first thing required for this job is eight small steel 

wedges about 1 inch wide, made of good steel and drawn 

down very thin. If the tire is not very loose Russian iron 

all around will probably be enough, but sometimes iron of 

No. 20 or 16 gage will be necessary. Supposing now thatit is a 

back wheel that is loose, our first object is to get both 

side rods down and then arrange for heating the tire. If 

there is liable to be much tire work done it will pay to 

make a rig like that shown in Fig. 96. This cover is made 

in four pieces so as to be handy and convenient to put 
around the wheel, and it is just wide enough to fit over the 

tire sideways. Putacouple of jacks under the axle and a 

couple under the back end of the frame and take off the 
weight, then shove these covers in place. Black oil and 

waste make a very hot fire and one that will heat the tire 

up fast. The pins aaa around the cover are to fasten 

pieces of waste onto, and the holes AA at the bottom are 
large enough, so that a good handful of waste can be put in 

through them. As soon as the tire gets hot pry the wheel 

around without moving the covers, so as to get an even 

heat all around on the tire. Having cut your strips into 

pieces about 2 feet long, drive in a couple of wedges and 

then drive in a shim. Turn the wheel a little and repeat 

this operation until you get a shim in all around the wheel. 

In case you are caught some time and want to shim a tire 

quickly and have no covers or any other appliance on hand, 

just put some pieces of sheet iron around over the top of the 
wheel, protecting the outside of the wheel of course as much 

as possible so as not to damage the paint work, and build a 

fire out of pieces of waste, letting the fire extend up around 

the wheel. After you get the tire pretty hot this way, pull 

the fire out and leave the rods in place and the full 

weight of the engine on the drivers. Now the tire is 

up solid on the bottom of the wheel because the weight of 

the engine is on it, and whatever slack there is will be 

around on the top. Drive in some wedges and put a good 

long shim in, then pinch the engine along and put in another 

piece, and so on all around the wheel. It may be that you 

cannot get shims as long as two feet; if not, put them in any 

length you can get them in. 

For doing this work nicely the Well’s light as shown in 

Fig. 98 is one of the nicest things I have seen. It was first 

used in Englan@, but of late has been introduced into this 

country with very good success. One can make avery good 

rig by taking an old airbrake reservoir and filling it 

about half full with gasoline, then connect it with an air 

pump and apply pressure of 35 or 40 pounds, and in addition 

to this pressure have the air and gasoline pipe both run into 

one common pipe; this pipe can then be connected to a pipe 

bent to the shape of the wheel, having a number of small 

holes drilled on the inner side of it. There are several 

firms in this country which make heating apparatus for 

putting on tires, 

“Leave me pow, Lobelia,” said Mr. McSwatt, passing 

his hand nervously across his head. ‘‘I wish to be alone 

for the next hour or two.” 

‘* What is the matter, Billinger?” inquired Mrs. McSwatt, 

with some anxiety. 

‘*T have got to consult a railway guide,” 
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Communications. 

Merrick’s Proposed Passenger Car. 

Editor National Car and Locomotive Builder : 

I have glanced over the plans and read some of the de- 

scriptive matter in connection with Mr. Merrick’s proposed 

design of passenger car [see NATIONAL CAR AND Locomo- 

TIVE BUILDER, February, 1894], and I must say that Iam 

strongly impressed in favor of the points which he has 

brought out. Undoubtedly practice would suggest some 

modifications of the details of his construction, but I believe 

the general principle of doing away with the weak plat- 

form timbers, and of extending the sills of the car so that 

the main parts of the car bodies are brought close together, 

is a thoroughly practicable and advisable plan; not only 

do you get the benefit of more carrying capacity in the 

cars, but also any source of loss in the way of great fric- 

tion in trains passing over the road is done away with, 

and you get almost the same effect in an ordinary car as 

you would in a vestibule car. The construction surely, it 

seems to me, is stronger than with the old method, and I 

think that a few years’ time will see some decided im- 

provements in the way of construction of cars in a man- 

ner similar to that advocated by Mr. Merrick, 

‘A. M. WAITT, 

Gen. MC. B., L. 8. & MoS. Ry. 

Steam Distribution for High Speed Locomotives. 

Editor National Car and Locomotive Builder : > 

I have read with considerable interest your editorial 

comments on the paper relating to steam. distribution for 

high speed locomotives in your April issue. They have 

added interest because written by one who, beside possess- 

ing theoretical knowledge, has had the advantage of con- 

siderable practical experience in handling locomotives. I 
wish to call attention to a misunderstanding of the paper 

when commenting on the comparison made between the 

engine with 54-inch valve travel and those with 5 inch 

travel, made in appendix D of the paper. The editorial 

assumes that the comparison is drawn between the coal 

record of the engine with 54-inch travel, made during the 

months of April, May, June and July, and the coal i:ecord 

of the engines with 5-inch travel, made during August, 

September, October and November, and calls attention to 

the great influence of the difference in temperature of the 

two periods, and its effect on the coal economy of the 

engines. I think a careful reading of the paper will show 

that the coal records of the two seasons were made by the 

same engine. That for August, etc., when her valves had 

5 inches travel, and for April, etc., when they had 53 inches 

travel. Nor is it claimed that the saving of 34 per cent. 

was due entirely or mainly to the increased travel. The 

following is quoted frow the paper: 

“The most satisfactory comparison would be between the 
records of the same engine with 5 inches and 54 inches travel. 
Unfortunately this cannot be given with strict justice to 
the 5-inch travel, because, about the time the travel was in- 
creased, a system was put in practice rating the engine- 
men largely on their fuel record, which makes the record 
for the 54-inch travel higher than it would have been. 
There is, however, a margin of saving, after making con- 
siderable allowance for this factor, amply large to warrant 
the conclusion that the longer travel has effected a consid- 
erable saving.” 

J am persuaded that the influence of summer and winter 

temperatures on the coal pile are not sufficiently taken into 

account by railroad men, and that the editorial comment 

on this fact is timely, and worthy of consideration and in- 

vestigation. C. H. QUEREAU. 

AURORA, Ill., April 9. 

Passenger Car Ventilation. 

Editor National Car and Locomotive Builder : 

In your last issue ] see you make reference to the ap- 

pomtment of a committee by the Master Car-Builders’ As- 

sociation at the last annual convention, to investigate and 

report in June next on the subject of ventilation for pas- 

senger cars. Without wishing to discourage the effort in 

this direction, which is certainly most commendable and 

of the utmost importance, may I be permitted to ask is it 

possible for the convention to accomplish anything? The 

sleeping car companies “‘ rule the roost” on this subject, 

and the M. C. B’s have but little influence with the dis- 

tinguished gentlemen who control the sleeping cars. 

They also are superior to the railroad officials, who have 

nothing to say about sleeping cars. At the same time, if 

there is one department of car service more than another 

that requires ventilation of the best attainable kind it is the 

all-night sleeping car, and yet to-day, in point of fact, it is 

more poorly ventilated than the average day coach. There 

are day coaches, and a good many of them, that are well 

ventilated, but the ventilation of sleeping and parlor cars is 

uniformly bad, and it cannot be doubted but that the own- 
ers know it. 

Railroad cars are now built almost entirely by contract 

shops, and bargained for by the higher officials of the com- 

panies. Naturally they know nothing of sanitary matters, 

and quite as naturally they take it for granted that the 

sleeping car proprietors do, and so follow their example. 

The sleeping cars, as is well known, have nothing but the 

open sash in the upper part of the car, This is poor enough 

as every one knows, but the sleeping car companies are 

strongly committed to it, and to adopt anything else would 

involve considerable expense, and besides would be an ad- 

mission of previous ignorance. 

The situation, then, as it appears to the writer is one of 

extreme difficulty. Until che owners of sleeping cars can 

be induced to adopt some other method than the open win- 

dows they now use it seems almost a hopeless task to urge 

anything else. Atthe same time the present imperfect 

methods cannot exist forever. Good will come from a 

constant agitation of the subject by the press. There is 

hardly a reasonable doubt but that if a sleeping car was 

put on any train of our leading railroads, and it was known 

that the car was perfectly ventilated the night through, a 

large proportion of the passengers would willingly pay 25 

cents extra for a berth in that particular car. 

The method of ventilating a car after it arrives at its 

destination by opening doors and windows, which is a ne- 
cessity with present constructions, is not good practice. 

The true ventilation would be to change the air constantly 

while the car is in motion. No argument should be neces- 

sary to impress upon the railroad companies the impor- 

tance of betterair. The medical, scientific and hygienic 

journals are full of articles on the subject, but it is ex- 

tremely doubtful if they are ever read by transportation 

officials. 

If the committee on this subject would get together a 

day or two before the convention assembles, having col- 

lected all the information possible, and would then decide 

upon some plan which they would indorse and recom- 

mend, they would undoubtedly accomplish something. 

The list of questions that have been issued is comprehen- 

sive enough to cover the whole ground. The underlying 

theory of ventilation is to produce a constant change of 

air without drafts. Second, to combine the inlet of fresh 

air in cold weather with the heating apparatus. Third, as 

tothe method of admitting fresh air: It must be taken 

in ata point on the car where it is most free from cinders, 

smoke or coal gas. Fourth, the admission device should 

be so constructed that the impurities which will come in 

can be trapped and quickly removed. Fifth, the exits 

should always exhaust, and to this end should be of strong 

suction power. This will aid the inlet arrangements. 

I am not particularly hopeful of results from any action 

that may be taken. The thing to do, however, as the 

famous O’Connell said, is to ‘‘ Agitate, agitate, agitate.” 

The time will surely come when a traveler can ride any 

distance on a railroad car in as much comfort as if in his 

own easy chair at home, and in a pure atmosphere. 

G. W. C. 

Locomotive Boiler Tubes. 

Removing Tubes and Scale. 

BY JAMES F. HOBART. 

Whenever it becomes necessary to remove the tubes from 

a boiler, either for inspection, repairs to shell, or the mere 

scaling of the tubes themselves, two ways are open. The 

tubes may be let free from the tube sheet by means of a 

cape chisel, or they may be cut off just inside the tube 

sheet by means of an inside tube or pipe-cutting device, 

one or more of which are now in the market. 

therewith. Very often, tube sheets can be seen so badly 

cut up by the chisel that extensive reaming and bushing 

are necessary to make a tight job. The use of the copper 

ferrule is generally accepted as good practice, but we do 
not want to be obliged to keep on hand a stock of bush- 

ings ranging from one-sixteenth to three-eighths of an 

inch in thickness, just to patch up poor workmanship 

with. 
If the chisel is to be used in removing tubes, grind off 

the corners so they cannot mutilate the tube sheet. Make 

an oval cross section to the tool if necessary, and then the 

worst ‘‘ chump ” in the boiler gang cannot drive the cor- 

ner of his chisel into the tube sheet, even if he tries to do 

so. The corners on a tube-removing chisel should be , 

looked after just as closely as on a calking too]. They are 

a source of trouble, if not of danger, on either tool. 

When the water is such that a scale formation is de- 

posited, it must be removed by some mechanical means, 

Fie. 1—CrupDE TUBE SCALING DEVICE. - 

In some shops the very crude method, illustrated by 

Fig. 1, is employed for this purpose, the ‘‘ elements’ em- 

ployed being a boiler tube, an old chisel, a hammer, and 

Anecub.. 

It is possible for an intelligent and industrious man or 

boy to scale a large number of tubes in this manner in a 

week but it is a slow process at best, and one that does 

not add to the life of the tube. I have seen a boy, doomed 
to a period of ‘‘ tube whacking,” thoughtlessly strike such 

heavy blows as to dent the tube, and form defects which 

caused the tube to fail when being tested after welding. 

A very good tube scaling machine is shown in plan and 

elevation by Fig. 2. The machine as illustrated is ‘‘home- 
made,” is cheap, simple, easily operated, and is capable of 

being greatly improved and made partly or wholly auto- 

matic in its action. A machine much like the illustration 

is in use in the shops of the Kings County Elevated Rail- 

road, Brooklyn, N. Y. The machine was built in the 

blacksmith’s shop, being made of flat bar iron, a couple 

of pieces of angle iron being used for the ways of the 

machine bed, as seen in the end elevation. 

Any old lathe bed could be used to make one of these 

machines, but if such be not at hand the bar iron may be 

used. Note the very ingenious method of forming the legs, 

a single piece being bent up to form each leg and its brace, 
which is in turn strengthened by being braced to top and 

bottom of bed. The chuck used for catching the end of 

tube is an old ‘‘ Universal” concern which had _ been 

Fig. 2.—Elevation and Plan 

By most boilermakers, the hammer and: cold chisel 

method is preferred, the claim being made that, when the 

cutter is used, the chisel and hammer must afterward be 

used to remove the ends of the tubes, and that it is about 

as much work to cut out the tube ends as it would be in 

the first place to remove the entire tube, They also claim 
that the ‘‘inside” cutter must be operated by a rotary 

motion, and that when cutting the tubes near the outer 

edge of the tube sheet (or shell of boiler) there is great 

difficulty in using the cutter. 

On the other hand, a few boilermakers (repair hands) 

claim that if the rotary cutter be used, the short tube ends 

may be knocked out with slight chance of injuring the 

tube sheet, which is frequently done by the careless or im- 

proper handling of the cold chisel when cutting out tubes 

of Tube Scaling Machine. 

relegated from the machine shop to the scrap heap. The 

tool holding rig, mounted on the slide rest, is also made of 

bar iron, and the construction is very plainly shown in the 

end elevation. An old worn out lathe screw (indicated by 

the dotted lines in side elevation) serves to impart a slow 

and regular motion to the tool carrier on the slide rest. 

A hand wheel transmits motion from the operator to the 

the screw. This part of the machine could easily be made 
automatic, but it is claimed by men who have operated 
the machine in question, that more work can be done by 
hand, as it is possible to hurry the tools over such parts of 
the tube as have no scale on them, whereas, were the feed 

screw geared to the driving motion, the tool would have a 
uniform motion over the whole tube, and it would require 
just as long to scale one tube with two or three little spots 
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of scale on it as to clean one heavily coated over its entire 

length. 

The pressure of the tools upon the tube is 1egulated by 
adjusting a nut upon the bolt which clamps together the 
upper and lower sections of the tool carrier, shown in the 

end elevation. By making this bolt longer, and putting 

on a stiff spiral spring as a washer, the tools will yield to 

any slight irregularities in the tube, and when the scale is 

very heavy and hard, the tools can ride over it at first, 

being gradually forced down by the spring on the bolt 

until they have reached the iron (or steel) surface. 

Fig. 8 illustrates the construction of tools and tool 

holders. The former are made of tool steel, corrugated or 

milled as shown, and are about 2 inches in diameter by 14 

inches long. The rolls used for truing up grindstones 

may be used for this purpose, they may be bought in the 

market, and are equally as good as the home-made tools, 

and cost only a fraction as much. 

The cutting wheel is plainly shown at a and Bb, and it 

will be seen that the tool holder is merely a piece of flat 

steel cut triangular, and bent up as shown in the engrav- 

ing. Being attached only at one point (to the holder) the 

wheel can spring when it reaches a heavy cut. Sucha 

form of construction is faulty, and when the spring is put 

upon the tension bolt as noted above, the form of holder 

can be used as shown at ¢, this is also made of flat iron, 

but it is doubled twice instead of once and is a much more 

mechanical form of construction. 
The usual way of scaling tubes is to put them into a big 

Flies 
(@) 

Ear ge oP Bee Sores eee eee 
SEALE =INGEHE 5S: 

Fie. 3.—TooL AND Toot HoLpErs. 

tumbling barrel or foundry ‘‘rumbler,” and let them fall 

against and pound each other until the scale has been 

knocked off. This method cleans the tubes, and does not 

injure them to any extent, but it does make such a thunder- 

ing noise that it should be banished to the desert or to the 
mountains. It has became a frequent occurrence to have 

the coroner’s jury bring in a verdict when a man is killed 

at one of these shops: ‘‘ Run over by limited mail. Deceased 

stepped on track in front of train. The tube tumbler was 

running, making it impossible for him to hear the ap- 

proaching train.” ‘‘ Exaggerated?” Nota bit. Listen to 
the noise of the tumbler, and you will be convinced of the 

possibility of such an occurrence, 

New England Railroad Club. 

Railroad Switching and Yards. 

Atthe April meeting held in Boston, April 11, the Fitch- 

burg Railroad extended to the members of the club the 
courtesies of the road to and from the Master Car-Builders’ 

and Master Mechanics’ conventions, to be held at Saratoga, 

June 12 and 18, respectively. Mr. BE. K. Turner read a 

paper on “ Railroad Switching and Yards.” He said that 
owing to the prevailing need of economizing, many points 

which have been heretofore neglected as of minor im- 

portance must now be followed up, and the elements of 
waste and extravagance eliminated from them, 

One of the most important subjects which, on many rail- 

roads, has not received the attention which it merits is that 

of switching, and the yards in which it isto be done. The 

expense incurred in switching is one of the largest items 

entering into the cost of operation of railroads. On the New 

England railroads the mileage charged to freight switching 
is over one-third as great as the mileage run by freight 
trains on the road. On some of the railroads the proportion 

is even larger. Local cars for each point must be placed 

together, so that in making up a train the cars can be put in 

station order, as it is called. Those for the first station are 

placed next to the engine, those for the second station next 
to them, and so on, in order that the locomotive may move 

as few cars as possible when it sets cars from its train on to 

‘the side track at a local station. A little work and care in 

this direction may save much time and work to trains on the 

road, as the small yards at local stations are not adapted to 
switching, and the less movements there are made at such 

poimts, the better the results with regard to beth safety and 
economy. 
The cost of freight movement on five roads entering Boston 

was, in 1892, $11,754,002. The total miles of freight and freight 

switching was 19,889,873, and the cost per mile 59.1 cents, 

and the total cost of switching $3,407,554.11; a large sum to 

spend for this purpose, and one that shows the need of 
studying closely this branch of,transportation, to prevent un- 

necessary expense. 
It has generally been found that the yards provided in the 

early days are entirely inadequate for the greatly increased 

business of later times, and it has been necessary to enlarge 

them. This has often been done by adding to the yards a 

little here and a little there, as the pressure for more room 

became too great to be longer resisted. The result is that the 

yards have grown into great collections of tracks without 

order or system, in many cases covering more territory and 

containing a greater aggregate length of tracks than would 

be needed if the tracks were properly arranged, and 

adding greatly to the perplexity and expense of doing the 

work. Another item of cost, which every one who has given 

attention to this subject will admit is a very important one, 

although it cannot, without more trouble than any one has 

yet seen fit to take, be definitely separated from the general 

cost, is the large proportion of damage to cars caused 

by switching. Taken on a locomotive-mileage basis, the 

damage to cars by switching is much greater than 

by regular movement in trains, so that figures already ar- 

rived at, being made ona mileage basis, are certainly not 

larger than they should be. 
To reduce the cost of switching, the yards must be so _lo- 

cated and laid out that the least possible movement of both 

cars and locomotives will be required to get the cars into 

proper order for forwarding. In every yard where switching 

of cars is done, a certain organization must be maintained, 

consisting of a yardmaster, with a day foreman, anight fore- 

man, switch engines and crews for both day and night work, 

trainmen, transfer men, clerks, and office men. If the work 

ean be all done in one yard, but one organization of this 
kind is needed; while with several yards, as many organiza- 

tions as yards must be maintained. 

The higher employees, such as yardmasters and foremen, 

can take care of a large amount of business as weli asa 

small one. Engines can be kept at work to betteradvantage 

and have less lost time in a large yard. The cost of con- 

struction and maintenance is generally less for one large 

yard than for several small ones having an aggregate ca- 

pacity equal to a large one. So that as a measure of economy 

it is better to construct one good yard, well designed and 

well built, than several small ones. For these reasons, con- 

centration is one of the main points to be kept in view. 

If the yard and all accommodations connected with it are 

designed with the object constantly in view of economy of 

movement, the result must be economy of expenditure, as 

all movement causes expense, even that of light engines to 

and from their work. This is a point which should always 

be impressed upon all employees having anything todo with 

movement of rolling stock. No wheel can be turned without 

cost. No unnecessary movement of any kind should be per- 

mitted. In designing a yard everything should be so ar- 

ranged that cars will always move in the direction of their 

destination. No backward movement should be made if it 

can possibly be avoided. 

With the older yards and the old method of switching, 

there is a great deal of lost movement. A large propor- 

tion of the car-switching movement is without good re- 

sult. As an instance, take a train of 20 cars, in an old yard, 

to be sorted and placed on four tracks, each pair of cars being 

cut from the train: what will the movement be? Each 

movement made by the locomotive covers about 500 feet in 

each direction. At first, with the whole train, each suc- 

cessive movement reducing the number of cars attached to 

the engine and moving with it. Adding the movements, 

gives an aggregate of 2 locomotive-miles and 21 car- 

miles. 

With a well-arranged yard these movements can be very 
much reduced. If the yard and engine are fitted for poling 

the cars—that is, starting them as cut off from their train by 

pushing with a pole or stake attached to the engine—with 

the train of 20 cars noted above, the total car-mileage is re- 

duced to six, making a saving in movement of 15 miles. In 

the process of poling or staking cars the train to be sorted 

is placed on a track from which the switches lead to tracks 

on which the cars are to be placed. Parallel with this track 

is another on which the engine moves back and forth. The 

train being placed, cars are cut off from the end nearest to 

the switches, and as cut off, are pushed by means of a pole 

or stake fastened to the engine, only enough motion being 

imparted to them to carry them on to the sorting tracks. 

Having started one cut, the engine runs back and starts a 

second cut, and so on until all of the carsin the train have 

been disposed of. The writer has been informed that in one 

yard where this method of switching has been followed for 

some time the same force handles one-quarter more cars 

than by the old method, 

This method of switching can be introduced into a large 
proportion of the yards now in use, for a portion of the 

work, with less outlay for change of tracks and new appli- 

ances than would be required for any other departure from 

the old methods of working ; but to reap the full benefits of 

the change in method would generally require the complete 

reconstruction of the older yards, 

In England and other countries of Europe the same con- 

ditions have been met in the past that now are becoming so 

prominent with us. Competition has been so great, and the 

margin of profit has been so cut down, that close study of 

the details of operation has been necessary. Work has been 

done and money spent on a large scale to reach permanent 

economy in operation, rather than a temporary saving for 

the time being. From such studies results have been 

reached that have enabled the companies to show profits 

from business which, done under the old methods, would 

have resulted in loss, proving that economical management 

does not always consist in not spending, but in spending 

judiciously. 

The business now done by the railroads has so changed 

from that of the eariier days that the old facilities and 

methods are entirely unsuited to the work. It can almost 

be taken for granted that an appliance or method is not to 

be used now because it was used in those earlier days. While 

everything else has changed, our methods of switching, and 

yards in which to do it, have in most instances remained the 

same. A reorganization in both is needed, and the railroads 

which carry out such reorganization, on the proper lines, 
will at once note a good effect upon their expense account, 

Air-Brake Men’s Association. 

The first annual convention of the Association of Rail- 

way Air-Brake Men was held in Columbus, O., April 10. 

About 40 members were present. The membership has in- 

creased to 98, there being but 10 members when the asso- 

ciation was organized, a year ago. 

Committees reported upon the following subjects: 

Air-Brake Instruction ; Maintenance of Freight 

Passenger Brakes; Cleaning of Triple Valves and Brake 

Cylinders ; Air-Pump Repairs; Handling of Freight and 

and 

Passenger Trains. 

The Committee on Air-Brake Instruction reported that : 

Great care must be exereised by the instructor to give in 

the first lesson only the most general ideas of the system. 

The mistake most frequently made is to bring in too much 

detail. A man cannot be expected to understand the beau- 

ties of excess pressure until he knows that the stored 

pressure in the main reservoir is the force that is utilized in 

releasing the brakes, Nor can any one be expected to com- 

prehend the action of the graduating valve in the triple 

until he knows and clearly understands the general func- 

tions of the triple. 

The enginemen, if anything gets out of order, should 

be able to report it intelligently, as any defect in- 

telligently reported is as good as half repaired already. En- 

gineers should have instruction in regard to the engineer’s 

valve, and the uses of the gage and the pump governor, and 

be held responsible for the adjustment of the latter and the 

care of the air pump; necessity for draining the main reser- 

voir and cleaning the pressure-reducing valve of the sig- 

naling apparatus should be thoroughly understood. The 

misuse of the emergency application, especially at water 

tanks, and the failure to release brakes at the proper time 

to avoid the disagreeable shock to passengers, should be 

explained and overcome. The necessity for carrying the 

excess pressure that brakes may be promptly released, and 

thus decrease the tendency for brakes to stick and slide 

wheels,and how to carry excess with leaky trains, should be 

understood. Carelessness in releasing at the wrong time, 

using the emergency application when it is not needed, and 

giving the aircylinder of the pump too much oil are the most 

objectionable practices to which engineers are addicted, and 

should be emphasized accordingly. 

The Committee on Handling Trains Wholly and Par- 

tially Equipped with Air-Brakes made an interesting report 

from which the following ‘is taken : 

Freight trains partly braked and trains all braked are in 

many respects alike; with the part-air train, the shocks 

caused by rough handling are felt at the rear of the train in- 

stead of the head. Such a train is the most difficult to 

handle, and air-brakes must always be applied gradually or 

shocks are sure to result. Here especially train pipe leaks 

increase the difficulties. The fact that they will assist in 

applying brakes must be taken into consideration, When 

applying brakes on an all-air train it cannot be said which 

way the slack will run, but with part air there is no doubt. 

Except in emergencies, hand brakes at rear of train should 

not be used in making stops, as by so doing the number of 

break-in-twos are increased. Neither should they be used 

when holding down a grade, as when air is released the 

train might break in two, and, as has occurred, collide with 

serious results when air was again applied. 

In making stops with a train all air-braked, the brakes 

should always be applied gradually. It cannot be said which 

way the shock will run, but either way, if it take place 
gradually, no harm will result. With loads ahead and 

empties at rear the train would stretch, avd the same would 
result if all were loads, or all empties, and rear cars had 

much shorter piston travel than head ones, Reversing the 

conditions would also reverse results. In making stops at 

water tanks and coal chutes with long trains, the safest plan 

is to cut engine off from train, though if care is used this is 

not absolutely necessary. Under no conditions should the 

brakes on a long freight train be released just before stopping. 

The brakes on passenger trains should be released sufli- 

ciently before stopping, to prevent that disagreeable recoil, 

due principally to the truck tilting in stopping and then 

righting itself again. 
With passenger trains, in applying for stop, the braking 

power should be early increased to near the amount neces- 

sary to complete the stop, iastead of making a light applica- 
tion until near the stopping point and then a much heavier 

one. The heavier application acting over the longer dis- 

tance exerts more retarding power with less expenditure of 

air, and is less likely to slide wheels. 

The use of the conductor's valve, except in cases of emer- 

gency, should be discouraged. If necessary to use it, because 

of inability to get signal to engineer by usual methods, it 

should be opened gradually until noticed by engineer and 

then closed, permitting him to complete the stop. 

The use of sand increases the stopping power of brakes 

considerably, and should always be used in case of emer- 

gency. Its correct application in a service stop when the 

rail is slippery is also of benefit. The proper method is to 

commence its use before brakes are applied at all hard, and 

continue up to stop. Commencing to use it when near stop, 

to prevent going by, is very liable to result in bad flat spots 

in wheels which have commenced to slide before sand was 

used. 
Carry maximum train-pipe pressure if possible; no more, 

no less. Apply soasto run in or out carefully, and after 

bunching or stretching train endeayor to keep it so while 

holding. Avoid emergency except incase of danger. Cut 

in all cars in good order and report all those not so, Do not 

practice using full braking power (20 pounds reduction) for 

service stops. Always endeavor to have areserye. Do not 
fail to test brakes before starting, after switching and at all 

dangerous places. Do not expect too much from a few air 

carsina long train. Release on passenger trains before 

stopping, but not on freight, Run the pump as slowly as 

possible, 
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The Air-Brake Situation. 

We have received from the Westinghouse Air Brake 

Company the following circular letter in reference to the 

‘ air-brake situation,” which is a subject that has during 

the last few months claimed a good deal of public attention: 

“Below is a copy ofa circularsent out by the New York Air 

Brake Company. 
[Copy.] 

THE AIR-BRAKE SITUATION. 

NEw York, March 1, 1894. 
The Westinghouse Air Brake Co. has inaugurated, for 

the express purpose of crushing out competition, a policy of 
intimidation and costly litigation toward the New York Air 
Brake Co., which company has, on account of superior 
quality of apparatus, succeeded in obtaining a share of the 
business. Their latest scheme in this direction is to try to 
persuade all the railroads to sign a contract that they will 
not purchase any air-brakes or air-brake supplies, for one 
year, from any eompany except the Westinghouse company, 
promising a rebate at the end of the year provided the rail- 
road company has excluded all other companies. The object 
of this one-sided scheme is plain. It is to deprive their com- 
petitors of all sales fur one year, in the expectation that they 
could force a surrender on their own terms during that time. 
After that the railroads would again be at the mercy of the 
Westinghouse Co., and would have to pay such prices as the 
cae poly thought the traffic would bear. It is not strange 
that they are willing to pay a small percentage of their 
profits for one year if thereby they can regain absolute control 
of the air-brake business. But are the railroad companies 
willing to give up all hopes of further advancement in the 
art, or of moderate prices in the future, for the paltry rebate 
allowed for one year? The terms of the contract explain the 
motives, for they offer a rebate of 10 per cent. on freight-car 
equipments, in which they have competitors, and only 5 per 
cent, on passenger-car equipments, of which they have the 
practical monopoly, whereas their profit on passenger-car 
equipments is four hundred percent. greater than ‘on freight- 
car equipments. 

The New York Air Brake Company only asks of the 
railroad companies a fair share of the patronage, and will 
guarantee at all times to give absolute satisfaction. It will 
not expect any patronage unless it furnishes equipments at 
least as good and at prices as low as those of the Westing- 
house company. It will not ask any contract. It will agree 
to prevent the Westinghouse company from ever again 
practicing their old-time arbitrary ways and prices. 
The railway companies have already benefited largely by 

reason of our competition, and we will onenb them a great 
deal more in the future. 

THE NEw YorK AIR BRAKE COMPANY. 
N. B.—The locomotive and car brake equipments which 

the New York Air Brake Company is now manufacturing 
and selling are not the subject of any litigation whatever. 

“The contents of the above circular justify us in making 

the following remarks : 

“Wrrst.—The New York Air Brake Company has beenj{a 

persistent and willful infringer of the patents of The West- 

inghouse Air Brake Company, has been defeated in litiga- 

tion, and is now attempting to make a new triple valve 

which is alsoan infringement on our patents and is the 

subject of further litigation. The course of the New York 

Air Brake Company, on account of the injunction which 

the courts have issued against the use of their apparatus, 

has involved a number of railways, and the defective char- 

acter of much of the apparatus furnished by them has been 

disadvantageous. They have, therefore, in no manner 

effected a saving to railway companies. 

“‘SECOND,—During the past two years numerous attempts 

have been made by parties interested in the New York Air 

Brake Company to bring about some arrangement between 

the two companies, and it has been urged by New York 

Air Brake Company representatives that such an arrange- 

ment would enable the combination to maintain higher 

prices for brakes. Our answer has invariably been that 

under no circumstances would The Westinghouse Air Brake 

Company enter into any arrangement which would add one 

dollar of expense to the business, and thereby prevent it 

selling brake apparatus at the lowest possible prices when 

its manufacture and sale is no longer controlled by import- 

ant patents. 

“The pretence, therefore, of the managers of the New York 

Air Brake Company that they are seeking to benefit the 

railway companies is sheer nonsense. They seem most to 

desire to make money, and have not hesitated to try to do 

so by the sale of apparatus which they have had no right to 

make, 

“THIRD.—The Westinghouse Air Brake Company believes 

that it is entitled to the exclusive manufacture and sale of 

quick-acting automatic Air-Brakes and Brake material, and 

that it is advantageous to the railway companies to purchase 

exclusively from it in order that there may be only one class 

of apparatus to maintain: It believes that if brakes and re- 

pair parts were to be made indiscriminately by a number 

of manufacturers, there would be increased risk of accident, 

and that the money heretofore expended for air-brake equip- 

ment would be greatly jeopardized. 

‘The special contract referred to in the cireular of the 

New York Air Brake Company is for the purpose of giving 

the most advantageous terms to those companies who pur- 

chase exclusively from us, and it has been, and will continue 

to be, the policy of this company to so conduct our business 

as to encourage railway companies to respect our rights and 

business methods. 

“THE WESTINGHOUSE AIR BRAKECO.” 

The Cleveland Steel Company, of Cleveland, O.. has pur- 

chased the entire plant of the Britton Iron and Steel Com- 

pany, of the same city, who were manufacturers of plates, 

black and galvanized sheets, both iron and steel. A recent 

letter from the Cleveland Steel Company says: 

We have closed down the entire plant for the purpose of 
remodeling and replacing the old facilities with the latest 
improved methods for the manufacture of sheet steel in all 
its branches, and we are now erecting a steel department in 
connection with the works for the manufacture of the high- 
est grades of steel. 

Realizing the many new purposes for which sheet steel is 
being used, we wish to place ourselves in position where we 
can supply these growing demands of the trade, 

A New Method of Driving Drills. 

The weakest point about the ordinary taper shank drill 
is the flattened end of the shank, which frequently twists 

off long before the drill is worn out, or if it does not, it will 

often cut or ream out the flat recess inthe socket. In either 

event the drill or socket is rendered useless until repaired. 

The Cleveland Twist Drill Company, of Cleveland, O., has 

designed what it calls a ‘‘grip socket” that entirely over- 

comes this weak point in the modern system of taper 

shanks. This grip socket is fully shown in the accompany- 

ing illustrations. A steel key is let into one side of the 

ordinary socket and its inner side engages in a groove or 

flattened place prepared for it on the shank of thedrill. A 

slight turn of the eccentrically counter-bored sleeve or collar 

fastens or locks the key securely in its seat, and then the 
drill cannot be turned in the socket or pulled out. This key 

is so located in the body of the socket that the tang on the 

drill will fit into the usual slot or recess prepared for it, and 

in this way the socket has a double driving power. The 
advantages arising from the fact that the drill cannot be 

pulled out till the collar is turned back and the key released 

are many, as heavy tools have a provoking way of dropping 

out of their sockets at most inopportune times, and 

many drills are duiled or spoiled by tapping them 

into place with a hammer. If this simple drilling 

device is put directly onto the drilling machine spindle 

heavy under-cutting can be done with boring bars, and the 

labor necessary to turn over heavy castings can be entirely 

avoided. These grip sockets will hold perfectly and securely 

straight shank drills, and can be furnished with 14, %, %4, 

¥ and 1-inch holes for such drills. The manufacturers pro- 

pose to put this necessary groove in the shanks of all of their 

SECTIONAL VIEWS, CLEVELAND Twist DRILL COMPANY’S 

‘* GRIP SOCKET.” 

drills so that they can be used in these grip sockets. A drill 

that has had the tang twisted off can be made as good as 
new for use in this grip socket by milling a half-round groove 

in the shank, or if it isnot convenient to millita flat place 

ean be filed or ground on the shank, care being taken that 

such groove or flat place has a taper the reverse of that on 

the outside of the shank, as shown in the sectional drawing. 

The small cut illustrates the reducer or shell sockets used 
with the grip. The Cleveland Twist Drill Company has ap- 

plied the gripping device directly to several drill press spin- 

dies; and will furnish collars properly constructed for that 

purpose on application, at a very small expense, The com- 

pany has put in special machinery for making these “‘grips”; 

and as all parts will be made to jigs or standards, duplicate 

parts can be furnished at any time. 

A patent has been applied for on this device. 

At present these grip sockets are selling faster than they 

can be made. The United States Government has just pur- 

chased six of each size from No. 1 to No. 5, inclusive, for the 

Washington Navy Yard. 

Mr. George O. Manchester, formerly of the Atchison, 

Topeka & Santa Fe, has been elected Vice-President and 

Treasurer of the Sargent Company, Chicago. 

Handlers of shade rollers should not fail to closely examine 

the Hartshorn new groove tin roller, recently put on the 
market by the Stewart Hartshorn Co., E. Newark, N. J. 

This firm is the pioneer in the inventisn and manufacture 

of self-acting rollers, and its products are invariably of such 

sterling worth as to insure satisfaction, 

Mr. William C. Baker, inventor and manufacturer of the 

Baker car heater, has issued a revised edition of his book 

giving full information for the erection and use of Baker 
car heaters. The book also gives some very good advice to 

trainmen about the care and management of these heaters, 
that if properly carried out would add greatly to the com- 

fort of passengers in cold weather. Mr, Baker will furnish 
as many of these books as are desired to his patrons, 

Testimonial to the Excellence of Magnolia Metal. 

The Magnolia Metal Company, of New York, has received 

the following letter from the Fairbanks Standard Scales 

Company : 
Office of the FAIRBANKS COMPANY, ' 

83 Milk Street. Boston. 

Magnolia Metal Company, New York, N. Y.: 
GENTLEMEN—We are compiling a new catalogue, compris- 

ing all the articles which we are now selling in our depart- 
ment of railway and manufactory supplies. We desire to 
take this opportunity to add tothe line of goods which we 
are handling, and would like to make arrangements with 
you to take up the sale of your goods and illustrate the same 
in our catalogue. The book we intend to issue will consist 
of 300 pages of the size of 8 by 11'¢ inches, outside measure, 
and will be placed in the hands of every customer of ours, 
both at home and abroad. 
We handle only the highest grade of goods, and believing 

that your manufactures are strictly first-class in every re- 
spect, we wish to give you an opportunity to have them 
listed in our catalogue to the extent of one or more pages, 
provided you are willing to bear the expense, which will not 
be great. The cost of distribution will be borne by us. 

Please favor us with an early reply; as we are making this 
offer only to a limited number of manufacturers, and our 
book will shortly be ready for the press. 

Yours truly, 
THE FAIRBANKS COMPANY, 

(Signed) R. L. T. Evans. 

Thirty-Inch Vertical Chucking and Facing Machine. 

The machine illustrated herewith is made by the Bridge- 

port Machine Tool Works, of Bridgeport, Conn. Its capa- 

city is 30 inches in diameter and 14 inches in height under the 

rail, and 21 inches under the turret. The table is 24 inches 

in diameter, and is fitted with a three-jaw universal chuck, 

the top jaws of which can be removed, leaving plain table. 

The turret is 10 inches in diameter, and has four 14-inch 

holes. It will face 24 inches in diameter, and has a down- 

ward movement of 16 inches. 

CHUCKING AND FACING MACHINE. 

The feeds are automatic, in all directions, and are pro- 

vided with automatic trips. The down feed ranges from 4 

to J, inch, and cross feed from 7 to 4, inch. The counter- 

shaft has one 16 and one 20-inch pulley, giving 16 changes of 

speed, 8 with cgne and 8 with back gears, and is designed to 

run 75 and 250 revolutions per minute respectively. 

The Kinsman Block System. 

A good many improvements have been made in the ap- 
paratus of the Kinsman block system since the details of its 

operation were described and illustrated in the NATIONAL 

CAR AND LOCOMOTIVE BUILDER in October, 1892. These im- 

provements are simply in matters of detail, not in general 
design, as that has been proved on numerous occasions to be 

all that is required for an absolutely safe system of signaling 

running trains under the most unfavorable conditions ima- 

ginable. The object sought and accomplished in an admira- 
ble manner by this system is the automatic stopping of 

trains, independent of the engine crew, whenever the safety 

of the train requires. Heavy fog, blinding snowfalls and 

visual signals out of order cannot, with this system in opera- 

tion, affect the safety of a train, because its operation does 

not depend upon the vision or alertness of the engineer at 

the throttle. 
Fig. 1 shows a locomotive equipped with the apparatus 

for operation in conjunction with this system, and Figs. 2 

and 3 show sectional views of the details of a locomotive that 

are acted upon in the operation of the system, which may be 

described as follows: On a “section” of road where the sys- 

tem is to operate, electric currents are employed which are 

generated bya battery located conveniently. One circuit 

operates through the track rails, and is termed the ‘‘track cir- 

cuit”; others operate over wires on poles located by the side of 

the roadbed, which terminate in guard rails, and are termed 

guard-rail circuits. A special pendant contact device is 

carried by each Jocomotive near the wheels of its forward 

truck. Wires connect this device with a special electric 

relay, a special air valve, the throttle valve, and the air- 

brake mechanism in the cab of the locomotive. 
A train or part of a train standing or running in any ‘‘ sec- 

tion” of the road will short circuit the ‘‘track circuit” of 
that ‘section.’ The short circuiting renders the relay in- 
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LOCOMOTIVE EQUIPMENT OF THE KINSMAN BLOCK SYSTEM CO. 

cluded in that particular circuit inert; as a result, its 

armature drops, and in dropping operates the guard rail 

circuits in adjoining sections. Under these conditions, a 

locomotive approaching another train too closely, from 

either direction on a single-track road, or from the rear on a 

double-track road, will, through its contact devices, take up 

the current from the guard rails and conduct it to the 

mechanism in the cab, where it will cause the air-brake 

pressure to automatically close the throttle valve, and cause LOCOMOTIVE EQUIPMENT OF THE 
a service application of the air-brakes, without moving or KINSMAN BLOCK SYSTEM CO. 
affecting the throttle lever or engineer’s brake valve. No 

change is made in the usual methods of operating the throttle 

or air-brake valves, nor does the arrangement prevent the 

engineer from obeying any signalin the ordinary way. If 

the engineer decides to prevent his train from entirely stop- 

ping, he can do so by releasing the air-brakes, when his en- 

gine and train are under his full control again. An open 

switch or drawbridge or a broken rail will disrupt the track 

| THROTTLE ¥ 
VALVE X 
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circuit (instead of short circuit it, as a car or train does) and 

thus cause the stoppage of trains in precisely the same man- 

ner as does the presence of a train. 

A short circuit or disruption, or the operation of the 

guard-rail circuits will cause the current to be conducted 
to the electromagnet in the cab (shown in detail in Figs. 

2 and 3) whose armature, when drawn up, permits a spring to 

operate in opening a valve in a pipe connection with the 

train pipe. Figs. 2 and 3 show the arrangement of the : POSITION OF APPARATUS 

throttle valve, lever, etc., and the apparatus in the cab ENGINEER'S BRAKE VALVE WO EAUDANG EHS AREA 
for automatically closing the throttle and applying the fan} - 

brakes. There are two throttle stems, one within the 

other, the outer one connecting with the bell crank 

operating the throttle valve, and the inner one connect- 

ing with the throttle lever. To the outer stem is attached a 

piston which is contained within a cylinder as shown. 

Within the piston are four springs, also shown, which 

act to hold the inner and outer throttle stems together 

during ordinary handling. When the apparatus is put in 

operation by the electrical connection described, while 

the engine is running and using steam, the armature of 

the electromagnet in the cab is raised, allowing of the - Fig. 3.—Throttle Shut. 
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opening of the valve in air-brake pipe connection, and the 
flow of compressed air to the cylinder surrounding the 
throttle stem and its piston attachment. The air pressure 
against the piston overcomes the grasp of the springs 

holding the inner and outer throttle stems together, and 

by forcing the piston forward closes the throttle valve 

without altering the position of the throttle lever. A port 

is placed in the bottom of the cylinder about midway, as 

shown in the drawings; and when this port is uncovered by 

the piston being forced past it, egress is given to the air 

from the train pipe, and the brakes are of course applied. 

In this manner the system acts to automatically close the 
throttle and set the brakes. 
When the apparatus has acted to close the throttle and 

apply the brakes, the engineer can immediately release the 

latter and resume the use of steam by simply pushing the 

throttle lever forward and pulling it back again, during 

which action the springs within the piston will re-engage 

the inner and outer throttle stems and the normal con- 

ditions will be re-established. 
It is plain that the apparatus in the cab is of a simple and 

substantial character, and not likely to add much to the 
pete k facie, Ter'a, 7. cost of repairs, while it does not interfere with the ordinary 

Fah: manipulation of the throttle. 

POSITION OF APPARATUS The offices of the company are at 143 Liberty Street, New 
WHEN TRACK IS CLEAR ’ : : orks 

: 

VY ee | 

Diet eu icone Ne 

NBS 

Mr. W. S. MeMunn, formerly special agent for Messrs. 
Carnegie, Phipps & Co., has severed his connection with th 

firm, and is now connected with the Otis Steel Co., of Clev 

land. His address is 1425 Old Colony Building, Chicago, I 

The Avery Stamping Company, of Cleveland, O., mant- 
facturers of steel hollowware and pressed steel articles of 

all descriptions, have appointed Mr. A. BE. Bronson, of Cleve- 

land, to represent the firm in the West, and Mr. M. S. Near, 
of New York, to represent it in the East, 

Fig. 2—Throttle Oper. 
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‘Adjustable Universal Shell Reamers. 

The Standard Tool Company, of Cleveland, O., is having 

much success in the sale of anew tool shown below. It is 

an adjustable sheel reamer, having some excellent qualities, 

and has an adjustment of an eighth of an inch, making, for 

instance, a 3-inch reamer do for all sizes from 3 to 3 inches, 
thereby allowing the reamer to either be kept to the stand- 

ard of 3 inches, with an eighth of an inch wear, or used for 

any other size inits range. The sectional cut shown illus- 

trates its construction. It is very quickly adjusted by 

ADJUSTABLE SHELL REAMER, 

loosening the lock nut and screwing up the taper nut which 

screws the blades back or forth to the size required. After 

the lock nut has been screwed up tight to the taper nut the 

reamer is ready for work. It is accurately made by special 

tools, making each part interchangeable, so that duplicates 

can be supplied when worn. The blades are made from 

Jessop tool steel, carefully tempered and ground, and the 

nuts are hardened. The shell reamers are made with taper 

holes for standard arbors in all sizes from 24% to 6 inches in 

diameter. 

Mushet’s Special Steel. 

The following is an extract from the address of the Presi- 

dent of the Manchester Institution of Mechanical Engineers, 

delivéred before the Institution, Feb. 18, 1894: 

“The machine shops are the most important, as the more 

accurate and quick the machines do their work adds life and 

gzotoevery other department. Special machining for certain 

parts is a necessity, and milling is of great importance, also 

special machine for brass mountings; the foremen of the 

machine shops must be continually on the alert, to scheme 

and experiment with special tools to expedite the work, and 

to keep the machines running to the full pitch of their cut- 

ting speeds, employing the best tool steel, as inferior steel 

keeps the machines standing, even while changing the tools 

is a great loss in a week’s time. I have found none equal to 

Mushet’s for any kind of material.” 

Asis well known the representatives of the ‘‘Mushet’s 

Special” steel in the United States are Messrs. B. M. Jones 

& Co., of Nos. 11 and 13 Oliver street, Boston, and No. 143 

Liberty street, New York. 

Shops of the Lenoir Car Company. 

Large new ¢ar shops are being built at Lenoir City, Tenn., 

by the Lenoir Car Company. The offcers of the company 

are as follows: W. P. Chamberlain, President; R. Z. Rob- 

erts, Vice President and General Manager, and L. A. Mad- 

den, Secretary and Treasurer. 

It is expected that these shops will be ready for operation 

in afew weeks. The erecting shop is not yet constructed, 

but the foundation walls are up and most of the material is 
on the ground. It will be 120 by 

300 feet, built of wood and cover- 

ed with composition and gravel. 
The smithing and ironworking 

building is of brick, 70 by 260 

feet, with brick engine-house at- 

tached, and is now complete. 

The engine isin place and most 

of the machinery is on the 

grounds, The woodworking 

shop is of wood, 100 by 300 feet, 

well lighted and ventilated, 

with brick engine and _ boiler 

room 64 by 66 feet. The boilers 

and engines are in place, and 

most of the other machinery is 

on the grounds. The wareroom 

for general stores is 50 by 100 

feet, with composition and 

gravel roofing and brick floor. 
The wheel foundry is 92 by 454 feet, with two cupola- 

rooms, engine and boiler rooms, and core-oven rooms at- 

tached. This building is of heavy frame construction on brick 
foundations, sheathed with corrugated iron, covered with 

slate and thoroughly ventilated. The charging-room will be 

floored with steel I beams and 14-inch plates riveted there- 
to, and will be thoroughly equipped for car-wheel making 

and general castings, the car-wheel capacity being equal to 
250 wheels a day. 

The Westinghouse Catalogue for 1894. 

The Westinghouse Air Brake Company has just issued a 

new edition of its catalogue, which replaces the 1890 issue. 

The publication is very tastefully gotten up, the composition 

and engravings being first class in every respect. it con- 
tains 78 pages, and in size is 9inches by 12 inches, thus con- 
forming to the recommendation of the Master Car Builders’ 
Committee on standard sizes for catalogues, specifications, 

&c. It has flexible covers and the paper used is of a high 

grade. It illustrates and describes in minute detail the 
Jatest and most modern air-brake appliances as they bave 
been practically developed for use in passenger and freight 

service. The work is designed for the use of railroad officers 
and employes who have occasion to order air-brake supplies, 
and to such it will be sent free by the Westinghouse Air 
Brake Company, 

Wire, Cloth and Twine Testing Machines. 

The accompanying cut, Fig. 1, shows a very neat and handy 

testing machine made by the Riehle Brothers Testing Ma- 

chine Company, of Philadelphia, Pa., and designed for the 

United States Government for testing cloth or canvas (it 

will also test twine or wire) in lengths up to 20inches. The 

machine can be modified to take in different length speci- 

mens to suit special order. 

It is operated by a convenient hand wheel and screw for 
applying power, while the specimen is firmly and easily 

held in the fluted jaws of the hand vises. For testing other 

specimens, suitable jaws are substituted in place of the 
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RIEHLE TWINE AND WIRE TESTING MACHINES, 

fluted jaws as shown in the above engraving. The strain is 

measured by a spring balance, and the recoil is absorbed by 

a pair of wedges which follow the downward pull and pre- 

vent shock to any extent. An idle finger indicates the maxi- 

mum load or breaking strain of the specimen. 

The testing machine shown in Fig. 2 is a handy, reliable 

and compact machine for trying the tensile strength of wire. 

It is made in several capacities, 100 pounds, 200 pounds and 

600 pounds, and will take in specimens up to 20 inches. It was 

designed for parties using wire in their business, and also 

for manufacturers of wire. Itis all metal, and made in a 

first-class manner. These machines are made only by the 

Riehle Brother Manufacturing Company. 

Carey’s Magnesia Flexible Cement Roofing. 

The accompanying cut shows the method of applying mag- 

nesia flexible cement roofing. This roofing is made by the 

if 
i 

| 

Ta 
FLEXIBLE CEMENT ROOFING, 

Philip Carey Manufacturing Company, of 117-27 Gilbert ave- 

nue, Cincinnati, O.,andit is claimed that steam, acids, gases, 

moisture and extremes of temperature and weather do not 

affect it. It is suitable for car roofs, and also for all build- 
ings where a fire and water proof enduring roof is required. 

The Huyett & Smith Manufacturing Company, of Detroit, 

Mich., has changed its New York office from 107 Liberty 

to 26 Cortlandt street. 

A very satisfactory meeting of the stockholders of 

the Joseph Dixon Crucible Company was held in their 

offices in Jersey City, N. J., April 16. Out of 7,345 

shares 7,215 votes were cast for the same board of managers 

that has conducted the affairs of the company through its 

years of prosperity. Mr. E. F.C. Young was elected Presi- 

dent, John A. Walker Vice-President and Treasurer, George 

E. Long, Secretary, The Dixon Company was founded by 

Joseph Dixon in 1827, and organized as a stock company in 
1868. Its manufactures are graphite products of all kinds, 

consisting of plumbago crucibles for melting gold, silver, 

brass, etc., blacklead retorts, stove polish, graphite for lu- 

bricating, electrotypers’ graphite, graphite lead pencils, 

graphite paint, and graphite prepared in hundreds of ways 

for as many different uses, Graphite is one of the principal 

forms of carbon. It is not affected by heat or cold, acids or 

alkalies and is therefore one of the most useful materials 

known to modern industry when rightly prepared, 

The New York Air Brake Company has moved its offices 

from No. 115 Broadway to the Manhattan Life Building, No. — 

66 Broadway, New York City. 

The Standard Tool Company, of Cleveland, O., has issued 

a very nicely arranged and illustrated catalogue descriptive 

of the twist drills, reamers, taps and special tools it manu- 
factures. 

The Craig-Reynolds Foundry Company, of Dayton, O., has 

issued an illustrated pamphlet describing and showing the 

operation of the Dayton railway crossing gate. The Big 
Four road has adopted this system of crossing gates. 

The Stilwell-Bierce & Smith-Vaile Company, of Dayton, 

O., has issued a new price list of its articles of manufacture. 

Some of these are also illustrated and comprise all that is 
needed for complete water stations, track and tool supplies, 

depot trucks, jacks and hoisting machinery, 

The Lodge & Shipley Machine Tool Company, of Cincin- 

nati, O., has issued an illustrated pamphlet which shows 

and describes a number of the metal working machines of 

its manufacture. Among these are turned lathes from 12 

inches to 37 inches, and pulley lathes from 30 to 60 inches; 

a pulley drilling and tapping machine, a triple facing 

machine, and a universal brass worker. 

Messrs. Watson and Stillman, proprietors of the ‘* W. & 
S.” Hydraulic Machinery Works, of 204-210 East Forty-thiid 

street, New York, have issued a new price list, which gives 

agreat deal of information about hydraulic jacks, almost 

every conceivable shape of which is made at these works. 

Those having occasion to use such tools, and those desiring 

information concerning them should send for one of these 

pamphlets, 

A rear collision on the Williamsport & North Branch 

road near Pennsdale, Pa., April 21, caused the immediate 

death of Miss Miriam Welsh, daughter of the general man- 

ager of the road, Mr. B. G. Welsh. Two other passengers 

were fatally injured, 

It was announced in our last issue that Mr. W. M. Wilson. 

formerly of the Otis Steel Company, was engaged by the 

Carbon Steel Company, of Pittsburgh. Mr. Wilson will 

represent this company at Chicago, and will have his office 
in Room 408, Western Union Building. 

The Western Railway Club held its regular monthly 
meeting in the Rookery Building, Chicago, April 17, Pro- 

posed changes inthe Rules of Interchange were discussed 

at considerable length. Mr. D. L. Barnes read a paper on 

the ‘‘Present Utility of Electric Motors on Railroads.” 

Our Directory 
OF OFFICIAL CHANGES IN APRIL. 

We note the following changes of officers since our last 

issue. Information relative to such changes is solicited. 

Atlantic & Western .—R. T. Goff is appointed Superinten- 
dent, vice W. L. Crawford, resigned. 

Baltimore & Ohio Southwestern.—C. A. Skinner, Master 
Mechanic Mississippi Division, has resigned. 

Boston & Albany.—Henry T. Gallup, General Superinten- 
dent, has resigned, and is succeeded by William R. Robe- 
son. 

Buffalo & Susquehanna.—S. W. Huston succeeds L. T. 
Johnson as Master Mechanic at Austin, Pa. . 

Central Ohio.—J. D. Riddle, General Superintendent, has 
resigned. 

Chicago & Great Western.—Samuel C. Stickney is appoint- 
ed Acting General Manager, vice J. M. Eagan, resigned. 

Chicago Great Western.—Percy Lyons is appointed 
Superintendent Motive Power, succeeding W. T. Reed, re- 
signed. 

Columbus, Lima & Milwaukee.—Otto L. Hayes is ap- 
pointed Receiver, succeeding John Blyth, resigned. 

Concord & Montreal.—B. A. Kimball is appointed Man- 
aging Director, vice T. A. McKinnon, resigned. D.C, Pres- 
cott is appointed General Superintendent. 

Elkhart & Western.—kK. C. Bickel, General Manager, has 
resigned, and is succeeded by H. E. Bucklin. 

Findlay, Fort Wayne & Western.—C. G. Patterson is ap- 
pointed General Manager. B. W. Fenton is appointed 
Master Mechanic. 

Florida Central & Peninsular.—E. Ford, Superintendent 
of South Bound Bivision, has resigned. 

Illinois Central.—J. S. Chambers is appointed Master 
Mechanic at Clinton, Ill. 

Kingston & Pembroke —B. W. Folger is appointed Gen- 
eral Manager, with office at Kingston, Can. 

Lehigh Valley.—T. H. Fennell, General Superintendent 
Northern Division, has resigned. H. D. Taylor is appointed 
Engineer of Tests. : 

Louisville, Evansville & St. Lowis.—W. E. Looney, Mas- 
ter Car Builder, has resigned. The jurisdiction of J. K. 
Lape, Superintendent Motive Power, is extended over the 
car department, 

New York. Lake Erie & Western.—J. H. Moore is ap- 
pointed Master Mechanic at Buffalo, succeeding James P. 
Hubbard, deceased. 

New York & Northern.—-Thomas Milien, Superintendent 
and Master Mechanic, has resigned. 

Norfolk & Western.—L P. Ligon is appointed Master 
Mechanic at Bluefield, W. Va. 

Pennsylvania.—C. M. Mendenhall, Master Mechanic at 
Jersey City, is appointed Assistant Superintendent Motive 
Power at same place, and is succeeded by Wm. B. Page. 

St. Louis, Vandalia & Terre Haute.—H.I1. Miller is ap- 
pointed General Superintendent, vice J. Hill, resigned. F. 
‘’. Hatch is appointed Superintendent of the ichigan 
Division. 

West Virginia Central & Pittsburgh.--J.S. Turner is ap- 
pointed Superintendent of Motive Power, with office at 
Elkins, W. Va. 

‘Wisconsin Central.—The jurisdiction of James McNaugh- 
ton, Superintendent Motive Power, is extended over the car 
department, 
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The Missouri, Kansas & Texas is in the market for 10 lo- 

comotives. 

Kansas City, Osceola & Southern will build new shops 

at Clinton, Mo. 

New shops are to be built by the Kansas City, Pittsburg 

& Gulf Railroad at Pittsburg, Kan. 

On May 1 the Chicago, Burlington & Quincy formally 

dedicated its new bridge across the Mississippi River at 

St. Louis. 

The New York, New Haven & Hartford has given an 

order to the Rhode Island Locomotive Works for 10 passen- 
ger locomotives. 

The shops of the Seaboard Air Line at Portsmouth, Va., 
are to be closed and all the repair work of the company is 
to be done at Raleigh. 

The Barney & Smith Car Company, of Dayton, O., has 

recently furnished the Buffalo & Susquehanna road with 

four new passenger coaches. 

‘* Ha! Another railroad tie-up !” ejaculated Signor Bonn- 

stommer, the renowned tragedian, stumbling over it, and 

digging his nose in the gravel. 

The earnings of the Chicago, Milwaukee & St. Paul 

Railway for the third week in May were $476,619. For the 

corresponding week in 1893, $600,297, a decrease of $123,- 

678. 

President Chauncey M. Depew, of the New York Central, 

is to address the American hailway Master Mechanics’ As- 

sociation, which will hold its annual convention in Saratoga 

June 18. 

The Lodge & Davis Machine Tool Company, of*Cincin- 

nati, are furnishing the machinery for the new shops of the 

Cincinnati, Georgetown & Portsmouth Railroad at Colum- 

bia, Ohio. 

The Pullman Palace Car Company has delivered to the 

Long Island road 40 of the 55 cars ordered by that com- 

pany last year. The delivery of the balance of the order is 
delayed by the strike at Pullman, 

_ The North Carolina Car Company, of Raleigh, N. C., will 
soon begin the erection of its new plant. The foundry 

will be 82 by 172 feet, with cupola; and the furnace and 

car-erecting shop will be 86 by 120 feet. 

A fire in New Haven, Conn., on May 16, destroyed 30 

loaded cars of the New York, New Haven & Hartford, and 

part of afreighthouse. The fire is said to have started in 

a car containing naphtha. Total damage, about $50,000, 

Trackmen on the Lehigh Valley Railroad engaged in 

. Teplacing rails ditched a passenger train near Oswego, N. 

Y.,May 14. The train was allowed to proceed at usual 

speed over loosely spike rails which turned over. One per- 

son was killed and 12 injured, 

§ From returns prepared for the Prussian State Railways, All the street railways of Detroit have been purchased 
by a syndicate. There are 80 miles of road in the city, 30 

of which are trolley lines. The syndicate will capitalize 

the lines at $10,000,000 and equip them throughout with 

the trolley system and extend them. 

The Buffalo & Susquehanna is going to build new shops, 

and the plans for the buildings have been prepared. Some 

new shop tools have been recently ordered from the Niles 

Tool Co. and others, and the Master Mechanic, Mr. S. W. 

Huston, has set these up at the shops at Austin, Pa. 

A railroad which the Germans have built in Asia Minor, 

extending from Ismid, a harbor about 60 miles east of Con- 

stantinople, east by south to Angora, has as little wood in 

it, perhaps, as any in the world. Not only the rails and 

the bridges, but the ties and telegraph poles, are of iron. 

The Rogers Locomotive Works are buildiag a number of 

engines for a Cuban railroad. They are to be delivered 

this fall, and the order includes five 8-wheeled passenger 
locomotives, cylinders 18 by 24 inches, and two switching 

locomotives, Forney type, with cylinders 16 by 24 inches. 

On May 1 the Board of Directors of the Pennsylvania 

Railroad held a special meeting and declared a semi- 

annual dividend of 24 per cent., payable in cash, clear of 

State taxes, on and after May 31, to the shareholders as 

they stood registered on the books of the company April 30. 

Suit for $1,000,000 damages was begun in the United 

States Circuit Court May 25 by the French Republic 

against the World’s Columbian Exposition. The litigation 

grows out of the French Government’sclaim for damages 

to exhibits of French subjects injured during the Manufac- 

tures Building fire. 

The latest information in regard to the status of foreign 
commerce in China sbows that there are now in the Celes- 

tial Empire 548 foreign firms established, belonging to the 

following nationalities; England, 363; Germany, 78; 

America, 31; France, 29; Russia, 15; Portugal, 7; Austria, 

4; Spain, 4; Italy, 4; Denmark, 3; Holland, 2, and other 

countries, 3. 

Last November the employés of the Mobile & Ohio suf- 
fered a cut in wages of 8 percent According to an agree- 

ment, the former rate of pay was restored March 1, but 

the men were warned that because of the general bad 

condition of business the reduction might soon be made 

again. A reduction of 10 per cent. has now been ordered 

to take effect June 10. 

The Cold Blast Transportation Company of Kansas City, 

Mo., has recently placed an order for 100 refrigerator cars 

with the Missouri Car and Foundry Company. These cars 
will have the Schaffer cast steel bolster, which was illus- 

trated in the April issue of the NanIoNAL Car AND LOCo- 
MOTIVE BUILDER. The same company is asking bids on 

100 stock cars, 50 refrigerator cars and 50 common box 

cars. 

A rather startling industrial development is reported 

from Victoria, where women have now been substituted 

for men at no fewer than 200 railway stations. The 
average wages paid toa station-mistress is £20 per year, 

whereas ‘‘ the objectionable male’ used to receive £150. 

But. as the Sydney Telegraph asks, ‘‘ How is the Victorian 

woman going to support a husband and family on £20 a 

year?” 

Another branch line of the great trans-Siberian railway 

has been decided upon and is to be built soon. It will be 

an extension of the Riazan-Ouralsk line, and will run as 

far as the Aral Sea and the Amoor Darya, one of the two 

great streams received by that sea. The construction of 

this line would be specially profitable and advantageous 
for the Khiva region, which is too distant from the trans- 

Caspian railroad line. 

An American traveling in Spain writes that the trains in 

that country are the slowest on earth. A rate of 10 or 12 

miles an hour is considered good average speed for passen- 

ger trains. When the Spanish officials wish to put on 

style and show visiting foreigners what they really can 

accomplish in the way of rapidity, they offer express 

trains which dash madly across the landscape at an aver- 

age rate of 15 to 18 miles an hour. 

The New York Central & Hudson River Railroad has 

put on a new fast passenger train to run, via the Mich- 

igan Central Railroad, between New York and Chicago. It 

leaves New York daily, at 4:30 P. M., arriving at Chicago, 

by way of the Michigan Central, at 4:30 Pp, M. next day. 
On the return trip it leaves Chicago by the Michigan Cen- 

tral at 9 A. M., reaching New York at 11 A.M. the next 

day. The equipment of this train is new and handsome 

throughout. 

The difficulty of mounting blueprints on cardboard for 

use in shops, in such a way that the card or straw board 

will not warp, has been a common experience. A corre- 

spondent in the American Machinist says in reference to 

this matter: ‘‘ For pasting on the prints, about the best 

paste I know of is patternmakers’ glue, and if the mounts 

are shellacked on both sides they will remam straight. For 

shellacking use the same kind as for patterns, of course 

without lampblack init. Drying them under a weight 

will not keep them straight.” 

says Engineering, it appears that the freight cars on those 

lines are used more largely as warehouses than as a means 

of transport. The average mileage of cars is only some 
10,847 miles per annum, which, at the somewhat high 

speed of 18.6 miles per hour, would correspond to only 23 

days’ work per annum, and the cars were thus standing by 

far the major portion of their time. The average num- 

ber of runs per car was, however, 150, of which 51 were 

made in the unloaded condition. 

The Supreme Court of Massachusetts has decided that a 

locomotive engineer takes the risk of being struck by 

things within four feet of the tracks over which his train 

is moving. This rule is laid down in the action of George 

W. Thain, an engineer on the Old Colony, against the 

railroad company. While on duty, Thain was struck by 

being carried against a post standing four feet from the 

tender where he was standing at the time. The post had 

been put up asa temporary .support to a bridge about a 

week before the accident, and Thain had no knowledge of 

it. 

The plan of whitewashing structures by compressed air 

as used on the Union Pacific and described in our last issue, 

is also in use on the Delaware, Lackawanna & Western. A 

couple of air tanks and three air pumps have been fitted on 

toa freight car on this road. The steam to work the 

pumps is taken from a locomotive or other convenient 

boiler. The air is taken from the tanks through a line of 
hose to an ejector, which is connected to the whitewash 

tank by a second line of hose. The ejector nozzle is fixed 

atthe end of a long arm. enabling the operator to reach 

heights otherwise inaccessible without scaffolding. 

In view of the scarcity of bituminous coal in conse- 

quence of the prevailing general strike of miners, it is sug- 

gested that large consumers mix two tons of anthracite 

with one ton of bituminous coal, and burn the mixed fuel, 

and it is said that the mixture will need no change in the 

grates. In faet, the mixture up to 75 per cent. of anthra- 

cite to 25 per cent of bituminous will give much better 

results than either burned separately; and it has the further 

advantage of having no smoke, as the hydrogen in the an- 

thracite consumes the extra carbon that in bituminous 
passes off in the form ofsmoke. Any fine size of anthra- 

cite will do, from fine buckwheat up to chestnut size. 

Herr Heinrich Ehrardt writes from Vienna that the 

practice of using steel instead of copper as a material for 
fireboxes is not, as generally thought, an exclusively 

American feature, In Austria thisis very frequently prac- 

ticed. Herr Ehrardt gives some details on the selection 

and testing of the steel used for making fireboxes in 

Austria. The steel plates are not used as they come from 

the works; previous to bolting, they are heated so as to 

teliminate any vestige of brittleness. The excellence of the 
results obtained is shown by the fact that the coefficient of 

dilatation is 34 per cent., while in the case of American 

plates the average is 30 per cent.—Engineering Review. 

The Chicago, Burlington & Quincy is experimenting 

with petroleum as fuel on some of its switch engines at 

Chicago, and on some of its locomotives running between 

Chicago and Galesburg. On one of the latter engines the 
oil exploded at Kewanee, Ill., May 24, scattering the 

burning fluid over the engineer and fireman. The fireman 

was enveloped from head to foot in flames, and jumped 

into the water tank. The engineer leaned from the cab 
and set the brake with his foot, and then rolled off into the 

wet grass. His clothes were burned off and his left hand 

badly hurt. It is reported that the engineer is so badly 

burned that he cannot recover. The fireman was also badly 
burned about the face, neck and breast. 

The head of the car department issues instructions in 

reference to the care of passenger trains, the nature of the 

work, etc., but it remains with the foreman in charge of 

the work to see that the proper inspection and repairs are 

made, and that the trains leave the coach yard with every- 
thing in and about the cars in proper condition. A 

competent coach inspector should possess the faculty of 

observing the smaller details on the interior of cars as well as 

the exterior of them, and be able to detect missing parts or 

those in need of adjustment or repairs. While it is true in 

some cases that inspectors achieve a certain degree of 

success, too many of them have such positions *‘‘ thrust 

upon them.” I believe that strictly first. class coach in- 

spectors are born, not made.—Mr, E. A. Williams, before 

the Northwest Railroad Club. 

The tank-car system is about to beemployed in France 

for the transportation of wine, The Paris, Lyons & 

Mediterranean Railway Company is about to try this 

American method of cheap transportation for liquids. That 
railroad, more than any other in France and in Europe, 

runs across wine-producing regions; and the conditions of 

trade have lately made it imperative to lower the cost of 

carrying wine from the vintage to the cities where it 1s con- 

sumed. The new tank-cars of this railroad will bave about 

the capacity of 124 barrels. The subject of adopting tank- 

cars for the transportation of wine has several times been 

discussed in California, but Mr. H. J. Small, Superintend- 

ent of Motive Power and Machinery of the Southern 

Pacific company, informs us that the wine producers there 

areJaverse to using tanks for this purpose, 
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The Largest Mogul Locomotive in the World. 

The engraving on this page shows the general construc- 

tion of a mogul locomotive recently built for the Delaware, 

Susquehanna & Schuylkill Railroad by the Baldwin Loco- 

motive Works. It is the largest engine of this type ever 

built, its total weight in working order being 151,000 

pounds, and the boiler being 72 inches in diameter. It is 

a simple engine, with cylinders 22 inches in diameter and 

26-inch stroke. The driving wheels are 62 inches in diame- 

ter, the driving-wheel base being 14 feet, the total wheel 

base 22 feet 5 inches, and the total wheel base of both the 

engine and tender being 50 feet. 

The boiler is of cast steel plates $-inch thick, all longitu- 

dinal seams being butt jointed, double riveted, and having 

double covering strips. The throat sheet is made 4-inch 

thicker than the shell sheets to prevent undue thinning 

where flanged. A working pressure of 160 pounds of 

steam is carried, As before stated the boiler is 72 inches in 

diameter, is made straight and has the dome at the center. 

It contains 270 iron tubes, No. 13 wire gage, 24 inches in 

diameter and 12 feet long. 

The engine is designed to burn lump anthracite coal, and 

the firebox is 132,%; inches long and 414 inches wide inside. 
It is formed of cast steel plates that were annealed after 

flanging. The side and back sheets are 5, inch thick and 

the crown and flue sheets are 8inch and } inch thick re- 

spectively. The water space is 3 inches at the sides and 

back of the firebox, and 4 inches in front. Staybolts of 

4+inch iron are screwed and riveted to the sheets. All 

tender. The frame is built of iron plates } inch thick, with 

wood bumpers. The six wheels work in jaws formed as 
shown in the engraving by the legs of the frame. The 
wheels are 42 inches in diameter, steel tired, with wrought 

iron centers. The axles of these are of steel with journals 

63 inches in diameter and 10 inches long. As is well 

known, this form of construction is common on European 

locomotives, but this is the first instance of its adoption in 

the United States. The Rogers Locomotive Works recent- 

ly built several six-wheel tenders somewhat similar in de- 

sign for the State Rai!ways of Chile. The advantages 

claimed for this form of construction are that it permits 

the use of larger tender wheels, giving lower rotative fric- 

tion on bearings, longer wear of tires, etc., and lightness 

and simplicity of construction. 
As showing how much larger this mogul is than others, 

it may be stated that the largest engine of this type known 

to us weighs 61 tons. This engine weighs 76 net tons in 

working order. The engine truck, tender and driving axles 

are of steel. The balanced valves are of the Richardson 

pattern. The valve motion is the ordinary Stephenson link 

motion. 

Difficult Railroad Construction. 

The railroad of the Congo Valley is one that is being 

built from Matadi to Stanley Pool. The worst part of the 

road is built across the great ravines that run into the 

Congo River. There have been several terrible accidents 

on this railroad. The builders have had to use much dyna- 
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short staybolts are drilled at the sides, front and back. The 

crown is supported by radial staybolts one inch in diameter, 

screwed in and riveted over. As shown in the engraving 

the smokebox is of the extended type, with a straight 

stack having a flanged steel base. The frames are of ham- 

mered iron. The front rails are bolted and keyed to the 

main frames, and have front and back lugs forged on for 

the cylinder connections. The truck is of wrought iron, 

fitted with a swinging bolster. The wheels are of wrought 

iron with steel tires, and are 354 inches in diameter, The 

axle is of steel with journals 6 inches by 12 inches. 

The pistons are of cast iron with steel rods. Metallic 

packing is used in the piston and valve-stem stuffing boxes. 

The crossheads are of cast steel with Ajax bearings. Bal- 

anced valves are used. The driving wheel tires are of 

Krupp crucible steel, the driving axles being of ham- 

mered iron with journals 9 inches by 12 inches. The driv- 

ing boxes are of ‘‘steeled’” cast iron with brass bearings. 

The connecting and parallel rods are of hammered iron, 

the latter having oil cups forged on. The pins are of steel. 

The boiler is fed by two 1889 Rue ‘‘Little Giant” injectors, 

and the cylinders are lubricated by Nathan triple sight- 

feed lubricators placed as usual. The cab is made of steel 

plates, and has a ventilator. The engine is equipped with 
the Leach sanding apparatus, a Pennsylvania Rail- 

road whistle and a compressed air bell ringer. The 

headlight has a 17-inch reflector. The Westinghouse- 

American airbrake with a 9}-inch air pump is used, and 

applies to the driving and tender truck wheels. Thecylin- 

ders and boiler are lagged with wood, the boiler jacket 

being of planished iron and secured by beaded brass bands, 

All bearings are made of Ajax metal, All threads are of 
United States standard. 

A distinguishing feature of this engine is its 6-wheel 

mite, and by some carelessness there was recently a terrible 
explosion of dynamite that shook the whole region and 

killed many. The trains are running over the part of the 

road already finished, but not long since one of these 

plunged into the ravine below as it was passing round a 

sharp curve. The consequences were fearful. Much native 

help is being used in building this railroad. Many Africans 

from the Kroo Coast are there, and they make some of the 

best men for this kind of work. Many Europeans have 

died while working on this railroad. It is a very expensive 

undertaking, but it is being pushed through with much 

vigor. When it is finished the upper Congo and many of 

its large tributaries will be open to steam navigation with 

all the rest of the world. 

A Chesapeake & Ohio Southwestern freight train ran 

into a gravel train in Standing Rock Tunnel, ten miles east 

of Princeton, Ky., May 19. Seven men on the gravel train 

were killed and several injured. 

One hundred and eighty-six conductors and 654 porters 

of Pullman’s Palace Car Company have been made to 
feel that the company appreciates their services. These 

have served in their respective capacities from five to 

twenty-five years as follows: Conductors—131, 5 years; 25, 

10; 14, 15; 11, 20; 1,25. Porters—331, 5 years; 91, 10; 31, 

15; 15, 20. The men are to have a badge of honorable 

service, to be wore upon the left sleeve of the uniform, 

which will consist of an embroidered bar, gold for con- 

ductors, and silver for porters, and an additional bar for 

each five years of service; and each conductor or, porter 

who has served 19 years or more will hereafter be pre- 

sented with two uniforms a year by the company, 

& SCHUYLKILL RAILROAD. 

Structural Changes in Wrought Iron. 

BY HOWARD STILLMAN, 

The matter of structural change in wrought iron caused 
by torsion or twisting is but one of other means by which 

an altered structure may be produced. The object of this 

paper is to present the subject as it occurred to the writer 

in a practical way, and relates only to manufactured rolled 

or fibrous wrought iron. I will first present facts, and 
afterward attempt to give the reason why or the phenom- 

ena of structural change based, of course, on known phy- 

sical laws. 

Some time since the question of adding tensile strength 

to wrought-iron bars by twisting them was suggested, and 

various were the opinions advanced, Several tests were 

made with bars twisted hot and cold to prove or disprove 
the statements, care being taken in these first tests not to 

twist them enough to upset the fiber—a very necessary 

condition, as was afterward shown. Nothing came of these 

first attempts until the suggestion was made that they 

should be twisted cold as much as they would stand, when 

results were obtained that put a new light on the matter 

and led toa series of tests being made with merchant bar 

iron twisted at or near its limit of torsional strength. 

Accordingly a number of bars of one-inch square iron were 

taken from the same run of rolling mill, being known as 

merchant bar, and rolled from hammered scrap slabs. For 

testing, the bars were cut into 24-inch lengths and milled 

to {inch square at the center, leaving a test section {-inch 

square and one foot long, with six inches at either end to . 

twist by, also to grip in pulling. The object in having a 

test section one foot long was to insure a stated number of 

twists per foot in length. 
It is evident that in twisting a given bar the portions 

farthest from the center will travel most and be subject 

to a degree of extension depending on the distance from 

the center of the bar. The condition of the twisted bar 

will depend much on the nature of the material and its 

elasticity. A lack of homogeneity would therefore be ex- 

pected at different diameters, and for tensile strength of 

twisted bars the cross section should not be diminished by 

the test-section common to tensile specimens. Figures per 

square inch can only be reliable for a homogeneous material 

when figured up from reduced sections, as is usually done. 

For these reasons no further reduction or ‘‘ test-section” 

was made of the bars we have described as milled for 12 

inches in middle by {% inch square. Of these bars five 

were laid aside, the remainder twisted as follows : 

A 30-inch lathe was provided with a square socket on 

the spindle and a similar one on the tool post. The tool 

carriage was thrown out of gear and left free to move on the 

lathe bed should the bar draw or extend in twisting. The 

sockets were well oiled to further admit of movement 

lengthwise. The cold bars were then inserted, leaving the 

12-inch milled section free to twist. The number of twists 

per foot were thus subject to actual measurement, and the 

lathe head was stopped at requisite turns, the same being 

necessarily in slow speed. The first bar twisted off at 2% 

turns, The remaining bars stood each 2 turns without 

apparent flaw. No appreciable change in twisted length 
occurred. A contraction was looked for, but such was not 

the rule, After being thus twisted, the bars varied less 

than 1 per cent. in 12 inches, some in contraction and 

others in extension, Probably both occurred on either. 
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ide of a neutral axis, having much to do with the struc- 

ural change that occurred, 
On the day following, both plain and twisted bars were 

yulled in the Olsen tensile machine of 200,000 pounds ca- 
vacity. 
A little time was given to allow the contracted fiber to 

et, as it were. Doubtless the length of this period would 

rave affected results and the strength in one month would 
have varied from that in one year. The untwisted bars 
pulled in the usual manner, with no appearance unusual 
(0 ordinary wrought iron, being of requisite strength and 

proper ductility. The area where they parted showed a 
completely fibrous iron with the dull gray luster of a torn 

fiber. The twisted bars were somewhat of a surprise, as 
they showed much greater strength and broke with ex- 

plosive violence. No reduction at the fractured area could 

be measured,and the elongation was extremely small. The 

elastic limit of these bars could not be determined, but 

must have continued almost to the point of rupture, which 

accounts for the violence with which the material parted. 
The broken section was completely crystallized and in no 

wise resembled the untwisted bars laid aside from the 

original number, 

In the table the strength per square inch for twisted 
bars is not given, for the reasons previously stated, as such 

would express per square inch what could not occur for a 

square inch. It is evident that the amount of twist given 

a bar must depend on its size : small iron will stand more 

turns per foot than large. Experiments made with the 

same iron showed: that one-inch square bars would not 
stand two turns per foot without twisting off. 

Tensile tests of Merchant Bar Iron twisted to near its limit of 

torsion, All bars have test section of stated size, and one foot 

in length. 
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SUMMARY OF AVERAGES, 

Gain in tensile strength by twisting bar.............. 31.28 per cent, 
Loss in permanent elongation by twisting bar. ..... 86.15 per cent. 
Loss in reduction at fractional area by twisting bar. 90.07 per cent. 

Other tests were made with iron of different sizes and 

number of twists per foot. The results were very similar 

to these stated, and a repetition here 1s hardly necessary. 
It is shown that by twisting wrought-iron bars toward 

their torsional limit an increased tensile strength may be 

given them; the same being borrowed, as it were, at the ex- 

pense of ductility. 

_A newly established molecular condition is set up and 
its graiu may thus in afew moments be altered from a 

good fibrous ductile material to one thoroughly crystalline. 

The process may be said to age iron ina brief time, as when 

crystallized from age, assisted by vibration, it will exhibit 

much the same peculiarities, becoming harder, brittle and 

less reliable, therefore of doubtful value for engmeering 
purposes. The structural changes in wrought iron can 

best be understood by a brief reference to certain laws of 
matter and the phenomena of crystallization. 

All matter is made up of infinitely small particles, atoms 

or molecules, as they are called. These molecules obey 

‘certain fixed laws of attraction and repulsion in regard to 

each other that are peculiar to the substance itself, and are 

dependent on outside conditions as the degree of tempera- 
ture. We may have a substance in solid, fluid or gaseous 

form depending on outside conditions whereby the relative 

coherence of the particles is changed. In liquid form the 

particles lose their coherence and are free to move among 

\themselves. Reverse the conditions andthe substance be- 
‘comes solid. In passing from fluid to solid the molecules 

‘obey their common law and become coherent in the form 

‘of crystals, the many forms of which are known to the 

science of crystallography. 
A discussion of this science is unnecessary here, but we 

have from its study an invariable rule, though it takes 

‘almost infinite forms, that in passing from a fluid to a solid 

‘state the molecules form or group themselves in certain 

‘shapes known as crystals, composing in the aggregate the 

substance itself’ Now, while the laws of crystallization 

‘are general, we are apt to be deceived by what we mean 
as a fluid state. The definition of a fluid does not state how 
free the particles may be to move among themselves, and, 

therefore, we have different states of fluidity, as water, tar, 

lead and iron. Wrought iron is to a degree fluid, and we 

have produced crystallization in a few minutes within 

it by applying a considerable degree of force at right 
angles to the length of the bar and thus disturbing its 

molecules, 
It remains for us now to briefly consider the manu- 

facture of wrought iron. We know it to be a compara- 

tively pure state of the metal produced by working and 

puddiing the decarbonized mass to free it from impurities, 

nd that in a hot, plastic state it is then hammered or 

z& 

rolled. The effect of this working is to force the particles 
into an unatural state instead of allowing them to set in 
crystalline form as nature had planned, They are squeezed 

and strung out, as it were, into filaments or threads and 

our product is a bar of fibrous iron. The particles will re- 

main in this form if hammering or rolling is continued 

until the mass has cooled off below a white heat, other- 

wise they will take their natural shape and the structure 

become crystalline. Many failures in ordinary blacksmith 

work have resulted from overheating as when in welding, 

the bar being heated to what approaches a welding heat 

too far back from where the iron is worked at the weld. 

Heat does not seem to be a necessary condition of this 

structural change, as we have seen that we could twist a 

cold bar to such an extent as to induce the crystallization, 

or in other words, cause the molecules to assume their 

natural or permanent state, The interlocking of this struc- 

ture doubtless Jends the increased tensile strength shown, 

and the loss of ductility would be naturally expected. 

At best, we can consider fibrous wrought iron as but a 

temporary state of the metal. The crystallization of iron 

bridge rods, locomotive frames, straps or bolts, and steam- 

ship or other shafting, are but examples showing how slow 

structural change will occur —produced by small vibration 

or motion extended over long periods of time. The vibration 

of bridge rods or torsional power applied to shafting im- 

plies a motion among the molecules of the mass at right 

angles to their length, the effect of which will bring about 

the structural change to its permanent condition. 

The examination of a piece of old broken wrought iron 

will show a coarse crystallization. In the case of our 

twisted bars, the crystallization is quite fine. This again 

shows a coincidence with known laws, as crystals when 

slowly formed are always larger than when quickly 

formed with the same substance. 

SACRAMENTO, Cal., May 20, 1894. 

Some Compressed-Air Devices for Railroad Shops. 

Mr. F. M. Twombly, Master Mechanic of the Old Colony 

at Roxbury, Mass., related some of his experiences with 

compressed-air devices in shopwork at the May meeting of 

the New England Railroad Club... He said: I commenced 

the use of compressed air some two and a half years ago. 

The first thing I did was to make a hoist out of brass tub- 

lng, using for a piston rod cold-rolled steel shafting. I con- 

structed the hoist for experimenting. At that time we 

were taking up our rails on the Providence Division, and 

they were to be shipped to Cape Cod for a second track. 

We had to drill two holes in each end of the rail, and two 

men were employed with a suspended drillfor this purpose, 

one man receiving $1.50 a day and the other one $1.75 a 

day, and at night they were pretty tired with their work. 

The rails were raised with a chain and fall, which had a 

one ton lift, and cost $35. The hoist which I constructed 

and put upon this work, cost $28. I kept an account 

of the whole matter and found that the hoist paid 

for itself in 15 days. I put up hoists all over 

the shop for lifting all kinds of machinery and 42 

inch passenger wheels. I rigged a radial-run hoist 

for various uses, and I propose to put up oue in place of 

the derrick we have been using, I have used the air for 

elevating purposes, for lifting a cab through the floor, lay- 

ing the hoist horizontally. The power can be multiplied or 

divided, as on any block and fail. The one we use for 

lifting through the floor has a cylinder 15 feet long. In the 

first hoist I spoke of the diameter of the tube was six 

inches and its capacity 1,500 pounds. I put a cylinder un- 

der the floor of the room to lift up wheels. I force oil out 

of the barrels into the tank by means of this power, using 

a sliding pipe, letting a littke compressed air on top of 

the oil in the barrel, and it is forced into the tank. A 

barrel of water can be emptied very quickly in that way. 

I am constructing a machin: to take sand into a tank the 

same as water. In the tank shop, where we bui'd tanks for 

the whole system, we construct a great many, and they are 

built upside down. We have formerly turned them over 

with a block and fall, but now we have got some hoists to 

handle those tanks by means of air. I use this power on a 

copying press; also to force oil onto a bolt when cutting 

it. LItake an auxiliary reservoir and fill it with oil, letting 

a little compressed air onto the oil, and it can be applied 

to the work as you Jike, and when you want to run it into 

thé tank again you remove the pressure and let it run back 

by gravitation. 

There are thousands of things it can be used for, and 

there is no difficulty in running it up and down the yard ; 
it is only the cost of the pipe and the slight labor of putting 

it down. Ihave an overhead railroad in the yard, with 

hoists to load and unload cars, and for taking ashes out of 

tubs into cars, ann I use this power in many other ways. 

I am indebted to Mr. Medway for the plans for a pit for a 

pneumatic turntable. 

Tramps stealing a ride on a Chicago, Milwaukee & St. 

Paul passenger train tried a new method of train wrecking 

near Minnesota City, Minn., May 15. They robbed the tool 

box on the rear of the tender of all its links and pins, and 

dropped these on the track while the train was running, in 

the hope of ditching it, apparently quite regardless of per- 

sonal consequences. 

Restoration of the Purdue Laboratory. 

The work of restoring the engineering laboratory of 

Purdue University, which was destroyed by fire Jan. 23, 
has been rapidly pushed forward, and the faculty an- 

nounces that the portion of the building which contained 

the foundry, woodworking and machine shops, and 

which was damaged in the fire, has been repaired, and all 

machines and tools originally contained therein have been 

replaced and are now in use by students. A new and 

larger cupola-furnace has been added to the equipment of 

the foundry. The engineering laboratory contained a 

large variety of machines, some of which were very heavy. 

These heavier machines were not destroyed, but all were 

more or less damaged. The triple expansion engine, the 

Westinghouse engine, the boilers, and some of the heavier 

hydraulic apparatus are being reconstructed upon the 

ground. The Locomotive ‘‘Schenectady” is to go through 

the shops of the Pennsylvania Railroad at Indianapolis, 

The locomotive plant will be removed from the general 

laboratory toa new building especially designed to receive 
it. The new plant will be larger and much more complete 

than the original. Its parts will be made adjustable to 

receive any locomotive, and in order that the whole may 

be available for testing the performance of locomotives 
from any part of the country, the building will be con- 

nected by a track with the New York, Lake Erie & Western 

R. R. 
The three years’ experience with the original apparatus 

has been made the basis of a careful revision of the details 

of the locomotive plant. A new traction dynamometer, 

made up of the weighing portion of an Emery testing ma- 

chine of 30,000 pounds capacity, has been specially designed, 

and is now under process of construction by Messis. Wm. 

Sellers & Co. The possession of this fine piece of apparatus 
will insure great accuracy in the determination of draw- 

bar stresses. Much other new apparatus will be connected 

with the plant. The steam engineering equipment of 

the general laboratory will be increased by the addition of 
the two engines of a Vauclain compound locomotive, 

arranged to be mounted as a stationary engine upon a 

foundation, and to be run with steam, under the load of 

a friction brake. The exhaust will be piped to a surface 

condenser which will serve to give the steam consumption 

of the engines, and provision will be made for the attach- 

ment of all other apparatus usually employed in testing 

steam engines. This important piece of apparatus is 

supplied through the generosity of the Baldwin Locomo- 

tive Works. For testing the strength of materials there 

has. been purchased the 300,000 pound, upright Riehle test- 

ing machine exhibited at the World’s Fair, and at that time 

the largest upright machine in the world. This machiue 

will accommodate specimens up to ten feet in length, either 

for tension or compression. 

The Trans-Siberian Railroad, 

The construction of the Trans-Siberian Railroad was be, 

gun-about two years ago, by the Russian Government, and 

a short description of the proposed line was then given in 

the NAtIONALCAR AND LOCOMOTIVE BUILDER. The work 

of construction is rapidly advancing and when completed 

it will be the longest railroad in the world. It will be 

about 5,000 miles long and is estimated to cost about $300, 

000,000, It will reach from Nijni-Novgorod, Oronburg and 

ports on both the Black and the Caspian seas to Vladivo- 

stock, on the Japanese Sea, and Okhotsk, on the bay of the 

same name, which is an inlet of the Pacific Ocean. It is not 

expected that the road will pay expenses for a long term of 

years, but it is an investment by the Government for 

economic, industrial and military purposes. It is expected 

to aid in the development of that vast territory, much of 

which is still unexplored, but whose mineral, agricultural, 
pastoral and timber resources are incalculable, to make ac- 

cessible regions which are now beyond the reach of immi- 

gration, and have no means of getting their products to 

market, and to furnish the Russian Government with facil- 

ities for commanding the northern boundaries of its politi 

cal neighbors, 

The popular idea of Siberia is that it is a barren desert 

extending from the frozen ocean on the north to the burn- 

ing sands of the tropics, but this is a great mistake. The 

population of Russia in Asia is nearly 18,000,000. There 

are several cities with a population exceeding 50,000, The 

agricultural products reported, which constitute only a 

very small portion of the whole, are valued at an average 

of $30,000,000 a year. The output of the mines exported 

is valued at upward of $20,000,000 annually, and the furs, 

fish, skins and other products that come into European 
Russia from Siberia are worth $5,000,000 or $6,000,000. 

The proposed railway will open an area of about 

5,000,000 square miles, not including the sterile dis- 

tricts of the north and south, which are not suit- 

able for agriculture or pastoral pursuits. But the greater 
part of the area thus opened is either covered with forests 
or offers good pastures or is available for the cultivation 

of all the staples of the temperate zone, without irrigation. 

The Baldwin Locomotive Works are building two large 

consolidation engines aud two 51-ton passenger engines for 

the Buffalo & Susquehanna Railroad. 
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Compressed-Air Tools for Car and Locomotive Repairs. 

Tn our last issue it was stated that compressed-air tools 

were extensively used in the general car and locomotive 

shops of the Union Pacific Railroad at Omaha, Neb. Some 
of these were named and their operation described in the 

issue mentioned. Through the courtesy of Mr. J. H. 
McConnell, Superintendent of Motive Power of the Union 

Pacific, we are enabled to present herewith engravings 

which reproduce working drawings of two very 
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valuable compressed-air tools that were not men- 

tioned in our previous remarks, The first engraving 

illustrates a portable compressed-air jack of 7,500 pounds 

capacity, used for changing wheels in passenger car trucks. 
This jack has a cylinder 12 inches in diameter and 36} inch- 
esiniength. The piston, follower head and top and bottom 
cylinder heads are of cast iron, and the piston rod is made 

of 3inch wrought iron pipe, 37 inches long, turn true 

and filled with pine. The construction, arrangement and 
dimensions of these and the other details of this jack and 
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its carriage are very plainly shown in the engraving. 

thus shown, the jack is substantially mounted on an oak 
carriage, having cast-iron spoke wheels 194 inches in 

diameter, and a wrought-iron axle 14 inches in diameter, 
with 4 inch by 1} inch journals. = 

These jacks are used in pairs for the purpose of lifting 
passenger car trucks clear of their wheels for the purpose 

of renewals, etc. A “lifting timber,” made of pine, 1( 

feet 8 inches long by 44 inches thick by 7 inches in 
diameter, is used in connection with the jacks. The 
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modus operandi is to place the jacks on end at each side 
of, say, a 6-wheel truck. The lifting timber is extended 
across the truck from jack to jack, the ends resting on 

the piston rods of the jacks. Attachment to the truck frame 
is made by “‘lifting irons,” which straddle the lifting timber 

and hook beneath the wheel-pieces on each side, and on 
either side of the jaws for the middle wheels. The air- 

hose having been coupled and the pedestal straps removed, 

the air pressure is admitted simultaneously to the jack- 
cylinders through the stop-cock, and the truck is lifted 
clear of the wheels before one cap say ‘‘ Jack Robinson.” 
It is held in this position as long as desired, and finally 

lowered into place by turning the handle of the stop-cock, 
the details of which are shown in the engraving. This cock 

has a,;-inch hole drilled through one side of the valve 

and body to allow the air to escape similtaneously from both 

jacks. The lifting irons are made of wrought iron, and 

their construction is accurately shown in the engraving. 
The lifting timber is reinforced by g-inch by 4-inch iron 
plates extending its full length and set in flush with 

each side at the bottom, and secured by two 4-inch bolts at 
each end and by No. 18 screws placed zig-zag between the 
ends, 

The next engraving shows the drawings of a compressed 

air lift and traveler for a driving-wheel lathe, The draw- 
ings show cross and longitudinal sectional views of the 
lift, traveler and roof attachments, a front elevation of the 

lift, and a plan and enlarged longitudinal sectional view of 

the traveler. These drawings are so complete and the con- 

struction and arrangement of the apparatus are shown iu 

such various ways that an extended description would be 

superfluous. It is the finest arrangement of lift and 

traveler that has come to our notice, and it performs its 

work in a most admirable manner. The lift cylinder is 

made of a piece of 14-inch wrought-iron pipe and the cast- 
iron top and bottom heads are secured by nine 4-inch 

wrought-iron rods that reach from head to head. The 

traveler has a run of 5 feet, and the range of lift is 3 feet 

8¢inches. The traveler cylinder is of 4-inch gaspipe with 

a brass piston and a one-inch gaspipe for the piston rod. 

The glands of both the lift and traveler are of brass, and 

the stuffing boxes are packed with soapstone. 

Locomotive Boiler Tubes. II. 

BY JAMES F. HOBART. 

(Continued from page 79, National Car and Locomotive Builder 
for May. 

Utilizing Old Tubes. 

Once a tube has been removed from a boiler it can be 
further utilized in just three ways. 1st. Cut off, a piece 

weided on, and replaced in the boiler it came out of. 2d. 

Put into a shorter boiler. 3d. Thrown into the scrap heap. 

Usually, the second way is tried first, if there be any 

shorter boilers on the road using tubes of the same 
diameter, 

Next, the tubes, after removing from the short boilers, 

may be spliced out by welding a short piece to one end of 

each tube, and this operation comes up for discussion next. 

If there is a pipe machine in the shop the tubes may be 

_ cut off to any desired length in that machine to great ad- 
vantage. We may also cut up the short pieces, to be 

welded onto the tube, in the same machine. If no pipe or 

cutting-off machine is available, take or rig up a lathe with 

a hollow spindle, and do the cutting with that tool. 

Next the ends to be welded together must be chamfered. 

By hand, this is done to the long piece by giving a weld- 

ing heat, then driving in a conical drift of just the right 

taper, and then reducing the thickness of tube with ham- 

mer and swage, as shown by Fig. 4. In this illustration, a 

represents one end of a boiler tube, and b the conical drift. 

At c is shown the effect of the drift. The inner diameter 

is enlarged to the diameter of the outer surface of the tube, 

and then the expanded part is swaged down while on the 

drift, as shown atd. That is, the outside of the tube is 

made straight again, while the bore is tapered as shown 

by the dotted lines, the left hand end being brought as 
near to a knife edge as practicable. This tube is ready for 
the welding operation, 

The short piece of tube to be welded on is tapered on the 

outside, as illustrated at e, the tapering being done in the 

lathe or cutting-off machine. In welding, atube anda short 

piece are driven together cold, then put into the fire, and 

when they get heated to redness are again driven together 

endwise, slightly. After the welding temperature has been 

reached the tube is given—in the fire—several smart blows 

_ sufficient to unite the surfaces. Then the tube is removed, 

an arbor shown at f is driven into it, and the weld smartly 
hammered with tools which just fit its outside diameter. 

There are two kinds of tools for welding tubes by power. 

One works by means of a little independent steam engine. 

This tool welds by striking like a trip hammer, but the 
hammering is done in the fire. It is a very complicated 

machine and not generally in use. Another machine welds 
by rolling the hot surfaces together. The tube is first 

heated and put together as if for hand welding, then 

slipped onto the arbor of the machine and the rolls do the 
Swaging act in fine style. The arbor used is about like that 

shown at f. The roll machine is very extensively used for 

tube welding, and is generally satisfactory in most places, 

Still another method of tube welding is by electricity. 
In this manner of proceeding the two pieces of tube are 

_ both squared off, the edges rounded a little to squeeze out 
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any dirt that may be caught between them; then the ends 

of the tube are brought in contact and an electric current 

of low pressure (say two or three volts) and great current 

strength is passed through from one piece of tube to the 

other. At the joint the contact is poorer than anywhere 

else in the tube, and the current in forcing its way through 

the poor contact generates sufficient heat to melt the tube 

at this point. The pieces are pressed firmly together and 

unite into a perfect weld. 
Fig. 5 shows a weld made by electricity. It will beseen 

that a rim or ridge was raised up all around the outside of 

the tube. In good welding, however, the ‘‘ fin” raised 

need be a great deal less than that shown in the engraving. 

but even with as large a fin as in the engraving there will 

be but very little metal thrown upon the inside of the 

tube; this is shown when the tube is cut away so as to ex- 

pose the interior, and a longitudinal section through the 

weld. It will be seen that the internal fin is very slight. 

The reason for this is that the flow of the metal when 

pressed together in a semi-fluid condition during the weld- 

ing operation must be nearly, if not quite, all in an out- 

ward direction. A very little thought will show why this 

is so. The metal, when the tube is. pressed together end- 

wise, must either go in or outward, But the inner surface 

of the tube forms, or should form, a perfect circle, and we 

all know what an enormous external pressure a very thin 

shell of metal will stand; we are also aware of how easily 

a circle or arch is destroyed when pressure is applied to the 

inside thereof. It must also be remembered that the con- 

ditions here are not like those under which pressure is 

sustained in a boiler, because the tensile strength 

of the material has been removed by heating; 

therefore, the conditions apply more nearly to those of a 

circular arch laid up of loose bricks. If we crush this 

arch in the direction of its length, the flow or movement 

of the loosened bricks will be nearly all outward, because 

the inner layer still forms a perfect arch, and offers great 

resistance to pressure upon the outside of it. It is much 

the same with the molten metal of the tube, the inner skin 

of the iron, and some of the particles also, form an arch 

which has a greater resistance to inward pressure than all 

the rest of the metal has to outward pressure; hence, al- 

most all the metal flows in an outward direction and forms 

the heavy fin or ridge, while the inside of the tube is nearly 

smooth, and, by a little care in operating the welding ma- 

chine, may be kept with an almost undiscoverable fin. 

Indeed, the internal ridge may be entirely abolished in 

electric pipe welding by removing with a file or reamer a 

very small corner of metal on the inner surface of the 
tube. When well done, the electrical is the best of all 

tube-welding methods. 

Fic. 4.—TusBsrE WELDING BY HAND. 

I have already stated that but two or three volts pressure 

are required to weld iron. And even one or one-and-a-half 

volts will do the work perfectly. But a great number of 

ampéres will be required. The quantity of current required 

to fuse any piece of iron may be found by simple cacula- 

tion. The rule is: 

Current equals the square root of cube of diameter mul- 

tiplied by a constant for the particular metal to be melted 

or welded. 
In other words : 3 

C=adz; 

where 
C = current in amperes. 

a = constant, 3148 for iron. 

d = diameter, 

In a two-inch tube, }inch thick we have a cross-sec- 

tional area of metal of .7358 square inch, just about equal 

to a solid rod of 1 inch in diameter, which would have an 

area of .7854 square inch, 

Then, according to the rule, 
8 

O = 3148 x 1. 
This, luckily, comes out very easy: the square root of 

1 = 1, and the cube of 1 = 1 also; therefore as 3148 x 1= 

3148, also C must equal 3148, the number of amperes re- 
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Fig, 5.—AN ELECTRICALLY WELDED TUBE. 

Fig. 6.—A TUBE DAMAGED IN EXPANDING. 

quired to weld one 2-inch tube. Under pressure of two 
volts there would be 2 x 3148 = 6296 watts, and as 746 
watts equals one horse power it will require 3148 + 746 — 
4,%; horse power. Really, it requires no more power to 
weld a tube by electricity than it does to Jrive the blower 
to supply the fire required to weld the tube by hand or by 
machine, And the actual time of putting the tube into 
the machine, heating, welding and removing need not be 

over three or four minutes for each tube. Power will be 

needed only about one-half this time, merely during the 
time of heating. 

Before being placed in a boiler every welded tube should 

be tested by hydrostatic pressure by at least one-half more 

than the steam pressure that is to be carried. The usual 

method of testing, where it is practiced at all, is to clamp 

each tube endwise between twosupports faced with leather, 

Through one of the discs a pipe leads off to a force pump. 

After the tube isin place water is forced into it to the 

pressure required, and the tube isexamined under pressure 

for leaks. The great objection to this method of testing 

is that the tube is under compression endwise while being 
tested, while in actual working conditions the tube is under 

tension. The conditions of any flaw in the weld might be 
very different in the two situations, 

A very simple rig can be arranged for testing tubes, and 

if no other pump is available the wheel press pump can be 

utilized for this purpose. But in case that is used, do not 

make the mistake that one master mechanic did. He 

thought he might as well use the wheel press for his clamp- 
ing device as well, So he made a couple of castings for the 

bearings at the ends of the tube. A cavity was bored out 

to receive the packing, and a hole was drilled through the 

center of one bearing and piped to the cylinder of the press. 

The theory advanced was that the bearings were to be 

hung to the upper stress rod of the press, the same as pull- 

ing off blocks and other ‘“‘ fixin’s” were suspended. Then, 
when a tube was put in and the pump started the ram 

would force the bearings against the ends of the tubes so 

tightly that no water could escape, and by working the 

pump until the required pressure was obtained, the tube 
could be held in place and tested all at once without mak- 

ing any special clamping device. 

He tried it. Spent $100 in making the necessary rigging. 

It was finally finished, and hung to the wheel press, piped 

up and a special pressure gage fitted to the water passage 

through the hollow bearing. The tube was put in place, 

the pump started, and the ram came right up and held 
bearings, tube and all as tight as if in a vice. But the rest 

of the test didn’t work as well. Somehow or other he 

never could get 250 pounds pressure per square inch in a 

tube. Before he could do it, the tube was sure to buckle 

and break intwo. After breaking half a dozen tubes in 

this manner, the master mechanic sat downand did a little 

figuring. He found that the ram was 7 inches in diameter, 

and consequently had a cross-sectional area of 38.48 square 

inches. As the tubes broke when the pressure gage indi- 

cated about 200 pounds, he found that the tube had to carry 

a load of 7,696 pounds, or 3.8 tons, more compression than 

a 2-inch tube 8 feet long could stand. Consequently the 

tubes broke. 

In putting in tubes, both old and new, there is one point 

which deserves special attention. It is to have the expand- 

er fitted to the thickness of the tube sheet. Fig. 6 shows 

what happens when an expander is used which is made 

for a thinner tube sheet. The tube is reduced in thickness 

as shown at b, and is much weakened thereby. Frequently 

it happens that the tube is so badly cut at 6 that it breaks 

entirely off the first time steam pressure is put upon it. 

The correct form of expanding is shown at a.’ 
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Repairing Locomotives. XII. 

BY J. T. HEFFERNAN. 

(Continued from page77 NATIONAL CAR AND LOCOMOTIVE BUILDER 

Sor May.) 

Driving Wheels. 

Putting on Tires. Quartering, Counterbalancing, 
Straightening Bent Axles. 

Figs. 92 and 93 show rather a novel form of wheel center 

and methods of fastening on the tire. Inthis wheel center 

is shown a very powerful wheel, one adapted to heavy freight 
work—I speak now ofonly the wheel center and not in re- 

gard tothe tire. This wheel center is usually made with a 

solid counter-weight. Sometimes in casting a body of metal 

of this size there is danger of the casting cracking on account 

of the strains set up by unequal contraction in cooling, and 

to avoid this, usually at each opening the iron is parted 

nearly in to the rim of the wheel. The tire fit for this wheel 

center is turned tapering, and the tire is bored out to a cor- 

responding fit and is 

held in place by hook 

bolts, the nuts of which 

draw against the wheel 

center, the heads draw- 

ing against the tire. 

Recesses are cast in the 

wheel center for these 

| bolts to pass through 

and the tire is cut out 

to receive the heads, and 

on the opposite side on 

the wheel ,center there 

is a small disc cored 

out to allow the bolts 

and nuts to be placed 
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of two straight edges will give closer work, because, say, 

with a 5-foot wheel that has a 12-inch crank, by using a plum 

line we only have 12 inches to detect any error in, and with 

the straight edges we have 5 feet or more, only limited in 

fact by the length of our straight edges. 

Occassionally it becomes nesessary to increase the coun- 

ter-balance on a pair of wheels; todo this the weights are 

fitted between the spokes and are either bolted or riveted 

together. To calculate the amount of counter-balance for 

each wheel according to the rules given by D. K. Clark's 

** Railway Machinery,” we first find the separate revolving 

weight in pounds of the crank pin, crank pin hub, half the 

side rod and half the main rod. This is for the main wheel. 

For the other wheel just the weight of the crank pin, crank 

pin hub and half the weight of the side rod are taken. Now 

there is another weight which we must consider, namely, 

the reciprocating weight which includes the pistcn, piston 

rod, cross head and half the weight of the main rod. In the 
practice of to-day only about five-eighths of the reciprocat- 

ing weight is taken and distributed over the wheels. 

We had better go over the regular way of doing this so as 

tojmake it clearer. The revolving weight for each wheel is to 

be balanced by itself and then five-eighths of the reeiprocat- 

ing weight is to be divided among all the wheels. Forex- 

ample we will take an engine with two driving wheels, that 

is, an ordinary eight wheeled engine. To balance the back 

wheels we find the weight of the crank pin, crank pin hub 

and one-half the weight of the side rod. Add these several 

weights together and their sum will be the revolving 

weight on the crank-pin side, which must be bal- 

anced by a counter-weight placed diametrically opposite 

the crank-pin. For the main wheel the weight of the 

crank pin, weight of the crank-pin hub, half the weight 

of the side rod and half the weight of the main 

rod must be taken as the weight to be balanced. Now to 

these weights we must add five-eighths of the reciprocat- 

ing weight among the four wheels, or one-fourth to 

each wheel. We will give an example of this to make 
it a little clearer. For example let us say that the side 

rod weighs 280 pounds and the main rod weighs 320 

pounds. Now to find the amount on the crank-pin 
side of the main wheel, we will suppose that the main 

crank pin weighs 80 pounds, the crank-pin hub 190 

pounds and half the main rod 160 pounds, one-half the 

LEFT WHEEL 
RIGHT WHEEL. 
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inside the inner face of the tire. The slots— BB—all 

around the wheel center show the shape of these hook- 
bolts and the sectional view at A in Fig, 93 shows the 

bolt in position when the tire is in place. To put ona set 

of these tires no heating is required. They are put on the 

wheel centers cold, and the bolts are then put in and the 

nuts screwed up all around. Now, to avoid putting a big 

strain on the bolts while trying to draw the tire up into 

place, use only a moderate strain, but take the same strain 

on each bolt, then with a sledge strike the tire all around, 

driving it on and at the same time tighten up each bolt. 

Continue to do this until the tire is up into place, then set 

up all the nuts hard and rivet the bolt over very slightly, 

just enough to prevent the nut working off of itself. I only 

know of one road using this method of fastening on tires 

and they claim it gives excellent results. 

In fitting up a set of new driving wheels in a shop where 

there is a quartering machine there is no laying out of the 

wheels, the only thing necessary being to put the wheels on 

the axle true enough so the crank pin holes will be about 
square with each other, as after being forced on they are 

put in the quartering machine and the holes for the crank 
pins are bored perfectly ‘‘ square ” and in line with the axle. 

But in a shop where there are no such appliances, as a divi- 

sion shop or roundhouse, other means and closer laying out 

are necessary. On American engines the right hand crank 

pin is always in the lead, soin Fig, 94 we show the right 

hand crank pin on the forward center, and in Fig. 95 the left 

hand wheel on the top quarter. Now we'will suppose that 

the crank pin and wheel on the one side are in place and we 

we are going to put on a new wheelon the opposite side. We 

will suppose in this case that it is the left hand wheel we are 

going toputon. Our first moveisto find alinecentral with 

the center of the axle and with the crank pin. Let the circle 

A represent the collar of the crank pin, then on the axle we 

draw an arc a@ the same size as the circle of the 

crank pin. Resting one edge of a straight edge 

on the collar, move it until it comes on a 

line with the axle, and draw the line DD, which is par- 

allel with the line CC. Now in Fig. 95 draw the line CC’ 
through the center of the axle ¢ and the eenter of the crank 
pin hole, and with a tram, using the center of the wheel as 
the center, draw the arcs GG. Our next moveis to find a 
line at right angle to CC. With Glasacenter, draw the 

arcs ce, and with G 2 as a center, draw the arcs dd, through 
the intersection of those arcs draw the line FF. As the line 
DD, Fig. 94, is set above the line CC, equal to the distance 
O, we take this same distance and from the line FF lay it 
off onthe wheel and draw the line DD. Having the line 
DD on the right hand wheel and a line to correspond with 
it on the left hand wheel, all that is necessary to bring these 
wheels to an exact quarter is to set the right hand wheel 
level, then bring the left hand wheel up to the axleand 
enter it a little, just enough to hold it, and bring the lines 
DD, DD \evel. In fact, if you use long straight edges youcan 
sight across and get the wheel exactly in line, and when you 
have them so mark the key ways, cut them in and the wheel 
is then ready to be forced on. 
Another way of doing this same job is to lay out the right 

hand wheel as we have already done, but instead of laying 
out the left hand wheelin the manner explained, the right 
hand wheel is brought toa level, and a plum line dropped 
through the centers on the left hand wheel, I think the use 

side rod 140 pounds; then the total revolving weight 

to be balanced on the main wheel is 570 pounds. On 

the side rod we will let the crank pin weigh 70 pounds, 

crank-pin hub 140 pounds and half the weight of the 

side rod 140 pounds; in all 350 pounds. For the recip- 

rocating weight we willsay that the piston weighs 350 

pounds, the cross head 170 pounds, and half the main 

rod 160 pounds; in all 680 pounds. Now as we only take 

five-eighths of this weight, or 425 pounds,to be divided among 

these four wheels, then each wheel would have 106% pounds 

of reciprocating weight to balance in addition to its revolv- 

ing weight. Now then, the amount of counter-weight for 

the back wheel must be 350 pounds plus 10614 pounds equals 

45614 pounds, and of the main wheel 570 pounds plus 106% 
pounds, or 676% pounds. - 

To show perhaps a little more clearly why we must take 

into consideration the weight of the piston, crosshead and 

rods, we will suppose the engine to be a vertical instead of 

a horizontal engine; then let the crank pin be on the top 

center: as soon asit is moved off the center a little way the 

effect of the weight of the rod, crosshead and piston will be 

to move it rapidly to the bottom center, but from the bot- 

tom centre to the top it would take a power to raise it equal 
to the weight of the piston, crosshead, rods and crankpin. 
Now, if we place a weight equal to the weight of these oppo- 

site the crankpin we can move the pin from the lower center 

to the top center just aseasy as we can move it from the top 

center to the lower centre. The reason why the full weight 
is not employed (and on this point there is a great difference 

of opinion, some varying from one-half to three-quarters of 

the weight) is to do away with the vertical throw as much 

as possible, for an engine that is fully balanced when run- 

ing at high speeds strikes the rail a very hard blow as the 
counter-weight comes around toward the rail; and tends to 

lift the wheel as the counter-weight passes the top quarter. 

I believe, though, for a slow freight engine with small 

wheels that they should be balanced for the full weight. 

If he could put the counter-weight at a point directly op- 

posite the crank pin and an equal distance from the center 
of the axle, the weight of the counter-weight would equal 

the weight of the crank pin, hub, etc. But this is impossible, 
so we must distribute the weight around on the wheel to 

get in the required amount. Todo this we first determine 
the shape of our counter-weight; usually they are shaped 

about like the one shown in Fig. 88; so we cut a template as 
shown in Fig. 99, which is about the shape we want the 

counter-weight to be, and thrceugh it draw a line AB, 
central from the sides of the template. A piece of sheetiron 
about one-sixteenth inch thick makes the nicest template. 
Drill a hole about one-forth inch in diameter at each corner 
of the template Cl and C2. Suspend the template ona pin 

at C 2, letting it be free enough on the pin to swing easily 

and through the hole, drop a plumb line; where this line 

meets the line AD, that point, D, will be the center of gravity 

of the template; to prove it swing the template from C1, 

and drop a plumb line through it and it will be found to 
meet the center line AB in the same point as the plumb 
line from the hole C 2. Where there are two counter- 

weights used, find the center from the templates the same 

as in Fig. 99 setting the counter-weights apart to allow for 
the spoke between them as shown in Fig. 100. 

Having found the center of gravity as already explained, 

and with the center of the axle as a center, draw an arc 
AA through the points DD, then connect these points DD 
by a straight line. Draw the line CC from the center of 
the axle to the center between DD, and where the line CC 
meets the line DD, at O, will be the center of gravity for 
a two-weight counter-balance, For a three-weight counter- 
balance, as shown in Fig. 101, find the center of each counter- 
weight from the template, and through the centers thus 
found, with 4 radius from the center of the axle to the 
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points DD, draw the arc 4A; next draw the line D'D' from 

the center of gravity of the two outside weights, and divide 

the distance between this line and the arc AA into three 
parts. The center of gravity will be one-third of the distance 
apart of these lines on the line CC, or the point O, which 

will be the center of gravity of the three weights. 

Having found the center of gravity for the counter-weights, 

measure the distance from it to the center of the axle; and 

having this distance, it is only a proportion of weight to get 

the correct amount. To make this clearer we will give an 

example. Let the distance from the center of gravity of the 

counter-weights be 14 inches and from the center of gravity 

on the crank-pin side to the center of the axle be 12 inches, 
and the weight to be balanced be 456 pounds. As the dis- 
tance on the counter-weight side is 14 inches, while the dis- 

tance on the crank-pin side is only 12 inches, we can readily 

see that we will not require as much counter- weight as we 

have weight to be balanced, so we make a proportion out of it 

which will read: the counter-weight is to 456 pounds as 12 
is to 14. Working out the proportion we find the weight of 

the counter-weight to be 390, pounds, or nearly 391 pounds, 

Of course, it may be that the center of gravity of the 

counter-weights will be closer to the center of the axle than 

the center of gravity of the crank-pin weights. Now in 

that case we see that a greater amount of weight will be 

needed. There is no chance of getting mixed up on this or 

of making any errors, if we just remember that if the center 

of gravity of the counter-weights is farther from the center 

of the axle than the center of gravity of the crank-pin 
weights, the actual weight of the counter-balance will be 

less than the actual weight of the crank pin and its weights; 

while if the center of gravity of the counter-weights is closer 

to the center of the axle than the center of gravity of th 

crank pin, the actual weight of the counter-balance will be 

more than the actual weight of the crank pin and its 

weights. ; 

There is very little difference in driving axles, most of 

them being turned straight where the driving box fits and 

forged a little smaller toward the center. It is about an 
even choice as regards axles whether to use hammered iron 
or steel. Crank pins should not be forced in until after the 

tire is shrunk on. If they are put in at a pressure of about 

five tons per square inch of diameter, and the holes are 
bored out true and the wheel is a good close iron, they will 
never give any trouble or become loose. 

It sometimes happens that through accident an axle will 
be sprung; and while the defect is easily detected, still to 
find just where the axle is sprung can ouly be determined 
by putting it on centers in the lathe. To find how much 
it is bent without putting it in the lathe can be done by 
measuring from one wheel to the other, using a tram. 
The wheel centers are always turned up on the axle and 
the inside edge near the tire fit faced off so that, if we 
take a measurement from four points on the wheel center 
close to the tire to the same place on the opposite wheel, 
it will show the amount of bend, and this can be done 
while the wheel is under the engine. it i 

it in place. The chances are that it will be impossible to 
tell exactly where the axle is sprung, but if we heat it 
in the center we can straighten it so it will not give any 
trouble. A good rivet forge placed in the pit close 
up to the axle and a coke or _ charcoal fire 
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to the jacket, or if it be a back wheel without smoking up 
the cab. It would be well before heating the axle to take 
down the rods and jack up the engine so as to take off all 
the weight, and after getting the axle hot put the wheels 
in the position so that they will be widest apart at the top, — 
then with water cool off the top of the axle as by domwg 
this the bottom of the axle is drawn, for when the axle is 
hot if we contract the top, leaving the bottom expanded, it 
is sure to be drawn some. If you have had no experience — 
with water straightening, use a couple of long bolts and 
pull the wheel in where it is the widest, using a jack on 
the axle to help. Every roundhouse should be equipped 
with a drop pit capable of dropping a pair of wheels, and 
made so the wheels can be removed from under the engi 
after they are dropped. 

The Georgia Railroad has been asking bids on 500 
and coal cars, 
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Argentine Passenger Cars. 

The engravings on this page are reproduced from photo- 

graphs given us by Mr. F. W. Barrow, General Manager of 

the Southern Railway (Ferro Carril del Sud) of Argentina. 

This is the largest railway in South America, having 1,898 
miles of track, 365 passenger coaches, 183 locomotives, and 

about 7,0 0 freight cars. The road runs from Buenos Ayres 

to Bahia Blanca, one line of the road running to Mar del 

Plata,a famous summer resort on the Atlantic coast just 

south of the mouth of the Rio de la Plata. The manage- 

ment of this road is very progressive, and the roadbed, 
bridges and other structures and the rolling equipment are 

kept in the most perfect order. Mr. Robert Gould is the 

Locomotive, Carriage and Wagon Superintendent, and Mr. 

Percy Grant is the Chief Draftsman. Mr. Barrow, the 

General Manager, and Mr. Grant are at present in the United 
States, and are engaged in making a tour of our principal 

railroads and noting the latest improvements in the art of 

railroading as exemplified on such roads. 
Our engravings show exterior and interior views of one 

of anumber of large first-class passenger cars designed and 

constructed at the company’s shops in Buenos Ayres. The 

car is very similar in construction to American passenger 

cars, and would not look out of place on ove of our best 
railroads, although the coupling and braking arrange- 

ments would give some trouble under such circumstances, 

as they would not gee very well with American 

couplers and brakes. The car is mounted on two four- 
wheel trucks with wrought iron spoke-wheels 374 inches 

in diameter. The trucks are of the swing beam type with 
wheel base 7 feet 6 inches. The gage is 5 feet 6inches. The car 

is 59 feet 6 inches long over the buffers, and 51 feet long over 

the end sills. It is 12 feet 9? inches high over all. It isequip- 
ped with automatic vacuum brakes, the ordinary English 

type of couplers and buffers, and is illuminated by the 
Pintsch system of compressed gas. Particular importance 

is given to ventilating arrangements in these cars, and the 

hood of lapped boards running the length of the car body 

just above the windows is a feature of the ventilating sys- 
tem. Beneath this hood there is free passage for air to 

and from the car, and the passengers can regulate the ven- 

tilation at will by pulling out or pushing in the knobs situ- 

ated just beneath the parcel racks on each side of the car. 

These knobs operate valves that regulate the flow of air 

through the ornamental openings just above the parcel 
In place of the monitor roof or clearstory, the 

sides of these new cars arecarried high with a flattened 

roof, which gives a maximum space for the interior of the 

car without the clearstory, which in a flat country ex- 
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ings, such as parcel racks, locks, hinges, etc., are nickel- 

plated. There are two lavatories placed in each coach. 

The longitudinal frame timbers are of pitch pine, but all 

other parts, such as roof sticks, posts and diagonals, etc., 

are in tipa. The truck bolstersare in native hard wood 

called lapacho. The wheel pieces are flitcbed with 4-inch 

New England Railroad Club. 

Airbrakes. 

The May meeting was held on the evening of the 9th in 

Boston, with Mr. L. M, Butler in the chair. The subject of 

discussi-n was the maintenance and repair of airbrakes. 
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wrought iron plates, and are of lapacho; in fact, all the 

wood in the trucks is of this kind. These cars ride very 

easily on tbe road and give general satisfaction, 

Annual Convention of the American 

Mechanical Engineers, 
Society of 

The American Society of Mechanical Engineers will hold 

its twenty-ninth meeting at Montreal, Canada, June 4 to 9 
inclusive. The following named papers will be presented 
at the meeting: 

Notes on the Theory of Shaft Governors. 
Mansfield. 
The Theory of the Steam Jacket; Current Practice. 

R.H. Thurston. 
Cost of an Indicated Horse Power. By Decourcy May. 
The Saturation Curve as a Reference Line for Indicator 

Diagrams. By R. C. Carpenter. 
Notes on the Corrosion of a Cast-Steel Propeller Blade. 

By Frank B. King. 
Results of Measurements of the Water Consumption of 

an Unjacketed 1,600-H. P. Compound Harris-Corliss En- 
gine. By. J. E. Denton, D. S. Jacobus and R. H. Rice. 

Mechanical Draft. By Wm. R. Roney. 
Notes on Compressed Air. By Frank Richards. 
Results of Lepper mente with a 50-H. P. Single Non- 

Condensing Ball and Wood Engine to Determine the In- 
fluence of Compression on the Water Consumption. By D. 
S. Jacobus. 
A New Mechanical Fluid. By Chas. W. Hunt. 
A New Method of Compound Steam Distribution. By F. 

M. Rites, 

By Albert K, 

By 

INTERIOR OF FIRST-CLASS ARGENTINE PASSENCER CAR. 

posed to high winds has been found to have considerable 

effect on the speed of the trains. 

The exterior of the car is covered with varnished cedar 
V-matched boarding divided into panels with #%-inch 

moldings. The roof boards are of white pine } of an inch 

thick and covered with painted canvas. The interior 

finish is made up entirely of woods grown in the Argentine 

Republic, the inside roof being in tipa, both for panels 
and covering strips. Tipa very closely resembles ash and 

makes a fine finish. The sidesof the car are beveled- 

edged tipa panels, with peteribi covering strips. Peteribi 

is very much like teak. The ends and partitions are in 
tipa and peteribi, with 9-inch by 7-inch photographs of in- 

teresting and picturesque parts of the line worked in, as 

shown on the interior view. The reversible seats, which 

are of special design, are trimmed with maroon buffalo hide, 

The arrangement of the seats is such that when the back is 
reversed the seat is tilted so that it is always at right angles 
tothe back. This dispenses with the uncomfortable slipping 

one experiences when the train 1s in motion with the usual 

types of seat. Sun blinds are fitted to the windows and 

are of peteribi frames and eucalyptus louvers or slats. The 

window frames are also of peteribi, All inside furnish- 

Power Losses in Transmission Machinery of Central 
Stations. 

Rustless Coatings for Iron and Steel. B 7M. P. Wood. 
Corrosion of Steam Drums. By Jas. McBride. 
sree of a Small Electric Railway Plant. By Jesse M, 

Smith. 
Heat Units and Specifications for Pumping Engines. By 

Albert F. Hall. 
The Relation of the Drawing Office to the Shop in Man- 

ufacturing. By A. W. Robinson. 
A New Form of Canal Waste-Weir. 

man. 
First Stationary Steam Engines in America. 

Hutton. 
Effect of Varying the Weight of Regenerator in a Hot- 

Air Engine. By G.W. Bissell. ; 
Cylinder Proportions for Compound Engines Determined 

by their Free Expansion Losses By Frank H, Ball. 

By John R, Free- 

By F. R. 

The Government of Greece has canceled recently the 
concession granted to an English company for building a 

railroad between the Pirdens and Larissa, in Thessaly. 
The 2,000,000 francs deposited by that company as a secur- 

ity for the fulfilment of its contract have been confiscated, 

and the work already done on the {road has become the 
property of the Grecian state, 

‘brake, 

Mr. Elmer E. Chain, of the Boston & Albany Railroad, 

read a paper on the subject. Mr. Chain advocated the 

establishment of airbrake testing and repair plants at 

terminal points, the keeping of all air pipes in such plants 

out of the ground as much as possible, so as to insure dryer 

air. He suggested that a car could be fitted up with self- 

propelling mechanism for use at points where such a car 

could be of assistance in the inspection and repair of air- 

brake equipment. He advocated the use of an airbrake 

defect card, and the location of the dummy hanger 

adopted at the last convention of the M. C. B. Association. 
The paper expressed the opinion that a hose hung in this 

position kept about the same curve as when coupled to the 

hose on an adjoining car, consequently prolonging its life, 

The location of the dummy hanger on most cars being on 

the outside of the brake pipe gives the hose a curve when 

it is hung in this position—the reverse to what it is when 

coupled up—and will invariably kink the hose just below 

the end of the nipple or about the middle, or both. This 

immediately causes the hose to weaken at this point, and 

it is not long before it begins to leak. In reference to the 
objection of having a man go betwe en the cars to hang up 

the hose in the M. C, B. location, Mr. Chain said that this 

was necessary anyway, to uncouple the hose, in present 
practice, 

In discussing the paper Mr. Henry Kolseth said that in 

every shop where cars are repaired there should be suitable 

pumps and pipes, so that every car that has an airbrake 

could be tested and put in first-class order before it leaves 

the shop. After the cars are upon the road they cease to 

be looked after very closely. Mr. Adams said that railroad 

officers are not sufficiently impressed with the necessity of 

keeping airbrakes in good order. 

Mr. W. W. Snow said that airbrakes failing td properly re- 

lease were a prolific cause of broken wheels. Mr, Kolseth 

called attention to the fact that many cars with airbrakes 

have the hand brakes connected wrongly; that is, the brake 

is connected on the levers so that it works against the hand 

It should be connected with the lever which is op- 

erated by the piston rod; otherwise when the engineer 

applies the brake it is apt to create trouble, and for that 

reason the brakemen are afraid to use the hand brake when 

they are called on. 

Mr. Adams said that he found many cars such as Mr. Kol- 

seth described, and that he knew many brakemen who were 

afraid to touch hand brakes for fear of being thrown from 

the top of the train. Several members expressed the opinion 
that it is just as well to let an uncoupled hose hang down 
as to couple it up to the dummy, wherever located. 

Experiment on the Lowell Railroad in 1837. 

The Boston Post of Saturday, March 25, 1837, states that 

an experiment was tried on the Boston & Lowell Railroad, 
with a new engine built at Lowell for the Stoniagton road. 

The weight of the engine was about 10 tons. A train of 49 

‘¢ burden” cars was drawn from Boston to the turnout in 

Woburn, a distance of 10 miles, in 514 minutes. The load, 

exclusive of engine, was as follows : 

25 cars—373 bales pressed cotton and wool............-.-. 177,364 lbs. 
BOG Gates eTOCOLIOS CUE edecs asehace ance cosa sates ats ches 26,112‘ 
19'cara coal; GO00 Tbsiv.ccvacseee sc sscedes ce eases law tts 114,000 * 

AG Gara; Woleliumimtcs. vinseerans Urs erat docstenetoterpecusace 191,000 ** 
Terider to) lOCOMOLLVE Ss FF Tale al icemcene ce eeevie ccoicects Spe 14,400 

522,906 Ibs. 

or 261 tons. 

The load, which occupied a length of 820 feet, was 
started on the bridge at Boston without assistance, was 

taken up planes of 10 feet to a mile, and stopped and 

started again ona plane of that inclination, On Jan. 18 
the small engine Patrick of nine tons weight, also built at 

Lowell, took a load of 35 cars, weighing im all 201 tons, in 

two hours 14 minutes, from Boston to Lowell, 26 miles. 

In both cases the experiment was made without any pre- 

vious preparation, the engines, cars and rails being in their 

usual working state, 

The shops of the Marietta & North Georgia Railroad 
were burned at midnight May 1. These were the principal 

shops on the road. Five locomotives and several passenger 

and freight cars were burned. 
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EDITORIAL ANNOUNCEMENTS. 

Advertisements.—Nothing will be inserted in this journal for 

pay, EXCEPT IN THE ADVERTISING COLUMNS. The editorial 

department will contain our own views and opinions ; and the 

rest of the reading matter, aside from advertisements, will be 

such as we consider of interest to our readers. 

Contributions.—Articles relating to railway rolling stock 

construction nd management, and kindred topics, by those 

who are practically acquainted with these subjects, are espe- 

cially desired. Also early notices of changes in railroad offi- 

cers, organizations and names of companies. 

Special Notice.—As the NATIONAL CAR AND LOCOMOTIVE 

BUILDER is printed and ready for mailing on the last day of 
the month, advertisements, correspondence, etc., intended for 

insertion must be received not later than the 25th day of each 

month, 

To Subscribers.—The NATIONAL CAR AND LOCOMOTIVE 

BUILDER is mailed regularly to every subscriber each month. 

Any subscriber who fails to receive his paper ought at once to 

notify the postmaster at the office of delivery, and in case 

the paper is not then obtained this office should be notified. 

When a subscriber changes his address he ought to notify 

this office at once, so that the paper may be sent to the proper 

destination. 

THE MASTER CAR BUILDERS’ AND MASTER MECHANICS’ 
CONVENTIONS. 

As announced in our last issue, the twenty-eighth an- 

nual convention of the Master Car Builders’ Association 

and the twenty-seventh annual convention of the Ameri- 

can Railway Master Mechanics’ Association will be held at 

Saratogo Springs, N. Y., beginning Tuesday morning, June 

12, and Monday, June 18, respectively. Saratoga isso well 

known to those who frequent these conventions that most 

of those who go will feel comfortably at home during their 

stay in the town. The headquarters will be, as usual, at 

Congress Hall Hotel, the ballroom of which will again 

serve a more serious purpose than ‘“ tripping the light fan- 

tastic,” for in this room will be held the sessions of the two 

conventions to the accompaniment of chin music of a more 

or less entertaining character. Most of this will be serious 

enough, however, as the subjects that will be discussed 

will be of grave importance to the railroads represented. 

An unusually large attendance of members is probable, 

as doubtless the dull condition of railroad traffic will permit 

many members to attend these conventions who in more 

busy times are kept at home. 

The memorable conventions held at Saratoga two years 

ago were the first under the new joint arrangement by 

which both onventions should meet as closely together as 

practicable, and their success and large attendance dem- 

onstrated the wisdom of the change. It was at that con- 

vention of the Master Mechanics’ Association that the rules 

were adopted providing that ‘all car builders above the 

rank of general foreman, having charge of the design, 

construction or repair of railroad rolling stock, are eligible 

to membership in this association,” and ‘‘ that all questions 

pertaining to the repair, construction or design of the 

rolling stock of railways, whether engines or cars are legiti- 

mate questions to come before this association.” In com- 

menting on the adoption of these rules we then said : 

In adopting these resolntions an advance step was taken 
big with possible future results. The requirements of mod- 
ern conditions are such tbat the necessity of joint and 
harmonious action by the two associations is becoming 
more and more imperative in order to best serve the inter- 
ests represented by the membership. The more clearly 
this is recognized and the more liberally and intelligently 
it is acted upon, the more effectually will be accomplished 
the objects of both associations. 

In saying this we had in mind the possibility of even 

closer relations between the two associations than then 

existed, or was contemplated so far as we know. Quite 

recently the possibility we had in mind has been given 

definite shape by the suggestion, broadly made and serious-. 

ly discussed, that a consolidation of the two associations 

into one is desirable. There is much to be said for and 

against the proposition, and we do not intend to enter into 

a discussion of it here. Whether desirable or not, the time 

for such a change is not yet ripe, and will not be for prob- 

ably some considerable number of years tocome. Event- 

ually it may occur, and probably will, but the time is dis- 
tant. The tendency of railroads and railroad management 
is toward consolidation, but in the professions and in socie- 
ties the tendency is toward specialization. The latter is 
an-opposing current that may long defer any movement 
toward closer relations between these associations, 

LITTLE THINGS. 

A gentleman who is well known and highly respected for 

his sound common sense. which in its simplicity and sound - 

ness is philosophical, said at a recent club meeting : 

I do not know that I can call attention toanything which 
may appear vital and large, but there is nothing in me- 
chanics more important than attention to little things. It 
is the piling up of the little things which brings about the 
great changes and great results accomplished. 

The truth of this is seldom sufficiently realized. We are 

so anxious for big results and impressive records that we 

are apt to disregard small possible economies and the 
means for effecting them. Any one wishing to sell an im- 

proved device or material can scarcely obtain attention to 
the merits of his ware if he cannot claim that it will effect 
a large saving of 10 or 15 or 20 per cent. This is largely 
true of the whole range of materials, appliances and 

equipments of a railroad, from ties to compound locomo- 

tives. Small economies are considered too unimportant 

and too uncertain to deserve much consideration. 
In discussing compound locomotives at the Master Me- 

chanics’ Convention two years ago, Mr. M. N. Forney, the 
eminent locomotive philosopher, said that a fuel economy 

of 10 per cent. could be obtained in locomotive practice 
“by painting the smoke stack sky blue.” The report of 

the committee on compound locomotive had stated that 
ten per cent. was the approximate economy shown by a 

compound locomotive when tested with simple locomotives. 

What Mr. Forney really meant was that as large an 

economy as this could be obtained in simpler ways than 

the adoption of the expensive and complicated mechanism 

necessary for compounding. Changes as simple as ‘“‘paint- 

ing the smokestack sky blue” will indeed do what Mr. 

Forney said. A changefrom a careless to a careful 
fireman will do this, and a change from a careless to 

a careful engineer will do twice as well; and yet 
how seldom such changes are made for the object 

designated. The substitution of a close notched 

quadrant for an old style wide-notched one will save a 

considerable percentage of fuel if properly used. Injectors 

of wide range of adjustment contribute largely to fuel 

economy, and so do balanced valves, sight feed lubricators 

and water glasses; yet these are often neglected on loco- 
motives belonging to railroads that do not make their op- 

erating expenses, and to locomotives on other roads that 

cannot pay dividends. There are mahy ways by which 

even well disposed engineers, firemen and hostlers waste 

fuel, yet these are seldom pointed out. Well: recognized 

principles of steam distribution are neglected because the 

possible dependent economies are considered small. Possi- 
ble improvements in combustion are neglected because 

brick arches and proper air spaces are not considered 

largely economical, although it is well recognized that 
these do favorably affect the economical use of fuel. Tender 

construction is allowed to remain unimproved because the 

loss of coal therefrom is considered unimportant, although 

admittedly a couple of hundred pounds a day. 

This would be a long winded sermon if all the neglected 
opportunities of possible economy in locomotive operating 

and maintenance were even mentioned. They exist, and 

will eventually be recognized and taken due advantage of. 

They will constitute the small steps in the process of the 

evolution of the locomotive into a very much more eco- 

nomical heat engine than it is to-day. 

Referring to passenger cars, the window sashes should be 

so arranged that the glass can be readily cleaned without 

removing stops and fastenings. Foot-rest supports, steam 

pipe supports, etc., should be so arranged that the floor 

can be more quickly and easily washed. The floor itself 

should be of quartered yellow pine or maple, and not of 
yellow or other pine sawed in the ordinary way—this 

slivers and wears out in a few years, and, even after one 

year, appears badly next to the end doors. Lamps, parcel 

racks, etc., can in most cases be improved. Seat backs 

should be so arranged that that they can be removed 

from the cars for cleaning purposes without having 

to undo a Jotof fastenings. The steam pipes under the cars 

are usually so put up that it requires much labor to undo 

covers, hangers, boxes, etc., in order to make necessary re- 

pairs. Brake connections are in many cases badly ar- 

ranged for taking up slack, Journal boxes are generally 

not properly looked after, both in new work and repaired 

work. Dust guards are too loosely fitted and are not re- 

newed often enough, the lids being very often in bad re- 
pair, and the waste of oil from these sources 1s_ probably 

equal to the amount actually required to lubricate the 

journal. The same is true in an aggravated way of freight 
car journal boxes. 

Freight cars constructed of green or only partially sea- 

soned lumber should be carefully gone over three or four 

months after they have been built and have all bolts 

screwed up. . This is with very few exceptions never done. 
If attended to, the life of the car and its parts, especially 

draw gears, would be much prolonged, Loose draw gears 
are the principal cause of their failure in service, and draw 
gear repairs constitute perhaps 90 per cent. of what are 

called light repairs. Roofs are also often neglected too 

long, leaky roofs being too often the basis of claims for 
damaged freight. Doors are often in bad order, allowing 

rain, snow, cinders, etc., to enter the car. 

These are some of the ‘little things” about cars and 

locomotives, the neglect of which allows the existence of 
just so many leaks in the “strong box” of the company, 

Too often the drain has made the difference between divi- 

dends and a receivership. This is not a story of the past, 

but one of the present. These little enemies of economy 
and of individual and corporate success are always at 
work wherever they are permitted to exist. 

THE MASTER MECHANICS’ CONVENTION. 

A new and interesting series of subjects will be reported 
on and discussed at the approaching convention of the 

American Railway Master Mechanics’ Association. A 

committee will report on what methods of construction are 

best to prevent the cracking of back tube sheets, and this 

source of occasional annoyance and expense will be sub- 

jected to the searchlight of concentrated attention. 
“‘Oiling Devices for Long Runs” is the subject of another 

committee. An interesting report will be made on this 

subject that will show the best practice in America and 

Europe. 

‘‘ Locomotive Fire Kindlers” is the next subject on the 
list. The committee that has been investigating this mat- 

ter will report on the best methods of starting fires in loco- 

motives, and the relation of these to insurance risks. This 

isa matter that considerable interest has been manifested in 

recently, and it is probable that the committee will report 

some much cheaper methods of kindling fires than by the 

use of wood. Increased fire risks are an important consid- 
eration in this matter, where oil is substituted for wood, 

and this requires some exceptional precautions ; but we 

believe these may be successfully provided. 

‘Exhaust Nozzles and Steam Passages” has become a 

rather familiar subject at the conventions of this associa- 

tion, but it is one about which we do not yet know enough. 

The committee having the matter in hand this year has 
been carrying on some original tests on a stationary loco- 

motive, which Mr. Robert Quayle, the chairman of the 

committee, mounted in an ingenious way on an inverted 

engine truck at his shops. The wheels on which the drivers 
rested were wort out steel tired wheels with the flanges 

turned off. The lower part of these ran in water and the 

resistance was given by brake shoes on either side, the 

pressure being supplied by a hydraulic hand pump. In the 

smoke-box of the engine there was fitted an exhaust pipe, 

the height of which could be varied at will. A number of 

tests were made in this way that doubtless enabled the 

committee to prepare a very interesting and instructive 

report. 
‘* Boiler and Fire-Box Steel.” In reference to this sub- 

ject a committee will report some proposed standard speci- 

fications and tests, and itis probable that the convention 

will adopt some such standards in order to improve the 

quality of this metal used for locomotive boilers. 

‘*Sandiny Devices.” This matter is beginning to receive 

the attention it has long deserved. The crude method of 

sanding rails that has been practiced so long in this country 

is responsible for much waste of sand, and what is of very 
much more importance, increased resistance of trains, fol- 

lowed naturally by increased consumption of fuel. Heav- 

ily sanded rails have cause much stalling on grades that 
was entirely unnecessary. Devices that will supply to the 

drivers only the desired amount of sand will save money 
in more ways than one. 

“Tire Treatment.” The committee on this subject will 

report the results of its investigations as to what amount 
of shrinkage should be allowed for large driving wheels ; 

the necessity of retaining rings, and the limit of thickness 
that tires should be worn to, and when they should be 

turned. 
**Cost of Maintaining Locomotives” is the name of a sub- 

ject that will probably be presented in a light that will be 
unusually interesting to those responsible for the cost of 
repairs. The methods practiced by different railroads in 

keeping account of locomotive repairs are so diverse that 

fair comparison is very often impossible. Nevertheless 

such comparisons are sometimes drawn, and, being unfair, 

they sometimes werk injustice. This matter will now prob- 

ably receive some much needed attention. 

BURY TRAIN WRECKERS. 

There will have to be some very severe examples made 

in this country of successful and would-be train wreckers 

before long, or there will be some terrible wrecks and loss 

of life. Itishard to understand how any human being 

could become so vindictive and regardless of life as to at- 

tempt the wrecking of a passenger train filled with help- 

less and inoffensive people ; but that such devils exist we 

have only too frequent proof. As recorded elsewhere, 

there was a most malicious attempt made to wreck a pas- 

senger train on the Chicago, Milwaukee & St. Paul road 
early in May. The middle of the month witnessed another 

dastardly attempt to wreck a passenger train on the Bos- 

ton & Albany road, Fortunately both attempts were’ un- 
successful. In the first case tramps robbed the tender box 

of links and pins, and threw these under the wheels of a 
fast running train on which they were stealing a ride. In 

the second case tramps who had been put off a freight 

train piled a lot of fish-plates on the track at a sharp 
curve in the face of a passenger train. 

Tbe merciful feature of our criminal law which provides 

degrees of punishment for a crime attempted and a crime 

committed is of doubtful justice in any case, but in the 

matter of train wrecking it is a positive travesty of justice, 

- 
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Six feet of earth should make train wreckers all of one size 
whether their attempts are successful or not. Public safety 

demands that fiends who would wreck trains must be put 
deep under the sod in short order, This is the only way tu 
stop train wrecking, and it is the way that must eventually 

be adopted. The sooner the better. 

THE MASTER OAR BUILDERS’ CONVENTION. 

As six new subjects will be reported on at the coming 

convention by the respective committees to which they 

were assigned, there is assurance that the proceedings will 

not be less interesting than those of previous years. The 

committees on Tests of M. C. B. Couplers, and Airbrake 
Tests, wiil probably report the results of a year’s watchful 

consideration of their respective subjects. Tests have been 
made by both committees, the reports of which, it may be 

taken for granted, will advance knowledge voncerning 

these appliances. 

The Committee on Steel-Tired Wheels is one of those 
continued from last year. It then reported that the chief 

objection to spoke wheels was the raising of dust, and that 

solid wrought centers were largely preferred. When con- 

tinued it was instructed to include in its investigations all 

types of steel-tired wheels in use, and to specify the best 

limit of wear and illustrate methods of tire fastening. Its 

report will prcbably be on these lines. 

“Road Tests of Brakeshoes” is the old subject of 

“Metal for Brakeshoes” under a new name, set for the 

fourth time to be reported on by a committee, the associa- 
tion having been trying for as many years to get con- 

clusive information as to what is the best metal for brake- 

shoes. Last year it was found impossible to organize a 
committee to work on the subject, and the previous year 
nothing was done by the committee having the matter in 

hand. Last year the secretary of the association collected 

information which showed that 100 pounds of brakeshoes 

were used per eight-wheel car per year, and that about 

55,000 tons of brakeshoe metal are used annually under 

American cars, most of this being cast iron. It was also 

shown that between 4,000 and 5,000 tons of driver brake- 

~ shoes are used per year; in round numbers, 60,000 pounds 

of brakeshoe metal. The information gleaned by the sec- 

cretary aroused renewed interest in the subject, and a 

committee of 12 very active members was appointed to 

make a series of comparative tests of different brakeshoes 

in actual service. A committee was also appointed, eon- 

sisting of three members, to make laboratory tests of 

metal for brakeshoes. It is hoped that these committees 
have collected information that will enable the association 

to decide on what is the best metal and size for brake- 

shoes. 

‘‘Brakebeams” is the name of the next subject on the 

list. The same committee, with one additional member, 

has it in hand that had this subject and the standard height 
of drawbars in band last year, Its instructions then were 

to report on astandard form of brakebeam. It reported 
_ that its instructions did not permit it to recommend any 

specific form of beam, but that if a standard height for the 

center of beam from the rail should be adopted, a beam 

could be designed that would meet all requirements. It is 

expected this year to recommend in detail what steps are 

necessary to securé greater uniformity in the construction 

and methods of hanging brakebeams, 

Committees will report on a standard location and ar- 

rangement for safety chains on freight cars; on what 

progress is being made in heating cars by steam or other 

improved methods, and a committee will report on the ~ 

ventilation of passenger equipment and offer suggestions 

as to the correct principles of ventilation. 

This last is another subject that the association has been 

trying to gét a report on for four years. It is probable that 

there will be an intelligent and exhaustive report t \is year, 

as the matter is in the hands of a wide-awake committee. 
This is a subject beset with some difficulties, and there has 

been much general apathy concerning it. Those who hate 

foul air despise those who neglect ventilation, and those 
who are afraid of fresh air detest the ‘‘ cranks” who are 

always insisting on having the windows, doors or ventila- 

tors open. The more intelligent travelers, however, are 

beginning to insist on improved ventilation, and several 

railroads (among them the Pennsylvania) have been mak- 

ing efforts to meet the increasing demands for this im- 

provement. 

A correspondent put this new matter in a uew light re- 

cently as follows: 

It seems strange that a man will refuse, with disgust, to 
wash in water already used by some other person, yet this 
same man will sit complacently in an atmosphere more foul 
than the water he will refuse to wash in. Washing in the 
water would do him no injury, but he can see the foulness 
of it, while the air, though positively injurious, cannot be 
seen, so he don’t seem to care if it is unfit for use. 

The third subject to be considered affecting the comfort 

of passengers is ‘‘ Lighting Passenger Equipment.” If 
lighting, heating and ventilating passenger cars received 

the attention in practice that is promised them in discus- 
sion at Saratoga, passengers would be deprived of many 

and just grounds for criticism and complaint. The com- 

| . of passengers depends much more on the temperature, 

ventilation and illumination of cars than on many other 

matters to which much more attention is given. Railroads 

that appreciate this, and act accordingly, are fast becoming 

the popular routes, and are gaining the lion’s share of traf- 

fic. 

A committee will report on ‘*‘ Wheel and Flange Gages.” 

The instructions of the committee are broad and au- 

thorize it to prepare maximum gages for thickness of 

wheel flanges, to consider wheel gages in their relation to 

the track, and to offer suggestions relative to wheel and 

track gages. It has been shown that the relative con- 

dition of wheel and track gages has approached a condition 

of dissimilarity which affects the safety of trains. While 

the association has a minimum limit for the thickness of 

flanges, it has had no maximum limit, and it is known that 

there are many wheels running with flanges so thick that 

while mounted within the limits of the M.C.B. inter- 

change rules, they will not clear the points of frogs of 4 

feet 84 inch track. Many derailments have been traced 

to this cause. 

The instructions of the committee on ‘* Lubrivation of 
Cars” are to ‘‘consider the practice on different roads as 

to lubrication and prevention of hot boxes; also the kind 

and quality of lubricants used, with cost of same.” This 

is a new subject, and was suggested a year ago by the 

NATIONAL CAR AND LOCOMOTIVE BUILDER. In suggesting 

the subject it was pointed out that less attention is paid 

than should be to the proper consistency of lubricating 

oils, and that in the use of heavy oil in cold weather little 

attention was paid to the action of fluid friction in the oil, 
although, as is well known, this is a potent influence in 

reducing the possible capacity of trains in winter. The 
committee issued a circular of 45 questions early in the 

year, but none referred to the usual or proper consistency 

of oil, Perhaps some information relative to the matter 

will develop in the report to be submitted. 

Committees willreport on what should be done to im- 

prove the maintenance und service of air and hand brakes 

on cars; and on the advisability of adopting standard sizes 

and shapes for arch—bars and channel transoms for dia- 

mond trucks. The committee on the latter subject will 

also report qn various designs of trucks, with special refer- 

ence to new forms, 

A report that will probably interest everybody will be 

that on ‘‘ Compressed Air Appliances and Hydraulic 
Machinery.” The uses of compressed air in car and locomo- 

tive shops are attracting much attention from progressive 

mechanics, Many of these have been described in past 

issues of the NATIONAL CAR AND LOCOMOTIVE BUILDER, and 

this issue contains some illustrations of such tools that have 

proved of great value in facilitating car and locomotive re- 
pairs 

This résumé of the work to come before the approaching 

convention shows that much will transpire at its session of 

interest to railroad men in general and car builders in 
particular. 

In our mention of the destruction of Purdue’s engineering 

laboratory by fire (Jan. 23) we said that if contemplated ef- 

forts to re-establish the laboratory were successful the ex- 

perience of the past two years with the old plant would sug- 

gest many improvements that would make the new plant 

much more efficient and reliable. The complete restora- 

tion of this laboratory is announced on another page, and 

we are glad to record the fact that our estimate of the pro- 

gressiveness of the university’s faculty was not overdrawn. 

The plant is not only to be completely restored, but many 

improvements are to be made that the experience of the 

past two years has taught are necessary for the highest ex- 

cellence of the work to be done. In place of one locomo- 

tive there will now practically be two, and ample provi- 

sion is made for testing any locomotive that may be 

offered; also the annex containing the locomotive testing 

plant has been put in track connection with the railroad 

system of the country, thus enabling locomotives from 

any place to be run to the doors of the laboratory. 

Literature, 

Progress in Flying Machines. By O. Chanute, C. E. 
Pages 308. Cloth. Price $2.50. Published by the 
American Engineer and Railroad Journal, 47 Cedar 
Street, New York. 

The series of articles on ‘‘ Progress in Flying Machines, ’ 

that have recently appeared in the American Engineer 

and Railroad Journal, are now presented in book form. 

The book gives an historical review of the effects and ex- 

periments of inventors to accomplish flight with appara- 

tus, which by reason of its rapid movement will be sup- 

ported by the air as birdsare. The author has gathered 

all the records of such experiments which were accessible, 

and has endeavored to show the reasons for their failure, 

and to explain the principles which govern flight, and to 

satisfy himself, and his readers, whether we may reason- 
ably hope eventually to fly through the air. His conclu- 

sion is that this question may now be answered in the 

affirmative. A full account is given of the recent experi- 

ments of scientists like Maxim, Lilienthal, Hargraves and 

Langley, which have so greatly added to our knowledge of 

this subject. The book is illustrated by nearly 100 en- 

gravings, and the treatment of its subject isin well chosen 

language that will prove as clear and interesting to the 

non-technical reader as to the aeronautical engineer. 

When writing the book the author was evidently thor- 

oughly imbued with the importance of his subject, and 
from his investigations draws the conclusion that the 

advent of a successful flying machine will advance civiliza- 

tion in many ways through the resulting access to all 

portions of the earth, and through the rapid communica- 

tions which it will afford. 

Poor’s Manual of Railroads. Edition of 1894. In prep- 
aration. 1,800 pages. Cloth, royal octavo. Price, 
$7.50. H. V. & H. W. Poor, 44 Broad street, Edison 
Building, New York. 

The publishers of this valuable work are now engaged in 

the preparation of the 27th annual number, which will be 

issued in July next, or about a month earlier than usual. 

As usu'l, the work will contain statements showing in 

tabular form the mileage, equipment, capital stock, funded 

and floating debts, cost of road and equipment, invest- 

ments, train-mileage, passenger and freight statistics, earn- 

ings, expenses, interest and dividend payments, etc., etc., 

of the entire railroad system of the country, arranged by 

States and groups of States. Statements are given showing 

the total mileage of all the railroads of the world, and 

numerous other selected statistics. One thousand pages of 

the work will be devoted to detailed statements of every 

railroad in the country. A number of improvements will 

be made in this edition. A large number of new maps will 

appear, and the standard features of Poor’s Handbook of 

investment securities will be incorporated in it, as will also 

those of the Directory of railway officials and Manual of 

American street railways. 

The Strike at Pullman. 

The employees of the car works of Pullman’s Palace Car 

Company, at Pullman, IIl., struck May 11, and the shops 

have been closed until further notice. The men demanded 

the restoration of the rates of pay for piecework to what 

these had been previous to the reduction made on account 

of the falling off of business. A day or two before the 

strike President Pullman personally addressed a gathering 

of the men and gave them some plain statements of the 

conditions which made low wages for the present neces- 

sary. At the commencement of the depression last year 

the company employed at Pullman 5,816 men and payed 

out in wages there $305,000 a month. Negotiations that 

were then pending for new work were stopped, orders were 

canceled, and it became necessary to Jay off a large num- 

ber of men in every department, so that by the first of 
November, 1893, there were only about 2,000 men in all de- 

partments, or a little over one-third of the normal number. 

In the effort to keep the shops running and the workmen 

employed, the company made lower bids than were ever 

before known, and by this means secured work enough to 

increase the force from 2,000 to 4,300 men, which was the 

number employed at the time of the strike. This was 

done by the company eliminating from its estimates the 

use of capital and machinery, and in many cases going 

below that and taking work at a considerable loss; as much 

in one particular case as $12 per car and in another $79 per 

car. The Detroit shops of the company were closed in 

order to provide work for the men at Pullman, and $160,000 

was spent since last August in carrying out a system of im- 

provements in the town, which gave work to many. At 

the time of the strike the payroll at Pullman was $7,000 a 

day. As we go to press it is announced that the shops are 

still closed, the strike is ‘‘on,” and there is no apparent 

prospect of an early agreement. 

“‘There are several young men in the car,” remarked 

Mrs. Holdstrap, with some feeling, ‘‘ but they can hardly 

be classed among the rising generation.” 

An engineer remarking that the usual life of a loco- 

motive is 30 years, a passenger said that such a tough-look- 

ing thing ought to live longer than that. ‘* Well,” re- 

sponded the engineer, ‘‘ perhapsit would if it didn’t smoke 
so much.” 

Palace Car Porter (out west )}—‘‘Don’ gubmeno fee, sah, 

till we gets to de end of de trip.” 

Passenger.—'‘ Very well. Just as you prefer.” 

Porter.—‘‘ Yes, sah. You see, dese train robbers always 

goes for me fust, an’ ef I ain’ got nuffin, dey say de passen- 

gers ain’t got nuffin, an’ goes off.” 

The attendance at the Midwinter Fair in San Francisco 

has averaged a trifle over 13,000 daily from the opening, 

The hard times and the high cost of transportation vom- 

bined to limit the number of visitors, but, considering the 

scattered population of the Pacific Coast, a million and a 

_ half visitors up to date is considered a better showing than 

the Columbian Exposition made in the same time. 

The Western Railway Club held its annual meeting on 

May 15, and elected the following officers for the 

ensuing year : President, George Gibbs, Mechanical Engi- 

neer of the Chicago, Milwaukee & St. Paul Railway ; First 

Vice-President, George L. Potter, Superintendent of 

Motive Power of the Pennsylvania, Ft. Wayne & Chicago 

Railway ; Second Vice-President, David L. Barnes ; Mem- 

ber Executive Committee, J. D. McIlwain, Superintendent 

Harvey Steel Car Works ; Secretary and Treasurer, W. D, 

Crosman, 
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Persowal. 

Mr. J. F. Scott, Master Car Builder of the Evansville & 

Terre Haute, has resigned, and the office is abolished. 

Mr. C. E. Slayton has been appointed Master Mechanic 

of the Chicago Great Western, at Oelwein, Iowa. 

Mr. Nicholas Monsarrat, Vice-President and General 

Manager of the Cleveland, Akron & Columbus, has re- 

signed. 

Mr. Oscar Townsend, for some years General Manager of 

the Cleveland, Lorain & Wheeling road, died at Cleveland, 

O., May 1. 

Mr. C. G. Patterson has been appointed General Manager 

of the Findlay, Fort Wayne & Western, with headquarters 

at Findlay, O. 

Dr. W. T. Barnard, President of the Chicago & South 

Side Rapid Transit Elevated Railroad, died in Washington, 

D. C., May 9. 

The title of Mr. John Torrence, Master Mechanic of the 

Evansville & Terre Haute, has been changed to Superin- 

tendent of Motive Power and Rolling Stock. 

The title of Mr. E. W. Grieves, Master Car Builder of the 

Baltimore & Ohio, has been changed to Superintendent of 

Car Department. His duties remain the same. 

Mr. Clarence H. Howard, Secretary of the Safety Car 

Heating & Lighting Company, has established his head- 

quarters in the Union Trust Building, St. Louis. 

Mr. Jeff. N. Miller, heretofore General Superintendent 

of the Pecos Valley Railway, has been appointed General 

Manager of that road. Headquarters, Eddy, N. Mex. 

Mr. James Houston, General Superintendent of the Pon- 

tiac, Oxford & Northern, has resigned, and is succeeded 

by Mr. William C. Sanford, with headquarters at Pontiac, 

Mich. 

Mr. L. M. Martin, General Manager of the Des Moines, 

Northern & Western, tendered his resignation to take 

effect May 1, to devote his entire time to the Lake Superior, 

Southwestern & Gulf, of which he is Vice-President. 

Mr. William H. Young, formerly in the Lake Shore & 

Michigan Southern shops at Norwalk, O., has been ap- 

pointed Master Mechanic of the Florida Southern, with 
headquarters at Palatka, Fla., vice J. Rutherford, resigned. 

Mr. W. B. Coffin, who has been Superintendent of the 

Jacksonville, Tampa & Key West, has been promoted to 

be General Superintendent of that road, which is a new 

office. Mr. Coffin was formerly Division Superintendent 

on the New York, Lake Erie & Western for more than 10 

years. 

Mr. Theodore Voorhees, First Vice-President of the 

Philadelphia & Reading and General Manager of the Le- 

high Valley, has resigned the latter position. All officers 
heretofore reporting to the General Manager will hereafter 

report to Mr. Rollin H. Wilbur, General Superintendent, 
South Bethlehem, Pa. 

Mr. J. H. Winder has been appointed General Manager 

of the roads operated as the Seaboard Air Line. His title 

recently has been Vice-President and General Manager, 

and he is now to retain the latter title. The office of Gen- 

eral Superintendent, until recently held by Mr. L. T. 

Myers, has been abolished. Mr. Winder’s headquarters 
will be at Atlanta, Ga. 

Colonel Robert E. Ricker, formerly General Superintend- 

ent of the Iron Mountain & Southern and Denver & Rio 

Grande railroads, died at Weeping Water, Neb., May 17. 

Col. Ricker was one of the oldest and best known rail- 

road men in the country. He was Superintendent of Mo- 

tive Power of the Pennsylvania Railroad 1m 1866 and 1867, 

and was at different times superintendent of several roads, 

being at one time General Manager of the New York Ele- 

vated. In 1880 he became General Manager of the Gilbert 

& Brush Car Works, at Troy, N. Y., resigning on his 

appointment as General Superintendent of the 
Denver & Rio Grande. 

Mr. Luther Kendall Jewett died at his home in 

Boston, May 14. All who are interested in car 

building know something of the work and inven- 

Money Value of Hands and Fingers. 

According to a scale drawn up for the Miners’ Union 
and Miners’ Accident Insurance Companies of Germany, 

tae loss of both hands is valued at 100 per cent. or the 

whole ability to earn a living. Losing the right hand 

depreciates the value of an individual as a worker 70 to 

80 per cent., while the loss of the left hand represents 

from 60 to 70 per cent. of the earnings of both hands. 

The thumb is reckoned to be worth from 20 to 30 per 

cent. of the earnings. The first finger of the right hand 

is valued at from 14 to 18 per cent., that of the left hand 

at from 8 to 13.5 per cent. The middle finger is worth 

from 10 to 16 per cent. The third finger is valued at no 

more than 7 to 9 per cent. The little finger is worth 9 

bee -— 823} x — ne 

Standard Box-Car Details, New York Central & 
Hudson River Railroad. 

The standard 60,000-pounds capacity box car of the New 

York Central & Hudson River Railroad was described and 
illustrated by general arrangement and some detailed 

drawings in the May issue of the NATIONAL CAR AND 
LocoMoTivE BUILDER. The construction of this car being, 
very strong and of a generally advanced character, and 

fairly indicative of modern American freight-car con- 

struction, we present herewith. full drawings of the draft 

gear and journal-box details, and of the foundation brake 

and cast-iron and wrought-iron details. The wood details 

were illustrated in our last issue. 

As mentioned in the description of this car, its trucks 
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to 12 per cent. The difference in the percentages is occa- 

sioned by the difference in the trade, the first finger being, 

for instance, more valuable to a writer than to a digger. 

—British Medical Journal. 

A new time card went into effect May 27 on the Penn- 

sylvania Railroad. The time of the New York & Chicago 

Limited is shortened to 24 hours. It will leave New York 

at 10 A. M., and arrive at Chicago at 9 o’clock the next 

morning. The eastbound train will leave Chicago at 5:10 

P. M. and arrive at New York at 6:30 P. M. 

The largest stone ever quarried was recently taken from 

a quarry near Ashland, Wis. It is a monolith of Lake Su- 

perior brownstone, and is 115 feet long. It is to be formed 

into an obelisk that will be 10 feet longer than the largest 
Egyptian obelisk. It will be 10 feet square at the base and 

4 feet square at the top. The apex will be 5 feet Jong, and 

tapered to a six-inch tip. 

tions of Mr. Jewett toward better and stronger 

methods of car construction, and toward reducing 

the resistance of cars to being hauled. As exam- 

ples of improved construction, what are known 

asthe Jewett truck and the Jewett composite car 

framing maybe mentioned; and as a notable 

example of the reduction of train resistance the 
Jewett roller side and center bearings are well 

known, and we believe will be much better known 

and their merits more highly appreciated when 

the fact becomes better understood that every re- 

duction of train resistance adds practically to 
the hauling power of locomotives. In the past 
efforts to increase the motive power have taken 

the shape of heavier and more expensive loco- 
motives, requiring expensive changes in the road- 

bed, track and bridges, and stronger and more 

expensive car draft riggings. Mr. Jewett was 

one of aclass of men (may their tribe increase) 
who have studied to increase the hauling capa- 

bilities of locomotives by reducing the needless 

resistance of trains; 
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are of the Fox pressed-steel pattern with 33-inch wheels, 

and axles of hammered iron having journals 44 by 8 inches. 

The wheel base of the truck is 5 feet 2 inches. The drawings 

of the journal box, journal brass and journal bearing key 

show the adaptation of these details to this truck and 

weight of car. What has been found a necessary change 

in the bottom of the jourpval box will be noticed in the in- 
creased thickness of the front half. It was found that 

with the former thickness of 7 inch, this part was 
unable ‘to withstand the upward pressure of jacks used in 
replacing brasses. Hence this part was increased to + inch 
in diameter, the rear part being allowed to remain as 
formerly, ;%,; inch thick. 

The details of the foundation brake gear and the cast 

and wrought iron details need no description, as full in- 
formation is given on the drawings of each. The body 

center plates are made of pressed steel, and these are 

shown among the wrought-iron details. The floor-socket 

washers are made of malleable iron, and these are shown 
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Rest Up Gradually. 
When free from pressure, . _— 

oe ; When a man dies from hear 
failure, after excessive exertion 

it is because he rests too complete 
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lung and region of the heart 
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that they must rest up gradually 

after heavy exertion. If a ma 

runs a mile rapidly when over 

burdened with flesh, and the 

lies or sits down, he experiences: 

choking sensation, which some 

times leads to the rupture of ; 
blood vessel. If, on the othe 

HAI" ae eee hand, he walks around until hi 

te >- +4 © | cools off a little, the unpleasan 
| Pearce : -——» sensation is not felt at all. Wher 

tigt i Oona coe | , mou Miibie Gel] __, @ man runs rapidly to catch : 

i train he ought to keep on his fee 
for a few minutes after he i 

through with the exertion, and i 

he cannot conveniently keep ii 

motion he should breathe as free 

ly as possible and be careful t 

ale ee keep the whole of his lungs bus: 
BUFFER BLOCK ies PLATE 48 LBS. for at least a minute, When hi 

does this all risk is averted. 

HO} E o> i bp nO }F: C 
STOP BLOCK TIE BOLT WASHER 

{ Ls. EACH 
a 

EMEDIA 
ait 
FI ste Lt 
UNCOUPLING rs. 

Co 

Sj Kaa" 

° = > = 

t| 2 

a ea 

T 2 

2 z r-) wl a = o L i] ° N 

WEAR PLATES 
134 Los, 

Ly 
ax oS 

FOLLOWER PLATE 

WEAR PLATE 

18. 9 oz. 1” 

Ss 
; 1314" } 

DRAW BAR POCKET 49 LBS, 

shearer vit eee tae) 
el 
CI 

1 

COUPLING LEVER 

13 LBS.;5 OZ. 

a 33g 1’ A railroad train in Spain re 

cently made arun of 25 miles i1 

a little over an hour, and th 

papers are full of jubilant arti 

cles about the achievement. 

-—H 
=t 

36H = =y 

s 
BUFFER BLOCK sich Ns ee sl 7 i 

{€ eee eee @: <9" Saeapemony : Tutor—Under what name d 
RU ETEN GREECE Tees ‘H-26 Les. 4 02, BUFFER BLOCK you designate the science of leg 

14 LBs. ‘islation as carried on, say, i 

ORAFT GEAR AND DETAILS, NEW YORK CENTRAL STANDARD BOX CAR, Congress? Student (promptly)— 
Pneumatics, 
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among the cast-iron details. The brake guard-rail and 

brace shown in the engraving of wrought-iron details is a 

special feature. The arrangement is made of }-inch gas 
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This car may be briefly and generally described as one 3 = are a 
feet long over the end sills, and 86 feet 83 inches long over 

the running board. It weighs 30,000 pounds, of which the 

body weighs 19,376 pounds, and the trucks. 10,624 pounds, 

Its capacity, as before mentioned, is twiceits total weight, 

or 60,000 pounds. The car is 8% feet wide inside the lining, 

8 feet 10 inches wide over the side sills, and 9 feet 7% in- ay | Sens hated sus asad i. 

ches wide over the roof; and is 12 feet 4 inches high pot oe : dedi tae 
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Communications. 

A Ventilated Passenger Car. 

iditor National Car and Locomotive Builder : 

Your correspondent ‘“‘G. W. C.” in May issue calls atten- 

ion to the obstacles met with in the path of progress in 

ar ventilation. He also brings up O’Connell’s famous 

vice to ‘‘agitate,”’ as the only way out of the woods 
vhich now presents itself. In connection with this mat- 

er, I wish to call attention to a car which is making reg- 

Jar daily trips between Binghamton and Oswego, on the 

swego and Syracuse division of the D., L. & W. R.R. 

his car is fitted with ventilating windows (the De Kalb 

ystem) so arranged that the rear edge of each sash swings 

utward about an inch and a half, forming an ejector 

‘hich draws out of the car the vitiated air which comes 

rom the lungs of each passenger. 

I rode twice over the line in the ventilated car, and used 

1ermometers and lighted candles freely for testing temper- 

ture and drafts. The temperature did not vary one degree 

etween inside and outside the car, and between the ends 

r top and floor thereof. There was also a noticeable 

psence of dust, and the bad edor usually found in a 

rowded car ona warm day (thermometer at 77 degrees 

ahr.). The candle tests showed a steady outward draft 

; each window, which was so gentle that it was not 

»jectionable to any passenger, and at the same time 

ich window was under the individual control of th 

scupant of the adjacent seat. , 

There was a difference of several degrees in favor of the 

ontilated car, between it and the rear coach which had 

ie ordinary form of window, and many of them were 

yen. There was also a good deal of the foul odor pecuhar 
crowded passevger cars. 

I think the apparatus as applied to the car in question is 

very desirable addition to passenger equipment, and its 

‘tion is in the direst line of scientific (and practical) ven- 

lation. Students of car ventilation should all see this car 

id ride in it 100 or 200 miles before they decide upon the 

st method of ventilating a car. J. F. H. 

Faulty Boiler Settings. 

ditor National Car and Locomotive Builder : 

The literature upon the combustion of bituminous soft 

als is voluminous, and commenced at a comparatively 
tly period after the introduction of the steam engine as a 

echanical factor. Some of the early writers, through 

‘actice and experiment, were able to closely formulate 

e principles involved in economical coal burning, which 

ere found to be comparatively simple and easy of com- 

rehension. It is fnteresting, however, though sometimes 

ot very encouraging, to note how few coal users seem to 

uve a proper understanding or appreciation of these prin- 

ples. The consequence is, insufficient work from boiler 

ants and a needless expenditure of money. It may be 
ell to note some of the ways in which errors are yet al- 

wed in the setting of the ordinary cylindrical boiler, 

hich materially increase the amount of coal needed for 
ying a certain amount of work. 

One fact which was developed in the early history of 

al burning was that the long flaming coals required a 

ynsiderable distance of a ‘‘flameway” in which to com- 

ete the combustion of the gases. In the old flue boiler, 

e flues in connection with the flame bed under the 

viler usually give enough distance for this purpose. When 

e come to the tubular boiler, however, the combustion 

is to be completed before the tubes are reached. Experi- 

ent has shown that these gases will continue in a burning 

yndition only about two feet, ina four-inch tube with 

atural draft. Ordinary Western coals need a flameway 
fully 20 feet fora grate 5 feet long, yet we often see 

yilers only 12 or 14 feet long used. This short length not 
ily prevents the combustion of the gases, but allows them 
escape from the boiler before all the heat possible has 

en. extracted. We have seen the gases escaping into the 

ack at a temperature of some 700 to 800 degrees, which 

1ows a material loss of heat. 

Next, we often see a tendency toward using a larger 

rate surface than is necessary. The argument seems to 

2» used, that if a certain grate surface gives good results, 

larger one will give better. There is a certain area of 
rate surface which will give the best performance with 

wh boiler plant, depending somewhat upon the fuel used, 

nd also the amount of draft. Ifa larger grate is supplied; 

ore fuel has to be burned and the product disposed of 

1rough the tubes, the absolute heat given out to the water 

ot being any greater. When the draft is at all slow, the 

naller grate we can use the better, as the small grate 

penings will allow a higher rate of speed of the currents 

f air through the coals, and a better combustion is ob- 

1ined than in the case of the larger area. 

The boilers are often set too near the grates, thus pre- 

enting space in which to commence properly the com- 

ustion of the gases arising from the coal. One of the 

rst principles noted by the early experimenters was, that 

t least two feet should be allowed, and with long grates 

10re distance, between the boiler and the grate. If the 

oilers are set too low the bridge wall is low also, and not 

nly affords a poorer factor in mixing the coal gases and 

ir, but often allows a material waste by small pieces of 

coal being thrown over into the ash-pit. Dropping the 
grate at the front end will materially improve these condi- 
tions when it is not possible to make other improvements 
for the time being. 
Another common, and in fact almost universal, fault is 

the want of an adequate air supply over the grates for soft 
coal burning. When proper methods are employed to pro- 
mote the mixture of the hydrocarbon gases and atmo- 

spheric air let in over the tire, the amount of air that can 

be advantageously admitted would astonish many ccal 

burners. In heavy firing with natural draft, we have 

used openings over the fire to an extent equal to one- 

twentieth of the grate surface, with very good results, 

b th in fuel economy and smoke prevention, even when 
using inferior coals. On the matter of dirty or badly 

constructed boilers, both features telling against good 

performance, I will not touch here. It is hoped that a 

consideration of the faults already referred to may help 

some persons towards more economical practices. 

C. M. Hiaa@inson. 

Safety Car Heating. 

Editor National Car and Locomotive Builder : 

We have been asked whether the recent litigation in 

which was involved the patent of Elmore D. Cody for a 

system of car heating, in any way affected this company. 

We therefore deem it advisable to state that this litigation 

in no way involves any of the systems of car heating sold 

by us, either by hot water or direct steam. Every system 

used by us is covered by letters patent owned by us. 

The Safety Car Heating and Lighting COMET: 
ROBERT ANDREWS, Vice-President. 

New YorK, May 21. 

A Typical Suburban Station on the Pennsylvania 
Railroad. 

Supplementing our remarks iu the May issue on ‘‘ The 

Influence of Cleanliness and Ornament,” we present here- 

with an engraving showing a railroad station beautified 

by greensward, flower beds and trailing vines This is a 

station on the main line of the Pennsylvania Railroad, 

about eight miles from Philadelphia. It was mentioned 

in our previous remarks, and is an example of tasteful and 

artistic decoration. 

No railroad line in America has devoted as much atten- 
tion to the beautifying of its stations as the Pennsylvania. 

Ffficiency of Air and Foundation Brakes. 

Mr. Waldo H. Marshall, editor of Railway Engineering 

and Mechanics, read a paper on the above named subject 

at the April meeting of the Western Railway Club, It 

was pointed out in the paper that the location of brake 
cylinders of cars is often such as to make the removal of 

the cylinder head or piston, if necessary, a very difficult 

operation ; and that triple valves are made difficult to re- 
move or replace by the same cause—too close proximity to 

members of the underframing. This also makes it difficult 

to turn the airbrake piston a half turn, as is usual when 

oiling the cylinder in order to facilitate lubrication. To 

facilitate the inspection and renewal of screens in drain 

cups Mr. Marshall suggested that a cap should be provided 

for this purpose on the side of the cup opposite the branch 

pipe opening. He had recently examined the brake gear 
of some furniture cars on a prominent road, in which the 

drain cup could not be removed without beginning at the 

triple valve and dissecting the branch pipe until six joints 

in all were broken to get at the screen. 

According to the paper, there isa good deal of careless- 

ness displayed in arranging the levers of foundation 

brakes, this frequently resulting in badly slid wheels. The 

lengths of connections are of importance, for the distortion 

of the gear by improper lengths may cause cramping of 

parts or striking of levers against obstructions. In refer- 

ence to the matter of the loss of brake efficiency, the paper 
expatiated on the causes of this under the subheadings of: 

Insufficient train pipe and reservoir pressure; Excessive 

piston travel; The friction of piston packing; Piston re- 

lease spring resistance; Tension of brakebeam release 

springs; and Friction in foundation brakes. Of these sour- 
ces of loss, that of brakebeam release springs was named 

as the least excusable. 1f brakes are properly hung the 
shoes will fall away from the wheels by gravity; no one 

dreams of using release springs on freight trucks, and 

there is no more call for them in the one class of service 

than in the other. Standing tests of the loss of efficiency 

due to the friction of pins, guides, levers, etc., showed that 

this frequently amounted to over 28 per cent. 

The New York Central follows some nice practices that 

might well be adopted on other roads. One of these is the 

distribution onall its important trains of a small folder to 

each passenger, giving a condensed timetable of all the 

principal passenger trains on the road running in the same 

direction, and a somewhat more complete timetable of the 

ARDMORE STATION, PENNSYLVANIA RAILROAD, 

The suburban traffic of this line out of Philadelphia is very 

large, which may be partly accounted for by the beauty 

and picturesqueness of the country surrounding the ‘* Qua- 

ker City.” Fifty thousand people, principally ‘‘ commut- 

ers,” pass through the Broad Street station at Philadel- 

phia every day, and they take and le: ve the trains at these 

attractive stations which punctuate the line cf the road for 

many miles. 

The station buildings are generally constructed of stone 

or brick, and their architecture is designed to form a har- 

monious foreground to their picturesque environment. At 

several points on each division greenhouses are maintained 
which supply the flowers and shrubs for ornamenting the 

station grounds. 

A nugget was recently hoisted out of the ‘‘ Smuggler” 

mine, near Aspen, Col., that for size surpasses anything 

on record and for richness is remarkable. The workmen 

encountered a huge body of ore, and in digging around it 

ascertained that it was a monster nugget. After consider- 

able work they succeeded in hoisting it to the surface. 

The chunk weighed 3,300 pounds, and contained silver to 

the value of $25,000. Itis the largest silver nugget ever 

mined, and is almost pure. 

particular train on which the folder is distributed. The ~ 

folder contains a good deal of information of interest to 

passerigers. One paragraph treats of the dining-car and 
dining-room service, another of the baggage transfer ser- 

vice at different points, and another invites criticism of 

the service and of the deportmeut of employes. Little 

things like this add to the comfort of passengers and to 
the popularity of a road. 

According to the latest statistics, there are in European 
Russia 82,241 manufactories, which afford employment for 
1,206,289 persons. In the Caucasus and the portion of 
Russia which lies in Asia, there are 2,502 manufactories, 
employing 27,454 hands. In addiion to these there ar» 

supposed to be in Russia about 8,000,000 ‘* home industries,” 

but there are no exhaustive particulars available wit. 
reference to these. The greatest number of manufactories, 
viz., 4,236 factories, with 242,847 hands, are in the Moscow 
district, and in the St. Petersburg district there are 2,256 
factories. In the Warsaw district, which comprises five 
governments, there is an aggregate of 1,368 factories, but 
some are on a larger scale than in most other parts of 
Russia. The Government with the smallest number of 
manufactories is the Olonez Government, in the north of 
Russia, which boasts only 32 manufactories.—Engineering. 
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Government Hospital Train of the French Western 

Railway. — 

The accompanying engravings are taken from photo- 

graphs, and exhibit the style of the vehicles of the ‘‘Sani- 

tary” train of the French Western Railway, which may be 

considered as a veritable rolling hospital doing its work by 

means of its own appliances, and capable of performing 

during the whole course of a campaign a regular service 
between the field hospitals and those of the interior of the 

ce vuntry. 

This train is the outcome of the combined study of the san- 

itary service department of the French War Office and that 

of the rolling stock department of the Western Railway, 

and is made up of the following 22 cars, viz.: Sixteen cars 

for the wounded, one car for the nurses, one for surgery, 

medical stores and linen room, one for the kitchen, one 

for the kitchen tender, one for provisions, and one for 

soiled linen and fuel. 

The cars for the wounded each contain eight cots, ar- 

ranged by twos in each corner, as shown. Special 

attention has been given to the way of balancing or setting 

the cars on springs with a view to rendering their running 

along the lines as smooth as possible, which is an indis- 

pensable requisite in the case of wounded men. The cars 

KITCHEN CAR. 

are fitted with springs of the same degree of elasticity as 

those of first-class passenger cars, and the stretchers, in 

which a bed is placed, rest upon velvet piles placed on the 

floor. Each car is fitted with a central skyligh to insure 

both light and ventilation, together with venetian blinds 

fixed in the end doors and windows. 

In each car there is a stove constructed according to the 

most desirable hygienic principles. The top of it is made 

in such a way as to allow of pans being placed on it for 

warming anything desired. For the sake of cleanliness 

the floor is covered with linoleum, and has a trap in it for 

the removal of dust sweepings or other undesirable matter. 
The medical staff car contains three iron bedsteads, with 

beds and curtains, toilet table, clothes box, writing table 

and water closet. 

The surgical, pharmaceutical and linen cars contain the 

surgical instruments, drugs, etc., the pans and flasks be- 

ing placed in specially constructed drawers. 

' The kitchen caris simply a large kitchen containing a 

range, etc,,as shown, and all the requisite utensils to prepare 

eatables and drinkables, also large water tanks at each of 

the four corners. The kitchen tender contains tables and 
their requisite kitchen articles for the preparation of the 

portions, preservation of the day’s provisions, etc., and 

a charcoal filter. Wine in the wood and in bottles is 
also placed in it. These cars are suspended, lighted and 

ventilated in the same way as the cars for the wounded, 

The provision car is equipped with special cupboards 

END VIEW OF HOSPITAL-TRAIN CARS SHOWING MEANS OF INTERCOMMUNICATION, 

Nae 
widtunid 

CAR FOR THE SICK OR WOUNDED. 

wherein to preserve fruit, groceries, meat and bread, etc. 

In the fuel and soiled linen car, the bags containing the 

fuel are placed in boxes resembling dog kennels; and the 

soiled linen is carried in caskets completely lined inside 

with zinc. 

The provision car is placed in front of all the others, and 

that for the soiled linen is at the tail end of the train. The 

20 intermediate cars each have end doors, with gangways 

and handrails, allowing the medical attendants and nurses 

to pass from one car to the other. The car for provisions 

and that for soiled linen are designedly outside of this 
range of communication. 

The five vehicles, i. e., those of the medical staff, at- 

tendants, medical stores, kitchen and kitchen-tender are 

each fitted at the end with a platform and steps to allow 

of direct access from the outside without having to pass 

through the cars of the wounded. 

The above details, together with the photo-engravings of 

this permanent sanitary train, are taken from official 

doeuments of the French Western Railway. 

Sad, But Appropriate News. 

Weeping Water, Neb., May 18.—Colonel Robert A. Rick- 

er, formerly General Superintendent of the Iron Mountain 

& Southern and Denver & Rio Grande roads, died last 

night in this city, of heart trouble. 

SECGUELLEE 

HOSPITAL TRAIN MEDICAL-STAFF CAR. 

The Railway World reports that a man wishing to 

patronize a Connecticut hotel hitched his ox team, with a 

load of lumber, to a freight car standing upon a side track 

near the railway station. A freight train passing by suf- 

fixed the waiting freight car with habitual dexterity and 

promptitude, and continued on its course. Never was lum- 

ber more lightly handled, never did it scatter more speedi- 

ly, and never were oxen known to pace as fast. A brake. 

man luckily discovered the unpremeditated trailer before 

the oxen were “utterly dismembered, and it is to be pre- 

sumed that the startled teamster will hereafter look for a 

more permanent hitching post. 

The question of the coal reserves in Europe is discussed 

by M. Nasse, a Mine Commissioner for the government, in 

a recent number of Le Journal de la Société de Statistique 

de Paris. He states that Germany possesses actually 

107,000,000,000 of tons of coal, without counting the 

lignite, which corresponds to about 2,900,000,000 tons of 

bituminous coal. There are yet, in the other European 

countries, 244,000,000,000 tons to be extracted, 195,000,- 

000,000 of which are to be found in Great Britain and 

17,600,000,000 in France. M. Nasse thinks that, at the 

actual rate of consumption, coal will be exhausted within 

500 years in Belgium, France and Austro-Hungary, and 

within 800 or 1,000 years in Great Britain and Germany, 
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Briquette Fuel. 

Various attempts to utilize slack coal by pressing it into 

bricks, or briquettes, have been tried on some American 

roads, but generally with rather indifferent success, com- 

mercially considered. This is probably due to the abund- 

ance and consequent cheapness of coal in most sections of 

the United States. Roads onthe Pacific Coast, and other 
sections where coal has to be supplied from a distance, will 

always be more or less interested in this matter, 

because their fuel is dear and much of it reaches them in 

such a powdered condition as to be almost useless for loco- 

motives. An interesting paper was read on this subject 

by Mr. Alfred Giles at the meeting of the English Institu- 

tion of Civil Engineers, May 1. The following synopsis of 

this paper is taken from Engineering : 

The paper contained a description of the various English 
and Continental methods of agglomerating slack coal, 
which had now become an important and increasing in- 
dustry, and opened up an outlet for large quantities of 
small coal hitherto lost on the pit bank or in the workings. 
Various agglomerating agents were detailed and their iocal 
advantages discussed ; the characteristics of good pitch 
derived from coal-tur rendered that agent, however, in 
every way the most suitable. By the use of from eight to 
nine per cent. of pitch, slack coal might be agglomerated 
into a form eminently suitable for storage purposes, water- 
proof, incapable of deterioration on exposure, of cohesion 
greater than the large coal from which it was derived, and, 
finally, having calorific qualities nearly equal to large coal. 
Insupport of the latter contention the author cited the results 
of three experiments with English briquettes, which gave 
8.41 pounds, 8.77 pounds, 8.99 pounds respectively, as the 
weight of water.evaporated from and at 212 degrees Fahr. per 
pound of fuel. The average evaporative power of several 
of the best Welsh steam coals was 9.338 pounds. Careful 
experiments made by Mr. Marie on the Paris, Lyons and 
Mediterranean Railway gave as corresponding figures 
for three descriptions of French briquettes, 8.88 pounds, 
9.15 pounds and 8.68 pounds respectively. 

The mechanical preparation of the coal used in briquette 
manufacture received more attention on the Continent 
than in England, particularly in regard to the washing 
and subsequent drying of theslack. These operations 
were necessary in order to render the poorer coals service- 
able for the manufacture. The coal and pitch were inti- 
mately intermixed by two methods, known respectively as 
the melted and dry pitch process ; the pitch by the former 
being melted (sometimes with additions of common tar) 
prior to its addition to the coal, and by the latter being 
ground up with the coal in a dry state. In both instances 
the mixture of coal and pitch was subjected to the action 
of heat until each particle of coal was covered with a film 
of melted pitch, and so rendered fit for compression into 
blocks. In this state the mixture or paste contained from 
3 to 5 per cent, of water in order to facilitate the sliding of 
the particles of coal one on the other during compression. 
The machines for compressing the paste were roughly 
divided into three classes, irrespective of the nature of the 
power employed. These classes were—first, single-com- 
pression machines; secondly, machines compressing on 
both sides of the briquettes; thirdly, machines acting by 
the tangential pressure of rolls, and those of the sausage 
machine type. 

Briquettes hot from the press had an inconsiderable co- 
hesion, and had to be treated with care in stacking and 
loading, and arrangements made to keep down the cost of 
labor. Costs were given of making briquettes in werks in 
England, in the north of France, and in Belgium, the cost 
ot labor, fuel, supplies and maintenance, not inclusive of 
of the cost of materials not agglomerated, being 2s. 14d., 
1s. 9d., and 2s, 6d. per ton respectively. 

Steel Versus Iron for Rivets. 

A correspondent in the last issue of the Iron Age, in dis- 
cussing this subject, says: The use of steel for rivets for 
boiler and structural purpose, because of its diminished 
cost, is pushing it to a position it should not under any ex- 
isting circumstances be permitted to occupy. It is well 
known by every metallurgist that all steel, by whatever 
process manufactured, becomes,in proportion to the carbon, 
phosphorus, sulphur and manganese it contains, difficult 
to weld, and more especially to itself. In proportion to the 
rapidity with which it is cooled does it become crystallized 
or granular, hence brittle and very unreliable where co- 
-hesiveness is a principal element of success. Bridges are 
in perpetual oscillation from atmospheric influences and 
the more violent vibrations of passing vehicles or cais. 
Boilers are subject to the successive strains of expansion 
and of contraction, both of which exert a most powerful 
and dangerous action upon the rivets. A steel rivet, to 
begin with, is more dense in its molecular structure than 
an iron rivet, and is made much more so by the process of 
riveting. A steel rivet becomes so crystallized underthe 
head and cone that very frequently the heads drop off from 
the mere vibrations necessary to complete the work. 

This, however, is not the least of a number of evils 
inseparably connected with steel rivets. Presuming the 
boiler or structural material to be of steel, and hence of 
similar nature in density to the rivets to be used, we note 
that the holes are so punched as to allow easy admission 
through the two or more folds desired to be riveted to- 
gether, but they are not large enough to allow for the ex- 
pansion of the stem of the rivet by upsetting or riveting, 
and so relieve the neck from severe tension. On the con- 
trary, the object sought is a perfectly tight combination 
of the parts. Hence the assembling must, from the very 
nature of the steel rivet and its manipulation, become 
more dangerous as this is continued, because it becomes 
more liable to crystallize by the operation, and conse- 
quently more defective in proportion to its continuation, 
It is true that such work may hold together till put in 
position, but before long expansion and contraction or the 
continual crystallizing action of vibration assert them- 
selves, and we read the startling announcement of a bridge 
disaster more or less destructive of life and property, or of 
a boiler explosion with all its horrifying accompaniments. 
Investigations are made by learned theorists, and reports 
given to the press by manipulators of good, plain English; 
but a good, practical mechanic would tell us that the plates 
and rivets being of the same dense and unyielding ma- 
terial, expanded or contracted, as the case might be, and 
the weakest spot let loose the entire structure, But had 
first-class iron been used for_rivets there would have ex- 
isted some yielding. 

Traditions of the Camden & Amboy Railroad. 

The following interesting reminiscences of the early his- 

tory of passenger and freight transportation between New 
York and Philadelphia are gleaned from a recent article in 
the Philadelphia Public Ledger: 

It was natural that in the earliest Colonial times facili- 

ties should have been provided for travel between the settle- 
ments on the Hudson and the Delaware. Rough horse 

tracks were opened through the forests, and the first route 

across New Jersey was between Burlington and Amboy. 

This was originally an Indian trail, and when George Fox 

came to Burlington, he and his companion, George White- 

field, crossed the Delaware from Burlington to Bristol in a 

small canoe, swimming their horses after them. The tran- 

sporters across Jersey early learned the advantages of 

‘“monopoly,” and in 1707, Lord Cornbury, the Governor, 

granted the exclusive right of this transportation to certain 

favored persons. In that year a “ waggion” ran every two 

weeks between Burlington and Amboy with a fixed rate of 
fare. 

For nearly 45 years this ‘‘ waggion” moving “ once a fort- 

night” conducted the traveling public between Philadelphia 

and New York. Then our friend, Joseph Borden, appeared 

upon the scene. He had graduated asa Bordentown ferry- 

man, and developing into a through-line transporter, in 1751 
became the originator of a new line as the proprietor of a 

** stage-boat,” moved by tide and wind power, upon the Del- 

aware River, between Philadelphia and Bordentown. Borden 

loaded his boat with freight at the ‘‘Crooked Billet Wharf,” 

in Philadelphia, every Tuesday, sailed on Wednesday to 

Bordentown Landing, and then on Thursday a ‘“stage- 

wagon with a good awning” took the passengers across New 

Jersey to Perth Amboy, whence another ‘‘ stage-boat” on 
Friday proceeded to New York, through the Kill Von Kull. 

This method of transit, when put in operation, was zealously 

described as ‘‘ thirty or forty hours the fastest way yet 

made use of.” It is curious to note that at this time the sub- 

sequent railway gage was set, for a law was passed that re- 

quired all wagon wheels used on the highways to be 4 feet 

814 inches apart, ‘‘ turnpike width.” The usual rate of fare 

was threepence (6 cents) per mile. Travel grew by this 

route (interrupted during the Revolution), until in 1790 it 

was estimated about 2000 persons passed each way in the 

year between the two cities. In 1804 the first bridge was 

built across the Delaware River, at Trenton, and then a line 

of stages was established, going three times a week across this 

bridge, and leaving Philadelphia at 4 o’clock in the morning, 

arriving in New York at 8in the evening. This stage route 

passed through Bristol, Trenton, Princeton, Kingston (half 

way), New Brunswick and Elizabethport, where boat 
was taken for New York. Withington’s, in Kingston, was 

the famous halting place for dinner on this route, and it is 

related that the stage business grew to such proportions that 

‘* forty-nine stages loaded with passenyers have been known 

to halt here at the same time, when more than 400 harnessed 

horses were seen standing in front of Withington’s Inn at 

once.” 

Most of these early transportation methods were ultimate- 

ly merged into the ‘Union Line,” which for many years 

controlled the carriage of freight and passengers between 

the two cities. Their through route was 101 milesiong. It 

consisted of a steamboat ride of 36 miles on the Delaware, 

from Philadelphia to South Trenton; 25 miles of staging, be- 

tween Trenton and New Brunswick, over the turnpike char- 

tered when the Delaware bridge was opened, in 1804; and an- 

other steamboat ride of 40 miles, from New Brunswick to 

New York. Steamboating was popular with travelers then, 

and was availed of whenever possible. This route carried 

the trade for along period, and in 1825 was estimated as 

transporting about 2,800 passengers each way. John Stevens, 

the father of New Jersey transportation, was the active 

spirit in this line, having made steamboat navigation a suc- 

cess on the Delaware River as early as 1812. He was born in 

New York of English lineage, in 1749, and resided at Hoboken, 

being the father of Robert and Edwin Stevens. From 1792 

he had been experimenting in steamboat propulsion, his 

‘* Phoenix” having steamed around from Sandy Hook to 
Cape May in 1808, He established the first steam ferry in 
the world, between New York and Hoboken, with his 
‘* Juliana,” in 1811. 

John Stevens first schemed out the idea of a railroad 

across New Jersey, and has been described as “the thinker 

ahead of his age,” for he obtained the first railway charter 

granted in America, in 1817, for a railroad over the route of 
the ‘ Union Line” stages between Trenton and New Bruns- 

wick. No result followed, for his plan was then regarded as 

visionary. It remained for his son, Robert, to carry out his 

ideas, though he lived until 1838 to see them fully realized. 
The first organized movement for building the railroad was 

at a public meeting in Mount Holly, the county seat of Bur- 

lington, in January, 1828, which passed resolutions advocat- 

ing the construction of a road between Camden and South 

Amboy. The next three years sawthe matter actively agi- 

tated at numerous meetings and by petitions to the Legis- 

lature. At that time the Erie Canal was so successful that 

a canal across New Jersey had strong advocates, and the 

Legislature was also petitioned for a canal between the 
Delaware and Raritan rivers. The canal projectors said they 
would build a railroad on the canal bank, and this made 

sharp rivalry. Then began the peculiar tactics !n the New 
Jersey Legislature, for which that body has long been noted. 

Active lobbies appeared at Trenton in 1829-30, one advo- 
cating the railroad and the other the canal, and so hot was 

the controversy that the parties actually carried arms 

through the streets. Robert L. Stevens was the railroad 
chieftain, and Commodore Robert F. Stockton championed 

the canal. It is curious to note that the bitter controversy 

was terminated in a most surprising manner, Between the 

acts of a play at the old Park Theatre in New York, Stevens 

and Stockton accidentally met in the vestibule in January, 
1830, and after a few minutes’ conversation compromised 

their dispute by joining forces, Both railroad and canal were 

chartered on the same day,Feb. 4, 1830, under the titles of the 

“Camden & Amboy Railroad and Transportation Company” 

and the “ Delaware & Raritan Canal Company,” each with 

$1,000,000 capital, with privilege of increase to $1,500,000. 

Each was to have a monopoly, for which transit dues were 

to be paid the State of 10 cents per passenger and 15 cents 

per ton of freight carried, and the State was authorized to 

purchase the works at a valuation at the end of 30 years. 
When the Camden & Amboy Railroad was organized 

Robert L. Stevens was made President and Chief Engineer, 
Edwin A. Stevens, Treasurer, and they, with Abraham 

Brown, of Mount Holly; William McKnight, of Bordentown; 

William I. Watson, of Philadelphia, and Benjamin Fish, of 

Trenton, were the first Board of Directors. The surveys for 
the line were made by Major John Wilson, the direct charge 
of the surveying parties being given to William Cook and 

John Edgar Thomson (afterward President of the Pennsyl- 

vania Railroad). Cook laid out the route from Amboy to 
Crosswick’s Creek, near Bordentown, and Thomson thence 

to Camden. It is very curious now to read that these sur- 

veys were made so that “as large a proportion of the distance 

as possible between New York and Philadelphia would be a 
water route, it being the belief in those days that traveling 

by steamboat would always be more popular and more 

economical than traveling overland, and that railroads 

would only be subsidiary to the water routes.” Robert L. 
Stevens drew his first year’s salary as President of the new 
railroad in November, 1831, $6,000, thus early setting the 

fashion for high salaries among railroad officials. He de- 
signed the American rail and spike, going to England to get 

them manufactured, and on the voyage over he whittled out 

of wood his models. The first rails, 18 feet long and weighing 

36 pounds to the yard, came out in the ship Charlemagne to 

Philadelphia in May, 1831. Afterward the lengths were made 

16 feet and the weight 40 to 42 pounds. They were laid upon 

stone blocks, two feet square, quarried and dressed by the 

convicts at Sing Sing, New York, but this was afterward 

changed to wooden ties. Stevens on this visit to England 

also ordered the ‘‘John Bull,” built by George Stephenson, at 

Newcastle-on-Tyne, and arriving at Bordentown in August. 

No tender came with the locomotive, so one was improvised 

by putting a large whisky cask on a four-wheeled flat car, 

so as to supply water for the boiler. 

All being in readiness, on Nov. 12, 1831, in presence of the 

New Jersey Legislature and State officials, the ‘John Buli” 

hauled the two old passenger cars (then new and handsome) 

over about 3,500 feet of track at Bordentown, back and forth 

many times, to demonstrate that this first movement of 

trains over the Camden & Amboy Railroad was a success. 

All rode in the cars and were satisfied, among them being 

Madame Murat, then residing at Bordentown. It is naively 

related that “ In the evening a grand entertainment was 

given to the Legislature by the railroad company at Arnell’s 

Hotel, Bordentown, and it has been whispered that the fes- 

tivities kept up until a late hour in the night. Whether 

that be true or not, it is generally conceded that from that 

time to this the Legislature of New Jersey has always been 

more or less interested in the affairs of the Camden & 

Amboy Railroad and its successors.” In 1832 the road was 
completed between Bordentown and South Amboy, and on 

Dec. 17 the first passengers went through; Mr. Benjamin 

Fish says, “ fifty or sixty people went; it was a rainy day.’’ 
The cars were drawn by horses, for they could not trust the 

locomotive out in the rain. The first freight car was moved 

in January, 1833, drawn by one horse, driven by Mr. Fish. 

Regular traffic began in 1838, the passengers coming from 

Philadelphia by steamboat and landing at the White Hill 

wharf. Galloping horses took the cars over to South Amboy 

in about three hours, there being three relays. Then, as the 

railroad developed, the “Union Line’s” gayly painted stage 

coach, with prancing steeds and dashing drivers, soon be- 

came a past vision. The ‘John Bull,” late in the year, took 

one train each way, and during the first year of service the 

through passengers numbered about 32,000, which had 

grown in 1840 to 153,112, or about 17 carloads per day. The 

railroad then owned 15 passenger cars, and two trains each 

way of four of our present cars could easily have done the 

whole service. When the war began in i861 the passengers 

numbered 500,000 annually. The road was a single track of 

61 miles between Camden and Amboy, but gradually the 

track along the canal bank was availed of between Trenton 
and New Brunswick, which, with the Philadelphia & 

Trenton Railroad, and extensions through Newark to Jer- 

sey City, made an all-rail route between the cities. In 1871 

all the properties were absorbed by lease to the Pennsyl- 
vania Railroad, paying 10 per cent. annual dividends. The 

great corporation, so long managed by Robert L. and Edwin 

A. Stevens and Commodore Stockton and his sons, then 

passed under control of the greatest railway in the world, 
giving it the through outlet to New York, which has con- 

tributed so much to its prosperity and expansion. Such is 

the interesting story of Camden and Amboy. 

Cost of Cars, 1836—1894. 

We learn from an old exchange that the cost of passen- 

ger cars on the Baltimore & Ohio Railroad in 1836 was 

$658.55, and of freight cars, $159.92. It is probable that 

this was during the time the Baltimore & Ohio Railroad 

was running its trains with horses from Baltimore to Elli- 
cot city, and that these cars were very small, about the size 

of a modern street car. Mr. E. W. Grieves, Superintend- 

ent Car Department Baltimore & Ohio Railroad, informs 
us that ‘‘Box cars cost now from $590 to $600 with air- 

brakesand automatic couplers, and gondolas cost us about 
$450. The first class passenger cars we are using, having 

every convenience, cost about $5,400.” 

The Manchester Ship Canal was formally opened by 

Queen Victoria, May 21, and the event was provocative of 

the most unrestrained enthusiasm. It is estimated that 

2,000,000 people took part in the celebration. 
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Triple-Boiler Locomotive for the Belgian State Rail- 
way. 

The curious-looking locomotive which we illustrate on 

this page was built in 1888 by the Société St. Leonard, of 

Liége, Belgium, to compete with another engine designed 

by the Cockerill Company, of Seraing, and exhibited by 

them at the Paris Exhibition of 1889. This latter was less 
powerful than the triple-boiler engine, but was finally 

adopted by the Chemin de Fer de l’Etat as their standard 
express engine, of which over sixty have since been built 

by the various well known Belgian firms. The engraving 

of the triple-boiler engine is reproduced from our English 

contemporary Hngineering. 
In calling for competitive designs of new engines, the 

authorities required that the competing locomotives should 
be able to haul a gross load of 150 tons up a grade of 1 in 

200 at 56 miles per hour, without diminution of steam 

pressure or of the level of the water in the boiler, for a 
distance of three miles at least. Both engines referred to 

above proved very satisfactory, and attained speeds of 59 

miles per hour under the conditions named. Indeed, the 

triple-boiler engine ran up the grade stated at 61 miles per 
hour, and took trains of 150 tons gross (including engines) 

up hills of 1 in 62 at 40 miles per hour, and, ou other oc- 

casions, loads of 182 tons up the same grade at 31 miles per 
hour. From these results, obtained under similar condi- 

tions, the powers developed by the two engines were found 
to be 1,235 horse-power for the triple boiler locomotive, and 

1,189 horse-power by the ‘‘Type 12.” At 59.4 miles per 

hour, with 150 tons, on a grade of 1 in 200, the power of 

the triple-boiler engine exerted 1,339 horse-power. 

The two engines in question differed maimly in their 

boilers, as they had the same cylinder capacities. As will 
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Transmission of Flame Heat in Steam Boilers, 

Prof. Vivian B. Lewes read a paper before the Institu- 

tion of Naval Architects, recently, entitled ‘Leaves 

from a Labcratory Notebook,” from which the following 

is taken: 

The calculated evaporative value of the fuel used in the 
furnaces of steam boilers, and also the value obtained by 
calorimetric tests, is invariably far higher than the evapo- 
rative power as found in actual working, the difference in 
many cases amounting to over 40 per cent.; this result be- 
ing due to a large number of different causes. Among 
these are loss of heat by radiation from the exposed sur- 
faces of the boiler, improper regulation of the air supply, 
and incrustation in the boiler reducing the conducting 
power of the plates; but I think there is yet another cause 
which has been overlooked. h 

As early as 1876 Heumann, in his researches upon the 
causs of luminosity in flame, found that no flame was in 
contact with a cool surface exposed to its action, and that 
a har of cold metal plunged into a flame extinguished the 
flame gases in its immediate vicinity, leaving an area in 
which no combustion takes place, but which grew less and 
less as the metal became heated, until the rod had acquired 

BELGIAN TRIPLE-BOILER LOCOMOTIVE. 

be seen from our engraving, the engine illustrated hasa 

boiler with three barrels, which have the same tube sheet 

and the same extension smokebox in common. The smoke- 

stack is square, spreading out at its base to embrace the 

side divisions of the smokebox. The smoke and steam are 

said to be thrown with this square stack less clearaway 
from the engine than with the round forms. The grate 

area is double that of any French express engines and 
superior to that of ‘“‘Type 12,” and the heating surface is 50 

per cent. more than in the ‘‘Type 12” and 107 square feet 

above that obtained in Flaman’s double-boiler locomotive. 

The coal consumption is given as 3,167 pounds per hour, 

which, taking the speed as 44 miles per hour, corresponds 

to 72 pounds per mile; 1 pound of coal is said to evaporate 

5.6 pounds of water upon the average, or 6.6 pounds as a 

maximum, results no better than obtained with American 

locomotives, but the coal burned by these Belgian locomo- 

tives is of the poorest ‘‘slack,” unmixed with briquettes, as 

commonly practiced in France. As regards economy, the 

results given by the engine are said to be excellent. There 

are, it is true, certain details of construction that could be 

improved, even in the existing engine, as, for example, the 

square chimney, and the absence of running-boards permit- 
ting the engine to be got at when under way. There is 

also, sometimes, an unequal expansion of the tube-sheet due 

to asuperior draft in the central series of tubes. A trouble 

also with engines of abnormally large grate area is the 

difficulty of obtaining a sufficient draft in the smokebox. 
The locomotive in question is cne of the most unconven- 
tional developments of locomotive practice since the time 
of Stephenson. It was designed with a view of obtaining 

great steaming power without mounting the boiler danger- 

ously high. Continental and American trains make greater 

demands on the steam producing capacity of the boilers 
than is the case in England; hence these multiple boilers of 
Flaman, the St. Leonard’s Company and others have been 
produced. 
The principal dimensions of the engine are as follows : 
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nearly the same temperature as the flame itself, when-con- 
tact between the two was completed. Before I knew that 
this work had been done I had noticed the same phenom- 
enon, and had made experiments which led me to the same 
conclusion. 

In all analyses of flue gases a certain proportion of un- 
burnt combustible constituents will be found to still exist, 
and there is no doubt that the chief cause of this is to be 
found in the fact that the flame which plays along the up- 
per part of a boiler furnace, and which heats the furnace 
crowns, combustion chambers, and tubes of the boiler, is 
cooled by contact with the boiler plates to such an extent 
that it is extinguished, leaving a thin layer of unburnt gas 
mixed with the products of combustion between the source 
of heat and the plate ; and inasmuch as the plates on their 
exterior surface will only rise in temperature a degree or 
two above the temperature of the water within the boiler, 
you will never have, under normal conditions, boiler plates 
heated to a temperature higher than 200 degrees C., while 
flame has a temperature of over 1,000 degrees C.; the result 
being that a layer of non-conducting gas is always present, 
and checks the transmission from the burning fuel to the 
water within the boiler, while the unburnt gas creeping 
along the plates will, to a great extent, escape combustion, 
and by this dual action leads toa very considerable diminu- 
tion in the evaporative value to be obtained from the fuel. 

Unconsidered Uses of Wood. 

There are countless ways in which wood is being con- 

sumed, besides the larger uses for fuel, building purposes, and 

the like; and in the aggregate these unconsidered uses 

amount to a serious drain upon the forests, while little or 

nothing is done to insure a supply for future demands. The 

enumeration of the special uses of wood in the arts forms a 

very interesting chapter. One ofthe principal uses of the 

wood of the holly, dyed black, is to be substituted for ebony 

in the handles of metal teapots, etc., and the strong straight 

shoals, deprived of their bark, are made into whip handles 
and walking sticks, The limetree forms the best planks for 

shoemakers and glovers upon which to cut their leather, and 

is extensively used in the manufacture of toys and Tunbridge 
ware, and by the turner for pillboxes, etc.; and the inner 

bark is made into ropes and matting. The sycamore furnishes 

wood for cheese and cider presses, mangles, etc., and wben 

the wooden dishes and spoons were in common use they 

were mostly made of this wood. It is now used also in 

printing and bleaching works for beetling beams and in cast 

iron foundries for making patterns. The yew is used by the 

turner and made into vases, snuffboxes and musical instru- 

ments, and it isa common saying among the inhabitants of 

New Forest that a post of yew will outlast a post of iron. 
Where it is found in sufficient quantities to be employed for 

works underground, such as water-pipes, pumps, etc., the 

yew will last longer than any other wood. Gate-posts and 

stakes of yew are admirable to wear, and in France the wood 

makes the strongest of all wooden axletrees. Of the beech 

are made planes, screws, wooden shovels, and common fow!l- 

ing-pieces and muskets are also stocked with it, and beech 

staves for herring-barrels are not unknown. The sweet 

or Spanish chestnut furnishes gate and other posts, railing, 

and barrel staves, hop poles and other such matters, such as 

strong and good charcoal, though scarcely equal to that of 

oak for domestic purposes, but considered superior to that of 

any other for forges. 

Hornbeam is the best wood that can be used for cogs of 

wheels, excelling either the crab or the yew; but its applica- 

tion in this manner is about at anend. Asafuel it stands 

in the highest rank, emitting much heat, burning long, and 

with a bright, clear flame. In charcoal it is highly prized 

not only for culinary purposes and the forge, but also for the 

manufacture of gunpowder, into which, on the Continent, it 

enters in large proportion. 

In Russia many of the roads are formed of the trunks of 

the Scotch pine, trees from six inches to one foot in dia- 

meter at the larger end being selected for the purpose. 

These are laid down side by side across the intended road, 

the thick of one alternately with the narrow end of the 

other, and the branches being left at the end to form a sort 

of hedge on each side of the road. When thus laid the hol- 

lows are filled up with earth, and the road is finished, being 

analogous to the corduroy roads of North America, In Ger- 

many casks are made of larch, which is almost indestructi- 
ble, and they allow of no evaporation of the spirituous par- 

ticles of the wine contained in them. In Switzerland larch 

poles are much used for vine crops, they are never taken up, 

and see crop after crop of vines spring up, bear their fruit, 

and perish at their feet without showing symptoms of decay. 

The uninjured state in which larch remains when buried in 

the earth or immersed in water renders it an excellent mate- 

rial for water-pipes, to which purpose it is largely applied in 

many parts of France. The butternut is esteemed for the 

posts and rails of rural fences in America, for troughs for 

the use of cattle, for corn shovels and wooden dishes. 

Shell-bark hickory provides baskets, whip handles and the 

backbows ot Windsor chairs. The pignut hickory is preferred 

to any other for axletrees and ax handles. The sugar maple 

is used by wheelwrights for axletrees and spokes, and for 

lining the runners of common sleds. Dogwood is used for 

the handles of light tools such as mallets, small vises, ete. 

In the country it furnishes harrow teeth to the American 

farmer, and supplies the harness of horses’ collars, etc.; also 

lining for the runners of sledges. The mountain laurel is 

selected for the handles of light tools, for small screws, 

boxes, etc. It most resembles boxwood, and is most proper 

to supply its place. Bowls and trays are made of red birch, 

and when saplings of hickory or white oak are not to be 

found, hoops, particularly those of rice casks, are made of 

the young stocks and of branches not exceeding one inch in 

diameter. Its twigs are exclusively chosen for the brooms 

with which the streets and courtyards are swept. The twigs 

of the other species of both, being less supple and more 

brittle, are not proper for this use. Shoe lasts are made from 

birch, but they are less esteemed than those of beech. 

Immense quantities of wooden shoes are made in France 

from the wood of the European alder, which areseasoned by 
fire before they are sold. The wood of the locust is sub- 

stituted for box by the turners in many species of light 

work, such as salt cellars, sugar-bowls, candlesticks, spoons, 

and forks for salads, boxes, and many other trifling objects, 

which are carefully wrought into pleasant shapes and sold 

at low prices. The olive is used to form light ornamental 

articles, such as dressing cases, tobacco-boxes, etc. The 

wood of the roots, which is more agreeably marbled, is pre- 

ferred, and for inlaying it is invaluable. Of persimmon 

turners make large screws and tinmen mallets. Also shoe- 

makers’ lasts are made of it equal to beech, and for the 

shafts of chaises it has been found preferable to ash, and to 

every species of wood except lancewood. The common 

European elm is used for the carriages of cannon and for 

the gunwale, the blocks, etc.,of ships. It is everywhere pre- 

ferred by wheelwrights for the naves and fellies of wheels, 
and for other objects. White cedar serves many subsidiary 

purposes. From it are fabricated pails, wash-tubs, and 

churns of different forms. The ware is cheap, light, and 
neatly made, and instead of becoming dull, like that of other 
wood, it grows whiter and smoother by use. The hoops are 

made of young cedars stripped of the bark and split intotwo 

parts. The wood also supplies good charcoal. The red 

cedar furnishes staves, cigar boxes, stopcocks, stakes, and 

is also used for coffins. 

A few special applications of wood in this country are 

mentioned, separated into trades—namely, sieves, usually of 

black or water ash for the bottom and oak or hickory for 

the circle ; whipstocks, white oak; baskets, willow, white 

oak and shellbark hickory ; picture frames, white pine and 

sweet gum; saddle-trees, red maple and sugar maple; 

screws of bookbinders’ presses, hickory or dogwood ; hatters 

blocks, sour gum; corn shovels, butternut ; shoe lasts, beech 

and black or yellow’ birch.—Jllustrated Carpenter and 
Builder. 

All of the mhabitants of five villages in Venezuela per- 
ished during the earthquake of April 29. 

— 

A large iron railroad tunnel has just been completed on 

the North British Railroad near Glasgow. It is known as 

the Mound North Tunnel, and is a tube of cast iron 17 feet 

6 inches in diameter, composed of segments 4 feet long and 

18 inches in breadth, bolted together through flanges 7 
inches deep and 1{ inches thick, 
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New York Railroad Club. 

Roller Bearings. 

Mr. Charles D. Meneely read a paper on ‘‘The Substitution 

of Rolling Movement for Sliding Friction in Journal Boxes” 

before the last meeting for the season of the New York 

Railroad Club, which was held ou the evening of May 17. 

In his introduction to the subject Mr. Meneely said: 
Some threescore years ago it became evident that how- 

ever useful and even indispenable might be the operation of 
frictionin many ways, it was certainly out of place upon the 
journals of steam railway cars. The sliding, grinding fric- 
tion which had been a source of trouble from time imme- 
morial upon the axles of vehicles drawn by animal strength 
was still more difficult to control in this new field of rapid 
transit, where greater weight and higher speed gave rise to 
conditions before unknown. Inventors were naturally 
attracted to the solution of the problem, and ever since 
have sought, with endless ingenuity, to effect successfully 
a rolling relation between the moving journal and the fixed 
portion of the car or truck, which would be analogous to the 
movement of the wheel upon the rail. 

The paper described and illustrated a variety of different 

forms of roller bearings which had failed through faulty de- 

sign, due to the lack of knowledge by their inventors of the 

essential requisites of such bearings. These requisities were 

outlined as follows: 

First. That rubbing friction must be entirely avoided, and 
that the bearing must operate wholly by rolling movement. 
Second. That a perfect alignment must be maintained 

with the journal, for if the exteriors of two cylindrical bodies 
contact in a line they must be exactly parallel, from which 
position the least deviation reduces their contact to a point. 

Third. That to preserve unimpaired the fitand adjustment 
of the device, the lines of rolling separation must be co-ex- 
tensive with the bearing length of the rollers of the journal. 
Fourth- That the bearing lines taking the weight must be 

closely grouped to prevent journal wedging, and to form a 
continuous bearing which will operate without shogk. 

Fifth. That the device must carry no dead weight, in order 
that sliding friction may be obviated by an instant response 
to journal movement at all times. 

Sixth. That the device shall be simple, and the form and 
material of its parts such that safe operation, with rea- 
sonable care, is assured. 

In the Meneely tubular bearing which has now been in 

operation under steam cars for three years and a half, these 

conditions appear to be fulfilled. It is said that these bear- 

ings were placed under a Delaware & Hudson coach weighing 

50,000 pounds, Dec. 9, 1890, and have ever since been in regular 

service, with a record to date of 136,000 miles. Continuing, 

the paper said : 

At the end of two years the bearings were temporarily 
removed, carefully measured and returned to service. It was 
found that the bearings calipered to exact original size, no 
wear having occurred save the polish of the exteriors of the 
rollers. On their interiors and on the separators the tool- 
marks were distinctly visible. The journals were smoothly 
polished by rolling: one only, the metal of which was 
porous, had been compressed to the extent of , of an inch. 
The same company has also a train of four passenger coaches, 
weight 204,000 pounds, which has been in daily service for 
nearly two years on a run where brake applications are 
made in 117 regular daily stops, and neither bearings nor 
journals exhibit any rate of wear whatever. The electric 
railways of Albany and Troy have used tubular bearings for 
more than two years, and have together about 90 cars (nearly 
their whole equipment) now operating upon them. Both 
systems have adopted the appliance as their standard. The 
results gained on these cars have been eminently satisfac- 
tory. The four-car train, referred to above, has repeatedly 
been moved by a man of ordinary strength in both directions 
on a level track ; and the ease with which both steam and 
street cars are handled is a constant surprise to those ac- 
custo med to the heavy pull of brasses. 

It was stated that among the results of the use of these 

bearings was a saving in initial moving force of over ninety 

(90) per cent., and a large reduction in journal resistance at 

all speeds. Also a saving of 25 per cent.in fuel and 80 per 

cent. in lubricants, absolute avoidance of hot boxes and no 

increase of journal resistance in cold weather. In the dis- 

cussion of the paper, Mr. M. N. Forney said that the resist- 

ance due to journal friction constituted but a small per 

cent. of the total draft of a train upon the engine; that the 

roller bearing would not diminish the power required to lift 

a train over grades, and thatit did not reduce the friction 
of the locomotive or effect the atnmaospheric resistance, and 

that it was very doubtful if it decreased the resistance of 

curvature. When these were all taken into consideration 

it left comparatively little tor the roller bearing to save. He 

would be surprised if, in usual practice, it amounted to 25 

per cent. of the total fuel burned. The saving claimed as 

being effected in lubricants he did not doubt. Mr. F. D. 
Adams, Master Car Builder of the Boston & Albany Kail 

road, gave briefly the results of his experience with roller 

bearings upon his road, and expressed the belief that they 

were entirely successful. 

Auto-Pneumatic Switches and Signals. 

Mr. H. B. La Rue, who is very well and favorably known 

in railroad circles, has become General Manager of the Auto- 

Pneumatic Railway Signal Company, of Rochester, N. Y. 

This company is introducing a pneumatic block system, 

pneumatic switch and signal interlocking appliances and a 

pneumatic brake-setting device. Speaking of a switch and 

signal plant installed by this company at Buffalo last 

October, Mr. La Rue says: 

ic Nas passed through a severe winter, and has accom- 
plished about 80,000 consecutive movements withouta single 
failure or requiring one dollar in repairs. It is very simple 
in its construction but absolute and accurate in its action. 
Eight signals and six derailing points are moved by one 
short lever in the hands of a young cripple. Referring toa 
recent discussion in the railway press as to the capability 
of a girl operating an interlocking plant, here is one that 
she could. Gales and electric storms, snow and ice, have no 
effect whatever upon it; it works equally well in all kinds 
of weather, the pipes laying under ground and the moving 
parts being boxed in. 

— 

The Gould Coupler Company has moved its offices to the 
Manhattan Life Building, 66 Broadway, New York City. 

The Central Railroad and Banking Company of Georgia 
is reported to have ordered 800 freight cars of Pullman’s Palace 

Car Company. The Pullman company has also received the 
order for 1,000 freight cars for the Baltimore & Ohio South- 

western. 

Steel Plates for Car Steps, Running Boards, Etc., Etc. 

Cast iron plates are extensively used for running boards 

on locomotives and on car steps, and on the stairs and floors 

of buildings wherever a roughened surface is desired. Steel 

plates are now being introduced for these purposes, and are 

proving much superior in several ways. They are lighter, 
cheaper and more durable. They are much easier to fit and 

place in positioa, and can easily be straightened if bent, 
whereas cast iron plates will not bend, and are useless if 

broken, 

The Linden Steel Company, Limited, of Pittsburgh, Pa., is 

making a specialty of the manufacture of roughened steel 

plates for the purposes indicated. The company has three 

patterns, each of which isa neat design. One is the ribbed 
pattern, the projections running the length of the plate. The 

checkered pattern has the projections in squares. The 

diamond pattern has, as the name applies, the surface broken 

by diamond-shaped projections. The extreme sizes of the 

plates of different patterns are as follows: The ribbed pat- 

tern up to 40 inches by 96 inches; the checkered pattern up 

to 42 inches square ; the diamond pattern up to 30 inches by 

96 inches. The thickness is 3-16 inch and heavier. - 

The weight of the plates is as follows: Plates 3-16 inch 

thick, 10 pounds per square foot; plates 14 inch thick, 124 

pounds per square foot ; plates 5-16 inch thick, 14144 pounds 

per square foot; plates 8 inch thick, 17 pounds per square 

foot ; plates 14 inch thick, 221¢ pounds per square foot. 

Goldsdorf Compound Locomotive. 

““Compound Locomotives Without Starting Mechanism ” 

is the title of a book recently given out by the Nathan 

Manufacturing Company, of 92 and 94 Liberty street, New 

York. It describes the operation of a compound locomotive 
on the Austrian state railways, designed by K. “Goldsdorf, 

in which steam is admitted automatically into the low pres- 

sure cylinder at starting, thus rendering a starting mechan- 

ism unnecessary. It is said that in Europe the Golsdorf lo- 

comotive is looked upon as having safely passed the exper- 

imental stage and is rapidly growing into use. Although 

it is but a short while since its introduction, there are at 

this time 21 of these engines in service on the Austrian 

state railways, while 41 are now building for Russian rail- 

roads, and 16 for other European countries. These are 

all engines intended for passenger traffic, while 30 freight 

engines are also being constructed on the Golsdorf system 
for the Austrian state railways. 

But it is not only in the construction of new power that 

the Golsdorf system has found a place. Any existing loco- 

motive, of either the simple cylinder or the compound type, 

may be rebuilt in accordance with the Golsdorf invention, 

involving but slight structural changes of the cylinders and 

a very moderate amount of expense. 

Those who desire full information respecting this type of 

engine should address the Nathan Manufacturing Company, 

as we understand it has undertaken the introduction of 

these locomotives in this country. 

Queen & Company’s New York Establishment. 

The many friends of Mr. G.S. Woolman, for many years 

engaged in the scientific instrument business at 116 Fulton 

St., New York, will be interested to jearn of an import- 
ant change in his affairs. The firm of Queen & Company, of 

Philadelphia, with whom he was connected earlier in life, 

having found it necessary owing to the great volume of 

their business in the vicinity of New York to establish a 

branch there, have purchased Mr. Woolman’s entire busi- 

ness and have secured his services as their New York man. 

ger. 

The extent of Queen & Company’s business may be gaged 

if we consider that they have eight different departments— 

Department 1, Ophthalmological and Optical Instruments. 
2, Engineering, Mathematical and _ Jrafting 

Instruments. 
ss 3, Microscopes and Bacteriological Apparatus. 
es 5, Projection Apparatus. 
Ks 6, Thermometers, Barometers and Meteorologi- 

cal Instruments, 
ee 7, Photographic Apparatus and Materials, 

8, Chemieal Apparatus and Chemicals. 

The business of these various departments will be ade- 

quately represented at New York by Mr. Woolman. From 

the Philadelphia staff of the electrical department, Mr. O. 

T. Lewis, formerly in charge of resistance standardization 

in Queen & Company’s laboratory at Ardmore, has been de- 

tached and stationed at the New York office. The estab- 
lishment of this New York branch will be a great convenience 

to the many customers of Queen & Company in New York 

and will undoubtedly result in largely increasing their al- 

ready extensive business in that vicinity. 

Tnose who have been engaged in the recent disputes and 

litigation relating to the Leach and Collin patents on loco- 

motive track sanding apparatus announce that this matter 

is now settled, and that the business is under the sole charge 

of Mr. Henry L. Leach, whose office is at No. 70 Kilby street, 

Boston, Mass, 

Weare glad to herald the news that business is good with 

the Bushnell Manufacturing Company, of Easton, Pa. We 

are so tired of hearing of poor business, etc., that it is posi-— 

tively refreshing to hear of somebody that is busy and hard 

at work. This company has recently received orders to equip 

with its rattan spring seats and backs 100 cars that are be- 

ing built by the Pullman company for the Chicago Metro- 

politan West Side Elevated ; also to furnish with its No. 91 

plush seats 10 new coaches being built for the Delaware 
Lackawanna & Western. The serviceable and well-known 

seats of the company are also specified for some new coaches 

which the Chicago, Union City & Cincinnati Railway is 
asking bids for, also for the Cooperstown & Charlotte Val- 

ley Railroad. This will give about two months’ work, and 

the company is in hopes that the fall business will be up to 

standard. 

Substantial Drills. 

One of the patrons of the Cleveland Twist Drill Company 

writes as follows concerning the work of some drills he pur- 

chased of it: , 
“The drills which you have furnished us are the best I 

know of. I have drilled two holes in a 66-pound steel rail 

with twomenin exactly four minutes. They very often 

have drilled 100 holes without being sharpened, and I have 

one instance of 120 holes by accurate count without sharpen- 

ing the drill.” The manufacturers say, in connection with 

the remarks as to the two men drilling the rail, that these 

drills were used in one of the well-known makes of track 
drills which are run by hand power. 

The Fox Solid Pressed Steel Company has removed its 

New York office to Room 908, Havemeyer Building, corner 
Church and Cortlandt streets. 

Mr. John B. Hicks, who has long been known in the var- 

nish trade, has identified himself with The American Wear- 

ing Varnish Company of 111 Broadway, New York City. 

Mr. Edward F. Luce has been appointed General Agent of 

the Detroit Lubricator Company with headquarters at Chi- 

cago, and the Chicago office of this company has been re- 

moved from the Western Union Building to No. 941 The 

Rookery. 

Mr. J. T. Connelly, of Milton, Pa., has sent usa set of his 
radial drill devices forinspection. These devices are specially 

adapted for drilling holes at long distances, accurately and 
in perfect alignment ; also for drilling out or removing old 

and broken staybolts from fireboxes, and rethreading the 

old holes without removing the drivers, frames or other 

parts. These drilling devices are well known and largely 

used in the principal locomotive repair shops of the country. 

One railroad alone has purchased 100 sets of these drills. 

The Buffalo Woodworking Machine Company, of Buffalo 

N. Y., has furnished to the Buffalo Street Railway Company 

a full outfit of machinery for building and repairing street 

cars, Every machine in the plant is driven by electricity, 

the power being produced by a 15 horse-power dynamo, 

making 2,000 revolutions per minute. This is the only wood- 

working plant in the city employing electricity as a motive 

power, and the results are being watched with great 

interest. 

Messrs. A. S. Males & Company, of Cincinnati, O , dealers 

in railway equipment, have sent us a copy of their latest 

catalogue of the equipment they have for sale. This shows 

that they havea large variety of all kinds and makes of 

standard-gage locomotivesand electric motors, and passen- 

ger, baggage, mail, express, private, official add excursion 

cars; also box, stock, gondola, flat, refrigerator, oil-tank, 

coal and other freight cars. Steam-shovels, turn-tables and 

hoisting engines, and a long array of three-foot-gage locomo- 

tives complete the list. Evidently this company is able to 

furnish any kind of rolling equipment for any railroad. 

A coparnership between Mr. T. W. Ridsdale and T. A. 

Lewis has just been formed under the firm name of Ridsdale 

& Lewis, with offices at 39 and 41 Cortlandt street, New 

York. Mr. Ridsdale is well known to the export trade 

of New York, as Secretary of the Worthington Pumping 

Engine Company; and Mr. Lewis has been connected with 

Henry R. Worthington some years as Engineerand Traveling 

Representative, and will be remembered by many of his 

friends in the engineering and railroad business as having 

charge of the extensive Worthington domestic exhibit at the 

World’s Columbian Exposition. 

Our Directory 
OF OFFICIAL CHANGES IN MAY. 

We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Baltimore & Ohio.—The title of E. W. Grieves, Master Car 
Builder, is made Superintendent of Car Department. 

Cape Fear & Yadkin Valley.—John Gill is appointed Re- 
ceiver, Office, Baltimore, Md. 

Chesapeake & Ohio Southwestern.—G. J. Granner is ap- 
pointed Assistant General Manager, vice Epes Randolph, 
resigned. 

Chicago Great Western.—C. E. Slayton is appointed Mas- 
ter Mechanic at Oelwein, la. 

Chicago & South Side Rapid Transit Elevated.—W. T. 
Barnard, President, died May 9th. 
Cleveland, Akron & Columbus.—Nicholas Monsarrat, 

Vice-President and General Manager, has resigned. 

Des Moines, Northern & Western.—L. M. Martin, Gen- 
eral Manager, has resigned. 

Evansville & Terre Haute.—Jobhn Torrence, Master Me- 
chanic, is appointed Superintendent Motive Power and 
Rolling Stock. J.F. Scott, Master Car Builder, has resigned, 
and the office is abolished. 

Findlay, Fort Wayne & Western.—C. G. Patterson is ap- 
pointed General Manager, with office at Findlay, O. 

Florida Southern.— William H. Young is appointed Master 
Mechanic, with office at Palatka, Fla., vice J. Rutherford, 
resigned.’ 

Hutchinson & Southern.—The office of Superintendent is 
abolishee. Correspondence should be addressed to Byron 
Roberts, Receiver. 

Jacksonville, Tampa & Key West.—W. B. Coffin is ap- 
pointed General Superintendent. } 

Lehigh Valley.—Theodore Voorhees, General Manager, 
has resigned. 

Pecos Valley.—J. N. Miller is appointed General Manager. 
Pontiac, Oxford & Northern.—James Houston, General 

Superintendent, has resigned, and is succeeded by Wm. C. 
Sanford. Office, Pontiac, Mich. 

Seaboard Air Line.—J. H. Winder is appointed General 
manager, with office at Atlanta, Ga. 

Employment. 
WANTED.—Situation--By experienced railroad clerk. 

Rapid, accurate and thorough in all work pertaining to car, 

machinery and store departments. Ten years experience. 

Al references. Address W. T. C., 475 W. Main street, Peru, 
Ind. 

a 
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A Wabash freight train was blown from the track, June 
9, near West Grove, Ia., by a tornado. 

The Juniata shops of the Pennsylvania Railroad at Al- 
toona, Pa., have resumed working on full time. 

The Lehigh Valley has recently ordered three heavy 
locomotives from the Schenectady Locomotive Works. 

The New York, Lake Erie & Western has shortened its 
running time betwen New York and Chicago one hour. 

The Omaha, Eastern Nebraska & Gulf Railroad Com- 
pany will build a line from Sioux City through eastern 
Nebraska. 

The Youngstown Car Works are building 150 platform 
and 30 tank cars for use on the sugar plantation railroads 
in Cuba. 

The Cincinnati, Lebanon & Northern has recently or- 
dered several standard gage locomotives from tne Baldwin 
Locomotive Works. 

The Railway Specialty Company, of Chicago, has been 
organized with C. 8S. Burton, Joseph Schneeder and E, T. 
Wray as incorporators. 

The Lake Shore & Michigan Southern proposes to build 
new general shops at Toledo, O. It is said that the new 
shops will employ about 1,000 men. 

The wages of the employees of the Wheeling & Lake 
Erie have been increased 33} per cent., the company hay- 
ing cut salaries 334 per cent. on April 27. 

Twenty-five Chicago carrier pigeons were released at 
Milan, Mo., June 21. They arrived safely in Chicago three 
hours later, having traversed a distance of 410 miles. 

The Lehigh Valley Railroad Company has ordered 2,000 
coal cars—1,000 from the Buffalo Manufacturing Company 
and 1,000 from the Lebanon Manufacturing Company. 

After ten months of reduced time and reduced force, the 
Lehigh Valley Railroad shops at Hazleton have started up 
full handed and double time. Five hundred men are em- 
ployed. 

The Youngstown Car Manufacturing Company has 
secured several large orders for cars, and has resumed 
operations. Among the orders is one from a Cuban rail- 
road. 

The earnings of the Chicago, Milwaukee & St. Paul Rail- 
road for the second week in June were $540,007. For the 
same week last year they were $708,249, a decrease of 
$168,242. 

It is said that the shops of the Madison Car Company will 
be opened in July, under an agreement with the creditors, 
who have accepted the settlement proposed by the com 
pany’s officers. 

The Carlisle Manufacturing Company has a contract for 
95 new cars of different kinds, and the shops will resume 
as soon as the necessary material arrives, A portion of the 
cars must be completed by Aug. 1. 

The California Railway Equipment Company has been 
incorporated in California by John W. Bourdette, S. C: 
Denson, James T. Hall, N. A. Ackerand W. R, Craig, with 
a paid up capital stock of $12,500. 

William A. Simsrott, late treasurer and secretary of the 
Switchmen’s Mutual Aid Associaticn, and whose accounts 
have been declared short about $25,000 by an investigating 
committee of the association, has disappeared. 

The Wharton Railroad Switch Company, of Philadel. 
phia, which controls the Wootten patents, has brought suit 
against the Rogers Locomotive Company for infringe - 
ment, and an injunction and accounting are aske] for. 

A fire broke out June 3 at the Laconia Car Works, at 
Laconia, N. H., and destroyed over $100,000 worth of prop- 
erty. The fire started in the paint shop. There were indi- 
cations of incendiarism. The works will be rebuilt at once. 

The Union Car Works, at Depew, N. Y., are rebuilding 
50 cars for the Merchants’ Despatch Transportation Com- 
pany, and as soon as this work is finished the works will 

begin rebuilding 50 cars for the Arms Palace Horse Car 
Company. 

A train on the Baltimore & Ohio, June 17, made the 
remarkable run of 691 miles, from Philadelphia to Cincin- 
nati, in 15 hours and 26 minutes. The last 200 miles over 
the Baltimore & Ohio Southwestern was made in less than 
four hours, 

It is said that glacial action has in places on the Union 
Pacific road moved the mountains down on the narrow 
right of way along the Columbian River, where the cliff 
rises often 400 feet above the track, leaving now hardly a 
footing for the track. 

The Erie Railroad announces a Fourth of July excursion 
to Niagara Falls at half fare, tickets good going on regular 
trains July 3, and returning until July 5, inclusive. The 
Erie will also run Fourth of July excursions to Shohola and 
Greenwood Lake ylens. 

The General Electric Company has been awarded the 
contract for the electrical equipment of the Metropolitan 
Elevated Road of Chicago. This is the first elevated road 
toadopt the Intra-Mural Railway system, so successfully 
exhibited and used at the World’s Fair. 

The Rogers Locomotive Works are building 12 engines 
for the United Railroads of Havana and two for the Car- 
denas & Jucaro Railroad in Cuba. These works have also 
just received orders to build five locomotives for the New 
York, Susquehanna & Western Railroad. 

The Baldwin Locomotive Works have received an order 
from the Missouri, Kansas & Texas for five consolidation 
freight locomotives. Orders for five more engines of the 
same class will probably be given by the M., K. & T. be 
fore long, as bids were asked for 10 engines. 

A trestle on the Bellaire, Zanesville & Cincinnati road 
gave way near Woodfield, O., June 18th, precipitating the 
engine and tender of a freight train to the bottom of the 
ravine. The fireman was instantly killed, and the en- 
gineer and front brakeman were seriously injured. 

Four men were badly injured and nine horses killed out- 
right ina wreck on the Wisconsin Central Railroad at 
Stillman Valley, June 18, The wreck was caused by a draw- 
bar pulling out and falling on the track. Three cars were 
overturned, A lamp in one of the cars soon set fire to the 
wreck. 

By the decision of arbitrators the eight per cent. cut in 
wages on the Mobile & Ohio, as announced in our last 
issue, has been changed to a four per cent. cut. While the 
decision properly applied to only a few classes of employés, 
the management has generously extended its application to 
all in its employ. 

The rails for a new electric railroad are being laid on 
Third street from Market to the Southern Pacific depot, in 
San Francisco. The horse-car line which will thus be sup- 
planted was the pioneer street railroad in San Francisco, 
and the road has been operated from North Beach to the 
railroad depot since 1862. 

Work on the new shops of the Boston & Albany, at West 
Springfield, Mass., will be begun in August. Four build- 
ings are to be erected, all of brick. It is said that the 
company intends to put in new machinery almost entirely, 
and will transfer few of the tools in the present Springfield 
shops to West Springfield. 

Over 4,000 freight cars are now being cortracted for in 
New York City. Among these are 500 for the New York, 
Ontario & Western, 600 for the New York, Susquehanna 
& Western, and 1,000 for Cox Brothers or the Lehlgh Valley 
Railroad. These do not include the 2,000 the Lehigh Val 
ley has recently contracted for. 

The Wagner Palace Car Company is building a number 
of compartment cars for the Cleveland, Cincinnati, Chicago 
& St. Louis, to run between Cincinnati and Chicago and St. 
Louis. They will be similar to those used between New 
York and Chicago on the New York Central and the Lake 
Shore & Michigan Southern roads. 

The Harvey Steel Car Works have received an order to 
repair over 300 refrigerator cars for the Chicago Refrigera- 
tor Car Line. The firm has also secured, through Messrs. 
Thebaud Brothers, of 87 Broad street, New York City, a 
small order for narrow gage steel flat and box cars, to be 
shipped to T. de C. Cucuta, Maricaibo, 8. A. 

A fatal accident occurred to a Canadian Pacific passenger 
train near Fort William, Mont., June 10. A burning bridge 
gave way under the train and four cars were precipitated 
into the Mattawa River. The cars took fire from the bridge 
and were consumed with all mail and express matter. 
Four persons were drowned and three injured. 

The receipts from the Brooklyn Bridge car traffic for May 
were $105,293.03, and the expenditures for the month $76- 
940.29. There were 3,537,534 passengers carried during 
the month. After July 1 two bridge car tickets will be 
sold for five cents. The price of single tickets has previ- 
ously been three cents, ten tickets being sold for 25 cents. 

On June 26, the largest shipment of freight ever made 
over the Fitchburg Railroad in one train, and in all proba- 
bility the largest shipment of one commodity ever made at 
one time, arrived at Boston. The train consisted of 57 car- 
loads of Worcester salt loaded in special airbrake cars. The 
weight of salt carried by it was about 3,000,000 pounds. 

Judge E. L. Ross, in the United States Circuit Court at 
Los Angles, June 25, delivered an opinion in the case of the 
United States against the Southern Pacific Railroad Com- 
pany, involving about 700,000 acres of land in Ventura 
and Los Angeles counties. He finds for the Government, 
and throws all of this vast tract of land open to settlement. 

The Missouri, Kansas & Texas Railway Company has 
agreed to locate its general offices in the State of Texas, at 
Parsons, and the citizens of that town have subscribed a 
bonus of $25,000 toward providing quarters. This disposes 
amicably of the State’s suit against the i to forfeit 
its charter for failure to comply with this charter require- 
ment, 

The interest which the public takes in the achievements 
of the New York Central's Enipire State Hxpress has re- 
sulted in the publication of tha’ Empire , State , Express 
March,” by William A. Pond & Conthe music publishérs 
On the title page is a picture of the New=¥orkCéntral’s 
engine No. 999, which holds the world’s record for fast 
running. 

Galeton, Pa., has finally been selected as the site of the 
proposed new shops of the Buffalo and Susquehanna road, 
The dimensions of the buildings are: Paint shop, 50 by 150 
feet; round-house, 70 by 180 feet, containing 17 stalls, of 
which six will be at once built; machine shops, 100 by 
150 feet; car shops, 75 by 185 feet; planing mill, 50 by 80 
feet ; office, 40 by 70 feet; a 60-foot turn-table will be 
put in. 

One hundred and seventy ‘‘ Industrials” were sentenced 
to four months in jail by Judge Ross, of the United States 
Circuit Court at Los Angeles, Cal., June 14, for stealing 
an Atlantic & Pacific train recently. Fifty-nine of the 
same breed, who stole a Northern Pacific train were let off 
with 90 days in jail by Judge Knowles, of the United 
States District Court at Helena, Mont., June 9. All had to 
sign a pledge not to steal trains in the future, 

A dispatch from Buenos Ayres, dated June 1, says: The 
directors of the Government Central Railroad announce to- 
day that they have contracted with an American firm for 
the purchase of sixty freight locomotives, to be used on 
their line. American locomotives are preferred in Brazil 
to those built in any other country. Many tenders of 
English locomotives were made to the railroad, but the 
government decided to patronize the United States makers, 

The Portland, Vancouver & Yakima Railroad Company 
has been incorporated to build a line from Portland to 
North Yakima. The distance is 150 miles, shortening the 
present route 158 miles. From Yakima the road will be 
continued to Spokane and will shorten the distance via 
either Northern Pacific or Union Pacific by 300 miles, 
Twelve miles of the road are already built from Van- 
couver and the construction will be continued this sum- 
mer, 

A Vandalia passenger train was ditched while rounding 
a sharp curve 40 miles east of St. Louis, June9. The train 
was running at the rate of 40 miles per hour. The engine, 
two mail cars and a combivation baggage and passenger 
car were badly wrecked and the ladies’ coach was turned 
over on itsside. The fireman was buried beneath the ten- 
der and killed, and the engineer, conductor and six posta 
clerks and four passengers were more or less seriously inl 
jured. 

A broken wheel is reported to have caused a wreck 
which occurred on the Lehigh Valley road, June 27, near 
Ithaca, N. Y. A freight train of 16 cars was ditched, 
Parallel with the Lehigh Valley tracks at this point run 
the tracks of the Delaware, Lackawanna & Western. A 
train on this road conveying a gang of bridge laborers 
passed the wreck. One of the men stood up to look at 
the wreck. His head came in contact with a bridge the 
next moment and he was instantly killed. 

President Cleveland has approved an act of Congress 
authorizing the Pennsylvania and New Jersey railroad 
companies, or either of them, to construct a bridge 
over the Delaware River at Philadelphia. It provides 
that the structure shall clear high water by 40 feet, 
the channel span shall be 500 feet long, and the draw span 
shall give an opening 125 feet wide. Plans are to be sub- 
mitted to the Secretary of War within two years, and the 
bridge must be completed within seven years. 

A washerwoman started to leave a Boston trolley car 
by the front platform. Her bundle was rather large and 
decidedly awkward to handle, and when she reached the 
street it slipped from her grasp and fell upon one of the 
tracks. Shestarted quickly to recover it, but a sudden 
apprehension seized her and she stopped. Looking at the 
motorman, she said, doubtfully: ‘“‘If Oi put me fut on the 
track, will Oi hov a shock?’ ‘‘No, madam,” replied the 
motorman, gravely, “* not unless you put your other foot 
on the trolley wire.” 

The restoration of the Purdue Laboratory at La Fayette 
Ind., recently destroyed by fire, is being pushed forward 
rapidly. The locomotive ‘‘Schenectady” has been returnec 
to the university from the Panhandle shops at Indianapolis. 
where it was put in thorough repair. The engine 
was backed in over the new track into the annex labora. 
tory, and directly upon the carrying wheels of the testing 
apparatus, all under its own steam, This indicates the 
ease with which the new annex laboratory may receive 
any locomotive for testing. 

Particulars reach this country early in June showin; 
that the 200 soldiers reported to have been kiiled in one 0 
the recent battles at Santa Ana, Salvador, really Jost thei 
lives ina railroad accident. On May 3 1,500 men wer 
placed on a special train which started for Santa Ana 
then threatened by insurgents. The insurgents learn 
ing of the approach of the government troops, removed th« 
rails from the track on a steep grade several leagues fron 
Santa Ana. Eight cars were telescoped. Two hundre 
men were killed and 122 injured. 

The C. & C. V. R. R. Co. has ordered from the Waso1 
Manufacturing Company, of Springfield, Mass., some new 
passenger coaches, to be about 60 feet long. The gen 
eral interior finish will be mahogany with oak ceiling 
The seats will be the Bushnell Manufacturing Company’ 
of Easton, Pa., high back tilting, covered with crimsor 
mohair plush. The trimmings are to be of the best quality 
of bronze. Artificial light will be supplied from four o 
Howard’s double burner Victoria lamps. The cars will als 
contain two saloons. Westinghouse automatic brakes wil 
be used, and the cars will be painted a Tuscan red, hand. 
somely striped and lettered. 

It is reported that a consolidation of railroad interests it 
the South is contemplated. The new company, it is stated 
will comprise the Richmond & Danville, the East Tennes 
see, Virginia & Georgia and the Cincinnati Souther: 
systems. The Central Railroad of Georgia is said to b 
already practically under the control of the newly organ 
ized Richmond & Danville system; and the Georgia & At 
lanta and West Point roads, while seemingly under inde. 
pendent management, are really controlled through th 
Georgia Central and Louisville & Nashville roads, Thi 
will leave but three roads of the ten entering Atlanta out 
side of the Southern Railway Company. The time fixe 
for the connection is shortly before Oct. 1, 
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The Master Car Builders’ Convention, 

The 28th annual convention of the Master Car Builders’ 

Association was held at Saratoga June 12 to 15 inclusive. 

Mr. Caleb W. Mitchell, President of the village of Saratoga, 

made an address of welcome, in which he said that the peo- 

ple of Saratoga felt a direct and friendly interest in the asso- 

ciation, and that they appreciated the compliment paid the 

town by its frequent choice as alace of meeting. 

President E. W. Grieves delivered an interesting address, 

in which he said that the depressed condition of business 

during the past year had rendered the position of many 

members embarrassing and their duties arduous in following 

the general policy of retrenchment adopted in order to pre- 

vent operating expenses exceeding the receipts. One effect 

of this was to make the members more than ever apprecia- 

tive of the sociability and general good will that characterize 

the conventions. He spoke of the educational influence of 

the Columbian Exposition, and of the exhibits seen there of 

most interest to railroad men, and of the unparalleled ex- 

hibit of the Baltimore & Ohio Railroad. The progress made 

during the past year in the application of automatic brakes 

and couplers was spoken of, and the fact was mentioned 

that this movement had been greatly retarded by the unfa- 

vorable condition of business. Referring to carbuilding and 

the height of drawbars, he said: 

Effort has also been made to adjust the freight car coup- 
lers to the standard height which has been adopted in ac- 
cordance with the act of Congress. The construction of 
cars during the year has been very limited, owing to the 
general falling oft in traffic, so that any extensive outlay in 
this direction was not warranted. We hope very soon to 
eee an improvement in business which will alter these con- 
itions. 

Reference was made to the Fox pressed steel truck, and to 

its adoption as standard on several roads, and careful atten- 

tion was invited to it in view of the ultimate adoption of a 

standard truck. Continuing on thesubject of trucks, it was 

said that ‘‘in the mean timeitis very desirable that we 

should arrive at standard forms and dimensions for arch 

bars and other important parts of the ordinary freight truck, 

in order that we may bein a position to more thoroughly 

care for cars when off the home road.” 

The address recommended that the recommendations of 

the M.C. B. Association be submitted for approval to the 

American Railway Association, it being believed that such 

indorsement would result in more general observance of M. 

C. B. standards. Reference was made to the necessity of 

exercising care in the selection of men for responsible posi- 

tions in the car department, as on these will eventually de- 

volve the responsibilities now borne by the members of the 

association. Referring to the members of the association 

who had died during the past year, President Grieves said : 

Each year brings its changes to us; the stream of life car- 
ries our frail bark rapidly onward—to what the future only 
can reveal. It hardly seems that a year has passed since we 
met at Lakewood, and yet in that time six of our associates 
have passed from life into the great beyond: David H. Baker, 
E. Richardson, Robert Walker, C. M. Leonard, W. G. Van 
Buskirk and KE. B. Wall. Mention of the venerable David 
H. Baker recalls the resolution passed at our convention 
last year, making him aiife member of the association, an 
action which he highly appreciated. He was one of the few 
remaining members who were identified with the earliest 
history of the association. 

The following members answered the rollcall : 

Anderson, Geo. T., Indianapolis Car and F, Co. 
Agnew, J.H., South Carolina, 
Aldcorn, Thos., West Shore. 
Ames, LaMott, Beech Creek. 
Anderson, Thos., Pitts. & Western. 
Ashley, W. E. 
Barr, J. N.,C., M. &S. P. 
Barber, J. C., Nor. Pac. 
Bowen, H. A. 
Brazier, *. W. 
Bushee. bake. Coeaobs Le 
Bushnell, R. W., Bur., Ced. Raps. & N. 
Butler, C. J., Fall Brook Coal Co. 
Billingham, Jos., Gulf, Col. & S. F. 
Bissell, T. A., Wagner Palace Car Co. 
Blackall, R. C., Del. & H. Canal Co. 
Bray, I’. O., Lake Shore & Mich. Southern. 
Bronner, E. D., Michigan Central. 
Buchanan, Wm., N. Y. C. & Hud. R. 
Baker, Jos., Hicks Stock Car Co. 
Clark, Beman 1., N. Y., L. E. & W. Ry., Susquehanna, Pa. 
Chamberlain, J. T., Boston & Maine. 
Charpiot, S. A., Cent. R. R. & B. Co. of Ga. 
Clifford, C. J., Illinois Steel Co. 
Cook, Jno. S., Georgia & G. J. S. 
Cormack, Wm., Wisconsin Central. 
Cory, Chas. H., Cin., Ham. & Dayton. 
Coulter, H., Philadelphia, Wilmington & Baltimore. 
Casey, J. J., Illinois Central. 
Cromwell, A. J., Baltimore & Ohio, 
Crone, S. A., New York Central. 
Demarest, G. W., Northern Central. 
Devine, John F., Wilmington & Weldon, 
Dow, peorge N., Lake Shore & Michigan Southern. 
Downing, T., Elgin, Joliet & Hastern. 
Davis, Jno. H., Wilmington & Weldon. 
Dorsey, J. B. 
Dunborow, R.N., Pa. R. R., West Philadelphia, Pa. 
Duncan, T. G. 
English, Rich., Atlantic & Pacific. 
Fildes, Thomas, Lake Shore & Michigan Southern. 
Garland, R. T., Pennsylvania Railroad. 
Garstang, Wm., C., C., C. & St. Louis. 
Gibbs, Geo., Chicago, Milwaukee & St. Paul. 
Grieves, E. W., Baltimore & Ohio. 
Hatswell, T. J., Flint & Pere Marquette. 
Hawksworth, D., Burlington & Missouri River. 
Hennessey, J. J., Chicago, Milwaukee & St. Paul. 
Hodge, John, 
Holt, J. M., Richmond & Danville. 
Hackett, Geo., Philadelphia & Reading. 
Hannaford, P. W., Maine Cent. R. R., Waterville, Me. 
Harris, George D., G. S. F. and M. & B. Ry’s, Macon, Ga. 
Harris, Wells, N. Y., L. E. & W. Ry., Susquehanna, Pa. 
Harrison, W. H., Baltimore & Ohio. 
Haskell, B. 
Hitt, S. B., Nelson Morris & Co. 
Hoffecker, W. L., Cent. Ry. of N. J. 
Holtz, David. 
Irvin, Samuel, Missouri, Kansas & Texas. 
Irvin, T. B.. Cent. Ry. of Ga., Savannah, Ga. 
Kearney, Alex., P., W. & B. R. R., Philadelphia, Pa. 
Keeler, Sanford. 
Kirby, John, Lake Shore & Michigan Southern, 
Keiber, Geo. 
Leeds, Palaski, Louisville & Nashville. 

Lentz, John S., Lehigh Valley. 
Lewis, W. H., Chicago, Burlington & Northern. 
Lindsay, Thomas, Baltimore & Ohio. 
Lungren, W. H., Philadelphia, Wilmington & Baltimore. 
McCarthy, H. C., Phil. & Erie. 
Martin, M. M., Wabash. 
Mileham, C. M., Street’s Stable Car Line. 
McGee, F. H., Central R. R. & B. Co. of Georgia. 
McGee, James, Houston & Texas Central. 
McKenna, Robert, Delaware, Lackawanna & Western. 
McWood, Wm., Grand l'runk. 
Mackenzie, Jno.. New York, Chic. & St. L. 
Maglenn, Jas., Carolina Central. 
Marden, J. W., Fitchburg Railroad. 
Marshall. R. E., Phii., Wilm. & Balto. 
Mill, Stott, Lehigh & Hudson. 
Mitchell, A. FE , New York, L. E. & Western. 
Monkhouse, H., C., R. 1. & P. Ry., Horton, Kan. 
Mooney, P. T., Texas Central. 
Morris, W.S., Chesapeake & Ohio. 
Nelson, E. D., Penna. R. R. 
Packard, L., New York Central. 
Peck, P. H., Chic. & West. Indiana. 
Porcher, Sam’l, Penna. R. R. 
Potter, G. L., Penna. R. R. 
Paxson, L. B., Phil. & Read. 
Rankin, Jno. H., Phil. & Reading. 
Rhodes, G. W., Chie., Burl. & Quincy. 
Robertson, W.J., Central Vermont. 
Roberts, E. M., So. Carolina. 
Rutherford, Wm., Plant System, Savannah, Ga. 
Scarborough, 8S. D., Chester & Lenoir R. R., Chester, S.C. 
Schroyer, C. A., Chic. & Northwestern. 
Silvins, E. T., Jack ,S. A. & Indian River. 
Simons, J. E., Pittsburg & Lake Erie. 
Skinner, J. R., Del. & Hud. Canal Co. 
Small, H. J., Southern Pacific. 
Small, W. T., Buf., Rech. & Pittsburg. 
Soule, R. H., Norfolk & Western. 
Steinbrenner, A. G., Am. Refrig..Transit Co. 
Stinard, F. A. 
Sutherland, T., Chic. & Grand ‘Trunk. 
Sollers, G. B. 
Stark, F. H., Cleve., Lor. & Wheeling. 
Stark, W. H., Wheel. & L. Erie. 
Thomson, B. E., Williamsport, Pa. 
Tonge, John, Minn. & St. L.R. R., Minneapolis, Minn. 
Tyrrell, Thos., Stat. Id. Rapid. 
Vo s, Wm., Barney & Smith Car Co. 
Wade, R. D., Rich. & Danville. 
White. David, Intercol. of Canada. 
Waughop, Chas. 
Waitt, A. M.. Lake Shore & Mich. Southern. 
Walker, C. W.. Seaboard & Roanoke. 
Watlis, J. M., Penn. R. R. 
West, Geo. W., New York, Ont. & Western. 
Wilson, Geo. F., Chic., Rock Island & Pacific. 
Wood, I. E., Balt. & Ohio. 
Number of members attending, 125. 

Following the rolicall the Secretary, Mr. John W. Cloud, 

read his report showing that the association had 192 active 

members, 137 representative and 5 associate members, 

a total of 334. Recent returns show that there are now rep- 

resented in the association 1,145,125 cars, an increase of 30,259 

cars over last year, which increase is more than made up 

from cars owned by new representation, there being a slight 

decrease in the number of cars owned by railroads formerly 

represented. The report showed that $7,997.54 was collected 

during the year, and that disbursement amounted to 

$8,018.84, a deficit of $21.30. The arrears of unpaid dues 

amounted toabout $1,000. 

Section 2 of Article [X. of the Constitution was amended 
by substituting ‘‘ thirty” days in place of ‘“ sixty”’ days, as 

the limit of time when ballots should be counted by the sec- 

retary, and the result announced as prescribed by the execu- 

tive committee. 

The executive committee submitted a report calling atten- 

tion to the fact that the actions of the association have only 

a recommendatory character, and are not binding on any of 

its members, or the companies represented init. The sug- 

gestions made in the President’s address that steps should 
be taken to secure the indorsement of the American Railway 

Association was recommended. In reference to the standards 

of the association the report said : 

That standards of car construction are economical on any 
large railroad system will hardly be questioned, and it there- 
fore needs no argument, when the facts of interchange are 
considered, to show that parts of freight cars which are 
mechanically operative in actual transportation ought to be 
of one universal standard for cars that are offered in inter- 
change traflic,—such as wheels and axles and allied parts, as 
well as draft appliances and connectionsin particular, which 
might be advantageously extended to other parts of trucks 
and connections between cars as wellas to brake construc- 
tions and whatever else is subject to actual mechanical ser- 
vice in actual transportation. These are the particular 
items which have received the principal attention by the 
Master Car Builders’ Association and for many of which 
standards of construction have been adopted without 
any means provided for their general use; these 
important standards are so largely ignored cr so loosely 
followed that there is small inducement to further pro- 
gress. We wonder how the past generation managed to 
get along without any standard screw thread for bolts and 
nuts; our successors will look upon us with equally won- 
dering admiration at our fertility of resource in devising 
variations in car construction where uniformity would have 
been so much easier and so fruitful of economy. We cannot 
beginto build for the future until we view the subject 
broadly and learn that the interest of one is the interest of 
all, and that it is a short-sighted home policy which differs 
very slightly from the standards of the association without 
any improvement, for it may be shown that such slight 
variations sometimes produce serious consequences entirely 
out of proportion to any good results that might have been 
reasonably auticipated from such variations. 
With a view, therefore, of taking a forward step in the 

matter of the standards of the association, this subject is 
called to the attention of the members at this time with the 
suggestion that they authorize the executive committee to 
take it up with the American Railway Association in such a 
manner as the latter might prefer, and to actin behalf of the 
association with the American Railway Association in an 
effort to evolve some plan of action which will cause the 
standards of the associatian to be generally followed. 

The executive committee was authorized to act on its sug- 

gestion and to communicate with the officers of the Ameri- 

ean Railway Association. 

Messrs. John Kirby, F.D. Adams, C. A. Smith, George 

Hackett, Robert McKenna and I.W. Van Houton were elected 

tolife membership in the association. Messrs. Adams, Kirby, 

McKenna and Smith, who were present, made appropriate 

remarks expressing their appreciation of the honor con- 

ferred, 

The report of the Committee on Indelible Pencils was then 

read by the Secretary, 

Indelible Pencils, 

The report stated that many pencil manufacturers had 

been communicated with and informed of the conditions that 

pencils used for writing interchange cards should possess. 

They should be black, and their writing should be difficult te 

erase. They should not harden or deteriorate with age, and 

should be easily sharpened, and yet not easily broken. The 

writing must not smudge or run if wet, or fade by exposure 

to light. 
The committee tested a number of makes of indelible 

pencils by subjecting their writing to exposure and such 

treatment as they would receive in practice. In testing for 

erasure, rubbing was continued until the surface of the 

paper commenced to rise. 
Referring to the qualities of the pencils the report says: 

Pencil No.6 writes freely, the lead is strong and easily 
sharpened, but requires too heavy a pressure to make a good 
black mark. Pencil No.7 hes a fairly strong lead, but is 
sticky when writing, and requires a very heavy pressure to 
get a good black mark. Pencil No. 8 is still more sticky 
than No.7, and is too brittle for use of ordinary car in- 
spectors. Pencil No. 10 trims very nicely, but does not 
write smoothly. Holds back a little and requires quite an 
effort to write with it as compared with some of the others. 
The point is also easily broken. Pencil No. 11; if the paper 
is too wet when this pencil is used, the writing smudges and 
the lead seems to melt and run. Pencil No. 12 writes more 
smoothly than either No. 7 or 8, and is far preferable in this 
respect to No. 10. It requires heavy pressure, how- 
ever, to get a good black writing unless it is kept 
quite sharp. It, however, 
Pencils Nos. 13 and 14 seem to have the same lead filling and 
write freely and smoothly, and are, generally speak pref- 
erable in this respect to any of the other black pencils sub- 
mitted, readily making a good black mark and not requiring 
too heavy a pressure, nor is the lead too easily broken. 
Pencil No. 15; the lead is too crumbly and cannot be very 
readily brought to a fine point, and does not stand heavy 
pressure when writing. No. 16is a black crayon, not put up 
in a wood case, and is not altogether suitable for use in writ - 
ing cards. No. 17; this pencil has hard spots in it which 
tear the paper when wet, cannot be used unless the paper is 
wet, smudges easily, and is very difficult to write with. 
Pencil No. 18seems to be very similar to No. 15, If there is 
any difference at all, it has a trifle better lead than No. 15. 
Pencil No. 19 is apparently identical with No, 13, except that 
the lead is not quite as firm as No. 13, particles of the lead 
detaching themselves when the pencil is being used. Pencil 
No. 20; the lead in this is too hard, chips easily when pointed 
fine, seems to be quite like No. 6, but is not as difficult to write 
with. As the result of their experience with these pencils, 
your committee feel that they can specially recommend 
pencils 13 and 14. American Carbon Pencil No. 113, American 
Editor Pencil No. 185; while Pencil No. 12, Eagle No. 4.82, 
Pencil No. 15, Dixon’s Leather and Cloth Marker No. 789, 
Pencil No. 18, Dixon’s Marking Pencil No. 784, and Pencil No. 
19, Faber’s No. 1, Unverwischlich, can all be considered as 
good pencils, filling the requirements fairly well. 
Samples submitted as follows: 3 A. W. Faber’s graphite - 

peudl) H. H. H.; 4 Eagle drafting pencil No. 314; 5 Faber 
lue pencil; 6 Faber special pencil ; 7 Eagle pencil No. 3.8.5; 

8 Eagle pencil No. T-w ; 9 Eagle copying indelible pencil No. 
865; 10 Eagle ‘‘ Anograph” No. 889-W; 11 Eagle ‘ Ano- 
graph” No. 889-N, dampened; 12 Eagle pencil No. 4.82; 13 
American ‘‘Carbon” pencil No. 113; 14 American ‘‘ Editor” 
pencil No. 185; 15 Dixon’s leather and cloth marker No. 789 ; 
16 Dixon’s black crayon; 17 Clark indelible pencil damp- 
ened; 18 Dixon’s marking pencil No. 784; 19 Faber’s No. 1, 
Unverwischlich ; 20 Faber’s ineffaceable pencil. 

R. P. C. SANDERSON, Chairman; A. E. MITCHELL, F. D. 
ADAMS, Committee. 

Mr. G. W. Rhodes, chairman of the committee on “* Stand- 

ard Sizes for Catalogues, Specifications, Ete.,” then read 

the report of the committee. 

This report was published in full in the February issue of 

the NATIONAL CAR AND LOCOMOTIVE BUILDER (see pages 30 

and 31). It contains a neat design of a filing case arranged 

for the standard sizes recommended by the committee. At 

the conclusion of the reading of the report, the chairman 

stated that another rule had been adopted by the committee, 

namely, that inthe upper right hand corner of papers the 

dimensions should be given, with the word ‘‘ standard ” un- 

derneath. By this means the parties receiving the paper will 

know at a glance that they are standard, and of what size. 
The report of the committee on “ Steel-Tired Wheels” was 

then read by the chairman, Mr. R. E. Marshall, as follows: 

Steel-Tired Wheels. 

Your committee has received replies to its circular of in- 
quiry from 62 members, representing 17,562 cars, or about 57 
per cent. of the passenger car equipment in the country. 
The members report 145,820 wheels under passenger equip- 
ment cars and that 51,862, or about 36 per cent. of them, are 
steel-tired wheels. 

LIMIT OF THICKNESS FOR TIRES. 

It seems to be the consensus of opinion that one inch is 
the proper limit of thickness of tires. On account, however, 
of the variety of sections of tires used, it is important that 
this limit be clearly defined, and your committee, therefore, 
offers the following recommendations : 

1. That the limit for thickness of tires of all steel-tired 
wheels shall be one inch, measured normally to the tread 
and radially to the curved portions of the flange, through 
the thinnest part within 4144 inches from the back of the 
flange—the thickness from the latter point to outer edge of 
tread to be not less than one-half inch at thinnest part. See 
figure below. 

~ ey 

<i e t Caad 

NOT LESS 
THAN 34 INCI, NOT LESS 

GROOVE THAN tINCH 

Proposrep Limits OF THICKNESS OF TIRES. 

2. That, in order to facilitate inspection, asmall groove 
shall be cut on outer edge of all tires at a radius 14 inch 
Jess than that of the tread of tire when worn to the pre- 
scribed limit. 

3. That the above recommendations shall be submitted to 
letter ballot for adoption as ** Recommended Practice” of the 
Association, 

R. E. MARSHALL, J. O, Pattrrr, C. H. Cory, A. E, Mitron- 
ELL, H, BARTLETT, T. A, BissELL, Committee, 

is sharpened quite readily. ° 
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The following information has also been tabulated by 
the committee: 

NUMBER OF STEEL~TIRED WHEELS IN USE OF EACH TYPK AND 
MAKE, 

Fingine Truck and Tender Wheels Included, 

Type. Make, Number. / Totals. 

HAL Otisci cw dens nsivgddmaneas: oh ve 13,943 
PBIZO cscieas cuicelicn) «cavers sae es »369 

Bolted plate....--1. Thurber | 
WEUGOMN:, Jol chico tran treet. 50 
Chicago Spring & Tire Co.... 50 
Tred ein bes sn re eee bse sia v'n% 9,095 82,549 

Arheh, a ra 
rupp : “ 

Paige. 5 
BOIGR Sree ts ore ats 
Ee ee noo Oar: Bates ee Lia 

2 Suclali, fice... es veducete 
Spoke.... .... +. Owen & Dyson............05. 8 

WieOHESDUPY.D fete vccstouces 32 
Cast Spoke (C. & A. R. R.)... 412 
Cast Spoke (B. & M. R. in 

eS CLS inhi Satelit 62 
| Plain Spoke (O. & W. R. RK). 100 
Indefinite...... posto Ho é 1,330 8,784 

PARGIE caeeeateies | aise sts acs 1,435 
PAR Gem ce crad cis naan’ eialb victeseso's 18 
FS OLGscncra Carl s atest d ateies a sistennic 244 

Dak or Sota ERR 2 ea 
Plate.........++. Snow, Boltless...... 3,515 

McKee, Fuller & Co.. 208 
Mowilerin cccsesascecsss 259 
‘Taylor Iron & Steel C 100 
Indefinite 17,673 

MOU OMNI LOG 8 Mall pret sete reins 

Grand total....... Oh aes fut eh. 67,600 

DEFECTS DEVELOPED IN EACH TYPE OF WHEEL. 

Numbers under each Item Indicate the Number of Members Re- 
porting such Defects. 

Bolted lisk or 
Defects. plate, |SPOKe. | solid plate. 

WMMISWEUIEO Te sioa cides cee tc tercebielaceied acts 22 10 11 
MASMELTTED SSRs toes te et nite Ved eicdssccddéet 13 2 0 
Mabe HOLES pact tcstatceciswins olde (es de lle duiae 37 1 1 
RMOE DUPE OG aiid aie: x «i010! vis saith rep (a6 le) s/ oie) eloseaie 22 0 0 
BEATTIE SEY CDS OL GR oe aiciniale’g ciaieie sieyne nie qia mavcreivie.se'5e 30 1 0 
BOE O GINO shen sua ca alee acts nese? sAacsne 14 8 3 
Burst or cracked hub..... 0 13 1 
Broken or cracked plates... 5 0 3 
Bolt holes worn oblong....... aace 23 0 0 
Burst or cracked solid disk cente 0 0 4 
Broken or cracked brackets on solid 
RISICOCILGISs scnar wcneatic~ctiecciinee onesies 0 0 1 

Broken or cracked spokes................ 0 10 0 
Broken or cracked rims on spoke centers 0 
Rims of spoke centers flattened between 2 0 

BDOKEGS Le We eo tieeee oases jetta enc eecsenlh 0 0 0 
Broken or cracked internal flange on 

PALO Meh alee ha katciceiecieidls ele Gesiemy saci deine esinie 3 0 0 
Retaining ring broken or defective...... 2 3 5 

RU MILE ceioretetelarcrets winlete(nrctree's cicisis «)sisicit-a.s)e,0(¢ 171 5) 29 

TYPE OF WHEEL FOUND TO GIVE MOST SATISFACTORY SERVICE. 

Members reporting. 

Type. How many steel- 
Number.) tired wheels in 

use. 

Bolted plate... 16 25,335 
Spokes s55 33< 4 3,196 
Disk or solid plate 143 15,363 
INEM EVOL aiden oacvicice nasocitelsc va vieesice« 27 23,7C6 

PE COE ranistee caicis afole’s od hiatal tad a aic-a.cie: ais /elsie 62 67,600 

Drawings, accompanied by notes containing information 

as tonumber of parts, weights of principal partsand methods 

of manufacture and re-tiring, were submitted with the re- 

port, and include all makes and styles of steel-tired wheels 

now inthe market for which the committee succeeded in 

obtaining such information. 
Mr. Waitt: It seems to me to be somewhat unfortunate to 

have the recommendation of the committee to submit a letter 

ballotin just the form it is. I notice that there are some 

types of wheels that would manifestly be dealt with unfairly 

if the recommendation of the committee should be finally 

adopted. There are some types of wheels—two types shown 

—Washburn and McKee, Fuller & Co.—where the tire and 

center are practically in one piece, or, in other words, where 

the tire is supported solidly, so that it cannot be affected by 

expansion or contraction, to take one part from the other> 

they would be done an injustice, according to these recom. 

mendations. There are thousands of such wheels that have 

been used with perfect safety, without any accident or fail- 
ure, running the tires down to ahalf inch thick , and we have 

never found a single case of burst or cracked tire, from run- 

ning the rim down tothat thickness. It seems to me it would 

work against these wheels. We do notuse them, but I wish 

we did, to have an opportunity of gaining some experience 

with them. In any standard we adopt for the association, 
we ought to make it so that it will be just to all. We donot 

want to throw out the tire of a wheel that is perfectly safe 

torun for a great many hundreds of thousands of miles, 

simply because it has the misfortune not to have the tires 

separate from the center. I hopeif thisis going to be sub- 

mitted to letter ballot, that the ballot will provide for two 

classes, one where the tire is solid with the center and the 

other where the tire is separate and held by retaining rings 

or bolts. 
Mr. Lentz: [ have not the data with me to give the asso- 

ciation the benefit of our experience with the McKee, Fuller 
& Co. wheel, but my recollection is that the present practice 

is that we wear them down to five-eighths of an inch. 
Mr, Adams inquired the object of the limit groove as 

shown in the drawing. 
Mr. Marshall: The only point at which the inspectors can 

judge of the thickness of the tire is the edge. The groove is 

set there for the purpose of indicating that point. 
Mr. Gibbs; I would like to ask if the committee has any in- 

formation showing the distinction between the limits of tire 

_ thickness on the integral center and bolted center of wheels? 
Mr. Marshall; There is a very marked difference between 

the integral locked and the other kind. It is governed by 

the amount of metal cutting away under the flange, also by 

the amount of metal shown on the outer edge as compared 

with the amount in the body of the tire. 

Mr. Casanave: I move the report be recommitted to the 

committee, to report upon later, and that they fix the limits 

for the thickness of tires of the different kinds of wheels, 

and report later during the session. 

Mr. Wallis: I hope the motion will not be voted down. 

We are all in need of a limit for the built up steel-tired 
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wheel. The amendment of Mr. Waitt provides that the 

wheels that are fused to the tire shall be fixed in another 

point. That seems to be satisfactory to the users of the 

wheels. It will give them the limit, and it will give the 

members using the built-up wheel the limit they want. It 

will put us in a position to have something to act on. 

The motion was put and lost. 

Mr. Casanave: I move that the committee be instructed to 

change the recommendations in accordance with the desires 

of the members, and that they report at to-morrow’s ses- 

sion, or after that. 

Carried. 

Mr. Wilson, the chairman of the Committee on Brake- 

beams, read the report of the committee, as follows: 

Brakebeams, 

The instructions given your committee were to consider 
the recommendation of the committee reporting to the con- 
vention of 1893 on the subject of the standard height of 
drawbars and standard iron brakebeam relating to the 
adoption of a standard location for brake lever pin hole and 
brake hanger eye in a metal brakebeam, and the location 
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for the center of beam for outside hung brakes and inside 
nung brakes measured diddy! from the top of the rail. 
As the committee referred to had received instructions to 
onsider the recommendations made by the Committee on 
Standards of the Association and reporting to the conven- 

tion of 1892, it is only proper in this connection, and in order 
to make the work of your committee entirely clear, to refe- 
to the suggestions of the latter. This was that a drawing 
should be made, showing the center lines of atriangular brake 
beam without showing any specific construction of brake- 
beam, but distinctly showing the Christie brake head and 
shoe in position ; the distance from center to center of brake 
heads; the location of brakebeam strut; the angle of the 
lever which passes through the strut, etc. ‘ 
After considering the forms of metal brakebeams which 

are now commonly used, it was found to be impossible to 
give the location desired with reference to the center line of 
the metal beam. The reason for this is that many of the 
metal beams now used have no geometrical center. It was 
therefore thought best to take as a starting point one which 
was absolutely fixed, and which had no reference whatever 
to a particular construction of beam. A line drawn hori- 
zontally and parallel to the truck, and passing through the 
points of contact of the center of the Standard Christie 
brakeshoe with the tread of the wheel, was found to fulfill 
these requirements, and this has been used as the reference 
line for other necessary dimensions. 
The committee has not shown on the drawing attached to 

this report the Christie brake head as adopted by the associ- 
ation, for the reason that this head is intended for wooden 
beams or for a specific construction of metal beam, and the 
details showing the form of head where it is attached to the 
beam proper are therefore admitted. ‘The Christie shoe and 
the parts of the head necessary to fit to the shoe are shown, 
There has also been omitted from the drawing anything in- 
dicating a strut. This was for the purpose of allowing other 
metal beams than those constructed with the strut to con- 
form to the location of holes of such standard as the associa- 
tion might decide to adopt. The two holes for the brake 
lever pinand the hole for the brake hanger eye are arranged 
on a horizontal line drawn through the center of the brake- 
shoe at its point of contact with the wheel. The endeavor 
has been to decide on the points necessary so that they will, 
as far as possible, conform to present practices. 

Inquiry among the members of the association was made 
for the purpose of ascertaining the dimensions and locations 
now in use. Those replying to the circular of your com- 
mittee represent 816,747 cars, those members of the associa- 
tion who have the iron brakebeam in use represent 546,649 
cars, of which there are now equipped with a metal brake- 
beam hung on the outside of wheels 72,684 cars, and with a 
metal brakebeam hung inside of wheels 56,883 cars. It was 
also learned incidentally that the standard distance of 601¢ 
inches between centers of brakeshoes has been adopted by 
a very large proportion of the roads using the metal beam. 
This is also true of the adoption of the Master Car Builders’ 
standard lateral angle of 40 degrees for the brake lever. The 
size of holes shown on the crawing is for the beam carrying 
a load of 7,500 pounds, 
Your committee thinks one standard height for both in- 

side and outside beams should be adopted, and recommend 
13 inches, measured from the top of rail to center of brake- 
shoe, as shown on Fig 1. On account of the construction of 
trucks it is more difficult to adopt a standard height for in- 
side hung beams than for outside hung beams. The location 
chosen is considered as fair as possible to those who now 
have inside hung metal beams, in connection with good 
practice. If the Association thinks there should be one height 
for inside hung beams and one for outside, your committee 
recommends 13 inches for inside hung beams, and 1444 inches 
for outside hung beams, but believes it would be better to 
adopt the one of 13 inches for both. The location for lever 
pin hole and brake hanger eye is shown on Fig. 1. 

E. D. Newson, J. H. RANKIN, J. BEAN, Committee. 

Mr. Gibbs: There are one or two matters in connection with 

the drawing. The committee has located the center of the 

brake hanger eye 714 inches inside the face of the shoe. Is 

that intended to be the brake hanger eye or the third sup- 

port? The brake hanger eye is back of theshoe as the beams 

are usually made. 
Mr. Nelson: That is the third point of support—I think 

that is the term which is used in the Master Car Builders’ 

Dictionary for that point. 

Mr. Rhodes: Many roads that have the inside hung brake 

have met with a great deal of trouble on account of their 

connections being too low, and quite a number of roads pre- 

fer having the outside hung brake. With that arrangement 

they are abie to do with connections very much higher from 

the track than with inside connections. If these two ques- 

tions are submitted to letter ballot, I hope the members will 

bear in mind that if they vote for the first question they 

make it a uniform height of 13 inches, and if they carry out 

that they make the outside hung beam just as lew as the 

inside hung beam. As tothe outside hung beam, the advo- 

cates of that ought to get all there is in it, and one of the 

great advantages is the height you can get above the rail. I 

think it looks better to see a brakeshoe that has its center 

the height of the center of the axle. That gets your con- 
nections free from the track and from any obstacles in win- 

ter time at crossovers and difficulties of that kind. 

Mr. West : I desire to say a word in favor of the outside 

hung brakebeam. It has an advantage in the case of an 

automatic coupling falling down. It will strike the inside 

brakes of 13 inches; but the outside brakes will pass over 

them without any trouble. 

Mr. Barr: I understand this drawingis to show the center 

of the brake hanger eye. It has the point of third support 

level with the center of the lever pin hole. This produces a 

strain on the brakeshoes. It seems to me the support 

should be parallel with the pressure. On some beams, eS- 

pecially the National Hollow, a departure of the strain from 

this line of the truss will sometimes produce trouble. The 

line of strain should be on the line with the plane of the 

truss. 

Mr. Hennessey: The center of the lever pin hole is one and 

one-quarter inches inside the face of the shield. I think 

that in cases where the third support is not used—and I 

think that is the case in the majority of railroads—it will 
have a tendency to carry the lever in so far that it will tip 

the shoe and make the top part rub on the wheel, when the 

cars are in service. 

Mr. Waitt: The motion is not intended to include any- 
thing but the matter of height. Itis a question whether it 

will be wise to adopt these dimensions given as a standard, 

other than those referring to the height. It is necessary 

ina brakebeam to have the location of the center of the 

lever pin hole and brake hanger eye so adjusted as to bal 

ance the beam as nearly as possible after the connections are 

on. To lay down an imperative rule would make certain 
beams give poor results on account of the dragging of the 

shoe, and other beams would give better results. This mat- 

ter must be adapted to the construction of the beam, and 

cannot wisely be set down as an inflexible rule. The higher 
the brakes are the less sagging is produced in the load when 

the car settles, 
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The recommendations of the committee were ordered to be 

submitted to letter ballot. 

Safety Chains for Freight Cars. 

In answer to a circular of inquiry addressed to the mem- 
bers of the Master Car Builders’ Association, replies have 
been received from 45 roads, representing 569,261 freight 
equipment cars, and it is to beregretted that a majority of 
the members, in replying, have gone no further into the 
subject than a simple statement of fact as to whether or not 
safety chains were used on freight equipment cars on their 
lines, thus depriving the committee of the benefit of their 
views relative to the location, manner of attaching to cars, 
etc. From such information as has been submitted, how- 
ever, the deduction of your committee is that the consensus 
of opinion is adverse to the use of safety chains on freight 
equipment cars generally, and in support of this opiniona 
variety of reasons are given, some of which are as follows: 

Chains would not be used, and, therefore, would be an un- 
profitable investment. Expensive in first cost and mainten- 
ance. Impracticable; trainmen wouJd not use them. 
Couplers render them unnecessary. Not reliable on account 
of slack. 
An opinion favorable to the use of safety chains on twin 

and triple flat cars and low side gondolas, when carrying 
ing long timbers or structural material loaded on two or 
more cars, is given on the ground that they are an element 
of safety and reduce the chances of damage and delay, to- 
gether with the attendant expense resulting from the part- 
ing of trains. Of the total replies received to the eommit- 
tee’s circular, 12 roads, representing 226,351 freight equip- 
ment cars, favor the use of safety chains ; whereas 33 roads, 
representing 342,910 cars, are either unfavorable to their use 
or regard the subject as not material. Of the latter, 16 roads 
(201,672 cars) do not consider them necessary on freight cars 
of any description, and 17 roads (141,238 cars) express no 
opinion. While 12 roads report favorably as regards safety 
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chains, their actual use, at present, is confined to five roads, 
and on the latter they are applied only to such cars as may 
be used in the transportation of structural iron, long timber, 
piling, etc. One line had 500 cars equipped with chains, but 
removed them on account of the expense of maintenance. 

The committee has had but little to work on in the way of 
suggestions from members—past experience having been 
cited in but one instance—and its conclusions have necessa- 
rily been arrived at as much by assumption as by logical de- 
duction. Itis its opinion that safety chains are necessary 
only on flat and low side gondola cars which are frequently 
used as twins and triplets, to carry lading extending over 
two or three cars. The committee does not recommend the 
general use of safety chains on any classes of cars; but with 
a view to securing interchangeability of such chains as may 
be applied, recommends those which are shown in Fig. 1 for 
adoption as standard of the association. 

H. CouLtTER, JAMES EK. Simons, E. E. Carver, W. H. 
Day, J. J. CASEY, Committee. 

Mr. Barr: I believe we are going to vote to recommend a 

practice which none of us believes in, in submitting this 

question to letter ballot. Iam inclined to think that the 

proper course to pursue in this case is to express the sense 
of the association that the use of chains is not to be gener- 

ally recommended ; that if there are any special loads, logs 

to be hauled, etc., some special provision can be made for 

them. We do not want to recommend something for prac- 
tice that we do not believe in. 

Mr. Rhodes: I had Mr. Barr’s views originally, but in 

reading the report of the committee it is evident that for 

certain kinds of cars and certain loads this method of chain: 

ing would be very desirable, if it was uniform. I agree with 

Mr. Barr that for general uses the safety chain for ordinary 

cars is useless, and becomes more so every day than it has 

been in the past, for the reason that our carsare gradually be- 
coming equipped with the M. C. B. coupler and automatic 
brake. With the automatic brake there is no necessity for 
any safety chains between cars, and many roads do not use 

them. It would seem that the general tendency of the de- 
vice is to become less and jess useful every day, but whether 
it would be a good thing to have on our file a device to meet 
the few emergencies which may come up, is another ques- 
tion. 

Mr. Lewis: I think it would be a wise thing to define some 
standard or uniform method of linking cars in that way. It 
cannot do any harm. In fact it would be a good thing, 

Mr, Marshall: As for the necessity growing less, I think 
it will grow greater with the introduction of four-track sys- 
tem, where, in the event of trouble, the stoppage becomes so 
much more serious. The committee says that it does not 
recommend the general use of safety chains on any class of 
ears. It wishes to provide for those special cases where 
the use of chains would be appropriate on certain classes of 
cars and as circumstances may decide. 

Mr. Barr: Is there any one here who knows of any cars 
equipped in this way? 

Mr. Marshall: Our road has nearly seven hundred. 
Mr. Waitt: I think itis the general practice, where long 

structural iron or telegraph poles are being transported, to 
use two cars and to chain the two cars together, We do 

not always feel confidence enough in the ordinary coupling 

holding, and we take the additional precaution against the 

breaking in two of the train and the terrible wreck that 

would follow with that class of material. We would make 

no mistake in submitting this question for recommended 

practice. I do not feel, however, that the dimensions given 

by the committee are just as they should be. It seems to 

me that the location of the chains are too far from the 

center of the car. On our passenger equipment we adopted 

1414 inches on each side of the center as recommended prac- 

tice. They would be better there than if spread 27 inches 

each side of the center. With chains that are not very 

long, in rounding curves that might cause trouble and pull 

out the sills, if the chains didn’t break. It would be better 

to substitute the dimensions that are given for passenger 

equipment—just divide the 27 inches almost in half. I move 

that this be reeommitted to the committee, to report later 

in the session as to the advisability of changing that. 

Carried. 
Heating Passenger Equipment, 

The report on this subject embraced 29 questions and 

answers thereto by about 30 members. These questions and 

answers showed that 26 members answering use pressure re- 

ducing valves on the steam pipe at the locomotive, and that 

three do not. Respecting the desirable pressure at this 

valve, two recommended 5 pounds, three 10, three 15, one 20, 

two 40 and one 60 ; and others recommended all degrees of 

pressure between these extremes, showing a wide diversity of 

practice. No members answering used pressure reducing 

valves on cars. Nineteen had adopted the standard size and 

location forend of train pipe, and eight had not. Eighteen 

recommend iron for hose nipples, and nine brass. The 

average time of service of steam hose on cars is te- 

ported as about 10 months, varying on different roads, an- 

swering from two months to two years. Of the members an- 
swering, 13 use the Sewall steam coupling on 2,572 cars; five 

use the Gold coupling on 1,376 cars, and others use the Gibbs 

on 161 cars, Martin, 111; P. R. R., 147; Gibbs & Sewall, 40; 

Gibbs & Johnson, 145; McElroy, 802; J. D. Searl, 3; Martin & 

Sewall, 374, and Sewall & Gold on 188 cars. In the use of 

train pipe cocks there is wide diversity of practice, the three- 

way cock being the apparent favorite, while some use globe 

valves and plug cocks, and others use numerous special 

cocks. The heating surface used varies from 34 to 300 square 

feet. Seven had good results with automatic temperature 
regulators, and two had not. The Consolidated car heating 

regulator being the only onenamed. 

Twenty-one members, representing 2,454 cars, have stoves 

in them for use in case of emergency; 9 members, represent- 

ing 3,415 cars,do not. A majority favor keeping steam 

heated cars warm at terminals. 

From 30 answers received from roads representing 30,011 

miles, the committee finds 5,869 cars equipped with steam 

heating apparatus or other improved methods, and 6,432 

ears not equipped. It also finds answers from 13 roads, rep- 

resenting 16,947 miles and 2,414 cars, which have not adopted 

steam heat, making a grand total of 5,869 cars equipped and 

8,846 cars not equipped. 
Messrs. W. L. Hoffecker, George F. Wilson, John Hodge, 

James Macbeth and A. J. Cromwell were the committee on 

this subject. 

Mr. Waitt moved that the report of the committee be 

received and the committee discharged. Carried. 
A report on the lighting of passenger equipment, prepared 

by the Secretary, was read. 

Lighting Passenger Equipment. 

When it became evident that no report would be presented 
to this convention by the committee appointed to consider 
what improvements had been made in the lighting of pas- 
senger equipment cars, the President of the Association 
directed the Secretary to make some inquiries of the prin- 
cipal railroad companies, and to present the substance of the 
replies received to this inquiry to the convention in lieu of a 
report of the committee. 

ursuing these instructions the Secretary addressed a 
letter of inquiry to most of the principal railroads repre- 
sented in the Association and received replies, principally 
statistical, to many of these letters. 
Many of the railroad companies report thatin using oil for 

lighting cars they have recently introduced improved lamps, 
and the Adams & Westlake ‘‘ Acme” lamp is mentioned in 
several cases as being introduced in lieu of the older lamps, 
with marked improvement in the light. 
Of the roads using the Pintsch light, the following in- 

formation is given: 
The Philadelphia & Reading Railroad Company is chang- 

ing gradually to Pintsch light for their system. 
Maine Central R. R. Co. Pintsch gas is very satisfactory. 
Union Pacific System. Pintsch light adopted and equip- 

ping six or seven cars per month, 
Central Railroad of New Jersey. Patrons well pleased 

with Pintsch light and is considered the best. 
Cleveland, Cincinnati, Chicago & St. Louis Ry. Co. Have 

adopted Pintsch light and equipping 15 cars per month. 
Denver & Rio Grande.R. R. Co. Pintsch light is used on 

all cars that can be charged at existing gas plants. 
Boston & Albany R. R. Co. Pintsch light is liked and is 

being extended. 
Chicago, Rock Island & Pacific Ry. Co. 

Pintsch light as fast as convenient. 
Michigan Central R. R. Co. Recently adopted Pintsch 

light, but have only commenced equipping cars. 
Wagner Palace Car Company. Changing to Pintsch light 

as rapidly as possible, as it gives a very satisfactory light 
with a minimum of expense. 
Pullman Palace CarCo. Applying Pintsch light largely at 

request of railroad companies using the cars. Find its use 
is a great saving inthe matter of carpets and upholstery, 
as oil lamps will leak more or less and injure them. 

Of the roads reporting the use of the Frost light, the— 
New York, Ontario & Western Ry. Co. says cars generally 

repaired are being equipped with this light. 
The other roads do not mention at what rate it is being ex- 

tended. 
Several roads report that they have had more or less ex- 

perience with electric lighting by means of secondary bat- 
teries. 
The Grand Trunk Ry. did not find the use of such a light 

satisfactory on account of the expense, and it has been re- 
moved from all cars excepting one. 
The Boston & Maine, Boston & Albany and Louisville, 

New Albany & Chicago roads all report the use of secondary 
batteries too expensive and removed from experimental ser- 
vice, 
The Chesapeake & Ohio Ry. Co. says its experience with 

secondary batteries has been very satisfactory; that it 
produces an average of 148,8 C, P, percar at 94,9 cents per 
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day of 14 hours ligkt, and that the cars run from Cincinnati 
to Jersey City and return with one charging. 
The Pennsylvania company, Northwest System, reports 

that its experience with electric light is confined to that had 
with the Pullman cars on its Limited Express. The system 
has been in use about five years, and while it is somewhat 
expensive, it is very satisfactory in giving good light, and is 
capable of being distributed to the points at which most 
benefit is derived; also, that the liability of danger from 
fire is reduced toa minimum. The current is produced by a 
dynamo located in the baggage car, and the steam for the 
engine running the dynamo is furnished from the locomotive 
boiler. The cars are also provided with storage batteries 
through which the current passes, and these batteries are 
charged to some extent at terminals-from stationary plants. 

In 1889 the Chicago, Milwaukee & St. Paul company began 
experiments with the system the same as reported above for 
the Pennsylvania company, and some modifications were in- 
troduced tending to produce a more regular light, but after 
some two years’ experiments the plan was abandoned. As 
the trains which it desired to light were heavy trains for 
long distance runs, it was considered feasible to use a direct 
current lighting system, doing away entirely with the sec- 
ondary batteries. From this idea their present system was 
introduced and has been in successful use up to date. For 
some trains they use alight and heat tender in which is lo- 
cated a boiler as well as an engine and dynamo for the pro- 
duction of the current. In summer time when steam is not 
required for heating, the light and heat tenders are laid off 
and the lighting outfit is placed in the forward end of the 
baggage car using steam from the locomotive boiler. The 
system of wiring the cars for this Jight, as developed by Mr. 
Gibbs, of the C., M. & St. P. Ry., embodies some new features 
especially in regard to the placing of lights in the berths an 
at other points close to the object to be illuminated. ‘The 
details of this system of lighting have been thoroughly worked 
out and the cars are well and uniformly lighted. The cost 
of running the light is estimated at 88 cents per car per day 
when figured on a7 car train, but if a longer train were taken 
the cost per car per day would be somewhat less, as the 
allowance for attendance would be the same. 

Jno. W. CLoup, Secretary. 

Mr. Waitt moved that the report be received. Carried. 

Mr. Waitt, chairman of the committee on lubrication of 

cars, read the report. 

Lubrication of Cars. 

Among the elements which zo to make up the successful 
operation of railway trains, the items of journal lubrication 
and hot box prevention play a very important part. AlI- 
though for years careful attention has been paid to reduc- 
ing the cost of oiling per mile for locomotives, and every 
facility has been furnished and every effort bent to make a 
record of economy in this direction, without interfering 
with freedom from heating, yet the same feature in connec- 
tion with car operation has been very generally neglected. 
When it is considered that for every locomotive in service 
there are more than 100 cars, and where the locomotive is 
making 200 miles per day perhaps the corresponding cars 
are making over 2,000 miles, we may begin to see the import- 
ance of the study of economy in car lubrication. In the 
construction of the locomotive, exceeding care is taken to 
provide large bearing surfaces, with the boxes made of the 
finest quality of bronze, carefully fitted, all the parts, such 
as boxes, jaws, slides, etc., being made perfectly square and 
true, all being finished machine work. Daily inspection, 
cleaning and oiling are given to these parts of the locomotive, 
and invariably the better grades of oil are used. Even with 
this care trouble frequently occurs. It is thought altogether 
necessary to give the greatest care to the bearings that carry 
our splendid motive power, but with the more extensive car 
equipment such is far from the general practice. Possibly 
familiarity breeds contempt, and from the great number of 
such cars there is a natural feeling that they are of little 
consequence, and most anything will do for them. 
On our car equipment, which has to make equally good 

speed with the locomotives, there are no nicely fitted parts, 
but instead only rough castings, sometimes loosely and 
sometimes tightly fitting, are thrown together with often- 
times little or no attention to the fact of the parts being square 
or in line. Bearings,!sometimes bored, but more often rough, 
but sometimes having the roughness kindly softened by a 
charitable covering of lead, are often crowded into boxes 
which they but indifferently fit, with a key or wedge on the 
top which many times binds them so that there is little or 
no play. Such a combination put together by unskillea 
workmen, and lubricated from a limited amount of waste, 
half saturated with the cheapest of crude earth oils, is put 
into competition with the nicely adjusted and well-cared-for 
locomotive, and is expected to give good results and be free 
from annoying detentions due to hot boxes and cut journals. 
The absurdity of the requirements under such altogether 
too prevalent conditions is evident at once. Replies have 
been received from only 46 roads, representing about 576,000 
cars. It is evident that oil rather than grease is the prefer- 
ence as a means of lubrication, as no road replying used 
grease exclusively, although six were using some grease in 
connection with oil, but all preferred oil for general use. 
The grades of oil in use vary from a very cheap crude oil at 
5 cents to the best refined Galena oii at 35 cents per gallon. 
Twenty-one of the roads replying are using Galena oil, while 
seventeen roads use common West Virginia or black oil, and 
eight roads use either special oils or else part Galena and 
part comman black oil. From the replies received we find 
that the cost of oiling cars per 1,000 miles varies from 6 cents 
to 41.6 cents on passenger equipment, and from 6 cents to 
26.3 on freight cars. 
We find that 21 out of 45 roads use special cooling com- 

pounds to prevent or reduce hot boxes, in addition to the 
regular oil lubricant. A singular but significant fact is no- 
ticed, that with but four exceptions the use of special cool- 
ing compounds is confined to tha roads using the cheap 
grade of oils. Itseems that of the 25 roads who find no need 
for a special cooling mixture, 21 of them are those who 
use only the high grade Galena oil. This would seem to in- 
dicate clearly that the high grade of oils are better lubricators 
and need no expensive assistants in the shape of cooling mix- 
tures. This suggests to your committee that in figuring on 
the comparative economy of different grades of oils, the fea- 
ture of there being no necessity for a special cooler for use 
of trainmen and inspectors should be fully recognized. 
From the 21 roads using special cooling mixtures, 2 roads 

report poor results, 7 fair results, 11 good and 1 very good. 
It can safely be said in this connection that there are un- 
doubtedly many cases of hot boxes occurring to-day that 
can be partially or wholly remedied by these special coolers 
judiciously used, but your committee firmly believe that 
many, if not most, of these cars could be equally well cared 
for by the use by trainmen or inspectors of a proper quantity 
of freshly soaked waste and oil, carefully applied, the poor 
and dirty waste in the box being first removed. We further 
believe that, by proper care being taken, in connection with 
various important points, which will be referred to later, 
few if any hot boxes need occur. The replies to in- 
quiries state that 21 roads out of 46 keep a record of hot 
boxes and four roads keep record on passenger trains only. 
From the fact that only 12 roads are able to give definite 
figures as to number of hot boxes on passenger equipment, 
and only 10 roads on freight, the committee can only infer 
that on the balance of the roads the records kept are not 
complete, definite or reliable. Four roads report no hot — 
obxes, or too few to keep record of. 
The record of hot boxes per 1,000 miles on passenger equip- 

ment, as reported, shows quitea variation, running from .001 
to .19, the average being .0516; or, in other words, the best — 
record was one hot box in 1,000,000 miles run, while the 

> 
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rest had one in about every 5,360 miles run, the average 
ing one in about every 20,000 miles. A curious fact is 

shown by the reports, namely, that the three roads showing 
the best records and the three showing the poorest, all are 
using the highest grades and, consequently, the highest- 
riced oils. This fact shows quite clearly that, though the 

t results can only be obtained by the use of the best 
_ grades of oil, poor results may be had with the same oil 
_ where insufficient attention is paid to other important fea- 
tures. Or, in other words, the quality of Jubricant is 
_ only one of the many details that must be looked after in 
_ the successful lubrication and cool running of car journals. 
_ Another very curious development is the large variation 
- in the number of gallons of oil used to the 1,000 miles run. 

This runs, on passenger equipment, as high aa 44 gallons 
and as low as {5 of a gallon, the latter figure being on a short 
road with but few trains, which runs through a territory 
free from sand. Most roads, in oiling passenger equipment, 
use from 1 to 2 gallons per car per 1,000 miles run. The great 

- variation will account readily for the well-oiled ties on some 
lines and the wheels so often found thickly coated with 

_ grease and dirt. There is undoubtedly room for greater 
~ economy and much improvemené by more careful supervision 
of car oiling. In the oiling of freight equipment a similar] 

large variation in practice is noticed from the replies recelaad. 
The minimum amount of oil used is slightly less than one- 
gh of a gallon per 1,000 miles, while the maximum is 21¢ 
gallons. 
As to the kind of packing which is best, there seems to be 

no great unanimity of opinion. Seventeen roads use and 
favor ail wool waste; nine roads are in favor of cotton waste 
wholly; 16 roads are in favor of wool for passenger equip- 
ment, and cotton for freight, while three roads are using 
successfully elastic wool, a composite material of wool and 
some elastic vegetable fiber. It is generally conceded that 
high speed passenger trains require greater care and better 
material than freight trains. The practice of 33 roads out of 
45 indicates that wool is generally considered the best 
material for a reliable packing. Its elasticity and durability, 
as well as the fact that a pound of good quality wool waste 
will go further in filling a box than even best cotton, all are 
in its favor for passenger cars, even though its cost per pound 
is considerably more than cotton. Your committee feel 
warranted in recommending a good grade of all wool waste, 
which is free from dirt, and is composed of good lone fiber, 
as the best material for packing that can be obtained. The 
data at hand do not warrant giving any reliable con- 
clusions as to the comparative efliciency and economy of cot- 
ton waste and elastic wool. 
The opinions of roads with regard to the comparative free- 

dom from heating of iron and steel axles, seem to be about 
equally divided, and about all that can be said is that proba- 
bly steel axles are freer from flaws and seams in journals than 
iron, and for that reason heat less from those causes. But, 
on the other hand, the grain of steel axles being much closer 
than in iron, there is less oportunity for the oil to be held in 
the minute spaces between the molecules of metal, and, asa 
consequence, it is somewhat more difficult to lubricate steel 

_ journals, if they are loaded to anywhere near their full ca- 
pacity. 
The subject of proper mixtures and metals for journal 

_ bearings, and the kind and quality of metal for linings, is 
_ one which the replies to inquiries show to bein a very un- 
_ decided state. There seems to be no uniformity of opinion 

ou any kind of metal or any proportions of mixtures. On a 

a] 

few points as to journal bearings there is almost entire 
unanimity, All but two out of 46 roads favor a solid lead 
lined journal bearing. Some of those so deciding are to a 
slight extent using filled shell bearings. All roads agree 
that the journal bearings should be ground or bored, and 
lined, on a radius larger at least by =; inch than the journal 
they are torunon. Some roads wish this to be as much as 
#s; inch larger. It is astonishing tofind a few roads who 
neither bore nor grind their journal bearings, but simply 
clean the surface of the bearing and coat them with ,; to ,°- 
inch of lead or babbitt, and then are surprised when the 
lining is worn through that the hard, sand lined surface of 
the bearing should begin to cause heating and cutting of the 
journal. No worse or more dangerous practice has come to 
the notice of your committee than allowing practically a 
rough unfinished casting to be used on a niccly polished 
journal to carry the weight of a heavy passenger coach, or 
sleeper, moving at from 40 to 60 miles an hour, with its 

‘ freight of human lives who might be instantly killed or 
maimed by the excessive heating and consequent breaking 
off of a journal. 

The information received by the committee indicates the 
almost universal use of lead, or lead with a very small per- 
centage of antimony, as the best metal for lining bearings. 
From the general tenor of replies received to our circular, 

and from our individual experience, it seems clear to us that 
there are a number of important features to be carefully 
looked after, in order to get good results in the line of eco- 
nomical lubrication and as nearly absolute freedom as possi- 
ble from hot boxes. Among other features the most im- 
portant are: 

1, Oil; 2, waste; 3, journal bearings; 4, axles; 5, general 
construction and maintenance of trucks; 6, instructions to 
shop foremen and inspectors as to care, repairs and reports 
in connection with oiling of cars and attention to hot boxes. 
A negiect of either of the above enumerated items is liable 

to cause much trouble and annoyance by increasing the 
heating and cutting of journals; but careful attention paid 
to all is sure to give a record free, or practically so, from 
such annoyances on our home cars, and will domuch toward 
reducing the troubles on foreign equipment on our lines. 

j Oil.—It is a safe general rule that articles which are high- 
_ priced, because of their superior quality, give the best re- 
_ sults, and this is true with regard to car lubricating oils. It 

would be very desirable if this question could be more defi- 
_ nitely settled in an official and reliable way, and we would 

recommend that the subject of lubricating oils for cars be 
made the special subject of committee work for the next 
year, with the object of obtaining samples from the ordinary 
shipments made by various leading oil supply firms, and 
submitting them to careful shop tests and, if feasible, to 
such service tests as may be arranged for. 

| Waste.—It is clear that in order to obtain good results the 
i grade of waste must be such that it is free from sweepings 

and dirt, or fine stuff, and it should not contain pieces of 
twine, rope, rags, or other useless and harmful materials 
often found in cheap waste, both wooland cotton. The best 
results, in the committee’s opinion, will be had with good 

_ elastic wool waste without the introduction of any cheapen- 
_ ing fiber, introduced nominally to give it great elasticity, 

but really so that it will sell cheaper. Wool or cotton will 
: feed up the oil, but fiber will not. Cotton waste, though 

i 

: 
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somewhat elastic when fresh, soon loses this quality en- 
tirely and becomes matted and packed, settling away from 
the bottom of the journals and theres cutting off the sup- 
ply of oil. It should be a univeral rule, which ought to 

_ stand in writing in every railroad shop, that all waste must 
__ be soaked in oil, being well covered, for at least 24 hours be- 

fore being used; if possible, it should have 48 hours for the 
oil to act on it. In order that waste so saturated may not be 
used with more oil than it will properly hold, before using, 
it should be drained from any surplus by being placed on a 
screen placed so the drainingswill drip on to the still soak— 
ing waste beneath. 

ournal Bearings.—Wonderful claims are made for the 
saving effected by using any one of the legion of special mix- 
tures for journal bearings, with which every railroad 
mechanical department is besieged. There may be good 
grounds in the various claims, but unfortunately there has 
never been any pynortnn ey of officially knowing the com- 

ative merit of the different em of bearings. The need 
or accurate information, based on experiments conducted 

under similar conditions on different roads, is very evident, 
and it seems to your committee that the M. C. B. Associa- 
tion can doa great service to railroads by taking up and com- 
pleting such a series of tests, both in the shop and on the 
road, as will develop facts and figures of a reliable character 
as to the merits of the materials most commonly used in 
railway service. Hence, we would recommend that for the 
coming year, if possible, a committee take up the subject of 
“The Economics of Journal Bearings,” as determined by 
shop and service tests. Experience has shown to us the fact 
that some of the most serious difficulties due to journal 
bearings have not been due to varying proportions of the 
different constituent metals, but rather to mechanical de- 
fects. Railroads are oftentimes very careful to specify 
minutely that a bearing must contain certain proportions of 
various metals, but fail to specify or note as to the accuracy 
of the dimensions, the manner of preparing or applying 
the linings, or the size of the bore or of the arbor on which 
the lining is poured. A few roads have, by careful experi- 
ments covering from six months to two or three years, 
clearly proven that fifty per cent. of their hot boxes have 
come from not knowing that their bearings and keys were 
properly constructed in their relations to each other and to 
the oil boxes. 

It is surprising in the replies we have received to see that 
only seven out of forty-five roads test their jourval bearings 
and wedges to see that they are proper in dimensions and 
relation to parts they are supposed to fit. Is it any wonder 
that boxes run hot when so ttle attention is paid to this 
important part of our cars? With a locomotive we take the 
greatest care to fit to , of an inch or less, but the prevalent 
idea with the cars would appear to be that it matters little 
so long as we can drive the parts together with a hammer. 
From an examination of bearings removed from some two 
hundred or more cases of hot boxes, it was found that over 
seventy-five per cent. of them showed that either they did 
not fit the key properly, or else there was no provision made 
for the bearing to adjust itself to the irregularities of the 
truck. In most cases where the journal bearing and key 
were both straight on the back, allowing no automatic 
adjustment, the bearing would invariably show a heavy 
amount of wear on the outer end, showing that truck was 
out of square or bearing of equalizer on top of journal box, 
or the spring on the equalizer was bearing stronger on the 
outside. Trucks will get out of square, pedestals also out of 
plumb. Equalizers will get a twist in them or not set fairly 
on the rough top of the oil-boxes, the equalizer springs 
will often be so placed that more weight is 
thrown on one side than on the other. The re- 
sults of all the common errors is felt in the dis- 
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back side of flange to the side lug of bearing. All of these 
points are essential to smooth running bearings and free- 
dom from heating, and it will be surprising to most mem- 
bers to find how many bearings commonly accepted do not 
fulfill the requirements of the above gages. 
Axles.—Another prevalent cause of hot boxes is defective 

axles. In these days of the increasing use of steel it is 
getting to be very difficult to obtain good scrap iron axles, 
free from seams and flaws, and the necessity for strict 
specifications and rigid inspection in connection with new 
axles is very necessary. If steel axles are substituted for 
iron, in the opinion of many (perhaps one-half) of the 
railroad experts in the country, it is merely “jumping 
from the frying pan into the fire.” One thing is certain 
if iron axles continue to grow poorer and the manufacturers 
protest against strict requirements, the railroads will be 
forced to the alternative of steel axles. 

So long as the experience of different railroads varies to 
the extent shown in the replies received, it would be unwise 
of this committee to advocate any particular metal for 
axles as superior to any other; but as in the case of oil 
and journal bearing, we believe some official experiments 
would be very desirable. 
Judging from the condition of the journals in many cars 

built by car manufacturing companies, it would seem that 
inspectors and manufacturers have noclearly defined in- 
structions as to what will be accepted in the way of imper- 
fect journals. A perfect journal on an axle is almost an 
impossibility. In steel axles a very close approach may be 
found, but in iron, the welding, or lack of it, will show in 
the way of dark seams, sometimes like a hairline, and some - 
times showing a wide opening. For a safe limit which will 
be reasonably certain to insure cool running of a journal, the 
following may be safely incorporated in axle specifications: 

“ Axles must be well hammered and free from any clearly 
defined*open seams, Axles must finish in the lathe with the 
journal free from flaws in the way of holes or pieces shelled 
out, or seams large enough so that with a knife blade scale 
or dirt can be removed from such seams, or open seams show- 
ing a clear opening of -; inch or over, and being one inch in 
iength. Journals must be finished perfectly smooth, showing 
no clearly defined tool marks or roughness when tried by 
running the finger nail over the journa! lengthwise.” 
To insure the necessary amount of hammering from a 

heavy hammer, if a limit from the standard dimensions is 
fixed upon, and a corresponding limit to variation in weight 
is specified, the necessary hammering will be assured. 
General Construction and Maintenance of Trucks.— 

More hot boxes occur from failure to look after this im- 
portant matter than from any other source. This is the 
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PROPOSED GAGES FOR JOURNAL BEARINGS AND KEYS. 

tribution of the weight of the car on the journal. If the top 
of the bearing and the key is straight the contact is rigid, 
and as the weight is transmitted to the top of the oil-box, so 
it is transmitted to the journal, either bearing centrally or 
harder at one end than at the other. The M. C. B, Associa— 
tion committees in previous years wisely recognized this 
feature and provided for it, by rounding the top of the 3% 
by 7 bearing, and the top of the 414 by 8 key, thus allowing 
for an automatic adjustment to overcome any irregularities 
in the truck, and still keep the weight practically over the 
center of the journal, thus preventing an excessive pressure 
on eitherend. Many roads have overlooked the need of this 
adjustment and by making straight back, so-called M. C. 
B. bearings and keys, are"having many unnecessary hot 
boxes, orare obliged to use an excessive amount of oil or 
special cooler to run their cars without any unusual amount 
of heating. It may be that the curved back of the 334 by 7 
M. C. B. bearing has been abandoned by some from the fact 
that when worn thin the pressure is transmitted heavier in 
the center than at the ends, owing to slight spring of the 
thinner ends of the bearing, resulting in the axle being worn 
slightly hollow. It is an open question if it is not better to 
hold to the curved top bearing, with its few cases of 
hollow journals, than to make the bearing straight, thereby 
changing the standard and having more or less hot boxes in 
consequence. The committee deem it wise to recommend to 

the consideration of the Association the changing of the 
present standard 334 by 7 journal bearing and key to the 
form given to the 414% by 8 bearing and key, namely, make 
the top of the bearing straight and curve the top of key in- 
stead of the opposite, as it now is. This change could be 
made without interfering with interchangeability of parts, 
and in a few years all cars would be changed with the bene- 

fits accruing yearly to each car changea. We would also 

recommend that all M.C. B. journal bearings and keys 

made or purchased be required to pass the inspection and 

test of the gages shown in Fig. 2. These gages, Nos. 1 

and 2, are made in accordance with the strict M. C. B. 

dimensions in section, which it is very essential should not 

be exceeded, if the bearings and keys are to fit properly. 

Gages Nos. 3 and 4 are for use in testing the radius of the 

bore of bearing and radius of liming. Gage No. 5 is for test- 

ing the curve of top of 3°4 by 7 bearing and the proper radius 

of the fillet, and the limit in safe length for this bearing. 

Gage No. 6 is for testing proper curve of top of 44% by 8 

wedge, and safe limit for length of 414 by 8 journal bearing. 

The roads represented by two members of our committee 

can report most satisfactory results coming from the buying 

of bearings subject to part of these test gages. Another 

essential is the use of a solid caliper gage No.7, which we 

would recommend for the thickness of the bearing, which 

may be made to allow an excess of is inch over the stan- 

dard; also length gages Nos. 8 and 9, which will not permit 

bearings to yary from the standard, in the distance from 

main point in which locomotive and car practice differ. For 
good results in running, a truck must be put together by a 
mechanic, not a common laborer. The various parts must 
be put up exactly to standard dimensions, which can best 
be assured by using fixed gages for testing. The pedestals 
on passenger trucks must be plumb and square, the frames 
of the trucks must be square and all parts kept tight. The 
equalizers must be square in the feet and have them par- 
allel, and must have slight allowance made for the spring 
in the car under load. The equalizer springs must be so 
located that the thin end of the spring will equalize the 
weight on each side of the center line, otherwise the foot of 
the equalizer will bear unevenly on the top of the oil box. 
The oil box covers must fit reasonably well. Dust guards 
must be close fitting and made entirely of, or lined with, 
some durable material like rawhide or vulcanized fiber. In 
roads passing through very sandy soil the tight dust guard 
and oil box cover are very essential; on ordinary roads these 
are features of much less importance than is commonly 
thought. With the trucks once properly constructed, it 
should yearly be gone over in all points above mentioned 
and nada right, if not found so. ; 

Before concluding this report your committee have one 
rather radical recommendation to make, namely, that for 
the best results to be obtained in line of good lubrication of 
cars and freedom from hot boxes, oil cans and clear oil 
should be removed from shops, shop yards, and train 
crews. Clear oil to be used only to a limited extent in inter- 
change inspection yards, The reason for our recommenda- 
tion is that most cases of heating of journals come from the 
waste sagging away from the journal, and therefore no oil 
is fed toit. Ifoilis poured onin such a case it only lubri- 
cates for a few minutes, for the oil still cannot feed on to 
the journal; but if instead of oil the dope bucket is used, a 
small quantity of freshly soaked waste will furnish the 
necessary oil and will at the same time fill the box with 
waste up close around the journal, allowing the remaining 
oil in the balance of the waste to feed tothe journal. If at 
shops all cars are freshly packed with saturated waste, or 
the box is properly filled with such, there is surely no neces- 
sity for the oil then. The use of waste in this manner will 
save much in the needless waste of oil, as well as put the 
oil boxes in the best condition for good service. 

A. M. Waitt, W. H. THoMAs, LE. Woop, F. A. STINARD, 
W.K. Carr, Committee. 

The report contained a lengthy set of instructions to 

“Shop Foremen and Inspectors,” ‘‘All Employees Con- 

cerned” and to ‘Freight Conductors and Brakemen”; also 
a form of report for the use of car inspectors to report hot 

boxes and broken axles, and a form of general statement 

showing the number and causes of hot boxes on the several 

divisions of a large road, At the conclusion of the report 
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Mr. Waitt gave a brief description of the gages and dimen- 

sions employed and referred to in the report of the com- 

mittee; having samples of journals ané gages, by which he 

showed their practical application. 

Mr. Barr: A point has been called to my attention by a 

couple of the most intelligent foremen of the car works that 

I have which disagrees with the position taken by the com- 

mittee, and that is that the use of some good old waste 

which has been in a box for a long time is better than fresh 

soaked waste, even after it is soaked for three or four days 

or more. I do not wish to find fault with the report, but 

pring it up to make it part of the subject for investigation 

for any future committee. I have been told time and again 

by some of our foremen that where they have had trouble 

in passenger cars, with journals running hot, they have 

remedied the difficulty by adhering to the use of old waste. 

Mr. Waitt: We do not recommend throwing away the old 

waste, except the dirty part, but before it is used again it 

should be resaturated with oil: 
Mr. Barr: I understand the committee recommends its use 

for freight cars. Iam not questioning the throwing away. 

Iam simply raising the question whether a box will run 

better packed with old waste, in fair condition, that has 

been used a long time, or will run better with new waste, no 

matter how long it is soaked. I think that question ought to 

be investigated. 
Mr. Marshall moved that the recommended change from 

33( by 7 bearing and key be submitted to letter ballot for 

adoption; that the recommendation as to further investiga- 

tion be referred to the committee on subjects; and the rec- 

ommendations as to gages be submitted to letter ballot 

for adoption as recommended practice, and the committee 

discharged with thanks. 

Mr. Leeds raoved to amend the motion, that the committee 

be continued for another year. It was necessary to have a 

rising vote on the amendment, and 33 were in favor and 26 

opposed, the amendment being adopted. Mr. Marshall’s 

motion was put and carried. 
Mr. West read the report of the Committee on Ventilation 

of Passenger Equipment. 
Ventilation of Passenger Equipment, 

Your committee on passenger car ventilation has, as it ex- 
pected, found the problem of securing perfect ventilation in 
passenger cars of all kinds an exceedingiy difficult and com- 
plex one, owing to the varying conditions of climate and 
service, as well as the inconsiderate selfishness of the aver- 
age passenger. 
When the temperature of the outer air is such that for 

the comfort of people sitting still in an average condition of 
health, the car must be warmed, heating and ventilation are 
inseparable, and any system of ventilation which does not 
admit warm, fresh air at the proper temperature must be 
incomplete. Open windows.and doors materially interfere 
with the effectiveness of any system of ventilation in winter 
time, and for the good of the majority of the passengers it 
becomes necessary to interfere somewhat with the personal 
liberties of the cranks and educate the trainmen to strike a 
fair average condition of temperature and freshness of the 
air; but in summer time the ventilating problem is very 
simple and narrows itself down to providing for the maxi- 
mum draft and air, with the minimum quantity of dust and 
rain. No system of ventilation requiring permanently fas- 
tened windows would be permissible in summer time, when 
the fanning action of the wind blowing over the heated skin 
rovides the cooling influence which makes life endurable. 
nstances have been mentioned where in such cases passen- 

gers have smashed the glass out of coach windows, and paid 
$1.50 for fresh air. 
Without going too much into details, researches have 

shown that each normal human being requires at least four 
cubic feet of fresh pure air per minute, to replace the air vi- 
tiated by thelungs and skin, the vitiation consisting of car- 
bonic acid and moisture, with smells and micro-organisms, 
the oxygen in the air being proportionately reduced. For 
those not familiar with what has been effected by modern 
systems of ventilation in hospitals, etc., it may be interest- 
ing to say that physicians attribute a very large portion of 
their modern successes in hospitals, as well as the improved 
health of school children and othersin large public buildings, 
to the better systems of ventilation now in more general use, 
As the law of diffusion of gases makes it impracticable to 

remove just the net amount of vitiated air from the body of 
a human being, and replace it with fresh air, a much larger 
portion of fresh air is therefore necessary to dilute the air 
surrounding a human being to keepit at such a degree of 
purity that it will not be unhealthy or objectionable. To 
mix the air in such a way that the carbonic acid will not 
exceed six or seven parts in ten thousand requires not less 
than 22 cubic feet of air per minute per person, the best 
practice allows 30 cubic feet per minute per head. The aver- 
age amount of carbonic acid in fresh air is between three 
and four parts in ten thousand. When carbonic acid is in 
excess of ten or twelve parts in ten thousand, the air is bad 
and unhea‘thy. This means that in a 50-foot modern coach, 
seating 58 people, and having five powerful gas burners, the 
ventilating apparatus should havea capacity of 2,640 cubic 
feet of fresh air per minute. This, it will be noticed, is more 
than half the cubic capacity of the car, so that the 
a'r in the car ought to be changed a little oftener than 
once every two minutes. This must be done without draft 
or without inconvenience to the passengers. The car above 
mentioned would have 28 trailing sash ventilators of usual 
size for carrying off the foul air, and through these openings 
say 2,700 feet per minute of vitiated air should be exhausted; 
which means that the air must pass through these ventila- 
tors at a speed of about five and three-quarters miles per 
hour. Air moving at the rate of two or three miles per hour 
is hardly perceptible to the senses, but when the speed rises 
to five or six miles per hour it is considered a pleasant 
breeze. Of course, it must be borne in mind that no exhaust 
ventilator can work successfully unless fresh air is admitted 
as rapidly as the exhausters would extract the air from the 
car. Therefore, it is plain that no system of ventilation is 
complete unless it provides for both the admission of fresh 
air as well as for the abstraction of the foul air, or for the 
coach before mentioned we must furnish 2,700 cubic feet of 
fresh air per minute. 
When air is admitted to an inclosure occupied by human 

beings at a speed of not over 344 miles per hour, the differ- 
ence between drafts and ventilation simply becomes a ques- 
tion of temperature, cold air comingin at this speed being 
felt as a draft. The heating apparatus, therefore, of a 
passenger car of a size as given above, should be so con- 
structed that it can warm and deliver into the car 2,700 cubic 
feet of air at 4 temperature of 70 degrees Fahr. This part of 
the pial ea belongs to the domain of your Commit: 
tee on the Heating of Passenger Cars, and should not be 
elaborated here. 

Another very important point is the humidity of the air. 
The moisture in the air varies according to temperature and 
locality, and the human skin is peculiarly sensitive to the con- 
dition of the air as regards moisture. At 32 degrees Fahr.— 
freezing point—the air is almost dry. At 70 degrees Fabr. 
the air should have from four to five grains of water per 
cubic foot held in a state of vapor, and at 100 degrees Fahr. 
10 grains per cubic foot would be anormal condition of hu- 

midity. Now, if winter air is simply warmed and served up 
in a practically dry state, it is exceedingly unpleasant, caus- 
ing & dry, parched feeling to the skin. ; 

s regards the proper location of the outlets and inlets, 
many mistakes have been made by inventors and others, 
they supposing that because the carbonic acid gas is heavier 
than air, the foul air would be at the bottom or floor of the 
room or car, and that the outlets for the foul air should be 
at or near the floor line. As the air emitted from the lungs 
is generally at more than 10 or 12 degrees Fahr. higher tem- 
perature than that surrounding us, it will be at least two 
per cent. lighter and the addition of two or three parts of 
carbonic acid in 10,000 parts of air will not begin to counter 
act the decrease of weight caused by the additional warmth. 
All the best modern authorities on ventilation are unanimous 
in stating that fresh warm air should be distributed low 
down through as many openings as can be arranged for, the 
foul a*r to be carried out as it ascends at the roof or ceiling. 
Anuther law of nature which is often lost sight of is the 

law of diffusion of gases. If this law did not exist, then in- 
stead of the carbonic acid being uniformly distributed in the 
air, and varying very little, if any, between the plains 
and tops of the mountains, the earth would be blanketed 
around with a heavy cloud of carbonic acid. There could be 
no life in such an atmosphere, and instead of the clouds being 
generally up in the sky, they would be lying on the earth at 
all times as a permanent fog, the oxygen being above this, 
and the nitrogen being still further out next to space—a sort 
of atmospheric ‘“‘pousse cafe.” There are places such as in 
the bottoms of wells, the celebrated Valley of Death, the 
neighborhood of factories and furnaces, where the carbonic 
acid is formed faster than the diffusion can carry it off, but 
such cases are exceptional. 
Another important consideration, which must not be lost 

sight of, is that the amount of air breathed by the pas- 
sengers and necessary for good ventilation is entirely inde- 
pendent of the speed of the train, so that if the ventilating 
apparatus is so arranged that the air has to be forced in by 
the movement of the train and exhausted by the same 
source of power, the ventilation will be very unequal, and 
when the cars are standing, running slowly, or moving with 
the wind, there will be practicaliy no ventilation at all. 

In all modern systems of ventilation, sanitary engineers 
endeavor to have a plenum instead of a vacuum, or, in other 
words, to have a slight excess pressure inside of the build- 
ing instead of a slight vacuum. With a plenum there can 
never be erik cold drafts or admission of smoke, dust or 
cinders, for the reason that the pressure would always be 
driving the air outward through every crack and opening. 
With a vacuum the reverse is the case, and dust, smoke and 
cold air will find their way in at every crack. It is very de- 
sirable that the windows of passenger cars be so arranged 
that they can be locked fast in winter time to prevent one 
obstinate passenger interfering with the comfort of the 
whole carload, but this can only be done when a sufficient 
supply of fresh air is constantly being furnished to the pas- 
sengers, comfortably warmed. The opening of the doors at 
stations is also a great interference with a uniform system 
of ventilation. This cannot be avoided, but the evil effects 
of it can be largely overcome by building the cars with an 
inner swinging door. Most of the modern larger passenger 
cars having smoking rooms, double saloons and heating 
apartments, can be very easily fitted up with a swinging 
door at the end of the passage in between the compart- 
ments, which will act asa kind of air lock and preventa 

used, so as t3 form an air lock or inside vestibule, to prevent ) 
the admission of cold air and dust every time the doors to — 
the platform are opened. : 

It may be argued that there is no use for any such system 

ventilaton of passenger cars are good enough, and that no- 
of ventilation as this, that the present arrangements for the 

body is any the worse for the present state of affairs. To 
show that this is an entirely wrong position to take, your 
committee had a number of tests made to show the de- 
gree of foulness of the air in sleeping cars, chair cars and 
day coaches, which tests have been under the supervision of 
Mr. William Forsyth, of the C., B. & Q., through the kind- 
ness of Mr. Rhodes. Pure air contains from three to four 
parts in 10,000 of carboni¢ acid, and at 70 degrees Fabr. an 
average condition of moisture would be from four to five 
grains of water per cubic foot. Dr. Angus Smith made a 
series of careful experiments in lead-lined air-tight rooms for 
the purpose of seeing how long healthy people could exist 
in an atmosphere having an excess of carbonic acid and 
moisture. As the result of his experience, it was shown 
that it was very unwholesome to breath an atmosphere hay- 
ing more than seven parts in 10,000 of carbonic acid, and that 
an atmosphere containing 10 parts in 10,000 could not be en- 
dured by delicate people for long without injury, and that 
as the presence of an excess of carbonic acid is a direct in- 
dication of the presence of micro-organisms, commonly 
called disease germs, the injurious effects are not 
merely limited to the poisonous influence of carbonic acid, 
but that the danger of taking organic diseases was 
very largely increased. It was further shown that the senses 
are a very unreliable guard in judging of the foulness of the 
atmosphere, and that people who remained in a room in 
which the atmosphere had become gradually fouled would 
hardly notice its foulness, whereas outsiders suddenly com- 
ing in would be almost suffocated. Micro-organisms, or 
disease germs, are not given off to any harmful extent in the 
exhalations of healthy human beings, but they are given off 
in large numbers in the breath and spittle and evaporation 
from the skin of unhealthy persons. Especially is this the 
case with people suffering from tuberculosis, whooping 
cough, fevers and so on, and the disease germs grow and 
multiply very rapidly in a foul, moist atmosphere. To quote 
a prominent Eastern railroad surgeon, ‘‘The road is short, 
straight and sure from vomica and mucous patch to the re- 
ceptive nedus in another’s body. Who that bas ever had 
forced on him an aerial feast of cabbage, onions, garlic, 
alcohol, tobacco and gastric effluvia of an old debauch can 
doubt that aqueous vapor can transport microscopic germs 
by the same route?” Experiments made in Europe on 
animals which were inoculated with a preparation from the 
dust beaten out of the cushions of railroad cars in ordinary 
service, and which cars were not known to have carried sick 
people, showed that the most of these animals which were 
inoculated died of violent diseases. Few of them lived long 
enough to die of tuberculosis—none of them survived. As 
these micro-organisms are in the airand simply settle on the 
dust, all this goes to show how very necessary indeed it is 
to carry off the foui air, and that, to quote a southern 
physician, ‘‘ The movement of vast masses of people annu- 
ally from one section of this broad country in search of those 
climatic influences modifying the course and progress of 
disease has become, from a sanitarian standpoint,a great 
unsolved problem, namely, that of accomplishing the proper 
ventilation of cars by the introduction of pure air, free from 
dust, cinders, smoke, and so on, and at the same time the 

TESTS OF VARIOUS PATTERNS OF VENTILATORS FOR PASSENGER CAR ROOFS. 

Cu. ft. of air ex- 
hausted per 

No. Name. min. with wind Back draft. Remarks. 
at 49% miles 

per hour, 

1..../Cone cap...... ACHE 29 None at:any Angles. cascctc.., Mikes cus telnclctimieniemetcnic ieieseinas Allows free natural draft. 
2....|Cone and apron...... 12 None. at any anglOva.ccvs ss > Rteiieisiccidecoshcle sis sae Musi alas Allows free natural draft. 
Ope A | Canopyaeercenctmecescis 4 Current constantly reversing, but very slight in either 

direction eer. Cae. os seks, . . SRR aiais Gomera ts den estilo gees Natural draft badly obstructed. 
4....|Tornado canopy.... 56% Back draft set in when wind is at angles from 65° to 99°..|Natural draft much obstructed. 
boop |Dished Gap. sicncee cece 63 Back draft set in when wind is at angles from 70° to 90°..| Allows free natural draft. 
Git. AML OOrG; 25 a5. 55: keene oe 49 None at any angle. Joc) . . saihineiecs cdcicule hes abs aids abioieee Allows free natural araft, 
Tica Uplex © .be.fuceeens bile None at any angie... sive... o- weeeetes- uackalnan sur Ose ewe eae Allows free natural draft. 
8.. OO ec sieisorenil eevee 58 None at any QDI. ccccce cas. cetenen cnieincta ices temaeicbee space Natural draft only fair. 
Oe i. SUBSCHL ca ai eeissietee es 86 NON6 at any AN lediss scas..s celeasesis beismieeavie Beles Natural draft very frie. 

10 SCAR. cchabieis scutes cae 83 Non-at:any anglGorcsccc.... HemMmabp teeter incr danabie erates’ Natural draft very free. 
11....|\Globe—erect .. =... 71 None'at any angles ones... . cabimentchtociele lis leveisictaethine: .|Natural draft moderately free. 
12 .. |Globe—horizontal.... 80 None: atiany anglesigec ct... meee oe verte siisniers : -|Natural draft quite free. 
LB spon WV OVI ie aneomeecnssee 72 Back draft set ir when wind is at angles from 40° to -|Natural draft quite free. 
14S Corped@: 0 caccer 84 None at any angle..... .|Natural draft very tree. 
15....|Deflector—cast.. . 90 None at any angle . Natural draft moderately free. 
16....|Deflector—sheet...... 8846 None at any angle.... .|Natural draft moderately free. 
17....;Creamer Eureka..... 34 None‘atiany angles. occa secs. pease. anwreee alee cemnbee Natural draft moderately free. 
18....|Creamer Automatic... 341g Back draft set in at 48 to 90 

: CIBC Sacadone. o8de Natural draft fairly free. 
19 ...)|P. R. R. Induction... 43 Nene at any angle a .......|Natural draft badly obstructed. 
20....|Trailiog sash = 67 Back draft set in when wind is at angles from 65° to 90°. |Natural draft quite free. 
21 Drop sash....... 4316 Back drafts occur with wind at all angles from 5° to 90°..|Natural draft very free, 

NoteEs.—Durivg the tests the Baker blower was carefully regulated so that the speed of the wind was as regular as ossible, 
anemometer readings were taken between tests to check wind-velocity which at no time varied more than 120 feet per minute from the 
average. The speed of 4944 miles per hour given above was the average speed at the center of the blast, 3 feet 2 inches from the nozzle, 
which was 12 inches diameter. The blast spread to a diameter of about 28 inches, at 3 feet 2 inches from nozzle, where ventilators 
were tested. The angle of back drafc is measured from the direction in which a car fitted with such ventilators on the sides of the 
clerestory would be running, this direction being 0 and a right angle cross wind would be at 90°. 

good deal of discomfort otherwise unavoidable. A con- 
venient way of arranging the windows so as to avoid the 
drafts and interference to the comfort of the passengers in 
winter time would be to have the outer sash arranged, as is 
commonly the case now, with inner sash arranged so that 
when lowered they will lock themselves tight and can only 
be released by a lever at the end of the car, attached to a 
locking bar running the full length of the car on either side. 
These windows could be kept raised in summer time, the 
outer sashes being so that the passengers can raise them or 
lower them as they please. In the winter time, when these 
inner sashes are lowered, no windows could be raised. 
To summarize, the ideal conditions would be as follows: 
1. The admission of 30 cubic feet per minute per passenger 

of fresh air and the carrying off of an equal amount of foul 
air summer and winter. 

2. The fresh airso admitted must not be moving at a speed 
of more than three or four miles per hour in winter time, 

3. Fresh air admitted must be at a temperature in winter 
time of about 70 degrees Fahr. 

4. Fresh air so admitted in winter time must have added 
toit a proper degree of moisture for the temperature at 
which it is admitted, according to the average humidity of 
the atmosphere, when at 70 degrees in the climate in which 
the cars are running. 

5. No system of winter ventilation can be successful unless 
means for the fresh air supply are provided independently 
of and separately from the windows and doors, as well as 
the ventilators for carrying off the foul air, 

6. The fresh warm air should be distributed through as 
many openings and as low down as it can be conveniently 
arranged for, and the foul air should be carried off through 
as many small openings in the roof of the car as can con- 
veniently be arranged for in winter. 

7. The ventilation should be entirely independent of the 
speed of the train and act equally as well whether the car is 
standing or running. 

8. The ventilation should be so arranged that there will be 
a pets or slight excess of pressure inside the car, so that 
all drafts will be outward instead of inward, and smoke and 
dust thus excluded. 

9, It is most desirable that double windows should be 
used, and so arranged that they can be locked fast in winter 
time, but readily opened in summer time. 

10. It is most desirable that an inside swinging door be 

withdrawal of the impure air arising from the natural ema- 
nations of the body, as well as the more serious dangers ac- 
cruing from chronic or contagious influences.” 

In explanation of the figures given below it may be men- 
tioned that the air taken from shop yards at times contains 
more carbonic acid than the normal, for the reason that at 
certain stages of the wind the smoke from the engine-houses, 
furnaces, etc., is driven over the shop yard. It will be no- 
ticed that the airin the sleeping cars is bad, in all cases 
beyond the health limit of 10 parts in 10,000. Theair in the 
chair cars is, generally speaking, much better. There were 
fewer occupants per cubic foot of volume, the travel was 
mostly local or suburban, and the passengers had done a 
good deal of kicking, so that the porters were attentive to 
their duties. 

SLEEPING CAR . 

Date, | Nowot | Net | M ate, -on_| venti- emp. * oist- 
1804,” |P oat lators of car.| Weather. | CO." | “ire 

open. 

1-31. 12 4 66° F, Cold, Clear 220 430 
2-6... ane 10 None 67° F. . ss 220 .330 
2-7... ane 15 All 68° F. oe he 182 300 
2-8..... 13 All partly| 68° F. . Se 157 427 
2-9. . oe 12 # + 70° F. Rain 113 445 
2-10 16 6 66° KF. | Cold, Cloudy 113 339 
2-14. 16 None 71° F. |Snow, Cloudy] .218 .397 
2-15 6 cs 70°F. Clear, Cold 217 342 

CHAIR CARS. 

Date No. of No. of 
1894 » | passen- | open ven- Weather. CO, Moist 

gers. tilators. 

1-24.... 9 None Clear ~10° F, -090 -330 
3-29. 10 2 Clear, cold .070 375 
3-30. 12 3 Freezing 155 330 
q-2. ae 20 3 ey .105 .302 
4-3..55 20 1 Clear, 50° F. .067 440 
4. 20 4 oe LOSS M41 «275 
4-6...055 28 5 SO OOSAMT: 089 332 
Oe 18 2 $6. 50° 3K: 141 380 

' * ©O, = Carbonic acid. 

. 
{ 
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SUBURBAN COACHES. 

Date No. of No. of 
1894 * | passen- | open ven- Weather. CO0,. Moist. 

gers. tilators. 

2-20.. %4 full None Cold 97 245 
“3l ..| * * ap bi 163 -270 

2-22.... " Moderate 122 .212 
2-25 ....| 34-.“ 4 x 152 203 
Weeinsee| 4 7 Thawing 102 347 
od ae mi 10 2 069 367 

MISCELLANEOUS TESTS FOR COMPARISON 

Date Source of Sample. CO,. | Moisture. 

Office occupied by six persons, door 
2-15. open to hall, cold day...0...ccccesecaes 085 324 

Opera house, in rear of floor seats, 
2-16. WOWUSE PUL. cae ico cats waunln cheese 143 282 

Chemical laboratory, two persons, two 
2-17 lampy pirning, 70% Eee. fee. eicres 040 287 

It would be entirely practicable to obtain a perfect system 
of ventilation where electric power is obtainable—that is, 
where electric lighting is used—or where compressed air 
power can be used for driving the air into the coaches by 
means of small fans in the ends of the cars about half way 
between the roof and the floor, This position being farthest 
removed from the smoke and the foul air on the roofs, and 
from the dust and snow under the floors. The air driven by 
these fans can be passed through heaters, or can be heated 
in wind boxes or wind trunks running along the sides of 
the cars on the floor or between the floors, and can be de- 
livered to the car in perfectly regular quantities and at a 
perfectly even heat, through registers conveniently placed 
between the seats or at the end of the seats, or elsewhere as 
the design of the car may require. In this way a constant 
plenum or slight pressure can be maintained in the car, 
which will assist the ventilators in the deck, of whatever 
pattern they may be, in discharging the foul air which rises 
to the roof. The speed of the train would have compara- 
tively little influence on such a system. It would, however, 
require intelligent handling by the trainmen, as every im- 
proved device or apparatus requires more intelligent care 
than the crude, simple, unsatifactory arrangement which 
preceded it. Such an apparatus could, however, be made 
almost automatic by the means of a temperature regulator, 
several kinds of which are made to-day for regulating the heat 
in buildings, which would not only control the heat, but also 
by the means of suitable attachments, could be made to con- 
trol the speed of the fans. 

It will not be worth while for your committee to criticise 
every device which has been submitted to them, but with the 
ten conditions given previously, any intelligent master car- 
builder can judge ot the efficiency or lack of efficiency of any 
apparatus under consideration. The most perfect of those to 
which the attention of your committee has been called was 
that elaborated by Colonel:!Mann and applied to the Mann Bou- 
doir cars; it, however, was entirely dependent for its action 
on the speed of the train. In all other respects it is an admir- 
able plan, but has been a general failure for the reason that 
the railroad companies and others operating the cars did not 
see that the men in charge were properly instructed, carried 
out their instructions, or kept their apparatus in good order. 

Briefly described, the fresh air needed for ventilation is 
taken in through a wind scoop and forced downward into a 
filter chamber where it passes through a lot of loose excel- 
sior, which excelsior is kept cool and moistened by melting 
ice placed above it. After being cleansed in this way, the air 
passes, in winter time, into a heating chamber and from 
thence into a wind trunk running along the corridor, the air 
being distributed into the corridor and boudoirs by means of 
registers. In summer time the air passed direct from the 
filter chamber to the wind trunk and could be delivered in 
the car at a temperature ten degrees Fahr. lower than the 
outer air. 
There are a number of similar arrangments, not as com- 

plete as that above described, all of which take in the air 
through scoops or hoods on the roof or sides of car, passing 
it over heating surfaces—either stoves or steam pipes—and 
delivering the air into the coaches at a more or less comfort- 
able temperature. 

All these devices depend upon the speed of the train for 
their action, and where the air intakes surround the stove- 
pipe, every time the car stops the ventilating process ceases 
and may be reversed; at slow speed it will be almost inop- 
erative. 

Great improvement could, however, be made in the condi- 
tion of the air in our crowded passenger cars if the trainmen 
were compelled to pay proper attention to the ventilators ; 
a regular set of instructions should be furnished them for 
their guidance, and division officers should be instructed to 
pass through the train atevery opportunity and report cases 
where the ventilators have been neglected and the air over- 
heated or foul, to the division superintendent for discipline. 
The men would then scon learn to attend to this part of 
their duty. Sleeping car companies should have a code of 
rules printed and posted in the cars, and their porters and 
conductors should be made 10 observe such rules. One spe- 
cially important thing is not to open the ventilators on the 
windward side of the train, otherwise with drop sash or 
trailing sash ventilators down drafts and cross drafts are 
unavoidable. 

It would, however, be quite practicable to use light var- 
nished silk flapvalves made with wire frames so hinged and 
balanced that they would elose the ventilator openings auto- 
matically on the windward side of the car, or whenever the 
current of air had a tendency to move inthe wrong direc- 
tion. 
Some schemes have been extensively advertised, which 

provided for the heating of the air for ventilating the coaches 
in coils of pipe in the extension front of the locomotive, or in 
a special heat tender, the air afterward to be conveyed back 
and delivered to the cars by the means of atrain pipe A few 
figures, which any one can make, will show that to supply 
air enough for two or three coaches in the quantities needed, 
the air would have to travel through any admissible size of 
train pipe at a speed of millions of feet per minute, to do 
which it would have to be forced at an enormous pressure, 
and the expansion afterward would refrigerate everything 
in the neighborhood. For very hot weather, or for cars run- 
ning in very hot climates, a great deal of comfort could be 
obtained by the judicious use of some smali fans driven by 
electric or other power, to keep the air in the car constantly 
in pleasant motion. The Central Railroad of Georgia has 

made some experiments in this line with more or less satis- 

factory results. When inquiring into the efficiency of the 

various styles of ventilators in use and recommended for use 
for exhausting foul air from the decks of passenger cars, 
your committee was unable to get any accurate information. 
Believing that some information of this kind would be of 
service to the master car builders in designing cars, some 

tests were made of the efficiency of the various patterns of 

ventilators, the results. of which are given herewith, and 

which will enable the designer to tell how many ventilators 

of any particular pattern are needed to carry off the air viti- 

ated by a given number of passengers under given con- 

ditions, 
With the general information given in the first part of the 

report, with the ten general conditions, the attainment of 
wehioh should be striven for in designing new cars, and which 
can be used as a guide in considering the efficiency of any 

system_proposed, and as each passenger car running in its 

own set of conditions must be a problem in itself, and with 
the information given above as regards the efliciency of the 
various patterns of ventilators, your committee feels that it 
has done all that can be done in dealing with generalicies, 
and would only urge in conclusion that better rules and dis- 
cipline be enforced to obtain the best results with the ap- 
paratus now inthe cars, and that the railroad companies 
and sleeping and chair car companies spend a little portion 
of the money now spent in flashy and extravagant interior 

a ——___—_GAUVGE OVER ALL 

minimum over-all limit, measured from the gage line of each 

wheel to the outer edge of rim of opposite wheel. 
This report expresses the conclusion that the ideal condi- 

tion of immunity from impingement on the frog and blow 

on the guard rail is obtained when the wheels have flanges 

of equal thickness and are mounted toa limit of 4 feet 654 

inches from the back of one flange to the gage line of its 
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Fig. 22.—Proposed Check Gage. 

Fig. 23.—Proposed Guard Rail Gage. 

decoration in providing a little better for the health and 
comfort of their patrons. 
R PC.C SanveERson, Wo. ForsytH, A. C, Rosson, G. W. 

West, J. M. Hott, Committee. 

On motion the convention then adjourned until Wednes- 

day morning. 
On Wednesday morning President Grieves announced that 

the consideration of the Rules of Interchange would be in 

order at 10 o’clock; meantime the Report on Wheel and 

Flange Gages would be considered. This report was read 

by the Secretary; an abstract follows: 

Wheel and Flange Gages, 

In taking up this matter your Committee found that the 
aes had been taken up and carefully considered by Mr. 
G. W. Rhodes and the result of his investigations presented 
to the Western Railway Club at the meeting of January, 
1893. More recently a committee representing the Mainte- 
nance of Way and Motive Power departments of the Penn- 
sylvania Railroad Company has made an elaborate and 
close investigation of the same subject. These two investi- 
gations present the entire subject so fully that your com- 
mittee has decided that it cannot do better than to practi- 
cally reproduce these two papers. 

The two papers were here presented. Mr. Rhodes’ paper 

was published in the NATIONAL CAR AND LOCOMOTIVE 

BuriLpER for March, 1893. The report of the Pennsyl- 
vania Railroad committee has not previously been made 

public. It shows that the committee discovered that the 

wheel limits prescribed by the rules of interchange are 

defective in being applicable only to cases where both 

wheels ot a mounted pair have flanges of equal thickness. 

New limits were finally chosen in order to make an accurate 

examination of the subject. It was the aim, in selecting 

these limits, to detect every possible combination of condi- 

tions that cause impingement on the frog point or blow on 

the guard rail and frog wing. These limits comprise an 

over-flange limit or wheel gage, designed to check the dis- 

tance between those lines of any pair of wheels which run 

against the rail head; a limit measured from the back of a 

wheel with thin flange to the gage line of the other wheel of 

thicker flange, and a corresponding limit measured from the 

back of the wheel of thick flange to the gage line of the 

wheel of thin flange. These are considered the essential 

limits and are supplemented by a maximum flange limit and 

mate, but to allow for present variations, and until the 

wheels actually in service have been adjusted to the stricter 

limit, an interchange limit of 4 feet 7 inches is suggested. 

The committee had constructed a number of gages to the 

4 feet 7 inch limit, and had a large number of wheels ex- 

amined on the four divisions of the Pennsylvania system. 

Thirteen thousand one hundred and forty-one pairs of wheels 

were measured under 3,461 cars. Of these only 13 per cent. 

were found to have their wheels properly mounted and pro- 

portioned to suit the requirements of equal and unequal 

throats. The P. R. R. committee recommends the adoption 
oa 

of a car inspector’s gage made to the 4 feet 7 inca limit, to 

supersede the present interchange limits for maximum 

distances ; as soon as sufficient progress has been made in 

remedying existing wheel defects this limit to be reduced 4 

feet 634 inches ; that the variation in flange thickness on the 

same axle shall not exeed one-eighth of an inch; that 1% inches 

be the maximum flange thickness. 

The M.C. B. Committee, continuing its report, says: 

The above presents the subject from every point of view 
and illustrates how necessary it isto take track, and espe- 
cially frogs, into consideration in deciding on gages for 
wheels, gages for mounting wheels and gages for in- 
specting wheels at interchange points. It should also be 
borne in mind that any of the above described conditions 
which allow an interference between the inside of flange and 
of guard rail, allow a similar interference between inside of 
flange aad the open railof split switches. This interference 
is possibiy a greater menace to the safety of trains than the 
difficulties encountered at frogs. In order to speak concisely 
and without ambiguity the following definitions of the terms 
employed are presented, with the recommendation that they 
be carefully considered with a view of adoption. 

1. Gage of Track.—Gage of track is the shortest distance 
between heads of track rails, see Fig. 20, and equals 4 feet 
814 inches. 

2. Track Rails are the two main rails forming the track. 
3. Base Line for wheel gages for M. C. B. standard sec. 

tion isa line parallel to axis of wheel and drawn through 
point of intersection with tread, of a perpendicular line 
through center of throat curve (see Fig. 20). 

4. Inside Gage of Flanges is the distance between the 
two flanges of a pair of mounted wheels measured on a line 
parallel to the base line and 4 inch nearer the axis of the 
wheels (see Fig. 20). 

5. Gage of Wheels is the distance between the outside o: 
flanges of a pair of mounted wheels measured on a line 
parallel to the base line and {{ inch further from the axis 0 
the wheels (see Fig. 20). 

6. Thickness of flange is the distance measured on the bast 
line from the point of measurement of the inside gage o 
flanges to the point of measurement of gage of wheels; se 
line c-d, Fig. 20. 

7. Width of Tread is the distance measured on the basi 
line from the point of measurement of gage of wheels t 
outer edge of tread; see e-f Fig 20. 

8, Check Gage is the distance measured on the base lin 
from the point at which measurement of inside gage o 
flanges is taken on one wheel, to the point at which measur 
ment of gage of wheels is taken on the mate wheel. 

(Continued on page 107.) 
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THE CONVENTIONS. 

According to programme the Master Car Builders’ and 

Master Mechanics’ Associations held their annual conven- 

tions at Saratoga in June. The attendance at both con- 

ventions was the largest in their history, being 124 for 

the Master Car Builders’ and 198 for the Master Me- 

chanics’ convention. Doubtless the dull condition 

of business contributed to this result, as was suggested 

in our last issue: the home duties of the members being un- 

usually light permitted their attendance. The entertain- 

ment features did not seem to suffer any because of the 

hard times, and compared favorably with those of former 

conventions ; but there was something of a sameness about 

them and about the general features of meeting at Sara- 

toga that lost some converts to the belief that the associa- 

tions should have a permanent meeting place. Variety is 

not only the ‘‘ spice of life,” but is a great educator. Rail- 

road mechanical officers have enough of sameness in the 

arduous duties they daily perform at home. They, 

more than any other class of railroad men, should 

have variety on the occasions of their annual 

meetings, both in place and locality, and in opportunities 

for recreation between the sessions of their meetings. 

Time is particularly fleet-footed with busy men in middle 

life, and one or two years is so short a time to these that 

there is practically little change for them in visiting any 

particular locality so frequently. Changes in the places of 

holding the conventions that would take the members to 

widely separated localities convenient to large railroad 

shops would exert an educational influence nearly equal 

to that of their deliberations in convention. 

Interesting series of reports were presented to the con- 

ventions and received due discussion. Nearly all the space 

in this issue of the NATIONAL CAR AND LOCOMOTIVE 

BUILDER is devoted to the publication of these reports, and 

the gist of the discussions. Our next issue will contain 

the balance of a report of the proceedings of the Master 

Mechanics’ Association, which is begun in this issue. 

The report on the cracking of back tube sheets was read 

at the first session of the Master Mechanics’ convention and 

excited more discussion than any other report presented to 

the convention. Wereproduce it in full, together with its 

accompanying illustrations, and a portion of the discussion 

it brought out, on pages 110 and 111 of thisissue. It was the 

purpose of the report to show if any particular type of 

boiler is subject to the development of cracked tube sheets 

more than another. It expressed the conclusions that 

radial stayed boilers carrying high pressure are more sub- 

ject to this trouble than other types of boilers are, and that 

the causes are too rigid staying of the crown sheet adja- 

cent to the tube sheet and placing tube holes too close to the 

flange of the latter. The opinion was also expressed that the 

high steam pressure carried may cause some of the trouble. 

The remedy suggested was some flexible method of stay- 

ing the front end’ of the crown sheet that will allow 

the free expansion and contraction which seems to be very 

considerable at the joint of the crown and flue sheets. 

Drawings illustrating such methods were presented. The 
discussion of the subject sustained the views of the com- 

mittee and showed that cracked tube sheets seldom appear 

in crown-bar boilers or with those having sling stays. It 

was suggested during the discussion that there were several 

cohtributory causes not mentioned by the committee, 

among these being the too elose spacing of tubes caus- 

ing improper circulation of water and the overheating of 

the tube sheet; also too numerous tube holes weakened the 

sheet. It was suggested that increasing the space between 

tubes to # of an inchor even an inch would decrease the 

frequency of cracked sheets and increase the economy of 

steam production. 

It must be plain that the investigations of this commit- 

tee and the points brought out in the discussion of its re- 

port will be of great value to locomotive users who are 

now troubled by flue sheets frequently cracking in radial 

stayed boilers. The opinions of the committee and the sug- 

gestions we have alluded to are in line with plain common- 

sense and scientific principles. The force of expansion and 

contraction in metal caused by varying temperature is all 

but irresistible, and when certain parts of any metal 

structure are subject to different temperatures at the same 

time there must be provison for their unequal relative 

expansion and contraction, or ultimate disaster is inevitable. 
The action of this force may be prevented by providing for 

approximately uniform temperature, and it may be divert- 

ed by the flexibility of connections, or, in the case under 

consideration, of staying, but it cannot be suppressed. 

The report on steel-tired wheels to the Master Car 
Builders’ convention contained illustrations and descriptions 

of all the different types of steel-tired wheels in ordinary 

use on American railroads, and considerable information 

as to the number of the different types in useand the de- 

fects they are subject to. It recommended limits to which 

tires should be worn, and that to facilitate inspection a 

groove should be cut on the outer edge of the tires ata 

radius + inch less than the prescribed limit of wear, one 

inch. The Committee on Brakebeams submitted a diagram 

showing proposed standard details for the location of brake 

beams. Replies to the committee’s circular showed that 

outside hung metal brakebeams were much more largely 

in use than inside hung metal beams. The committee 

recommended that 13 inches be adopted as the standard 

height of the inside and outside beams. The report on 

safety chains for freight cars showed proposed standard 

dimensions and location for the same. The discussion 

showed little inclination to use safety chains on any cars 

except on such as carry material of unusual length and ex- 

tending over two cars. 

The subject of lubrication of cars furnished one of the 

most valuable reports that have been submitted to the asso- 

ciation in years. Its scope was confined to the features of 

construction and lubrication calculated to avoid hot boxes, 

It pointed out that there is much diversity and carelessness 

in the construction of journal brasses and keys, and main- 

tained that these parts should be accurately fitted, as in 
locomotive practice, in order to secure the best results. 

Proposed gages for testing the accuracy of such parts were 

submitted, and good oil and woolen waste were recom- 

mended for lubrication. To the view of the committee 

the field for profitable investigation broadened as the sub- 

ject was studied in its various phases, and it recommended 

the study during the coming -year of the ‘‘economics of 

journal bearings.” The convention very sensibly continued 

the same committee, and it is reasonable to hope that 

another year’s study of the subject by a committee evi- 

dently interested in it will be fruitful of results. We com- 

mend to the committee an investigation of what is the 

best practice in regulating the consistency of car lubricat- 
ing oils for summer and winter use. 

Another report that was creditable alike to the associa- 

tionand the committee rendering it was that on the venti- 

lation of passenger cars. The report is presented in full 

on another page, and deserves the careful perusal of every 

one connected with the operating department of rail- 

roads. A number of experiments were made by the com- 

mittee to determine the condition of the air in sleeping, 

chair and suburban cars, and these showed that, especially 

in winter months, the air in these was in a wretchedly un- 

healthful condition. The report properly laid particular 

stress on the fact that while improved means of ventila- 

tion are necessary, yet a vast improvement over present 

common conditions is possible by compelling trainmen to 

pay proper attention to the ventilation of cars, and it 
suggests that a set of instructions should be issued to in- 

telligently guide such action. Unfortunately, the report 

does not contain such a set of instructions, but the sugges- 

tion is an eminently sensible one and deserves adoption on 
every road, 

THE PULLMAN BOYCOTT. 

As we go to press there are between 25 and 380 railroads 

in the West, North and South that are involved in a strike 

of employees, including shop, train and engine men, which 

is the outcome of the strike at the Pullman Car Works, 

May 11. Included in this number are the Illinois Central, 

Chicago, Milwaukee & St. Paul, Chicago, Rock Island & 

Pacific, Northern Pacific, Southern Pacific, Denver & Rio 

Grande and the Atchison, Topeka & Santa Fe. Our readers 

are familiar with the cause of the strike at Pullman, it 

being simply one for the restoration of wages to the basis 

of those paid during prosperous times. At the time of the 

strike the works employed 4,300 men and the payroll was 

$7,000 a day, an average of over $1.60 per day for each em- 

ployee, and the company in order to furnish employment 

for its men and bridge over the hard times was losing from 

$12 to $79 on every car turned out. The men became dis- 
satisfied, however. joined the American Railway Union, 
and, declining to inspect the books of the company which 

were submitted for the purpose, struck—struck when they 
were among the very few workmen in the car building in—- 

dustry that had any work at all. At the time they struck 
it was plain to every one with even a superficial knowledge 
of the condition of the car-building business in this country 
that it was simply a strike against their bread and butter. 

Numerous car shops were closed for want of orders, and 

their thousands of employees were idle. 

The cause of this idleness and of the shops being closed 

was the fact that the railroads had not been making any 

money to buy cars with, or to even maintain the cars they 

had in proper condition, As a cure for this evil, which is 

the underlying cause of the Pullman company’s inability to 

pay the rate of wagesdemanded, the American Railway 

Union has inaugurated a strike on nearly all the principal 

railroads in the country, and indeed all are threatened. 

The purpose of the strike is to compel the reopening of the 

Pullman shops and the payment of the former rate of 

wages. The strike is estimated to be costing the numerous 

roads involved $250,000 a day. This 1s ‘‘ killing the goose 

that lays the golden egg” with a vengeance, as the loss to 

the railroads occasioned by the strike will long postpone 

their disposition and ability to buy new cars, and just so 

long wili be postponed the ability of the Pullman or any 

other car building company to build cars and sell them 

at a profit that will enable the payment of good wages. 

It is the hope of the American Railway Union to force 

its demands by boycotting Pullman sleeping cars and by 

preventing these being hauled in the trains of any railroad. 

The railroads without exception insist on hauling the boy- 
cotted cars in all trains that usually have them. How far 

the complications will extend cannot be foreseen, but it can 

be predicted from the history of other boycotts that this 
one wil be a failure, its chief effect being to deprive mem- 

bers of the union of work, and long delaying the time of 
their re-employment at remunerative wages. 

There are good reasons why this boycott should fail, and 

why the influence of every railroad and allied interest 
should be exerted to cause its failure. Should it succeed 

(which it cannot) it would be but the beginning of boycotts 

and discriminations against other manufacturers of railway 

rolling stock, supplies and appliances. There is no limit to 

the length that such discriminations might be carried if 

unreasoning and unreasonable labor organizations were once 

allowed a free hand. In our time we have heard much of 

the tyranny of corporations and employers, but, of all the 

evils we know, that of the supremacy of labor organizations 

would be the most dreadful and unbearable, because it 

would have back of it little but selfishness, ignorance and 
unreasoning vindictiveness, 

We trust that our readers will not jump to the conclu- 

sion that the NATIONAL CAR AND LOCOMOTIVE BUILDER has 
gone into politics because a political advertisement appears 

on its front cover this month. Ina journalistic way we 

try to keep out of politics, but a part of the business of 
publishing a paper is the rental of advertising spaces in its 

advertising pages. When rented these spaces belong to 
those who pay for them and they are at liberty to insert 
therein what they choose. This simply by way of explana- 
tion. 

A new form of report has been adopted by the Chicago, 

Burlington & Quincy Master Mechanic Association. It is 

in the form of a printed pamphlet, M. C. B. standard in 

size, 6 inches by 9 inches, and contains a complete alphabet- 
ically arranged index. This information may interest the 
members of other local master mechanics’ associations. It 

will not be of great interest to others, as copies of these re— 

ports are not obtainable for love or money. We have been 
graciously allowed to look on the outside of one, andatthe 

index; tut its contents remain a sealed mystery which has 

caused us much aggravating curiosity. 

In our last issue we announced that the Chicago, Bur- 
lington & Quincy was experimenting with petroleum as 
fuel onsome of its locomotives, and that on May 24 the oil 
on one of these engines exploded, seriously burning the 

fireman and engineer. Our information was based on press 

dispatches received shortly before going to press, What 
was said of the experiments with petroleum as fuel is 

true, but the explosion noted was on a locomotive burning 
coaland equipped with a device for automatically feeding 
kerosene to the boiler to prevent the formation of scale, 
This device held a quantity of kerosene and was equipped 
with a gageglass. In some way the oil caught fire, whether 
from leakage or the glass breaking is not known, and an 
explosion, resulted with the effects described. The experi- 
ments with, the device have been discontinued on the Caeb: 
& Q., as have also the experiments with petroleum as 
fuel. The information gained by the tests made on the 
“Q.” show that for road purposes the consumption of oil 
may be estimated with an average six-car passenger train 
at one gallon of oil per mile run. Estimating one pound of 
oil as the fuel equivalent of two pounds of coal, it is cal- 
culated that with oil costing 1.7 cents per gallon it is as 
cheap as coal costing $2 per ton. When coal can be bought 
for less than this figure it is the cheapest. Some of the 
Western roads that pay between $5 and $10 a ton for coal 
can, therefore, it appears, afford to give this matter some 
attention, 
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Convention Memorial Service, 

An impressive service was held at Congress Hall, Sara- 
, Sunday evening, June 17. by those attending the 

Master Car Builders’ and Master Mechanics’ conventions, 
- in memory of Joseph K. Bole, of the American Steel Cast- 
ings Company; A. Reed Slack, of the Cambria Iron 
Works, Pittsburg, Pa ; Major John C. Paul, of the Amer- 
ican Steel Wheel Works of New York, and Robert Ross, of 
the Ross Valve Works, of Troy, N. Y., each of whom died 

_ during the year, 
- The service was begun by the band softly playing ‘‘ The 
Vacant Chair,” after which Rev. Joseph Carey, rector of 

, R the Bethesda church, Saratoga, conducted the short service 
of the Episcopal church, the surpliced choir assisting. The 
hymns rendered were ‘‘ Jesus, Lover of My Soul” and 
Nearer My God to Thee. At the close of the service the 
audience joined in singing the anthem ‘‘ Lead Kindly 
‘Light,’ and B. R. Church gave the ‘‘ Last Call” on the 
cornet, accompanied by drum taps. Resolutions and ex- 
pressions of sympathy were read. 
_ Mr. M. N. Forney spoke feelingly of Mr. Bole, and 
among other things said: 
 {[t would bea vain effort to attempt, in the'few words 
_ which are allowed to me here, to summarize the life, depict 
the character, or describe the charming nature of our friend, 

hose presence at these annual reunions has cheered us for 
many years past, has uplifted those who were despon- 

ent, and strengthened our hope in the future and our 
ith and confidence in ourselves and associates. The char- 

cteristic, which probably those who knew him best will 
ereafter recall first, and with the greatest pleasure, will be 

what may be called his gladness. Kew will ever forget the 
beaming smile with which he welcomed his friends and ac- 
quaintances—and even his enemies. Probably none of those 
who knew him well could now recall his face shaded with a 
frown or with a look of anger onit. He always seemed to 
wear a joyous expression both in his countenance and in his 
heart and his whole bearing seemed to imply a desire that 
there should be ‘t Peace on earth,” and indicated a feeling 
of ‘‘ Good Will to Mankind.” 
But besides being a delightful friend and companion, Bole 

—as we all delighted to call him—was a man of remarkable 
strong traits of character. He had the kind of capacity 
which is needed to make great enterprises successful. Most 
of us to whom the path of life has not always been a 
smooth one, but who have had to encounter many heavy 
grades, sharp curves and bad track, and realize the difficul- 
ties which must be met and overcome in order to succeed, 
can appreciate the ability which is required in the successful 
conduct of important business affairs. ; 

- It has been said, very truly, that the difference in the 
mental organization of men is not very great, but thatin the 
conduct of affairs, their differences are of the utmost impor- 
tance. Those who achieve great results seldom believe in 
luck, but every man who has ever accomplished much, al- 
_ ways places a high estimate on the value of energy—or 
- motive power—that characteristic which makes things go. 
You may fashion a locomotive as skillfully as you choose, 
make all its parts as perfect as possible, but its efficiency 

will, nevertheless, be dependent upon an abundant supply of 
steam or energy. Thelatter is just as essential for efficiency 
n men as it is in machines. 
In physical endowments, nature had been very generous 
our friend, and this perhaps has more significance than 

we sometimes think, Not only does a liberal physical organ- 
_ ism give to its possessor power of exertionand endurance, 
which those of slighter physique have not, but there are 
certain mental and moral characteristics which seem to go 
with it. In our minds we naturally associate the traits of 
cunning, shrewdness, discernment and mental acuteness 
with small people, but good humor, generosity, magnanimity 
~ and broad ed | liberal views, we expect will be combined 
with a well-developed body. This impression was confirmed 
by the character of our associate and friend. Usually he was 

_ the picture of health and strength, and seemed to be over- 
flowing with animal spirits. Generous always, with open 
hand he dispensed whenever he was ca!led upon, and often 

when he wasnot. With friends and enemies, he was ever 
magnanimous. 

_ It has been said that the only faculty which is essential in 
“making money, is that which the oyster possesses—which 
opens and takes in, thenshuts and keepsia. Probably if the 

oyster was endowed with human facilities, and went into 
business it would get rich ;and most of us have known a 
good many animated oysters who are jn business, But some- 
thing more than this faculty is needed to engage and succeed 
‘in great business enterprises ; enter the fierce contest which 
competition always wages; carry them to a successful issue 
and yet at the same time during all of the campaign to retain 
the respect and admiration of both colleagues and adver- 

_ saries, and inspire friends with enthusiastic affection, which 
_ now that such a person is gone, leads them to meet together 
‘in this way to give expression to their feelings, 
In the analysis of the character of a successful man, it is 
not always easy to discern exactly the traits which led to 
success. To produce the greatest results there must be a 
conservation of energy in men as well asin machines. The 
man whose efforts are not properly employed will waste his 
vitality and accomplish little. He must have a good mental 

' valve gear, so to speak, to distribute his energy in order to 
produce the maximum effect. Probably there was no mental 
trait which was more marked in the character of our friend, 

whose loss we mourn, than that of what may be called 
right-mindedness. He seemed to know instinctively what 
was the right course to pursue under doubtful and perplex- 
ing circumstances. 

American Locomotives for Brazil. 

The Brooks Locomotive Works have received an order 
for 30 freight and 30 passenger locomotives for the Central 
Railroad of Brazil. Fifteen of the freight engines will have 
cylinders 21 ins. by 26 ins., and will be of the 12-wheel type. 
The boilers will be 72 ins. in diameter, and the engines will 
weigh about 170,000 lbs. The other 15 freight engines will 
be of the 12-wheel type also, but will have cylinders 16 ins. 
by 20 ins. Twenty five of the passenger engines will be of 
the suburban type, and have cylinders 18 ins. by 24 ins., 
copper fireboxes, andwill have Pintsch gas applied to two 
headlights and lamp in cab. They willweigh about 166,000 
Ibs. The other five passenger engines will have cylinders 
14 ins. by 20 ins., and will also be equipped with the Pintsch 
system of lighting. All but the heavier passenger engimes 
will have Belpaire boilers. All will have copper fireboxes. 
All the wheels will have Krupp steel tires. It is said that 
he 18 in. by 24 in. suburban engines and the 21 in, by 26 

in. 12-wheel freight engines will be the heaviest of their 

respective types ever built, Messrs. R. J. Gross, Vice-Pre 
ident of the Brooks Locomotive Works, and H. Tandy, 
ssistant Superintendent, have gone to Brazil to familiarize 

hemselves with the conditions these engines will have to 
york under, 

The Norfolk & Western Railroad shipped 208,000 tons of 
soal from Norfolk during May, the largest shipments in the 

ory of the road, 
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Personal, 

Mr. W. L. Tracy has been appointed Master Mechanic of 
the Georgia Pacific, vice W. H. Owens, resigned. 

Mr. F.C Dodds, Chief Clerk of the Chicago, Peoria & St. 

Mr. EB. A. Cheney has been appointed Purchasing Agent 
of the Buffalo & Susquehanna, in Pennsylvania, with 
office at Austin, Pa. 

Mr. R. G. Mathews has been appointed General Superin— 
tendent of the Buffalo, Rochester & Pittsburgh, vice J. H. 
Barrett, resigned. 

Mr. J. Van Dell has been appointed to succeed Mr. J. D. 
MclIilwain as Superintendent of the Harvey Steel Car 
Works, at Harvey, Il. 

Mr. John Foulk has been appointed General Foreman of 
Rolling Stock of the Jacksonville, Louisville & St. Louis, 
with headquarters at Jacksonville, Il. 

Mr. O. J. Grammer has been appointed Assistant General 
Manager of the Chesapeake, Ohio & Southwestern. Mr. 
Epes Randolph, General Superintendent, has resigned. 

Mr. J. D. McI{wain has left the service of the Harvey 
Steel Car and Repair Works to accept the position of 
Superintendent of the Union Car Company, at Depew, 

Mr. F. M. Stevens, late of the Baldwin Locomotive 
Works, has been appointed Master Mechanic of the Hoosac 
Tunnel & Wilmington Railroad, with headquarters at 
Reedsboro, Vt. 

Mr. J. F. Sechler has been appointed Master Mechanic of 
the Elgin, Joliet & Eastern Railway, in charge of motive 
power and rolling stock, with headquarters at Joliet, Il., 
vice T. Downing, resigned. 

Mr. W. H. Owens, formerly Master Mechanic of the 
Georgia Pacific Railroad, has been appointed General Mas- 
ter Mechanic of the Richmond & Danville Railroad, with 
headquarters at Manchester, Va. 

Mr. H. R. Nickerson has resigned the position of General 
Superintendent of the Atchison, Topeka & Santa Fe, and 
is succeeded by Mr. H. U. Mudge, who has been Superin- 
tendent of the lines west of Dodge City. 

Mr. M. A. Kimmet, who has been in the service of the 
Central Railroad of New Jersey for a long tine, has been 
appointed Superintendent of the company’s car works at 
Mauch Chunk, the appointment taking effect June 14. 

Mr. William Rutherford has been appointed Superinten- 
dent of Motive Power and Equipment of the Plant sys- 
tem with headquarters at Savannah, Ga. He was until re- 
cently General Master Mechanic of the Jacksonville, Tampa 
& Key West. 

Mr. A. Dolbeer, formerly Superintendent of Motive 
Power of the Buffalo, Rochester & Pittsburgh, and Master 
Mechanic of the Lehigh Valley in Buffalo when the road 
was operated by the Philadelphia & Reading, has been 
made General Foreman of the Florida Central & Penin- 
sular shops at Tallahassee. Fla. 

Mr, F. W. Sargent, who was formerly Engineer of Tests 
of the Chicago, Burlington & Quincy Railrvad, and has 
since been General Agent of the Sargent Company, of 
Chicago, has been appointed Western Represen tative of 
the Ramapo Wheel & Foundry Company. Mr. Sargent 
will represent both companies conjointly. 

Mr. Willard A. Smith, who was the efficient and popular 
Chief of the transportation department of the Columbian 
Exposition, was presented with a large and beautiful silver 
testimonial vase, June 5, by the American exhibitors at the 
Fair, as a token of their appreciation of his able manage- 
ment of the transportation department, and of the 
courteous treatment he accorded all. 

Mr. J. H. Barrett, General Superintendent of the Buffalo, 
Rochester & Pittsburgh, has resigned, and is appointed 
General Superintendent of the Cleveland, Akron & Col- 
umbus and the Ohio Southern railroads, which, though 
Operated separately, are controlled in the same interest. 
Mr. Barrett will be in charge of the operating department 
on both railroads, 

Mr. C, W, Mead, formerly General Superintendent of the 
Missouri Pacific, died at Los Angeles, Cal., June 14. He 
retired from the general superinteudency of the Missouri 
Pacific, Jan. 1, 1877, having held that position about a year, 
and was previously at different times General Manager 
of the Northern Pacific, Superintendent of the Hannibal 
& St. Joseph and Superintendent of the Missouri Pacific. 

Mr. Joseph K. Bole, President of the American Steel 
Casting Company, and formerly a director of the Otis Iron 
and Steel Company, died suddenly of appoplexy, at Ches- 
ter, Pa., June 8. Mr. Bole was 47 years old, and was widely 
known and warmly admired in railroad mechanical circles. 
A resolution was adopted by those in attendance at the 
Saratoga Mechanical Convention, June 17, expressive of 
regret and sympathy. 

Major John ©. Paul, President of the American Steel 
Wheel Company, died at Plainfield, N. J., from paralysis, 
on June 12. In 1881 Major Paul became Superintend- 
ent of the New York Division of the Woodrutf Sleepmng 
and Parlor Coach Company, then General Superintend- 
ent and General Manager in 1884. He was with the Pull- 
man Car Company as Superintendent of Equipment, but 
resigned it in 1891 to become Vice-President of the Ameri- 
can Steel Wheel Company, of which he soon became 
President. He was 53 years old, and leaves a widow and 
one son. 

In our last issue we illustrated and described a 76-ton 
mogul locomotive built for the Delaware, Susquehanna & 
Schuylkill Railroad by the Baldwin Locomotive Works. 
This is the largest engine of this class ever built. In com- 
menting on this feature our description said that the largest 
previous engine of this type known to us weighs 61 tons. 
Mr. Dixon, of the Rogers Locomotive Works, informs us, 
however, that those works have built mogu] locomotives 
weighing 66 tons, 

Master Car Builders’ Convention. 

(Continued from page 105.) 

Report of Committee on Wheel Flanges and Gages. 

9. Over-all Gage is the distance from outer edge of one 
wheel to outer edge of mate wheel. 

In accordance with the above definitions, and taking M. 
C. B. standards already adopted we have the following di- 
mensions: 

Gage Ghtracle tran dense dee vd sp ive ns) fe viedd cap see es oe i feet 8144 inches 
Inside gage of flanges.... ... Cay Ss 
GApe OF WRGGIB cer oneesc-sne. cane sacs 6 ee 
Phicknéss OL Hangar, os0-4e. 4 drvesascntihedeiueies 13g of 
With ORUPBA St. dae cme vsnnneamula See dear eras erkes nce 44% 
Check gage.... 634 g 
OVerallignge occ acte-cctee bacnascapacePcres ua wees Beth 4bgie t's 

Having now fixed definitely the points from which 
measurement should be taken and the principal dimensions 
as established by the M. C. B. standards, it remains to 
present and recommend such gages as will secure the closest 
practical adherence to these standards in new wheels, in 
mounting wheels, and in inspecting wheels at interchange 
oints. 

i For this purpose your committee recommends a pair of 
flange gages, Fig. 21, such as Mr. Rhodes reccommends, for 
determining the maximum and minimum thickness of flanges 
for new wheels, and acombination gage for mounting and 
inspecting wheels in service, Fig. 22, which is essentially 
what the Pennsylvania R. R. Committee and Mr. Rhodes 
jointly recommend, but the dimensions are materially 
changed. 

It will be seen dy an inspection of Vig. 21 that the flange 
gages allow a variation of one-sixteenth of an inch above 
and below the standard thickness of flange, which is 1% 
inches. 

Your committee is satisfied that this isaliberal allowance 
and that manufacturers of wheels can readily meet these 
requirements. In viewof the tendency of wheels to impinge 
on frog points as the thickness of the flanges increases, or 
to strike guard-rails and split-switch rails if distance be- 
tween flanges is reduced owing to thickness of same, it is 
exceedingly important to maintain close limits on flange 
thickness. It will be observed that these gages are all laid 
out with reference to the base line and dimensions as given 
in Fig. 20. 
These dimensions vary from those given in the report of 

the P. R. R. Committee, partly because the base line from 
which all measurements were made by your committee dif- 
fers from that taken by the P. R. R. Committee, and partly 
because the standard thickness of flange as established by 
the M. C. B. Association differs from that taken by the P. 
R. R, Committee. In view of the above discussion if is con- 
sidered of the utmost importance to adhere closely to the 
M. C. B. standard flange, as a thicker flange is certainly det- 
rimental to the life of wheels, rails and frogs. 

Your committee would recommend as foliows: 
1. That for mounting wheels the check gage, Fig. 22, be 

used without delay. 
2. That all wheels should be purchased subject to the 

limits of the flange gages, Fig. 21. 
3. That the old system of gaging wheels be continued for 

wheels cast prior to some future date as established by the 
M. C, B. Association, and that for wheels cast after said date 
the check gaze, Fig. 22, be used. Your committee do not 
favor an interchange gage measuring 4 ft. 7in. instead of 
4 ft. 634 in., being of the opinion that doing this would render 
the future of the 4 ft. 684 in. gage impossible. 

4. That the present worn flange gage be continued, 
5. That the guard-rail gage, which was abandoned at M. 

C. B. Association meeting of ‘93, be re-established as stand- 
ard. This gage is shown in Fig. 23. 

6. That the limits between flanges of 4 ft. 5 in. and 4 ft. 55¢ 
in. be reduced to come nearer to the standard of 4 ft, 5%¢ in. 

In conclusion, your committee would say that 43 replies 
were received to its circular of inquiry. Of these replies all 
except five considered present gages satisfactory. The 
recommendations of the other five replies are practically 
embodied in your committee’s report. 

J. N. BARR, THos, ANDERSON, THOs. FILDES, Committee. 

Mr. Marshall: I move that the portion of the report which 

refers to standards be recommitted to the committee to put 

in shape for action and report at to-morrow’s session; and 

the recommendation in regard to the rules of interchange 

be taken up in connection with the rules, when they are con- 

sidered. 

Mr. Rhodes: In seconding the motion, [ would state that 

there was a meeting held last evening, at which a number 

of the members of the association were present, and the 

differences between some of the reports quoted—reports 

from the Western Railroad Club and reports presented by the 

Pennsylvania Railroad—have been reconciled, and I think if 

we recommit the matter, the committee will present some 

thing which will probably be acceptable to the whole conven- 

tion, and there will not be the differences now apparent in 

the report. 

Mr. Blackall: I see the committee has been figuring on 

making the distance from the throat of the frog one and 

three-quarter inches. The established practice is two inches 

in my part of the country. I think all through the east we 

have a two inch space. 

Mr. Barr: Mr, Blackall speaks of the guard rail gage. 

My understanding is that any road can get the guard rails 

as far from the track as they please, but that they should 

not come inside of that distance—one inch and three-quarters 

from the main rail; if they do, they will spread our wheels. 

The motion was carried, and in accordance with it the 

subject came up for further discussion on the following day, 

Mr. Barr, the chairman of the committee proceeded to give 

an extended description and illustration of the gages men- 

tioned in the committee’s report. 

Mr. Bissell: What kind of an apparatus would you use te 

measure from the throat of the wheel to the center of the 

axle, so as to get the wheels on the proper distance ? 

Mr. Barr: There are several problems coming in ther® 

that your committee have not taken up. The mounting of 

the first wheel has got to be right, not so much as to the re- 

lation of the wheels, as the relation of the wheels to the 

track is concerned. If you push one wheel on too far, you 

will push the other one, and have the wheels over toward 

one rail all the time. It might be made a subject for proper 

investigation for the next meeting; especially the proper 

mounting of second hand wheels. I think Mr. Fildes’ idea, 

of a pointer at the center of the axle and the center of the 

wheel, is the correct idea, to get the first wheel mounted 

properly. 

Mr. Marshall: I move that the recommendation of the com- 

mittee be submitted to letter ballot for adoption as a stand- 
ard. 

Mr, Wallis; As to mounting second-hand wheels, and 
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starting with the first point of the wheel, I think we con- 

sidered that the over-all measurement—4 feet 8!¢ inches—is 

only intended, and will only be practiced, for new wheels. 

Second hand wheels will never meet those dimensions in tbe 

over-all gage. You can mount these wheels from the end 

of the axles, just allowing the difference that exists between 

the worn flange anda perfect flange; mount it that much 

furtber in. In mounting second-hand wheels you would not 

get the same distance between the backs as with new wheels. 

One will be pressed in half the distance that is worn off the 

flange. The fact of the 4 feet 684 inches is the important 

point. The distance from backs, and distance over all, will 

come right, so long as you keep the correct measurement 

from the back of one wheel to the throat of the other, and 

you can locate it in that way. 

Mr. Marden: Would it not be right to measure it from the 

back of the flange? Weare measuring it in one instance from 

the back of the flange to the throat of the wheel. Why would 

it not be right to measure from the back of the flange in both 

cases? That is our practice at the present time. We have 

a T square and we mount our first wheel from the back of 

the flange to the center of the axle, and we intend to have a 

standard flange. 

Mr. Marshall: Investigations have shown that as the 

thickness of the flange is decreased, in order to obtain the 

best results, it is desirable to increase the distance between 

the backs, and therefore it is desirable to hold to that di- 

mension of 4 feet 68 inches from the back of one flange to 

the face of the other. If you mount a wheel originally 14%; 

if it has worn down to 1,5,, you may as well mount it4 feet 

634 inches and put it in shape to avoid biows on guard rails. 

I amend my motion, that the secretary is authorized to cone 

fer with the chairman of the committee, and get the points 

in shape to submit to letter ballot. 

Mr. Rhodes: One of the difficulties in the matter of wheel 

gages has been the two gages, 4 feet 9 inches and 4 feet 

814 inches. I believe the time is coming in this country 

when we will have a standard track on account of these 

irregularities in our gage, which have been hidden until 

this committee has got to work and brought out the defects, 

There is no greater safety appliances that can be produced 

than having a uniform gage of track. One thing is to 

mount the wheels in accordance with the recommendations 

of the committee; but you must also attend to the track. 

It can be accomplished by changing the guard rail, and 

having the 2 inch opening in the frog. The guard rails 

should be 1% inches from the gauge rail, and if that is done 

with the 4 feet 9 inch track there will be a great difficulty re- 

moved. I walked down the track here at Saratoga the other 

day. Iran across one frog and guard rail. I don’t know 

what the gage is, but I presume it is 4 feet 814 inches. The 

guard rail was 244 inches from the gage rail. Ido not cite 

that as being particularly pertinent to this neigborhood. 

Perhaps on the line I represent it could be found just 

as bad. Some investigations were made in Chicago re- 

cently, and in 72 measurements taken, the distance of guard 

rails from the gage rails were found to be from 1%4 to 334 

inches. We should have the co-operation of the American 

Railway Association in this matter. 

Mr. Forney: About ten yearsago I read a paper upon the 

subject when it wasina state of even greater confusion 

than it is now. The great trouble encountered is there is 

not the co-operation there should be between the car build- 

ers and the engineers who have charge of the permanent 

way. A perfect solution of the question would be possible 

with this co-operation. I agree with the suggestion that 

this matter should be brought to the attention of the Ameri- 

can Railway association, so that the officials could call in 

both departments and confer together, and have some 

agreement with reference to the matter. We ought first to 

confer with the American Railway Association and then 

submit the matter to letter ballot. The great trouble often 

is in the formation of the head of the rail. On the Lehigh 

Valley the coruer of the railison a % radius. A pair of 

wheels that would run quite snugly on tne Lehigh Valley, 

with a radius of 24%, would have much more play on the 

New York Central, where itis ,5;. The corner of the rail 

should be of a standard size as well as the edge of the 

wheel. 

Mr. Barr: I think if we wait until wedo the things sug- 

gested by Mr. Forney, we may never accomplish anything. 

We have had to go ahead and do things ina bullheaded way. 

and we have accomplished them in that manner. 

Mr. Forney: The jurisdiction of this society extends only 

to the wheel; it has no authority over the rail. I think it 

would be proper to go to this association and tell the diffi- 

culty and state what is wanted, and secure the co-operation 

of the permanent way department. 

Mr. Bissell: We have got all our calculations ready, and 

the only way for us to get any immediate relief is to act on 

the conditions as they are to-day. 

The motion to refer the matter to letter ballot was carried. 

Mr. Rhodes: I move that a committtee of three be ap- 

pointed to confer at once with the American Railway Asso- 

ciation on the subjects of standards for wheel and track 

gages. I think this committee ought to get into communi- 

cation with the American Railway Association before the 

managers of the roads sanction the letter ballot on our 1ec- 

ommendations here. Carried. 

Mr. Marshall : The Pennsylvania Railroad Company is 

not prepared to favor the continuance of 11¢-inch guard rail 

throat. While it relieves the wheels from inpingemert on 

the frog opening, it gives us more blows on the guard rails. 

Mr. Rhodes : As to the matter of the guard rail, take the 

four foot nine track first, for instance; the distance from the 

gage rail to guard rail is 2inches; between the guard rail 

and wing of frog, 4 feet 5 inches ; the throat is Yinches, that 

makes 4 feet 9 inches; in the other case the distance between 

the gage rail and guard rail is 14¢ inches; between the 

guard rail and wing of frog, 4 feet 5inches, and throat dis— 

tance 2 inches, which makes 4 feet 814 inches. 

The President appointed Messrs. Barr, Rhodes and Mar- 

shall the committee to confer with the American Railway 
Association, 
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Amendments to the Rules of Interchange. 

A number of changes were proposed in the rules of inter- 

change by the different railway clubs. Some of these were 

approved by the Arbitration Committee and adopted, and 

the Arbitration Committee proposed some changes which 

were adopted. The convention appeared to be in a better 

temper to discuss and adopt changes than last year, 

Rule 3. 
Mr. Mitchell: I move that the secretary request all the 

wheel manufacturers to put the month and year on all 
wheels cast after Sept. 1, 1894, and that the flanges must 
conform to the new rule; that the size of the letter should 
be at least 114 ins., and should be put on the inside plate. 
Carried. 

Mr. Barr moved the insertion, after section d, the follow- 
ing: 

Thick Flanges.—Flanges over 1,% inches thick. The 
same as Maximum gage shown by Wheel Gage Committee. 
This does not apply to wheels cast prior toSeptember 1, 1894. 
Carried. 

Section (r). The Western Railway Club suggested that 
this section be changed to read “out of gage, or wheels that 
measure less than 4 feet 54 inches, or more than 4 feet 5% 
inches between flanges, or less than 5 feet 4 inches over 
treads.” Adopted. 
The recommendations of the Central Railway Club that 

paragraph 17 be made to read, ‘‘If the car has air brakes the 
cylinder and triple valve must have been cleaned and oiled 
within twelve months, and the date of the last cleaning and 
oiling marked on the brake cylinder,” was, on motion of Mr. 
Waitt, adopted; and paragraph 18 was superseded by the 
foregoing, 
The suggestion of the committee that a paragraph, No. 24, 

should be added, was adopted as follows: ‘If the car has 
airbrake pipes, but no air brakes, the hose and couplings on 
the car are at the oOwner’s risk, unless the car is stenciled 
that it is so equipped.” 
Section (¢) was, on motion of Mr. Soule, changed to read: 

“Steps, ladders, hand-holds and running boards in bad order 
or insecurely fastened. Steps must be fastened by bolts or 
lag screws. Hand-holds must be of wrought iron or steel.” 

Section (uw). The Central Railway club recommended the 
addition of two figures, Nos. 8 and 9 here shown, between 
Sections (g) and (h), and that the present Fig. 8 be numbered 
Fig. 10; these figures to show the limit of cracks admissible 
in fillet of shank of coupler immediately back of the head as 
in Fig. 8, said limit to be 84 inch vertically or horizontally, or 
both. Also a limit for length of crack in front walls or face 
of coupler either at top or bottom, as shown in Fig. 9, it be- 
ing understood that the crack shown in this figure should 
not extend back into the main body or horizontal walls of 
the coupler. The Arbitration Committee considered that 
this might be a useful addition to the rules. 

In reference to the proposed change in Section U there 
was considerable discussion. Mr. Casanave considered the 
defects shown in the figures as being in a dangerous part of 
the coupler, but the majority of those present believed that 
one or two cracks back of the head, as in Fig. 8, were not 
dangerous if less than 8 of an inch in extent. The matter 

Fig. 8. 

had been watched closely by some of the members, and no 
cases of breakage on the road had resulted from such cracked 
bars. Mr. Peck said, ‘‘ They never pull out in service, but are 
knocked off in the switch yards,” and this seemed to be the 
general experience. Mr. West moved that the recoommenda- 
tion be adopted, and it was carried, on the understanding 
that the cut, Fig. 8, should be so changed as to show the 
two cracks on the upper side of the shank behind the lug. 

Section H, Rule 3, the words ‘“‘These defects in knuckles 
are safe, but should be carded for’ were stricken out. In 
reference to the recommendation of the New York Railroad 
Club that the words ‘indelible pencils” be stricken out, a 
motion by Mr. Barr was made and carried that the words 
“indelible black pencil” be inserted instead of simply ‘“‘in- 
delible pencils.” 

Rule 6, 

On the suggestion of the Central Railway Club, the Arbi- 
tration Committee presented the following addition to Rule 

Any company finding a car with defect card attached 
may make such partiai repairs as may be necessary for the 
sate running of the car. It shall strike the items repaired 
from the card by drawing two lines in ink through such 
items on both sides of the card,and replace the card upon the 
car. It shall notify the company which issued the original 
card of the items repaired, and the latter company shall 
issue a defect card covering the partial repairs made, that 
card to be used as a voucher, and to accompany the bill for 
such partial repairs. 
On motion, this recommendation was adopted and added 

to Rule 6, 
Rule 8. 

Section B was altered to read as follows: ‘‘Brakeshoes 
worn out, no charge to be made for labor of renewing, or 
credit allowed for scrap.” 

Section C was made to read as follows: ‘‘ Journal bearings 
requiring renewal,” etc., the two last words being substituted 
for ‘‘ worn out.” 
The recommendation of the Arbitration Committee that 

Section A should be made to read as follows, ‘truck tran- 
soms, body bolsters, spring planks or truck springs, broken 
or lost, or such broken or cracked, providing that the car 
was not derailed or wrecked,” was, on motion of Mr. Waitt, 
duly adopted. 

The Western Railway Club suggested thata new Section- 
(F) should be added to read as follows: ‘‘Oil box lids lost -off 
when not caused by wreck or breakage due to rough usage.”’ 
On motion Section F was adopted, as read. 
Mr. Marden moved to add a Section (G) to read as follows: 

‘“‘Brakebeams, levers and attachments less than 21¢ inches 
from the rail.” Carried. 

Mr. Crone moved to add a new section (H) to read as fol- 
lows: ‘*‘ Center plate bolts broken or missing.” Carried. 
Mr. Barr moved that a new section be added to this rule 

reading ‘“‘drawbars or couplers, drawbar timbers, drawbar 
springs and sills cracked over transoms.” The motion excited 
a good deal of discussion. 

r. Marden said: I have believed in this thing for ten 
years. Some six or eight years ago I advanced that opinion 
in the convention, stating that I believed that repairs should 
be chargeable to the owners of the car, and if necessary an 
increased mileage should be charged. I believe it is a move 
in the right direction ; and I think sooner or later we will 
come to having nearly all repairs charged to the owners of 
the cars. It will facilitate the movement of the cars. I have 
demonstrated that in quite a number of cases at our inter- 
change points, wherever I have made arrangements with 
connecting roads. 

Mr. Waitt said: The idea is to facilitate the movement of 
the cars. The inspectors would not stop to question, 
when they saw a defect of that kind coming, as to whether 
the road was going to get stuck. They would let it go, 
and we would get a greater return out of the cars. I 
think every move we can make, in the line of facilitating 
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the movement of cars, ought to be done and carried out by 
the convention. 
Suggestions were made from different members, and the 

motion as finally put read: ‘‘Brokenor defective draft 
timbers or draft springs, or center plates, or sills cracked — P 
over States if damage is not caused by derailment or 
wreck.” : 
The vote on the amendment was taken according to the — 

number of cars represented, and resulted in yeas 386, and — 
nays 465. Therefore the motion was lost. 
This concluded the business for the day. Mr. Blackall an- 

nounced that the Delaware & Hudson Canal Company had 
arranged for an excursion on Saturday. Discussion of the 
rules of interchange was resumed next morning. 

Rule 9. 

Section (k) of rule 9 was made to read, ‘‘One or more 
cracked brackets.” 
Mr. Mitchell: I move that we omit the entire last para-— 

graph of rule 9, reading, ‘When axles are removed, the axle 
applied shall be stamped or prick punched near the center 
with the initial of the road doing the work and the date of 
renewal,” for the reason that I cannot see any use of it; if — 
we Slide wheels, we will put in axles anyway, and we ought 
not to be required to prick punch or to make any report of 
them. Again, we are shipping axles all the time to inter- 
change points, where we are obliged to put inaxles. We 
have no means of prick punching or stenciling, and it is 
only once in a while that we have to investigate the case of — 
an axle supplied. 
A motion, to the effect that axles under 30,000 pounds capa- — 

city cars should have the wheel seat 4144 inches and the 
center 314 inches, prevailed. . 
The amendment proposed to Rule 12 by the Central Rail-— 

way Club was read as follows: ‘“That in case owners remove ~ 
axle on account of defective wheels, the road responsible for 
damaging wheels shall not be charged for any difference in 
value between axle used and that removed.” Carried. 

Rule 16. 

The recommendation of the New York Railroad Club to — 
amend this rule, by adding ‘“‘Cars should be marked M. C. B. 
pocket or stem drawbars, as the case may be,” was adopted. 
The Arbitration Committee expressed the opinion thar the 

last paragraph of this rule ought to be made clearer, and it — 
suggested that when wrong attachments are used with M, — 
C. B. equipment, the card should be for the wrong drawbar 
with attachments, because the bier drawbar on the car 
with the wrong attachmeats may not be useful to the own- 
ing road. 

Rule 17. 

Mr. Grieves: I move to amend Rule 17, ‘‘ Wheels applied 
must be marked on the inside with the date, the initials of 
the road doing the work and the place where the work is — 
done.” I move to omit the words ‘and the place where the 
work is done.” I think this rule has not been lived up to, 
and no notice was taken of the rule until a few months ago. 
All wheels used have either the maker’s name or the road’s 
initials, and many of them have numbers. I think it is 
putting us to an unnecessary amount of work. ; 

Mr. Wade: I move to strike out the date of the work. It 
is unnecessary, and it takes a large quantity of stencils, 
which are scattered all through the country. It is easy 
enough to mark the name of the road, but to stencil the 
date is considerable difficulty. I move to amend it by strik- 
ing out the date, so that it will read: ‘‘Wheels applied must — 
be marked on the inside with the initials of the road doing 
the work.” This amendment was accepted and the motion, 
4s amended, was carried. 

Rule 23. 

Mr. Wade: After the words “When cars of 60,000 pounds ~ 
capacity and over ” I would like to add the words ‘‘and so 
stenciled.” There is advantage being taken of that section 
without much regard to the capacity of the car. A great 
many old cars of 60,000 pounds capacity are running around 
the country with journals 4, 44¢ and 5 inches long, and some- 
times these cars are billed with $25 additional. If you will 
add to that ‘‘The cars must be 60,000 pounds capacity, and as 
stenciled,” I think it will correct that trouble. 
A motion to amend the rule as suggested prevailed. 

Rule 26. 

The suggestion of the Central Railway Club, that an ad- 
ditional charge of five hours labor should be allowed in re- 
placing intermediate and center sills on cars equipped with 
air brakes was adopted. 

Mr. Marshall: There were several points brought up yes- 
terday, which were carried over, with a view of having them 
incorporated in Rule 26. One was a motion of Mr. Mackenzie 
in regard to the weights of journal bearings, and also some 
uestion about an arbitrary credit for couplers. I suggest 

that these prives be referred to a committee to revise that — 
list of prices, and incorporate the arbitrary scrap credit for 
couplers and the prices for journal bearings; the committee 
to report at to-morrow’s session. It is intended to incor- 
porate the two sizes of journal bearings and the arbitrary — 
credit for M. C. B. couplers. : 3 
The motion was carried and the president appointed the 

following committee on revision of prices, in accordance 
with tne motion: R. E. Marshall, J. H. McConnell, George 
W. West. 1 
This committee, in reporting the next day, expressed the © 

opinion that no change should be made in the present prices, 
except as follows: It recommended adding to the list the 
following: One M.C. B. standard journal bearing for 3% 
by 7-inch box to weigh 10 pounds. One box or stock car, half 
side door, applied, $3. : 

It also recommended removing from the list the prices for 
M. C. B. couplers and attachments and inserting immediately 
under the list a new paragraph to read: 

‘““M.C. B. couplers or parts of same to be charged at cur- | 
rent market prices which are to be quoted by the Secretary 
semi-annually. Creuits to be allowed at scrap rates as given 
in above list.” - 
These recommendations were adopted. 

Rule 31. 

The Arbitration Committee, at the suggestion of the Ex- 
ecutive Committee, recommended that this rule be changed 
so as toread as follows: ‘* In the revision of these rules by 
the association, a two-thirds vote shall be necessary for — 
adoption.’ On motion of Mr, Casanave the recommendation ~ 
of the committee was adopted. 
The Secretary gave notice that at the next annual meeting 

the following amendment to the Constitution would be 
offered for adoption: ‘‘ Representative members shall have 
one vote on all questions, and in addition thereto shall, on — 
all measures pertaining to the revision of the rules of inter- 
change, and to the adoption of the standards, or to the ex- 
penditure of money,” etc., changing article III, section 3. 

After finishing the discussion on proposed amendments to — 

the rules of interchange Mr. Soule read the preliminary re- 
port of the committee on road tests of brakeshoes. 

Road Tests of Brakeshoes, i 

The report of the executive committee of the general com- — 

mittee of twelve appointed on this subject at the last con- 

vention simply stated that the work was progressing and ~ 

requested that the committee be continued for another year. 
Five of the roads represented by the members of the general 

committee (the P. R. R.; N. Y. C. & H. R.; Northern Pacific; 

Chicago & Alton, and the C. R. R. of N. J.) declined to par- 
ticipate in the tests. The roads represented by the other 

seven members of the committee (the C., B.& Q; C., B. & 

N.; LS. & M.S.; N. Y., L. E. & W.; Fitchburg; C. & O.; and 
a s. 8 
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the Norfolk & Western) are now vonducting a series of ser- 

vice tests. These tests had not advanced sufticiently far to 
enable a report to be made to this convention. The kind 

and number of shoes used in these tests are as follows: Hard 
cast iron 48, soft open hearth steel 52, hard open hearth steel 

52, malleable iron 48, S. T. malleabie iron 44, S. W. malleable 

iron 44, Congdon 48, Sargeant special 44, Meehan 48, Lap- 

pin 48, Safety 44, soft steel 48, wrought iron 48, and enough 

of soft cast iron shoes to wear out all the others, 

The seven roads last named are making tests on the fol- 

Jowing number of passenger cars: Fitchburg 26, C., B. & N. 

Aas. be 00 Gls 20;,. Go Oy O, las os Go ML, . 20, N. Y., Lupe oc 

W. 26, N. & W. 13. 
The number of shoes used on cast iron and steel tired 

wheels, respectively, in both freight and passenger service is 

about equally divided. 

Mr. Rhodes suggested that as some of these tests are very 

nearly completed, the report should be published as soon as 

the figures are gathered. Mr. Soule said that the tests would 

probably be terminated within three months, and that it 

would require about a month to tabulate the results. The 

committee had contemplated takeu measurements to deter- 

mine the wear of wheels as affected by different brakeshoes, 
but the scheme was abandoned because impracticable. The 

tests are simply of the wearing quality of 13 different mix- 

tures as against soft cast iron. Thecast iron shoes are made 

of new metal, no scrap being used. 

The preliminary report of the Committee on Laboratory 

Tests of Brakeshoes was read by Mr. Bush, the chairman of 

the committee. 

Laboratory Tests of Brakeshoes, 

This report was of a preliminary character and was de- 

voted to outlining previous tests of this character and the 

earliest tests to determine the laws of friction. The tests of 

Morin, Poiree, Dalton, and the shop tests conducted on the 

Chicago, Burlington & Quincy Railroad in 1893 were de- 

scribed, Continuing the report said : 

With the information briefly outlined, the first work 
undertaken by the Laboratory Committee was commenced 
in August, 1893, and consisted in planning all the conditions 
that should be covered, information that should be obtained 
and the apparatus that it was necessary to have in order to 
obtain it. Of course, the conditions of service were to be fol- 
lowed as closely as possible, and it was decided that the appa 
ratus necessary would have to be similarin effect to the condi- 
tions surrounding one wheel of a freight car, passenger car, 
sleeping car or a locomotive,so that the energy to be de- 
stroyed by means of friction applied to the periphery of the 
wheel might be accomplished in a similar manner, This 
involves: 
First.—Machinery in which the energy may be stored. 
Second.—Proper facilities for generating the energy. 
It was decided that a fly-wheel of the proper proportions, 

capable of being run to any desired speed up to the equiva- 
lent of 100 miles per hour, and having attached directly to 
its shaft the wheel against which the different brakeshoes 
would be applied, should comprise the first part of the appa- 
ratus. An independent motor, either steam or electric, was 
found necessary for the second part, and a modern type of 
high speed steam engine was finally deemed best. 

At this stage the Westinghouse Air Brake Company vol- 
unteered to have the experiments conducted at their shops 
at Wilmerding, Pa., and to furnish the services of their 
mechanical engineer, Mr. Arthur Johnson, to assist in con 
ducting them, as well as to assume the work of putting up 
the apparatus and supplying the motive power for operating 
it. In view of the advantages offered, the convenience of 
location, and the fact that the Purdue University could 
hardly furnish the necessary facilities, 1t was decided to 
accept the proposition of the Westinghouse Air Brake Com- 
pany, and arrangements were made accordingly. 
The question of indicating, measuring Bad recording ap- 

paratus was then considered, and it was finally decided that 
the apparatus for these purposes should be so complete and 
accurate as to make the results unquestionable, and that 
human agency should be eliminated as far as possible by 
making the apparatus automatic and self-recording. The 
dynamometer fcr measuring the friction, decided upon, is 
that designed by Professor Emory, which has for its princi- 
ples the elastic resistance of steel plates as fulcra, and which 
eliminates all friction, and is acknowledged as the best for 
all measurements of this kind. Permission to construct and 
use this dynamometer was obtained from Professor Emory, 
through Mr. Vogt, Mechanical Engineer of the Pennsylvania 
Railroad, who, with the latter and Wm. Sellers & Co., of 
Philadelphia, kindly undertook its design. It was con- 
structed by Wm. Sellers & Co., and the sum of $1,360 was 
paid for it by the Westinghouse Air Brake Company. 

To accurately determine the speed of the apparatus at all 
times it was decided to use the Boyer railway speed re- 
corder, and the Boyer company kindly consented to furnish 
two recorders specially adapted to the purpose, free of charge. 

In order that the speed of the machine and the friction of 
the brakeshoes might be conveniently and accurately re- 
corded, it was decided to have the records taken graphically. 
A chronograph was therefore obtained, designed and con- 
structed by Warner & Swasey, of Cleveland, O. Its function 
is to move a drum carrying with it a record paper at a prac- 
tically constant velocity, so that all variations of speed and 
friction, and the relation of one with the other, may be shown 
in the case of each material tested for any length of time 
desired. It has for its principle a conical pendulum operated 
by a weight, and is the same as that used at all of the prin- 
cipal observatories in the world for operating telescopes in 
connection with the work of astronomers, it having been 
found to be the most reliable known to science. This device 
was also furnished by the Westinghouse Air Brake Com- 
pany at a cost of about $560. 
A thermometer for measuring the temperatures of brake- 

shoes and wheels has been obtained from the Crosby Steam 
Gauge Company, and scales sufficiently sensitive for weigh- 
ing downto grains and having a capacity of 30 pounds 
have been obtained from Henry Troemner, of Philadelphia, 
both being furnished gratuitously. Thechilled wheels to be 
used in the experiments were donated by Bass & Co., of 
Fort Wayne, and the steel-tired wheels by the Paige Car 
Wheel Company, of Cleveland. The fly-wheel, shaft, levers, 
etc., were made at the shops of the P. C. C. & St. L. R’y Co., 
the cost of which is to be borne by the association, besides 
the personal expenses of a draftsman, whose services were 
furnished gratuitously by the Pennsylvania Railroad Com- 
pany. 

The report contains an illustration and detailed descrip- 

tion of the apparatus. The above outlines the work of the 

committee so far accomplished. Experiments will begin at 

once, and the committee expects to obtain much new infor- 

mation. 

The committee acknowledges having received valuable 
assistance from Mr. A. S. Vogt, Mechanical Engineer of the 
Pennsylvania Railroad; Professor Emory; Mr. Bancroft, of 
Wm. Sellers & Co.; the Westinghouse Air Brake Company; 
the Pennsylvania Railroad Company; the Crosby Steam 
Gauge Company; Bass & Co.; the Paige Car Wheel Company; 

the Boyer Speed Recorder Company; Henry Troeniner and 
Mr. F. W. Sargent, formerly Engineer of Tests of the C., B. 
& Q. R. R., which is appreciated very highly. 
The brakeshoes obtained from the following parties were 

furnished without charge: The Solid Steel Company, Alliance, 
Ohio; the Dayton Malleable Company, Dayton, Ohio; Schoen 
Brake Shoe Company, Philadelphia, Pa.; the Sargent 
Company, Chicago, Il.;Safety Brake Shoe Company, boston, 
Mass.; Ramapo Wheel & Foundry Company, Ramapo, N. Y.; 
the Lappin Brake Shoe Company, 18 Broadway, N. Y. 

S. P. Busy, D. L. BARNEs, JNO. W. CLoup, Committee. 

The committee requested to be continued for another year, 

and extended a cordial invitation to those interested to wit- 

ness the tests at any time. Information in regard to time of 
tests will be furnished on application. 

On motion of Mr. Barr, the report was received and the 

committee continued. 

The secretary read a communication addressed by Mr. 

Bush, Chairman of the Committee on Laboratory Tests of 

Brakeshoes, to the chairman of the executive committee in 

reference to the bill incurred in arranging appliances for the 

tests, and submitting an itemized account of expenses so far 

incurred. In a report of the executive committee, the lat- 

ter was referred to the association with a statement to the 

effect that the committee proposed to pay the bills unless 

otherwise directed. 

On motion of Mr. Barr the association authorized the ex- 

ecutive committee to pay the bills, amounting in the aggre- 

gate to $1,154.83, deducting the amount, $500.00, previously 
appropriated. 

Mr. Hennessey, chairman of the Committee on Freight 
Car Trucks, read the following report: 

Freight Car Trucks. 

Your committee, appointed to report on the advisability 
of ado..ting standard sizes and shapes for arch bars and 
channel transoms for diamond trucks, and to recommend 
sizes and shapes if desirable, and to ascertain the results 
obtained from trucks of various designs, with special refer- 
ence to newer forms of trucks, respectfully submits the fol- 
lowing. With a desire to obtain all the information possible 
from the association, the committee issued a circular letter 
oat the members, which was answered by 46 members, as 
ollows: 

1. Do you consider it advisable to adopt standard size and 
shape of arch bars and channel transoms for diamond trucks 
for cars of 60,000 pounds capacity? Forty-one replies, 35 
‘‘ves” and 6 ‘‘no.” 

2. If so (referring to question No. 1), what would you 
recommend for length of \heel base? Thirty-seven answers, 
ranging from 4 feet 6 inches to 6 feet. 

3. What dimensions would you recommend for arch bars? 
Thirty-six replies, recommending from 1 by 4 inches to 11¢ 
by 4 inches for the top and % by 4 inches to 114¢ by 4 inches 
for the bottom. 

4, What do you recommend for rise or set of top arch bar? 
Thirty-two replies, recommending from 4 inches to 914 inches. 

5. What would you recommend for depth or set of bottom 
arch bar? ‘Thirty-two answers, ranging from 6 inches to 
13% inches. 

6. What size of column bolts would you recommend and 
how mapy to each side of truck? Thirty-five answers, 
recommending from 1 inch, four to each side, to 1% inch, 
four to each side, and from 144 inch, two to each side, to 13¢ 
inch, two to each side. 

7. What size of journal box bolts would you recommend ? 
Thirty-nine answers recommending from % inch to 1 inch. 

8. Give dimensions of channel transoms which you recom- 
mend. Twenty-eight replies, 14 of which would not recom- 
mend using them, and in the balance of the answers there 
was practically no uniformity of opinion as to dimension. 

9. Is there, in your opinion, any advantage in the use of 
swing bolster over the rigid truck as to flange wear, road - 
way or load carried in car? Forty-four answers, !2 ‘‘ yes,” 
23 ** no,” 6 undecided, and 3 little or no difference. 

10. Would you prefer to adopt swing bolster truck for 
freight car, provided it did not increase cost of construction 
and maintenance over that of a rigid truck? Forty-two 
replies, 14 “ yes,” 27 ‘“‘no,” 1 “ yes, for rough roads only.” 

11. What style of truck do you consider the most practical 
and economical to maintain? Forty replies, as follows: 28 
diamond rigid, 5swing motion, 5 Fox pressed steel, 1 Schafer 
American, one rigid center with equalizers or independent 
swings over the boxes. 

12. Do you prefer brakes attached to trucks or car body? 
Forty-three replies: 15 preferred brakes attached to the car 
body and 28 to the trucks. : 

13. If to trucks, is it advisable to hang the brakes below 
the truck springs? Twenty-three answers: 16 “yes,” 6 ‘‘no,” 
and 1 “‘if for rigid truck hang below the spring plank, and if 
for swing motion truck hang above the epne plank.” 

14. How many cars have you with trucks constructed ex- 
clusively of iron and steel? If any, what make? ‘Twelve 
replies, showing that nine roads, or 1,544 cars, have the Fox 
pressed steel trucks, one road has 4 cars with the Drexel 
truek, one road has 4,000 cars with the Theidson and Ameri- 
can truck, one road has 8 cars (kind of trucks not given). 

15. What has been your experience with such trucks? 
Eleven answers, showing that the roads using the ‘* Fox” 
pressed steel trucks make a generally favorable report. One 
road having about 1,100 cars with the ‘‘ Drexel” truck, have 
obtained very satisfactory results. ‘The road using the 
** American ” cast steel bolster truck make a favorable report 
on same (number of cars not given). 

16. How many cars have you with new design of trucks? 
If any, what make? Seventeen replies ; nine roads, or 1,544 
cars, using the ‘‘ Fox”’ pressed steel trucks, one road with 
about 1,100 cars with the “ Drexel” truck ; the other answers 
show that they have trucks very similar in design to the 
** Diamond” rigid, which has been in service for years, 

17- How many cars have you with metal truck bolsters? 
Twelve replies, showing that nine roads, or 1,544 cars, have 
the ‘* Fox” pressed steel trucks, one road four cars with the 
“Drexel” trucks, one road eight cars with the Schafer Ameri- 
can, and one road 2,755 cars with the Norfolk & Western 
Class) <1, C-- track: 

18. What bas been your experience with metal truck bol- 
sters? Six answers, four saying they were good if properly 
constructed, one that they were too expensive to replace on 
account of the faulty construction of the combination of 
truck and bolster, and one that they settled with loads and 
not springing back when load is removed, requiring the 
shimming of the center plates. 

19. What has been your experience with later designs of 
wood trucks for 60,000-pound capacity cars? Nineteen re- 
plies; eleven satisfactory, five unsatisfactory, two give fair 
service, but shrink and get loose, and one that they are not 
of sufficient strength, 
While there were blueprints of several new designs of 

trucks forwarded to the committee, there were but three 
styles of trucks which radically changed from the old style 
diamond truck which is in general use, the ‘‘Drexel” truck 
being one of these, which is constructed very similar to the 
rigid truck, but at the same time has roller bearings to re- 
ceive lateral shocks, which practically makes it a swing 
motion truck, and it has pot the dangerous swing hanger 
and swing plank which are liable to break and allow the 
spring plank and truck bolster to drop on track and cause 
derailments. ; 

It is the opinion of the committee that the American cast 

steel bolster truck has some practical features, as it does 
away with many pieces, and in the opinion of the committee 
it would be advisable to have the association pay particular 
attention to the above mentioned three designs of trucks in 
service, so that in the near future they could give some very 
valuable information to the association. A large majority 
of replies received were in favor of a 5-foot wheel base. 
The committee begs to make the following recommenda- 

tions: It would recommend a 5-foot wheel base. After the 
wheel base is once established it will enable us to use stand 
ard fulcrums for brakebeams for airbrakes, and standard 
bottom rods. The committee further recommends that 
standard sizes of arch bars be, top 114 by 4 inches, bottom 1 
by 4 inches, and tie bar %& by 4 inches. It considers it useless 
to recommend special designs for arch bars, as it would not 
be approved by the association, as there seems to be no uni- 
formity in this particular. For the same reason it did not 
consider it advisable to make recommendations for standard 
channel transoms. 

J. J. HENNESSEY, SAMUEL IRVIN, WILLIAM Voss, JOHN 
H. Davis, F. H. Stark, Committee. 

Mr. Waitt: I move that the report be received, and the 

recommendations submitted to letter ballot as recommended 

practice in connection with the diamond trucks. 

Mr. Mitchell : I make an amendment, that we change the 

base to 5 feet 2 inches, for the reason that with a 5-foot wheel 

base it is almost impossible to get the inside hung brake- 

beam under the car. When the Fox truck was first intro- 

duced in this country, the wheel base was 5 feet, and I tried 

at that time to get aninside hung beam on that truck. I 

found it impossible to have the beam any height from the 
track. The Fox truck people changed the wheel base to 5 

feet 3 inches, and all their designs and dies are on that basis, 

and subsequently all of Fox’s trucks—and there are over 

9,500 running in this country—are 5 feet 2 inches. Out of 

over 40,000 cars, I presume eight-tenths of our cars are 5 feet 

2inches. We would get better service results with 5 feet 3 

inches. 

Mr. West: I would indorse Mr. Mitchell’s views. We have 

some Fox pressed steel trucks running very satisfactorily. 

It has been shown by the committee that there is no standard, 

and I think we should work toward a standard, certainly 

so far as the wheel base is concerned. 

Mr. Hennessey : I have looked into that thoroughly, and a 

large majority of the replies were in favor of 5 foot wheel 

base. I watched to see how many of these people recom- 

mended a 5-foot wheel base, that were using inside hung 

brakes, and I think there were few exceptions that recom- 

mended anything larger. 

Mr. Mitchell : With 5 foot 2 inch wheel base, with the 

diamond truck, we have only %{ of aninchclearance between 

the back of the brakebeam and spring plank ; 12 inch wide, 

channel iron spring plank. 

The amendment was adopted. 

carried. 
Mr. Waitt’s motion was 

Report of the Committee on Correspondence and Resolu- 

tions, 

Your Committee on Resolutions and Correspondence beg 
leave to make the following report: 
On account of the conveniences and courtesies extended, 

we recommend the adoption of the following resolution : 
Resolved, That the thanks of the Master Car Builders’ 

Association be extended to the Delaware & Hudson Com- 
pany, the Fitchburg Railroad Company, the People’s Line 
steamers, the New York Central and other lines; the enter- 
tainment committee, the ‘Railway Age and Northwestern 
Railroader”; the village of Saratoga and the management of 
Congress Hall. 
And the committee especially desire a vote of thanks by 

the association to Mr. R. C. Blackall, Superintendent of Ma- 
chinery, the Delaware & Hudson Canal Company, and Mr. 
J. W. Marden, Superintendent of Car Department, Fitch- 
burg Railroad, for their untiring efforts in providing for the 
comfort and entertainment of the members of this associa- 
tion. 

JOHN MACKENZIE, H. C. McCartruy, E. D. BRoNNER, 
Committee. 

The recommendations of the committee were unani- 

mously adopted by a rising vote. 

The Committee on Subjects reported that it would name 

the subjects for consideration at a later date, and that it 

intended issuing a circular asking members to name new 
subjects. 

The list of officers reported by the Nominating Committee 

was read. 

Mr. Waitt moved that the Secretary cast the ballot of the 

Association for the persons nominated. Carried. 

The Secretary cast the ballot, and the President declared 
the following gentlemen elected : 

President—J. S. Lentz. 

Vice-President--S. A. Crone. 

Second Vice-President—E. D. Bronner. 

Third Vice-President—J. C. Barber. 

Treasurer—George W. Demarest. 

Member of 'xecutive Committee, to fill unexpired term of 

J, C. Barber—Samuel Irwin. 

Three members of the Executive Committee—J. T. Cham- 

berlain, G. W. Rhodes, Pulaski Leeds. 

The following places were named as desirable for the next 

place of meeting: Atlanta, Old Point Comfort, Montreal, 

Waukesha Springs, Saratoga, Colorado Springs, Denver, 
Omaha and Salt Lake City. 

A rising vote of thanks was given to the retiring officers, 
and the convention adjourned. 

The Parent of Knowledge. 

An examiner once said to the young man in the philos- 
ophy class: ‘‘Sir William Hamilton makes the remark that 
wonder is the mother of knowledge. Now, sir, speaking 
on your ownaccount, what should you consider as the 
mother of wonder?” The youth paused, and then replied, 
** Ignorance, sir, I suppose.” ‘‘ Very good,” said the pro- 
fessor; ‘‘and that being so what relation is ignorance of 
knowledge ?’’ The poor boy was perturbed by the audacity 
of his own reply as he mildly answered, ‘‘ Grandmother, 
sir.” ‘* Quite right, sir,” said the examiner, who was an 
Irishman, ‘‘ You have caught the right end of the philo- 
sophical stick. And let this be a lesson to you for the rest 
of your life, so that you may know how to take off your 
hat to all ignorance, which is the aged relative—though 
the essential one—of all knowledge,” 
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The Master Mechanics’ Convention. 

The Twenty-seventh Annual Convention of the American 

Railway Master Mechanics’ Association met at Saratoga, 

June 18. Hon. Chauncey M. Depew was expected to address 

the Convention, but was prevented by sickness from attend- 

ing. When President John Hickey arose to address the 

convention he was greeted with applause that showed the 

high esteem and warm regard in which he is held by the 

members of the association. In the address which he deliv- 

ered he said that while all are agreed that strict economy is 

necessary, yet there is difference of opinion as to what is the 

best practice, and that such discussions as are held at the 

conventions are the surest means of arriving at the 

best practice. Referring to the cost of operating locomo- 

tives, he said the chief items are the cost of fuel and of 

wages paid enginemen, and the cost of repairs, being 

of relative importance in the order named, and that these 

constitute about 30 per cent. of the total operating expenses 

of a large railroad. As fuel is the chief item of expense, the 

greatest attention has been bestowed on means for 

economizing in its use, but not enough has been accom- 

plished, and ‘‘we must seek channels of greater efliciency 

than any yet reached, toward a reduction in the expense of 

generating locomotive power and energy.” He spoke fa- 

vorably of compound locomotives, and gave an instance of 18 

per cent. fuel economy being effected by a compound engine 

in freight service. The period of trial extended over three 

years, and the comparison was made with a number 

of simple engines in the same service and of the 

same weight and capacity. The cost of repairs in 

this case was a fraction greater for the compound, 

but ‘it wasa matter of insignificance as compared yith 

her saving in fuel.” In view of these facts the President 

recommended the trial of compound locomotives by those 

contemplating it, but advised care in the selection “ of 

the best type and the adoption of the most improved con- 

struction of the vital parts.” He said that while the chief 

eftorts of the association had been toward improving the de- 

sign and increasing the efficiency of locomotives, yet the im- 

portance of improved facilities for repairs is very great, as 

with these the shopping period is lessened, permitting 

greater mileage per engine, lessening the cost per wile for re- 

pairs and enabling the traffic to be handled with fewer lo- 

motives. 

Continuing, Mr. Hickey said: 

In our zeal toward carrying out the policy of economy we 
may be Jed to press too heavily on the established price of 
material, and while efforts in this direction may be entirely 
proper they should never go so far as to cause a reduction 
in the grade or quality of the articles or the material in 
question. When the quality of enduring features of an 
article are in any way reduced to meet the apparent neces- 
sities of reduced price, then economy ceases and the opposite 
promptly takes place. There is not a point connected with 
our official duties more worthy of continued remembrance 
than the dual facts that the highest standard of quality in 
material entering construction or repairs of rolling stock 
should be maintained, and that the first cost is insignificant 
when compared with the cost of maintenance and replace- 
ments. 

Referring to the general tendency of combining efforts to 

get far-reaching results, the address suggested the amalga- 

mation of the Master Car Builders’ and Master Mechanics’ 

associations, It expressed the belief that this would save 

much routine work, and that the work of the conventions 

would then be accomplished within five consecutive days, 

thus enabling all interested to attend the sessions. It was 

suggested also that the union would result in increased 

membership, and that this would enhance the influence and 

efficiency of the work done. The need of better testing con- 

veniences than the association possessed was expatiated on, 

and it was recommended that the association should make 

arrangements with some institution of learning which is 

supplied, or with the help of the association could be sup- 

plied, with the necessary testing conveniences. 

Roll Call. 

The following members were present during the seesions 
of the convention : 

Aldcorn, Thos.. New Durham, N. J. 
Allen, G.S., Phil. & Read., ‘Lamaqu), Pa. 
Ames, L., Beech Creek, Jersey Shore, Pa. 
Antz, Oscar, L. S. & M. 38., Cleveland, O. 
Anderson, J. J., Cent. R. R. Ga., Savannah, Ga. 
Brags W.F., Tol., Aun Arbor & N. Mich., Ann Arbor, 

Mich. 
Brown, F. R. F., Int., Moncton, N. B. 
Brown, W. A., Abl. & Danville, Portsmouth, Va. 
Bryant, J. T., Rich., Fred. & Pot., Richmond, Va. 
Barnett, J. Davis, Gr. Trunk, Stratford, Ont. 
Barnes, Chas. 
Beltz, A. J., Del., Susq. & Schuy., Drifton, Pa. 
Benson, A. K., Ulst. & Del., Koudout, N. Y. 
Bissett, John, W., W., C. & A., Wilmington, N. C. 
Blackall, R. C., Del. & H.C. Co., Aloany, N. Y. 
Boon, J. M., West Shore, Frankfort, N. Y. 
Briggs, R. H., K., M., C. & B., Memphis, Tenn. 
Brooke, Geo. D., St. P. & Dul., St. Paul, Minn. 
Brown, David, Del., Lack. & West., Scranton, Pa. 
Bushnell, R. W., Bur., C., R. & North., Cedar Rapids, Ia. 
Butcher, George W., Tex. & N. O., Hous.on, Tex. 
Butler, L. M,, N. Y. P. & B., Providence, R. I. 
Carey, John L.. D. & H. Canal, Green Island, N. Y. 
Campbell, John D., New York, N. Y. 
Chamberlin, E., Rood & Brown, Lancaster, N. Y. 
Clark, David, Lehigh Valley, Hazelton, Pa. 
Clifford, C. J., Chic. & B. Island, South Chicago, II). 
Cullen, James, N. C. & St. L., Nashville, Tenn. 
Campbell, John, Lehigh Valley, Delano, Pa. 
Casey, J. J., Ill. Cent., Vicksrurg, Miss 
Chambers, John, S., Lil. Cent., Amboy, Ill. 
Childs, H. A., N. Y., L. E, & W., Jersey City, N. J. 
Cleaver, }". C., Vandalia, Terre Haute, Ind. 
Collinson, James, A. T. & +. F., Fort Madison, Ia. 
Connolly, J. J.. D.S.S. & A., Marquette, Mich. 
Cooper, Charles G., Tol., Col., & Cincinnati, Kenton, O. 
Cooper, H. A., N. Y., L. E. & W., Hornellsville, N. Y. 
Cook, John S., Georgia, Augusta, Ga. 
Cooke, Allan, Ch. & E. Ill., Danville, Ill. 
Cory, C. H., Cin., Ham. & Day., Lima, Ohio. 
Crawford, S. B., Balt. & O., Baltimore, Md, 
Cromwell, A. J., Balt. & O., Baltimore, Md. 
Cushing, G. W., Cin., N. O. & Tex. Pac., Ludlow, Ky. 
Davis, Hd. E., Boies Car Wheel Wks., Scranton, Pa. 
Clark, B., N: Y., L. E. & W., Susquehanna, Pa. 
Dancean, T. G., Bb. & O.S. W., Chillicothe, O. 
Dayis, HK. F, 0., Rich, Loco, Works, Richmond, Va. 

DeWitt, Ch. H., Lehigh Valley, Weatherley, Pa. 
Drury, Michael J.. A., T. & S. F., La Junta, Cal. 
Deems, J. F., C., B. & Q., Ottumwa, Ia. i 
Deibert, F. M., Chic., Milw.& St. P,, Portage, Wis. 
Dickson, G. LL., Dickson Loco. Wks., Scranton, Pa. 
Dickson, J. P., Dickson Loco. Wks., Scranton, Pa. 
Dorsey, J. B., Ohio River, Parkersburg, W. Va. 
Downing, Thos., El. Jol. & East. Joliet, Lil. 
English, Richard, A. & Pac., Albuquerque, N. M. 
Ennis, W.C., N. Y.,S. & W., Wortendyke, N. J. 
Fenwick, A., G. B. W. & St. P., Green Bay, Wis. 
Ferguson, G. A., Cone. & Mont., Lakeport, N. H. 
Forsyth, Wm., C., B. & Q., Aurora, III. 
Foster, W. A., Fall Brook Coal Co., Corning, N. Y. 
Fuller, C. E., Vermont Cent., St. Albans, Vt. 
Galbraith, R. M., Si. L., Ark & Tex., Tyler, Tex. 
Graham, Chas., Jr., Del., Lack. & West., Kingston, N. Y. 
Garrett, H. D., Penn., Philaileipnia, Pa. 
Garstang, Wm., C., C., C. & St. L. Indianapolis, Ind. 
Gentry, T. W., Rich. & Dany., Richmond, AO, 
Gibbs, A. W., Penn., Altoona, Pa. 
Gibbs, Geo., C., M. & St. P., Milwaukee, Wis. 
Gordon, Jas. T., Concord, Concord, N. H. 
Graham, J. A. L., S. & M. 8., Cleveland, O. 
Gray, Robert, So. Pac., Tucson, Ariz. 
Griggs, Albert, Dorchester, Mass, 
Hainen, R. J., N. ¥., L. E. & W., Port Jervis, N. Y. 
Harrington, John, Mex. Nor., Escalon, Mex. 
Harrison, W. H., Balt. & O., Newark, O. 
Haskeli, B., C. & W. Mich., Grand Rapids, Mich. 
Hatswell, T. J., Flint & v. M., E. Saginaw, Mich. 
Hedley, F., Lake St. Elevated, Chicago, [1]. 
Henderson, G. R., Norf. & West., Roanoke, Va. 
Hickey, John, Nor. Pac., St. Paul, Minn. 
Hancock, Geo. A., G. Col. & S. F., Galveston, Tex. 
Harris, Geo. B., Ga. So., Macon, (a. 
Hudson, E. E., C. C. C. & St. L., Cleveland, O. 
Jackson, C. H., Brightwood, Ind. 
Joughins, G. R., Norfolk & S., Berkley, Va. 
Keegan, Jas. E., G. R. & Ind., Graud Rapids, Mich. 
Kenney, Geo. W., Cent. Vt., Rutland, Vt. 
Lauder, J. N., Old Colony, Boston, Mass. 
Lawler, F. M., C., C., C. & St. L , Mattoon, III. 
Lawes, T. A., C., C., C. & St. L , Indianapolis, Ind. 
Leach, H. L., Boston, Mass. 
Leeds, Pulaski, J.. & Nash., Louisville, Ky. 
Lewis, W. H. V., L. & W., Kingsland, N. J. 
Lewis, Wm. H., C., B. & Nor., Lacrosse, Wis. 
Macdonald, A. V., New Zealand Rys., Christ Church, 

N. Z. 
Mackinnon, Geo., Can, Pac., Farnham, Que, 
Manning, I. B., Union Pac.. Omaha, Neb. 
McCreery, Frank, C., H. & D., Dayton, O. 
McGee, F. H., Cent. of Ga., Macon, Ga. 
McIntosh, Wm., Chi. & N. W., Winona, Minn. 
McKenna, John, I. D S., Indianapolis, Ind. 
Medway, John, Fitchburg, Boston, Mass 
Millen, Thos., N. Y. & N., High Bridge, N. Y. 
Minshall, P. H., N. Y..O. & W., Middletown, N. Y. 
Mitchell, Alva, A. T. & S. F., Ottawa, Kan. 
Mitchell, A. E., N. Y., L. E. & W., N. Y. 
Morris, W.S., Ches. & Ohio, Richmond, Va. 
Maglenn, Jas., Car. Cent., Laurenburg, N. C. 
McConnell, J. H., Union Pac., Omaha, Neb. 
McMasters, Chas. Jr., Bennington & Rutland, Rutland, Vt. 
Miller, E. A., N. Y., Chic. & St. L., Conneaut, O. 
Mills, Stott, Lehigh & Hud., Warwick, N. Y. 
Manchester, A. E., C. M. & St. P., Kaukauna, Wis. 
Montgomery, Wm., Cent. of N. J.. Manchester, N. J. 
Nettleton, W. A., Kas. Cy., Ft. S. & M., Kansas City, Mo 
Noble, L. C., A. French Spring Company, Pittsburgh, Pa. 
Nauffer, John G., B. & O. S. W., Chillicothe, O. 
O’Herin, Wm., Mo., Kan. & Tex., Parsons, Kan. 
Peck, Peter H., Chic. & W. Ind., Chicago, Il.. 
Petriken, C. L., Union Iron Works, Galeda, Ala. 
Pitkin, A. J., Schen. Loco. Works, Schenectady, N. Y. 
Paxson, L. B., Puil. & Read., Reading, Pa. 
Player, John, A.,T. & S. F., Topeka, Kas. 
Pomeroy, L. R., New York. 
Purves, T. B. Jr., B. & A., E. Albany, N. Y. 
Quayle, Robert, M. L.S. & W., S. Kaukauna, Wis. 
Quinn, Jobn A., C. V. & C., Mt. Carmel, Ill. 
Roberts, Mord, St. L. I. M. & S., Little Rock, Ark. 
Redding, R. E., Man. El., New York, N. Y. 
Roberts, E. M., So. Car., Charleston, S. C. 
Roth, Frederick, Lehigh Valley, Wilkesbarre, Pa. 
Ryley, G. N., McKeesport Connecting, McKeesport, Pa. 
Rettew, U., D. & H. C., Carbondale, Pa. 
Rutherford, Wm., Plant System, Savannah, Ga. 
Ryan, Pat., Louis. & Nash., Russelville, Ky. 
Shaver, G. O., P. R. R., Pittsburg, Pa. 
Silvius, E. T., J., St. Aug. & I. R., St. Augustine, Fla. 
Sinclair, Angus, New York. 
Skinner, H., M. C. F., Fall River, Mass. 
Small, W. T., Buff., Roch. & Pitts., Rochester, N. Y- 
Sprague, H. N.. Jamestown, N. Y. 
Steele, J. A., West. & Pitt., Weston, W. Va. 
Smith, H.O., D. & H. Canal, Oneonta, N. Y. 
Sague, J. E., Schen. Loco. Wks., Schenectady, N. Y. 
Setchel, J. H., Pitts. Loco. Wks., Cuba, N. Y. 
Seward, J. P., A. & B. Short L., Annapolis, Md. 
Small, H. J., So. Pac., Sacramento, Cal. 
Smith, Geo. W., A. IT. &.S. F., Topeka, Kan. 
Smith, Wm., Ch. & N. W., Chicago, Ill. 
Smith, W. T., Newport News & M. V., Lexington, Ky. 
Stewart, A. I’., Ches. & O., Huntington, W. Va. 
Stewart, O., Cambridge, Mass. 
Stinard, F. A., Paterson, N.J. 
Swanston, Wm.,C. St. L. & P., Indianapolis, Ind. 
Taber, W. G., Dunk., Al. & Pitts., Dunkirk, N. Y. 
Thomas, C. F., Rich. & Dany., Alexandria, Va. 
Thomas, J. J., Birm. & Abl., Talladega, Ala. 
Todd, Louis C., Bost. & M., Lyndonville, Vt. 
Turner, Calvin G., Phila., Wil. & Balt., Wilmingcon, Del. 
Thomas, H. J., D. B. C. & A., E. Tawas, Mich. 
Thomas, W.H., E T. V. & G., Knoxville, Tenn. 
Thompson, ©. A., Richmond Hill, N. Y. 
Tonge, John, Minn. & St. L., Minneapolis, Minn. 
Traver, W.H., aA. T.&S.F., Argentine, Kan. 
Tuggle, T. R., Kentucky Central, Covington, Ky. 
Turner, J.S., Kames Vac. Brake Co., New York, N. Y. 
Tyrrall, Thos. H.,S.1I. R.T., New York, N. Y. 
Vauclain, Samuel M., Bald. Loco. Works, Philadelphia, Pa. 
Waitt, A. M., L.S.& M.S., Cleveland, O. 
Wells, Reuben, Rogers Loco. Works, Paterson, N. J. 
West, Geo. W., N. Y., O. & W., Middleton, N. Y. 
White, A. M., Schen. Loco. Works, Schenectady, N. Y. 
Wilson, Geo. F., Ch., K. I. & Pac., Chicago, Ill. 
Weane, James N., Lehigh Valley, Sayre, Pa. 
White, E. T., Balt. & Ohio, Baltimore, Md. 
Wade, R. D., Rich. & Danv., Washington, D. C. 
Weiss, C. P., N. Y., L. E. & W., Rochester, N. Y 
Wightman, D. A., Pitts. Loco. Works, Pittsburgh, Pa. 
Wiggin, C. H., Boston & Maine, Concord, N. H. 

HONORARY MEMBERS. 

Coolidge, G. A., Charlestown, Mass. 
Johann, Jacob, Springfield, 11. 
Robinson, W. A., Hamilton, Ont. 

ASSOCIATE MEMBERS, 

Baker, George H., New York. 
Barnes, David L., Chicago, LI. 
Dean, F'. W., Boston, Mass. 
Divine, J. F., Wilmington, N.“. 
Forney, M. N., New York, N. Y. 
Hill, John A., New York. 
Leeds, John H., New Haven, Conn, 

‘ 

Marshall, Waldo H., Chicago, I]. 
Pomeroy, L. R., New York, N. Y. 
Robinson, H. P., Chicago, II. 
Smith, John Y., Doylestown, Pa. 
Smith, W. A., Chicago, Ill. 
Thompson, John, Boston, Mass. 
Wheelock, Jerome, Worcester, Mass, 
Number of members attending, 198. 

The secretary’s report showed that the association had 552 

active members, 17 associate members and 18 honorary mem- 

bers, a total of 587. The death roll for the year contains the 

names of R. Derby, Basil Manley, Thomas Midelton, John 

Robinson and E, J. Whittington. The report said : 

At the last convention the Executive Committee was re- 
quested to raise a fund of $5,000 to be used in conducting 
tests of locomotives at Purdue University, and your secre- 
tary was directed to solicit the money required from railroad 
companies and from locomotive builders. The existing de- 
pression of business swept like a flood over the country 
shortly after the last convention, and its effects rendered the 
raising of the required money impracticable. 
The reply given by President Ingalls, of the Cleveland, 

Cincinnati, Chicago & St. Louis, was an epigrammatic sum- 
mary of nearly all the others. He wrote: ‘“‘ Wait till the 
clouds roll by.” 

On motion of Mr. Mitchell, as amended by Messrs. Forney 

and Barnes, the Secretary was instructed to have committee 

reports printed as soon as received by him, and sent out to 

the members without delay, : 

The name of Prof. W. F. M. Goss, as au associate member; 

was referred to a committee. 

On motion of Mr. Setchell, Mr. A. W. Sullivan was elected 

an honorary member. 

On motion of Mr. Swanston, Mr. Charles Graham was 

elected an honorary member. 

On motion of Mr. Peck, Mr. K. R. Harding was elected an 

honorary member, : 

On motion of Mr. Setchell, Mr. W. H. Selby was elected 

an honorary member. 

The report on the Cracking of Back Tube Sheets was then 

read by the chairman of the committee, Mr. T. B. Purves, as 

follows : 
Cracking of Back Tube Sheets, 

A large mass of information has been gathered, the mem- 
bers being particularly free and obliging in tendering the 
committee the results of their experience. It has been the 
purpose of your committee to ascertain if any particular type 
of boiler, more than another, is subject to cracked tube 
sheets, and to bring out the facts on this and other points, 
the following circular was framed and sent out: 
Your committee having in charge the investigation of 

cracking of back tube sheets and methods of overcoming 
the same, desire information on the following points : 
Have you experienced any difficulty with the cracking of 

back tube sheets? If so (a) In what class of boilers? (6) 
What part of sheet is most liable to crack? and (c),To what do 
you attribute the cause? In describing the various cracks, 
please submit sketches. 

Is any one particular type of boiler more subject to this 
difficulty than others? Isthis difficulty in radial stayed 
boilers due to a want of flexibility in staying between the 
crown sheet and the roof sheets? What remedies do you 
suggest? (Please forward sketches or blue prints to the 
committee on this point.) 

In the radial-stayed type has the difficulty been materially 
lessened by using so-called sling stays at the front end of 
the crown sheet? If so, describe and submit sketch of the 
kind of sling or flexible stays you would use. 

In addition to the replies to the above circular, your com- 
mittee has made a personal canvass of the general subject, 
and inspected numerous boilers where cracked tube sheets 
have developed and verified the results contributed by the 
members. 
The overwhelming and well-nigh universal testimony of 

the members is: 
First, That radial stayed boilers carrying high pressure | 

are more subject to cracked tube sheets than other types, 
Second, That the causes are two-fold; primarily that crack- 
ing is due to too rigid staying of the crown sheet adjacent 
to the flue sheet and flange thereof; and, second, placing 
flue holes too close to flanges, and possibly some of the diffi- 
culty is chargeable to the high steam pressures carried. 
There is quite a Pacer pe of opinion as to principle in- 
volved in curing the difficulty, namely: 
Such a provision for staying of the front end of the crown 

sheet as will give the requisite support, coupled with sutfti- 
cient flexibility to allow for the force developed from expan- 
sion and contraction concentrated at the joint of the back 
tubesheet with the crownsheet. Figs.1 to 10 show the differ- 
ent methods furnished by the members to accomplish the 
object. Figs. 1 and 2 furnished by Allen Cooke, of the C. & 
E. I. Ry.; this method is in common use abroad. Fig. 3 by 
Henry Schlaacks, of the Denver & Rio Grande. Fig. 4 by H. 
Roberts, of the C. & G. T. Ry. Fig. 5 is furnished by the 
Schenectady Locomotive Works, and isin use on the U.& N. 
W.,C. & O., E. Tenn., Va. & Ga., M. C. R. R., Fall Brook Ry. 
Fig. 6 by the Pittsburgh Locomotive Works, for the K. C., 
F.S. & M. R.R. Fig. 7 by John MacKenzie, of the N. Y. 
C.& St. L. Fig. 8 by A. W. Gibbs, Asst. M. E., Pa. R. R. 
Fig. 9 by A. Vail, of the Western N. Y. & Pa. Fig. 10 by 
John Player, Supt. M. P., A.,T. & S. F. R. R. 
The experience of Canadian roads on this point is particu— 

larly valuable, asit covers a longer period than any of tlhe 
others, They have been using radial stays for a number of 
years and long ago realized the necessity of providing for the 
difficulty, and claim the crown bars give better satisfaction 
than sling stays for the first two rows at front end of crown 
sheet. Others admit that in building new boilers they 
would use crown bars at this point, but in repairs to old 
boilers the sling stays can be applied more cheaply and have 
seemed to answer every purpose. Two roads give an experi- 
ence of from 16 months to two years with sling stays and 
claim that up to this time these boilers have given satisfac- 
tion and show no symptoms whatever of the difficulty 
experienced before the remedy was applied. 

In a paper read before the Institution of Naval Architects, 
Mr. Yarrow says: 

‘* With regard to the water space stays uniting the inside 
and outside fireboxes, too much care cannot be exercised in 
arranging tbese with a view to secure for the inside firebox 
the necessary freedom of movement due to the variations of 
temperature. Inthe year 1878 we built a torpedo boat for 
a foreign government, and had no less than eight unsuccess- 
ful trials, in every case coming home with the tubes leaking. 
To ascertain exactly what was going on in the region of the 
tube plate, we removed the row of stays nearest to the tube 
plate flange on the side and top of the box. We replaced 
these stays by others working in stuffing boxes and having a 
nut on the outside, so that if a tensile strain had to be met they 
were there to receiveit, while if the inside box wanted to 
expand it had freedom to do so (Fig. 11). This experiment 
was most interesting. Every time the fire was urged these 
stays would all move outward through their stuffing-boxes, 
owing to the expansion of the box. In some cases the 
movement was sufficient to enable a penny piece to be 
inserted between the nut on the stay and the gland. 
Each time the fire door was opened and the temper- 
ature reduced these stays would move inward, and 
when the boiler was cool the nuts pressed hard on 
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the glands. From the moment the new stays were fitted the 
boiler was altogether free from leaky tubes, and the boat 
was duly taken over by the Government. It is, of course, 
dangerous to draw a conclusion from an isolated experi- 
ment; at the same time it seems more than probable that 
these stays, as originally fitted, had much to do with the 
leaking of the tubes, because it is evident that atensilestrain 
coming on a tube plate weakened by being perforated by a 
number of holes, is likely to distort the plate. As a matter 
of fact, prior to the new stays being fitted, this tube plate 
was more or less altered inshape after every trial. Wethink 
we may assume that tube plates should be free from external 
strains, and, as far as possible, be allowed freedom to move 
as the change of temperature requires. With a view tocarry 
this out, we made a practice of having the first row of stays 
7 inches from the edge of the tube-plate flange, and even 
those stays in large boilers are so designed as to be free to 
move. 

While the foregoing conclusions are in harmony with the 
majority of the replies received, yet your committee is nut 

prepared to go on record as fully indorsing same, more es— 

pecially that portion devoted to the proposed methods of 

cure, for the reason that said methods have been in use too 

short a time (two years at the longest) to fully demonstrate 

their utility. Inside of this time (the two years cited) we 

have valuable testimony as to satisfactory services rendered, 

yet the users themselves feel that a longer experience is nec- 
essary before they could speak positively. : 
Methods similar to some of the forms presented are quite 

common on European roads, and have been for some years, 

aud the inference is that these roads would not continue the 

practice if not satisfactory. 

T. B. Purves, J. M. Boon, R. C. BuacKALL, DAVID 

Brown, L. R. PomEroy, Committee. 

Mr. Mitchell: We have a large number of wagon top 

engines, and in our experience very few cases of cracked 

tube sheets occurred except in bad water districts. Ido not 

know that we have had any except in those districts. I 

found the tube sheets cracked between the flue hole and 

flange. In building most of our boilers we omitted the top 

flues and moved the stays back a little. With these boilers 

we have had no trouble so far. 

Mr. Vauclain: We are told the front two rows of radial 

stays usually have sufficient lost motion to allow the tube 

sheets to rise up orexpand. When that sheet is expanded 

these stays are loose; what holds the crown sheet? In fig- 

uring the strength of the firebox especially, we found it un- 

wise to move the stays farther apart than four inches, cen- 

ters. If you put the stays at four inches, and leave them 

loose, something certainly must hold the crown sheet, if the 

crown sheet goes up. I think the trouble with cracked tube 

sheets is not due to the manner of staying, but is due to 

other causes. We have had trouble with back tube sheets 

and radial stay boilers, in one instance, especially, where the 

back tube sheets went up three inches above the crown 

sheets. You could not see the top of thetube atall. We 

have that tube on hand at the locomotive works as a horrible 

example of what can be done. Some of the tube holes were 

five-eighths, and a great many of them half an inch, longer 

one way than the other. The whole trouble is caused by 

bad water and lack of attention. We found trouble also due 

to the water space being too small between the tubes ; too 

many tubes in the boiler. It is the repeated reheating of the 

tube, contraction and expansion, that causes the tube sheet 

to crack, and not the fact that there is radial stays in the 

boiler. My cure is to take out some of the tubes of the 

boiler. There is no use in them if there is no water around 

the tubes to heat. Increase the water space from ,%; to 3% of 

an inch; and if you have it an inch you are better off, better 

results will follow, not only in the life of the boiler, but in 

the amount of fuel consumed. This turned out to beso ina 

case where the heating surface was cut down 20 per cent., 

and the boilers were better steamers than before with large 

heating surfaces and no water to heat. 

Mr. McConnell: 1am not in favor of the radial stay boiler. 

Our experience with radial stay boilers has been, that with 

bad water the flue sheets will crack and door sheets will 

crack in every engine. We probably have as bad water as 

anybody in the States. We have 91 grains of solid matter to 

the gallon in one place, and 82 grains of that is soda. The 

only way we have overcome the trouble is by the use of 

crown bars; we have run crown bars without cracking of 

the flue or door sheets. 
Mr. Peck: I must stand up for radial stay boilers. Thirty- 

four of our engines have radial stays, and have been in service 

12 years. ‘There has been no cracking of crown sheets 

in 12 years. We had one radial stay boiler go down, but any 

sheet would go down under the circumstances—the water 

glass got stopped up and the engine fell short of water. 

Mr. Henderson: I would like to ask whether his flue sheets 

are continued straight down in the fire-box ? 

Mr. Peck: Yes, we have had several cases of cracking be- 

tween flues and lower part of the furnace; but they have 

been in cases where the flue sheet and throat sheet were in 

one piece clear down to the mud ring. 

Mr. Henderson: How thick was the metal on the tubes 

that cracked ? Mr. Peck: About five eighths. 

Mr. Pitkin: I want to ask the question whether this crack- 

ing does not take place only as the boiler is fired up. As the 

plates are heated, and as the heat is not transmitted rapidly 

tothe water, these plates expand and produce this effect, 

and when the temperature in the water is raised and the 

steam is raised, the inner plates will not expand and resume 

their normal relation, so the stay is to accomplish the pur- 

pose of securing against the pressure when the steam is 

raised and the working pressure maintained. Itseems tome 

that this is the point to which it would be well to give at-- 

tention. Of course, the metal in the box can rise to a higher 

temperature than the water next toit. Recently we had a 

case of a burnt side sheet. We sent an expert immediately to 

investigate the trouble, telling him to put holes through the 

side sheet, before any alternations were made in the boiler, 

Much to our surprise we founda the water space was entirely 

free, and yet next to the firebrick the side sheets showed 

uninistakable signs of having been burnt. The heat was 

such as to drive the water from the sheet. There is no other 

cause we can think of which would have producod the effect 

we found. The water there was bad. I firmly believe that 

firebox plates are heated to such an extent as to raise the 

crown, and if they are held rigid, something has got to give 

way, and the weakest place is the tube sheet, and that, con- 

sequently, cracks. I would like to ask whether the report 

covers only wagon top boilers or straight boilers. I have 

never known of any difficulty of this kind taking place with 

straight boilers. 

Mr. Purves: This report is not a compilation of the 

ideas of the committee. It it compiled from the answers 

received to the letters of inquiry. It covers wagon top boil- 

ers only. 

Mr. Cromwell: AsI have stated, our standard type of 

freight engine is the wagon top. Fora number of years we 

used crown sheets supported by bars. The difficulty that 

we experience now, the same style of engine with the wagon 

top, radial stays, was not experienced when we used the 

crown bars, which seems to be caused by the expanding of 

the head and rigid resistance of the stays, and not due to 

the flues, because we do not experience the difficulty with 

the crown. I think it is due to the radial stays. 

Mr. Small: We have 12 straight boilers, radial stays, 

where there is good water, and they have been in passen- 

ger service for 10 years, and we have no difficulty whatever. 

Mr. Setchell: I have always been an advocate of the 

radial stay boiler. I think it isan admitted fact that that 

type of boiler gives better water circulation, and is there- 

fore a better steaming boiler than a boiler with crown bars, 

that frequently gets filled on top of the crown, the most 

effective heating surface in the boiler, and requires to be 

cleaned out at considerable expense every little while. It 

seems to me in firing up an engine, the first cause that 

operates against the flue sheet is the fact that the flange has 

a tendency all in that direction. Otherwise, there is no 

reason, so far as that is concerned, why the side sheet should 

not expand just as well as the flue sheet. We find another 

reason. The fluesheet iscut up. There is not one-quarter 

of the water space in the flue sheet as in the side. It plays 

an important part in the destruction of the flue sheet, 

whether you have a large water space between the flues, or 

a space so narrow that the flame drive the water from the 

flue. You must have water there to miake steam. You 

must have water to protect the flues. The water is very 

easily driven from between the flues when you have a 

narrow water space, 
(To be Continued.) 

Locusts Seize a Train. 

A Long Branch excursion train on the Pennsylvania 
Railroad was taken possession of by something worse than 
Coxeyites at Avenel, N. J., June 10. The train was heay- 
ily loaded, and the heat had caused almost every window 
to be opened. When the train came to Avenel the passen- 
gers leaned out to look at millions of 17-year locusts on the 
ground and in the air. They would have been satisfied 
with this, but the locusts were not. Before the passengers 
were aware what was happening the pests had swarmed 
up the sides of the cars and through the windows and doors 
inside. Women screamed, and stood on the seats with 
their skirts drawn up, so as to avoid immediate contact 
with the crawling objects. They soon had to let go their 
skirts and pay undivided attention to keeping the locusts 
from their hats and faces. When the traiu started and re- 
sumed its usual speed the locusts deserted the exterior of 
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the cars, and were soon swept from the interior by the pas- 

sengers and trainmen. 

Mr. Chugwater—The paper says that, owing to the con- 
tinued scarcity of coal, the cable car companies are exper- 
imenting with crude petroleurn for fuel at the power- 
houses. 

Mrs. Chugwater—To run the cars with ? 
“© OF course.” 
“‘That’s all I want to know. I won't travel on cars 

smelling of nasty coal oil, now I tell you.” 

The Pall Mall Gazette has been publishing opinions as to 
‘‘the worst railway in England.” The following letter 

may be recommended as an admirable model : ‘‘ Sir: The 

Southeastern Railway is the very worst railway in the 

world. Its engines are asthmatic; its lamps are trimmed 
by foolish virgins; its fares are excessive; its carriages let 
in the snow in winter, and are furnaces in summer; its 

motto is unpunctuality; its principal station is approached 
through the neck of a bottle. It ruins the temper, destroys 

the digestion and enables one to realize the horrors of 

Dante’s Inferno.—I am, sir, yours obediently, The Worm 

Who Turns.” 

The West Shore Railroad has just issued its suminer book 

of excursions along its picturesque route, and those who 

contemplate a vacation in the country will find in its 

pages some valuable information about the summer resorts 

on the west bank of the Hudson in the Catskill Mountain 

region. The West Shore route affords the traveler every 

convenience and comfort found on the great railways of 
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this country, and its summer book is replete with all the 
details which the traveler should know in visiting the 
many resorts along the road. The road traverses some of 
the most beautiful parts of New York State, and the 
scenery along its line is noted for its attractiveness. 

Ben, the Porter. 

[Dedicated to the Committee on Ventilation of Passenger Equip- 
ment, with apologies to the memory of Leigo Hunt.] 

lien Jones, the porter (may his ways improve! ) 
Dreaming within his berth, closed tight above, 
Saw, seated at his ease upon a rack, 
With cloven hoof, and tail coiled round his back, 
A demon, writing with red-hot pen; 
Exceeding fear had paralyzed poor Ben, 
But of the Devil, as he twirled his tail, 
He asked, ‘‘Wha’ doin’ thar!” with lips all pale, 
The Imp replied, ‘‘I write to show 
The places careless porters have below.” 
“Yo’ don’ got me?” asked Ben. ‘‘O, yes, you see,” 
Replied his Impship. Porter spoke more free, 
But doubtful still. ‘‘Don’ promise, then, 
To air dis cyar befo’ yo’ comes again.” 
The Devil winked, and vanished, The next night 
He came again, in bluish brimstone light, 
And showed his diagram—how seats were placed— 
Aad lo, the porter’s name had been erased. 

—Railway Age, Saratoga, Daily Edition, 
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The Leslie Locomotive Fire Kindler. 

In our issue for May we briefly described the operation of 
the Leslie locomotive fire kindler as witnessed ip the Chicago 
roundhouse of the Chicago, Rock Island & Pacific Railroad, 
where it had accomplished very satisfactory results. The 
following figures show the economy effected by the apparatus 
up to April 12, five months after being installed: 

OIL, 

Fitting up Forty-seventh street roundhouse (35 stalls) with 
automatic three pipe SYSteM .... 66s cess ewccccrscecscosclices $669.00 

One tank of oil, 6,117 gallons, costing 1.71 cents per gallon.... 1u4.60 
Number of fires kindled with oil 4,078, average per engine 

146 gallons, costing 2.56 cents per fire kindled, totaJ...,..... 104.39 

Wwoob, 

50934 cords wood required to kindle 4,078 at $2.65 per cord, 
average per engine 44 cord wood, cost 334% cents, total.... 1,350.85 

Saving in favor of the Oil System...........cecceceeecsescvcces 1,246 54 

In our previous remarks about this device it was said that 
the plant was put in by the Leslie Brothers Manufacturing 
Company, of Paterson, N. J. This was an error. The de- 
vice is controlled by Mr. J. S. Leslie, of the firm named. 
The complete success of this device has been fully established 
in the kindling of many thousands of fires on several large 
railways where it has been adopted and put into general use. 
It has attracted much attention on account of its cheapness 
of application, convenience in operating, and large savings 
which have been effected through its use. The following is 
a more complete description ofjthe apparatus than we were 
able to give in the previous article. 

It consists of a suitable storage tank for storing the 
desired supply of oil for the different sized roundhouses ; a 
small tank or auxiliary reservoir is fed from the storage 
tank, suitable globe and check valves being located between 
them—the former to shut the whole supply from the storage 
tank if necessary, and the latter to automatically feed the 
required oil to the auxiliary reservoir. An ordinary air 
pump which supplies air to a storage reservoir at a pressure 
of 6U or 70 pounds for shop purposes can be utilized to supply 
sufficient air for the kindler, through a pipe connected with 
said storage reservoir and entering a locker suitably located 
in the roundhouse. In this locker an air-pressure regulator 
reduces the pressure to about 20 pounds, and the 
main air-pressure pipe extends from there round ’ the 
house over each stall, a smaller air-service pipe enters 
the auxiliary reservoir, and, passing through the locker, 
extends, in close proximity to the main air-pressure pipe, 
around the house, and is connected with the latter by suita- 
ble branch pipes and the intermediary of a lock combination 
valve over each stall. An oil service pipe emerges from 
the auxiliary reservoir, and, passing also through the locker, 
follows the same course as the two former pipes, a branch 
pipe being connected to the same and also to the lock com- 
bination valve above the stalls, the latter being so located 
as to be conveniently unlocked and opened from the en- 
gine. The whole supply of air and oil to these pipes is con- 
trolled by suitable valves placed in the locker before men- 
tioned, in which also are located the gauges, all being placed 
under lock and key. In this way the absolute control of the 
whole system is in the charge of one person; and when 
the system is opened to service the controi of the supply to 
each stall is governed by its respective lock combination or 
regulating valve. When a fire is to be kindled, sufficient 
coal is thrown into the firebox to cover the grates thoroughly, 
a light and easily handled burner with two small hose at- 
tached for air and oil is connected by suitable hose couplings 
to the lock combination valve, after the burner has been con- 
nected by unlocking and opening the combination valve, the 
oil is brought into the house automatically and the air and 
oil simultaneously admitted to the burner. A small piece of 
greasy waste is then lighted and thrown into the firebox on 
top of the coal, and the air and oil are then turned on to the 
burner by their respective valves, the necessary quantity of 
oil only being fed automatically, making it impossible to 
injure the firebox sheets either through carelessness or 
otherwise. When the fire has been kindled, by the closing 
of the lock combination valve, the supply of air and oil is cut 
off simultaneously, and the oil remaining in the pipe is auto 
matically returned to the auxiliary tank, after which the 
burner is disconnected. 
The storage and auxiliary tanks are buried in the ground 

outside of the buildings and below the frost line fully pro- 
tecting the oi], not only from fire, but also from all kinds of 
weather and at the same time economizing space. The loca- 
tion of the pipes overthe stalls, where they are entirely out of 
the way, the means of controlling the whole system by hav- 
ing the controlling valves, including those which are 
placed out of reach over the stalls securely locked, pre- 
vents persons passing through the roundhouse from in- 
terfering with them. ‘Thus the safety in kindling fires with 
this device is not dependent upon the operator, but is due to 
the fact that all parts which have to be manipulated by him 
are so arranged that they are either automatically adjusted, 
or it is compulsory for him to adjust them properly to enable 
him to do the work, in this way protecting the property trom 
all risks through carelessness or otherwise. ‘Tne details of 
the device have been carefully worked out as the result of 
experiments extending over a series of years, 

The following report of some tests made of the merits of 
this device shows that time as well as money is saved by its 
use in firing up locomotives, as from 30 to 40 minutes is saved 
in the time of getting an engine “hot,” or raising steam 
enough to run it from the house. The figures are turnished 
by Mr. George F. Wilson, Superintendent of Motive Power 
and Equipment of the C., R. I, & P. Railroad. ‘The report is 
of tests made between kindling fires in the usual way with 
one-eighth ofacord of wood at a cost of 33cents, and with the 
Leslie kindler, using 144 gallons of crude oil, at a cost of 1.71 
Ate per gallon. Tne coal used in each case was Illinois 
coal : 

Test No.1. 
Engines 936 and 938, with fireboxes 6 feet 3!¢ inches long by 

2 feet 99g inches wide, were washed out and filled with two 
gages of water, temperature 65 degrees. 
Engine 938, fire kindled with % of a cord of wood and 576 

pounds of coal, raised 10 pounds of steam in 1 hour and 50 
minutes; raised 60 pounds of steam in 2 hours and37 minutes, 

Engine 936, fire kindled with 14 gallons of oil, 576 pounds 
of coal, raised 10 pounds of steam in 1 hour and 5 minutes; 
60 pounds of steam in 2 hours and 2 minutes, 

Test No. 2. 
Engines 936 and 937. Both engines washed out and filled 

with two gages of water; temperature of water 68 degrees, 
Engine 936, fire kindled with 11¢ gallons of oil and 454 

pounds of coal, raised 10 pounds of steam in 48 minutes; 50 
pounds of-steam in | hour and 36 minutes. 
Engine 937, fire kindled with \% of a cord of wood and 454 

pounds of coal, raised 10 pounds of steam in 55 minutes; 
raised 50 pounds in 1 hour and 48 minutes. 

Test No. 3. 
Engines 808 and 822, Class 25 A, fireboxes 8 feet 6 in- 

ches long by 2 feet 10inches wide. Both engines washed 
out and filled with two gages of water, temperature 65 
degrees, 

Engine 808, fire kindled with \ of a cord of wood and 605 
pounds of coal; raised 10 pounds of steam in 3 hours and 46 
minutes; raised 35 pounds of steam in4 hours and 26 min- 
utes, 
Engine 822, fire kindled with 154 gallons of oil, at a cost 

of 2.99 cents, and 605 pounds of coal. Raised 10 pounds of 
steam in 3hours and “49 minutes. Raised in 35 pounds of 
steam in 4 hours and 35 minutes. 

Test No. 4, 

Was made on two standard passenger engines, Nos, 937 
and 936, Both of these engines were washed out and filled 
with two gages of water, and fired up with anequal number 

of pounds of coal; one with \& of a cord of wood, and the 
other with 1!¢ gallons of oil, to ascertain which would gen- 
erate the most steam. 
Engine 937 was fired up with \ of acord of dry hardwood 

and 454 pounds of coal, which raised 98 pounds of steam. 
Engine 936 was fired up with 454 pounds of coal and 1144 

gallons of crude oil, and raised 123 pounds of steam. 
Test No. 5 

Standard passenger engine 934 was washed out and filled 
with two gages of water, temperature 60 degrees; fire 
kindled with 500 pounds of coal and \ of a cord of dry hard- 
wood. Firebox was hot on the outside in 55 minutes. 
nies pounds of steam in 2 hours and 30 minutes. 

ry “ af 2 “ ry} 45 
4740 “ “ 3 “ ll “ 

“ 60 “ “ 3 “ 35 “ 

“6975 . 6 “ 4 “ 5 “e 

Standard passenger engine 936 was washed out and filled 
with two gages of water, temperature 60 degrees; fire kindled 
with 500 pounds of coal and 144 gallons of oil. Firebox was 
hot on the outside in 16 minutes. 
Had 5 pounds of steam in 50 minutes. 

* 20 ie ‘e 1 hour and 2 minutes. “49 « “ 1 és 30.=« 
“ 60 « “ 2 “ go« 
“ 75 “ “ee 9 ita 33 “ 

The following table gives a record of the performance of 
this kindler for the months of April. May and June at the 
C., R. I. & P. roundhouse in Chicago: 

Date. Galls. oil |No. engines} Av. galls. | Av. cost in 
1894. used. kindled. per engine. cents. 

Aprilfi2;..-- 160 14 115 1.39 2.37 
19s°.. 150.80 116 1.30 2.22 
Bh caste 123.12 79 1.55 2.64 

May 1. 177.53 125 1.42 2.42 
8. 165 94 129 1.28 2.18 

15. 116.56 116 1.26 2.15 
24. 188.65 131 1.44 2.46 
aI 111,26 113 -98 1 67 

JUNG Fececver 144.09 118 1,22 2.08 

Total....<: 1,368.09 1,042 1.31 2.24 

The two following tables show the performance of this 
kindler in the Cedar Rapids roundhouse of the Burlington, 
Cedar Rapids & Northern R. R. during the first two months 
of its use. They also show how the cost of kindling fires 
was reduced as those handling it became familiar with its 
operation. 

MONTH OF MAY, 1894. 

Date. Number of} Gallons of | Amount of |Cost per eng. 
engines. oil used. |/gals. per eng. in cents, 

7 22.919 3.274 6.87 
13 26.313 2.024 4,25 
17 27.724 1.680 3.52 
15 208.503 1.366 2.87 
17 19.518 1.14 2.39 
17 26 620 1.565 3.25 
17 18 255 1.738 2.25 
7 7.421 1.06 2°22 

Ihereetene cere 16 19.772 1,236 2.59 
15 S3hcek Peete 19 23.991 1.263 2.65 
1 Rese aco 18 41.198 2.28 5.80 
Yee ecaccwtarstsiere 19 38.845 2.044 4.19 
LSM Fy Seiawianict 18 31.688 1.760 3.69 
19 eee. 2) 27.775 1.389 2.91 
4 UR asiddinne 14 22.923 1.637 3.43 
21S Re Ache ae 16 22.424 1.401 2.94 
7+ OOO RE COeE 19 13.012 0.685 1.44 
Dadzivie slelehietaine 15 14.480 0.965 2.03 
245, Aicaenrnse 16 20.837 1.302 2.73 
D5 sence 19 23.158 1.219 2.56 
2G avers pone 18 15.548 0.864 1.81 
PUES Mek jaltees 1L 10.437 0.949 1.99 
PABA OF 13 12.967 0.997 2.09 
PA OR ARR orc 20 15.954 0.798 1.68 
BOS Wanteth et 15 11.226 0.751 1.58 
Lee palnecwiaten 19 16.196 0.852 1.79 

Total...... 415 551.704 1.329 3.00 

MONTH OF JUNE, 1894. 

Date Number of | Gallons of | Amount of | Cost per en- 
: engines. oil used. (|gals, per eng.|gine in cents. 

LY, se sc.seetaiere 20 17.592 0.879 1.85 
Die reeeleaser 22 20.533 0.933 1.96 
3 coteerealtis 7 6.815 0.973 2.05 
 Acoagnooas 19 14.771 0.777 1.63 
OD toads aoeitectle 14 9.041 0.646 1.36 
Goode parecinece 17 11.926 0.702 1.47 

Total, 99 |Total, 80.678 |Av., 0.d18 AYV.., 1.72 

A series of 12 tests was made on the Wisconsin Central 
Railroad. We give herewith the data of the first four tests, 
which show practically the results accomplished. 

Test No. 1. 

Engine 95, with oil. Engine 82, steam with wood. 

Steam Steam 
pressure, Hours. | Minutes, pressure. Hours. | Minutes. 

D 40 5 43 
20 1 4 20 57 
40 1 14 40 iL 4 
60 1 20 60 1 10 
80 1 32 80 1 19 

Class, 8 wheel, 8-wheel 
Cylinder, 17 X 24. 17 X< 24 
Firebox, 72 X 34. 72 X 34 
Flues, 234. 234, 
Temp. of feed water, 9t deg. 112 degrees, 
Blower used, 17 minutes. 17 minutes. 
Coal used, 314 pounds. 314 pounds, 
Coal used, Ohio. Ohio. 
Oil used, d qts. Wood used, 34 cord. 
Cost, 2, cents. Cost, 38% cents. 

Note.—The wood used in this and all other tests was air dried 
hemlock and pine, 4 feet 2 inches long. Good bed red coals on 
grates of both engines. 

Test No. 2. 

Engine 69, with oil. Engine 88, with wood. 

Steam Steam 
pressure. Hours. Minutes. pressure. Hours Minutes, 

5 1 he lheiesoadae 35 
2u 1 23 CO as aon . 40 
30 1 3L bee ol PaaS ' 46 
40 1 35 40 cso 52 

Class, 8-wheel. 8-wheel. 
Cylinder, 17 < 24. 17 X 24. 
Fire-box, 72 * 34. 72 X 3t. 
Flues, 234. 234 
Blower used, 23 minutes, 23 minutes. 
Temp. of feed water, 94 deg. 118 deg. 
Coal used, 259 pounds. 259 pounds. 

+ Coal, “Ohio.” “Ohio.” 
Wood used, 4% cord. Oil used, 5 quarts, 
Cost, 1914 cents. Cost, 2,5 cents. 

Heavy fires in both engines. 

Test No. 3. 

Engine 95, with oil. Engine 99, with wood. 

Steam Hours. Minutes. Steam Hours. | Minutes. 
pressure. pressure. 

5 1 0 5 os 56 
20 1 23 20 1 16 
40 1 30 40 1 29 

Class, 8-wheel 8-wheel. 
Cyls., 17 xX 24. 17 X 24. 
Firebox, 72 < 34. 72 X 34. 
Flues, 234. 234. 
Fire kindled without blower. 
Tem. of feed water, 98 deg. 
Coal used, 207 Ibs . 
Oil used, 5 quarts. 
Cost, 2,°5 cents. 
Ohio coal. 

93 deg. 
207 Ibs, 
Wood used, 4 cord. 
Cost, 38% cents. 
Ohio coal. 

Condition of fire: 
out in engine 99. 

Good body red coal in engine 95, Fire burnt 

Test No. 4. 

Engine 105, with oil. Engine 67, with wood. 

Steam . Steam A 
pressure. Hours. Minutes. pressure. Hours. | Minutes. 

be \ SeBees 33 5 1 5 
20 eee 44 20 1 19 
40 9 WRRwass 5116 40 1 30 
50. Eee oe 5546 50 1 35 

Class, 8-wheel. 8-wheel 
Cylinder, 17 x 24. 17 x 24 
Firebox, 72 < 34, 72 X 34. 
Flues, 234, 234, 
Vire kindled without blower. 
*Temp. of feed water, 98 deg. *102 deg. 
Coal used, 243 pounds, 243 pounds. 
Oil used, 6 quarts. 
Cost, 2,% cents. 
Ohio coal. 

Wood used, 4 cord. 
Cost 1914 cents. 
Ohio coal. 

Condition of fire: Fire in engine 105, fair; fire burnt out in en- 
gine $7. ; 

Aside from the economy effected in actually kindling fires 
with this device, money is saved in several other ways by 
its use. One car tank containing 6,000 gallons of crude oil 
will kindleas many fires as 71 carloads, or 500 cords, of wood. 
This dispenses with hauling 71 cars of wood and loading and 
unloading same, and of handling them at terminal yards, as 
well as the cost of maintaining them in repair. In using 
wood the regular allowance of one-eighth of a cord per fire 
is frequently exceeded, and oil barrels are frequently burned, 
as are also illuminating and lubricating oils to hasten steam 
raising. These items of expense are avoided in a system 
such as has been here described. 

Automatic Train Blocking and Stopping.* 

BY RALPH W. POPE. 

The subject of railroad block signaling has been under 
discussion for many years with varying degrees of interest. 
During the decade following 1840 considerable activity was 
shown and some practical work accomplished, but up to the. 
time that the track circuit was invented by Mr. Franklin L. 
Pope no substantial progress was made, owing to the defec- 
tive operation of track instruments and such other mechan- 
ical devices as the inventive mind of that time was able to 
produce. The records of the Patent Office, however, show 
considerable ingenuity in this line, but practical railroad 
men were adverse to expending money for signal systems 
which were liable to be disarranged by the various condi- 
tions which surround the use of movable apparatus upon 
the roadbed. ‘his kind of apparatus may be divided into 
two classes known as “ trigger” or ‘‘ tripping’ and ‘ de- 
pression” or ‘* wheel tread” devices,” the latter being the 
most practical and most generally accepted. The most 
prominent of this class of signals is the Hall system. The 
former systems are chiefly conspicuous by their absence in 
actual railroad service. 
Referring to the color or position signal, there seems to be 

no question as to the greater value of the position signal. 
The disk orcolor signal serves the purpose under most con- 
ditions, but when any question arises in the mind of the 
engineer as to color, the position of signal serves as a 
clincher, and might poesia be used regardless of color with 
a good degree of success. ut in these times of ‘‘limited” 
express trains a point has been reached where in the con- 
trolling of trains we must go beyond the signal, the operator, 
or the engineer, It is at this point that the Kinsman system 
recently introduced upon the Chicago, Milwaukee & St. 
Paul Railway has taken up the work, and carried it on to a 
point beyond which it would seem impossible to go, for hav- 
ing performed the work of the locomotive engineer, nothing 
remains to be done. We must admit the well known fact 
that a signal itself cannot stop a train. It must be seen and 
obeyed. Destroy this combination in any particular, and 
the most expensive signal is valueless so far as that particu- 
lar instance is concerned. Many of our most serious acci- 
dents are caused by leaving out some feature of this 
combination. It is therefore most desirable to add to the 
present signaling facilities a means of overcoming the 
well known facilities of human nature by providing a 
practical and efficient means of accomplishing this end 
without interfering with the generally adopted methods of 
operating railway trains. This has been accomplished by 
Mr. Kinsman in a most simple and effective manner. 
Owing to the lack of confidence in electrical devices, the 

track circuit was along time in attaining the position to 
which it was entitled. The general and successful intro- 
duction of electrically operated apparatus has however, of 
late years induced in the minds of railroad men a sufficient 
degree of confidence in such apparatus to warrant a well 
founded belief in its reliability for practical every day use. 
There are now numerous instances of the most satisfactory 
service depending upon track circuits, the most notable 
being the installations made by the Union Switch & Signal 
Company on the Central Railroad of New Jersey, between 
Jersey City and Bound Brook, and that of the Hall Signal 
compa on the Illinois Central Railroad at Chicago. 
The Kinsman system is not only automatic up to the 

point of giving a visual signal which may or may not be 
obeyed, but it is automatic in the broadest sense of the word, 

* Paper read before the Convention of the Railway Telegraph 
Superintendents at Detroit, June 13, 1894, 
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inasmuch as it not only gives the signal to an engineer, but 
in case of his neglect to obey such a signal, it actually cuts 
off the motive power and applies the air brakes by the em- 
ployment of the same means as ordinarily used by an engi- 
neer. It is safe to assert that it would operate as well upon 
arun-away engine as upon one carrying the most trust- 
worthy engineer, 
The inventor seems to have fully comprehended the diffi- 

culties to be overcome, and employed means and apparatus 
which the most astute railroad man could not in any way 
object to. [The Kinsman block system was illustrated and 
fully described in the Narronat CAR AND LOCOMOTIVE 
BUILDER for May, 1894. See pages 80-81.] The track appa- 
ratus is as immovable as the way itself, guard rails having 
been in use for an indefinite period. The point of electrical 
contact is as positive and as simply obtained as mechanical 
skill could suggest. The employment of air pressure for op- 
erating the motive power is simplicity in itself. The act of 
shutting off the steam sets the brakes in the most approved 
manner. The fact that no changes are made in the method 
of handling the throttle lever, or engineer's valve relieves 
the engineer from the necessity of acquiring special electri- 
cal or mechanical knowledge. The fact that the locking of 
the throttle lever can be as effectually done as at present 
without interfering with its operation, makes the introduc- 
tion‘of the power-controlling cylinder of no moment. Sever 
engines have been equipped with a somewhat modified appe 
ratus, and operated for the last 12 months without ever be- 
coming disconnected or disarranged in any way. 

Exhibits at the Convention. 

; The following is a complete list of the exhibitors and ex- 

hibits at the recent Master Car Builders’ and Master 

Mechanics’ conventions at Saratoga: 

Ajax Metal Co., Philadelphia. Metals. 
The American Dust Guard, Columbus, O. Full size. 
Adjustable Saw Table Co., Fitchburg, Mass. Model of saw 

table. Represented by H. A. Hawley. 
American Steel Bolster Co., St. Louis. The Schaffer 

bolster. Represented by R. H. Parks. 
Adams & Westlake Co., Chicago. Acme car window 

shade. Represented by L. A. Gray and F. B. Jones. 
Alexander Car Replacer, Scranton, Pa. Represented by 

Thos, Aldcorn. 
Association of American Inventors, Philadelphia, 

tion of couplers, etc. 
American Steel Casting Co., Philadelphia. Represented by 

H. Thickett and W. A. Blanchard. 
Adjustable Saw Table Co., Fitchburg, Mass. Model of saw 

table. Represented by H. A. Hawley. 
American Railway Electric Light Co., New York. Blue 

prints showing system. Represented by H. C. Frink. 
Automatic Lubricating Car Box Co., Cincinnati. Improved 

ear box. Represented by Albert R. Morrison. 

ker Car Heater. Represented by W. C. Baker, New 
ork, 
Buckeye Automatic Car Coupler Co., Columbus, O. Model 

of passenger car equipment. Represented by S. P. Peabody 
and James Tims. 

R. Bliss Manufacturing Co., Pawtucket, R. I. Wood’s 
patent safety gate. Represented by George S. Tingley. 
Berry & Orton Co., Philadelpia. Photographs and cata- 

Collee- 

logues. Represented by Philip J. Fraker. 
Bushnell Manufacturing Co., Easton, Pa. Car seats. Rep- 

resented by E. M. Bushnell. 
Bundy Manufacturing Co., Binghamton, N. Y. Work- 

man’s automatic time recorder. Represented by H. E. Bundy 
and Lewis Allen. 
Berry Bros., Detroit, Mich. Railway varnishes. Repre- 

sented by John A. Williams, Chicago; George J. Higle; Buf- 
falo; Jesse Cornelius, St. Louis. 
_F, A. Barbey & Co, Boston. The Hampson flexible steam 
joint. Represented by Frank A. Barbey. 
Butler Drawbar Attachment Co., Cleveland. 

drawbar attachment. 
and W. W. Hayward. 
The Bellamy Company, New York. 

Represented by C. L. Bellamy. 

Central steel draft gear and steel body bolster, invented 
by T. C. Salveter. Represented by R. H. Parks. 
_ Chapman Jack Co,, Cleveland, O. All kinds of lubricating 
jacks. Represented by George W. McGuire, vice-president. 
Columbia Metallic Rod Packing Co., Philadelphia. Repre- 

sented by George P. Wilson. 
Crowley Car Coupler Company, Youngstown, O. Models of 

two cars showing the Crowley coupler in operation. Repre- 
sented by R. W. Barmodale. 
Coale Muffler and Safety Valve Co., Baltimore. 

sented by Van Vleet. 
The Coburn Trolley Co., Holyoke, Mass. Car door. 

resented by H. O. Nourse. 
Chicago Railway Equipment Co., Chicago. Self-adjusting 

spring head hollow break beam. Represented by A. J. Far- 
ley, E. B. Leigh and L. C. Burgess. 

Improved 
Represented by George W. McGuire 

“ Perfect” wood filler. 

Repre- 

Rep- 

C. Chase, & Co., Boston. Mohair car plushes. Repre-. 
sented by R. R. Bishop, Jr. 
Chicago Grain Door Co., Chicago, Grain door, Repre- 

sented by E. A. Hill and J, L. Mallory. 
Consolidated Car Heating Co., Albany, N. Y. Car heating 

apparatus and Pope light. Represented by Wm. G. Rice, 
J. F. McElroy, J. H. Sewall, D. D. Sewall, O. Wethered, 4A. 
U. Woolastan, Edwin A. Smith, R. P. Scales, J. Frank 
Lightford, Andrew Lester and F. P. Foley. 
W. G. Creamer & Co., New York. Car ventilators. 
Crosby Steam Gage and Valve Co. Bromide enlargements 

of the Crosby company’s specialties; vacuum test pump; 
Crosby’s steam engine indicator, with Sargent’s electrical 
attachment (working model); improved steam gage testing 
machine; Johnstone blow-off cock; locomotive chime whistles; 
Branden pump valve. Represented by Edward C. Bates. 

DeKalb Ventilating Car Window, Syracuse, N. Y. Rep- 
resented by E. E. DeKalb, the inventor. 
Detrick & Harvey Machine Company, Baltimore. Adams 

automatic bolt threader; the Cook threader and the open- 
side iron planer. Represented by Thos. M. Brown. 
Dyer Williams, Chicago, The Williams coupler. 
Drexel Railway Supply Company, Chicago. Working 

model of Barber passenger truck. Represented by A. C. 
McCord. 

Davis Car Shade Company, Portland, Me. 
Represented by E. E. Piper. 

Evans Artificial Teather Company, Boston. Artificial 
leather. Represented by W.N. Dole and E. A. Prince. 
Eldridge Coupler Company, Murfreesboro, N. C. Coupler. 

Represented by J. T. Eldridge, the inventor. 

A. French Spring Company, Pittsburgh. Springs. Repre- 
sented by D. C. Noble and Geo. Morris. 
Fairbanks, Morse & Co., Chicago. Improved duplex 

steam: pump; Sheffield hand car; Barrett car jack; Sheflield 
improved automatic stand pipe (model), Represented by 
George J. Akers, 

Gould Coupler Co., freight and passenger couplers; freight 
car buffer, pilot and tender couplers and vestibule. Repre- 
sented by C. A. Gould, C. W. Gould, C. M. Gould, George 
Widner, A. Dowdell, F. P. Huntley and W. F. Richards. 

Gold Car Heating Co., New York. System of car heating, 
Represented by Edward Gold and E. H. Gold. 
Thomas J. Gleason, New York. Represented by A. G, 

Richardson, 
Hale & Kilburn Manufacturing Co., Philadelphia. New 

carseat, Represented by C. E, Barrett and T, R, Free- 
n, 

Car shades. 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 

M. C. Hammett, Troy, N. Y. Cary’s force feed lubricator, 
The Hendrick Manufacturing Co., Carbondale, Pa. Per- 

forated metal. Represented by George W. Cross. 
Hinckley Brake Co., Trenton, N. J. Hinckley Automatic 

Brake Pressure Regulator. Represented by Howard Hinck- 
ley and F. W. Stevens. 

Iutchins & Sons, Detroit. Car roof. 
H. Hutchins and Major Frank Wood. 

International Automatic Air Brake Coupler Co., St. Louis: 
Represented by N. F. Niederlander and S. W. Summers. 
Jenkins Bros., New York. Valves. Represented by J. D- 

Stiles and Charles W. Martin, Jr. 
H. Johns Manufacturing Co., New York. Asbestos 

goods. Represented by F. M. Patrick. 
Isaac G. Johnson & Co., Spuyten Duyvil, N. Y. Thurmond- 

McKeen coupler. Represented by T. L. McKeen and Martin 
Zimmerman. 

The Klingler coupler, Beaver Springs, Pa. Represented by 
J. I. Woodruff. 
Kansas City Steel and Iron Co., Kansas City, Mo. Kansas 

City car coupler and tool steel. Represented by S. H. 
Springer, secretary. 
Kinsman block system. System of railroad signaling. 

Represented by W. R. Norris. 
A. LaRue, Danville, Pa. LaRue automatic coupler. 

Represented by A. La Rue and W. D. Zehnder. 
seslie Locomotive Fire Kindler. Represented by J. S. 

Leslie, of Paterson, N. J. 
Ludlow Coupler Co., Springfield, O. The Ludlow coupler. 

Represented by H. R. Ludlow and Jonn T. Ricks. 
Leach’s improved sanding apparatus for locomotives, 

Boston. Represented by Henry L. Leach. 

Marden Car Brake Company, Boston. Marden steel brake- 
beam and Marden’s improved bell cord hanger. 
McMillan Sash Balance Company, Pittsburg, Pa. Sash 

balance and lock, combined with their ‘‘ common-sense” 
bead fastener. 
Manning, Maxwell & Moore, New York, selling agents. 

Metropolitan injector, Tabor indicators, gages, etc., and 
locomotive pop valves. 
Michigan Malleable Iron Company, Detroit. The Detroit 

coupler. Represented by W. Carpenter. 
Meneely Bearing Company, West Troy, N. Y. Meneely’s 

tubular roller bearing. Represented by C. D. Meneely and 
S. V. Fearey. 
Magnolia Metal Company, New York. Journal bearings 

and magnolia metal. Represented by F. W. Miller. 

W. H. Nicholson & Co., Wilkes Barre, Pa. Represented 
by George L. Weiss. 
National Car Wheel Co., Buffalo, N. Y. Car wheels. Re- 

presented by W. W. Turlay. 
National Malleable Castings Co. Freight car door fasten- 

bse Represented by George W. McGuire, H.S. Burkhart, 
J. V. Davidson and S. L. Smith. 
N.S. Bronze Co., Cleveland. Bronzes and metals. Repre- 

sented by W. C. Beckwith. 
The M. Ohmer’s Sons Co., Dayton, O. Railroad filing cases. 

Represented by John T. Ohmer. 
Peerless Rubber Co., New York. Rubber hose, etc. Re- 

presented by C. H. Dale, General Manager. 
Pratt & Lambert, New York and Chicago. Panels show- 

ing faultless varnishes. Represented by N. B. Arnold, W. H. 
Andrews, C. C. Larrabee and J. M. Stewart. 
Pyrotechnic Railway Danger Signal, New York. Repre- 

sented by F. A. Fox and D. H. Roberts. 
_ Pratt & Letchworth, Buffalo, N. Y. Malleable iron cast- 
ings. 
Palmer Ventilator Co., Boston. 

cars, exhibited on car at Fitchburg station. 
James M, Palmer, 
Ross Valve Co., Troy, N. Y. Ross valve. 

J.C. Ross. 
Ridsdale & Lewis, 390 Cortlandt St., New York. Duval 

Metallic packing. Represented by Thos. A. Lewis. This 
firm also represented Henry R. Worthington, and the Pul- 
someter Steam Pump Co. 
Saloon door indicator, Philadelphia. Represented by Chas. 

Lindstrom. 
The Standard Steel Works, Philadelphia. Steel-tired spoke 

and plate car wheels. 
Smillie Automatic Car Coupler Co., Newark, N. J. Repre- 

sented by C. H. Taylor. 
Standard Railway Equipment Co., New York. Adams oil 

box. Represented by Mr. Clark. 
Simonds Rolling Machine Co., Fitchburg, Mass. Brake 

pins, track bolts and bearings. Represented by J. B. F. 
ay. 
Springfield Malleable Iron Co., Springfield, O. The Miner 

draw-bar attachment. Represented by H, R. Ludlow and 
John T. Ricks. 

Safety Car Heating and Lighting Company, New York. 
Pintsch light, etc., in office of hotel. Represented by J. J. 
Cody and O. G. Gayley. 
Sams Automatic Car Coupler Company. Represented by 

L. D. Sweet, vice-president. 
The Standard Fuel Burner Company, Fort Plain, N. Y. 

Represented by Benj, G. Shults. 
Standard Paint Co. P. & B. ““Rubberoid” Car Roofing and 

Paints. Represented by Frank S. De Rande. 
Strait & Smith Company, St. Paul, Minn., and New York, 

Seals emergency link coupler. Represented by Floyd K. 
mith. 
Syracuse Malleable Iron Company, Syraeuse, N. Y. Burn’s 

automatic car coupler. Represented by T. Alcorn, T. J. 
Seaman and W. B. Burns. 

Tyler Tube and Pipe Company, Washington, Pa. Knob- 
bled charcoal iron boiler tubes. Represented by George E. 
Molleson. 
Taylor Iron and Steel Company, High Bridge, N. J. 

Wheels. Represented by J. T. Sheldon. 

Represented by C. 

New system of ventilating 
Represented by 

Represented by 

B. E, Tilden Company, Chicago. Wrecking Frogs. Repre- 
sented by B. E. Tilden. 

Utica Extension Car Step Company, Utica, N. Y. Repre- 
sented by A. Putnam. 
Westinghouse Air Brake Co. and American Brake Co, 

Outside equalized drive brake for 10-wheeled engine; engine 
truck brake; air brake inspector’s machine. Represented by 
R. A. Park, John B. Gray, E. L. Adreon and F, N. Nellis. 
Wright & Jones, Bridgeport, Conn. Rotary lock for car 

windows, Represented by J. W. Wright. 
Wilmington Malleable [ron Co., Wilmington, Del. 

mond coupler. 
Wemple coupler, Schenectady, N. Y. 

J.V.Wemple. 
Willard’s sectional grain door, New Philadelphia, O. 

Represented by W. H. Willard. 
William Yerdon, Fort Plain, N. Y. Double hose bands 

for steam and air-brake hose. 

Ham- 

Represented by 

The Eastern steel rail market is exceedingly dull at 

nominally $24.80, tidewater, for standard sections. There 

has been some demand for light sections for export. 

A Savannah, Florida & Western express train was 

robbed ,June,26, near Homerville, Ga. After securing $1,222 

in cash from the express safe the robbers took possession 
of the engine, compelling both the engineer and fireman 

to leave it, and ran it 11 miles from the scene of the 

robbery, where they left the engineand took to the woods, 

At last accounts bloodhounds wore on their trail, 
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Lubricating Pulley Blocks. 

The following is a record of service tests of hoisting tackle 

recently made by Robert Grimshaw, M, E., at the Brooklyn 

Navy Yard, in collaboration with Lieut. John A, Bell, of the 

Equipment Bureau, United States Navy. The tests were for 

the purpose of determining the percentage of power wasted 

by unlubricated blocks. For this purpose a four-fold tackle 

which had been lying by a long time was procured, the bear- 

ing surfaces being dry and dirty; this was tested by slowly 

hoisting various dead weights by man power applied through 

a 16-fold compound tackle and measured by a spring balance. 
Next all bearing surfaces were cleaned, but not lubricated, 

and the same tests were made and then the bearings were 

lubricated with Dixon’s waterproof grease and the tests re- 

peated. The results are shown in the accompanying table : 

Including Weight of Block and Hook—4l lbs. 

mes | Act’l weights} Extra power required to or 
: 2 ired. raise gross weights. S2|- eS os required. . Oa | 5 

oD Rom — | é Es = ri _|esd 5 
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3. pace ae eer 5 = FR| 3 
a HE | aga 22 A so a ao)2 
a ei aiueiea loess les faq | G1 eey s a = Lag Bal aes 3 ro aang 3 cs) Ba EI 

& | eM |eSiosees) se | ee lRSSl se |os| SE ye o =O | 90/8 WE MS! oO AWlEmS| © AaWlem] co 
z S20 Wa ISS) wel Be | SS leeie) Be | SS] Sax | ag 

co |Oh) nit o mw oh BR |Sow| Qh &| Zo 
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ry Do |aA|SolHa c= So le a | SO] Oa] pb 
a ae | AavlPoe\on, ad | 22 |on, Su | 2a) 3A a 
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per | per} per | per 
lbs. | Ibs. |1bs.jIbs.| Ibs. | lbs. | lbs. | lbs. | ct. | ct. | ct. | ct. 
600 |160,25| 243] 213) 195 | 82.75) 52 75) 34.75) 51.7 | 32.9] 21.7 {30.0 
800 219,25} 323] 278) 255 |112.75| 67.75) 44.75] 53.1 | 32.9 | 21.2 |31.9 

1,000 |260.25| 403) 348] 315 |142.75| 87.75) 54.75) 54.8 | 33.7} 21.8 |33.0 
1,200 | 310.25] 483) 413) 378 |172.75/102.75) 67.75) 55.7 | 33.1 | 21.8 33.9 

Note.—These results show that the use of Dixon’s waterproof 
grease, reduced the friction, in comparison with the case of dirty 
bearings, about 60 per cent., and when compared with clean, dry 
bearings, about 33 per cent. 

Advertising is to business what steam is to machinery— 

the grand propelling power. 

The publication office of Poor's Manual has been moved 

from 70 Wall street to 44 Broad street, New York City. 

The Glazier Headlight Company has been organized to 

manufacture headlights, lanterns, etc., at Rochester, N. Y. 

A very neat souvenir in the shape of a ‘‘whist marker” 

was presented to the members of the convention by the 

Standard Paint Company, of New York, and was much ap- 

preciated by the lovers of the game of whist. 

The Sterlingworth Railway Supply Company has been in- 

corporated in New York. F. W. Coolbaugh is President, L. 

R. Pomeroy, Vice-President, and F.S,. Bruen, Secretary and 

Treasurer. The company will deal in railroad equipment 

specialties. The office of the company is at 256 Broadway, 

New York. 

The Cleveland Twist Drill Company, has just shipped three 

of each size of its “‘ grip sockets ” to the Norfolk Navy Yard. 

This is the third navy yard that has been equipped with 

these grip sockets which the Cleveland Twist Drill company 

have lately put on the market. Many of the largest manu - 

facturers throughout the country have adopted them for 

their works and the makers are hard pushed to keepup with 

their orders. 

The Phosphor-Bronze Smelting Company, of 2,200 Wash- 

ington avenue, Philadelphia, Pa., make a specialty of manu- 

facturing ‘‘ Elephant Brand” phosphor-bronze and other 

alloys. Among these are hardened castings which are made 

by special process applicable mainly to duplicate work, and 

possess great tensile strength and rigidity, with hardiness 

almost equal to steel. Also a superior lining metal to be used 

in the same manner as Babbitt metal for heavy pressure and 

high speed. 

The New Jersey Car Spring and Rubber Company, of Jersey 

City, N. J., manufacturers of vulcanized rubber goods, has 

issued a nicely illustrated and well printed litcle book which 

relates an interesting story about rubber hunting in the 

heart of Brazil, a visit to a typical rubber camp, and how 

the industry is carried on. The story is written by Fannie 

B. Ward, and those who feel an interest in the subject 

should send to the New Jersey Car Spring & Rubber Com- 

pany for a copy. 

The American Steel Casting Company, successor to the 

Standard Steel Casting Company, of Thurlow, Pa., has issued 

an illustrated catalogue descriptive of specialties in open 

hearth steel castings. All castings at these works are made 

strictly of open hearth steel produced from the best known 

brands of iron, thereby securing the most satisfactory re- 

sults. The practical difficulties of making good steel for 

castings are numerous, In making steel of iron, if too much 

carbon is used it makes cast iron; if too little, it is simply 

wrought iron. If the mixture is right and the heat too great, 

the steel is made useless by burning; if too little, it becomes 

almost worthless, and each effort thereafter either improves 

or injures the stock before it is in condition to use, 

The Peerless Rubber Manufacturing Company, of 15 War- 

ren street, New York, has issued a new catalogue descriptive 

of the large variety of rubber goods which form its output. 

The company makes a specialty of ‘ Rainbow” packing, 

which is especially adapted for very high pressure and is not 

affected by any degree of steam heat. It will not harden 

under any degree of heat or blow out under the highest 

pressure, and will make an air, steam, hot or cold water joint 

equally well. It is not affected by oils, ammonia, liquors, 

steam, heat or alkalies, and will not harden or crack. Joints 

can be made and broken in one-eighth the time consumed 

with packings that harden, as a tool is not required to break 

or face off joints. It is said that steam heating companies 

can make joints in new plants without the use of steam, 

with the assurance that when steam is applied every joint 

will be perfectly tight, 
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The Pope System of Car Lighting. 

The Consolidated Car Heating Company, of Albany, N. Y., 

has been investigating the subject of car lighting by means 

of compressed oil gas, and has decided to adopt the Pope 

system, which is widely used in Great Britain. The com- 

pany has acquired the ownership and sole right of intro- 

ducing this system in the United States, having satisfied 

itself that this system is equal, if not superior, to other sys— 

tems of car lighting now in use. The Pope system has been 

in operation on some of the large English railways since 1836, 

and up to the present time over 14,000 cars have been 

equipped therewith by these roads. The Consolidated Car 

Heating Company has already entered into contracts for 

equipping a considerable number of cars in the United 

States, and has begun arrangements for the erection of gas 

plants at the principal railroad centers. It is said that this 

system is practically interchangeable with the Pintsch sys- 

tem, and that the same kind of gas may be used in both, 

Plain Milling Machine. 

This machine has just been placed upon the market, and 

presents a number of new features, chiefly in connection 

with the feed. It is made with the intention that it shall be 

the best machine of its size. The straight bearings are 

scraped to surface plates, the cylinders are ground and fitted 

to standards, the feed and elevating screws are accurately 

cut, and the alignments are correct. In almost every respect, 

by manufacturing in large numbers with special tools, and 

by enforcing a thorough system of inspection, the makers 

have attained much greater accuracy than can be reached 

by the usua! methods of manufacture. 1 

The size of the machine renders it suitable for general 

shop use. The spindle has a hole its entire length and runs 

in bronze boxes provided with means of compensation for 

wear. The frontend is threaded and has a hole fitted for 

arbors with taper 1 inch per foot and 1.25 inches diameter at 

the small end. The cone has three steps, the largest 13 inches 

diameter, for 314 inches belt and is back geared, giving, 

with two speeds of countershaft, 12 changes of speed. The 

gears are inside the column. The overhanging arm has a 

hole for a center, or for a bearing for outer end of arbor, etc. 

It can be easily reversed to receive an attachment, turned 

out of the way or removed. The distance from the center 

of the spindle to the arm is 7 inches; greatest distance from 

end of spindle to center in arm, 261g inches. An arm brace 

is furnished, and with this in position milling can be done 

to 1814 inches from face of column, 

The table, including oil pans and channels, is 60 inches 

long, 14 inches wide and has a working surface 48 inches by 

14inches. Italso has three T slots 8 inch wide, a trans- 

verse movement of 84% inches and can be lowered 22 inches 

from center of spindle. The feed of table, 42 inches, is auto. 

matic in either direction and there are 12 changes of feed 

varying from .05 inch to .23 inch to one revolution of 

spindle. Adjustable dials graduated to read to thousandths 

of an inch indicate the transverse and vertical movements of 

table, and these dials may be adjusted without the aid of 

wrench or screw driver. The frame is hollow and fitted asa 

closet to hold the small parts that accompany the machine. 

On the left side there isa pan for holding small tools, etc., 

and on the front of this there is arack for wrenches. The vise 

has jaws 744 inches wide, 1% inches deep and wili open 

414 inches. The countershaft has two tight and _ loose 

pulleys 14 inches and 18 inches in diameter for 4-inch belts, 

and should run to about 200 revolutions per minute. 

The machine is made by the Brown & Sharpe Manufac- 

turing Company, of Providence, R. I. 
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The Q. & C. Shop Saw. 

In no line of work has there been such a demand for im- 

proved machinery in the last few years as in the quick 
cutting of metal. For small work there has been a very 

large sale of machines commonly called ‘‘ hack saws.” All 

of those made up to the present time have been a gravity 

feed, necessarily slow, with decreasing speed as the size of 

metal increased. Also a great disadvantage has been that 

of the expense, the hack saw blade being of short life, and 

after once using was of no value. In view of these needs the 

Q. & C. Shop Saw has been designed. It is said to be able to 
do three times the amount of work of any ‘‘ power hack 

saw,” and will save its costin saw 

blades alone in from two to four 

months; it is claimed that each 

saw blade will outlast six dozen 

ordinary hack saws blades. 

The machine is designed for 

shop use, and will cut all kinds 

and sizes of metal up to 6 ins. in 

diameter. It has a positive feed, 

entirely automatic, and speed can 

be instantly changed to accom- 
modate hard or soft metal, large 

or small. With an automatic 

screw feed adjustable to all kinds 

of work, the same cutting speed 

is maintained throughout. The 

saw blades can besharpened, and 

will last 30 days on continuous 

work. 

Some other special features are 

the horizontal stroke, insuring 

perfectly square work, and a 

movable vise, allowing entire 

length of blade to be used; sim- 

plicity of construction and auto- 

matic stop. 

The claims of speed as above 

are fully proven by the following 

comparisons, the cuts made on 

the old style hack saw having 

the advantage of a new blade for 

each and every cut, while the 

cuts made onthe Q. & C. shop 
blade and without resharpening ; 

saw were made with one 

; Old Style. Q. & C. Shop Saw. 
1-inch diameter, 9 minutes. linch Giametar S minutes. 2 oe se 36 se v7) se cry 9 “ee 

3a z 2% hours. a ee re 27 Se 4 3 és 4 6 “ 45a ies 

These machines are made by the Q. & C. Company, of 
Chicago and New York. 

The National Switch and Signal Company, whose offices’ 

are at 32 Liberty Street, New York, has about completed its 

new shops at Easton, Pa., and expects to occupy them about 
August 1. 

Messrs, T. Ibester and H. Woodland, of the Western Union 

Building, Chicago, have been connected with I. A. Williams 

& Company, or the Utica Headlight Works, for the past ten 

and fifteen years respectively; but have now taken the West- 

ern agency of the Star Headlight Company, of Rochester, 

New York, the only company not in the late consolidation of 
headlight companies. 

The courts are evidently according greater credence to the 

conclusions of the Patent Office and giving more considera- 

tion to the rights of in- 

ventors. Six import- 
ant suits decided with- 

in a few months’ in 

United States courts 

in various parts of the 

country awarded dam- 

ages for infringement 

and sustain patents for 

air brakes, for the Edi- 

son incandescent lamp, 

for locomotive brake 

shoes, for water filters, 

for hay bands, and for 

the Cody system of car 

heating. The more 

careful system of ex- 

amining patent appli- 

cations at Washington 
in the first instance 

seems to be bearing 

good fruit in making 

such patents as are 

drawn by competent 

attorneys, and finally 

issued, of actual value. 

Mr. D. Chase, of the 

Hygienic Refrigerator 

Company, of Boston, 

who are the selling 

agents forthe United 

States of the material 

called ‘‘ Woodnoid,” 

attended the recent M. 

C. B. Convention at 

Saratoga for the pur- 

pose of introducing 

Woodnoid to the at- 

tention of car builders 

as a material for use 

in car construction, 

and especially the con- 
struction of refriger- 

Juty, 1894. 

ator cars. Woodnoid is simplyspruce wood ground, and 
then compressed. It is made in sheets of 6 by 3 feet and 

from l¥ to 14g inches in thickness. It can be made almost 

any thickness, but owing to the difficulty of drying wher 

the sheets are of any considerable thickness, it is cheaper 

use two or more of the thinner sheets rather than one thick 
one. Woodnoid is now used largely in the construction of 

refrigerator and cold storage rooms, and is also used for pa’ 
tition purposes, for the deadening of sound, It is believed 

that it will prove valuable as an insulating material in re 

frigerator cars, and, owing to its extreme lightness, that it 

will come into use in other parts of car construction. 

“Mountains, Lakes and Seashore” is the title of a hand- 

THE Q. & C. SHOP SAW. 

somely gotten-up summer guide-book just issued by the 

passenger department of the New York & New England 
Railroad, and which makes a decidedly attractive addition © 

to the vacation literature of the season. It is arranged in 

convenient pocket size and gives in concise and entertaining 

form a description of the innumerable points of interest 

along the New York & New England system. The book is — 
profusely illustrated with beautiful half-tone views of scen- 

ery, etc,, made from special photographs, and besides con- 

taining complete information as to routes, excursions, etc., 

has a particularly valuable list of summer hotels and board. 

ing houses, with rates, distances and all necessary details. 

Copies of the book may be had on application to W. R. Bab- 

cock, General Passenger Agent New York & New England 

Railroad, Boston. Inclose two-cent stamp for postage. 

Onur Hirectory 

OF OFFICIAL CHANGES IN JUNE. 

_ We note the following changes of officers since our last 
issue. Information relative to such changes is solicited, 

Atchison, Topeka & Santa Fe.—H. R. Nickerson, General 
Superintendent, has resigned, and is succeeded by H, U. 
Mudge. 

Buffalo, Rochester & Pittsburgh.—R. R. Mathews is 
appointed General Superintendent, vice J. H. Barrett, re- 
signed. James Bruce is reappointed Superintendent of the 
Pittsburgh Division. 

Buffalo, Susquehanna & Pennsyalvania.—F. A. Cheney 
be been appointed Purchasing Agent, with office at Austin, 

a. 
Butte, Anaconda & Pacific.—C. A. Swindford is appointed 

Superintendent, vice G. F. Copeland, resigned. 

Central Railroad of Georgia.—S. C. Hoge is appointed 
General] Superintendent, vice W. A. Moore, resigned. 

Chesapeake, Ohio & Southwestern.,—-Epes Randolph, Gen- 
eral Superintendent, has resigned. O. J. Grammer is ap- 
pointed Assistant General Manager. 

Chicago, Rock Island & Pacific.—W.H. Truesdale is ap- 
pointed Third Vice- President in charge of the Traffic De- 
partment. 

Chicago, Peoria & St. Louis —F. C. Dodds is appointed 
Purchasing Agent. 

Cleveland, Akron & Columbus.—J. H. Barrett is ap- 
pointed General Superintendent. 

Elgin, Joliet & Eastern.—J. F. Schler is appoirfted Mas- 
ter Mechanic, with office at Joliet, {ll. 

Georgia Pacific.—W. L. Tracy is made Master Mechanic, 
vice W. H. Owens, resigned. 

Gulf, Colorado & Santa Fe.—John W. Dickinson is ap- 
ointed Superintendent of the Southern Division, vice C. S. 
ayden, resigned. 

Hoosac Tunnel & Wilmington.—F. M. Stevens is ap- 
pointed Master Mechanic. 

Jacksonville, Louisville & St. Lowis.-John Foulk is ap- 
pointed General Foreman of Rolling Stock. 

Jacksonville, Tampa & Key West.—F. E. Tubbs is ap- 
pointed Master Mechanic, vice Wm. Rutherford, resigned. 
The office of General Master Mechanic has been abolished. 

Macon & Northern.—A. H. Porter is made Superintend- 
ent, vice S. C. Hoge, resigned. 

Mexico, Cuernavaca & Pacific—D. B. Smith, General 
Manager, has resigned. 

Mexican Central —K. H. Whorf, Assistant Manager, has 
resigned, 

New York & New England.—T. H. Fennell is appointed 
Superintendent of the Western Division, vice H. J. Quigg, 
resigned, 

Plant System.—Wm. Rutherford is appointed Superinten- 
he oH Motive Power and Equipment, with office at Savan- 
nah, Ga. 

Richmond & Danville.—W, H, Owens is appointod Gene 
ral Master Mechanic, with office at Manchester, Va, 
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The capital invested in iron and steel mills in Pennsy]- 
vania is $200,000,000. 

The New York, Susquehanna & Western is inthe market 
for eight freight locomotives. 

The Philadelphia & Reading has put 1,000 additional men 
at work in the car shops at Pottsville. 

The Southern Pacific has been contemplating letting a 
contract for building about 30 locomotives. 

The New York, Susquehanna & Western has ordered 400 

coal cars from Murray, Dougal & Co., of Milton, Pa. 

On July 1 the Richmond & Danville Railroad changed 
its name to the ‘‘Southern Railway” (Piedmont Air Line), 

The shops of the Pennsylvania Railroad at Logansport, 

Ind., have gone to work on full time, 800 men being em- 
ployed. 

The general offices of the Pennsylvania Railroad, at 
Philadelphia, were moved on July 9 to the Broad street 
station. 

The New York, Ontario & Western has just received two 
new consolidation engines from the Dickson Manufactur- 
ing Company, of Scranton, Pa. 

The Portsmouth (Va.) shops of the Atlantic & Danville 

Railroad are to be removed, it is reported, to Lawrence- 
ville early next year. 

The Jackson & Woodin Company, of Berwick, Pa., has 

received an order from the Delaware & Hudson Canal 

Company for 150 coal cars. 

The old passenger station of the New York, New Haven 

& Hartford at New Haven, a landmark in that city since 

1848, was burned down on the night of July 4. 

The New York, Susquehanna & Western has given an 

order to the Rogers Locomotive Works for eight freight 

locomoves, the delivery to be made in six weeks. 

The Schenectady Locomotive Works have received an 

order from the Maine Central for 12 mogul, five passenger 

and three six-wheel switching locomotives. 

Three class P engines have just been finished at the 

Juniata shops of the Pennsylvania Railroad. They weigh 

125,000 pounds each and have 80-inch driving wheels. 

The Harvey Steel Car Company has received an export 

order for six steel box cars and six steel platform cars for the 

Cucuta Railroad, a meter (39 in.) gage railroad in Colombia. 

The first passenger train went through the new tunnel 

of the New York, Susquehanna & Western Railroad Co., 

under the Palisades Mountains at Fairview, N. J., on July 

We 

The car shops of McKee, Fuller & Co., of Fullerton, Pa., 

which have been idle for a year past, have resumed opera- 

tions, a contract for 1,500 gondola cars having been re 

ceived, 

The sale of the East Tennessee, Virginia & Georgia Rail- 
way to the Southern Railway Company was confirmed at: 

Knoxville, Tenn., July 14, by Judge Lurton, of the United 

States Circuit Court. 

amounted to $30,000 

A steel rail cost stwice as much as an iron one, but the 

universal use of the former means millions to the fa:mers 

of the West, It has enabled railroads to use larger and 

The attorneys. fees in the case — 

heavier cars, and the results are cheaper freights and 

quicker transportation. 

A mail car on the Atchison, Topeka & Santa Fe road was 

burned at Timpas, 20 miles from La Junta, Col., July 21. 

The fire is supposed to have caught from sparks from the 

engine. More than 200 sacks of papers and 20 pounds of 

letters, all for California points, were consumed. 

First Passenger—Beg pardon, but what are you reading 
that you find so interesting ? 

Second Passenger—It’s an article showing the terrible 

effects which are likely to follow reading in a moving rail- 

way car. It is very interesting, and so convincing, too. 

(Proceeds with his reading.) 

A company has been formed to build a terminal road at 
Milwaukee, to be known as the Chicago-Milwaukee Ter- 

minal and Belt Line Company. The company will be 
capitalized for $6,000,000, and purposes constructing a ter - 
minal which will be capable of accommodating seven large 

railroads. Among the Milwaukee men interested are 

Captain Frederick Pabst, Burnham Brothers and the Pfister 

& Vogel Leather Company. — 

A rainmaker mm India has an apparatus, consisting of a 

rocket capable of rising to the height of a mile, containing 

a reservoir of ether. In its descent it opens a parachute, 
which causes it to come down slowly. The ether is thrown 

out in fine spray, and its absorption of heat is said to lower 

the temperature about it sufficiently to condense the vapor 

and produce a limited shower. 

The M. C. B. Rules of Interchange, as revised at Sara- 

toga in June, and which are to go into effect on Sept. 1, 

1894, are ready for distribution, and they will be furnished 

at the same rates as heretofore, viz.: 25 copies, $1; 50 

copies, $1.75; 100 copies, $8. A less number than 20 copies 

at 5cents per copy. Parties who wish copies should address 

the secretary, Mr. John W. Cloud, 974 Rookery Building, 
Chicago. 

Two track repairers were badly hurt near Nashville, on 

the Louisville & Nashville, a few days ago, by a rail which 

flew up when they took it out of the track in the course of 

repairs. By the expansion due to the heat of the sun the 

rail was so compressed endwise that when the spikes were 

loosened and the ends were moved laterally the rail tended 

to take the form of a bow, and sprung out with violent 
force.—Railroad Gazette. 

The largest rope in the world is being made by the Lam- 

bert Rope Company, of New Bedford. It is to be used on 

the driving wheel in the engine room of the Chicago Cable 
Railroad Company. It will be three inches in diameter 

and eleven inches in circumference. There will be twelve 

of these ropes on the wheel, each of them will be 1,260 feet 

long, and the combined length of the twelve ropes will be 
three miles. The cost will be $5,000. 

The statement of the Illinois Central Railway for the 11 

months ended on May 31 has beenissued. It shows gross 

receipts from traffic of $19,320,129, an increase over last 

year of $1,177,343. Operating expenses and taxes were 

$13,289,083, an increase of $158,784. Gross receipts from 

traffic for June are estimated at $1,349,763; for June, 1893, 

the receipts were $1,952,405. The usual dividend of 24 per 

cent. was declared, payable on Sept. 1. 

Petroleum is to be used instead of coal on the locomo- 

tives of the Riga Railway, in Russia. Reservoirs are to be 

established for this purpose at Reval, Wesenberg, Norwa, 

Gatschina, and St, Petersburg, capable of containing col- 

lectively 1,000,000 poods of petroleum. Petroleum is also to 

be adopted on the Dwinsk-Riga Railway, but this change 

cannot take place for soine time to come, inasmuch as the 

coal contracts for the next five years are already arranged. 

. — Engineering. 

The removal of the offices of the Pennsylvania Railroad 

to the splendid new building at Broad Street station, 

which occurred early in July, is an event of considerable 

significance, not only in the history of this great corpora- 
tion, but in the development of Philadelphia. The Broad 

Street station is in itself a monument of Philadelphia en- 

terprise that, together with the corresponding station of 

the Reading system two squares below, puts the city in 

the very first rank as regards facilities of travel. 

On a 10 per cent. cut in wages being ordered on the East 

Tennessee, Virginia & Georgia Railroad, the employés ap- 
pealed to the United States Circuit Court at Nashville, 

Tenn., for an injunction restraining the receivers from re- 

ducing wages. On July 22, Judge Lurton dismissed the 

petition on the ground that the reduction was advisable on 

account of business depression.’ The 80 days’ notice pro- 

vided for in the contract with employés had been given. 

The road, for reasons satisfactory to the Reet was taxed 

with the cost of the hearing. 

The value of railway material imported by Spain in 1893 

is given in a late consular report as follows: Rails, 18,592 

tons, as against 11,210 tons in 1892 and 12,491 tons in 1891, 

fronwork for bridges, 511 tons, as against 1,192 tons in 

1892. Value of rolling stock—First-class carriages, $17,800, 

as against $51,000 in 1892; second-class carriages, $23,500, 

against $20,500; third-class carriages, $30,000, against 

79,000; freight cars, $64,500, against $206,000. The 

Spanish railways are evidently putting themselves in shape 

to supply their own rolling stock. 

General Manager Woodford, of the Cleveland, Lorain & 

Wheeling, has just decided to replace all the small wooden 

bridges on the road with iron bridges. It has been esti- 

mated that the cost of making the substitution will be 

only $62,000, most of the bridges being single, short spans. 

Three years ago the same work was under consideration, 

and the cost was then estimated at $125,000, twice the 

present expense, Construction now is doubly important: 

It can be made at minimum cost, and it will give immu- 

nity from future possible incendiarism. 

The growth of the use of electr icity as a motive power is 

remarkable. Two years ago there were only 161 electric 

railroads in the United States, while now there are over 

500. Six years ago an electric car with two motors cost 

$4,500, while now it costs about $640. It seems singular 

that with such a constantly increasing demand there 

should be such competition as to run prices down to one- 

seventh of what was paid six years ago, but such is the 

case, and before it stops there will be comparatively few 
lines of street railroad in the country not run by electricity. 

As showing the effect of high train-speed on coal con- 
sumption, a committee of the American Railway Master 

Mechanics’ Association made the following statement in 

its report to the last convention: The time of a train 

scheduled to make 100 miles in four and one-half hours 

with six cars and twenty-seven stops was reduced to four 

hours, and immediately the fuel bill for that train was 

increased $100 per month with the same engine and men ; 

and when the running time was changed back to four and 

one-half hours the fuel record at once dropped to its old 

figures. 

It gives an impressive idea of what subterranean London 

is fast beceming to learn that, on emerging from the river 

the new City & Waterloo line will, in its passage up 

Queen Victoria street, run for a part of the way under the 

low level main sewer, which, in its turn, runs along be. 

neath the district underground railway. So that at this 

point in the city we shall have, first, a busy main thorough- 

fare, below that a steam railway, then ahuge metropolitan 

sewer, then an electric railway, reaching its terminus at a 

depth of about 63 feet below the streets, and here it will 

communicate with another hne—the Central London— 

which will lie at a depth of 80 feet. 

The passengers on a Colorado Midland train had a curi- 

ous experience, July 21, near Colorado Springs. While the 

train was running about 20 miles an hour, a big bull which 

was in a herd of cattle, turned and charged the engine. 

The animal’s head was cut off and the engine left the 

track, running on the ties about 70 yards, and dashed into 

the eastern side of the cut, while the tender was swung 

across the track and the baggage car plowed into the 

west bank. The day coach also left the track, but the 

chair car and Pullman remained on the rails. The engine 

crew saved themselves by jumping. Had the train run 

100 yards farther it would have gone over a high embank- 

ment. 

The car ferry between Menominee and Frankfort, Mich., 

in connection with the Toledo, Ann Arbor & North Michi- 

gan Railway, has been inaugurated, the first trip having 

been made July 3. The boat was loaded with 22 cars of 

lumber, billed to New York, Philadelphia and other East— 

ern cities. The opening of this direct rail route from Me- 

nominee and Marinette marks a new and important de- 

parture in the lumber trade on Green Bay. Direct ship- 

ments by the carload can now be made from the mills of 

that district, as well as from the interior of upper Michigan 

and Wisconsin. It is a cut-off that will divert much 

product to the east in assorted car lots which otherwise 

would go from lower Michigan and by the Chicago route. 

In a recent address Mr. ‘Berthelon, a noted chemist, sug— 

gested as a subject for the attention of the next generation 

of engineers the substitution of the central store of heat 

contained in the earth asa source of energy for that de- 

rived from coal. The sinking of a shaft three or four kilo— 

meters deep is not beyond the power of modern and 

especially of future engineering. At such a depth water 

would be found with a temperature of 160 degrees to 200 

degrees centigrade, which would develop enough power 

for any number of machines. This power would be avail- 

able in any part of the globe, and many thousands of 

years would pass away before this store of energy would 

suffer an appreciable diminution. 

One of the most attractive features of the old Broad 

Street Station of the Pennsylvania Railroad at Philadel- 

phia was the big map of the country painted on the wall 

of the general waiting-room, where it was always viewed 

with much interest. It disappeared in the general tearing- 

out of the old quarters, but will have a worthy successor in 

a new map which the Pennsylvania Railroad officials con- 

template having painted in the new station. This will bea 

monster, 115 feet long and 15 feet wide, and will be the 

biggest thing of its kind in the world. It is to be painted 

on canvas, and will adorn the Filbert street side of the 

great wailing-room. Not only will it show the entire 

Pennsylvania system and its connections, but all the rest of 

the country as well, from the Atlantic to the Pacific, and 

from the Gulf of Mexico to Canada, 



116 NATIONAL CAR AND LOCOMOTIVE BUILDER. AUGUST, 1894. 

Pneumatic Jack, 20,000 Pounds Capacity, Union Pacific 

Railroad. 

The engraving presented herewith illustrates a 19-inch 

pneumatic jack used in and about the Union Pacific car 

shops at Omaha for jacking up passenger coaches, sleepers 

and dining cars. With 70 pounds air pressure, it hasa 

capacity of over 19,500 pounds. These jacks are used in 

pairs. One is placed on either side of the car at the end to be 

lifted, after the fashion of screw-jacks. By branch hose the 

jacks are connected to the main supply hose. In the main, 

at the point where the branches start, is a stop-cock for 

regulating the supply and discharge; by this cock air is 

supplied and discharged simultaneously from both jacks. 

The time required to raise a car after the jacks are set does 
not exceed 30 seconds. 

The cylinder and heads are of cast iron. The piston 

head and follower are cast iron, fitted with the usual 

Jeather packing. The piston rodis formed of 3-inch gas- 

pipe filled with wood. 

By referring to the drawing it wHl be seen that the 

bottom cylinder head has a circular swell carried across 

its face. The jack is set so that this swell will stand cross- 

wise of the car. This arrangement permits the jack to 

accommodate itself to the increasing angle assumed by the 

car body as it rises; the piston rod thereby always stands 
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arrangement is now devised to paint freight cars with the 

aid of compressed air. The compressed air sandpapering 
tool, also previously described (see previous reference), has 

done some remarkably fine work since those who operate 
it have become expert in its use. Recently, to compare the 

work done by the machine with good hand work, two 

passenger cars that had been sandpapered by hand and by 

the machine, respectively, were, after being painted and 
varnished, placed together andexamined, The finish and 

luster of the machine sandpapered car were pronounced 

by all who saw it asfar superior to the hand sandpapered 

car. Asone who witnessed the comparison remarked, the 

sides of the machined car were veritable mirrors in which 

the color of the eyes could be plainly seen. 

Railway Statistics of the United States. 

The sixth statistical report of the Interstate Commerce 

Commission for the fiscal year ending June 30, 1893, which 

has just been published, shows that the total mileage of 

railways in the United States on June 30, 1893, was 176,461, 

being an increase during the year of 4,897 miles. Wash- 

ington State takes the first place in new construction with 

556 miles, Montana showing 409 miles, Minnesota 406 miles 

and West Virginia 365 miles. Nineteen roads were aban- 
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the United States for the year was $1,220,751,874, being an 

increase of $49,344,531 over gross earnings reported in the 

previous year. Operating expenses during the year were 

$827,921,299, being an increase of $46,923,303 over the pre- 

vious year. The final net income available for dividends 

was $111,058,034, being a sum less than the corresponding 

amount for the previous year. 

One hundred and seventy-three more railway employees 

were killed during the year than those killed during the 

previous year, the total number being 2,727. The number 

of employees injured was 31,729, or 3,462 more then the 

number injured in the fiscal year 1892-93. Seventy-seven 

less passengers were killed and two more were injured 

during the year than in the previous year. The numbers 

were: killed, 299 ; injured, 3,229. 

A Tale of Woe. 

The Jacksonville, Fla., Times-Union relates the follow- 

ing : ‘‘Sunday afternoon the pony truck axle on the one 

engine which the Jacksonville, Mayport & Pablo Railroad 

boasts, broke eight miles from Jacksonville, and a number 

of the passengers had to foot it to town. For two weeks 

past the engine has been run one-sided or with one cylinder. 

It was unable to develop sufficient power to pull a coach, so 

a flat car and an unobstructed view of the scenery was what 
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20,000-POUNDS CAPACITY AIR JACK, UNION PACIFIC RAILROAD. 

at right angles with the car, and is thus relieved of all 
transverse strain. 

For the ready handling of the jack the special truck 

illustrated is provided. When the truck handles are 

raised the fulcrum irons or bearings can be engaged with 

the trunnions cast on either side of the cylinder. The 

drawings show in detail the several parts of the jack and 

truck, 

Weareindebted to Mr, J. H. McConnell, Superintendent 

of Motive Power of the Union Pacific, for the drawings of 

this tool, and to Mr. J. H. Manning, Master Mechanic at 

Omaha, for the foregoing particulars. 

Mr. McConnell informs us that the more he studies the 

subject of the useful application of compressed air the 

wider grows the field of its apparent usefulness. Since the 

Omaha shops were visited by a representative of the Na- 

TIONAL CAR AND LOCOMOTIVE BUILDER, whose observations 

were related in the May issue, some further applications of 

this useful agent have been made on the Union Pacific. An 

arrangement has been devised for whitewashing cattle 

guards by its help, and the compressed air arrangement we 

previously described for whitewashing buildings 

(see May issue, page 71) recently accomplished 

an unsurpassed whitewashing feat. It whitewashed 

the foundry at Omaha, a_ structure 80 by 250 feet, 

inside and out, on a Saturday between eight o’clock 

in the morning and six in the evening—ten hours, An 

doned during the year. The total length of line, including 

all tracks, was 230,137 miles, which embraces 10,051 miles 

of second track and 42,048 miles of yard track and sidings. 

The total number of railway corporations in existence 

was 1,890, being an increase of 68 during the year. Of this 

number 752 were independent operating roads, and 939 

maintained operating accounts. The tendency toward 

some form of consolidation during the year was marked: 

28 roads, representing 749 miles, were merged; 20 roads, 

representing 1,732 miles, were reorganized; and 16 roads, 

representing 1,469 miles, were consolidated. 

The total number of. employees in the service of rail- 

ways on June 30, 1893, was 873,602, being an increase of 

52,187. The aggregate of property properly classified as 

railway capital was on June 30, 1893,$10,506,285,410, which 

shows railway capital equal to $63,421 per mile of line. 

The amount of investment in the railway securities in- 

creased during the year from $1,391 ,457,053 to $1,563,022,- 

233, being an increase of $171,565,180. The total of divi- 

dends paid was $100,929,885. The total number of passen-— 

gers carried during the year was 598,560,612. Passenger 

mileage during the same year was 14,229,101,084. The 

number of tons of freight reported by the railways was 

745,119,482. Ton-mileage was 93,588,111,833; passenger 

train-mileage was 335,618,770; and freight train-mileage 
508,719,506. 

The gross earnings from operations on the railways of 

the passengers had to enjoy. On the flat car was placed 
a handcar, The hand car was there for the same reason that 

a lifeboat is on the deck of a ship—to provide for accidents. 

When the axle broke the hand car had to be launched. 
There were only two ladies on board the flat car, and, of 

course, theirs was the privilege of riding on the hand car, 

instead of waiking the eight miles to town, which was the 

lot of the less fortunate male passengers. A mile up the 

track the hand car ran off, and the ladies were thrown in 

the air, but landed in soft places, and were unhurt. The 

same accident happened three times, but they got to Jack— 

sonville uninjured, and are rather proud of theiradventure 

than otherwise. The new engine which Receiver Marvin 

has ordered for the road is expected daily.” 

The first iron bridge ever built is still in use. It spans a 

small stream on the Worcester & Shrewsbury Railroad, in 

England, and was erected in 1778. It is 96 feet long. 

The California International Midwinter Exposition was 

officially closed July 4. The final celebration was that of 

San Francisco Day. The admissions were estimated at 

75,000, 

A passenger train, while going down a heavy grade on 

the Arcanada Mountain, in Spain, between Lezana and 

Bilbao, July 7, was thrown down an embankment. Four- 

teen passengers were killed and fourteen injured, 



AuaGust, 1894. NATIONAL CAR AND LOCOMOTIVE BUILDER. 117 

Repairing Locomotives. XIII. 

BY J. T. HEFFERNAN, 

(Continued from page 88 NATIONAL CAR AND LOCOMOTIVE BUILDER 

Sor June.) 

Main Rods. 

This paper will treat on the fitting up and laying out of 
main rods, and the different rods shown embrace the prin- 

cipal forms of rods used. To commence with we will ex- 

plain the duty of the main rod. The main rod connects the 
crosshead with the main driving wheel, and the power of 

the piston is made effective on the wheels through the ac- 

tion of the crosshead and from the crosshead direct to the 

planing close to these lines will bring all the distances of 

the rod about central. Next fit on the straps and lay out for 

the bolt holes. After drilling the rod, put the straps in po- 

sition and ream the holes, being careful to get nice clean 

holes so that the bolts can be turned for a good fit. In our 

next paper, which will be on side rods, we will go into detail 

regarding the fitting up of worn straps, showing the man- 

ner of closing them, removing tight bolts, etc., soin this 

paper we will just explain the principal points to be looked 

after when fitting up main rods. 

In the rod shown in Fig. 102 the forward end of the rod 

was designed to fit in a crosshead suitable for four barred 
guides. Now we can readily see that the forward end of the 

rod makes only a partial revolution on the crosshead pin 

Fig. 

wheel by means of the main rod. The main rod has very 

hard duties to perform, being subject during one stroke to a 

pull and during the other stroke to a push. The piston act- 

ing onthe crosshead when it is a push, the strain is directly 

on the rod and the rod must be strong enough and the area 

of its cross section must be great enough to withstand 

the full pressure exerted on it without springing. On the 

other hand, when the steam acts on the piston so that the 

force exerted through the main rod is a direct pull, then the 

straps must be strong enough to withstand this strain with- 

out any danger of breaking, and the bolts which connect the 

straps to the rods must be of an area great encugh to resist 

the shearing strain which is placed on them, The rod 

shown in Fig. 102 is designed for very heavy work, and the 

straps are secured at each end by three bolts. 

Perhaps we had better explain here the method of doing 

the machine work on a rod—that is, taking it just as it 

comes from the blacksmith shop. We will suppose that we 

are going to lay this rod out f»r an engine which has been 

in service, but has been wrecked, and among other parts 

destroyed were the main rods. Now, from the engine we 

must find the proper length of the main rod before we can 

do any machine work onthe forging fortherods. The length 

of the main rod is the distance from the center of the main 

axle to the center of the crosshead pin when the crosshead 

isin the middle of its stroke. If we measure from the 

crosshead pin tothe center of the axle, and take this dis- 

tance as the length of the main rod from the center of cross- 

head brass to center of main pin brass, our rod will be the 

right length. After having fitted up the brasses and trued 

up the straps, put the brasses and straps together and meas- 

ure the distance from the center of the brass to the outer 

edge of the brass, as shown by the line -A in Fig. 102, Then, 

on the forward end, measure the distance from the center 

of the brass to the back end of the brass, including the steel 

liner. Add these two distances together and subtract the 

sum from the distance we have found by measurement on 

the engine as the proper length of the mainrod. The re- 

maining distance will be the length of the rod exclusive of 

the brasses. 
The next move will be to center the rod at each end, drill 

in and fut good centers in it, then put it in the lathe and 

face off the ends and bring it to the length required. 

After doing this, mount the rod on centers on a planer, plane 

102, 

and for that reason the crosshead pin, and likewise the 

brasses, will be worn more and have a tendency to wear flat 

on the forward and back sides. For this reason the cross- 

head pin is flattened on the top and bottom and the cross- 

head brass also filed out at the top and bottom so as to bring 

The forward end is made with no babbitt in it and is left 

all brass, and should never be keyed tight enough to make 

it pinch, for while it will not bother much by heating, still 

if keyed too tight and it gets to cutting a little it will tear 
ridges in the pin and in the brass, and besides it will throw 

a great strain on the crosshead, making it pound at each 

end of the stroke. If it happens to bea four barred guide 
with alight crosshead the pound will declare itself loudly, 

and will sometimes deceive a man by leading him to believe 

that it is the main rod which requires keying up, when 

instead of that it is the forward end of the rod that needs to 
be slacked up a little bit. 

In the rod shown in Fig. 103, the forward end of it is made 

to connect with the crosshead using Laird guides. As will 

be seen by the drawing, the forward end of this rod is solid, 

and is slotted out to receive the brasses. The brasses should 

fit very snug at top and bottom, and be made a little taper and 
the rod also made taper and the brasses driven in so that the 

taper on each of them corresponds. A steel liner should 

always be used wherever there is a key used, letting the 

liner take the thrust of the key instead of having it thrust 

on the brass. Should the brass become loose in the rod at 

the top and bottom, plane it off and pin ona piece of brass or 

iron about one-eighth of an inch thick, true out the hole 

in the rod and refit the brass. This will be found fully as 

good a way as closing in the rod. With this style of for- 

ward end, as there is no room to drive the key from the top, 

itis therefore driven from the bottom. To couple up this 

rod on the crosshead, the crosshead pin must be removed 

and the rod put in place and then the pin driven in, 

adjusting it to a fit on the pin by the key. Oil is conveyed 

to this pin through a hole in the side of the crosshead con- 

necting with a little cup fastened on the rod which we have 

not shown. 

Fig. 104 shows a forward end toconnect with the cross- 

head working in between two guides of the kind where 

the guides are separated about 16 inches. This rod also 

has a solid end ; but instead of the key being driven up 

from the bottom or from the top,it is driven in from the 

side, It is usually driven from the inside, and in the draw- 

ingy itis shown held in position by two nuts. Between the 
key and \the brass a wrought iron distance piece is fitted and 

/As held in position by a/bolt through the rod, the hole in the 
the hearing gains brass as shown by the dotted lines con+/ distance piécé being made oblong to allow for the movement 
necting the points 0000. This allows the brass to have an) of the key. This Key\ should have considerable taper as it 
overtravel over the flat on the pin, preventing the forming 

of much of a shoulder. Even with this precaution the 

brasses and pins still wear more along the center and have 

cannot be made very long. o connect this rod up, the pin 
‘\smust also be removed from/Ahe crosshead and driven in 

‘after the rod is in position,“ 
nw 

~ 

— 

Fig. 

to be refitted and filed away to give clearance after they have 

run for a while. Now as to whether a crosshead brass should 

be filed ‘‘open.” Thatis if the brasses, when they are on 

the pin, should not butt together or whether they should be 

fitted so as to come together, is an open question. The gene- 

ral practice is to file them ‘“‘open,” and the writer believes it 

is much the better way, as then, if a man is careful, there is 

no need of his keying his rods too tight, and the forward end 

_ Fig. 

off the sides to the thickness of the straps, then plane it toa 

fit for the straps. To do this with but very little measuring, 
it is a good plan, while the rod isin the lathe, to draw two 

circles on each end, one circle corresponding to the width of 

the rod and the other to the fit of the rod in the strap, then 

104. 

will not require to be taken down near so often. About #; inch 

is the proper distance to leave the brasses apart, then when 

the brasses butt it will be time to take them down and true 

up the pina little and file the brasses forclearance, top 

and bottom, 

103. 

In the rod shown in Fig. 105, the forward end is fitted with 

a strap, and this strap is fastened to the rod with one bolt. 

Of course at first this looks to be a very weak connection, as 

it looks as if the whole strain came on the bolt, but with a 

little study we can readily see that the key carries a great 

deal of this strain. As we have already explained, the action 

of the main rod has two strains, one a pushing or upsetting 

strain and the other a puil acting as a shearing strain on the 

bolts; now when there is a pushing strain, the force is ex- 

erted on the back half of the brass C, and passes through 

it direct to the rod and on through to the main wheel with- 

out throwing but very little strain on the strap; and when 

it comes to the other half of the stroke it isa direct pull and 

the force is first exerted on the forward half of the brass, 

and is transmitted to the strap. The force is exerted in a 

manner which tends to pull the strap from the rod, causing 

a shearing strain on the bolt. Referring to the drawing, we 

see that the key has a bearing in the rod along the line E 

and has a bearing in the strap on the opposite side or along 

the line FF. thus taking up its full share of the shearing 

strain exerted on the strap. In fact the key 

takes all the shearing strain because the hole in the strap 

where the bolt passes through is made oblong to ailow it to 

move up on the rod as the key is driven, and therefore as the 

bolt does not fit the hole there can be no shearing strain on 

it, and its only purpose is to secure the strap to the rod and 

serve as a guide or keeper for the key, The writer does not 

consider this a very safe connection, and van see no real good 

reason for its use, because wherever this strap can be used 

an end connection, as show in Fig. 103, which isa mueh 

stronger connection, and is lighter, cheaper to make and 

easier to keep in repair, can be used. Wherever practicable 

the writer believes a solid end should be used on the forward 
end of the main rod. 

The butt end of a main rod is a bearing which requires the 

closest attention of any bearing about the engine. In fitting 

up the brasses in it great care should be taken that they are 
a good fit in the strap, and when filing them toa fit on the 

pio the brasses should butt together, and then be just a nice 
working fit on it. 

When reducing brasses, it is well to ease off the fillet a very 
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little, more especially at the top and bottom; then after the 

brasses have been closed put a little lampblack or red lead 

on the pin, theu put the brasses in the strap and try them on 

the pin; drop in the first bolt, and between it and the brass 
put a piece of iron (a nut is about as handy a thing as can be 

used), then drive in the key and turn the brasses on the pin. 
Try them for lateral motion, of which they should have 
about .4, inch, and see that they move up against the collars 

of the pia; if so, allright. Drive out the key and take the 

brasses off the pin and notice if there is any sign of a bear- 

ing around the fillet, if there is, ease it off a little. The 

brasses may not show a good bearing on the pin, but if they 

have run cool don’t disturb the bearing, because that is the 

way it has been running, and if disturbed it might not run 

cool again until it has made its own bearing. This rod shows 

a key on the after side of the crosshead brass and on the 

after side of the crank pin brass, so that keying up this rod 
will have but very little tendency to change its length. As 

the brasses in the crosshead get worn and allow the key to be 

driven clear down, disconnect it and put a liner in between 

the steel liner and the brass, thus raising the key again. If 

ee 

Early Sleeping Cars. 

The labor troubles of the last few weeks, in which the 
Pullman Palace Car Company has been a central figure, 
have recalled to many of the older people of the present 
generation the times when there were no such things as 
sleeping cars, and travelers who were obliged to pursue 
their journey at night had only the alternative of trying 
or not trying to catch a few winks of sleep sitting upright 
in the uncomfortable straight-backed seats. 

It was just about forty years ago that the idea of a sleep- 
ing car for night travel first took tangible form. 
According to the tradition preserved by the Wagner 

Palace Car Company, the originator of the sleeping-car 
was Theodore T. Woodruff. The honor is also claimed for 
** Ben ” Field, of Albion. Albion was the early residence 
of George M. Pullman, and it is to him, it is said, that the 
Pullman cars owe their origin. Mr. Woodruff prepared 
his model at Rome, N. Y., in 1854. 

Mr. Woodruff found a patron in Mr. Watson, the car 
builder, of Springfield, Mass., to whom the inventor had 
gone with his precious model wrapped inan old bandana 
handkerchief. Mr. Watson built a trial car which made 
its first trip onthe New York Central and the Rome & 

Fig. 

possible, always avoid fitting a liner between the forward 

crosshead brass and the strap, Decause it is usually on a cir- 

cle and makes an awkward liner to fit. The rod can usually 

be kept the right length by putting the liners all in the back 

of the crosshead brass and all back of the crank pin brass. 

If it is found that the rod cannot be kept the right length in 
this manner, divide up the liners. 

In Fig. 103 we have a rod that will change its length as we 

drive the keys. Whenthe keys are driven in, the rod will 

become longer, but the design of the butt end is such that 

the key cannot be fitted in the after side. This rod has no 

strap, but instead the rod itself forms a binder for the 

brasses and is secured by a block being fitted in and a bolt 

which passes through the rod and through the block, thus 

securing all together. This isa very nice form of main rod 

and one on which repairs can be made with but very little 

2xpense. It has much to commend it for general use and is 

much lighter than the other form of rod having the same 

size brass. These rods are used extensively on the West 

Shore road where they have given very satisfactory results.* 

Fig. 104 shows the back end of the main rod connected up 

with two bolts, and instead of set screws being used on the 

<ey, the bottom of the key is threaded and the adjustment is 

nade by means of nuts engaging with a keeper which is 

ecurely fastened to the bottom of the strap. 

Fig. 105 shows a different manner of holding a key—by 

neans of a set screw and keeper, the same as used in the 

orward end of the rod in Fig. 102. The brasses in this rod 

liffer slightly from the brasses used in the other rods de- 

cribed, and instead of allowing the full width of the brass 

ll along, a collar is formed, the remaining part of the brass 

veing made somewhat lighter, which is of considerable ad 

rantage since the use of very large brasses has come into 

ractice. Sometimes to lighten the butt end, a section of the 

netal is cut out, which is clearly shown in Fig. 105. 

A main rod should always work in line, and when fitting 
he brasses this should be kept in mind. After fitting the 

rosshead brasses to a good bearing, connect them up to the 

od and see if they fit in such a manner that the butt end of 

he rod is central on the pin, and also that there is no twist. 

‘o find out whether there is a twist or not, rest the rod on 

he top of the pin, then place one straightedge on the collar 

yf the pin and another up the side of the rod. If the two 

traightedges are parallel the rod has no twist, but if they 

re not parallel the crosshead brasses should be taken down 

nd refitted until they do come parallel, then when they are 

ound to be correctly fitted, disconnect them and then con- 

ect up the crank-pin brasses, trying the rod in just the 

ame manner tosee that it lines right for the crosshead pin 

nd has no twist in it. [have known cases were four barred 

tuides were used, and where the crosshead would chafe 

wainst the side of the guides and run warm when the trouble 

vas caused by the defective fitting of the crosshead brasses, 

In the crank pin brasses, four strips of babbitt are generally 

ised, two in each brass, and occasionally werun across a 

yrass which is drilled and babbitt filled in the holes formed 

yy the drill. The writer has run brasses which had recesses 

n them for babbitt, but in which the babbitt was chipped 
ut and in its place a thin strip of wood wound with lamp- 

vick was used and it gave excellent results. I believe this 

nethod is used co some extent on the West Shore road. The 

ampwick is well soaked in oil before the brasses are con- 

1ected up, and each slot acts as an oil cellar.* 

The Canadian Pacific Railroad at the Montreal shops has 

n the last 10 years built outright 203 locomotives. The 

apacity of these works is estimated at seven complete 
ocomotives per month. 

* A letter from Mr. James M. Boon, Assistant Superintendent 
lotive Power West Shore Railroad, appears on page 123 of this 
ssue, relative to these points. 
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Western Railroad. The car was afterward run to Cleve- 
land, Cincinnati and other Western cities, where it was 
looked on as a great curiosity. It was finally sold to the 
Ohio & Mississippi Railroad Company, and was regularly 
run on its line for a number of years. 

The first sleepers that were built would not be considered 
fit to travel in now, but they were regarded as great luxu- 
ries then. A picture showing the interior of a Wagner 
sleepmg car in use on the New York Central Railroad, 
which was published in “ Frank Leshie’s Illustrated News- 
paper” on April 30, 1859, and is reproduced herewith, gives 
ove a good idea of the ‘‘ luxuries of travel” as they existed 
35 years ago. The fittings and furnishings were of the 
plainest sort. The car was lighted by kerosene lamps at- 
tached to the ceiling, and warmed by an old-fashioned 
wood stove, placed near the center of the car. By taking 
care in selecting the position of the berth, one might, on a 
cold night, have the privilege of sleeping in the tempera- 
ture of the tropics, in the varying degrees of the temperate 
zone, or in the frigidity of the Arctic circle, according as 
he should be near to or remote from the stove. 

The man with a lantern in the center of the car is not 

train. The cars may be used as ordinary day ones, but at 
night two shelves are let down from the ceiling, and a third 
shelf is formed by letting down the backs of the seats. On 
each of these mattresses and bedding are placed, curtains 
closely drawn up during the day are let down, and the 
whole forms a very comfortable sleeping place about the 
size of a ship’s berth. ; 

‘- We are glad to see that some of the railroad companies 
have adopted these cars. It isa step in the right direc- 
tion, which will, without doubt, be soon followed by the 
directors of other railroads. In a pecuniary point of view 
it will certainly be profitable, as without calculating the 
income from the increased travel which always follows 
improvements, every traveler would gladly pay an in- 
creased fare for the accommodation.” 
Woodruff sold to Webster Wagner the right to build and 

use sleeping cars on certain roads, and to George Gates 
the rights of the patent on the Buffalo & Erie. Gates’ es- 
tablishment was kept up from 1859 to 1878, when it was 
merged into the Wagner Palace Car Company. Wagner, 
who gave his name to the company which has built all the 
palace cars for the Vanderbilt roads, was born near Palatine 
Bridge, N. Y., of German parentage. He learned the 
wagonmakers’ trade, and used his skill to so good advan- 
tage that before he died he had the satisfaction of knowing 
that he was making some of the best vehicles in the world. 
He was killed in one of his own cars in a railroad accident 
at Spuyten Duyvil, N. Y., in 1882. 

George M. Pullman was formerly a miner in Colorado. 
In 1858 he entered a train on the Lake Shore road at Buffalo. 
A sleeping car was making a trial trip on that train, and 
he resolved to try a berth. He was tossed about and made 
so uncomfortable that he arose before daybreak and spent 
the remainder of the night thinking what a pity it was 
that such an excellent idea as that of a sleeping car should 
be so crudely and uncomfortably carried out. Before he 
arrived in Chicago he had made up his mind to build better 
sleeping cars than the one on which he was riding. His 
first cars were run on the Chicago & Alton Railroad in 1859. 
Abraham Lincoln was one of his early passengers, and the 
future President took the greatest interest in the mven- 
tion, and had the construction of the car explained to him. 

It was not until 1864 that the first combination day and 
sleeping car of the present type was built by Mr. Pullman. 
It cost $18,000, and was named “ Pioneer.” It was lettered 
“A,” for at that time it was not supposed that there would 
ever be cars enough in use at one time to exhaust the let- 
ters of the alphabet. 

The Manufacture of Gold Leaf. 

A writer in the last issue of the Painters’ Magazine de- 
scribes as follows the manufacture of gold leaf : 

The manipulation of a bit of gold necessary to its trans— 
formation into a leaf of such extreme tenuity that 200,000 
of them are required to form a pile one inch in height, is 
necessarily very instructive and interesting. No other metal 
admits of such extreme extension as this, at least, not by 
mechanical means, and this fact, coupled with that of its 
resistance to atmospheric or chemical action, renders it a 
most useful and invaluable material for decorative pur- 
poses, and for which use it is constantly becoming more 
popular. Half an ounce of gold beaten out may be made 
to cover 100 square feet of surface. 

Of the manufacture of gold leaf we shall speak but 
briefly. Seventeen pennyweights of gold are meted out 
to a workman, and in four days he will have beaten this 
out into 2,000 leaves, each 32 inches square. The gold is 
first annealed in hot ashes, then run between polished 
steel rolls, which converts it into a ribbon 1-800 of an inch 
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Wagner Sleeping Car, New 

the president of theroad. Heis the conductor. The coats 
of all the conductors in those days may not have fitted so 
well as does the one worn by the subject of the sketch, but 
all the conductors then wore high hats, and so did the en- 
gineers and firemen and almost everybody else for that 
matter. The exterior of the cars, like that of other passen- 
ger coaches of those days, was unornamented. 
Accompanying the picture in ‘Frank Leslie’s” was the 

following editorial comment, which is interesting, as show- 
eee this ‘‘ step in the right direction ” was regarded in 

“In days gone by travelers might well have imagined that 
it was the object of the proprietors of public conveyances 
to render them as uncomfortable as possible. Now, at 
least in this country, it appears to be quite the reverse. 
Formerly, traveling, among other inconveniences, implied 
a total abstinence from sleep, or, if indulged in, it was in 
such an uneasy posture that the sleeper awoke more 
fatigued than before. Now American ingenuity has m- 
vented a sleeping-car, which isin use on several of our long 
lines; in which, for a small increase in the fare, the traveler 
may enjoy his natural rest, and yet not be retarded in his 
journey. 

“* Our illustration was drawn from one of the cars in use 
on the northern branch of the New York Central Railroad, 
on which line sleeping-cars are attached to every night 

1 a 
re 

York Central Railroad, 1859, 

in thickness. This ribbon is next cut into inch squares 
weighing six grains each, and these are placed between 
fine calfskin vellum and beaten until 4 inches square. 
These squares are quartered, again placed between skins, 
this time the membrane from the intestines of an ox, and 
beated out, and so on, being beaten out and quartered until 
of the right thickness, when an instrument, called the 
wagon, cuts them into squares, ready for booking. The 
fragments are gathered up and smelted. The leaves are 
then placed in the books, the leaves of which have been 
lightly rubbed with red ochre to prevent adhesion. To 
each book go 25 leaves, and 20 ‘‘books” make a ‘‘pack,”’ 
containing 500 jeaves of gold, 

There are several shades of gold leaf, due to the presence 
of alloys. A pale leaf contains an alloy of silver, and is 
not, therefore, suitable for outside use, nor indeed for 
interior use if certain gases or vapors be present to tarnish 
the silver. A medium colored leaf is best for outdoor use. 
Dutch metal leaf is simply copper, which has been colored 
by tie fumes from burning tin. It has little decorative 
value, 

To test the purity of gold leaf, drop a little chloride of 
gold upon it, when a brown spot will appear if an alloy be 
present. Nitrate of silver will causea gray spot to appear, 
if the gold be debased, Neither of these things will affect 
pure gold, 
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The Locomotive Fireman. 

In a recently published article Si Warman thus describes 

the work of a fireman on a New York Central fast passen- 
ger train : 

At least every 30 seconds he throws open the furnace 
door, and without a false motion or the slightest delay 
burls exactly three shovelfuls of coal on the fire. He 
knows just how to spill and spread it with a dexterous 
turn of tbe wrist. Before Albany is reached he must throw 
6.3875 pounds of tnat coal into the fire, or nearly 40 pounds 
a minute, or an average of 44 pounds a mile. Then, too, 
he must know exactly where he is along the road, and 
when to drop his shovel and seize the bell-cord. He must 
ring the bell in passing all towns and villages. He must 
know the proper instant to vault into his seat when im- 
portant curves are reached, to watch for signals. 
He must see that the steam doesn’t vary, and he is proud 

to shout in your ear when you near Albany, ‘‘She hasn’t 
varied three pounds since we left New York.” He must 
watch the water gage of the boiler, and is constantly kept 
changing the pumps and seeing that they do their work 
properly. All the time he must keep throwing in his 44 
pounds of coal on the fire every mile. It isn’t long before 
he surprises you witb another motion. He throws open 
the furnace and thrusts a long, double-pronged fork into 
the fire. With a twist he prods the glowing mass, and 
when he pulls his fork out its teeth are cherry red. Then 
comes the whir of the shovel again and the sound of the 
hammer as Tompkins breaks up the larger lumps of coal. 
When you appproach Montrose. near Peekskill, the engine 

begins to slow down. If you look ahead you will seea nar- 
row trough between the rails filled with water. The engine 
is going to take on water at a flying leap Tompkinsstands 
at the side of the tender with his hands on a lever. Engi- 
neer Foyle suddenly startles you with a shrill whistle be- 
tween his teeth that would put to shame the warning signal 
a New York newsboy gives to his gambling mates when a 
policeman comes in sight. Instantly the lever flies back, 
and as you look at the wheels of the tender you see surging 
up among the trucks a torrent of water. 

It splashes and roars, and as you wonder if you won’t be 
carried away, two whistles from Foyle, sharper and shriller 
than the first, warn Tompkins to pull up the scoop and 
that the end of the water trough is near. Then Tompkins 
goes back to his coal, his pump, his pipe, his water gage, 
his bell, his watch for signals, and you wonder what new 
work he will do next. Before you are aware of it he 
touches you upon the knee and motions you to raise your 
feet while he turns on a hose and wets the floor of the cab 
to keep down the dust, after which he sweeps up with a 
stubby broom. 

Next he is shaking the grates with a big steel lever 
that looks like the tiller of a large sailboat. You now begin 
to take in what it means to be a fireman. Toward the end 
of the trip you tap his shoulder and shout to him ; 

‘*This seems to keep you pretty busy ?” 
‘**T tell you there is no funny business about this work,” 

is his response. 

Influence of Electric Light on Plants. 

An interesting series of experiments made by the Hon. 

W. W. Rawson, of Arlington, England, to determine the 

influence of the electric light upon the growth of plants, 
is mentioned by Invention, a London journal. Mr. Raw- 

son claims, as the result of his trials, that he gains five 

days in each of his three crops of lettuce—that is, two 
weeks in a season--by using the electric light in his green- 

houses. He states further that the gain on one crop pays 

all the expenses of the electric lighting for the season, thus 

giving him the gain on the other two as clear profit. His 

attention was, we learn, first called to the usefulness of 

the light by the advance made in the growth at the ends of 

of his greenhouse next the street and in the glare of an 

electric lamp. This was so marked that he introduced the 
light throughout his lettuce and cucumber houses with the 

most satisfactory results. Mr. Baily, another English ex- 

perimenter in this line, states as the result of his own tests 

that the influence of the light is greatly modified by the 

interposition of a glass roof. Plants injured by a naked 

light were benefited by the protected light. He found that 

five hours’ light per night at a distance of 12 feet hastened 

the maturity of vegetables a week or ten days, although 

it proved injurious to young plants. 

Changes on the Southern Railway. 

Mr. Samuel Spencer, President of the Southern Railway 
Compsny, the successor of the Richmond Terminal system, 

says that the new system will be operated in two divisions, 

the eastern comprising the Richmond & Danville roads, 

and the western division the East Tennessee, Virginia & 

Georgia lines. The system asa whole is to be operated 
from Washington, D.C. Under the receivership the Rich- 

mond Terminal executive offices were established in New 
York, but the principal office has remained at West Point, 

Va. The principal office of the Richmond & Danville 

road was at Richmond, Va.; that of the East Tennessee, 

Virginia & Georgia was at Knoxville, Tenn., and that of 

the Central Railroad of Georgia at Savannah, Ga. The 

Central of Georgia is the only one of the large divisions of 

the old terminal combination which has not been absorbed 
by the new Southern Railway Company. ‘The incorpora- 
tion of this system into the Southern Railway Company 
is reported as only a question of a short time. 

The Pathfinder comments as follows on the Pullman boy- 

cott: 

Debs’ deluded followers will soon spell his name Debts. 
The only thing lacking in a sympathetic strike is sym- 

pathy. 
Pullman has clean linen and soap in his cars. Down with 

Pullman! 
The un-American strikers have kicked themselves out of 

comfortable berths. 

—— 

The Gatling Gun. 

In view of the recent industrial disturbances and the 

fact that mobs in many sections of our ccuntry have been 

confronted by Gatling guns, the following recent remarks 

of Dr. Richard J. Gatling, 16 inventor, concerning the 

object of its invention are pertinent: 

While interviewing Dr. Gatling, we could not resist the 
temptation to ask him how it came about that so non- 
belligerent and peace-loving a citizen as himself should in- 
vent such an infernal engine of destruction asthe Gatling 
gun. ‘* My dear sir,” he said, ‘‘ my gun is an instrument 
for the preservation of peace. I have many letters in my 
possession describing the moral effect of the gun. Howling 
mobs, ripe for any sort of violence, melt away into 
nothingness at the mere sight of it, the men suddenly re- 
membering domestic matters that require immediate at- 
tention at their own firesides: and streets filled with the 
shouts of the multitude speedily become transformed 
into desert wastes, so far as any sight of man is 
concerned. I will tell you how I came to invent 
the gun. though I have seldom spoken about this 
point. I was living at Indianapolis at the time of the 
war, and many raw regiments came there to be drilled be- 
fore starting for the South. When the day for the final 
departure of one of these regiments came, the disconsolate 
mothers and sisters and sweethearts, and the tearful wives 
with babies in their arms, came to bid the soldiers farewell. 
The leave-takings were piteous—Oh! most heartrending ; 
but the soldiers went away, and after a time the bodies of 
many of them would be returned in boxes, by express, and 
the loving ones that had bade them farewell so shortly be- 
fore were filled with grief inconsolable. I remember these 
touching scenes most vividly, and they beggar description. 
I remember one morning there were 18 bodies received, 
and I learned that of these not more than three or four had 
been killed by bullets; the others had died from disease and 
from exposure incident to the hardships of war. I won- 
dered if this fairly represented the proportion of deaths 
from like causes throughout the army, and I found on in- 
vestigation that only about one man in four is killed 
by bullets in modern warfare. Then 1 bethought 
me how a war couid be carried on with fewer men. 
and I devised a gun that would do the work of a hundred 
men. One man might go to the war and work the gun, 
and the other ninety-nine could stay at home and carry on 
the arts of peace. This was the real incentive I had, so you 
see I was not such a bloodthirsty creature as might be im- 
agined; for I was trying to save asmany as I could of those 

* scenes of distress and despair that were so deeply graven 
on my mind at Indianapolis. The machine-gun ought not 
to increase the carnage of war, but rather to decrease it. 
The tactics of armies have been changed to correspond with 
the new appliances, and machine-guns and smokeless 
powder have done much to preserve the peace, by making 
wars almost impossible, or, at least, by giving them such a 
forbidding aspect that few nations would engage in one 
until the last possibility of an amicable adjustment of dif- 
ferences, by arbitration, diplomacy or otherwise, had been 
exhausted.” 

A Ridiculous Joke. 

‘* Two men boarded the train at Osage City, and took a 

seat in the smoker, just in front of me,” said a traveler to 

a Globe-Democrat reporter. ‘‘ It was evident from their 

conversation, which was carried on in quite a loud tone, 

that they were, both of them, in hard luck, and were going 

to Topeka in search of employment. One of them placed 

bis ticket on the seat; while he lit a very inferior cigar, 

and his companion quickly picked it up and put it in his 

pocket. A few minutes later the man missed his ticket, 
and went through the usual pantomime of turning out all 

his pockets and looking in his hat lining. Kuowing the 

conductor would be round in a moment, and also that he 

had not enough money in his pocket to pay his fare again, 

he began asking the advice of his friend, who suggested 

gravely that he crawl under the seat and try to escape 

notice that way. There seemed no other alternative for 

the unfortunate man, who cramped himself under the seat 

as suggested. When the conductor came along the 

practical joker handed him two tickets, and was, of course, 

asked who the second one was for. He replied that it was 
for his friend, who preferred riding under the seat, where- 

upon the victim of the joke crawled out, and amid general 

laughter knocked the dust off his clothes and promised to 

break in his friend’s head on the first opportunity.” 

It is said that a telegram trom New York to Auckland 

traverses a length of line of 19,123 miles, nearly three 

fourths of which is submarine cable. It has to be repeated 

or rewritten 15 times. The longest cable is between 

America and Europe, say 2,800 miles, and the longest land 

line is across Australia, from Port Darwin to Adelaide, 

2,150 miles. 

On Jan. 1, 1894, the official statistics show that the total 

length of the railroads in France was 36,002 kilometers. 

That of the concessions already granted on the same date 

and to be built was 43,488 kilometers. Tine length of the 

tramways in operation was 1,664 kilometers, and of those 

to be built, according to concessions already granted, 2,715 

kilometers. 

The London depot of the Great Eastern Railway, the 

Liverpool street station, has just been enlarged, and is now 

the largest railway station in the United Kingdom. It 
occupies an area of 14% acres, and has 18 separate plat- 

forms under four parallel and one transverse space of 
glazed roofing. The platform space for the accommoda- 

tion and easy circulation of passengers is notably large. 

Thiee hundred and seventy-six signaling levers are re- 

quired to control the movements of the trains, 240 operated 
from one tower and 136 from another. 

Cast Iron Bricks. 

In Germany a form of brick has been used which in 

shape and size resembles our ordinary bricks, but they are 

composed of cast iron, and hollow. The shell is so thin 

that the brick weighs less than one made of clay. A wall 

is built of such material without the use of mortar, and no 

skilled labor is required in laying them, The upper and 

lower sides of the bricks are provided with grooves and 

projecting ribs, which fit into each other easily and per - 

fectly and form a wall of great strength. There are also 

two large circular openings in the upper side of each brick 

arranged so as to receive projections on the lower side of the 

brick that is to be placed aboveit. One of the projections 

is hook-shaped, which secures a solid hold. A wall of these 

bricks is put together very quickly. After the wall is 

built it is covered with paint. This closes all the cracks, 

rendering the wall air-tight, and prevents the bricks from 

rusting. 

**Can any little boy here,” asked the visitor, ‘‘ give me 

an example of the expansion of substances by heat?” ‘ I 

can,” said Tommy; ‘‘our dog’s tongue is twicet as long 

now as it was last winter.” 

All’s quiet in the Pullman car— 

Sweet Peace holds sway once more ; 

The only men who fret us are 

Those same old friends who snore. 

Ruined by Seabs.—-*‘ Yas, Iused ter rob passengers an’ 

hold up trains,” said the Missouri colonel, ‘‘ until the busi- 

ness got solow down ’onery frum scab robbers that a decent 

man couldn’t afford ter be caught at it.’—Cleveland Plain- 

dealer. 

The fees of Mr. Thomas C. Platt and Mr. Marsden J. 

Perry, as Receivers for the New York & New England 

Railroad Company, have been fixed by the United States 

Court at $1,000 a month each. They were appointed Re- 

ceivers last December. 

It is reported from Mexico that within two years a rail- 

road line will be in operation between the cities of Cam- 

peche and Merida. The Peninsular Company of Railways 

is pushing the work actively, and has ready at hand all the 

necessary elements, financial and material, to complete the 

road within the time mentioned. 

The question of Sunday traction is still troubling the 

people of Toronto, though they voted against Sunday street 

cars last year. Recently an omnibus line has been running 

on Sunday. On the first Sunday, when the Mayor heard 

it, he went to the office of the company to stop the desecra- 

tion ; but as he hired a cab to take him to the office, the 

people who believe in no Sunday travel are pained and 

grieved at him. 

A motorman on an electric car line in Spokane is quoted 

in the Seattle Telegraph as telling this story : ‘‘ My ‘ boss’,” 

referring to the president of the street car company, “‘is a 

first-class financier, he is. Why, do you know that every 

Sunday he advertises for a servant, and Monday twenty or 

thirty girls ride out to his house near the end of the line to 

get the place, but find madam can’t see them ; so they ride 

back and repeat the journey several times before they are 

finally told that the old girl has decided to stay awhile. Now 

that’s financiering ; 50 cents paid out for advertisements 

and $8 or $9 taken in for car fares to swell the annual 

dividends of the boss’ company.” 

The management of the Pennsylvania Railroad claims 

the credit of being the pioneer in the following achieve- 

ments: Introduction of vestibule trains; the introduction 

of stenographers, electric lights, baths, barbers, libraries, 

ladies’ maids and movable easy chairs; the introduction 

in the United States of interlocking switches and the 

block signal system; the introduction of the method where- 

by engines can be supplied with water while running; the 

establishment of a personally conducted tourist system for 

the benefit of the pleasure-seeking public; the introduction 

of chaperons in connection with personally conducted 

tours and excursions, for the benefit of ladies traveling 

without escort, and the introduction of the system of ele- 

vated stations and double-decked ferryboats. 

‘‘What’s the fare from here to Detroit now ?” he asked of 

the ticket agent of Court street depot, says the Minneapo- 

lis Journal. 

“Same as always,” was the reply. 

“The same as before the panic?” 

‘Yes, sir.’ 

‘But I don’t see into it. 

on account of hard times.” 

**Can’t help that, sir.” 

‘‘And the fare to Detroit ought to be cut down.” 
“But it hasn’t been.” 

“‘Hasn’t eh? Then there must be a good reason for it.” 

“Yes there is. The oil for the engines cost just as much 

as ever it did.” 

“Oh-h-h! I see! 

‘‘Nothing off.” 

‘Wall, that makes it all right. I thought there must be 
some reasonable explanation for keeping the fare up. If 

oil goes down the fare goes down. If oil stays up the fare 

staysup. Isee. Gimme a full-fledged ticket to Detroit,” 

I've had my wages cut down 

Nothing off on oil, eh?” 
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The Master Mechanics’ Convention. 

(Continued from page 111, NATIONAL CAR AND LOcoMo- 

TIVE BUILDER for July.) 

Cracking of Back Tube Sheets. 

At the opening of the second day’s session the discussion 

of the report on the cracking of back tube sheets was con- 

tinued. 

Mr. Johann: In the matter of radial stay boilers, I have 

given the matter very considerable attention, and arrived at 

the conclusion that in practice the radial stay boiler was de- 
cidedly preferable to crown bar boilers. As the older mem- 

bers will recall, in 1879 I presented drawings of a radial stay 

boiler. That particular boiler was put in service on the Wa- 

dash road in October, 1879. I retired from the road in May, 

-885, and at that time the firebox and radial stays and every 

part of it were in perfect condition. The boiler is still in 

operation there now, being a total of over 14 years. About 

three months ago I inquired about the boiler and was told 

that everything was still in order; that about a year ago 

they were getting somewhat anxious to know the condition 

of the stay bolts and drilled out three, and found them to be 

perfectly sound. They put in three new ones and the 

balance are stillin. The further I go into the radial stay 

system, the more I am convinced it is in the right direction. 

Mr. Wm. Smith: We have a few radial stay boilers, but 

they have not been in service long enough to develop any of 

the defects. I wish to say that I have seen ail the defects in 

crown bar boilers that I have heard spoken of in the radial 

stay boiler, with the exception of the cracking of the flange 
in the flue sheet at the top. I have not seenanything of that 

kind in the crown bar boilers. I see one good reason why 

thev should put sling stays in the front and not in the back 

so much; in the back, the back sheet and back head are 

connected together, and when the water commences to warm 

up expansion acts in both of them, whereas in the front flue 

sheet there is nothing to convey the heat to the forward end 

of the wagon top, and expansion does not set in there until 

after the steam commences to rise; consequently something 

has to go, as the firebox expands with the heat before the 

forward end of the wagon top does. There is one thing that 

should be done in theradial stay boilers, and that is a splash- 

board or something should be put in to stop the wash of the 

water forward. We make the stopon one brake application. 

We may be carrying about three-quarters of a glass of water, 

and when the brake application is made the water will dis- 

appear from the glass. The fire is very intense, and though it 

is but afew seconds during which the water leaves the crown 

sheet something has got to suffer. If there is any grease in 

the water, when the grease comes back it will first catch the 

crown sheet, and that does no good. I would recommend 

putting on a crown bar, or splasher, in front of the firebox. 

think a couple of crown bars in front would serve the pur- 
pose. 

The report of the Committee on ‘“ Oiling Devices for Long 

Runs” was read by the Chairman, Mr. Barnett. 

Oiling Devices for Long Runs, 

The committee received 58 replies to its circular asking 
what devices can be provided for locomotives to supply lu- 
brication on long runs. Most of these reported short runs or 
that nothing special in either oil or cups was used. The lo- 
comotive superintendents of Great Britain contributed in- 
formation and drawings of value because of their wide ex- 
perience in long fast runs. 
The characteristic broadly marking their practice is the use 

of oil reservoirs at high level, that can, if necessary, be filled 
while engine is running. They are of brass, square in plan, 
with hinged top lid, internally divided into sections in corre- 
spondence with the number of small tail-pipes leading from 
them; in the case of axle-boxes, usually one to journal and 
one to each jaw face. Worsted siphon trimming is common, 
also horizontal plug-cocks for each pipe, so that oil may not 
be wasted when engine is standing between trips. 

Mr. G. W. Rhodes (C., B. & Q.) uses a three-pocket high- 
level reservoir in cab for each journal of rear axle of moguls. 
A good feature in its construction is that a strainer is 
soldered in each pocket. In addition to such reservoirs and 
tail-pipes from running-board level, Mr. K. Barnum (U. i.) 
and Mr. G. W. Stevens (L. S. & M.S.) equip their passenger 
engines with hose, so that, in case of need, cold water may 
be played on any axle of engine or tender. Mr. W. D. Hol- 
land (G. N.) somewhat similarly equips, but can flush with 
either oil or water from a tank located on tender. 

It is only Mr. L. B. Paxson (P. & R.) that advises us of any 
practical acquaintance with Cory’s force-feed lubricator, a 
device situated at the base of a _ gallon oil tank, so 
arranged that, at will, air or steam pressure delivers one- 
eighth of a pint of oil through any of 16 small tail pipes as 
desired, and he says that the use of one fora year on a com- 
pound showed about 25 per cent. saving over the old way of 
oiling. He used it to deliver oil to all axle-boxes, eccentrics 
and links. No pumps or other forms of intermittent oil 
feed, as occasionally found in marine and stationary prac- 
tice, are reported in use on any locomotive. 
Mr.W. Cross (C. P.), dating from Manitoba, says self-oiling 

from cab has no prospect of success in that cold climate, 
where ordinary supply often freezes, hence his practice is 
not to put an engine on fast or long runs until it has had a 
few months in other service, to make all journals and 
motion-pin surfaces large, and provide not only oil grooves 
in the bushes, but also to flatten top of pins opposite groove 
in all case-hardened work. The motion links have oil cavities 
and small worsted trimmers. 
Mr. G. W. West (N. Y., O. & W.) emphasizes the fact that 

nodern locomotives with large wearing surfaces do not give 
rouble up to 100 mile runs, and that heating is more often 
lue to small bearings than insufficient oil. 
_ Mr. G. W. Stevens (L.S. & M.S.) supplied oiling pipes from 
oot-board to all axle journals on locomotives drawing the 
ixposition Flyer, 135 miles continuous run, with the result 
shat the entire service of these trains was performed without 
1 Single hot box, and the oil used per unit of service did not 
show a marked increase over engines having more frequent 
pportunities of oiling. These 14-inch pipes simply have 
. copper funnel mouth and hinged lid at their upper ends, 
0 thatall oil putin isat once delivered on crown of axle-box. 
Mr. A. E Mitchell (N. Y., L. E. & W,), having arun of 140 

niles, equips each axle-journal with a very large special 
oupt about frame, provided inside with a threaded spindle 
eed, and a short tail-pipe toaxle-box. The feed is set battina 
he engine leaves the terminal and is not shut off until end 
f run, and delivering the oil regularly in fixed quantity 
revents journals becoming dry at any time. The cheapest 
reight car oil thoroughly strained is used ; it is however in 
vinter thinned with kerosene to cause it to flow freely. He 
roposes using an axle-box with three deep recesses in the 

crown, the larger center recess with four oil holes to the 
journal brass, and the two side recesses each with two holes 
for oiling jaw faces, 4 : 

Mr. F, We Webb (L. & N. W.), sends a drawing of his axle 
box practice, used since he patented the device in _ 1891, and 
showing the actual equipment of his compound *‘‘Queen 
Empress,” exhibited at last year’s fair. The driving axle- 
boxes have small rollers let into recesses in the side top of 
the journal brass. They are of hard wood, %%-inch diameter 
by 714 inches long, covered with tubular wicking, and are 
kept soaked with oil by the continuous dropping from the 
high level reservoirs. The rollers, lyingloose on top of axle, 
are continuously revolving when engine is in motion, and 
the whole surface is thus well lubricated. In the oil-cellar 
a pad bears up against under side of journal, providing ad- 
ditional lubrication. The high level reservoirs are fitted 
with vertical plug-cocks, and ribs cast on under side of lid 
engage with their handles, insuring their being open and 
shut—as required when lid isdown. The ‘‘Queen Empress” 
was never in steam until at Chicago, and ran but a trial trip 
of one mile on siding before handling an exposition train 
from Chicago to New York, keeping cool the whole of the 
journey. 

It is one of the points distinguishing European from 
American practice that the former commonly cover such re- 
cesses as are provided in crown of axle-box witha plate ;'; to 
14 inch thick, either hinged or secured by stud bolts; and, as 
an example of carefulness and thoroughness, attention is 
called tothe drawing sent by J. Cambie (C. R.), showing 
that his engines have 46 reservoirs or cups, with 58 tail-pipes 
or siphon pipes for trimmings, besides the minor oil grooves 
(and these are apparently machined out). Another point 
illustrating thoroughness in this matter is seen in Mr. 
Adams’ (L. & S. W.) drawing, where to make clear run- 
way for oil from iron rod to its contained brass, 
the hole in the brass is countersunk, and that in the 
iron (above it) is externally counter-bored or externally re- 
cessed, leaving a proper drip ridge directly opposite the 
countersunk hole. Also, it is European practice to invariably 
provide for the lubrication of the truck center. In one case 
three oil-pipes are shown as leading to its frictional surfaces. 
Another point is that they showa preference for two or 
more oil holes through brasses. 

In oil cups for rods there is a wide variety in practice. Mr. 
J. Hickey (N. P.) uses a combined oil and tallow cup in one 
casting having a controllable collared jumper feed for 
oil, and a direct feed for the tallow, when it melts. 
This cup is secured to rod not only by a gland-shaped flange 
having two 44-inch bolts, but also by a central screwed steel 
shank, 1 inch in diameter, soldered into cup, and we infer 
such cups are not often thrown or lost. The solid lubricant 
in the annulus surrounding the central oil cup is formed of 
one part beeswax to five parts tallow. 
The most notable point in the replies as to oil cups is the 

rapidly growing practice of forging them solid with all rods, 
not that this is cheaper in first cost, but it is cheaper eventu- 
ally, as eup and rod have equally long life. The best practice 
makes the siphon pipe in the center of the cup solid with 
the rod. The brass caps for these cups often have a 1¢-inch 
or -inch central hole for receiving nose of oil-can, and this 
hole is sealed against entry of dust by an internal round 
button, kept up to the cap by an inside coiled brass spring, 
or the hole is threaded and a wooden plug inserted. Thereis 
a general conviction that rod cups are quite sufficient for 
continuous runs of 100 to 150 miles, 
We infer from the replies that little attention has been 

given to eccentric oiling. However, Mr. A. Cooke (C. & E. 
I.) reports casting a large cavity in the butt end of strap, 
into which three or four inches of l-in. gaspipe is screwed. 
This is capped with a brass cover, screwing on outside of 
pipe. Cavity and pipe together give an oil cup of large ca- 
pacity. This cavity is cast in both top and bottom of butt- 
strap, so that the single pattern suits right and left hand 
strap, and similar smaller cavities are cast in cap half of 
strap, making four cavities (one cup and three cellars) for 
each sheave. 
For cylinders, slide-valves and air pumps some form of 

lubrication by condensation displacement feed is every-day 
practice; but in Great Britain it is common to use in addi- 
tion Furness lubricators—one for each cylinder—that come 
into operation only when engine is running with steam shut 
off. Mr. I. Holden(G. E.) remarks that the Vacuum company’s 
sight feed has been superseding the Roscoe, because the lat- 
ter did not readily displace the heavier and thicker oils, but 
that the Vacuum has the defect of increasing the speed 
almost double when the steam is shut off. He has tried the 
De Limon double-acting sight feed, and this has such 
large capacity, works so economically and regularly with 
throttle open or shut—and with all densities of oil—that he 
is trying a dozen of them, the first cost of one of De Limon’s 
being less than the combined cost of one Vacuum and two 
Furness, and there being a saving of two pints of oil in arun 
of 243 miles as compared with the use of one Roscoe and two 
Furness lubricators. 
The only special point in the few replies mentioning ten- 

der oiling is the use of spring pads or cotton-seed hulls to 
continuously lubricate the andes side of journals. 
To briefly summarize, the replies and drawings show that 

modern practice for high-speed lubrication is an endeavor 
to deliver a sma]] amount of oil continuously over the whole 
length of bearing surface. Bearing surfaces are much larger 
(we have yet to hear of an engine with too much wearing 
surface at any point). It is not judicious to trust to one oil 
hole where two are possible. Cups or oil pockets are solid 
(cavities in the metal) rather than separate. Grooves are 
liberal in number and size. The cheapest of oil is then ad- 
missible. Strainers and covers over all oil pockets are de- 
sirable. 

J. DAvis BARNETT, JOHN D. CAMPBELL, GEO. W. STEVENS, 
ee W. West, C. E. Smart, GrorGrk H. BAKER, Com- 
mittee. 

An appendix accompanied the report which showed sey- 

eral specifications for car, locomotive and machinery lubri- 

cating oils. These show that the use of Galena or other 

mineral oil, graduated so as to be as limpid in winter as in 

summer, is common American practice, whereas in Great 

Britain there is a marked inclination to the use of vegetable 
oils. 

Mr. Barnett : In British practice it is to be noted that they 

often use tail pipes to the swabs at the piston and valve 
stem glands, and it is said that this is found the more useful 
as the use of metallic gland packing increases. Since send- 

ing in the report we have received from Mr. McIntosh acom- 
munication, showing his oil cellar as applied to engine 

trucks, a light iron shell casting held up by springs readily 

taken out and adjusted. Spines cast inside it prevent the 
packing of waste used from rolling or lunging. The oil cup 

used to feed the journal brass is ingenious and cheap. It 

has an eccentric slide cover, screwed spindle feed, and the 

cup can turn in the socket so that it becomes a sight feed 

and the engineer can see that the proper adjustment of feed 

is made, and then giving the cup a quarter turn back, the 

sight is closed, and no oil can be blown away. 

Mr. Mitchell: Since giving this information to the com- 
mittee we have abandoned the use of these special founts 
from the journals and lubricate our engines successfully 
from the present journal box. We have also decided not to 
use the three-recess journal box, as the present journal box 
is perfectly satisfactory. 

The report on boiler steel specifications was then read by 

Mr. G. R. Henderson, the chairman of the committee on 

that subject. 
Boiler Steel Specifications, 

In proposing a specification for boiler and firebox steel, it 
may be well to outline in advance the obiect of such specifica- 
tions, and the governing reasons for assuming limits, both 
for physical and chemical qualities. Briefly stated, the 
specifications should be such as to secure thoroughly good 
and reliable material; excluding that of inferior quality. 
It should be sufficiently broad to allow any reputable maker 
to comply with its requirements. Finally the limits should 
not be so severe as to unnecessarily increase the cost, which 
can easily be done without corresponding increase in value. 
In other words, the ideal steel which we might wish to 
have, is not that which we are likely to get, and concessions 
must be made from the ideal to make a workable specifica- 
tion. In response to call, all members of the committee, 
with the exception of Mr. Crossmanand Mr. Forsyth, which 
latter was represented, met in Altoona and outlined the 
proposed specifications. Several of the members presented 
specifications either current or proposed, and all were in 
full accord that both chemical and physical requirements 
were desirable, especially for firebox steel. There was a 
very decided difference as to the quality of the firebox steel, 
some of the members favoring a soft steel with ultimate 
strength ranging from 50,000 pounds to 58,000 pounds, while 
the majority preferred a harder quality with ultimate 
strength of 55,000 pounds to 65,000 pounds, and in each case 
there was a difference in the chemistry. 

The specifications presented for discussion are shown be- 

low. 

FIREBOX STEEL, CHEMICAL COMPOSITION OF. 

No. 1. No. 2. No. 3. 

De- Will Will 
sired, | reject | De- | reject} De- Will 
not over. | sired. | over. | sired. | reject. 

over. : 

Phosphorus.... Ale Miy4 OL0857 recess 03 
Sulphur... +o cement 0.02 OL045" oats oes 03 
Manganese...... . 0.5 0.50. Ghasweceo. .B5 
Silicon... ... oe cceuile 0.02 OS035 sees sce 08 
Copper: it, cemeeweree 04 

Carbon. ,caeeaseee ass p’ssible 

Tensile... 50,000 |. . 
Strength. 60,000 
Hlongationieertne . iii aaerll’s - sites | eb eee ee Sat atten 

Dr. C. B. Dudley, Chemist, P. R. R., gave the following 
reasons why it was inadvisable to reduce the metalloids to 
the lowest Hmnite shown in some of the specifications, illus— 
trating his remarks by the results of physic) tests and 
chemical analysis of sheets of old fireboxes whose per- 
formance was known. The phosphorus limit could be set as 
low as .02, and could be worked to by the basic process, and 
by one or more makers of acid steel; it was, he considered, 
unwise to set the limit so low; moreover it was shown that 
many of the fireboxes in the list which gave the highest 
mileage had phosphorous as high as .07. It therefore ap- 
peared unwise to insist upon the lowest possible limit when 
no compensating gain was apparent. Moreover even a small 
increase in the amounts of phosphorus has a very marked 
effect in lowering the melting point of the steel during cast- 
ing, and thus is a distinct gain to the maker. As regards 
sulphur, it should be remembered that this is largely a ques- 
tion of the fuel; where coal is used, the sulphur will run 
higher than where natural gas is the fuel. As this would 
discriminate in favor of the localities using natural gas, the 
limit was placed at .05 as a maximum, with .02 desired. Man- 
ganese and carbon should be considered together, both being 
hardeners. The hardness can be obtained by either of these 
elements, but if the tensile strength and the amount of one 
of these elements be fixed, the amount of the other will also 
be limited. There is conflict among the steelmakers as to 
the amount of manganese desired ; from the user’s stand: 
point we think it preferable to obtain the hardness from car- 
bon, and therefore fix it within limits, which from our ex- 
perience we find to exist in many of the loagest lived fire- 
boxes. Silicon is believed to have the effect of insuring 
solidity in ingots, although not much’is known as to the con- 
dition in which it exists. 
more readily oxidized than is iron at high temperatures, and 
from this cause the steel is more liable to disintegrate. He 
advised that moderate specification, giving steelmakers as 
wide limits as were consistent with the quality of steel de- 
sired would be in the end far more satisfactory, and that 
under sucha specification, the steel would be delivered 
promptly, whereas, with narrow limits, there would be in 
the end an increased cost of material, while itis by no means 
certain that the performance will be so much better as to 
warrant it 
The committee endeavored to get positive information con- 

cerning the performance of hard and soft firebox sheets, 
having at its disposal the tensile test results of several hun- 
dred worn fireboxes, together with the mileages and, as far 
as it could be obtained, the character of the water used. It 
had also the tensile tests of specimens taken from sheets, 
both before and after service, from which latter analyses 
were made. The tensilestrengths varied from 77,000 pounds 
down to a little over 50,000 pounds, while the mileages var- 
ied from a little under 500,000 to a little over 50,000 miles, and 
the worn fireboxes represented all classes of engines and 
many different brands of steel. The results of examination 
were quite conflicting, but when it is remembered that the 
treatment of the fireboxes on the road has probably more 
effect upon the life than has the original quality, it was what 
might have been expected. It was soon seen that both hard 
and soft steel might be found in both the long and short 
lived boxes and sometimes in the same firebox. The weight 
of evidence, however, was toward steel in the neighborhood 
of 60,000 pounds tensile strength, giving the best results. 

The tensile tests of sheets, of which there was a record, 
both before and after service, indicated very strongly a 
lower strength in the old than in the new sheets, from 
which we infer that steel of which the rest of the old sheets 
was made was originally harder than the results appear to 
show. Weare aware that there is in many quarters a 
prejudice against hard steel as more liable to crack, but ofter 
the suggestion that improved methods of boiler-making, 
such as machine flanging and more intelligent methods of 
boiler washing, are removing many of the earlier difficulties, 
and we think that, once flanged, the probability is that steel 
of 60,000 pounds tensile strength will give better service 
than that of 50,000 pounds -or 55,000 pounds. For several 
reasons the harder steel has decided advantages, namely, in 
better holding threads and less bagging between stay-bolts. 
Where bagging occurs the tendency is for the holes to open 
on the water side and thus lessen the hold upon the bolt. 

The reason for recommending a parallel sided section or 
that produced by longitudinal milling, in preference to the 
shouldered section usually prepared by shaping or cross mill- 
ing, is that the first mentioned forms show a higher elonga- 
tion and one which we believe represents more truly the real 
elongation of the sheet than does the shouldered form in 
which the wide ends appear to brace or stiffen the adjacent 
pe section for some distance. This point was clearly 
emonstrated in a series of tests in which sheets were cut up 

into test pieces, alternate ones being prepared to the different 
sections mentioned. It was found that in specimens not less 

It is believed, however, that it is ° 

— 

———eoorre 
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than 8 inches long in tested section, there was little differ- 
ence in the tensile strength, but the elongation in pieces 
prepared by shaping or cross milling was markedly less than 
vay of the other forms which gave practically similar re- 
sults. 
The reasons for choosing dimensions of coupon, namely, 

36 inches by two inches in rough, at which a section of at 
Jeast 8 inches between grips is to be prepared 1!¢ inches 
wide, were that such length of coupon will make two 
test specimens if check testing is desired, or it will furnish 
one tensile test specimen and one for bending and quenching 
tests. A specimen finished 1!¢ inches wide and of the 
thickest sheets used in locomotive boilers will be within 
the capacity of a 100,000 pounds test machine, and a 50,000 
pounds machine will serve for nearly all that are used. 
Your committee satisfied itself by tests that specimens 1!¢ 
inches wide prepared from coupons 2 inches wide and of 
thickness of !¢ inch do not appear to be affected by shear 
hardening. 
The results were as below : 

TEST OF ONE-HALF-INCH BOILER STEEL SHEARED TO DIFFERENT 
WIDTHS AND PREPARED TO SECTION 144 INCHES WIDE, 

No Rough Finished Tensile Elongation 
i width. width, strength. in 8 inches. 

1 134 inches | 1.522 inches 56,900 24 
2 2 * 1.522 = 56,400 26 
3 BAS 1,522. SS 56,300 29 
4 akg“ £2522. 56,100 26.5 

The heating and quenching test is introduced because 
many users of steel have no other available method of in- 
vestigating the quality of steel used, and it is to be noted 
that in nearly all marine boiler specifications, both in this 
country and abroad, this clause is embodied, but modified, 
by requiring that the sheet shall bend toa radius bearing a 
certain ratio to thickness of sheet, this ratio varying from 
1 to 13g inches, 
Limit of Thickness.—Under this head is a clause fixing a 

limit below which sheets thinner than those ordered must 
not go. There is provided also a limit of weight over that 
corresponding to the dimensions of sheet which is to be paid 
for. This allowance is made because in rolling sheets there 
is always a spring of the rolls, causing sheets to be thicker 
in the middle, and the larger the sheets the greater will this 
excess be. Whether this allowance will be sufficient with 
the still larger sheets of the future, time will show; but we 
suggest that if wider limits become needful they shall be 
made by allowing greater overweight, rather than by allow- 
ing greater thinning at the edges, where the seams, the 
weakest part of the structure, are located. 
With the subject of inspecting and sampling sheets, the 

committee consiaered that the specifications need not deal, 
as each road would have its own preferred methods. The 
question of establishing the identity of the test specimen 
with the sheet that it purports to represent, is a perplexing 
one. Various plans have been adopted, one requiring the 
sheet and test piece to be attached, and another having the 
test pieces sheared at the mill, usually in presence of in- 
spector, marked and numbered, so that it can be matched 
with plate and shipped apart from plate. 

Of these plans the first is, we think, to be preferred, while 
it has the disadvantage: lst. That there is some chance of 
the partly sheared test piece being damaged in handling. 
2d. That it requires the sheet when received to go to shears 
for final removal of test piece; and finally, because the test 
cannot be madein advance of arrival of sheets; it has the 
great advantage of assuring the positive identity of sheet 
and test and it Goes away with the necessity of having an 
inspector at the mill. The reason of course is that there is 
much less expense in both time and material where one 
coupon is allowed to represent more than one sheet, but 
even then we think that, with the exception of butt strips, 
this method is not to be recommended. 

It will at times happen that the test coupon is too much 
warped to be prepared without some straightening. In such 
cases it is necessary that the manipulation shall not cause 
hardening of the piece. In such case we recommend squeez- 
ing cold in a press or between the anvil and steam hammer; 
but it should never be done by hammering, nor should the 
coupon be subject to any heat treatment before testing. 

omogeneity.—No better method has been proposed of de- 
tecting lack of homogeneity in fire sheets, than that of nick- 
ing test piece on edges and bending. Laminations are thus 
beedat when careful examination of edges does not reveal 
them. 

SPECIFICATIONS. 

General Requirements.—Under head of ordering, inspect- 
ing at mill, marking and shipping, no recommendations are 
made, for reasons that no general rule suitable for all roads 
can be formulated, and it is not essential for uniformity that 
such rule be made. 

Test Pieces.—Test pieces, one from each plate, shall be in 
rough 2 inches and 36 inches long, and as nearly straight and 
free from twist as possible, and in no case must be annealed. 
Each plate shall bear maker’s name, either rolled or stamped. 
The heat number and in addition such identification marks 

’ as may be specified by the ordering road, shall be put on each 
plate and test piece. When inspectors are present at mills, 
butt strips may be cut from any plate, provided such sheets 
are respresented by test coupons. Where inspectors are not 
at mills they must as far as possible be cut from a single 
sheet as roJled, and each sheet cut into butt strips will be 
represented by a test strip. All butt strips as well as test 
strips shall bear the heat number. 
Shear Marks.—Each sheet shall be accompanied by test 

coupon, 2 inches by 36 inches long, attached at one end to 
sheet. To facilitate future matching, should it be necessary, 
both sheet and coupon shall be stamped twice across division 
line with a shear mark, either round, oval, or of other agreed 
form; which mark should be not less than three inches across, 
In cases where one large plate is cut into several smaller 
ones, all represented by one test piece, the same shear mark 
shall be stamped across each division line in two places 
before shearing, so that subsequent identification may be 
readily performed. 
Dimensions.—Plates must be of shape and dimensions or- 

dered. Any excess in weight over that corresponding to the 
dimensions in the order. greater than th -t specified in table 
below. will not be paid for. In computing weight of plate 
from dimensions, one cubic inch will be taken as weighing 
0.2836 of a pound. 

ALLOWANCE FOR OVERWEIGHT OVER THAT 
CORRESPONDING TO DIMENSIONS. 
For plates % inch thick, 10 per cen. 
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Plates measuring 1-100 of an inch less in thinnest part 
than that ordered, and all plates which show seams or cracks 
at the sheared edges, or which have cracks, slivers or de- 
pressions in the surface, or which develop defects in work- 
ing, will be rejected. Rejection on account of thinness is to 
be made only after measurement of the actual sheet. Test 
pieces being prepared from the edge of sheet are liable to be 
thinner than the main sheet. j 

Test pieces when finished will be 1!¢ inches wide in test 
section, and of full thickness ot plate, and may be either 
parallel sided or of reduced section, and prepared either by 
longitudinal planing or milling. Where a reduced section 
is adopted, the distance between bottom of fillets shall be 

not less than 9 inches, and radius of fillets shall be not less 
than 19 inch and preferably more. Elongation will be 
measured between tram punch marks originally 8 inches 
apart, and on reduced sections placed penroxhnatel? equidis- 
tant between fillets. In parallel sided sections, the tram 
ine may’ be applied at more than one point to insure 
reakage occurring between the marks. 
Special Requirements for Shell Steel.—Tensile strength, 

55,000 pounds to 65,000 pounds. Elongation not less than 20 per 
cent. in 8inches. Test piece having rough edges removed by 
filing, grinding or machining, shall without annealing, bend 
over on itself, both while cold and after being heated to a 
cherry red, and dipped in water at 80 degrees Fahrenheit, 
without showing cracks or flaws on outside edge. No chemi- 
cal requirements, 

Special Requirements BG Firebox Steel.—The majority 
of the committee favored specifications reading as follows : 

Metal is to have tensile strength of 55,000 pounds to 65,000 
pounds, with 60,000 pounds desired and 28 per cent. elonga- 
tion preferred. 

The chemistry desired is: Carbon, .18; phosphorus, not 
above .03; manganese, not above .40; sulphur, not above .02; 
silicon, not above .02. 

Plates will be rejected having: 1. Tensile strength less 
than 55,000 pounds. 2. Tensile strength over 65,000 pounds. 
3. Elongation less than 22 per cent. in 8 inches and in }4-inch 
plates not less than 20 per cent.in8 inches. 4. Failure to 
stand bending and quenching test, as for shell steel. 5. Any 
seam or cavity more than 1% inch long in any of the fractures 
of homogeneity test. 
Chemical.—Carbon, over 0.25; carbon, below 0.15; phos- 

phorus, over 0.035; manganese, over 0.45; silicon, over 0.03; 
sulphur, over 0.45. 
Homogeneity test is made in the following manner: A 

portion of the broken test piece is nicked with chisel on 
opposite sides alternately, nicks being about one inch apart 
Test piece is then firmly held in vise and broken by anumber 
of light blows, bending away from the nicks. 
Laminations more than 1 of an inch long will condemn. 
The object of this is to open and reveal seams, due to 

failure to weld up, or to foreign interposed matter, or cavi- 
ties due to bubbles in the ingots. 
The above specification is intended to be liberal in its 

pegyistons and does not differ greatly from others that have 
een used, and the committee believes that it will be satis- 

factory. 
A. W. Gress, WM. ForsytH, T. A. LAWEs, G. R. HEN- 

DERSON, E. M. RoBERTS, Committee. 

Minority Report on Boiler and Firebox Steel Specifica- 

tions. 

We agree to all theitems of this proposed specification, 
except the tensile limits of firebox steel. 
Believing that this material should be kept soft and that 

a hard steel is objectionable on account of its liability to 
crack in service, we recommend that the minimum ultimate 
strength be 50,000 pounds, and the maximum ultimate 
strength 58,000 pounds, per square inch. Some of the mem- 
bers of the committee urged the plea that, as the working 
pressure of boilers had been increased from 30 to 50 percent. 
over previous pressures, and as it was unwise to thicken 
the firebox sheets, a stronger material should be used. 
We, however, think that an increase of strength in the steel 
of 10 per cent. will go buta very short way toward making 
up the increase in pressure of 30 or 50 per cent., especially 
when the risk of cracked sheets and use of a harder steel are 
the penalties. 

_ We, therefore, propose to the association that the tensile 
limits of firebox steel in the new specification be altered to 
read from 50,000 to 58,000 pounds per square inch, respec- 
tively, and that the carbon be reduced to from 0.10 to 0.20 
per cent., the elongation being 20 per cent. for 14-inch plates 
ae ae per cent. for ;-inch thick and upward in 8 inches of 
ength, 
G. R. HENDERSON, E. M. RoBERTs. 

Mr. Henderson: I would like to say that the idea of the 

committee in introducing the minority report was that the 

association could come tosome decision. We did not expect 

that both reports would be accepted, and the idea was that, 

after the discussion had been completed, there might be a 

vote taken on the question: and one or the other of the speci- 

fications for firebox steel should be decided upon, so that 

one grade of steel only would appear for that purpose. 

Mr. Vauclain: This isa matter of great interest. I con- 

sider this report one of the best reports upon this subject 

that have ever been brought to our attention. The introduc- 

tory portion of the report I agree with entirely. The remarks 

of Dr. Dudley should receive careful consideration from the 

members of this association. The percentage of phosphorus 

in firebox steel has been kept down to a very low limit. The 

idea is to approach as nearly as possible .03 in the specifica- 

tion. It has been shown by the committee that fireboxes 

having as high as .07 of phosphorus have given excellent re- 

sults. Our specification for firebox steel is limited to .03, 

and .95 on boiler steel. After reading the report carefully it 

seems to me, if the specification was reversed, .05 for firebox 

and .03 for boiler metal, we might get as good results, and 

even a little better. The amount of sulphur in boiler steel 

is limited by Dr. Dudley to .05, which I think is all right, 

and it is a very difficult matter for manufacturers of steel to 

reduce the sulphur, on account of the amount of sulphur 

contained in the fuel. The report recommends a tensile 

strength ranging from 55,000 to 65,000 pounds of steel for 

boiler purposes. We have put firebox steel in locomotives 

down as low as 45,000. We had a specification from one 

railroad that called for firebox steel between 45 and 50, none 

over 50; and we had a time, I can assure you, to get material 

for that specification. Probably not more than one sheet 

out of ten that we would test would show a perfectly 

solid fracture, but there would be a fibrous condition 

in the test piece which suggested laminations, and, 

by examining the test piece and plate also, we found 

there were minute laminations all through the plate, 

that were due to the bubbles that were in the in- 

gots rolled out ina longitudinal direction, which produced 

what the steelmakers called fibrous steel. There is no such 

thing as fibrous steel, in my opinion, and these test pieces 

that showed a fibrous nature were simply test pieces cut 

from sheets very much laminated, although the laminations 

were small. On the other hand, when a firebox steel of 

65,000 pounds tensile strength is tested, there is an absence 

of that appearance of laminations, and you are more likely to 

get a thoroughly sound plate than with the 50,000 pounds. 

In regard to the thickness of sheets. The thin plates are 
always used in the firebox, and these plates as they come 

from the rolls would necessarily be harder than a thick 

plate. The thick plate would retain more heat to the 

amount of surface, and cool less quickly. We would neces- 

sarily look for a higher tensile strength in sheets made from 

the same material as the outside sheets, on account of the 

extra rolling to reduce it to the thinness desired. We do 

not care to havethe steelmakers anneal the plates. We 

prefer to take them as they come from the rol] and test them 
accordingly. I have thoroughly examined the specification 

in every way in regard to the chemical composition of the 

steel. The report says: Carbon, .18; phosphorus not above 
.03; manganese, not above .40; sulphur, not above .02 ; sili- 

con, not above .02. 
The chemical composition upon which steel would be re- 

jected is shown immediately below. The sulphur is placed 
as 0.045, which is pretty hard on the steelmakers. I see no 

reason why the phosphorus should not be put at 0.035, and 

even a little higher. I would say as this report evidently 

intends, that the outside boiler plate shall be of the same 
nature as the firebox. In-regard to manganese, it is desir-— 

able to keep the manganese down, I think 40 per cent. is a 
very fair figure for manganese, but it is best to do the hard- 

ening with carbon. I think we would get better service if 

the plates were hardened with carbon. Sheets as high as 

.065 in manganese and as low as .012 in carbondo not give 

as good results as the plates made from the chemical com- 

position here mentioned. 
The minority report perhaps contains the ideas of quite a 

number of people in the business, but I think personally it is 

a mistake. The report as submitted by the majority of the 

committee should be adopted unanimously. In case we 
adopt this, we have a valuable specification. I think the 

suggestion of the committee to have the test piece attached 

to the plate when it arrives at the works isa very proper 

one. We have considerable trouble to match pieces some- 

times. I find another thing in the receipt of boiler plate; 

that isin regard to the thickness. We specify a plate ¥¢ 

inch thick, and you are liable to get it 4g inch thick on the 

edge and ,°, in the center. This is due to the springing of 

the rolls, and in order to guard against that as much as pos; 
sible the proper thing to do is to buy your plate from manu- 

facturers who have rolls big enough and heavy enough to 

roll plates of the size you order without undue springing in 

the center. I hope this majority report will be adopted 

without any change whatever. 
Mr. Barnes: This report is a very good one; anda little hard 

work this morning will enable us to adopt a specification 

which will have for its purpose the assisting of the manu- 
facturers to make the steel and put it in stock. It will also 

help in regard to impurities and chemical composition. 1 

think that everything but carbon in the steel isan impurity; 

but we cannot make steel without these impurities. We 

ought to take action on this report so that the manu- 

facturers will make the steel and put it in stock. 

Mr. McConnell: We have used in the last year in the 

neighborhood of six hundred thousand pounds of boiler steel. 

We have arecord extending over some ten years, and the 

average life of the fireboxes does not exceed with us five 

years. In some cases the tireboxes have been worn out in 

two years. Our specification has been heretofore from sixty 

to sixty-five thousand pounds, but we believe that is too 

high. Ido not think the same specifications for steel will 

answer equally well in bad water and good water. We have 

reduced the tensile strength of steel down to from fifty 

to fifty-seven thousand, and the carbon down to not less 

than .13 nor above .18. We think we get better results 

there. The character of the water has a good deal todo 

with the hardness of the steel that you can use. Our water 

is largely an alkaline water. We have a chemist, and of 

every sheet of steel that comes to us we make a chemical 

analysis as well as a mechanical test. The largest sheets we 

use are 235 inches long, 109 inches wide and 9-16 inch thick. 

That is used with the side sheet and wagon top. The sheet 

on some of the boilers is 114 inches wide by 186 to 196 inches 

long. Ithink it would be a mistake to have any general 

recommendation for steel for fireboxes for the whole country. 

Mr. Dean: I would like to ask the members of the com- 

mittee why they have ignored the elastic limit in steel. I 

have labored under the impression that the elastic limit, 

coupled with elongation or reduction of area, was about the 

most important quality that steel has. If the elastic limit 

is exceeded the steel is useless. There is always the tensile 

strength. I have had some experience as an inspector, and 

{ find that steel varies very much in thickness in different 

places, and I think a good many of the steelmakers allow 

their rolls to run too long before turning. 

Mr. A. Gibbs: The reason we did not specify anything on 

the subject of elastic limit was, first, we use very little of 

it ; and, secondly, all the strain the boilers are designed for 

is somewhere near 14,000 pounds per square inch, and that 

strainis so much below the elastic limit of any steel we 

know of that we did not consider it necessary to touch upon 

it. The determination of the elastic limit is a much more 

troublesome matter than that of the other qualities ; it is 

necessary to put micrometers on the piece and measure each 

pull and the stretch, and zo on that way until the stretch 

begins to increase faster than the strain. There is a good 

deal more work in it than the ordinary test. As to making 

the test longitudinally and crosswise, we found only one 

specification where that was referred to. In that case there 

was no difference in the tensile strength of the sheet either 

way. They called for an elongation of 25 per cent. pulled 

lengthwise and 25 per cent. pulled crosswise. We madea 

little test, and got about the same result—two per cent. dif- 

ference. Onthe matter referred to by Mr. McConnell, the 

tensile strength, of course we haven’t got any water east of 

the Mississippi River that is as bad as the water he uses, 

We tabulated the results of 255 boxes, and got as many as 

possible of the fireboxes west of the mountains, where they 

run ina limestone cuuntry, and as far as we have gone there 

is nothing to show anything inconsistent with the highset 

return in sheets having the highest tensile strength. 

Mr. Lewis : It strikes me that in the chemical composition 

there is one inconsistency—in all the discussions we have 

had on the subject, it is claimed that steelmakers could not 

make a sufliciently good steel, sufficiently low in sulphur 

and phosphorus. Mr. Samson Fox, one of the oldest steel- 

makers in England, said that if proper rules were observed, 

(Continued on page 124.) 
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THE MASTER MECHANICS’ CONVENTION. 

We continue in this issue the report of the proceedings 

of the Master Mechanics’ Convention, begun in our last 

issue. The Committee on Oiling Devices for Long Runs had 

to draw most of its information from foreign, notably 

English practice, as it seemsthat on the roads in Great 

Britain more attention has been paid to such devices than 

on the roads here; and as showing the improved results 

following such attention cases are cited of the new Queen- 

Empress handling successfully a passenger train from Chi- 

cago to New York after having run a trial trip of but one 

mile before the start, and of the Haposition Flyer locomo- 

tives on the Lake Shore & Michigan Southern daily mak- 

ing continuous runs of 135 miles without having a single 

hot box during the season (summer) that this fast train 

wasrun. Asa contrast to these performances comes the 

report of a road in Manitoba where new engines are re- 

quired to run several months on slow trains before they are 

permitted on long fast runs. Thereason given for this is 

that in the cold climate there the oil freezes, but it would 

seem that if oil judiciously thinned with kerosene was used 

there would be no tronble from freezing. The report rec- 

ommends liberal bearing surfaces, and oil holes and grooves 

liberal in size and number ; and it indorses the growing 

practice of forging rod cups on rods, and expresses the 

opinion that rod cups are sufficient for continuous runs 
of 100 to 150 miles. 

The report of the Committee on Boiler Steel Specifica- 

tions excited unusual interest. There were two reports on 

this subject, one by the majority recommending firebox 

steel having a tensil strength of 60,000 pounds per sauare 

inch, with allowable variations of 5,000 pounds either way; 

and a report by the minority recommending softer metal 

witha minimum ultimate strength of 50,000 pounds and a 

maximum ultimate strength of 58,000 pounds per square 

inch. The recommendations of the majority report con- 

tained proposed standard specifications for shell and fire- 

box steel and were adopted for a period of two years. As 

a result of this, boiler plate manufacturers will be enabled 

to make and lay in stock plates of the standard specifica- 

tions. This should cheapen the price of plates while main- 

taining astandard excellence of quality. There is little 

doubt that this move will eventually give general satisfac- 

tion to the users and makers of locomotive boiler plates 
and that it will improve the quality and decrease the cost 

of the same. Two years of experience with the specifica- 

tions adopted will probably suggest some modifications, 

but we believe that the advantages of having standard 

boiler steel specifications will be made so evident that the 
association will nou be willing to abandon them. 

Locomotive fire kindlers furnished a subject for an 

interesting report by a committee headed by the president 

of the association. The advantages of oil (when properly 

controlled) over wood for kindling fires in locomotives are 

made so plain in the report that it is probable there will 
follow a rather extended movement toward the adoption of 

a safe oil fire-kindling device. The committee was con- 

tinued for another year, but it is probable that it will learn 
little to contradict the views expressed in the present 

report. 

The Committee on Exhaust Nozzles and Steam Passages 

proved itself equal to any emergency and rendered the most 
interesting report on the subject it had in hand that has 
been presented so far. The results of its experiments show 

that, with other conditions equal, the greatest smokebox 
vacuum is obtained when the exhaust nozzle is below the 

center line of the boiler. This was emphasized during the 
discussion of the report by the related experiences of differ- 
ent members, the opinion being expressed by some that 

the lower the nozzle could be got, the larger could be made 

the area of its opening. Referring to the partition in single 

exhaust pipes, it was found that with the top of the par- 

tition placed 20 inches below the nozzle, the back pressure 

was considerably increased at slow speeds and late cut- 

offs, due to interference of the exhaust jets with one 

another; but at high speeds it made no practical difference 

what relative distance the partition occupied to the nozzle. 

The report on Tire Treatment handles a matter of much 

permanent importance to the members in a concise and in- 

structive manner. It recommends that for shrinking tires 

on large wheel centers the Association’s standard of ,45 inch 

or ;j,5 inch per foot of diameter be used, and in addition 

that retaining rings be used on all wheel centers over 62 

inches in diameter, The proper minimum thickness that 

tires can be worn to for the last turning is named as 14 

inches for passenger service and 1} inches for freight and 

switching service. It suggests that, if the business of the 

road will permit, tires should be turned when worn } inch 

on road engines and % inch on yard engines ; and that 

flanges should not exceed 14 inches in depth on road en- 
gines and 18 inches on yard engines. In connection with 

this matter, the suggestion of the Committee on the Cost 

of Maintaining Locomotives to the effect that turned tires 

should be kept on hand is pertinent. By doing this, engines 

can be given new tires without removing the wheels from be- 

neath the engine, and the engine can be turned out in 

about 10 hours, A number of different gages designed by 

members of the association for measuring the wear of tire 

treads and depth of flanges accompanies the report, and a 

few of these are reproduced in our publication of it. 

Those useful money savers, special shop tools, received 

in the report of the committee on this subject the atten- 

tion that has long been duethem. The merits of portable 

drilling devices are properly set forth in the report, as are 

also those of small lathe tools and expanding lathe man- 

drels, and the advantages of having air hoists to handle the 
material at heavy machine tools, Theadvantages of elec- 
tricity asa motive power for cranes, turn and transfer tables, 

and for illuminating shops and yards, as well as for braz- 

ing, welding, etc., are commended to those contemplating 

new shopsor large extensions of old ones. Such members are 

also advised to make liberal inquiries respecting special 

shop tools, and not to try to procure from one or two manu- 

facturers all the tools required. The possibilities of heavy 

turret lathes, milling and punching machines are also 

commended to the consideration of master mechanics, as 

are also emery and tannite grinders to supplant the old 

style grindstone. It is insisted that any shop having over 

a dozen men sbould have a toolroom, with a careful man 

in charge to care for and sharpen all small tools. This 

very valuable report is concluded by giving a long list of 

special tools that are in use in some of the large railroad 

shops in America. 

The repcrt on the cost of maintaining locomotives ex- 

pressed the conclusion that locomotives built in contract 

shops cost more to maintain during the first few years of 

service than do engines built in railroad shops. The cause 
of this is attributed to difference in workmanship, it being 
suggested that workmen in contract shops are not as care- 

ful to do their work properly on engines which they probably 

will never see or hear tell of again, as are workmen in rai!- 

road shops who know that any careless work will be traced 

home. The report shows that the frequently noticed ap- 

parent difference in the cost of maintaining locomotives on 

different roads is frequently only an apparent difference due 

largely to different methods of accounting and charging 

expenses, and that where the difference is not due to such 
causes it is generally due to the difference in the physical 

characteristics of different railroads, or to differences in 

the speed or kinds of engines. The importance of centraliz— 

ing the work of doing heavy repairsin one or more large 
shops on any system is expatiated on in the report, and 

the growing practice of ‘‘ forestalling the day of heavy re- 

pairs by doing beforehand such work as can be performed 

with certainty and profit” is earnestly recemmended. 

The report on sanding devices furnishes considerable in- 
teresting information, and recommends the use of im- 

proved devices for supplying sand to the rails in an even 

and easily controlled amount. Several such devices are 

named, and it is recommended that the expenses attending 

the procuring and preparing of sand for locomotive use 

should be charged to the locomotive account, the same as 

fuel and other supplies. The opinion is expressed that if 

this is done it will result in economy. 

A POST-MORTEM EXAMINATION. 

The American Railway Union and its offspring, the Pull- 

man boycott, are as dead as the proverbial door nail, and 

about the only reminders left of them are injuries of a 
more or less serious character that have been sustained by 
nearly every person and interest in the United States. 

Thousands of railroad men who a month ago had good jobs 
are to-day out of work, but as thousands of other railroad 

men whoa month ago were out of work now have the 

good jobs, this in itself is no evil. Indeed it may accom- 

plish much good, for it will teach a needed lesson to those 
who have lost their employment and to those who have 

supplanted them. The lesson will be one on the Liberty of 

Labor, a subject that is destined to receive in the near 

future more consideration than the so-called Rights of 

Labor—that cloak under which countless assaults have 
been made on the best interests and real rights of labor, 

the first of which is liberty, liberty to work for satisfactory 

remuneration. The understanding and observance of this 

principle will eventually cause the end of strikes, because, 

with liberty to work and protection from insult and vio- 

lence guaranteed, a successful strike of workers in any 

occupation in any civilized country would be almost im- 

possible, so little is any particular man or set of men needed 

for the work of the world. 

The worst suffers in consequence of the ‘ late war” of 

this lawless labor organizatian against not only the rail- 

roads but the people and the government of the country, 

are those who have had to submit to an interruption of 
their business, their neans of travel and communication, 

and to the miscarriage of their matured plans of procedure. 

The loss, misery and disappointment caused these are 

widespread and will never be measured or known. Others 

who have dared to insist on their right to work are in new 

made graves, and others who were active in lawlessness 

are in prison cells. It is a great satisfaction to know that 

among the latter are counted the prime movers in the con- 

spiracy that for a while almost paralyzed railroad traffic 

and the business and industrial activities depending on it, 

and it is to be hoped that the terms of their incarceration 

will be sufficiently long and severe to impress upon them, 

and upon others by the example, the fact that the laws of 

this country, state and national, are made by all the people, 
for ali the people, and for the protection of the legitimate 

rights and interests of all against unjust, unreasonable or 

unlawful interference by selfishly disposed individuals or 
collections of individuals. 

Probably no labor union ever organized started out 
under as fair promises of reform as did the American Rail- 
way Union, or sooner met a miserable fiasco in conse- 
quence of contradicting by its actions the principles it pro- 

fessed. This organization has been a lie and a cheat from 

its inception. Under the false declaration that its objects 
were ‘‘the education of its members, the abolition of strikes 

and the maintenance of harmonious relations between 

employers and employees,” it gained toleration and indorse- 
ment. The education of its members has been in the direc- 

tion of anarchy and of open war on the law and the govern- 
ment. Instead of abolishing strikes, 1t hus caused a greater 
number of them in the brief year of its existence 

than all the other labor unions in the country have in the 

past five years. Instead of promoting harmonious relations 

between employers and employees, it has striven to engen- 

der enmity and animosity between them. The ambition of 

its leaders has plainly been toinaugurate a reign of terror in 

this country which in cruelty, vindictiveness and general 

destruction of life and property would have surpassed the 

French Revolution. That they did not succeed was simply 
due to the fact that the American people as a whole are 

prosperous, patriotic and contented. This is a nation of — 
working people, and there are fewer drones in proportion 
to the workers in it than in any other nation. Property is 

more widely distributed among individuals here than 
anywhere else on this round world, and so are the neces- 
sities of life and a larger proportion of luxuries. 

We have said before that six feet of earth should make 

train wreckers all of one size, whether their attempts were 
successful or not. The same applies with greater force to 

those leaders of the American Railway Union whose 

counsel and example have led to the many wrecks of 
trains and losses of life in consequence in numerous sec- 

tions, and who have tried to wreck the peace of our country. 

Some of their followers have met and others will prob- 
ably meet this specification, for there were some shot dead 
while attempting to destroy bridges, and others are in jail 

awaiting trial for murder in some States and for train 

wrecking in others, the hangman’s noose being a certainty 
for each upon conviction. 

The post-mortem examination of this dead labor union 
and its strikes reveals a shameful blot on the escutcheon 
of organized labor, the effect of which will be to alienate for 
a long time much sympathy with its cause. It also reveals 
the fact that in this country no labor union or federation of 

such unions can dictate unjust or unreasonable terms of em- 

ployment or remuneration, or for any considerable length 

of time embarrass the activities of industry and commerce. 

This is a great nation of intelligent workers, only asmall 

proportion of whom chose to join unions whose objects are 

antagonistic to the interests they serve and from which 
they receive fair remuneration. While the vast majority 
of our workers are contented and do not affiliate with 
labor unions, they are disposed to be liberally tolerant of 
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those who are discontented and seek to redress their real 

or imagined grievances through unions; but when such 

unions undertake to paralyze industry and abridge the 

liberty of the whole nation, they simply invite sure disaster, 

which will be swift in coming and overwhelming in its 
force, 

CHARITY. 

During the Master Car Builders’ and Master Mechanics 

conventions at Saratoga, in June, asacred concert was given 

for the benefit of the New York Tribune and Chicago Daily 

News fresh-air funds. An admission fee was charged those 

attending the concert, and $174.23 was realized. The sum 

was distributed equally between the two papers named. 

Mr. F. W. Coolbaugh was chairman of the committee hav- 

ing the matter in hand,and the letters of acknowledg- 

ment he has received from those in charge of the Tribune 

and Daily News funds, respectively, are touching in the 
extreme. The Rey. Willard Parsons, in charge of the Tri- 

bune fund, says: 

The Tribune Fresh Air Fund relies entirely upon volun- 
tary subscriptions with which to carry on its work of send- 
ing poor children from the overcrowded tenements to the 
country for two weeks. The average expense per child for 
that period is about $3, though last year it was much less. 
Tt will thus be seen that this handsome contribution will 
accomplish as great, if not greater results than the most 
exacting could expect. Surely the members of the two 
associations named will have cause for rejoicing with us 
ato they have aided so materially in making such possi- 
ble. 

Mr. Charles M. Faye, manager of the Daily News fund, 

says: 

In behalf of those who cannot speak for themselvse, 
permit me to thank you for the check for $87.11, being 
half of the proceeds of the sacred concert at the June 
conventions of the Master Car Builders’ and the Master 
Mechanics’ associations at Saratoga. It is more welcome 
than I can tell, because of the great need of help this 
season. The Sanitarium opened on Monday, June 11, and 
for the 29 days since the record is: Sick babies, 3,354; 
mothers, 4,730; children, 8,974. It must be understood 
that every organized charity in Chicago is shut down dur- 
ing the spring and summer months. and that the Daily 
News Fresh-Air Fund is the only living help to the poor 
and sick at this time. 

We are sure that those who attended the concert and 

contributed to its worthy object have just cause to be glad 

they did so. The summer is a trying season for the poor in 

large cities, and it is made more so by the closing of chari- 

ties that contribute to their comfort in winter. It is gener- 

ally supposed that in summer they have no need of assist- 
ance, but while they do not need fuel and food as in 
winter, they do need fresh air in sickness, and this can only 

be obtained by leaving their crowded quarters in the city. 

A most discouraging feature of the recent lawless inter- 

ference with railroad traffic was the encouragement given 

the lawbreakers by officers high in municipal and State 

authority. The mayors of Chicago and Springfield, UL., 
openly countenanced the lawless strikers, as did also the 

governors of Colorado, North Dakota and Illinois. The 

Attorney-General of North Dakota acted most disgrace- 

fully. The Mayor of Chicago disgraced himself and _ his 

city. Respecting the latter, the Railway Review, of 
Chicago, says : 

It is undeniable that the personal attitude of Mayor Hop- 
kins in the early days of the strike was the greatest ob- 
stacle to the maintenance of law and order. His office 
was the headquarters of the various movements against the 
Pullman company; it was the gathering place of the agita- 
tors, and it is positively asserted on both sides that the 
mayor advised the boycott of Pullman cars. In the midst 
of the worst rioting and disorder the mayor for some time 
wore the white ribbon of the strike sympathizers. And not 
until the combined influence of prominent citizens of 
Chicago and the administration at Washington thoroughly 
alarmed him, did he take any active measures to restore 
order. 

Of course these demagogues were bidding for future 

votes, and it is to be hoped that voters, the vast majority 

of whom are law-abiding men, will remember them and 

their conduct on election day. 

Those who attended the Saratoga Convention in June 

and met the familiar and kindly face of William T. Small, 

will learn with a shock of surpriseand regret of his sudden 

death at Rochester, N. Y., on July 6. Mr. Small was one 

of the best known and most highly respected American 

railway master mechanics, and since February, 1893, was 

Superintendent of Motive Power of the Buffalo, Rochester & 
Pittsburgh Railroad. Mr. Small commenced his railroad 

career in Chicago in 1864, on the Chicago & Northwestern, 

From there he went to Parsons, Kan., on the M., K. & T, 

R. R. as general foreman of the locomotive shops, and was 
afterward promoted to be Master Mechanic of the entire 
line. From there he went to the Northern Pacific as 
Assistant Superintendent of Motive Power of the western 

divisions, and was promoted to be Superintendent of Motive 
Power of the entire line in 1889. He resigned that position 

in 1892, He leaves a widow and four children, He was 

a brother of Mr. Henry J. Small, who has for a number of 

years been Superintendent of Motive Power and Machinery 

of the Southern Pacific Railroad. 

_ The efforts of several candidates to secure the secretary- 

. of the Master Mechanics’ Association at the June con- 

_, 

vention has been characterized by one of the railroad 

papers as ‘tan unseemly scramble,” and the methods 

adopted as ‘‘those of the ward politician.” The criticism is 
just. The peace and dignity of the Association are of too 
much value to be jeopardized in this way. Probably none 

of the members realize this more than those to whom the 

above criticism applies. 

Literature, 

Monthly, in English. One dollar 
Calle 

The Mexican Investor. 
per year. A. P, Crowe, Editor and Manager. 
Santa Isabel, No. 10, City of Mexico. 

The first number of this new publication has been re- 

ceived. It will treat of the resources of Mexico, and of the 

possibilities of safe investment in the country. The first 

issue contains articles on mining stocks, coffee culture and 

an article on the State of Colima, written by Mr. Francisco 

Palencia, the member of the Mexican Congress from that 

State. It is expected that other members of Congress will 

contribute articles on their respective States. General Por- 
firio Diaz, President of Mexico, warmly indorses the 

publication. 

American Street Railway Investments, a supplement 
to the Street Railway Journal, Havemeyer Building, 
Cortlandt street, New York. 

The first number of this publication has appeared. It is 

to be an annual publication, and the future numbers will, 

as the present number does, give all desirable information 

respecting street railways in the different cities of the 

United States. Those interested in street railways will 

find this book full of interesting information. 

The Official Railway List, 1894. The Railway Purchasing 
Agent Company, Rookery Building, Chicago. Price, 
cloth, $2.00; flexible leather, $3.00. 

This is the 13th edition of this very useful list of Amer- 

ican railway officers. It has been carefully corrected up 

to the date of issue. The book contains, as usual, much 

matter aside from the list of officers that is useful for rail- 

road men, and the list embraces officers of every degree 

from presidents to foremen of repairs. 

Communications. 

Main Rods on West Shore Locomotives. 

[Referring to the design of main rod described in Mr. 
Heffernan’s article on Repairing Locomotives in this issue 
(see page 117), and said to have given excellent satisfaction 
on the West Shore Railroad, we requested of Mr. Boon, 
the Assistant Superintendent of M. P. and R. S., some 
further information respecting it. His letter follows :] 

Editor National Car and Locomotive Builder : 

Referring to main rods on West Shore engines, would 

advise that we have about 200 locomotives with the main 
rod such as you describe. I herewith send a drawing of 

the rod on our passenger engines. It is possible the rod 

would change adjustment asthe key is driven, but as all 

our brasses are fitted to the pin with a key solid and bear- 

ing tight, when 1t is necessary to ease the brasses, in order 

to take up the lost motion, liners are put in and the rod is 

adjusted to the proper length. After 10 years’ experience 

we have found no objections to this rod. 

7: 2~ Centres 
8-0 % 

The recesses referred to in the back end of main rod, orig- 

inally were made to hold a sponge. This did not work well 

and was replaced with pine blocks wrapped with cotton 

wicking. These also failed to give satisfaction and were 

replaced with babbitt; all these brasses are now running 
with babbitt. 
The front end, or crosshead end of main rod, has no keys 

or means of adjustment of any kind; being an eye with a 

solid brass bushing. This arrangement has also given ex- 

cellent results. JAMES M. Boon. 

In repainting heavy coach work in which window 

frames have to be painted, it is an economical plan to thor- 

oughly smear the glass over with whiting mixed to a 

spreading consistency in turpentine. This method is a 

straight shoulder hit at the wasteful expenditure of time 

spent in cleaning the glass in car windows also. In run- 
ning the sash of windows it takes an amazingly skillful 

brush hand to avoid daubing the glass more or less with 
color, with varnish, and the various other substances which 

enter into the process of painting and finishing. The use 

of whiting enables the painter, when the job is finished, to 
wipe off any of the accumulated material in a quarter of 

the time required to scrape and wash with wood-alcohol. 

The whiting washes off readily, and carries with it all the 
liquid and solid matter lodged thereon. It is such little 
floating atoms of economy as the above which comprise 

the sum total of an amount which the painter should keep 

a keen and penetrating eye upon.—Painting and Decorat- 

ing. 

Pervsoual. 

Mr. Winfield J. Taylor, of Baltimore, Md., has been ap- 

pointed Receiver of the Washington & Chesapeake Beach 
road. 

General Manager W. H. Baldwin, of the Flint & Pere 

Marquette has resigned, to take the vice presidency of the 

Southern Railway Company. 

Mr. W. W. Mayberry has resigned as General Superin- 

tendent of the Mexico, Cuernavaca & Pacific, and is suc- 

ceeded by Mr. W. T. Sprague. 

Mr. R. Finney, Jr., has been appointed PurchasIng Agent 

of the Pittsburgh & Western, in place of Mr. J. J. Saint. 
Headquarters, Allegheny, Pa, 

Mr. C. M, Ward, General Manager of the South Carolina 

& Georgia Railroad, has resigned, and is succeeded by Mr. 

L, A. Emerson, with office at Charleston, S. C. 

Mr. Homer T. Dick, formerly Assistant to the General 

Manager, has been appointed Superintendent of the Ohio 

Southern, with headquarters at Springfield, O. 

Mr. KE. M. Herr, formerly Superintendent of the Grant 

Locomotive Works, has, it is reported, become Manager of 

the Gibbs Electric Company, of Milwaukee, Wis. 

Mr. Samuel Griffith, Division Master Mechanic of the 

Cleveland, Cincinnati, Chicago & St. Louis, at Kankakee, 

Il]., died at North Bend, O., June 25, at the age of 72 years. 

Mr. George Preston, Master Mechanic of the Canadian 

Pacific at Toronto Junction, has been transferred to the 

Eastern division, and is succeeded by Mr. George MacKin-— 

non. 

Mr. C. W. Bogart has been appointed General Foreman 

of the Erie & Wyoming Valley shops at Dunmore Pa. He 

was formerly Assistant General Foreman of the Erie shops 
at Port Jervis. 

Mr, A. L. Mohler has been appointed General Manager 

of the Minneapolis & St, Louis. Mr. Mohler was formerly 
General Manager of the Great Northern and resigned that 

position several months ago. 

Mr. L. M. Martin, late General Manager of the Des 

Moines, Northern & Western, has been appointed General 

Manager of the Iowa Central, with headquarters at Mar- 
shalltown, Ia., to succeed Mr. E. McNeil. 

Mr.N. Monsarrat, late Vice-President and General Mana- 

ger of the Cleveland, Akron & Columbus, has been ap- 
pointed Receiver of the Valley Railway, with office at 
Cleveland, O., to succeed Mr. J. K. Bole. deceased. 

Mr. Samuel Spencer, ex-President of the Baltimore & 

Ohio, and one of the Receivers of the Richmond & Dan- 

ville, has been chosen President of the Southern Railway 

Company, under which name the Richmond & Danville 
has been recently reorganized. 

Mr. W.S Jones, formerly Superintendent of the Rome, 

Watertown & Ogdensburg, and afterward Superintendent 

of the Central Division of the New York & New England, 

has been appointed General Superintendent of the South 

Carolina & Georgia, with headquarters at Charleston, S. C. 

The foliowing appointments took effect July 15 on the 

Seaboard Air Line: Mr. James Maglenn, Superintendent 

Motive Power, with office at Raleigh, N.C.; Mr. S. B. 

Shaw, Master Mechanic, with office at Raleigh, N. C., Mr. 

D. W. Ballentine, Master Car Builder, with office at Ports- 

mouth, Va. 

Mr. P. E. Burwell has resigned as General Superinten- 

dent of the Cumberland & Pennsylvania, the resignation 

took effect July 30. He will be succeeded by Mr. Lewis 

M. Hamilton, who has been Assistant Superintendent for a 

number of years. Mr. Burwell will remain in the employ 
of the company as Consulting Engineer. 

Mr. W. H. Trainham, Master Car Builder of the Rich- 

mond, Fredericksburgh & Potomac Railroad, died re- 

cently, and his death was announced as follows by General 

Superintendent E. T. D. Myers: ‘‘It is with great distress 
that the death of W. H. Trainham, for many years the 

Master Car Builder of this company, is announced. He was 

athorough workman and an exemplary man, whose record 

is untarnished., His death is a great loss to us.” 

The Maine Central, a paper published by the Maine Cen- 

tral Railroad, gives in its latest issue a portrait of Mr, 

Charles H. Kenison, the Master Car Builder of that road, 

together with the following biographical sketch of his 

career: Mr. Kenison was born in Concerd, N. H., April 
15, 1880. He learned the millwright’s trade and continued 

in that business until May, 1858. He was on locomotive 

and passenger car work from May, 1858, to May, 1864, for 

the Old Colony Railroad. His connection with the Port- 

land & Kennebec and Maine Central railroads dates from 

May 12, 1864. He was appointed Master Car Builder of 
the Maine Central Railroad in October, 1881. 
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The Master Mechanics’ Convention. 

(Continued from page 121.) 

there was no trouble in getting phosphorus and sulphur as 

low as .04 and .05. The claim has been made that we cannot 

get sulphur and phosphorus so low on account of our fuel, 

except inthe natural gas regions. They do not havenatural 

gas in England, where Mr. Fox produced these effects. It 

would seem to me, in this respect, the action of the com- 

mittee would seek to undo what we have heretofore done in 

establishing a proper limit for sulphur and phosphorus. 

Mr. Barnes: I have examined acase of an exploded loco- 

motive boiler this year. The shell sbeet was so brittle 

crosswise of the grain that it would not bend as much as 

five degrees. Lengthwise of the sheet, or rolling, it would 

bend nearly double. The tensile strength of the steel was 

65,000 pounds per square inch, from actual test. The elon- 

gation lengthwise would fill this requirement, in some 

cases. The boiler exploded because the steel was so hard 

and so brittle that when the sheet was rolled to make the 

double riveted lap, it was hammered in the rolls with an 

iron hammer and cracked. 

Mr. Forsyth: Iam in favor of the 65,000-pound limit for 

fireboxes, and after listening to the discussion I do not 

think there have been any sound objections put forward to 

it. I think the tendency is to think if a firebox sheet cracks 

that the steel is high strength and high carboned. But I 

think the results of a great many tests have shown that soft 

metal, low strength metal, is about as liable to crack as high 

strength steel. Mr. Pitkin brought up animportant point 

yesterday in considering firebox steel, and that is the over- 

heating of the sheets. These sheets sometimes get nearly 

red hot, and then they begin to pocket, and after 4 sheet has 

pocketed the strains in it are such that almost any steel will 

eventually crack. 

Mr. Gentry: | feel satisfied that the report will suit the 

majority. It establistes a safe limit for those who have not 

bad an opportunity of making laboratory tests. To such 

members as have laborotories, and can make tests, they are 

not going to be governed entirely by the report, but will be 

governed by their particular circumstances. 

Mr. Barnes: Does the committee think that a stee] is good 

to use that contains the outside limit of all these chemical 

ingredients ? 

Mr. Gibbs: I do not know enough about it personally ; we 

endeavored to provide asliding scale for the different ele- 
ments. 

Mr. McConnell: As there appears to be such a wide differ- 

ence of opinion on this subject, I move that the committee 

be continued for another year, to make a report at the next 

meeting. 

Mr. Gibbs: The committee has done a good deal of work 

on this subject. We could not get much additional data to 

enable us to report much progress next year. I think it 

would be betier to let the subject go over for a year or two, 

and let the members make trials, and see if there are such 

obstacles as are supposed, 

On motion of Mr. Gentry, amended by Mr. Mitchell, it was 

decided that the majority report should be adopted, that the 

condemning point of sulphur should be changed from .045 to 

.035, and that with this exception the recommendations of 

the committee should be adopted as the practice of the asso- 

ciation for two years. 

The report of the Committee on Locomotive Fire Kindlers 

was next read by Mr. John A. Hill, one of the committee. 

Locomotive Fire Kindlers, 

In considering the subject of kindling locomotive fires 
with any other material than wood, the first consideration 
must be cost, and the second fire risks. It is now thecustom 
in this country to use from about one-eighth to three-fourths 
of a cord of wood to kindle a fire, the latter amount being 
required to kindle hard coal; this calls for the purchase, 
hauling, handling, storage and cutting of many thousands 
of cords of wood on every large railroad. In Europe, where 
wood is scarce and expensive, banked fires of coal are kept 
in large furnaces and a gang of men employed to carry live 
fire to engines. Oil as a kindler has often been tried and as 
often abandoned. Insurance companies absolutely refuse to 
risk any house where oil is stored, or where it can flow by 
gravity into a building, or be kept under continuous press- 
ure. Devices for burning it have been crude and too clumsy 
to handle in every-day service. Oil has always been cheaper 
than wood for fire kindling, but it has always been more 
dangerous. The conditions under which it could be success- 
fully used seem to have been simmered down to the follow- 
ing: 

1, There must be no oil stored in the building, 
2. There must beno gravity flow toward a building, under 

any circumstances. 
3. Only so much oil must be brought into a building as will 

kindle the fire or fires needed, the surplus, if any, immedi- 
ately removed. 

4, A burner easy to handle. 
5. No possibility of leaving the supply of oil on by accident 

or carelessness. 
_ 6. A system of fire kindling cheaper and better than that 
in use. 

Several of our members have been working on this prob- 
lem for some years with more or less success, and all the con- 
ditions seem to have been met in the device now in use at 
the Chicago roundhouse of the Chicago, Rock Island & Pa- 
c fic, the Cedar Rapids shops of the Burlington, Cedar Rapids 
& Northern, and other citiesin the Middle States, and known 
as the Leslie fire kindler. 

The report here described the Leslie locomotive fire kin- 

ing plant at the Chicago rouudhouse of theC.,, R. I. P.& 
R. R. As the plant was very fully described on page 112 of 

the NATIONAL CAR AND LOCOMOTIVE BUILDER for July, we 

omit this portion of the report. Con‘inuing, it says : 

A number of tests have been made to determine the differ- 
ence in time required to get up a given pressure of steam 
with wood and oil kindled fires. The oil-kindled fire always 
got up steam first, but the difference in time was inconsid- 
erable in a few instances, but 20 to 30 per cent. in favor of 
oil when steam was raised to a working pressure. 

The saving of oil over wood does not end with the differ- 
ence in cost of fuel per fire. A 6,000 gallon tank of oil is one 
carload for the company to haul, insure and run risks on. 
The equivalent in wood would be 500 cords, or 71 carloads; 
71 cars to load, transport and unload, and the lading to store 
and cut up, to say nothing of the risk of fires, cost of han- 
dling, ete. When wood is green or wet more is used; expen- 
sive et eee or illuminating oils are wasted to help it, 
and some wood is always stolen. Weather has no influence 
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on the quality or the quantity of oil fuel for a fire; it requires 
no storage room, no handling, no push cars, no opening of 
doors, no smoking of cabs and no danger from fire. 

If a railroad now keeping in repair and running 71 cars to 
transport 500 cords of wood in a given time, would haul 71 
cars of oil, for fire kindling, it would equal 5,041 carloads of 
wood. Besides its usefulness as a fire kindler, this system 
of handling liquid fuel may be employed in taking off and 
putting on tires, welding or straightening bent or broken 
frames or front braces, heating up sagged crown sheets and 
for similar purposes. The advantages of the oil systein of 
fire kindling seem to be many. It has proved itself cheaper, 
easier and better than wood, decreasing the fire risk, storage 
room and labor in handling. 

JouHN Hickey, J. O. PATTEE, GEO. B. Brook, W. T. REED, 
JOHN A. HILL, Committee, 

Mr. Hill: Since this report was written the committee has 

received several communications on the subject, each 

bringing up a point not touched on in the paper. One point 

raised is as follows: 

“In most of the statements there seems to be no mention. 
made of the expense of pumping air for the purpose of forcing 
the oil through pipes. As you are probably aware, at most 
points where engines are housed, there are no air plants at 
present provided, as there is little or no use for compressed 
air. In such cases the entire expense of compressing the 
air will be chargeable to the kindling of fires, and it will be 
found that the compressing of this air costs something 
which cannot be ignored in making a true statement.” 

Certainly the air compressed for fire kindling costs money, 

and the inference is that at a point where there is no air 

used for other purposes this would be quite an expense. Mr. 

Leslie bas informed your committee that they have kad per- 

fect success witb plants at isolated places where the entire 

equipment, aside from the regular piping, consisted of a large 

air drum and a hose connection. When an engine comes into 

the house her train line hose is coupled into the storage tank 

hose and the pressure pumped up; this has been found suf- 

ficient to kindle a number of fires and at practically no ex- 

pense, as the steam in the boiler is wasted any way. 

Another point brought out is stated as follows: 

‘* Where air is compressed for other purposes, such as 
testing brakes, or operating pneumatic achinery in round- 
houses, the proportion of the cost chargeable to kindling 
fires would be small. Another point in regard to state- 
ments: I have seen wherein it is assumed that 11¢ gallons of 
oil have practically the same amount of heating power as 4 
of acord of good hard wood. In our experience we have 
demonstrated that it takes practically twice as much coal 
considered with oil to produce tne same results as are pro- 
duced with the 4 cord of wood. In general the proportions 
of each would be for each kindling 400 pounds of coal and 
114g gallons of oil; two hundred pounds of coal and ofa 
cord of wood.” 

Personally I cannot understand how this is possible, as 

after the fire is kindled the wood is gone and there is but 

200 pounds of coal burning in the box, while with the oil 

kindled fire there is 400 pounds of burning fuel. It may be 

possible that the heat units given off by the two fires are 

not far different, but it seems to me that the oil kindled fire 

is in the best condition. 

Mr. Bushnell: 

time. The length of time required to start the fire depends 

somewhat upon the condition of the coal, as to whether it is 

dry or moist. 

Mr. Gentry moved that, as the subject was somewhat new, 

the committee should be continued for one year. Carried. 

The report of the committee on exhaust nozzles and steam 

passages was read by the Chairman, Mr. Quayle. 

Exhaust Nozzles and Steam Passages. 

In contemplating the necessities of the work of investigat- 

ing this subject the commitee decided that shop tests were 

necessary to secure uniform conditions, and arrangements 

were made to conduct such tests at Purdue University, but 

the destruction by fire of the engineering laboratory at 

Purdue necessitated different arrangements. 

The committee forthwith designed a truck for the purpose 
of carrying a locomotive—the power being absorbed by 
brake -shoes, and the pressure on the brake-shoes being con- 
trolled by water instead of air. It was agreed to fitupa 
special exhaust pipe havinga partition plate that would 
havea vertical lift of five inches. The object of this was to in- 
crease or decrease the area of the exhaust pipe at the com- 
bining point, where the steam is exhausted from the double 
nozzle into the single pipe, to learn if by raising or lowering 
this it would have an effect upon the back pressure. It was 
also arrauged with a telescope pipe that had a vertical 
movement of 5% inches. This was to obtain, if possible, a 
fixed relative position between the top of the exhaust tip 
and the stack. The plan of work agreed upon in addition to 
that was to apply a vacuum indicator for showing the 
vacuum in the smoke-box. We found that this indicator 
worked very successfully at the slower speeds, but when the 
higher speeds were attained the spring was not sufficiently 
active, and would not respond to the faster pulsations in the 
smoke—box due to the exhausé. The use of the vacuum indi- 
cator was therefore abandoned, and the water column alone 
was used, An air-chamber was used to give a steady move- 
ment to the water in the glass, A Boyer speed recorder was 
placed immediately to the front of the forward driving- 
wheel under the running board, so that accurate readings 
of the speed could be taken during the test. An indicator 
was used on the cylinder to obtain the amount of back 
pressure and exhaust pressure in the cylinder. 
The following series of tests were made: 
First Series.—To ascertain the position of the exhaust 

nozzle, the position of the partition in the exhaust pipe 
and the diameter and shape of the stack that 
would give the best draft with the least back pressure in 
the eylinder. The speeds were varied from 20 to 40 miles an 
hour and the cut-off from 5% to 14,3, inches. The length of 
the stroke was 24 inches. ‘The results of this series of tests 
are given in Tables I. to V., inclusive, showing the effect of 
changing the position of the exhaust nozzle and the position 
of the partition in the exhaust pipe. 

TABLE I. (AVERAGE RESULTS.) 

Type of smokestack, 13 inches straight. Exhaust nozzle, 4% 
inches. Length of smokebow, 59 inches. 

Position of 
Position of| the parti- Vacuum in inches Of water. 
exhaust | tion in the 

» nozzle, exhaust 
9 Bd ipe. 

ORD 14y5, 9{ 1144; 9, 55¢/Cut-off. 
—-——|——_-- ——_|10 158 |158 | 211 |211 |Revs. per min. 

20 30 | 30 40 | 40 |Miles per hour. 

2456 5-0 6.6 | 5.7 | 8.0 | 8.1 | 4.3 
204 5-0 6.0 | 5.6 | 7.3 | 8.1 | 4.3 
16 5-0 6.6 | 5.2 | 7.6 | 7.8} 4.4 

We have had the device in use only ashort - 

A 
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TABLE II. (AVERAGE RESULTS.) 

Type of smokestack, 14 inches straight. Exhaust nozzle, 
inches, Length of smokebox, 59 inches. 

1% 

Position of ae 
Position of| the parti- Vacuum in inches of water. 
exhaust | tion in the 
nozzle, exhaust 
Mas el ipe, 

ES Ony 145) 9 , 1134) 9) 55¢;Cut-off. 
—-- ——_ | ——-_——|105 _| 158 /158 | 211 |211 | Revs. per min. 

20 30 | 30 40 40 |Miles per hour. 

2454 5-0 8.3 | 6.9 | 9.8) 8.3)49 
2044 5-0 8.7 | 6.8 | 97] 8.8 | 4.9 
6 5-0 8.4 | 6.9 9.5 | 8.6 | 4.3 

TABLE III. (AVERAGK RESULTS.) 

Type of smokestack, 16 inches straight. Exhaust nozzle, 44% 
inches. Length of smokebox, 59 inches. 

Position of| 
Position of} the parti- Vacuum in inches of water. 
exhaust | tion in the 
nozzle, exhaust 
“Bie pipe, —_ 

nee 14%;) 9) 1144) 9 58¢;Cut-off. 
—_—-——| ——-—— 105 _| 158 {168 | 211 211 | Revs. per min. 

20 30 | 30 40 | 40 |Miles per hour. 

2154 5-0 7.9 |°7.0 |) 8.3°| 820.) 4a 
20% 5-0 6.9 | 7.0 | 9.6 | 7.6 | 4.7 
16 5-0 7.9] 6.8 | 8.1 |.7.7.1,4.9 

TABLE IV. (AVERAGE RESULTS.) 

Type of smokestack, taper. Exhaust Nozzle, 4% inches. Length of 
smokebox, 59 inches. 

Position of Mee: 
Position of| the par- Vacuum in inches of water. 
exhaust |tition in the 
nozzle, exhaust _ 
ye ” pipe, 

SOun 1455; 9] 1133) 9] 556) Cut-off. 
Lie. al -———|105 | 158 |158 | 211 |211 | Revs. per min. 

20 30 | 30 40 | 40 | Miles per hour. 

2454 5 to 0 9.2 | 7.9 19.57 | 8.8 | dL 
2014 5 to 0 8.45 | 7.4 19.7. | 8.07] 5.2 
16 5 to 0 8.05 | 7.1 |7.57 | 7.0 | 5.33 

TABLE V. 

Ty ve of smokestack, taper. Exhaust nozzle, 44% inches. Length of 
smokebox, 59 inches, 

Position of : 
Position of| the par- Vacuum in inches of water. 
exhaust |tition in the 
nozzle, exhaust 
SBS pipe, { 

SU 5 145,| 9] 1113] 9 | 556] Cut-off. 
— _ 105 | 158 |158 | 211 |211 Revs, per min. 

20 30 | 3) 40 | 40 | Miles per hour. 
ee 

2454 0 87 | 9.5 4975 /79.8 
2854 0 10.0 | 9.2 | 8.8 10.4 | 5.4 

Second Series. —To ascertain the effect on the vacuum of 
of changing the position of the stroke in the smokestack, 
The position of the choke was varied from 6 inches to 20 

inches above the base of the smokestack at the top of the 
smokebox, 
The results are given in Table VI, 

TABLE VI. 

Type of smokeboa, straight with choke. Exhaust nozzle, 44% inches. 
Length of smokebox, 59 inches. 

Position ot 
Position of| the parti- Vacuu 0 in inches of water. 
exhaust | tion in the 
nozzle, exhaust eg? pipe, ry ph ey 4 ad 

Oe 145%; 9) 1134, 9, 556 Cut-off. 
os 105 | 158 |158 | 211 |211 |Revs. per min. 

20 30 | 30 40 | 40 |Miles per hour. 

aes Nate of choke 

2854 0 al lBEAga 858.9534 so. 20 inches. 
2854 0 :-.| 7.3 |10.3 | 9.6 | 5.9 1 5S 
2854 0 8.6.) °7.11 9.85) OB: 2leee 14 s 
2854 0 .| 8.1 |10 6 |10.0 | 5.8 ll = 
295g 0 8.7 | 7.2 |10.0 | 9.8 | 5.9 SY 
2458 0 *9.3.| 7.6 110.7 | 9.0 | 5.2 (ebm dg? 
16 (M) 0 t+ | 6.11] 9.79] 6.8 4.5 | Gies*s 

* Telescope raised four inches for this readiug .1t inch. 
+ Steam jet struck above choke in stuck. 

Third Series.—To ascertain the effect on the vacuum of 
changing the length of the smokebox. 
Two lengths of the smokebox were used, viz: 59 inches 

and 38 inches from the tube sheet. 
The results are given in Table VII. 

TABLE VII. 

Type of smokestack, taper. Exhaust nozzle, 44% inches. Length 
of smokebox, 59 and 38 inches 

Position of 4 
Position of| the parti- Vacuum in inches of water. 
exhaust | tion in the 
nozzle. exhaust 

OF ey pipe, 5 
Oe 14,5) 9 {| 1144) 91 55¢/Cut-off. 

—_——__——_ | —_-——-—|105_| 158 |158 | 211/211 |Revs. per min. 
20 30 | 30 40 | 40 |Miles per hour. 

2854 0 — 

Length of S59 inches. | 10 | 9.9 |11.7 |11.8 | 6.4 
smokebox 38 = 13 {10.1 /13.0 /13.5 | 8.5 

Norge —The above tests are comparable with each other, but not 
with other tables, owing to the difference in location of vacuum 
pipe. 

CONCLUSIONS FROM THE TESTS, 

First. The results show that within the limits of these ex- 
periments the vacuum is greater when the nozzle is below 
the center of the boiler than when above it. The extreme 
limits of variation of the beight of the nozzle in these tests 
was from 1% below the center of the boiler to 11 inches above, 
which corresponds to a variation from 28% inches. from the 
base of the stack, at the top of the smoke arch, to 16 inches 
from the same point. The results are given in Tables I. to 
V., inclusive. 
Second. It was found that the back pressure line on 

the indicator cards was raised considerably when the parti- 
tion in the exhaust pipe was at the lowest position, and 
when the speed was low, especially for long cut-ofts. This is 
due to the interference of one exhaust jet with the other. It 
is evident that for passenger engines the position of the 
partition is immaterial, as there was no rise of the back 
pressure line on the indicator cards at high speed for any 
position of the partition. The variation of the position of 
the partition from the top of the exhaust nozzle was from 20 
inches to 153¢ inches, and the variation of one opening of the 
exhaust pipe at the partition was 65 to 123 per cent. of the 

a 
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area of the exhaust nozzle, 
I. to V., inclusive. 

Third. After experimenting with 13, 14 and 16-inch straight 
stacks and a 13-inch tapered stack, it would appear that the 
maximum draft can be obtained under all conditions by 
using a tapered stack having easy approach at the bottom 
and a tapered part at the top, having a total angle of about 
10 degrees. Fig. 14 shows the general shape of such a stack. 
It is important that the contracted portion of the stack and 
the exhaust nozzle be so located that the steam will strike 
the stack at or below the contracted portion. The results 
are given in Tables I. to VI., inclusive. 
Fourth. With this engine a 14-inch straight stack gave a 

greater vacuum than a 13-inch and a 16-inch, ‘The results 
are given in Tables I. to IV., inclusive. 

Fifth. It was found that a variation in the position of the 
choke in a straight stack did not materially alter the vacuum 
when the steam jet struck the stack below the choke. See 
Table VI. But when the exhaust nozzle was raised and 
the choke lowered so that the steam jet struck the stack 
above the choke, the vacuum was materially reduced. 

Sixth. This test shows that an increase of the length of 
the smokebox over and above that necessary to get in a cin- 
der pocket in front of the cylinder saddle is unnecessary 
and undesirable, as the long smokebox greatly decreases the 
vacuum. Suflicient area of netting can be put into a smoke- 
box which is long enough to give room for a cinder pocket 
in front of the cylinder saddle. 
RoBert QUAYLE, WM. ForsytH. JAMES MCNAUGHTON, 

Jas. W. Hitt, W.S. Morris D. L. BARNES, Committee. 

The results are given in Tables 

_ Mr. Forsyth: The question of what the real angle of ex- 

east steam from a locomotive is has not been determined 

carefully by any experiment, and in trying to get what the 

angle was we found a great difference of opinion. It would 

be a creditable thing fora committee to make careful ex- 

periments and determine what this is, because it is of great 

assistance in designing locomotive stacks. If you have the 

angle it is an easy thing to get the stack pretty nearly right. 
Mr. Barnes: Regarding the conclusions, it is noticeable, 

more than anything else, that this report is quite against 

the long smokeboxes and decidedly in favor of the short 

smokeboxes. Zerah Colburn many years ago found a short 

smokebox gave more vacuum than a long one. This test 

corroborates it. In the first conclusion we were not able to 

lower the exhaust nozzle enough past the lower limit, while 

we were able to raise it so high that the vacuum was de- 

creased; but with the apparatus we could not get low 

enough where the vacuum decreased on the lower side. If 

the nozzle were lowered eight inches more, we would get a 

greater vacuum than given in the tables. 

Mr. McConnell: We are using the diamond stack on the 

Union Pacific. Our cylinders are constructed on a very 
liberal plan. On our 18-inch cylinders the exhaust is 8 
inches in diameter. On the 19 and 20 inch cylinders the 

exhaust is 814. We have a consolidation engine with 3% 
double exhaust nozzle, with a diamond stack. The boiler is 

66 inches in diameter, and is so high that we cannot get a 

stack to exceed 414 feet in length. On our passenger engines, 

(18 x 26 cylinder, our exhaust nozzle is 3!¢ inches, double 

Roxzle. We are running that up inthe mountain where the 

air is light, and it is supposed you have to run a smaller 

nozzle in light air than in a lower altitude. The result of 

the diamond stack in dollars and cents to our company has 

been that in 1890 we hauled 254 loaded freight cars one mile 

with aton of fuel; in 1893 we hauled 260 cars with a ton of 

fuel; in passenger service, 1890, 119; 1893, 145 passenger cars 

one mile with a ton of fuel; in 1890, 2,590 tons one mile; 

1893, 2,757 tons of freight one mile with one ton of coal; in 

1890 our engines were all equipped with the extension front 

and straight back; in 1893, all equipped with diamond stack. 

In 1890 expense of handling cars, including expense of mo- 

tive power and car department, was 3.17; in 1893, reduced to 

2.79; 1890, the passenger service was five cars to a train; 

1893, 5.96. The freight service has also increased—15.86 cars 

in a train in 1890, 17.12 in 1893. Tonnage has increased and 

we have saved in one year $87,000 worth of coal by our dia- 

mond stack. Our flues were worn out faster with the ex- 

tension front end. Our experience has been, it is more eco- 

nomical and we get better results from the diamond stack 

than extension front end. 
Mr. Quayle: I would like to know whether the increase in 

economy is due to the diamond stack as compared with the 

straight stack, or short front end and long front end; ques- 

tion of stack or extension. It is pretty well concluded that 

the long front end is not in it with the short front end. 
Mr. Gailbraith: I do not think it isso much in the stack 

as in the length of the frontend. We have increased our 

mileage on coal from 19 to 33 miles to the ton on the same 

section. Iam very much in favor of the short front end. 

Mr. Mitchell: I think the combination of the front end and 

the stack is what decides the question, I have engines on 

our road with short front end, extension of 18, 24, 30 and 36 

‘inches; they were originally 36 inches, but we have gradually 

been cutting them down. I think we get the best results 
with the 18-inch extension. These engines originally had a 

tapering stack, five feet long. We have made a series of ex- 

periments by putting in various sizes of liners until we have 

obtained the best results with 1334 at the throat and 16 

inches at the top, 54 inches long. 
_ Mr. Roberts: I would like to ask Mr. McConnell what 

height nozzle he uses with the diamond stack? 
Mr. McConnell: We make them as short as we can get 

them; not to exceed 4%¢ inches. 
Mr. Roberts: I think the height of the nozzle has more to 

do with the economy of fuel and the steaming qualities of 

‘the engines, using the extension front end and straight stack, 

than the length of the front end. 
Mr. Tongue: I have a great many engines with the dia- 

mond stack, and they make excellent records. On one of 

these engines I put the front end on, and the engineer was 

“much annoyed lest the steaming qualities would be reduced, 

It was not decreased; it was not improved; and there is 

where we stand. 
Mr. Graham: I have engines with extension front ends 

and straight stacks. Two engines, both the same size and 

run, one has extension front, and the other short front; both 

‘straight stacks. I find with the extension smokebox I can 

run with a double nozzle inch larger than the other, and, 

far as the consumption of coal goes, the one with the ex 

nsion front end makes a littie better mileage. 

a 

Mr. Peck: I find in the front end engine a great deal 
depends on the deflector plate; I have better results placing 

it behind the nozzles than in front of them. 

Mr. Cromwell: We have over eight hundred engines with 

the extension front; they are from 18to 44 inches, We 

never saw any material difference in their steaming 

qualities, so long as we kept them air tight. There is no 

question about the nozzle, the stack and those things enter- 

ing into the steaming quality of the engine. 

Mr. George Gibbs : My experience coincides with the com- 

mittee, except that I would lay less stress on the difference 

between the tapering and straight stack than they do. Ido 

not think there is much difference in practice between the 

two. 
Mr. Benson: I have found very little difference in the 

shape of the stack, with the exception that a choker stack, 

in burning hard coal, would chop your fire out. I have that 

impression very strongly. Twenty-three inches down from 

the base of a 16-inch stack is the proper place for a nozzle. 

Mr. Mitchell moved that the committee be continued for 

another year, and that it continue the experiments on the 

line followed, and take up the question ofthe diamond stack, 

and see what stack will give the best results. Carried. 

The report of the Committee on Sanding Devices was read 

by the chairman, Mr. O. Stewart. 

Sanding Devices. 

The use of sand upon the rails to prevent slipping of loco- 
motive driving wheels seems to be at times a necessary evil. 
It is conceded that the injudicious use of sand increases the 
wear of tires, rails, ties, tender and car wheels, and also the 
resistance to trains. 
The method generally used to distribute sand upon the 

track is not capable of fine adjustment, and has only been 
retained in the absence of something better. Within a com- 
paratively short time several so-called improved sanding de- 
vices have been designed, calculated to sand the track re- 
liably, evenly and economically. 

The report here goes on at considerable length to relate 

the questions asked in its circular of inquiry, and the an- 

swers received thereto. These show that a majority of 

members considered the ordinary sanding arrangement 

unsatisfactory. Many have improved devices in use, one 

using a jet of hot water back of the drivers to clean the 

track. Leach’s device is used by 25 members answering, as 

ccmpared with six members using other devices. The gen- 

eral opinion expressed was to the effect that these devices 

ea =<] 
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PLAN FOR VENTILATING SANDBOX, 

effected a saving of from 30 to 50 per cent. in sand, and tbat 

the improved distribution of sand on the rails increases the 

haulirg capacity of locomotives and saves fuel, also reduces 

the liability of breakage of crank pins and rods, with their 
usual disasterous results. 

The cost of sand per ton in the sandboxis variously re- 
ported from 20 cents to $2.47, averaging $1.13 per ton; the 

weight of a boxful varying from 450 to 1,050 pounds, aver- 

aging 730 pounds. Estimates place the amount of sand used 

by a locomotive in a year at from 9 tons to 88 tons, the aver- 

age of all estimates given being 46 tons. Continuing the 
report says : 

All of theimproved sanding devices reported upon use a 
current of air, controlled by a valve in the cab, to carry the 
sand to the pipes, and the reports indicate that this method 
is found to be more economical and satisfactory than the 
sand lever arrangement. In regard to the amount of this 
saving in sand, the reports show a marked difference. It is 
evident that reports of a saving of 65 to 80 per cent. are not 
based upon actual tests, but they may be regarded as forcible 
expressions of a considerable saving. Probably 35 to 50 per 
cent. is more nearly correct, and is a very satisfactory show- 
ing. It cannot be questioned that asaving of this amount 
of sand, especially upon ery, grades, reduces the resistance 
to trains, but no data are at hand to determine the amount 
of this saving. It would seem that any device which re- 
duces the amount of sand used must effect a saving in tire 
wear. If, however, a device is so easily operated that it is 
used without necessity, then, instead of a saving in sand, 
the opposite might be the result, and some check on the 
amount used would be desirable. Again, pneumatic devices 
may be so constructed that they do not indicate in the cab 
when they are in operation, and the feed valve may be left 
open longer than necessary through the forgetfulness of the 
engineer, when waste of sand and unnecessary wear of tires 
would be the result. Your committee, therefore, recommend 
that all improved devices have some telltale arrangement in 
the cab, as a reminder to the engineer. It is too often the 
custom of engineers to ‘‘catch” driving wheels that are 
slipping by a liberal use of sand, instead of partly closing 

the throttle. Noone will deny that this practice often re- 
sults in broken rods and crank pins. Any device, therefore, 
which feeds a limited and continuous stream of sand ata 
time when the conditions are favorable for slipping, must 
have the effect of reducing the liability of breakage of crank 
pins and rods. 
According to the reports, the cost of sand in the box varies 

from 20 cents to $2.47, and averages $1.13 per ton. In cases 
where the cost is given as low as 20 cents per ton we can 
hardly believe that the cost of loading and transportation 
has been taken into account. However, taking the average 
cost per ton, and the average amount used by each engine, 
as given in the reports, and figuring a saving with improved 
devices of one-third, which we believe to be a conservative 
estimate, we have a saving in value of sand alone of $17.32 a 
year. Adding to this the reduced wear of tires, machinery, 
tender and car wheels, rails and ties, and also the lessened 
resistance to trains, the result is strongly in favor of this 
method of sanding. 
To show the difference of opinions of members of the 

Association in regard to the matter of automatic operation, 
we quote from the replies made by the superintendents of 
motive power of two prominent roads. Hach speaks favora- 
bly of the pneumatic principle. One says: ‘‘ The principal 
features of the sanding device should be that of ready appli- 
cation without change or disturbance of the sandbox as 
usually constructed, and the device should be made opera- 
tive in connection with the engineer’s brake valve.” ‘Che 
other says: ‘“‘No; neither do I approve of the automatic 
feature in conneetion with the air brake, as there are places 
on our system where the use of sand is forbidden, such as 
interlocking switches, etc.” 
Your committee believes that the proper drying and 

screening of sand for locomotive use and the ventilation of 
sand boxes are of sufficient importance to warrant a few re- 
marks. Sand is too often put into a boxin a damp condi- 
tion, and the heat from the boiler has a tendency to bake 
and prevent its free delivery. Improper screens are often 
used, being either too coarse or continued in use when worn 
out, and the men who dothe screening become careless in 
their work. Hither 2r both of these causes allow stones to 
get into the box, and when they become lodged in the pas- 
sages or obstruct the movement of the valves not only cause 
much annoyance but often considerable delay and expense 
in removing them. A vetting not coarser than four meshes 
to the inch each way, or perforated sheet steel with openings 
not over 44 inch wide, should be used to screen sand for 
pneumatic devices, as the current of air has a tendency in 
light feeding to blow out only the finer sand, the coarser 
material accumulating and in time requiring to be cleaned 
out by a stronger blast through openings provided for that 
purpose. 
Sandbox covers are often made without any adequate 

provision for a circulation of air.. We all know what a com- 
mon practice it is for enginemen during pleasant weather to 
remove the sandbox covers forventilation to prevent sweat- 
ing. We believe that a similar plan to the one shown in the 
accompanying drawing should be made for all sandboxes. 
Judging from the reports received, the whole expense of 

procuring and preparing sand for locomotive use is not 
generally charged to the engine performance. Many of the 
reports do not give any data as to the cost of sand. This 
matter is not generally given the attention that the import- 
ance of the subject demands. Why should not sand expense 
be charged to locomotive account the same as fuel, pil and 
other supplies? If this were done your Committee believes 
that it would greatly reduce the amount of sand used by 
either the pneumatic or the old sand-lever arrangement. 

O. STEWART, F. M. TwomBty, C. E. Funter, Jr., L. M. 
But LER, J. MEDWAY, Committee. 

Tire Treatment. 

In making our report, your committee for this year labor 
under the same difficuity as the committee of last year, so 
faras the question of retaining rings for large centers is 
concerned, in that nearly all of the replies are based on per- 
sonal views or opinions, instead of practical experience, on 
account of the members not having locomotives with large 
wheel centers running over the roads with which they are 
connected. This feature of our subject being therefore in 
such an embryonic condition, we can only give a consensus 
of the opinions expressed, which may show in a measure the 
probable direction, or field, which the railroad mechanical 
officers will first enter in equipping locomotives with large 
driving wheels, so far as increased safety of the tires is 
concerned, and enable each one of us to have the benefit of 
the judgment and opinions expressed, both in the report and 
in the discussion, should we be required to design large 
driving wheels for a locomotive in the near future. 
The different phases of the subject will be taken up in the 

order they appeared on the circular of inquiry; the views of 
the replying members will be given as concisely as possible, 
after which will follow the recommendations of your com- 
mittee. 
QuESTION: What shrinkage do you use per foot in 

diameter of each size wheel center above fifty-six (56) 
inches ? 
Your committee, from the answers received, find the 

majority of the members are using either the master- 
mechanics’ standard 1-80 or 1-10U inch per foot in diameter 
of center for shrinkage, and would recommend that these 
allowances be followed on the larger centers. when future 
experience will demonstrate the proper shrinkage to use, 
and the association will be in a position to recommend the 
correct amount of shrinkage for al] diameters. 
QuESTION: Do you consider an increased shrinkage 

necessary on account of the application of the driver 
brakes ? 
Over 66 per cent. of the members replying do not consider 

any increase in shrinkage necessary. It is the opinion of 
the committee that increased shrinkage is not necessary on 
account of the application of the driver brakes. 
QuESTION : For tires of the large diameters mentioned (66 

inches and above), do you consider retaining rings nec- 
essary for increased safety ? 
Two railroads are using retaining rings on wheel centers 

less than 62 inches in diameter (the adoption of retaining 
rings on one of these roads was probably due to the result of 
legal complications), and it has been the practice of railroad 
companies and locomotive builders of late years to put re- 
taining rings on all wheel centers of 66 inches and upward. 
The committee consider that retaining rings are necessary 
on all wheel centers above 62 inches in diameter. 
Your committee would recommend the same shrinkage as 

used for each size of wheel center without retaining rings, 
for the reason that if retaining rings are used they have been 
applied to give increased safety. 
QuEsTION: What is the minimum thickness of tires you 

consider safe to run without retaining rings in? 
Concerning the thickness that tires should be considered 

safe at last turning, your committee find the recommenda- 
tions vary from 1% to i134 inches for passenger service, from 
14 to 1% inches for freight service, and from 1 inch to .% 
inches for switching service. After a careful consideration 
of this subject we would recommend the limit on passenger 
tire be placed at 11g inches for last turning, and the limit on 
freight and switching tires be placed at 11¢ inches for last 
turning. The reigns on drivers not to be considered, and 
no distinction made between engines equipped with driver 
brake and those that are not. 
QuEsTION: What is the greatest permissible depth of wear 

on tread of driving wheels you consider ? 
Your committee believe the wear on tires should not 

exceed 14 inch in depth before turning on road engines, and 
%¢ inch in depth for switch engines. We believe the condi- 
tions of traffic on railroads govern, in a great measure, the 
depth tires are worn; for instance, if power is badly needed, 
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engines are often run when the tires should be turned. 
While we recommend and believe the above limits are good 
practice, we do not believe an arbitrary rule could be carried 
out at all times, as the business on aroad regulates the num- 
ber of engines that can be spared from service for tire turn- 
ing. We believe if above practice was carried out, it would 
be equally advantageous to the engine and the track. 
QuEsTION: What is the greatest permissible depth os 

flange of tires you consider safe to run ? 
Your committee would secommend the depth of flangs 

merrplasible on road engines 1!¢ inches, and onswitch enginee 
5¢ inches, P 
Among the several gages submitted for measuring depth 

GAGES FOR MEASURING THE WEAR OF TREADS AND 

DEPTH OF FLANGES OF TIRES. 

of wear of tread, and depth of flange on tires with worn 
tread, the committee submit those shown in the accompany- 
ing engravings for the information of the association. 

A. E. MITCHELL, GEO. W. West, THos. MILLEN, J. H. 
McConNELL, A. J. CROMWELL, JOHN Y. SMITH, Committee. 

Special Shop Tools, 

We find much attention has been paid to the working of 
portable universal drilling and boring machines; they are, 
in fact, indispensable in the larger shops, and in any shop 
that handles even a few modern engines a month they can 
be made to pay largely. Some of our members have appa- 
ratus made by them, but there are on the markets several 
excellent portable drilling devices, some operated by power 
from the shop shafting, in shape of ropes, sheave pulleys, 
flexible shafts, etc., others driven by steam or compressed 
air. It is found that new locomotive cylinders can be drilled 
and reamed in the floor near where they are to he applied 
faster and more accurately with a good portable device than 
with most radial drill presses, and the heavy castings do 
not have to be moved as often as if under the drill press ; 
and all the heavy reaming for repairs, drilling out and re- 
newing staybolts, tapping staybolt holes, and many other 
jobs formerly done by hand. The means of conveying 
power to these drilling machines can also be _ util- 
ized for cylinder bores, valve seats, planers, etc., 
and where ropes and sheaves are used in connection 
with suitable snatch blocks or ‘‘turn abouts” the power can be 
conveyed to any desired point. Your committee recommend 
their adoption asa labor and time saving device, and find 
that they are not as generally known, and used, as their 
merits demand. We strongly recommend the introduction 
of cheap and reliable hoists for general use at heavy machine 
tools, and members can get all necessary information from 
our list in regard to those in use in railroad shops, and we 
find there are quite a number of such appliances manufac- 
tured by the well-known makers of pneumat‘c, hydraulic 
and other forms of cranes and hoists, and there are several 
builders of machine tools and railroad shop specialties that 
make a cheap and reliable hoist. Members desiring to get 
full capacity of their machine tools and reduce liability of 
accidents to employees and save wages of helpers and 
laborers, should give this important item in shop practice 
the fullest consideration. 
Your committee find that very little progress has been 

made in utilizing electricity in locomotive repair shops, and 
they are of the opinion that various causes will combine to 
prevent much being accomplished in this direction for quite 
a while yet; however, they feel that, in view of the rapid 
strides made in applying this powerful element to heavy 
cranes and for other purposes inthe large building shops, 
more than a passing notice should be given it by members 
contemplating the erection of new shops or an extension on 
a large scale of present shops. The possibilities of a good 
electric plant in connection with large locomotive and car 
shops are, in our opinion, very great; in addition to its use 
as a motive power for cranes, transfer tables, turn-tables,, 
etc.. it may be considered asa means of lighting buildings and 
yards, welding, brazing, and perhaps other uses suggesting 
themselves as necessity occurs. 
Among special shop tools that are not very generally used, 

mostly because their value is either underestimated or their 
better qualitiesflittle understood, are the best designs of 

patented small lathe tools. We refer to those tools so made, 
tempered and set in stocks or holders as to prevent the ne- 
cessity of dressing and shaping, but that always present a 
proper cutting edge by grinding the dulled point only. Such 
tools are cheap compared to the immense quantities of high- 
priced tool steel cut up monthly for small] lathes, those for 
threading, cutting off and light inside boring being especially 
handy and economical and insuring good work, while the 
more substantial, such as diamond points, round nose, 
square, etc., save time at light machines; this is particularly 
true of small lathes in toolrooms. We do not recommend 
these tools for heavy work on any class of machines. 
Another class of shop tools that can be gotten up in any 

shop, but which we find are not generally in use, are the 
holding bars, or stocks, made to At tool posts of large engine 
lathes, and even wheel lathes, as well as planers, slotters, 
etc., and so arranged with suitable slots and set screws for 
taking short bits or tools of square tool steel of proper size 
for work in hand ; in this way the very best quality of tool 
steel may be used at a small cost, and the tools are more 
handy and can be kept in better shape with less work than 
if dressed on large pieces of heavy steel. These holding bars 
or stocks can be bent or set at any desired angle and easily 
arranged so bits or tools can be worked up to points re- 
quired, and wben necessary the bits themselves can be off- 
set or bent. For heavy inside boring and many jobs of turn- 
ing, they are more steady and work better than solid heavy 
tools. Where the slot in the tool post of heavy lathes is small 
it is best to have a special tool post with a large slot for the 
tool-bolding bars. A tool holder of this kind is used to 
great advantage in upright slotting machines, and can be 
provided with clearance for the up-stroke by a simple spring 
arrangement, thus saving the cutting tool from being broken 
or worn on the point. The shank or stock of such bars is 
round, and held between two half-round clamps in the tool 
post, and can be turned in any direction desired in the post, so 
as to allow a rounded diamond-point tool to do almost any 
kind of work. Our list shows that these tools are exten- 
sively used in a number of shops, which can furnish desired 
information. A feature of this particular bar is that it al- 
lows the very shortest of worn-out tools of best grades of 
steel from lathes to be made into a first-class slotting tool, 
instead of the very heavy tools generally used. 
We find the matter of convenient and accurate lathe man- 

drels has not received the attention it should in most repair 
shops, and instead of the gradual introduction of good 
“expanding” mandrels a majority of shops are still depend- 
ing on the old solid mandrel in its most temporary form, and 
some shops have a ton of them which, if put at their actual 
cost, would pe rchase a full set of the best expanding man- 
drels, and if sold for No. 1 wrought scrap would go far 
toward the cost of enough of them to take the place of 
about ali their old mandrels. Since.a number of our mem- 
bers have called attention to an expanding lathe mandrel] in 
daily use by them and recommend it so highly, and from the 
fact that a reliable tool of this kind is difficult to obtain at 
reasonable prices, and many of our members having experi- 
ence with some very poor devices of this sort, your Com- 
mittee have decided to mention the ‘‘Nicholson expanding 
lathe mandrel” as probably the best of which they have 
knowledge, and as having been mentioned by all members 
who touched on this subject in their contributions. 
We desire to impress upon our members the advantages 

to be obtained in looking carefully around and corresponding 
with fellow members when they are selecting shop tools, with 
a view of getting what are really “special shop tools.” There 
are several builders of good heavy shop tools that make few 
if any specialties, and at the same time there are many 
parties making strictly special tools who make few if any 
regular heavy machine tools. Some of the very best special 
shop tools are made by parties not as well known as the old 
standard machine tool makers; this is particularly applica- 
ble to turret lathes, universal and plain milling machines, 
grinding and polishing machines, bolt-heading and thread- 
ing machines, punching machines, tube or flue welding ma- 
chines and many others that should be specially selected, 
and not included mm contracts for shop plants, with a view of 
trying to proeure from one or even two parties all the ma- 
chine tools required. 
Among the most useful of the special tools above men- 

tioned, we would suggest that the possibilities of well de- 
signed heavy turret lathes and heavy universal milling 
machines and punchinpg machines, designed to meet the 
requirements of heavy locomotive shop repairs, make them 
tbe most important special machine tools to be considered 
in equipping ashop. We mention the punching machine 
particularly from the fact that we find it is not as generally 
used as it should be in repair shops; with a proper punch 
and accurate templates, about two-thirds of the rough drill- 
ing in car repair, and about all in tender and tank work, 
and very much bridge, roadway and miscellaneous work 
now drilled in many shops, can be punched at great saving 
in time and allow use of drill presses for needed work that 
cannot be punched. 
The rapid introduction of self or air hardening tool steel 

has caused the retirement of the old-style grindstone as a 
means of sharpening large machine tool cutters, ete., and 
the substitution of heavy tannite and emery grinders has 
proved, wherever tried, a paying investment, those styles of 
grinders designed to use water plentifully on the wheel have 
shown their superiority over the dry wheels. 
There is a very convenient double form of these grinders 

with one coarse and one fine grained wheel set in same 
frame, and it is found that the smallest tools can be finely 
ground without injury totemper. Wesuggest to those of 
our members who have never used them to inquire into 
their merits as compared to old-style grindstones. 

In conclusion. your Committee want to forcibly impress 
each member with the importance of a *t toolroom” and tool 
keeper. In our opinion, no shop, however small, can afford 
to be without a toolroom, if it is nothing but a corner railed 
off in the shop and looked after bythe foreman. We find 
most shops of consequence have toolrooms, many of them 
very elaborate arrangements, for making, repairing and 
caring for tools. We find that any shop employing as many 
as adozen machinists can well afford to establish a tool- 
room and select a good man who has qualifications for this 
work, whose duty it should be to look after and keep small 
tools in order, and keep all drills, cutters, reams, etc., 
ground ready for immediate use; such tools should not be 
altered or even sharpened outside of the toolroom. Mem- 
bers wanting information in regard to toolrooms and 
methods of checking for tools, etc., can get the same from 
most any member whose name is given on the list accom- 
panying this report. 

T. W. GENTRY, GEO. L. Potter, H. D. Gorpon, G. R. 
JOUGHINS, WM. SwAnston, F. B. MiLEs, Committee. 

List of Special Shop Tools, giving Names of Tools and 
Special Service ipa pes to be Met, with Names and Ad- 
dress of Members whocan furnish Prints and Informa- 
tion in regard to them. 

P. Leeds, Louisville & Nashville, Louisville, Ky.: 
Chuck and boring bar for eccentrics. Cylinder chuck, 54 

inch planer. Cylinder chuck, 60 inch planer. Boring. bar for 
tube sheets. Dies for heavy punching under steam ham- 
mer. Expanding mandrel for turning and finishing dead or 
bull rings. Reamer for patch bolt holes (special). Method 
of slotting links in slotting machines. Drill press attach. 
ment for links. Portable horizontal and vertical drill. 
Portable drilling and reaming machine. Universal joint for 
portable machines. Adjusting arrangement, portable ma- 
chine. Expanding mandrel for turning and _ finishing 
cylinder packing rings, 
nye: Cook, Chicago & Eastern Dlinois R. R., Danville, 

Applying connections to airbrake hose. Jig for drilling 

Tool bar or tool holder for slotter. Injector seat 
reamers. Device for making wrought spring saddles for 
driving boxes. Die or tool for forging wrenches. 

J. E. Keegan, Grand Rapids & Indiana R. R., Grand 
Rapids, Mich.: Z 
Pneumatic hoist. Pneumatic press for copper and tin, 

shop. Application of air to wheel press. Air-tank used with 
Wells’ tire heater. Grinding attachment for Jathes, Center 
rest for wheel lathe. Hydraulic bushing press. Flue cutter. 
Grinding attachment for planers 

F. B. Smith, New York, Pennsylvania & Ohio Railroad, 
Meadville, Pa.: 
Removing and applying gaskets to airbrake connections. 

Lathe attachments for turning tumbling shaft bearings. 
Lathe attachments for turning eccentrics. Transfer jack 
for drop pit. Safety or locking hook for handling tires. 
Counterboring and foxing tool combined. 

J. H. McConnell, Union Pacific Railway, Omaha, Neb.: — 
Staybolt drilling machine. Radial crane. Pneumatic 

press for boiler shop. Automatic nut tapper. Ten-inch 
pneumatic hoist. Rod polishing machine, ink grinding 
and polishing machine. Lathe center. Nut mandrel. Bolt 
centering machine. Pneumatic press for driving-box 
pearings. Device for coupling driving springs. Moffat 
portable drilling engine, operated by air. Mandrel for turn- 
ing driving bearings. Pneumatic flue roller. Reamer for 
piston fit crosshead. Drill press boring bar. Pneumatic 
device for air hose couplings, etc. Lathe boring bar. Bolt 
fitting device. 

Geo. W. Stevens, L. S. & M.S, Ry., Cleveland, O.: 
Arrangement for stretching, clamping and lacing very 

heavy belts. Machine for rolling and forming coping for 
locomotive tanks. Machine for turning wrist pins for cross 
heads. Attachment to foot or tail stock of lathe for brass 
work. Reamer grinding machine. 
W. Smith, C. & N. W. Ry., Chicago, IIl.: 
Arrangement for planing locomotive links and quadrants. 

Attachment to lathe for turning tumbling shaft bearings. 
Turret head for ordinary lathe. Locomotive hoist. Flue 
hole cutter. Flue scarfing machine. 

E. C. Williamson, M., St. Paul & Sault Ste. Marie Rail- 
way, Minneapolis, Minn.: 
Arrangement for heating tires with gasoline. 
A. E. Mitchell, New York, Lake Erie & Western R.R, 

New York City: 
Device for removing worn gaskets. air hose. Device for 

handling tires in setting them. Flexible shafts. Expanding 
mandrels. Automatic saw sharpener. Hydraulic bushing 
press. Device for applying air hose connections. Swinging 
emery grinder. Overhead trolley for erecting shop. Truck 
for carrying cylinders, ete. Oil pump for filling squirt cans. 
Arrangement for transferring oil from barrels to oil tanks. 
Locomotive link grinding machine. Arrangement for clean- 
ing car seats, cushions, etc., by compressed air. Milling 
machine for valve seat ports. Swing boring mill. 
John Hickey, Northern Pacific Railway, St. Paul, Minn.: 
Hydraulic lift for drop pit. Quartering square for driving 

wheels. Pneumatic hoists. Hydraulic press for removing 
piston rods from cross-heads. Chuck for piston packing rings. 
Arrangement for reaming check valve seats, etc. Steam and 
air gage handremover. Tube sheet cutters. Hand pumps 
for drop pits. Driver and truck drop pit. Device for gaging 
worn tires. Thirteen-inch pneumatic jack. Flue expander 
and spring former. 

R. C, Blackall, D. & H. C. Co. Ry., Albany, N. Y.: 
Hydraulic lift or jack for car shop, wheel crane, jack for 

car work, locomotive lift, crane for oil storage, press for 
driving bearings, crank pin press, wheel press, crane, 5-ton 
capstan for car shop. 

C. T. McElvaney, M., K. & T. R. R., Dennison, Texas: 
Lift for drop pit. Pneumatic crane. Pneumatic device 

for handling wheels. Swivel joints, connections for blow- 
ing off pressure on boilers. 
G. B. Hazelhurst, Baltimore & Ohio Ry., Baltimore, Md.: 
Tapping gig. Eccentric rod gages. Tire boring gages. 

Eccentric strap gages. Eccentric block gages. Wheel 
center gages. Split eccentric. 1}"lue testing apparatus. 
Pneumatic hoists. Suspended emery grinder. Outfit for 
lead lining journal bearings. Many other useful and handy 
devices for shopwork on application. 

G. W. Rhodes, C., B. & Q. R. R.. Aurora, IIl.: 
Arrangement for removing and setting tires with gas. 

Arrangement for using oil fuel in bolt, spring and other 
furnaces. Arrangements for utilizing compressed air in 
hoists, riveting machines and portable engines for-drill 
borers, reaming, tapping, etc. Roller for tightening side 
rod bushings. Countersinking ratchet. Special tools, dies, 
etc., for use under steam hammer in forging rocker arms, 
ete Many other useful devices in shopwork on applica- 
tion. 

R. D. Wade, Richmond & Danville R. R., Washington, 

eccentrics. 

D..Ce 
Too] holding bars for heavy lathes and slotters. Appa- 

ratus for removing and setting tires by gas generated at 
shop. Mandrel for turning driving bearings. Molds and 
methods of making rings for metallic stuffing box packings. 
Flue sheet cutter. Special reamers and cutters. Boring 
bars and attachments for horizontal boring machine for 
crossheads, rods, boxes, eccentrics, straps, etc. Hand punch 
and gage for engine jackets and thin sheet metal work. 
Chucks and attachments for handling special work in lathes. 
Planers and milling machines. Flexible shafts. Portable 
drills. Reamers for reseating valves in injectors, air pumps, 
checks, globe valves, etc. Pneumatic oil lift or siphon for 
taking oils from barrels to storage tanks. System of tool- 
room management. 
W. A. Brown, Atlantic & Danville Railroad, Ports- 

mouth, Va.: 
Drop pit for shop or engine house. Lathe attachment for 

eccentrics. Lathe attachments for tumbling shafts. 
R. H. Soule, Norfolk & Western Railway, Roanoke, Va.: 

_ Very general use of the Moffat motor and drill for follow- 
ing purposes: : 
Drilling and tapping staybolts. Turning tires of locomo- 

tives while wheels are under engine. Setting locomotive 
valves. Many other ways of utilizing this power will suggest 
themselves. 

Cost of Maintaining Locomotives. 

The committee on this subject rendered a report on the 

comparative cost for repairs of locomotives built in contract 

shops and those built in railroad shops. The committee 
found wide diversity in the practice of different roads in 

charging the various items of expenditure for the mainten- 

ance of locomotives, due to lack of uniformity of opinions in 

the accounting departments of the roads. Performance 

sheets as usually arranged were considered by the commit- 
tee as entirely unreliable, and unfit for comparison ‘* with- 

out an intimate knowledge of all the circumstances and 

conditions existing during the period covered by the state- 

ments.” Necessity for retrenchment sometimes reduces 

repairing expenses for a while, ‘‘only to swell them to un- 

usual figures at a later period.” The kind of engines, meth 

ods of operation and physical charavteristics of differen 

roads were considered by the committee as being importan 
factors in the cost of repairs, this being always larger for 

mogul, 10-wheel or consolidation engines than for 8 whee 

engines. The character of fuel and water, and the effects 0 
sharp curves and heavy grades, also affect the cost of repairs 

Higher average speeds were found to cause higher averag 

cost of repairs, the 8-wheel engines in fast passenger servi 
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costing more to keep up than the 10-wheel engines in freight 

service on the same road. 

Referring to the comparative cost of repairs required on 

engines built in contract shops and those built in railroad 
shops, the committee received in reply to its circular of in- 

quiry ‘“‘ many opinions and few figures,” the consensus of 

opinion being that engines built in railroad shops were less 

expensive to maintain, but no opinions or figures were re- 

ceived which would show that in a single case contract built 
engines had proved less expensive to maintain than those 
built in railroad shops. Actual figures were furnished only 

by members of the committee. Mr. J. N, Barr, of the Chi- 
eago, Milwaukee & St. Paul, contributed the following: 

I give you herewith the average cost of repairs for the first 
fifteen months of eight of our class “ B” eight-wheeled en- 
gines, built in a contract shop, and six of the same class of 
engines putin service at the same time and built in our 

“ 

~ was 1.155 cents. 

shops. The average cost of repairs for the eight contract- 
built engines was 2.028 cents, and the average cost of repairs 
for the six engines of the same class built in our own shops 

The only other comparison we can make 
between engines on equal footing is the case of one of our 
Class ** C” engines, which is a six-wheeled switcher that has 
been in service two and a half years. The average cost of 

_ repairs during that time has been 2.29 cents; nine contract 
engines of the same class bought at that time have cost on 
the average 3.45 cents. Ihave no hesitation in saying that 

. the cost of repairs for the first three years of engines built in 

7 
: 
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our own shops is much less than for engines built in contract 
shops. 

Mr. William Smith, of the C. & N. W. R. R., was not able 

to furnish figures giving a direct comparison of two lots of 

engines, but gave the expense of maintaining five contract 

built engines for the first three years of their existence, and 

also for the second three years, the idea being that theen- 

gines having passed through the shops and been thoroughly 

overhauled, in a measure they became railroad built engines 

after that time. The statement showed very little compara- 

tive difference. Mr. Smith said: 

There is no reason why a builder cannot build just as good 
engines as any railroad company can, providing they wish to 
doso. But the builder’s engines seldom give as good satis- 
faction as they do after we have given them general repairs. 
They are generally fitted up more loosely when we receive 
them, and the engines do not seem to work as well when 
new as after they have once been through the shops. I do 
not see why tnis should be, unless we area little more par- 
ticular with them than the builders are. 
Mr. G. W. Rhodes, of the C., B. & Q., said: Our experience 

is that when a railroad company furnishes drawings, speci- 
fications and competent inspectors, there will be found 
little difference between the cost of maintaining engines 
built at railroad company shops and those turned out of the 
shops of locomotive builders. The aveavian is one prin- 
cipally of facilities and supervision. The figures from the 
C., B. & Q. are given in three tables. The first table shows 
that the repairs of nine Class ‘‘H” moguls built by the rail- 
road company averaged for thirteen months 5.26 cents per 
mile, and that nine engines of the same class built by con- 
tract averaged 5.47 cents for an equal period of time, the 
difference of .21 cent per mile being in favor of the engines 
built in the railroad shops. The second table records the 
expense of repairs on six contract built Class *‘G” switching 
engines and five railroad built engines of the same class, the 
former averaging 2.25 cents per mile for 22 months and 
the latter at 2.32 cents per mile for an average of 31,3, 
months, the difference in this case being in favor of the con- 
tract built engines. However, the figures for the railroad 
built engines cover a longer period, and the expense of re- 
pairs during the latter part of the period must have been 
greater than in {previous months, so%that if the figures 
had covered the same or equal periods of time the result o 
the comparison might have been different. : 

The third table is shown herewith, and shows the cost to 

the railroad company of engines built in their own shops as 

compared with those purchased from builders. 

The table shows the cost of repairs is slightly in favor of 

the railroad built engines, the 12 averaging 3.59 cents per 

mile for 251} months, and the contract built engines aver- 

aging 3.62 cents per mile for 1114 months, 

COST OF REPAIRS ON C., B. & Q. MOGUL ENGINES, CLASS H. 
Engines Built by Contractors. 

En- | No A Amount | Cost ‘ 
Maker gine | of ais expended per eat: 

No. |mos 8 for repairs. |mile. q 

Rogers 85 7 31,982 943.52 | 2.95 | $10,600 00 
ae 37 11 51,039 1,424.64 | 2.79 10,600.00 
r 43 8 44,804 06.59 | 1.80 10,600.00 
Sey ace eves eters 47 § 41,775 981.30 | 2.34 10,600.00 
EE Set sotct ced 51 8 41,850 927.09 | 2.21 10,600.00 
Ban ets. op ces te3 3 99 11 43,952 2,149.27 | 4.88 10,600.00 
oa 107 10 48,366 1,068.71 | 2.20 10,600.00 
Re Point cea 5s 131 8 47,657 693.87 | 1.45 10,600.00 

Baldwin.... .... 179 22 95,111 4,975.56 | 5.23 10,105.00 
PROM ERB cs oss ce cise 208 8 31,457 1,856.46 | 5.90 10,600.00 

as st 398 10 47,735 1,119.44 | 2.34 10,600.00 
Baldwin......... 414 22 91,720 5,414.89 | 5.90 10,405.00 

12 11,'3| 617,448 $22,361.34 | 3.62 

Per engine bas. on 12 mo’ths.| 55,704 $2,017.56 |Ave. 
cost, $10,567.50 

Engines Built by C., B. & Q. R. R. 

“ Amount 
Engine No. of . Cost per 

Mileage. | expended * Cost each, No. months, for repairs. mile, 

48 27 157,546 $6,650.46 4.22 $9,644.15 
75 32 172,705 7,297.55 4.22 9,776.05 
134 26 87,638 3,841.67 4.38 9,192.04 
144 29 184,495 6,543.97 3.54 9,776.05 
164 24 127,370 3,401.89 2.67 9,644.15 
203 17 81,566 1,279.35 1.56 9,557.34 
232 21 85,164 2,292.98 2.69 9,624 73 
243 26 128,393 4,051.44 3.15 9,492.04 
254 19 63,704 2,909.96 | 3.47 9,557.34 
304 32 116,035 4,479.50 3.86 9,776.05 
312 31 114,956 5,787.50 5.03 9,776.05 
408 27 125,014 4,090.69 3.27 9,492.04 

1 =| 25t8 1,464,586 | $52,625 96 S00... ee 

Per engine based on Av. cost... $9,634.00 
EATRODEHS se vecces 56,508 $2,030.52 

In reference to the foregoing, the report says: Lt is appar- 
ent from the figures obtainable and from the experience of 
the members who have given us no exact figures, that the 
cost of maintaining contract built engines for the first few 
ayy of service is always greater than for those engines 
uilt in the railroad shops, the amount of difference varying 

with circumstances. Before making an investigation, some 
of the members of your committee were of the opinion that 
there was practically no difference, providing the engines 

ere in both cases built under specifications and carefuland 
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tae inspection, and there appears to be no reason why 
a builder with his plant properly equipped cannot turn out 
as good work as a railroad company. Builders, however, 
labor under certain disadvantages which should not be over- 
looked in such a comparison, Workmen in a railroad shop 
know that the engines on which see work stay with the 
road, and to be repaired will, in all probability, return to 
the very shops in which they are built. Bad work on their 
part will, therefore, sooner or later come to light and be 
traced to them. In a contract shop, the men who are inclined 
to slight their work feel that once out of the shops they may 
never hear of it again, and they cover up bad work in spite 
of careful inspection and supervision. Then, again, less will 
be heard of bad work coming out of a railroad shop because 
of the natural disposition of every man to quietly cover up 
his own mistakes or carelessness. 
On this question of the relative expense of maintaining 

contract and railroad built engines your committee is, there- 
fore, of the opinion that on the average the workmanship in 
the railroad shops is better than in contract shops, and that, 
consequently, the repairs of railroad built engines are less 
for the first few years of their existence than the repairs of 
those turned out of contract shops, even when the latter are 
built under thorough inspection. 

The following table was presented in the report to illus- 

trate the diversity of practice of different roads in charging 

certain items to locomotive repairs. 

In reference to this table, the report says: ‘‘ It illustrates 

very forcibly some of the causes which produce low and high 

repair expenses, and that its effect can be traced in the per- 

formance sheet is clear from the last column of the table.” 

cost of the work. The habit of doing a lot of unnecessary 

work on engines that go to the shop for tire turning was 

commented on, and it was suggested that to avoid this and 

reduce the time of an engine’s absence from service it is 

good practice to keep turned tires on hand for each class of 

engines, so that when one comes in for new tires the old 

ones are replaced with new ones without removing the 

wheels from under the engine. The cast-off tires can be 

turned at convenience and heldfor use. In this way engines 

have been given a new set of tires and turned out of the 

shop in 10 hours. Some roads carry this policy out to the ex- 

tent of keeping extra boilers on hand for certain classes of 
engines, 

If it is the settled policy of the mechanical department to 
forestall the day of heavy repairs, by doing beforehand such 
work as can be performed with certainty and profit, it will 
result in keeping the shops more uniformly employed, and 
in reducing the cost of heavy repairs. A limit to this 
method of working is reached when the interest on the 
capital locked up in the repair parts awaiting use becomes 
so great as to counteract the saving effected, but this will 
never occur when the repair work is judiciously managed. 
Those making repairs should be instructed not to substitute 
new standard parts when it is possible to refit or repair to 
advantage the old parts, even if they are no longer standard, 
true economy in repairs being the ruling idea rather than 
the pushing of certain standards. 
Running repairs are frequently not conducted economi- 

cally, because of the absence of facilities at small outlying 

SHOWING WHAT IS CHARGED TO THE ACCOUNT OF LOCOMOTIVE REPAIRS ON THE PERFORMANCE SHEETS OF VARIOUS ROA Ds. 

Roads with More than Five Hundred Locomotives. 

rey we re ot =. o: a ae ce oa ig 45 ¥ . i 

$3,/22 |23 | Sg | 28 (82 | 88 | #2 /s8 (=2 | s8) 5 |e | g | é 
3 S74 | 80 oa ae =] a ng —_ Sate ;8 Sy re a © 
s e aor of B ys ry oo = ° “0 a ha Bw =| ve =| ° Lode] oo.) Oo 8 ee) Ea BA a3 CSus S ro) ti to & 

: = ASS! soa | end 5 q © Ww 3 a aRo | he & ° 3 a oo 
uo] 4 Sap | aHo| sos oo oe 5 o= 3 ao-| © *o 2 S ° a 

z oy) aoe | Sus | oS cseaI ae ne? Pera) me wee | Sai & wD ae iS yah ae oo Bea | ego] Hod =a OP | Om On HO a a| hs oe on A 4 on 
3 $ |Sxo/8a8/ e885 | 69 | gf) 58] ws | Sh | Seo) S55] &S | of | Es § od 
3 eq | SSH) 828/559 | oF | aaa] 88s) BS | 8S | SkE| Hos] S8 , ea | 2] § | BA 
4, = a = ee eS a 6) o) oe ee S 4 A eG Ss) 

1,473 Ves Yes Yes Yes Yes No No No No PA No No Es Yes 6.37 
1,704 “ “ ra) oe oe “ te ‘es oe No s oe No No 4.89 

2,175 od : ee oa it i Yes Yes Yes Ray eke % Bs ie 4.59 
3,223 se No ug ue No No No No No ‘ t PS oe 2 4.16 
5,703 : Yes Yes se Yes ty sf € Rep’irs} “ Yes % 6 Yes 3.98 
2,290 “e os “ “ss v7 p* pt p* p* “ p* pe p* “ee 3.94 

4,438 pe ss be Or Sy No No No Yes Yes Yes 2 Yes No 3.86 
4,258 “ec “ec “ “c 7) iT rr “ce No | * p* p* le Yes 3.59 

1,445 iad “ iy ia) 7 “<é “e “es No ? Yes No 3.53 

898 = se No No No ch ss SS 2 ¥ ? ? ? 3.25 
1,340 oe iad ee ira oe “oe “ id No “oe No No No 2.06 

Roads with from One Hundred to Five Hundred Locomotives. 

12 cack 819 Yes Yes Yes Yes Yes ips ie es ea Ee Pe of Faerie | Eh ? 7.07 
ieee eee 1,556 Be oe No Bd . No No No No No No No No No 6.36 
EG sackuas 477 Me Fe Yes ss = oe We Ge ss 2 Fk ie eee: ? Yes 6.16 
|e Aa 1,499 a ge “s be bel BEA oo 2 2 S % Pe PY) ¢ Ree: | 2 No 5.19 
{4 pao 1,223 be ye balac snc. ieriee Ned) Cuacncre No No a ee No ill ¢ eee WA) TP lerathage re 4.20 
iv: 1,321 + : No Yes Yes a ct oy LS cy No % No 4.19 
18s. voace 1,134 se ve ae Lp sp ve : sf ihe INO’) [aeasces me Plliter cerns 412 
Gt eeatiaes 1,810 ee = Yes No Me “s 3 be es BP Messe rate ~ Se 4 07 
QO 2s as ass 1,192 s +p No 3 Yes ae os ss s¢ oe Soe MD dee mee No No 3.92 
Bi anehhine 634 ‘s a oe es + Ps YY ss fe CY SALES SE q Yes 3.68 
esd weeercrs 809 che k pred Aiea wlll croveat ciate: wets +r ee s | oc oe < No BS No 3.51 
DS de oars 1,986 <4 a se No No gs Me Ke No No No =< No fs 3.42 
ON CODE 761 oe ss bo Yes Yes s a i leh pt Be We ce Boacck Ea & 3.30 
Db Fc 821 Sa ss Yes No No “s f ec s No seid - v (lad genes 5 Us ae 2.99 

Roads with Less than One Hundred Locomotives, 

2O0 cart <1 259 Yes NCB Bi eros s Yes No No No No No No NU] oilsaeeacs E* No 4.33 
Ve ees 980 af No Yes |In part Hs sf = ns p* BUA GE sg Sat geletone cr lie deneee 4.05 
28. 200 a Yes ce Yes Yes sa ss - sc No NOT F |. 43. ohsclateen hs No 3.56 
29) tata ata: 583 oa = & 4 No i rs ee : Ea ti | se p* ss 3.42 
30a 257 t oo SA ocean No se ie be ¥ sf . Nag @ |0 ee. 5 0» Paes 2.79 
SL. 304 8 He Yes Yes Yes = vi: 2 de Me BN hs a Revwtiere 2 No 2.42 
by eee 20 Hi X No s Me Yes Yes Yes “ No Noi Pe ecc ch ‘ bs 2.01 

* Prorated. 

Continuing, the report says : 

By examining the figures for such roads as show an excep- 
tionally high expense tor repairs, some of the reasons therefor 
will be noticed. For instance, the repairs on road No. 1 cost. 
6.37 cents, but that road has 221 consolidation engines and 161 
other engines having more than two pairs of drivers; all legiti- 
mate repairs expenses appear in its account; and, further, 
this road is scrapping many small engines, and filling 
the vacant numbers with much larger engines, whese cost 1s 
eharged to locomotive repairs. The figures for road No. 12 
illustrate another point we have already alluded to—fluctua- 
tion in expenses. Its cost of repairs is high, because during 
the last fiscal year a large amount of money was spent in 
rebuilding old engines, giving them new and larger boilers 
in each case. The Superintendent of Motive Power of this 
road says that fully one-half of the repair work at the main 
shops for that year was boiler work. 

It may be profitable, in connection with this subject, to 
turn attention to some of the means by which the cost of 
repairs may be reduced. The importance of centralizing the 
work of heavy repairs in one or more large shops on the 
system, well equipped for doing such work economically, 
should not be lost sight of. Heavy repairs conducted in small 
and imperfectly equipped shops, not only cost more than at 
the main shops, but require more time and keep the engine 
out of service for a longer period than are necessary. This is 
a serious matter when there is sufficient business to keep all 
the motive power moving. The only circumstances under 
which repairs made at small shops would be cheaper than 
at the main shops would be when there was a large differ- 
ence in the rate of wages in favor of the small shop, Certain 
work, however, can be done economically and quickly in the 
small shop, when the latter is supplied from the main shops 
with those finished parts for which it has no facilities. Un- 
less unusual conditions exist a second plant for heavy re- 
airs should not be considered until the first has become 
arge enough to warrant the installation within it of first- 
class tools, and every convenience by which the cost of the 
work will be reduced. This having been achieved, ard a 
greater output being desired, it is a question, depending for 
answer upon local conditions, whether the increased capa- 
city be obtained by enlarging the plant or building a second 
one, with the expectation that in a short time it will also be 
large enough to warrant the installation of a large amount 
of labor-saving machinery. 

Continuing, the report said that formerly little was done 

toward repairing an engine before it entered the shops, but 
that now many parts were kept on hand in a partly or 

wholly finished condition, thus facilitating repairs and 

shortening the necessary time for the same, These parts be- 

ing finished at the convenience of the shop also reduces the 

points, and the lack of care in keeping such places stocked 
with the supplies and stores they require, and only those. 
Thousands of dollars are locked up in supplies at these and 
larger points, that have gradually accumulated and for 
which there is seldom anydemand. The stock at each place 
should be kept as low as possible, and yet it should be of 
such a character as will fully meet the demands at that 
point. 
The tools required for running repairs at outlying points 

where the number of locomotives cared for is about twenty- 
five, are as follows: 
One boiler and engine, 1 lathe, planer, drill press, bolt 

cutter, blacksmith's forge, grindstone and 1 complete set of 
hand tools, 

G. W. RHODEs, JACOB JOHANN, W. SmiTuH, J. N, Barr, 
Wo. GARSTANG, W. H. MARSHALL, Committee. 

The report of the committee to name subjects for investi- 
gation by the Association during the coming year then 
made its report, which was adopted. 

Report of Committee on Subjects, 

1, Stacks, Smokeboxes and Exhaust Nozzles, 
2. Locomotive Fire Kindlers, 
3. Shop Tests of Locomotives. 
4, A Decimal System of Gages for thickness of sheet 

metal, tubes and wire—the committee to confer with manu- 
facturers and others, and to submit a practicable system for 
adoption by the association. 

5. The Utilization of Railway Scrap Material, and best 
method of handling the same. 

6. Causes of Bulging in Firebox Sheets. 
7. Best Materials for Boiler Tubes and specifications for 

the same. 
8. Piston and Piston Rod Fastenings with special reference 

to pistons of large diameter and light weight. 
9. To Submit a Set of Proportions for Riveted Joints 

representing approved practice, 
10. Wear of Driving Wheel Tires as affected by Weight 

upon the same. 
11, Pheumatic and Electric Transmission of Power in 

Railway Shops. 

The officers elected for the ensuing year were: William 

Garstang, President ; R. C, Blackall, First Vice-President ; 

R. H. Soule, Second Vice-President ; Angus Sinclair, Secre- 

tary; and O. Stewart, Treasurer. Two votes were necessary 

to elect a second vice-president. 

The vote for secretary being announced Mr. Angus Sin~ 

clair was found to have received 77 votes out of a total of 

122, On motion of Mr, Setchel the election of Mr. Sinclair 

was made unanimous, 
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The Master Car Builders’ Convention. 

(Continued from page 109, NATIONAL CAR AND LOCOMOTIVE 

BUILDER for July.) 

After the discussion of the rules of interchange ended, 

during the last session of the convention, the president an- 

nounced that the report of the Committee on Automatic 

Coupler Standards and Limits would be read. This was 

done by Mr. Wallis, the chairman of the committee. 

Automatic Coupler Standards and Limits, 

All the manufacturers of M. C. B. couplers were invited to 
participate in the test; fifteen accepted, four declined, and 
about seventeen did not respond; eight not invited sent 
couplers. Twenty-one complete sets and four incomplete 
sets of couplers were tested, and of this number fourteen 
were made of malleable iron and eleven of steel, all couplers 
being equipped with steel knuckles. 
The results obtained in the striking tests show 16 per cent. 

of the shanks cracked and broken behind the head; 26 per 
cent, cracked and broken in the head, and 44 per cent. of 
knuckles broken. ‘The results of these tests should be con- 
sidered as furnishing independent information from the 
drop tests made on a solid foundation. In the tests of 1893 
the entire shock was transmitted through the shank and 
barrel of the coupler, whereas in the tests of 1894 the larger 
part of the shock was transmitted through the horn, as in 
service. Your committee believes that tke latter tests will 
furnish more useful information than those of the previous 
year, for should couplers be redesigned on the strength of 
tests of 1893 alone, there would be a tendency to strengthen 
parts of shanks which both the tests of 1894 as well as obser- 
vations of service show do not fail. Where strength is really 
needed is directly back of the head, and we are without any 
reliable data showing that other parts of barrels need be 
any stronger. 

ler manufacturers, and to-day the guard arm has been 
strengthened, and the percentage of failures at this point 
is diminished and will continue to diminish with the more 
extensive application of the M. C. B. coupler. 
Couplers which were not fractured in the general tests 

were subjected to an extra guard arm test, which was to de- 
struction. It will be noticed that of these, 33, or 86 per cent., 
failed from broken shanks, and only one, or 2.6 per cent., 
from broken guard arms. In six, or 15 per cent., the guard 
arms were so much bent as to preclude further test. 
Your committee would, therefore, indorsing the recom- 

mendations made in the report of 1892, call atte:.tion to the 
necessity of a revision of the dimensions of the shank imme- 
diately behind the head, and while larger fillets would ac- 
complish good results, at the same time it believes that a 
more satisfactory design would be the widening of the 
shank for a short distance, together with the introduction 
of larger fillets. 
Your committee would again call attention to the indiffer- 

ence displayed toward the M.C. B. contour lines. Out of 
114 couplers presented, representing 25 different kinds, but 
20 couplers fully complied with the M. C. B. limit gages. 

In regard to locking device your committee is at a loss to 
recommend anything that would beof value. It has been 
impossiele to assimilate the many different types presented. 
This must be the work of future investigation. It has only 
to say that the results show that locking devices are efficient 
in proportion to their simplicity. 
Your committee bas great hesitancy in recommending a 

material to be used for couplers. The result shows that the 
strongest coupler, all other things being equal, will no doubt 
be made of steel. The worst steel bar, however, is not as 
good as the best malleable iron bar, although the best steel 
bar is superior to the best malleable iron bar, and the poor- 
est steel bar is better than the poorest coupler made of 
malleable iron. It does not follow, however, that the use of 
malleable iron is to be condemned, for the reason that your 
committee does not believe that strength alone is the all- 
important item. Few structures, involving expenditure of 
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have given us a mass of information that it will be well for 
every member of the association to study. They have given 

us information which will enable us to make tests, and have 
given the manufacturers information which will enable them 

to meet the requirements. It is, as a rule, thought that a 

committee has not completed its work until it has made 

some recommendations for us to vote on; at the same time, 

some of the most valuable reports are of a character that it 

is not necessary to vote upon. I am satisfied that the whole 

association feels that the knowledge of the members, and 

their opportunities for knowledge in this matter, have been 

advanced by the work of this committee. 

Mr. Marshall’s motion was put and carried. 

Mr. E. D. Bronner read the report of the Committee on Air- 

Brake and Hand-Brake Apparatus on Cars. 

Air-Brake and Hand-Brake Apparatus on Cars. 

Upon looking over the field which should be covered by 
its instructions, the committee finds that it is obvious that 
the brake apparatus upon passenger cars, being so constantly 
under the supervision of inspectors, and the opportunities 
for repair and mainienance of the same being so frequent 
and regular, the standards of efficiency established by the 
various reports heretofore made to this Association and by 
the myee inignanee Air-Brake Company, can be easily main- 
tained. 
The one point the committee wishes to touch upon in this 

connection, however, is in relation to the hand brakes upon 
passenger cars. It finds that on the majority of roads the 
hand-brake wheel is placed so close to the center line of the 
car that it will not be effective when the ordinary car with 
this standard of hand brake gear is coupled toa vestibuled 
car. It also finds that in nearly all cases the brake chain is 
attached directly to the brake staff with no method of in- 
creasiny the power of the brakeman operating the wheel. 

M. C. B. COUPLER TESTS, 1894.—SUMMARY STATEMENT OF RESULTS. 
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There were 46 bent pivot pins not shown in this table. 

The jerk test may be open to criticism as being artificial; 
but without this, or some similar test, we would have but 
little information as to the efficiency of locking devices, and 
the sufficiency of pins, lugs and knuckles under pulling con 
ditions. In the jerk tests the equalizing bar was so shaped 
at the ends as to bring direct pul] upon the knuckles of the 
pair of couplers under test, with the least possible spread- 
ing action. The results of the test show 95-10 per cent. of 
the couplers broke in the heads, and 26 per cent. of the 
knuckles broken; the remaining couplers were thrown 
out on account of distortion beyond the limits of the test by 
the combined failure of pivot pins, knuckles and locks. 
The result of the Beene and jerk tests, considered to- 

gether, show that out of 92couplers 22.8 per cent. of the 
knuckles were broken or cracked, and 30.4 percent. of the 
couplers broken, either in head or shank; but the breakage 
in knuckles would probably have been greater had not many 
of them been thrown out on account of being beyond the 
limit, before they were broken—52 per cent. of the couplers 
failing on this account; which goes to show that the pivot 
pins are generally weak, a'lowing knockles to close before 
any other damage has been done. It will be observed that 
coupler lug failures are exceedingly few. 
Of knuckle failures 70 per cent. are in tongue, 14 per cent. 

aa one or both of the lugs, and the same percentage in pin 
ole. 
The guard arm test may also be criticised as artificial and 

arbicrary. Service has shown, however, that a very large 
percentage of coupler failures is due to guard arm break- 
ages, the result, no doubt, of blows from ordinary link and 
pin couplers glancing from closed knuckles or striking 
direclly upon the guard arms. 
The results of the test are 68 per cent. broken shanks, 27 

per cent. broken guard arms and 18 per cent. broken locks, 
some couplers combining two or more failures. 
The result of this test conflicts with the observation of 

service, for whereas in actual service there is a preponder- 
ance of guard arm failures, in the test the shank failures are 
in excess. The probable explanation is that direct blows 
concentrate the shock on the opposite side of shank, where- 
as a glancing blow, or one from a broken link and pin coup~ 
ler, wedges off and breaks the guard arm alone. 

It is impossible, of course, without great expense, to pro- 
vide a machine where guard arm tests, under all conditions, 
can be made. At the same time, it seems to be reasonably 
certain that direct blows will break the shank, whereas 
glaucing blows will produce similar results on the guard 
arm. The latter point has been recognized already by coup- 

money, are designed to do more than is required of them 
with the proper safety factor. A coupler of steel or one of 
malleable iron may be made so heavy and so large as to be 
practically indistructible, and at the same time it would be 
neither cheap in first cost nor satisfactory to use. Future 
developments would seem to be in the line of making a 
coupler as light as possible, and sufficiently strong to meet 
the strains to which it is subjected, of as cheap material as is 
consistent with the above; and the coupler which will have 
the highest commercial value will be the one which com- 
bines the elements “minimum weight,” ‘‘minimum first 
cost,” “the greatest average strength,” and ‘‘the most per- 
fect yet simple action.” In addition to this we must consider 
also the cost of renewals of couplers which have failed in 
service. 

J. M. Wa.tis, R. D. Wape, S. A. CRONE, J.S. LENTZ, J. 
H. McConneE Lt, T. G. DuNcAN, Committee. 

Mr. Marshall: I move that the report be received and the 

committee discharged, with thanks, 

Mr. Rhodes: The information in regard to couplers which 

has been given to the association during the past two years 
has been very satisfactory. We simply appoint a comniittee 
on these subjects, but we do not always realize the work 

involved. I presume it has not cost Mr. Wallis’ company 

Jess than $6,000 or $7,000 to conduct these tests. After such 

work as this it looks odd that we should accept this report 

and discharge the committee. We feel the committee has 

done this association a great service. I believe in this kind of 

investigation that there isa time when it is well tostop for a 

while. When you show the direction in which investigations 

can be made you are assisting all parties concerned. This 

was the case with the air-brake investigation, when it was 

continued for two years and dropped for two years, and 

taken up again. 

Mr. Wallis: The machine is at Altoona, and will be there 
permanently, and is at the disposal of the M. C. B. Associa- 

tion or any manufacturers who wish to use it, 

Mr. Barr: I agree with Mr. Rhodes; and Iintended to say 

a few words in connection with this, and that is the com- 

mittee, while they have not made any recommendations, 

With the small wheels necessarily used, the question arises 
whether the full efficiency of the hand-brake can be obtained 
by this means. Onaccount of the increase of vestibuled 
cars in service, and what seems to be a lack of power in the 
hand brakes, it is inclined to think the appointment of a 
committee to consider this question and make recommenda- 
tions to the Association would be advisable. 
The prevalent idea has been that asystematic and rigid air 

test of all air brakes, coupled with the necessary repairing, 
would entail large expense and delay to freight on account 
of the time required to do the testing and repairing, and the 
large amount of extraswitching whichit was assumed would 
be necessary. We will assume that the shop practice in ap- 
plying the apparatus to the carsis up to the acknowledged 
standards, and that cars go on totheroad ina complete state 
of efficiency and properly marked as to oiling, cleaning, ete.; 
that the shops have all been piped, with all necessary ar- 
rangements to couple the air to any car on any track; that 
all cars passing through the shops for repairs are there 
theme y tested and put in proper condition before they 
eave, 
This practice is of course quite general. The difficulty, 

however, is to devise a method to maintain the brakes on 
cars which do not come into the shops except at long inter 
vals—in the majority of cases extending over years. The 
next development would be to equip all light repair shops 
and outside repair tracks with a similar air plant, consist- 
ing of air compressor, piping, etc., to reach every car comin 
on to such repair tracks for any cause, and to give them a 
the necessary test and care. When you consider the 
immense number of cars placed upon repair tracks for other 
necessary causes outside of air brake defects, it will be 
apparent that a very large number of cars will be reached 
in this way without any extra delay or extra expense on 
account of switching. After this stage had been reached, 
the next would be to improve the method of making 
terminal and interchange inspections. The obvious method 
would be to substitute for the common inspection by obser- 
yation or test by i oa which, in the former case, is merely 
superficial, and in the latter is limited and unsatisfactory, a 
test made by the same methods as on repair tracks. It may 
be considered that this method will entail delay, but oxpelm 
ence with the system in view has demonstrated that this is 
not the case. 
Atthe particular plant in mind the tracks where trains of 

interchange freight cars are received and from which the 
trains are sent out on the line, are supplied with air at th 
standard pressure and with connections every 36 feet, so thal 
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the train can be reached at any point or at any car. Whena 
train is received the air is applied at once, and the test, in- 
spection and light repairs carried on while the ordinary 
inspection and light repairs of the other parts of the car are 
in progress. The time occupied by the ordinary work has 
been found sufficient to prevent any extra delay on account 
of air brake work. At this plant large numbers of cars are 
of course handled, Their inspection and repair of air brakes 
is very rigid, however, as no car with defective apparatus is 
permitted to go out on the line. Even with this extreme 
method, they find that no extra delay is entailed, and very 
few cars are switched out for these repairs, most of the work 
being done while the car isin the train. They replace de- 
fective hose, take up slack, replace a section of pipe where 
practicable ; and it a triple is not efficient from any cause, 
replace it entirely ; all of which is done in train. 

t has been found that a new triple can be applied in less 
than fifteen minutes ordinarily, and it has been done in 
seven minutes. This is, therefore, the quickest and surest 
way of putting a triple inorder. The one removed can be 
put in condition in the shop at the repairer’s leisure, a 
special airbrake room being provided convenient to the 
testing tracks, where all supplies and parts necessary for 
the maintenance of the brakes are kept on hand, and which 
is provided with all necessary tools and appliances for re- 
pairing or putting in order defective parts that have been 
removed from cars, which, when they are again put in efti- 
cient condition are placed with the good stock, to be used 
again when needed, 

The simplicity, effectiveness and small cost of this plant, 
considering its extent, were surprising. Near their steam 
supply was placed an 8-inch air pump and a locomotive air 
reservoir; from this was strupvg a 1l-inch wrought-iron pipe, 
which in the yards was placed alongside of every second 
track (thus enabling one line of pipe to supply two tracks). 
The pipe was laid on top of the ties, close to the rail for pro- 
tection, and was held in place by large-sized staples, driven 
into the ties so as to permit of a movement of the pipe in ex- 
panding and contracting. A branch pipe, l-inch, 18 inches 
long, was connected every 36 feet, and on this was fitted a 
cutout cock anda small length of hose (about 12 inches), to 
which was fitted a l-inch airbrake coupling. The hose and 
coupling are close to the track, in a covered iron box to pro- 
tect from snow, ice, water and dirt. This method of laying 
a supply pipe in a freight yard is much cheaper than when 
laid under ground, and it is also thought that the pipe 
will last longer. The men who do the airbrake inspect- 
ing and repairs are especially trained for the duty; 
this has been found necessary, and is what will have 
to be done wherever it is attempted. They carry a 
hose about 8 or 10 feet long, with double coupling, and 
are thus enabled to connect the air to any car without 
inconvenience. It has been found that no extra reser- 
voirs at outside points are necessary, and no trouble was 
experienced last winter from freezing if the system was 
drained out every 12 hours, which was done by simply open- 
ing a cock at the end of the lines and blowing the water out. 
Check valves are placed occasionally in the lines to prevent 
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a return current of air if it is desired to use the air back of 
another point where it is being used. This plant has a total 
of 8,500 feet of pipe, and it has been demonstrated by practi- 
cal use that there is sufficient pressure at any point in the 
system to do the necessary testing fora large yard. Ata 
distance of 2,000 feet from the pump, actual test has deter- 
mined that the reduction in pressure is but one pound from 
that indicated at the pump. 
The airbrake apparatus is a delicate piece of mechanism 

which is capable of yielding wonderful results -in operation 
of railroads, To attain these results the various parts must 
be maintained in proper adjustment; worn-out or damaged 
parts must be renewed or repaired; screens, triples and 
cylinders must be kept clear of dirt, gum, etc., and the last 
two named must be properly oiled at stated intervals. It is 
not sufficient to equip a car and turn it loose to take care of 
i self. No hesitation is evinced by railroad companies in 
taking the necessary time and expending the necessary 
money to maintain the other parts of thecar; and, consider- 
ing the vast amounts of money already expended and to be 
spent in applying this apparatus to freight cars, which,with 
the extra foundation rigging, must be at least 12 per cent, 
of the value of the car itself, it seems inconsistent that 
there should be any hesitation in providing the means and 
appliances to maintain this equipment in an efficient con- 
dition, That this is not being done in an efficient manner 
is beyond question, from the information at hand. 
The large number of cars already equipped is being taken 

advantage of even by those companies that have none of 
their own, which is shown by the replies to the circular, 
when 39 out of the 40 companies state that they place all air- 
brake cars ahead in their trains and operate the brakes. 
How long this will continue to be an advantage and not a 
danger will depend upon what is done to maintain them in 
a proper condition of efficiency. The way to maintain the 
standard of efficiency is to take care of the brakes. 
The committee cannot elaborate a method which would do 

for all roads under all conditions. The explicit information as 
to methods, pe in the replies to our circular, is very 
limited, and the little it offers was necessarily obtained by 
len visits to plantsin operation. After the apparatus has 
een properly applied to cars, its efficiency can only be main-— 

tained by rigid inspection, and repairs at every opportunity, 
and this can be attained in a satisfactory manner by the in- 
tronuction of air plants in which a constant and copious 
supply of air at the standard pressure is maintained by some 
power and distributed through shops, repair tracks, and in- 
specting yards, so that itcan be conveniently connected to 
any train or car without any extra switching. If it cannot 
be extended to the inspecting tracks, it should at least be 
placed on all repair tracks of any importance at the earliest 
moment. These tests only, if properly maintained, would in- 
sure a rapid improvement, and help to a very large extent in 
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maintaining the brakes. Some companies will not permit 
any car to leave its yards with defective airbrakes; others, 
and these, of course, a very large majority, consider that a 
car in which the hand brakes are effective, even though the 
airbrakes are inoperative or defective, to be no worse than 
acar without nishvalken) and permit it to go forward, in many 
casesin a defective condition, expecting that the defects will 
be detected and taken care of at terminals. They must 
“trust to luck,” however, that this is done, as but seven roads 
say that they have any system of indicating to other inspec- 
tors that the caris defective, and the lack of facilities for test 
inspection in yards and at terminals would render the chances 
of its detection very small before it was again placed in atrain. 
To fill this want, the Western Railway Club has presented 
a form of airbrake defect card, which appears to your com- 
mittee to be a good one, and which is hereby submitted for 
adoption as recommended practice. 
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The “ Reliable’ Water Gage. 

The accompanying engraving shows a new form of water 
gage for steam boilers. It is made by the Reliable Water 

Gauge and Manufacturing Company, of 
No. 916 South Third street, St. Louis, Mo. 
Every steam user is aware of the annoy- 
ance, expense and damage caused by the 
frequent breaking of the ordinary round 
glass water gage. The “Reliable” water 
gage consists, as shown in thecut, ofa 
handsomely finished brass casing, heavy 
enough to withstand any boiler pressure. 
Above and below the view space is the 
brass connecting pipe, which takes the 
place and is the size of the ordinary glass 
tube. The whole instrument can thus be 
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We find, in looking over a list of defects found at an inter- 

change inspection point, that the number of airbrake 
coupling gaskets replaced is very large. In an effort tokeep 
the apparatus clean, many companies are endeavoring to 
enforce the hanging up of the hose; in many eases this is 
improperly done, and the bent hose becomes a receiving 
basin for flying dust and cinders, in which case it would be 
preferable to let the hose hang down. This is not the only 
evil. The hook on the dummy coupling is inserted inside the 
gasket very often, and the result is that the usefulness of 
the gasket is destroyed in ashort time. In no other way 
can we account for the large number of gaskets found de- 
fective. The remedy we would suggest is that proposed by 
the Central Railway Club, consisting of an enlargement of 
the point of the hook in the present dummy coupler, in ac- 
cordance with design shown in Fig. 1, which will prevent an 
improper use of it, and which insures freedom from damag:- 
ing contact with the gasket, and exclusion of dirt whenever 
the coupling is hung up. 

KE. D. BRONNER, PULASKI LEEDS, JAMES MCGEE, WIL- 
LIAM McWoop, W. P. Stppons, Committee. 

Mr. Waitt moved that the report be received and the com- 

mittee continued another year to consider the two points 
they have brought up. Carried, 

The Williams All-Steel Coupler, 

The M. C. B. ear coupler illustrated herewith is made en- 
tirely of steel and has the liner blocks cast on. It is manu- 
factured by the Chicago Tire and Spring Company, of Chi- 
cago, Ill.. and weighs but 195 pounds. It is claimed that 
this weight is from 25 to 50 pounds less than that of any 
other standard M. C. B. coupler. It is also claimed that the 
lock in this coupler cannot be bent, broken, displaced or 
worn out. It has successfully withstood three drops of a 
1,640-pound weight from 10 
feet, and 12 drops from 15 feet, 
or 10 extra drops from 15 feet 
without breaking. A pair of 
these couplers withstood a 
pulling test of 179,000 pounds, 
or 69,000 pounds in excess 
of M. C. B. requirements. 
Further desirable information 
respecting this coupler can be 
obtained by addressing Mr. 
Dyer Williams, Grand Pacific 
Hotel, Chicago. 

The Bloomsburg Car Com- 
pany, of Bloomsburg, Pa, 
manufacturers of freight,mine 
and dump cars, has just pub- 
lished a second edition of 
its illustrated catalogue, in 
which is added a number of 
new cuts and illustrations, 
among others a general view 
of the company’s works at 
Bloomsburg. These were first 
erected in 1868, and after 
being destroyed completely 
by fire in 1879 were rebuilt. 
To these, year by year, the 
company bas made improve- 
ments and additions, and has 
introduced new machinery as 
fast as it was found to be ne. 
cessary for the _ thorough 
equipment of the shops. The 
plant now covers over tour 
acres of ground, and the shops 
alone cover two acres. ‘lhe 
members of this firm have 
been in the car building busi- 
ness for the past 25 years, and 
are thoroughly conversant 
with every detail of construc- 
tion of the preat variety of 
cars now in use. 

upon which 
lock is sus- 
pended. 

KNUCKLE OPENING 

SPRING. 

Made of 5-i6 Cru- 
cible Steel. 

The works of the Brown & 
Sharpe Manufacturing Com- 
pany, at Providence, R. I., 
will be closed, it is announced, 
from August 6 to 18 inclusive, 
for repairs, 

slipped into any gage in exactly the same 
manner as a glass tube is put in, without 
any alteration whatever. The face of the 
casing is milled to a perfectly smooth sur- 
face, and then faced with a specially pre- 
pared and tempered highly polished flat 
Scotch glass, ;4 of an inch thick, held in 
place substantially, but yet readily re- 
movable, This glass is so prepared as to 
withstand all changes of temperature 
without cracking, and it is perfectly safe 
for very high pressures. An aluminum 
reflector makes the height of the water 
more readily noticeable than in the ordi- 
nary gage. Some of the advantages of 
this gage over the round water glass 
are that it will not break when subjected 
to high pressure and changing tempera- 
ture, and the usual expense of purchasing 

glasses and rubber washers is avoided, as is also the trouble 
and annoyance of replacing broken glasses. 

Sarr a a DOr: 

The United States Circuit Court for the District of New 
Jersey has rendered a decision in the case of the Standard 
Paint Company vs. Henry J. Bird and James L. Reynolds, 
in which it isadjudged that the members of the Standard 
Paint Company were the first persons to produce a paper 
coated with the solid residuum of petroleum, and combining 
the characteristics of an odorless, water, acid, alkali and 
airproof paper, and that the patent under which the Stand 
ard Paint Company has hitherto manufactured was valid 
and had been infringed. The Court held that any paper 
possessing the same essential characteristics and produced 
by the coating with any material similar to that employed 
by this company, by whatever name it may be called, is an 
infringement of its patent. 
A permanent injunction was granted against Messrs. 

Bird and Reynolds in the action referred to, directing that 
an accounting be had to determine the damages to the 
Standard Paint Company. The litigation referred to has 
covered a period of over four years, and the decision should 
be a caution against the use of any sheathing or insulating 
papers which fall within its meaning. 

The Standard Brake Company, of 50 Exchange Place, New 
York, has perfected a device for quickening the application 
of air brakes. It is called an accelerator, and at a recent 
test made in the presence of a representative of THE 
NATIONAL CAR AND LOCOMOTIVE BUILDER it did acceler- 
ate the application of a Westinghouse quick-action freight 
brake so that with the device in operation the application 
was made in .16 of a second, and without it the application 
was made in .825 of a second, with approximately the same 
pressure. 

The Boston Belting Company, of Boston, Mass., has just 
issued a new price list in pamphlet form. This company ha$ 
been engaged since 1828 in the manufacture of India rubber 
goods for mechanical purposes, and its methods of manu- 
facture have reached a high state of perfection, as shown by 
the excellent quality of the numerous kinds of rubber goods 
it makes. It has also invented and perfected most of the 
machinery for the manufacture of rubber goods, 

Lock showing position when 
locked, also dotted lines show- 
ing position when knuckle is 
open and coupler uncoupled, 

g-in. Hinge or Knuckle Pin. 
1 
2 

THE WILLIAMS ALL-STEEL COUPLER, 
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A Floating Palace. 

The Norwich Line placed an elegant new steamer in com- 

mission July 10 to run in connection with the steamboat 

train of the New York & New England Railroad. The new 

boat is the ‘City of Lowell.” Year by year the imposing and 

world-famous fleet of floating palaces of white, whose 

paddles and propellers ceaselessly churn the waters of Long 

Island Sound by day and night, grows larger in numbers and 

more magnificent in‘detail. All that the very best minds in 

naval architecture and engineering science can bring to bear 

upon the problems of greater speed and more artistic appoint- 

ments has been devoted to each succeeding addition to this 

royal flotilla, and in the “‘ City of Lowell,” the newest acquisi- 

tion to the fleet of the popular Norwich & New York Trans- 

portation Company, known more generally as the Norwich 

Line, the acme of perfection would appear to have been 

achieved. 
The ** City of Lowell” was built at the Bath Iron Works, 

Bath, Me., from which some of the finest vessels in America 

have been turned out, and was designed by A. Cary Smith, 

the well-known and successful steamboat and yacht de- 

signer of New York. Her hull is constructed entirely of 

steel, with four complete transverse water-tight bulkheads. 

She has five decks—lower, main, saloon, gallery, and hurri- 

cane; most of the work above the main deck being of wood. 

Some of her dimensions are as follows: Length of keel, 320 

feet; length over all, 336 feet linch; beam, moulded, 49 feet 

614 inches; beam, over guards, 66 feet ; Craft, loaded, 13 

feet; depth, main deck to keel, 20 feet 4 inches; tonnage, 

2,400 tons. 

Half Universal Radial Drills. 

In this issue of the NATIONAL CAR AND LOCOMOTIVE 

BuILpDER is illustrated the half universal radial drill, man- 

ufactured by the the Bickford Drill & Tool Company, of 

Cincinnati, O. This machine is made in two sizes called the 

styles A and D machines, and the following is a general de- 

scription of both machines: 

The base plate is very heavy and deep, and is ribbed and 

braced on the under side so as to avoid all spring. The 

column, with large round base, is bolted to the bottom 

plate, and over this column, with long bearing on top and 

bottom, is fitted the outside sleeve, which carries the arm. 

This arrangement is only found on these tools, and makes 

them the stiffest machines of their kind on the market to- 

day. The sleeve rests on the bottom, on a large flange, and 

is fitted with three clamping bolts. The rotating arm, 

fitted over the sleeve, is of a box form, strongly braced 

and raises and lowers by power. The flange of the sleeve is 

provided with roller bearings which allow the arm to swing 

with perfect freedom. The machine is driven by a cone 

pulley shown on the back of the drill, and by means of 

miter gears through the inside of column to the top. All 

sizes are fitted with back gearing. The spindles have 

a powerful automatic feed, and are fitted with the 

Bickford patent quick return motion. The box table, 

together with the countershaft complete, is furnished 

with each machine. The universal tilting table will be fur- 

nished, if desired. The shafts and spindles, likewise the 
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worm and worm rings, together with the main gearing, are 

made of steel. All gearing iscut from thesolid. The head 

of these machines can be swiveled at any angle upon the 

arm, but the company also manufactures full universal radial 

drills, or machines which have rotating heads, and the arm 

revolves around its own axis. thereby making it possible to 

drill at any angle and in any direction within the range of 

the arm. 

The style A machine wil] drill to the center of a 10 foot 

circle and will receive 4 feet 10 inches over base, and weighs 

6,500 pounds. The style D machine will drill to the center 

of an 11-foot circle and will receive 6 feet 8 inches over base, 

and weighs 12,000 pounds. 

Further information in regard to these machines will be 

furnished by the manufacturers, the Bickford Drill & Tool 

Company, Cincinnati, O. 

The Burns M. C. B. Coupler. 

One of the most interesting exhibits at the Saratoga con- 

ventions in June was the Burns automatic car coupler, 

which is illustrated herewith, and which is made by the 

Syracuse Malleable Iron Works, at Syracuse, N. Y. The bar 
of this coupler is made of malleable iron, and all the other 

parts of cast steel. The construction of the coupler is shown 

in the accompanying cuts, and it will be noted that it con- 

forms to M. C. B. specifications, 
Fig. 1 shows the bar with the knuckle closed, and Fig. 2 

with it open. There are five parts of the coupler, as fol- 
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lows: The bar, the knuckle, knuckle pin, lock and the 

knuckle opener. The lock is operated by a shaft which ex- 

tends horizontally through the side of the bar back of the 

pivot pin, and the knuckle is moved by the lock. The lock 

itself is a heavy casting and in locking falls between the 

tail of the knuckle and the wall of the bar, forming a solid 

backing against which the pull on the knuckle is received. 

The knuckle opening device is positive and is operated by 

the same motion as the lock. 
The locking arrangement opens from the side, and this 

prevents snow, ice or cinders from getting inside; and it is 
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A Ha.¥F UNIVERSAL RADIAL DRILL, 

claimed that the construction of the lock is such that it can- 

not jump and unlock the knuckle while the train is in mo- 

tion, The coupler has been tested in accordance with the 
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and has given satisfaction. 
prolonged service test on the Delaware, Lackawanna & 

Western R. R., without failing in particular. 

It has also been subjected to a 

The Craig Reynolds Foundry Company, of Dayton, O., is 

now at work erecting for the Big Four System at Mattoon, 

Ill., two complete sets of gates protecting street crossings 

1,200 feet apart, and connected with and operated from a 

central tower-house. This is an undertaking that has not 

been attempted by other manufacturers of crossing gates. 

The absolute reliability that can be placed in the perfect 

mechanical features of the Dayton gate enables the makers 

to perform this contract and guarantee it for a period of five 

years. 

We understand that Messrs. T, Isbester and H. Wood- 
land are very well pleased with their connection with the 

Star Headlight Company, of Rochester, N. Y. These gen- 

tlemen were connected with the Utica Headlight Works for 

a number of years until recently, and they find that the 
headlights, lanterns, etc., made by the Star Headlight Com- 

pany, and the facilities for making the same, are equal in 

every way to those of the United States Headlight Company. 

The address of the Messrs. Isbester and Woodland is the 

Western Union Building, Chicago. 

The Sterlingworth Railway Supply Company, of 256 

Broadway, New York, has become the exclusive selling 

agent in the railway field of the Magnolia Metal Company, 

and will endeavor to establish the same enviable reputation 

for Magnolia metal in this field that it has attained in marine 
and stationary engineering. Those who have used Magnolia 

metal believe that the agents will have little trouble in 

doing this. Mr. George Royal, Jr., is the Western agent of 

the company, with office in the Mondadnock Building, 
Chicago; and Mr, A. B. Bosticis the Southern agent, with 
headquarters at Atlanta, Ga. 

Our Directory 
OF OFFICIAL CHANGES IN JULY. 

We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Boston & Maine.—H. E, Folsom is appointed superintend- 
ent of the Connecticut River & Passumpsie Division, with 
oftice at Londonville, Vt. H. F.Sampsonis appointed As 
sistant Superintendent at Springfield Mass. 

Buffalo, Rochester & Pittsburgh.—William T. Small, Su- 
perintendent of Motive Power, died July 6. 

Canadian Pacific.—George Preston, Master Mechanic at 
Toronto Junction, is transferred to the Eastern Division, and 
is succeeded by George MacKinnon. 

Cumberland & Pennsylvania.—P. E. Burwell, General 
Superintendent, has resigned, and is succeeded by Lewis M. 
Hamilton. 

Delaware & Hudson.—C. R. Manville, Superintendent 
oes Division, has moved his oftice to Scranton, 

a. 

Flint & Pere Marquette.—W. H. Baldwin, General Mana 
ger, has resigned. 

Glendon & Gulf Railroad.—Frank D. Jones is appointed 
Superintendent, with office at Glendon, N. C. 

Iowa Central.—L. M. Martin is appointed General Mana- 
ger, with offices at Marshalltown, la. 

Mexico Cuernavaca & Pacific_—W. W. Mayberry, General 
Superintendent, has resigned, and is succeeded by W. T. 
Sprague. 

Minneapolis & St. Louis.—A. L. Mohler is appointed Gen- 
eral Manager. 

Minnesota Transfer.—Robert Dudgeon is appointed Su- 
perintendent, vice D. M. Sullivan, resigned. 
New York & New England.—T. W. Kennan is appointed 

Superintendent of the Central Division, vice G, W. Offutt, 
resigned, 

Ohio Southern.—Homer T, Dick has been appointed Super: 
intendent. 

Pennsylvania Railroad.—J. F, Miller, General Superin- 
tendent Southwest system, has removed his headquarters to 
Chicago. 

Pittsburgh & Western,—R. Finney, Jr., is appointed Pur- 
chasing Agent, with office at Allegheny, Pa., vice J.J. Saint, 
resigned. 
Seaboard Air Line.—James Maglenn is appointed Super- 

intendent of Motive Power, with office at Raleigh, N. C. 
D.S. Shaw is appointed Master Mechanic at the same place. 
D. W. Ballentine is appointed Master Car Builder, with 
office at Portsmouth, Va. 

Sedalia, Warsaw & Southern Railroad.—Thos. F. 
Mitchum is appointed Receiver. 

South Carolina & Georgia,—J. M. Turner, Superintendent. 
has resigned. 

South Carolina & Georgia.—C. M. Ward, General Mana- 
ger, has resigned, and is succeeded by L, A. Emerson, witt 
office at Charleston, S.C, W.S. Jones is appointed Genera 
Superintendent, with office at the same place. 

Washington & Chesapeake Beach.—Winfield J. Taylor i: 
appointed Receiver, 

ual 
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It is said that an electric railway, 300 miles long, is to be 

built, connecting Boise City and Lewiston, Idaho. 

The Soutk:western Railroad system of Russia is to be 

purchased oy the St. Petersburg government on Jan. 1, 

1895. 

The Brooks Locomotive Works, of Dunkirk, N. Y., have 

recently finished two locomotives for the Toledo & Ohio 

Central. 

The Johnson Steel Company has filed in Elyria, O., a 

$2,000,000 mortgage in favor of the United States Trust 

Company. 

The Harlan & Hollingsworth Company, of Wilmington, 

Del., has completed two cars for the United States Fish 

Commission. 

The shops of the Reading Railroad Company in Reading 

are being run on double time to meet the demand for box 

and gondola cars. 

Asaresult of the order for the elevation of the Lake 

Shore tracks in Chicago, the company’s yards will be re- 

moved to Porter, Ind. 

The usual output of over 200 new locomotives by the 

shops of the Pennsylvania Railroad will be reduced to 
about 100 locomotives this year. 

A stage coach was engulfed by a wall of water created 

by a cloudburst near Berwind, Colo., on Aug. 8,and all the 

passengers, four in number, and the driver perished. 

A broken axle caused the wrecking of 18 cars of an east- 

bound Pennsylvania Railroad freight train at Chester Val- 

ley, 32 miles west of Philadelphia, on Aug. 20, 

A freight train on the Wabash Railroad struck a horse 

near Jonesboro, Mo., Aug. 19. The engine and 19 cars 

were derailed and the engineer and two tramps were killed, 

The Illinois Central road has adopted the ‘ Pullman 

color” as a standard for all its passenger equipment except 

the suburban cars in Chicago. These will be painted yel- 
low as heretofore. 

The plant of the Grant Locomotive Works at Chicago has 
been leased to the Siemens—Halske company for $1,000 per 

month. The electric works of the latter company, at Chicago, 
were burned Aug. 1. 

The Consolidated Coal Company, of Frostburg, Md., has 

informed all the miners who stuck to their posts during 

the recent protracted strike that they will each receive nine 
months’ rent and fuel free, 

William Burke, a section foreman, Philip Roth, a laborer, 

and Joseph Corley, aged 15 years, have been arrested at 

Chicago on the charge of attempting to wreck a train on 

the Chicago & Great Western Railroad, at Maywood, Ill., 

on July 6. 

The employees of the Oregon Railway and Navigation 
Company have accepted a reduction of 124 per cent. in the 

wages of those receiving upward of $100 per month, and a 

10 per cent, reduction for those receiving from $50 to $100 

per month, 

Figures compiled by railway officials show that more 
than 7,000 railroad employés who quit work in Chicago 
during the recent strike are still idle, their places having 

been filled by new men, many of whom were brought 

.from other cities. 

From 11 a, m. on Sunday, July 29, to 8:15 a. m. on Mon- 

day, July 30, the Chicago, Burlington & Quincy Railroad 

received at Chicago 875 carsof live stock on 38 trains. This 

is said to be the largest shipment of live stock ever received 

in the same space of time. 

The Illinois Central Railroad Company needs a number 

of new freight cars, and about 500 are soon to be ordered, 

It is asking for bids on some 50,000 pounds capacity fruit 

cars, and some 6),000 pounds capacity stock, coal, box, fur- 

niture and refrigerator cars. 

The Southern Railway Company purchased the Georgia 

Pacific Railroad Aug. 18. The sum paid was the amount 

of the road’s indebtedness. The road is 633 miles long and 

runs from Atlanta directly west through Birmingham to 

Greenville, on the Mississippi River. 

The Switchmen’s Union, of Kansas City, Mo., was organ- 

ized on Aug. 12 with 400 members. This, it is believed, is 

the first step toward forming a national switchmen’s union, 

to take the place of the one recently disbanded. A resolu- 

tion was adopted against affiliation with the Knights of 

Labor. 

More new industrial establishments have been set on foot 

within the last three months in the South than were started 

there in any other quarter since 1892. The number reported 

is 787, against 662 for the preceding quarter and 436 for the 

last quarter of 18938. This record has been beaten only two 

or three times in the whole history of the South. 

The journey between Buenos Ayres and Montevideo, 

along the Rio de la Plata, will soon be made in the shor 

space of five hours. There are 125 miles separating the 

two cities. New steamersof the type of those that ply 

in the English Channel between France and England are 

to be purchased, having a speed of twenty-five miles an 

hour. 

A report is current that the St. Louis, Chicago & St. 

Paul is about to place an order with the Cooke Locomo- 

tive and Machine Company, of Paterson, N. J., for two 4- 

wheel coupled locomotives, for delivery by Sept. 15, The 

report has no foundation in fact, The Cooke Locomotive 

Works report that they have not received an order for a 

locomotive this year. 

In emptying barrels containing lubricating oils a quan- 

tity of the oil adheres to the interior of the barrel, increas- 

ing in quantity with the viscosity of the oil. Subjecting 

the barrels to a steaming in order to remove this oil has 

been tried in some localities and found to result in con- 

siderable saving ; and it is recommended as good general 

practice by those who have tried it. 

The shops of the Chicago & Eastern Illinois Railway at 

Brazil, Ind., are to be moved to Momence, Ill. The move is 

to be in eonsequence of the lack of protection the company 

received during the late strike. The sheriff wore the 

strikers’ white ribbon. and when asked for protection he 

swore in strikers for deputies who put emery in the oil cans 

of the locomotives and in other ways endeavored to cripple 
the company. 

A passenger train on the line between Bellegarde and 

Geneva recently consumed 45 minutes in running two and 

a half miles. It was following a freight train, one car of 

which contained cod liver oil. A leak was started in this 

car that allowed the oil by a curious chance to run exactly 

on the middle of the rails The well greased track re- 

quired very liberal sanding in order to make even the slow 

time above mentioned. 

The enormous fruit business handled by the Union Pa- 

cific this year is without parallel in the history of the 
traffic. Shipments over the Wyoming division now aver- 

age nine or ten trains a day, and the officials think 

the rush will continue at least a month. Over three 

hundred special trains of California green fruit have 

already been shipped over the line to the Eastern markets. 

Few shipments were made until July 15. 

The New York Evening Sun says: ‘It is a matter of 

industrial history that not one of the great strikes has re- 

sulted in success. The reason is manifest on a moment’s 

consideration. Such a movement must break down unless 

it is complete, and it cannot be complete without the in- 

fringement of the laws relating to freedom of contract and 

personal liberty. Early in the game the strikers of neces- 

sity run up against the constitution of the United States, 

and that is as hopeful a proceeding as butting a stone 

wall.” 

On complaint of the Harlan & Hollingsworth Company, 

car builders, of Wilmington, Del., the South Jersey Rail- 

road wason Aug. 22 placed in the hands ofa receiver. 

Mr. Francis I. Gowen, of Philadelphia, was appointed re- 

ceiver. The liabilities of the company, exclusive of its 

bonded indebtedness, amount only to about $35,000, but 

the immediate ground for the receivership was its ina- 

bility to pay about $12,000 owing to a force of Italians em- 
ployed in tracklaying. 

During a series of experiments 

Society’s committee on researches upon wtoys,-Gaptain 
Hunt has made a discovery that will probably be utilized 

in the coinage of money. His alloy consists of 78 parts of 

gold to 22 of aluminum. These proportions, moreover, are 

the only ones in which"these two metals alloy perfectly. 

The product, it is said, is of a beautiful purple color, with 

ruby reflections, and cannot be imitated. 

A narrow-gage railroad is in course of construction be- 

tween Puerto Barrios and Guatune, Guatemala, a distance 

of 180 miles. Forty miles of this road will soon be in oper- 

ation. The road is known as the Ferro Carril del Norte, 

and has at present 150 cars, four locomotives, one steam 

shovel anda steamboat. Silvanus Miller is the engineer 

and contractor, Miller A. Smith is the general manager, 

and W. D. Holland, who sent us the above information, is 

the master mechanic. 

Enormous shipments of California fruit are being made 

to the East and to Europe. For the last month 100 car- 

loads a week have been sent out of Sacramento, while the 

San Jose district has contributed 85 cars a week. The 

fruits going east are mostly peaches, pears, plums and 

apricots. The shipments will continue until Nov. 30. 

Reports from various sections of the State say that the 

fruit crop excels all preceding ones, both as to quality and 

quantity. 

On Sunday, August 26, the Broadway cable carsin New 

York ran on aschedule 12 minutes shorter per trip than 

usual, The run from the Battery to Fifty-ninth Street was 

made in 34 minutes, and the same time was used for the 

return trips. This equals the time made by the elevated 

railroad trains. This speed is probably too great for a 

crowded street like Broadway, but the experiment was con- 

sidered successful, and it is said that the cars will run at 

the new speed every night after Broadway is comparatively 

free of vehicles. 

Gen. Wade Hampton, the United States Commissioner 

of Railroads, speaking recently on the question of the 

government ownership of railroads in this country, said: 

‘“*To my mind government ownership isnot possible, It 

would take something like $186,000,000 to purchase the 

roads known as the government-aided companies. Think 

of the interest on the bonds necessary to be floated to ac- 

complish this object, and what the people would be taxed 

to pay the interest on the bonds. I believe government 

ownership entirely out of the question.” 

A contract was recently offered for locomotives for the 

Egyptian State Railroad, in which the tenders were made 

by weight, a method which will strike American locomotive 

builders as rather curious. The bids received were 

as follows: Societe Franco-Belge, 1.025 fr. per kilo.; 

Neilson & Co., Glasgow, Scotland, 1.048634 fr. per kilo.; 

Ansoldo & Co., Genoa, Italy, 1.100 fr. per kilo.; Societe 

John Cockerill, Seraing, Belgium, 1.152fr. per kilo. The 

contract was given to the Societe Franco-Belge at its bid. 

At the rate named the price of a 40-ton locomotive would 

be a little over $8,000. 

The Department of Public Works of the Argentine Re- 

public is now organizing a technical commission to proceed 

to the provinces of Salta and La Roja in order to begin 

studies and surveys for the construction of branches of the 

Central Northern Railroad. This commission will also 

study the problem of the entrance of the same railroad to 

the city of Jupey. The Department is also pushing actively 
the termination of its portion of the railroad between 

Buenos Ayres and Valparaiso. Only 20 miles are yet to be 

constructed, on the top of the Andes Cordilleras, to reach 

the frontier of Chili, which country is also pushing the work 

on its own side. 

Mr. Charles Margot, preparator at the physical laboratory 

of the University of Geneva, has recently made a curious 

discovery concerning aluminum. He has found that if 

glass be rubbed with a piece of this metal, very brilliant 

markings will be obtained that no amount of washing will 

cause to disappear. Mr. Margot has constructed a small 

aluminum wheel which revolves very rapidly and with 

which he makes designs upon glass after the manner of 

ordinary engravers. The designs are metallic, chatoyant 

and brilliant, and, by burnishing with a steel tool, they 

may be even made to have the appearance of metallic inlaid 

work. The adhesion is absolute. But it is necessary to see 

that the glass as well as the aluminum point is perfectly 

clean. 

The deepest parts of the sea are in all cases very near 

Jand. The deepest sounding known was obtained 110 miles 

outside the Kurile Islands, where there are 4,655 fathoms, 

or 27,930 feet of water. The next deepest is 4,561 fathoms, 

70 miles north of Porto Rico. With these and a few other 

exceptions, the depth of the oceans, so far as yet known, 

does not reach 4,000 fathoms, or four sea miles. The ocean 

with the greatest mean depth appears to be the Pacific, 

which covers 67 millions of the 188 millions of square miles 
composing the earth’s surface. The Northern Pacific is 

estimated by Mr. John Murray to have a mean depth of 

over 2,500 fathoms, while the Southern Pacifie is credited 

with a little under 2,400 fathoms. The Indian Ocean, with 

an area of 25,000,000 equare miles, has a mean depth, ac- 

cording to Mr. Murray, of a little over 2,000 fathoms, while 

the Atlantic (by far the best sounded ocean) has an area of 
31,000,000 square miles, with a mean depth of 2,200 

fathoms, 
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A Home-made 3,000-lb, Steam Hammer. 

The drawings and photographic reproduction on this page 

show the appearance and general construction of a steam 
hammer designed by Mr. J. B. Barnes, Superintendent of 

Motive Power and Machinery of the Wabash Railroad, and 

built at the Springfield (Ill.) shops of that road, where it is 

used to work into useful stock-bars the many forms of scrap 

iron that accumulate on that railroad. New iron is 

made from shop scrap, old bridge iron and old axles and 

crank pins, All scrap is thoroughly cleaned before being 

piled. Old crank pins are hammered flat, then piled and 
worked into stock bars the same as other scrap. The piles 

are worked into slabs, and the slabs then piled and worked 

into stock-bars of from 4 to 9 inches in diameter. These 

bars are converted into axles and crank pins as desired. 
All driving and engine truck axles, crank pins, piston rods, 

main and side rods, guide yokes and engine and truck 

frames for the entire system are made under this hammer. 

HomrE-MADE STEAM HAMMER, SPRINGFIELD SHOPS, 

WABASH RAILROAD. 

The decreased expense over buying these materials has 

been clearly proved aside from the decreased cost of finish- 

ing. Should we take into consideration the surplus weight 

of materials furnished by outside companies, and the ex- 

pense of machining this surplus metal into the scrap pile, 

there would be a still better showing in favor of the home 

production, 

The crank-pin dies are made to close, and the pins have 

;;-inch surplus metal for finishing. A record is kept of 

thetkind of'scrap used in making axles, crank pins, side 

ce se = 

FOUNDATION FOR STEAM HAMMER, 

and main rods and piston rods, and the test pieces are etched 

with acid to show the physical formation of the iron, 

w The entire hammer, excepting the valve motion, throttle 

levers, piston and rod and hammer head, is made of cast 

iron; the hammer head and piston rod are steel and the 
other parts mentioned are wrought iron. It will be noticed 

that the two vertical or supporting columns are made in 

two pieces each. The joint by which the upper and lower 

portions of these columns are joined together was made so 
as to allow of the upper end being swung in a lathe to 

permit the facing of the joint and the turning of the upper 

end to fit the cross arms. In fact, in the whole design of 

the hammer, the scope of the shop tools, and the available 
facilities for handling such unusual forms of work had to 
be constantly considered, 

The steam chest is fitted with the Barnes balance valve, 

the small spring on the reverse lever being there for the 
purpose of counterbalancing the weight of the valve and 

valve rod, Any desired rate of speed or application of power 

may be had by the usual manipulation of the throttle and 

reverse levers. After a year’s constant use, close inspection 

has failed to show any appreciable wear of any of the 

working parts, and all bolts, nuts and keys remain as 

tight as when first put in place. 

The Atchison, Topeka & Santa Fe hav- 

ing fallen behind in the payment of wages, 

Judge Caldwell, of the United States Dis- 

trict Court at Topeka, has issued the 

following order: 

Ordered, That the men employed by the 
receivers in the operation of the road and 
the conduct of its business shall be paid 5 
their monthly wages not later than the 
15th of the month followimg their accrual. 

It is estimated that the total production of petroleum in 

the world last year was about 84,330,809 barrels. Of this the 
United States produced 48,412,666, or 57 per cent.; Russia 

produced 33,355,669 barrels, or nearly 40 per cent,; Aus- 

tria-Hungary is third in point of production, while the 

production of Canada in 1893 was 798,406 barrels, or a little 

less than nine-tenths of 1 per cent. 

1 PIECE 

If the earnings of the road are not suf- 
cient to pay the wages of the men as here 
indicated the receivers are hereby author- 
ized and required to borrow from time to 
time, as occasion may require, a sufficient 
sum of money for that purpose. The 
payment of the wages of the men shall 
not be delayed beyond the time fixed in 
this order upon any pretense whatever. 
The obligations of the receivers for money 
borrowed for this purpose, specified in 
this erder, saall constitute a lien on the property of the 
trust prior and superior to all liens thereon, 

A stage coach line across the Andes Mountains, between 
Argentine and Chili, now runs from the summit of the 

Andes to the Argentine terminus of the Trans-Andine Rail- 

road, thus reducing to an hour and a half the formerly long 

and dreaded mule-back journey between the Argentine and 

Chili termini of the railroads. 

Anvil and Filling Block. 

The Southern Railway has set aside a separate fund for 

the promotion of small industries along the several lines 

embraced in the new system. 

Little Rock, Ark., took its name from a bowlder on the 

shore. It was said to be the first bit of stone seen by the 

early voyagers on their way from the mouth of the river 

to that point, and so they named the trading station Little 

Rock. 

ie 
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A watchmaker of New York City recently accomplished 

a remarkable mechanical feat—that of drilling a hole 

through the entire length of a common pin, from head to 

point, the opening being just large enough to admit of the 

passage of a fine hair. 

” 

Foe ee 

Cylinder of Steam Hammer. 
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Postmaster-General Bissell has issued an order that 

hereafter appointments to positions as Railway Mail 

Superintendents shall be confined to the clerks in the 

divisions of the railway mail service in which the vacan- 

cies occur, 
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3,000 Ib, Steam Hammer, Wabash Railroad, 
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Announcement of the Results of the M. C. B. Letter 

Ballot. 

The letter ballot of the Master Car Builders’ Association 
to determine the will of the members in reference to the 

proposed new standards and recommended practices sub- 

mitted by the June convention was closed Aug. 13, and the 

result is announced in a circular by the secretary. The 

subjects marked * were adopted as standard, and those 
marked {| were adopted as recommended practice. 

SUMMARY 

In our statistics all bogie stock counts as two. How 

does this compare with American practice? 

We have 20 compound engines and do not mean to have 

any more at present, as onan undulating road like ours an 

engine is not working full power long enough for the com- 

pounds to show any decided advantage. I do not notice 

any material difference between the coal consumption of 

compound and simple engines, which I attribute to the 

fact that on a line like ours the throttle is closed half the 
time. Onthe Argentine side they still claim an advan- 

OF VOTES AND RESULTS, 

SUBJECTS VOTED ON, 

ee ee ee ee re ee es 

Minimum thickness of steel tires... 
Groove in face of tire for reference. 

Number of votes cast. No. votes neces-|Results of 
ee - sary for adoption.| ballot, 

Aflfirmative.| Negative. Total 

975 91 1,066 711 Adopted * 

974 92 1,066 711 ae 
998 68 1,066 711 te by 
933 133 1,066 711 ee * 
993 73 1,066 711 4 * 

981 85 1,066 711 ae ‘ 
954 134 1,088 726 ie “dl 
876 102 978 652 ts Mg 
729 248 977 651 My 3 
844 204 1,048 699 - 1 
906 143 1,049 699 os t 
678 243 921 614 4 uf 
682 333 1,015 677 Be x 
863 189 1,052 702 sf t 
822 164 986 658 of 1 

1,041 13 1,054 703 ay t 
548 505 1,053 702 Rejected 
668 395 1,063 709 NY 
765 292 1,057 705 Adopted t 

—— 

Corrected sheets numbers 1, 2 and 3 of M. C. B. standards 

and a new sheet, M. C. B. 12, showing the gages adopted, 

will be ready for distribution, along with a revised pamphlet 

descriptive of standards and recommended practice, as soon 

as the lithographs can be prepared. 

The text of the revised standards and recommended prac- 

tice, with reduced copies of all the sheets, will appear in the 

proceedings early in September. 

International Railway Congress, 

The fifth session of the International Railway Congress 

will be held in London in June, 1895. The programme of 

papers has been published and is divided into five sections. 
The first section deals with subjects pertaining to the 

track and permanent way; the second section with cars 

and locomotives, and the third, fourth and fifth sections 

with the ‘‘Transportation Department,” ‘‘General Order,” 

and ‘‘Economical railways.” 

The car and locomotive subjects to be treated are as 

follows : 

Steel boilers in fire-boxes. Strains carried in service and 
conditions of acceptance of sheets, 

Tron tubes. Means of avoiding cracks in tube sheets, 

Injurious action exerted by the feed-water upon boilers 
and tubes. Systems of purification, 

Programme of tests relative to the production of steam, 

to wit: Results given by tubes according to their diameter, 

their length, the system, their arrangement in the boiler 

and the metal of which they are made; tests on the 

influence of the size of the smoke-box and different forms 

of stacks and spark arresters ; tests on the different systems 

of exhaust ; tests on the influence which speed may have 
on production of steam. Eduard Sauvage, Engineer of 

Material and Rolling Stock of the Eastern Railways of 
France, 168 Rue de Lafayette, Paris. 

Type of engine best suited for high speed. Use of high 

pressures and the application of the compound principle. 
Improved method of distribution and balanced valve. 
Conditions of construction of locomotives, with a view to 

decreasing the dynamic strains exerted upon the track, 

Influence from the latter standpoint of the compound 

arrangement. Mr, Aspinwall, Chief Mechanical Engineer 
of the Lancashire & Yorkshire Railway, Horwich, Eng- 
land. 

Type of cars for high-speed trains and for long runs. 
Flexibility and condition of train, In:provements made in 
the interior arrangement. Various methods of heating 

aud lighting. Mr. Park, Carriage Superintendent of the 
London & Northwestern Railway, Ruelburton, England. 

General system of electric traction, M. Auvert, En- 

gineer of the Central Service of Matvrial Department of 
the Paris, Lyons & Mediterranean Railway, Boulevard 

Diderot, Paris. 

Bent axles on locomotives, by M. Hodeige, Chief En- 

gineer of the Belgium State Railways. 
Locomotive fire-boxes, by M. Hodeige. 

Locomotive boilers, by M. Beleroche, Chief Engineer of 

the Central Railway of Belgium, 
Lubrication of cars, by M. Hubert, Chief Engineer of the 

Belgium State Railways. - 
Switching engines, by M. Hodeige. 

Compound Locomotives in Uruguay. 

All the coal used for industrial purposes in Uruguay is 

imported from England, and the long distance from 

which it is brought raises its price to near $10 per ton, To 

economise in its use compound loconotives have been in- 

troduced on the Uruguayan railroads, The Locomotive 

Superintendent of one of these writes as follows: 

Our coal consumption for April came out as follows; 

Coal per train mile.......... 
SO  VORIOLO TING, «4.050. 

tage of 20 per cent.in favor of compounds, but the con- 

ditions of working are different. 

Postal Cars. 

The Post Office Department at Washington is at present 

considering the advisability of specifying some very de- 

cided changes in the construction of postal cars. In 

all probability the new cars will be built without end plat- 
forms; that is to say, the vestibule space on the platforms 

will be utilized for the heating apparatus, the coal, the 

watercloset, etc. In this event the sills will extend through 

from one end of the car to the other, the vestibule plates 

will be applied simply as a means to prevent oscillation, 

and all semblance of the old platforms will be done away 

with. 

Asa general rule the exterior framing has been left 
to the railroads, and the department, while keeping in 

view the main features that have marked the progress of 

car building from year to year, has not especially con- 

cerned itself about the carrying and resisting powers of 

postal cars. It has deemed it sufficient to pay particular 

attention to the interior arrangement, and to specify that 

part of it, but in the matter of framing and general design 

the particular railway company over whose lines the car is 

expected to operate is considered better fitted by experience 

to pass upon the structural design, and of course is 

allowed in each instance to incorporate its own standard 

framing. All postal cars on the Pennsylvania lines have 
the Pennsylvania standard framing, their peculiar shaped 

hood and upper deck framing, and all the ideas in car build- 
ing peculiar tothat road. Thesame is trueon the New York 

Central, the Baltimore and Ohio, and on all other railroads 

which have a standard framing of their own. But the in- 

terior arrangement, the letter boxes, tables, pouch-racks 

and all that pertains to a post office proper is distinctively 

in the hands of the Postal Department, and is the same on 

all railroads for the same class of service. The design of 

the interior 1s made by the Postal Department and fur- 

nished to the railroads with the stipulation that all is to be 

inclosed within a railroad car, built after the most approved 

patterns, and equal in carrying and resisting powers to any 

car that the particular railroad may have in service. The 

matter is treated in much the same way that Uncle 

Sam furnishes the interior fitting of a post-office in a town, 

the lock-boxes, the keys, the nameplates, and, in case the 

town is large enough for a delivery system, the letter boxes 

that are fastened to the lamp-posts, in fact everything that 

pertains to the direct handling of mail. The post-office de- 

partment does not especially concern itself about the di- 

mensions or architecture of the building in which the local 

post-office may be located in towns, except, perhaps, in 

cities, where the government generally has a building of its 

own. Itis quite satisfactory if the building is a guod sub- 

stantial structure, has a good location, and equal in points 

of safety and protection to any of the surrounding struc- 

tures. 

In a railway car, however, things are vastly different, 

Here we have a post-office on wheels, rushing over steel 

rails at a high rate of speed, subject to enormous strains of 

twisting, racking and jolting; subject also to being 

wrecked or crushed at any moment, the danger of this 

being intensified by the fact that postal cars are usually 
located in the most dangerous part of the train. In sucha 

perilous post-office mail clerks have to work, and are 
required to do so with alacrity and precision that is simply 
marvelous. A mail clerk in a postal car is required to 

think, see and move at the same instant, He must brace 

himself on the floor of the car with the firmness of a sailor 

on the deck of a ship, and always with the liability of being 
thrown against the side of the car, with his head full of 

schedules of connections, the lay of the boxes before him, 

and the position of the mail bags he must handle, and is 
made responsible for thousands of pieces of mail, The 

work must be done quickly, for many times a vast quantity 

of mail is required to be distributed before the train 
reaches a certain crossing in order that the mail may be 

transferred and reach its destination on time. 

There is probably no other class of men in the employ of 

the Government, or indeed in any vocation, in which the 

pressure upon the nervous system is greater. To meet the 

duties of a railroad postal clerk on any of,our trunk lines 

requires a robust constitution, energy, endurance, deter- 

mination, and a retentive memory of names, schedules, 

railroads and various schemes of distribution. The strain 

is such that postal clerks become incapacitated in a few 

years for the great rush of work on the trunk lines, and 

they are transferred to Jines where the duties are less ar- 

duous. This policy, however, is not conducive to the best 

interest of the service, for it fills up the tributary or smaller 

lines with wornout clerks, 

This very serious phase of the question is beginning to 

manifest itself more and moreas the years go by, and it is 

not at all strange that the Post Office Department is now 

giving very careful attention to the design of postal cars in 

which these men are required to work. Another question 
even more serious, is the constantly increasing number of 

clerks killed and injured each year from wrecked and tele 

scoped cars, A perusal of the records for the last 10 years 

shows that as the railway mail service is steadily and rap- 

idly increasing, the number of casualties keep increasing 

just about in the same proportion as the number of clerks. 

Last year 10 postal clerks were killed outright, 66 

seriously injured and 115 slightly injured. It is this con 

dition of things, together with the incessant jolting, rocking 

and swaying of cars, that has Made the Department thor- 

oughly alive to the subject of car building, The manage- 
ment of the railway mail service, its arrangement and 

division of work, its personnel, its system of teaching and 

inculcating interest among employees may well be said to 

be in advance of the means afforded it to yet realize the 

benefits of many improved schemes of distribution. The 

present postal car and the conditions under which the 

clerks are obliged to work, due strictly to the design and 

accommodations of the car, may justly be held responsible 

for many delays in the delivery of mails. If, owing to the 

oscillating and jerky action of cars, a mail clerk is obliged 

to make many false moves, the great quantity of mail 

usually given him to assort cannot be distributed in time 
to make its proper connections. 

The 1dea is all too prevalent that a postal car is not much 

more than a baggage car; whereas there is probably no 

other class of cars that should require more of the attention 

of the car builder as to steady and even riding when run- 

ning at a high rate of speed. The sleeping cars and espe- 

cially the dining cars are required to run steadily ; and 

undouotedly tle postal car of to-day should be classed as 

a first-class car, and more attention paid to its construc- 
tion. 

The abolishment of the end platforms is without ques- 
tion a great improvement. It will bring about an ad- 

vancement in car building in two well-detined directions— 

that of being able to shorten the overhang of a car, and, 

secondly, to design a car to run in a train of cars and not 

simply to run alone by itself, depending upon its own 

weight for stability, merely hooked onto its neighboring 

car. It is difficult to understand why end platforms have 

obtained so long on postal and baggage cars, when their 

only claim in the construction of a passenger car, that of 

affording a means of entrance and exit, is lacking here. 
Other features of the proposed new postal cars, their length 

and especially the design of the vestibules, will be taken 

up and discussed in our next issue. 

A Supposed Discovery in Chemistry. 

Something of asensation has been created in scientific 

circles in England by the statement that a new gas, a 

hitherto unknown constituent of air, had been discovered 

by Lord Rayleigh and Professor Ramsay. It is said to con- 

stitute about one per cent. of the atmosphere, to have a 

density about 50 per cent. greater than nitrogen, and to be 

rather inert and characterless. Only a quarter of a pint of 

the fluid is said to have been isolated as yet. Professor 
Dewar, the chemist who succeeded in freezing air some 

time ago, and some other experts are skeptical on the 

subject. It is thought possible that the gas, instead of be- 

ing an entirely new element, is simply nitrogen in another 

guise. Many elements and compounds known to chemistry 
appear in various forms ; and it is suggested that we may 

have here only another instance of allotropism. The name- 

less gas yields a spectrum containing a blue line more in- 

tense than that of nitrogen, but from the accounts at hand 

evidently occupying a corresponding position, Professor 

Dewar says that the substance, whatever it is, must have 

the same boiling point as either oxygen or nitrogen, other- 

wise he would have detected it in his experiments in solidi- 

fying air. But the discoverers declare that after what was 
belioved to be pure nitrogen had been treated with mag-— 

nesium, which should have combined therewith, they still 
had a residue, the new gas, 

After several weeks of enforced idleness the Otis Stee 

Works, of Cleveland, O., are again in operation. About 

500 men are now at work, this being about one-third of 

the number employed when the plant is worked to its full 
capacity, 
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A Locomotive for Japan. 

The photo-engraving appearing on this page shows the 

general design of a double-end locomotive built for the Nara 

Railway, of Japan, by the Baldwin Locomotive Works. 

As shown by the engraving the engine hasa straight boiler, 

with the dome placed in the center, and an extension smoke 

box and straight stack. There is no bell, but the usual 

whistle is attached to the back of the dome. Two sand 

boxes are provided as shown, one for sanding the rails while 

the engine is in forward motion, and the other for use while 

the engine is backing. The usual form of cab for such en- 

gines is provided, and the fuel, which is to be bituminous 

coal, will be carried in the usual space back of the cab. 

Water is carried in the tanks ranged along each side of the 

boiler. The combination of the usual American form of 

smoke-box, stack and headlight, with the European form 

of coupling and buffers, and the substitution of ‘‘ guard- 

rails” for a pilot, give the front of the locomotive an odd 

appearance. 

The locomotive isa simple engine with cylinders 15 inches 

by 20 inches, and carries a working steam pressure of 140 

pounds. It has three pairs of coupled driving wheels 48 

inches in diameter, and front and back trucks, as shown, 

with wrought iron, steel-tired wheels 26 inches in diam- 

eter. The engine is built fora 3 feet 6 inch gage, and the 

total wheel-base is 22 feet 2 inches, the driving wheel-base 

being 9 feet 9 inches. The total weight of the engine in 

working: order is about 72,000 pounds, of which 54,000 

pounds rest on the drivers. The extreme width of the 

engine is 7 feet 6 inches, and the extreme height 11 feet 

10 inches. The buffers are placed 2 feet 9 inches from 

the rail, and are 4 feet apart, center to center. 

The boiler is made of cast steel plates ;; inch thick. It 

is 48 inches in diameter, and all longitudinal seams are 
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Car Shop Economy.—I. 

BY JAMES F. HOBART. 

The description of methods given herewith may be taken 
as typical of the best practice in car building and repair- 

ing, as observed by the writer during several years of con- 

stant presence in and around car shops. First, I wish to dis- 

cuss the cutting and the milling of the wooden parts of 
freight cars, as the side and end sills, bolsters, etc. To 

begin at the very beginning, the lumber must be provided 

first, and in this various railroads have widely differing 

policies. Some of the large railroads put green lumber 

into their cars. They will not acknowledge, however, 

that the timber is green, but during the working in the 

shop, the sap and water flying out is pretty conclusive evi- 

dence that the timber is not seasoned. 

The reason for the working up of such unseasoned stock 

is to be found in the poor policy of the purchasing agent. 

No lumber is purchased until it becomes absolutely neces- 

sary to do so, then the agent rushes into the market and is 

obliged to take what he can get. He cannot spare the time 

to wait until a good lot of lumber is offered for sale, so he 

buys the first lot he can get his hand upon and sends it to 

the shop, where, if not dried, some of the sap is certainly 

knocked out during the process of milling. 

A much better policy is pursued by another road of my 

acquaintance, which buys all the good oak it can get hold 

of, no matter whether it be needed just then or not. By 

following this policy for a number of years, the railroad in 

question finds itself with several mullion feet of excellent 

dry, well-seas»ned oak on hand. The cars of this company 

are always h tter than those of other roads. The only rea- 

son I can see is that of being built of well-seasoned lumber. 

Storing the Lumber.—A great many sheds are provided 

for the storage of the lumber on this road, but all of the 
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the trolley system will be found to be an unmitigated 

nuisance for this purpose, owing to the wire always being 

in the way of handling lumber, especially of the lighter 

varieties, such as scantling, boards, molding, ete. The 

hand push-car system, with a horse or two, works very 

well for this purposeg, The men who load the cars can push 

them into the mill. They would bave to go anyway, even 

if electricity moved the cars; therefore they might just as 
well make themselves useful, and push the cars before 

them as they go to and from the mill. 

Cutting Up Stock.—In the shops here described, every - 

thing possible is done by piecework under contract, so to 

speak, and as a consequence everything must be done on 

orders from the general foreman. He makes out a slip 

authorizing the making of 100 end sills for a certain kind 

of car. A slip is{prepared which contains blauk spaces 

for all the operations that must be done to those end sills 
before they are ready to be delivered to the storekeeper. 

The ‘‘ yardmaster” is the first man to get this slip, and 

he sends some of his men to get, into the mill, stock for 100 

end sills, each timber to gage as close as possible for size 

and length, in order to prevent undue waste, The yard- 
master sees that his men select the proper size and lengths 

of timber to work to the best advantage. They fill a flat 

push car full of timber and get it into the mill, stopping at 

the cut-off saw. Here a couple of the yardmen remain, 

to lift each timber from the truck car to the saw bench. 

They also are provided with large ‘ice chisels,” with 

which all ice and snow—if any—are removed; also any dirt 

or mud is carefully scraped off. These ‘‘ ice chisels” are a 

feature in the mill. A great number of them are scattered 

everywhere within reach, and are found to be very handy 

for scraping stock, prying open split timber, knocking off 

bark, loose knots, etc. 

The chisel is about 3} inches wide, $ inch thick and 8 

se 

DOUBLE-END TANK LOCOMOTIVE FOR THE NARA RAILWAY, JAPAN. 

double riveted. It contains 144 iron tubes, No. 13 wire 

gage, 13 inches in diameter and 9 feet 2 inches long. 

The firebox is 77; inches long and 29% inches wide 
inside. All the plates are of cast steel, the side and back 

sheets being ,§; of an inch thick, the crown sheet being 2 

inch thick and the flue sheet 4 inch thick, The water space 

is 24 inches at the sides and back and 3tinches in front. 

The staybolts are of iron ~ inch in diameter, screwed and 

riveted to the sheet, and are spaced 44 inches from center 

to center. The firebox contains a brick arch supperted on 

studs. The crown sheet is supported by crown bars, and 

is stayed by the usual braces leading to the outside shell 

of the boiler. The dry pipe is of copper. The cylinders are 

oiled by a sight-feed lubricator. The driving axle journals 

are 6 inches in diameter and 7 inches long, and the truck 

axle journals are 4 inches in diameter and 6 inches long. 

The connecting and parallel rods are of hammered iron, 

and are fitted with keys for adjustment. The feed-water 

is supplied by two injectors. The cab is built of ash and 

is glazed with the best double American crystal glass. The 

cylinders, boiler and dome are lagged with wood and 

covered with painted iron. 

Contracts have just been awarded for the construction 

of the second link in an electric railroad chain from Balti- 

more to Gettysburg. The owners of the Gettysburg Elec- 

tric Railroad, which now runs southeast from Gettysburg 
several thiles towards Baltimore, will extend their line 

southeast through Littlestown, Pa., to Union Mills, Md. 

These lines will give an electric route from Baltimore to 

Gettysburg 50 miles long, as against 72 miles by the exist- 
ing railroad route. 

Petroleum will be used instead of coal on the locomo- 

tives of the Riga railway in Russia. Reservoirs are to be 

established for this purpose at Reval, Wesenburg, Norwa, 
Gatschina and St. Petersburg, capable of containing col- 

lectively about 16,300 tons of petroleum, 

sheds are full to overflowing, and hundreds of thousands of 

feet have to be piled out of doors. But it is all so neatly 

piled up that rain and weather have little effect except upon 

the outer layer, or sides and ends of the outside pieces. 

Waterproof lumber piling is an art nowadays. It is all 

laid upon good, heavy foundations of stone, timber or old 

iron. Old rails make a fine foundation for lumber piles, 

brick or stone piers being placed underneath the iron rails 

and extending into the ground below the frost line. This 

is to prevent ‘‘ heaving” of the piles of lumber, and isa 

very necessary precaution in the north, although not neces- 

sary south of Mason and Dixon’s line. 

Lumber up to 16 feet in length can be piled in square 

piles—that 1s, as wide as they are deep, so that each pile 

may be bound or tied together once in a certain number of 

courses or layers by putting on a layer at right angles or 

crosswise of the pile. When the lumber, especially timber, 

is 25 to 50 feet long, it is not convenient to use the same 

kind for tie-layers, and strips 14 or 2 inches thick and 10, 

12. or 14 feet long are laid in to keep the pile from crum- 

bling to pieces. 

Getting Into the Mill.—Lumber piles containing a num- 

ber of million feet in the aggregate must necessarily oc- 

cupy several acres of ground, and a system of tramways is 
decidedly necessary for handling the Jumber. As the tim- 
ber must be put into the yard as wellas taken out of it, the 

tramways should be built to standard gage so that car- 

loads of lumber may be run direct to the piling places on 

the cars by which it came from the mills of the producer. 

A regular system of tracks and switches is needed for this 

purpose, and if much of the lumber is got out locally, so 

as to be delivered by teams, it is well to have truck roads 

alternate with the spur tracks so that lumber may be put 
on any foundation by either truck or car, and removed 

from ail piles by push cars. 

Some of the larger shops use electric cars and the trolley 
system for handling lumber between yard and mill, but 

inches long from sharp end to root of tang, which is 6 or 8 

inches long, and driven into a 24-inch handle, 24 inches in 

diameter at chisel, where a ferrule 5 inches long and+ inch 

thick is driven on the handle, probably to give weight to 

the tool. The small or outer end of the handle is about 

1} inches in diameter, A couple of dozen of these chisels 

are scattered around the shop, and they save saws and cut- 

ters to a great extent by being thus on hand, so the ma- 

chine hands can use them at any instant to scrape off any 

dirt or gravel that may be on or imbedded in the lumber, 
The chisels are ground on three edges, the end and both 

sides, and they are kept sharp and in working condition 
by the toolman, who grinds all the knives and cutters” 

and sharpens all the saws used in the shop. 

All stock that is brought into the shop is cut up at once. 

Nothing is left piled upon the floor or stood on end around 

the walls. In the case of the 100 end sills mentioned above, 

no stick of timber which will not cut up economically to 
the required length is brought into the shop ; the sorting is 

all done in the yard. And it is not done when the truck is 

loaded with the 100 sticks of timber. The sorting was done 

when the timber was piled up in the yard. This pile was 

intended for end sills, and no stick which would not cut up 

close was piled in it; consequently every stick of timber 
carried into the mill would just make one, two or three 

end sills. 

At the cut-off saw each stick was squared up, then rolled 

forward past the saw against a spring stop and cut to the 

right length. Four men, with two carrying sticks, removed 

each timber from the saw and carried it direct to the four- 

side planer, about 15 feet. The ‘‘yard boss,” or his lieuten- 

ant, was on the spot all this time, and his men did the carry- 

ing, while others of their number removed the sticks from 

the car and placed them on the saw table. { 

A close watch is kept on each stick of timber, and they 

are all “‘ grained” before being put into the planer. Th 
yard boss looks at each stick and directs his men to’ 

ma 
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built for that purpose, 
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around all that need it during the trip to the planer. It 
will be readily understood that if a timber be put into a 
four-side machine tip first (the top of a tree is called the 

tip) then it would be planed smoother than if the butt of 

the log was presented first to the action of the planer 
knives. Auybody who wants to prove this can doso by 

trying to plane a common shingle butt end first. 

Planing the Stock.—The planer is a stout four-side con- 

cern, one of the heaviest made. Work of this kind used 

to be done on ‘‘ surfacing machines,” i. e. those having a 

traveling bed and a cylinder head mounted over it. But 

the four-side machine will do as much work as six of the 

old surfacing machines, and do it better. 
Success in runninug a machine of this kind on heavy 

work depends on having one or two extra sets of vertical 

spindles, together with bearings and housings therefor. 

Then keep the extra sets of spindles and their boxes well 

lined and babbitted, all ready to drop into the machine as 

soon as the vertical spindles used become loose in their 

bearings. 

The journals on such spindles are necessarily short, and, 

especially when cutting on 12-inch oak timber, become 

worn loose quickly. By having one set of spindles ready 

to put into the machine, another set to be at work on, 

besides the pair in the planer, gives the machine mana 

chance to keep the planer going about all the time with- 

out waiting to rebabbitt vertical spindle bearings. 
The ‘“‘ yard boss” has nothing to do with the larger tim- 

ber after it has been through the planer and is laid upon 

horses and rolls alongside thereof. Tbe shorter stuff he is 

done with as soon as it has been through the planer and is 

loaded onto push cars again. Then another set of men, 

called the ‘‘ floor gang,” consisting of a boss and four men, 

takes charge of the stock. They move it from one machine 

to another, and no operator has to touch a stick except to 
lift it onto his machine and lay it off again. Thisis carrying 

division of labor to a great nicety, but it pays financially. 

It enables all machine work to be done under contract, ‘‘by 

the piece,” and it about doubles the capacity of the machines 

from what they do when operated ‘‘ by the day.” 

Laying Out Long Stock.—The side sills and other long 

pieces are laid out on the horses placed beside the four-side 
planer. The patterns used for side sills are mere 
strips of wood, 3 inches wide by 3 inch thick, cut to 

length, and with various marks made upon them 
whereby the several mortises, gains and bolt holes 

are laid out. Each hole or gain is not marked out as 

in handwork; instead certain center marks are made upon 

the pattern strip, and these marks are transmitted to the 
work. In machining, these marks are brought to coincide 

with certain fixed marks upon the table or guide of the 

various machines. The marks have been so located on the 

patterns that when thus adjusted the machine cuts will 

come in the required position, as will be more fully de- 

scribed when discussing the short stock. 

Milling Side Sills—On the heavy timber the ma, 

chine hands work in pairs. On the shorter stuff they 

work singly. The double tenon on each end of a side sill is 

cut complete by the single action of one machine. Three 
regular dado heads are mounted on a heavy arbor which 
runs in a sliding frame operated vertically by a power screw 

feed. Two marks, one near either end of the sill, are 

struck from the pattern, and one of these marks is brought 
to coincide with a mark on the machine table. The side 

sill is then clamped to the table by means of two or three 

1}-inch screw presses, the cutter head started up, and the 

feed belt shipped onto the tight pulley of the down feed. 

The frame which carries the cutter is mounted on a track 

built into vertical posts. The frame and cutter head is 

counterbalanced by a heavy weight. The cutter head runs 

about 3,500 revolutions per minute, and the cutters walk 

down through the Georgia pine (or oak) side sill as if it 

were only so much cheese. When the frame carrying the 

cutter head gets down below the sill, the frame strikes a 

dog which ships the feed belt and stops further movement 

of the cutter-bead frame. 

The frame is built open above the cutters, and the arch 

is sufficiently large to allow the sill to be pushed endwise 

through the opening, so the other end of the sill may be 

brought to the action of the cutter. Two tables are thus 

made necessary, also two sets of clamping screws. Another 

mark on the second table serves to locate the position of 

the side sill, relative to the location of the tenons. After 

clamping, the feed belt is thrown onto the other feed 

pulley, and the sill tenons are completed during the up or 
return stroke of the machine. 

Boring and Gaining. —The side sill now lies in position 

to be moved sidewise, as soon as unclamped, a few feet 

directly upon the table of a compound boring machine, 
one vertical, the other horizontal and radial, whereby 
all the holes necessary may be made without even rolling 

the sill over. It is only necessary to move it endwise upon 
the rolls in the table, and to raise and lower it by means of 

the wedges provided for that purpose in the machine table. 

Two men also work together to great advantage on this 

machine, one sliding the sills onto the machine table, the 
other man operating the vertical adjustment levers of the 
machine, also applying the brake to stop the machine 

quickly when bits must bechanged. He also slides the sill 
out of the way on its road to the mortising machine, where 

two men also work together. 

The gaining is all done on a vertical machine, specially 

It is a good deal like a railroad 

cut-off saw, turned up so the arm is vertical, instead of 
horizontal. Then the cutter head is fed up and down by 

power feed, and gains in either direction in much the 

same manner that the tenoner cut the tenons on the ends 

of the sills, 

Marks on the sills are adjusted to correspond with a 

mark on the table of the gaining machine for locating the 

gains. The depth of cut is adjusted by moving the table, 

which slides upon and is bolted to the floor plate of the 

machine. The table is adjustable to any angle, so that 

gains to receive braces may be cut, if desired. 

Several sets of cutters are used on this machine; one set 

in particular consists of four knives, each 4 inches wide 

and ground to the quarter of a circle. By putting on one 

or both sets of these cutters the ends of timbers may be 

cornered on one edge or completely rdgnded, as desired. 

Laying Out Short Stuff.—For all the cars used on a big 

railroad at least a carload of patterns would be required, 

to say noting of a barrel of scratch gages for marking the 

sides of mortises, etc. The marker must have all these 

patterns ‘‘in his head”; he must know just what each one 

is for, where to find it, and how to useit. Itis work 

which can only be successfully handled by a man who has 

been years. in the business, and who, perhaps, has worked 

up the system and got out all the patterns. 

Perhaps no better way of describing the working of a 

pattern system can be given than to describe the laying 

out of a pattern for and the working of the stock itself 

for some particular part of acar. Take, for example, the 

bottom side sill of a 6-ton gondola car. The pattern 

consists of a plain piece of mahogany, the ends 

cut off in the ordinary manner (on a machine saw), 

with no attempt at finishing up the ends, or of cutting 

to exact length, although the pattern is as long 

as the sill, tenons and all. 

A strip is nailed and glued on one edge of the pattern— 

the face or work edge—to serve as a guide in laying the 

pattern on the work. A double tenon must be cut on each 

end of this sill, also two mortises in one side and two holes 

bored through besides the mortises. The sill is about four 

feet long, and perhaps six by ten inches. For laying out 

the tenons there is a single hole in the middle of the 

length of the pattern. This hole is about ;§; inch in dia- 

meter, just big enough to allow the marker’s scratch- awl 

to go through it. 

The awl is put through this hole, and afterward a 

seratch mark is struck across the sill through the prick 

mark. In machining the tenons this mark is brought fair 

with a mark on the tenon machine, the sill is clamped and 

the tenon cut as already described, but in a smaller ma- 

chine. Then it is removed, turned end for end, clamped 

again, and the other end tenoned, the same mark being 

brought against the same mark on the machine again. 

Laying Out Mortises.—Two holes are cut through the 

pattern where the mortises come; the holes are 

much wider than the mortises, say three inches, while 

each mortise is but two inches. No attention is given to 

getting the sides of the hole true withthe desired mortise, 

except at the ends thereof. The ends of the mortises only 

are struck by the pattern, the sides are scratched by a sort 

of double gage made specially for one particular size (width) 

of mortise. 
The two holes are located-by prick marks, and a 

pencil mark is drawn across the work to catch the eye ; the 
mill man whenever he sees a pencil mark knows thata 

hole must be bored somewhere in that mark, therefore he 

looks for the prick mark and uses it asa center in starting 

the augerto work. _ 

All through the shop methods similar to these described 

are in use, and a very economical manufacture of wooden 

shapes is the result. When fully milled the “floor boss” 

counts the pieces, his men truck them to the storehouse, 

and he takes a receipt from the keeper of that concern. 

In the ironwork department a good many labor and time 

saving dodges are likewise employed, and of these I will 

try to give a brief description in the next paper. 

(TO BE CONTINUED.) 

Restoring Strength to Iron. 

Some time ago a railroad bought six new switching en- 

gines that were put into the same hard service in a yard 

where there was a great dealof running over switches and 

frogs that subjected the running gear to severe shocks, 

The engines were all of the same pattern, strongly built, 

with unusually heavy axles, the designer believing ina 

good margin of strength. After these engines had been in 

the service for several years, one of them broke an axle. 

An inspection of the fracture showed that what was origi- 

nally fine fibrous iron had become coarsely crystalline, the 

molecular change, no doubt, having been induced by the 

constant jars. Within six months all the six engines failed 

with broken axles, and the fracture in each instance showed 

the same condition of the iron. The superintendent of 

motive power of the company. when the breakages hap- 

pened, believed that reworking restored the strength to 

iron that had become weakened through use. He deter- 

mined to put the theory to a practical test, so he worked 

up the broken axles into piston rods, crank pins, rod straps 

and other parts of locomotives that are subject to severe 

and complex strains, The metal gave excellent service, 

Master Car and Locomotive Painters’ Convention. 

The Twenty-fifth Annual Convention of the Master Car 

and Locomotive Painters’ Association will be held at Buf- 

falo, N. Y., on the 12th, 13thand 14th days of September. 

The headquarters of the association will be at the Genesee 

Hotel, where special arrangements have been made for all 

in attendance. The rate for rooms will be $3 per day, 

which may be engaged in advance of the meeting by ad- 

dressing the Genesee. 

The following is a list of subjects that will be reported on 

by committees and discussed at the convention: 

1. What is the best method of keeping accounts in the 
paint shop? Labor and material. 

2. What methods and materials produce best results in 
repainting passenger cars that are badly cracked ? and is 
there any method by which cracks in old paint can be ob- 
literated without burning off ? 

3. In adopting a classification of repairs to passenger 
cars, what are the various conditions of the paint or sur- 
face that should determine the classof repairs, or what 
standard can be adopted by which to determine when the 
condition of the paint requires certain Class repairs? 

4, An essay on painting passenger cars, in the form of 
questions and answers. 

5. What is the best method of computation and estab- 
lishing rates for piecework on the different classes of paint- 
ing repairs for passenger equipment cars? 

6. What is the best method of computing and estab- 
lishing rates for piecework on the different classes of 
painting repairs for locomotives? 

7. What is the best method to adopt to insure the proper 
care of and prevent loss of paint shop tools, namely : 
brushes, chamois-skins, sponges, dusters, buckets, cups, etc.? 

8. Whatadvantages, if any, are there in using ready pre- 
pared primers and surfacers on cars and locomotives in 
preference to those prepared from our own formulas, con- 
venience, time and durability considered ? 

9. What primers and surfacers, or formulas for the 
same, which do not contain white lead, have proved satis- 
factory substitutes for lead primers and surfacers on the 
outside of passenger cars and locomotives? 

10. What style of finish in the construction of passenger 
equipment cars is the most desirable from a painter’s stand- 
point, namely : the easiest painted or cleaned and kept in 
repair, durability and economy considered—the panel siding 
with battens, or a 2 or 24inch beaded or tongue and groove 
siding 

11. Report of the Committee on Tests. 

Inquiries Relative to Economical Operating. 

The following list of questions relative to means of 

economizing in the operation of the mechanical depart- 

ment of a railroad has been recently submitted to the 

officers of that department on a large road. It shows the 

general drift toward adopting more economical methods of 

management. 

Are the standards adopted by the Mechanical Associa- 

tions being followed? 
Have they been found faulty in any respect? 

Are the steam producing and heating plants in the 

various shops doing good work, as far as arrangement of 

details and care in use are concerned ? 

Can they be improved readily without going to any 

material expense ? 

Are the methods of shop and oftice heating the cheapest 

and most efficient that can be used, without material over- 

hauling of the same? 
Are the various steam engines and other steam using 

apparatus doing economical and efficient work? _ 

As far as possible, it would be well to examine water 

station engine plants also. 

Ts the shafting in good shape, and do the tools seem 

properly speeded ? ; f 

Are the tools arranged both as to grouping and the in- 

dividual handling of each tool to do the best work? and the 

use of oil both on shafting and tools well looked after ? 

Does the shop supervision and discipline seem good? 

Is all material, either new or old, around the shops 

proper, properly cared for, ur disposed of ? and are the 

yards, floors and tools neatly kept, and are all small tools 

well cared for ? 4 

Are the proper means used without much expense, for 

taking advantage of the various methods of saving time 

now in force at some places by means of compressed air 

or other special tools ? : ; 

Is there any direction in which too much time or ma- 

terial seems expended in shop practice, especially as re- 

gards common labor, or damage to material in working ? 

Can the office methods be improved upon to keep all 

necessary records at less cost ? ; 

Is scrap material used as far as can be economically done 

before calling for new? This applies to metals and lumber 

to be worked up, and old wood, shavings, etc., to be used 

fuel. 
sa the forms of shop requisitions, orders, timebooks, etc., 

used seem a complete check upon expenditures ? 

Is there a good system of handling the drawing of ma- 

terial and the transmission of orders and messages from 

shop to shop, so as to save the time of men in going from 

place to place? 

A freight train on the Wabash Railroad struck a horse 

two miles west of Jonesboro, Mo., Aug. 20, resulting in the 

ditching of the engine and nineteen cars, and killing the 

engineer and two tramps who were stealing a ride on the 

train. E i 

A dispatch from St. Augustine, Fla., dated Aug. 19, 

says: “The Jacksonville, St. Augustine & Indian River 

Railway to-day beat the world’s record for hauling the 

longest train of loaded passenger coaches. It was the 

regular morning train from Jacksonville to this city, and 

consisted of twenty-five passenger coaches and one baggage 

car, the passengers numbering over 1,600, most of them an 

excursion party to the military encampment here. The 

Memphis Route has held the world’s championship hereto- 

fore with a record of twenty-three coaches. To-day’s train 

was drawu the entire distance—thirty-eight miles—by a 

Schenectady locomotive, and made the run in a few min- 

utes over an hour,” 
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High Speed on Railways. 

BY W. H. WESTON, M. E. 

The increasing demands upon the railways of the coun- 

try are all in the dicection of speed, economy and safety. 

Safety to the public means economy to the railroad, and 

economy to the railroad means economy to the general 

public. The elements that allow and promote high speed 

are indirectly also those which give economy and safety. 

Economy means time saved, least wear and tear on roll- 

ing stock, roadbed, etc., commensurate with the amouut 

of work done. Attaining high speed is not so much a 

matter of trouble with the engines as it is with the road- 

bed, rails, crossings, grades, etc. A meanly constructed, 

crooked line of road is the principal hindrance to all the 

elements of economy and fast running, and everything 

desired for the present and tbe future. High speed on a 

crooked, uneven line of road is simply impossible, There- 

fore, on most of the railways continuous fast running of 

heavy trains for any distance is beyond possibility; that is, 

with the roads in their present state. These lines with 

their many sharp curves and heavy grades offer very 
great hindrance to the demands of future travel. 

It is unreasonable to expect—as the majority of people do 

—thata railroad that is so built as to run through one 

point and avoid another within a few hundred feet can be 

used for 70 miles an hour speed. That irregular local lines 

are needed cannot be denied; but it should not be ex- 

pected that 70 miles an hour can be attained on them. 

These two elements cannot be secured on one line. 

In order to secure high speed throughout the length of 

a road: First, the line must be straight and level. Second, 

the rails must be heavy, at least 100 pounds. Third, the 

road-bed must be properly built, and have the best of bal- 

lasting. Fourth, the sections must be so kept that all 

joints and raillengths will be up in perfect line. Fifth, 

a road must be double tracked for its entire length, and 

a fast train must not have freight and local trains to in- 

terfere with it; that is, it must have unrestricted freedom of 

the whole line at its time of running. If a train must stop 

at a half dozen stations in a run of a hundred miles, 

and be delayed on a single line by having to wait at turn- 

outs for passing trains that are late half the time, it should 

not be expected that an average high speed for the run can 

be secured, even in case the roadbed is in first-class con- 

dition. Butit usually is expected that a train can be hauled 

through at quick time, even against the disadvantages of 

the above mentioned hindrances, And also usually on the 

poorest of roadbeds, both as to first construction inline and 

material, and also in maintenance. 

Locomotives are turned out from railroad builders’ shops 
that are, generally speaking, fully capable of what they 

are planned for—to haul heavy trains, and to haul fast trains. 

Most engine builders, motive power superintendents and 

master mechanics know how to bring out an engine for its 

special work. Ordinarily, locomotives are, when ziven a 

proper chance, capable of doing much more and much 

better work than they usually are allowed to do on account 

of the poorest of means being given them to do their work 

on. And they are very soon rattled to pieces and worn out 
by running over a line of track that is often disgraceful. 

Poorly constructed lines of road are not always the fault 

of the civil engineers in charge, but are caused by the want 

of a sufficient amount of money expended by the manage- 

ment. Taking everything into account the average divi- 

dend for 20 years’ running would, in most cases, be greater 

on a road costing $60,000 per mile than if it was built on 

an expenditure of $40,000, with light iron, heavy grades 

and poor ballasting. There are very often to be found ex- 

amples of lines built irregularly with many sharp curves in 

them, because it was desired by poor judgment to avoid a 

cutting at one point ora fill atanother. And the result is 

that now when fast trains are wanted they cannot be had, 

simply because the road is not fit to run them on, Yet the 

trial is often made to provide high speed on these railways, 

and because it does not succeed the failure is entirely 

charged to the engines, when in reality there is no failure 

on the part of the locomotive. 

In the first place, a proper road must have a line that is 

practically straight from one end to the other, and by this 

is meant one that has nothing sharper that a two-degree 

curve init. Such a line could readily be built if so de- 

sired, and at the same time touch all the special points and 

towns or parts of towns that it was thought advisable to 

pass. The large amounts of money that are spent every year 

by existing railroad companies to straighten their lines at 

various points is sufficient evidence that crooked first con- 

stiuction is a vast disadvantage, and that satisfactory and 

paying results can only be had by avoiding such con- 
struction. 

When acut is made, it would be far better to spend 

a little more in proportion and bring it down to a true 

level. And this extra expense will always be made up en- 

tirely in a comparatively short time, if the road has a busi- 

ness that warrants it being operated. It may be argued 

that no steam is used in going down a grade, consequently 

a grade is no loss. But it will always take more steam to 

get any kind of a train up to the top of a hill than is saved 

in going down the other side, when compared to a run on 

a level. In thus speaking of grades, of course exception 1s 

not taken to those that are unavoidable, such as where there 

is a continual rise in the country along a line for a very 
long distance, 

Next, there is no excuse for sharp hollows being left 

only half filled, while they might be brought up to a level 

easily, at the time of building, with but a slight excess in 
cost. Now, provided the Jine and level are all right, the 
next thing in construction is the ballasting. This should, 

for high speed, or in fact for any heavy work, be com- 

pored of stone. There is no material that has ever been 

tried that is practically as good for ballasting as broken 

stone. The advantages of this kind are numerous. In the 
first place, it remains in position longer and better than 

anything else will. Next, the drainage of such ballasting 

is perfect, or under ordinary circumstances can be made 

so. This is a great element in its favor, as it preserves 

the ties and gives a chance for a very much longer life of 

them ; and the ties and iron when put in proper place and 

in good line, and level, will remain in position far longer 

than in any other material. 

Of course the cost of stone ballasting, in the first place 

will be more than for common material, but in the work-— 

ing of a road for 10 or 20 years, probably the stone ballast- 

ing is the cheapest—thatis, asfar as the latter is con- 

cerned, simply in itself; and when the saving on rails, ties 

and rolling stock is taken into account it is far cheaper 

than any other ballasting. The first cost and the quality 
of broken stone will of course vary greatly in different 

localities. But there is scarcely a road where high speed 

is wanted but can secure this material if desired. 

High speed demands heavy rails; and the safety of 

travel, and a proper length of the life of rolling stock 

demand them. In regard to the actual weight of rails 

per yard, a 70-pound rail is far too light to be eco- 
nomically used on any prominent railway. <A _ 100- 

pound rail is near to what should be used, although a 120- 
pound one would in a great many cases at present time be 

more economical still. 
Switches require far morecare in the selection, placing 

and maintenance than is given. Roads are numerous that 

have hardly a switch on them that is fit torun over at 

a high speed, on account of poor details, poor construc- 

tion and not being taken proper care of. On a line that is 

to answer the requirements of the present time every part 

of the roadway mustbe carefully and thoroughly looked 

after and kept continually at its best. When this is done 

on a road that is properly built, the engines will haul trains 

at high speed satisfactorily and economically. Give exist- 
ing engines a proper road to run on, and they will do all 

that is wished for. 

it takes and holds paint well, and, though it commands 

a higher price than yellow pine, can be furnished much 

cheaper than white pine.— Northwestern Lumberman, 

The Engineer Who “ Tinkers.” 

Some one ought to say a word for the engineer ‘who 

knows enough to ‘“‘tinker” with his engine when it needs 

it. Away back in the dim past some fellow, undoubtedly 

with innocent intent, made afew remarks about the trouble 

that comes along with too much engine-tinkering; and 

those remarks have ever since furnished a perennial text 
for the just-to-fill-out-a-column editor of technical jour- 

nals. They have been changed into all sorts and conditions 

of phraseology, good, bad and indifferent, and got into 

spaces of 3 to 100 lines. Every kind of epithet has been 

applied to the man who does the “tinkering,” and every 

possible ill to which asteam engine could be heir to has 

been shown to have resulted from it. 

Now, there are men around engines who ought to do no 

‘‘tinkering,” but they are not eugineers. They are men who 

rattle around loose in the places engineers ought to fill. 

These be they who never ought to get within a half-mile 

of an engine with wrench or hammer. 

No one ever knew a real engineer do too much tinkering. 

He is just lazy enough not todo useless work, and just 

enterprising enough to do such “‘ tinkering” as is required. 

An engineer who hasn’t push enough about him to 

“tinker” the pounds and other little ills out of his engine 

ought to get an easier job without serious delay. He might do 

well at holding down a chair or something of fhe sort, but 

as an engineer he hasn’t just a little chance for success. In 

the best interest of his employer he ought to get another 

job before his engine has to go to the machine shop, or the 

machine shop go to the engine.— American Machinist. 

Third-Class Scotch Dining Car, 

The following engraving, which is taken from Hngineer- 

ing, gives an interior view of one of a number of third-class 

dining carsrecently constructed in the Great Northern Rail 

way Company’s shops at Doncaster, England, from the de- 

signs of Mr. Patrick Stirling, the locomotive superintendent 

of the line, the work being carried out under the direction 

of Mr. F. Howlden, the head of the carriage department. 

These cars are running on the east coast joint service from 

London to Edinburgh. They are 52 feet 6-inches long 

Third-Class Scotch Dining Car. me 

Cypress in Car Construction. 

A yellow pine manufacturer made the statement the 

other day that he was losing a certain amount of business 

because of the adoption of cypress by car compunies for 

use as car siding and roofing. Only a few weeks ago we 

had acomment on freight car construction, in which it 

was remarked that the great strength of long-leaf yellow 

pine was commending it for freight car siding and roofing, 

as it thoroughly tied the framework together ; and that, 
while it was rather heavy, it more than made amends for 

that fact by the increased strength it gave to the construc- 

tion. 

But it seems that the argument is not all on one side of 

the question. Car builders like a reasonably soft and 
easily worked wood, in which particular cypress excels 

long-leaf pine, which, while workable, is not so available 

to the work of the carpenter as is cypress. Every one 

knows that the delight of a carpenter’s heart is a wood— 
like white pine or cypress—which is light, soft and easily 

handled and worked. He will use anything else only under 

protest, regardless of the genuine merits of the material. 
So there is no reason why cypress should not be a very pop- 
ular wood for car roofing and siding. It has a reasonable 

degree of strength, is light and easily worked. Moreover, 

and 9 feet wide, while the canopied roof is 8 feet 2 inches 

above the floor level. The cars areconstructed of teak and 

run on two four-wheeled trucks. Each will seat 42 passen- 

gers, giving a space of 2 feet 1 inch to each. 

The parcel racks above the tables may offer a suggestion 

to American carbuilders, 

The invention of bells is attributed by some of the best 

foreign campanologists to the Egyptians, who are credited 

with having made use of such percussion instruments to 

announce the sacred fétes of Osiris. : 

‘*This laundry bill is awful,” protested Satan. ‘* Yes,” 

acquiesced Lucifer. ‘* I tell you what,” insisted the Prince 

of Darkness, ‘‘ we’ve got to depart from the conventional 

white in clothes for Hades or else stop burning soft coal.” 

Having taken the gold cure himself, Debs tried to cure 

the workingmen of the disease of having either gold or 

silver, 

The sale of the Minneapohs & St. Louis Railroad by the 
Sheriff will take place in Minneapolis on Oct. 11. About 

$5,000,000 will be the price needed to redeem the property, 
and it is expected that the Reck Island will be the pur- 
chaser, 

a 
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Early Sleeping Cars. 

Apropos to the article that appeared under this heading 

in the last issue of the NATIONAL CAR AND LOCOMOTIVE 
BUILDER, one of our readers has sent us the following de- 

scription of what is claimed to be the first patented sleep- 
ing car built in this country. It was invented by Mr. T, T. 

Woodruff, and was built by Messrs. T. W. Wason & Co., 

of Springfield, Mass., now the Wason Manufacturing Co. 

The following is from the Springfield Daily Republican, 

of October 7, 1857. 
Woodruff's Patent Seat and Couch Car. 

We have been much interested in examining a new seat 
and couch car nearly perfected at the car factory of Wason 
& Co., in this city, the invention of Mr. Woodruff of Alton, 
Ill. The car is of the average length, containing upon 
each side 28 good seats, the whole car containing 56, or 
four less than the usual number. 

These seats face each other in pairs, that is, two persons 
face two other persons always when the car is full. Every- 
thing is elegant, and one would not suspect at the first 
glance that the whole car could be thrown into couches in 
which every one of the whole 56 passengers could lay down 
at full length, yet such is the case, and it is so arranged 
that each one in a compartment may go to bed singly 
without depriving the others of their seats, and for the last 
one two seats will be left. In the first place there is an 
upper berth six feet long which can be swung down into 
location and be above the heads of all. Into this one may 
retire, drop the curtain and go to sleep; when the second 
wishes to retire, the backs of the seats next to the wall of 
the car are swung up and united toa stationary section of 
the berth that stands as a table between the two outside 
passengers, and thus the second couch is constructed, and 
over this the curtain drops. 

There are two passengers left sitting face to face next 
the passageway ; when the third wishes to retire, the two 
seats (which are double) under the berths and hung to- 
gether by an adaptable hinge, are unfolded and just fill 
the space between the seats, thus making the third couch 
6 feet long. There are then two unoccupied seats left, and 
in these, two men can sit, thus making five in each com- 
partment, or the fourth can make his couch in the same 
manner the third did. We do not see but the thing is per- 
fect. It certainly needs nothing but to understand it to 
make it practicable everywhere, and it is a very great im- 
provement ; these long night trips are made comfortable 
by it; it must at once attract the attention of railroad men, 
and passengers on long routes will give it their universal 
hlessing whenever it may be brought into use. 

The car is finished in Wason & Co.’s best style, and will 
be deemed at the West, whither it is bound, a good speci- 
men of Yankee skill. 

Our correspondent has also favored us with the follow- 

ing clipping from the Springfield Republican of June 27, 

1863. It describes the then most elegant sleeping car as 

well as specimen of the car builder’s art in America. 
An Elegant Sleeping Car. 

The magnificent sleeping car of which we spoke a few 
weeks ago has just been completed at the manufactory of 
Wason & Co., and was out yesterday for atrial trip. It has 
sixteen wheels, and consequently a scarcely perceptible jar 
when 1n motion, certainly a great desideratum in a sleeping 
car. The outside is elegantly ornamented, and has the 
elevated roof, which is fast becoming popular with railroad 
men and the traveling public, and the patent ventilator of 
Westlake & Co., Milwaukee, Wis. But it is upon the 
in terior that the greatest pains have been expended, mak- 
ing it really a moving palace. At each end isa washroom 
“provided with marble basins, mirrors and every con- 
venience. Next this is a stateroom, made by an ingenious 
arrangement so that it can be enlarged into a sizable room, 
or remain of the same capacity as the other berths. These 
staterooms, of which the car has two, are provided with 
a table and seats for four persons, as well as beds for four, 
which latter, however, turn up in the day, leaving no 
visible indications of their existence. In these staterooms 
a gentleman with his family could make railway trips, 
usually long and wearisome, with as much ease and 
privacy as he could enjoy in his own drawing-room. The 
other seats in the car are not arranged inthe ordinary way, 
but longitudinally, and are quickly convertible into three 
comfortable berths, each side of the seven sections int 
which the car is divided seating and sleeping four per- 
sons. The berths are furnished with bedding and every 
possible means taken to promote the comfort of passengers, 
being provided with beautiful and costly curtains, while 
the seats are elegantly upholstered. The top inside is 
gilded and ornamented in the best style. The woodwork 
of the interior is black walnut, and the whole appearance 
is elegant and tasteful in the extreme. The cost of the 
car was something over $6,000, and it is, without doubt, 
the handsomest and best sleeping car in the United States, 
reflecting great credit upon the builders, Wason & Co., 
and the designers and owners, Field & Pullman, of Chi- 
cago, Ill, It will run on the Chicago, Alton & St. Louis 
Railroad, for which route it will leave this morning, and it 
certainly speaks highly for the management of that road 
that they have secured the use of a car of such unparalleled 
beauty and excellence. The trial trip yesterday, in which 
about forty of our principal men rode to Palmer, enjoying 
for a short time there the hospitality and good cheer of 
Col. Frank Morgan, was satisfactory in every respect. 

Two mep left a large case at a railroad depot at Memphis 

recently. As they did not return, the case was opened and 

found to contain the mummy of a man, which, it is said, 

came from a mine in Norway. The body was 9 feet 1} 
inches long, and was in a splendid state of preservation, 

Traveling in a second-class carriage, a gentleman had a 
small misunderstanding with a lady in reference to the 

opening of a window. ‘‘ You don’t appear to know the 
difference between second and third class,’ the lady said 

cuttingly. ‘‘O madam!” he replied, ‘‘I am an old rail- 

way traveler. I know all the class distinctions. In the 

first class the paseengers behave rudely to the guard; in 

the third the guards behave rudely to the passengers ; in 
the second (with a bow to his fellow-passenger) the passen- 

gers behave rudely to each other.”—London Tit-Bits. 

Freight Cars. 

From the average observer the freight car is something 

that receives a very small share of attention ; but, notwith- 

standing, it is, as P, T. Barnum would say, ‘‘ One of the 

greatest things on earth.” It can move at the air-splitting 
velocity of 70 miles an hour, yet itis equally adapted to its 
ability to remain motionless for weeks. Ten thousand miles 

a year is a common record for the freight car to travel. Its 
natural life is in the neighborhood of 18 to 20 years, with 
ordinary wear and tear and an occasional trip to the main 
shops for the renewal of such parts as may have become 
defective ; and while the period named is sufficient to bear 
a profitable revenue to its owners, yet the grave possibility 

of its being rudely converted into a shapeless mass before 
it is 24 hours old is not lessened. 

The astounding number of 25,000 employés yearly are 

either killed or crippled on the rail, and a fair estimate 

charges the bumper and wheel of the freight car with one- 

quarter of this human sacrifice, so that by this time we 

must acknowledge that some consideration is due to this 

critter on wheels. The freight car is one of the greatest 

money earners of the age, if it is made to do what a rail- 

roader would term ‘‘to hustle.” It is upon the manage- 
ment or controlling of the thousands of freight cars that 

the interests of a railroad are largely dependent. From the 

time a car stops rolling until its wheels again revolve it is 

not paying for its axle grease, consequently it must be 
bridled and driven as the horse earneth his oats. 

In actual service at this time there are over and above 

1,000,000 freight cars in the United States, representing 

500 or more different railroads. It is estimated that about 

75,000 are in constant movement at every tick of the watch, 
day and night. It is a wonder how this vast number of 
cars can be successfully bridled, controlled and accounted 

for, both separately and collectively; and the fact that each 

company’s cars are not restricted to the home road still 
adds to the seemingly great problem. So systematic and 

correct is the method by which the freight car accounts 

are kept, that while it may seem marvelous yet it is not 

difficult for any railroad company to have at all times a 

statement showing the location of its entire equipment ; 
and, in fact, so accurately can this record be kept that it 

would appear as though the respective roads had a private 

wire connected with every car and an operator on board 

ticking back to the home office every time its wheels were 
turned, and other tell-tale items. 

Previous to the annulling of the recent Philadelphia and 

Reading leases the Transportation Master of that line had 
under his supervision the handling and accounting of 

125,000 freight and coal cars owned and controlled by the 

company referred to alone, and representing a capital of 

upwards of $50,000,000. These figures are outside of the 

hundreds of foreign cars moving over the Philadelphia 

and Reading system daily, all of* which are traced and 

recorded in their movements throughout the country by 

the respective car service officers. If you should enter the 
car department and inquire the whereabouts of any car 
whatever belonging to that line, the information would be 

forthcoming in just about five seconds. If need be, the 

contents of the car would be given, the number of the 

train and hour said car left the last station, the number of 

the engine drawing the train, the names of the train crew, 
and what cars accompanied it on its journey. Some roads 

are even able to tell you the kind of weather the car passes 

through while in motion, as well as when loading and 
unloading. 

This enormous array of figuring does not stop here, At 

the end of every 39 days the mileage is computed and the 

tale of activity or detention is told. The number of miles 

each car travels is figured out and put down as a part of its 

history, so that there isa complete record of the move- 
ments of the freight car in every detail from its daily 
location down to the cost of moving it over the respective 

divisions and under any*kind of lading, should it be 

required. 

Still another interesting fact is that a car, like the indi- 

vidual, must travel on a ticket, and not only one, but three 

—one for the conductor hauling the car and one tacked on 

either side of the car to guide it to its destination. As to 

the settlement of the vast sums earned by one company’s 
cars on the line of another, there is gieater confidence dis- 

played, or rather placed, in humanity, than in any other 

commercial operation. Over $100,000,000 pass hands annu- 

ally in the settlement of mileage accounts, with no oppor- 
tunity to go behind the signatures of the respective officers 

for examination of the figures as certified by them, while 

other positions of trust require bonds of the highest 

order. 
Do any cars get lost, strayed or stolen? In very rare 

cases only, and even then some one has failed in his duty. 

A conductor of a freight train is not retained for his cleri- 

cal ability, but more for the proper handling of his train, 

and occasionally he will err in reporting numbers and ini- 

tials by which each car is known ; yet the chances are 8 to 10 
that the error will be corrected somewhere. But should it 

occur, as is the case once a year or so, that a car seemingly 

moves off the earth, it is usually located somewhere with 

its name badly blurred, or through some other cause has 
secreted itself, and is returned promptly to its proper lati- 

tude. On such occasions there is more joy over the return 

of one lost car ‘‘ than the ninety and nine that went not 

astray.”—J. F, BOUGHER, in the Official Railway Guide, 

Railroad Mileage of the World. 

The following list has been published showing the rail- 
road mileage of the world in 1892: 

America. 

; s Miles. Miles. 
United States of America.174,784 | The Argentine.... .. ..... 8,163 
British North America.... 14,870 | Paraguay........ .. ...... 157 
Newfoundland. arith eres 243 | USOGQUAY. ..../-55,0e . nee 1,056 
MICO i 25% vi rciese 6,625 ULL: 2 = tech eon any cok aes 1,926 
Central America.......... [iy 7-4 it Sg: Ne Nr A > 1,036 
United States of Colom- BOMVig sn. catvaguncsstenedar’ 593 
PBgraaeiesed oa ae ens attra « BOL MASUBUOL: oan up is eeanad 186 

Cuba..... Meese ahece exeeonne 1,076 | Brit'sh Guiana............ 22 
WW GMOZMGLD: since sie tile sie cenion rs 497 | Jamaica, Barbadoes, Trin- 
Republic of San Domingo. 71 idad and Martinique .. 321 
PuertouRicas.... ssitens =. ll - 
PAT Brees... alee eee cee 6,390 Total, America.......... 218.910 

Australia, 

New Zealand.... . eerie « c € 2,008 467 
Wicboria? eco. ees. renin O20 ; 660 
New South Wales......... Zone Hanwell co.) ai are nace 56 
South Australia...... .... 1,823 _ 
Queensland........ ........ 2,352 Total, Australia......... 12,685 

Africa, 

Hgypte, oe ove aoe vagrant ca 961 | Mauritius, Reunion, Sene- 
Algeria und Tunis......... 1,984 gal Territory, Angola, 
Cane.Colony.vidiit s+) decetwe 2,444 Mozambique, etc........ 671 
INGUSD, capitate scact tees fs 399 
Transvaalicccen erence 194 Totaly Africae. dove ween 7,212 
Orange Free State.... .... 559 

Europe. 

La CE Cy aphc de snacacacsanaee 16,275 | The Netherlands, includ- 
Bavaria saccoud teh eneecancs 3,597 ing Luxemburg.......... 1,913 
Sa@xonyaleemecws awe 56k cic 1,584 | Switzerland .......06 cisec0s 2,082 
Wirbeniberg trees: ccccse cc O67 | Spalnisve. eaccees sau Sane 6,771 
Baden. ieee Gert 1,000 | Portural lessen 1,425 
Aljsace-Lorraine............ 1,006:) Dentaayk 2-4 2-5. Genes 1,283 
All other German States... 3,027 | Norway............eseceeeee 971 
Austria-Hungary, includ- SWOGGD jcnes cecncc canteens 5,259 

ing Bosnia, etc........... 17,620 | Servia..... ta dtcetate ste) tae cier 336 
Great Britain and Ire- | ROMMAaNI a yaya te. ceeces ve 1,622 

IGN cchoee ease ste PU BA CRE COCO Withers lersiora e aicfars'sisiatdloress 569 
HYANCE. woe cece s sese .... 24,018 | European Turkey, Bulga- 
Russia, including Finland, 19,656 ria; Roumelia...c.lee. we 1,130 
Lite ae aieaeieettsiaiaes -ncietieie 8,498 | Malta, Jersey, Man........ 63 
C1 PUTIN etre arais'eleta ie ¢ aercioitdee 3,379 -— 

Total, Europe............ 144,380 

Asia. 

British indian... oscescsecee 17,768 { Portuguese India.......... 5 
Coylonh. seanee. ver ensene. =i 19) | Malay States.......2...000. 87 
Asia: Minors tovtanente. 998 | China,....:. Sls Bae ae nes 124 
Russian trans-Caspian Dis- - | Cochin China, Pondichery, 

Crick Weeeees sit. tee 890 Malacca, Tonkineto..... 142 
Persia. <5 avant 2ee Bale 34 
The Dutch Indies... .- 1,068 Total, Asitvescs al aw ence 23,229 
DADAM cate ncetelis ods ancumnecta 1,876 

The totals of the five great divisions of the earth are as 
follows : 

P Miles. Miles. 
AMOriGiinseitie tesa seine sce 218,920 | ARIS. ce aaiic base tic ls soem 23,229 
EUnOpeses > «a tela. 144,380 | ACPICH «Mere ct) Ae setae nee 7,212 
Australias. ivrssee cse5 0 .0e 12,685 = 

Grand tothlrofthe World’.....< 5.2.2 ecascccesnevecesccoscdes 406,416 

The First Mechanical Flight. 

The first successful effort to fly by mechanical means is 

thus described by Engineering : 

On July 31, for the first time in the history of the world, 

a flying machine actually left the ground, fully equipped 

with engines, boiler, fuel, water and a crew of three per- 

sons. Its imventor, Mr. Hiram Maxim, had the proud con- 

sciousness of feeling that he had accomplished a feat which 

scores of able mechanics had stated to be impossible. Un- 

fortunately, he had scarcely time to realize his triumph be- 

fore fate, which so persistently dogs the footsteps of in- 

ventors, interposed to dash his hopes. The very precau- 

tions which had been adopted to prevent accidents proved 

fatal to the machine, and in a moment it lay stretched on 

the ground, like a wounded bird with torn plumage and 

broken wings. Its very success was the cause of its failure, 

for not only did it rise, but it tore itself out of the guides 

placed to limit its flight, and for one short moment it was 

free. But the wreck of the timber rails became entangled 

with the sails and brought it down at once. The machine 

fell on the soft sward, imbedding its wheels deeply in the 

grass, and testifying, beyond contradiction, that it had 

fallen and not run to its position. If it had not been in 

actual flight, the small flanged wheels would have cut deep 

tracks in the yielding earth. 

The entire weight of the machine is 7,700 pounds. In the 

run, at 630 feet from the starting point, the entire weight 

rested in air, and for 300 feet the machine, with its crew, 

flew forward. It lifted off the bottom track, but was held 

down by an inverted upper track placed for this purpose. 

This was formed of timbers 9 by 3 inches, and against 

them three flanged wheels ran carried on long projecting 

arms. One of these arms bent, and the rear of the ma- 

caine got free. It then turned somewhat to the right, with 

the effect that one of the forward wheels snapped the tim- 

ber guide and flung the plapk across its path and against a 

post firmly fixed in the ground. The ride ended suddenly 

and disastrously, but, nevertheless, it was the most re- 

markable ride ever taken by man. 

The propelling power of the machine is derived from 

two screws 17 feet 6 inches in diameter, revolving at 400 

revolutions per minute, and giving a total thrust of 2,000 

pounds. Each screw is driven by a compound engine, both 

engines drawing their steam from a tubulous boiler of most 

ingenious construction. The weight of the boiler, com- 

plete with 200 pounds of water, is only 1,200 pounds, yet 

Mr. Maxim contrives to get 300 horse power out of it, The 

fuel is gasoline, which is gasified and burned as a gas in a 

burner with 1,000 jets. 

A special mouthpiece for public telephones has been in- 

troduced in Germany with the object of avoiding the 
spread of diseases carried by the condensed moisture of the 

breath. A pad, or a large number of disks of paper, with 

a hole in the middle, is inserted in the mouthpiece, and the 

upper disk of paper is torn off after every conversation, 
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SLOPING CROWN SHEETS. 

A common practice in locomotive building is to put the 

crown sheet in sloping from the front to the back, with the 

front of the sheet from 2 inches to 4 inches higher than the 

back. Doubtless many locomotives have been built with 

the crown sheets placed thus when the designer simply 

followed practice and did not have a very clear conception 

of just why it was best to place the crown sheet in this 

position. Referring to the practice we have conversed 

with a number of prominent locomotive men, and have 

found few with the settled conviction that this form of 

construction is the best. The generally accepted idea for 

it seems to be that it is to insure against the back of the 

crown sheet becoming bare of water when the engine is 

decending a steep grade. Speaking from many years’ ex- 

perience in the cab, on hilly roads, we have never been able 

to see much force in this argument. Locomotives have to 

ascend as well as descend hills, and although they ‘raise 

the water” some while working hard ascending hills, there 

is as much danger (if not more) of the front of an inclined 

crown sheet getting scorched going up a hill as there is of 

the back of a straight crown sheet being scorched going 
down a hill. 

At the April meeting of the Southern and Southwestern 

Railway Club, Mr. Pulaski Leeds gave as one of his reasons 

for sloping crown sheets that sediment worked off these 

sheets better than off of straight sheets, although he ad- 

mitted that he did not think this action amounted to very 

much. The main object, Mr. Leeds stated, was in case of 

scorching to insure that the front of the sheet would be- 

come overheated first, thereby localizing the damage to the 

front of the sheet and the flues. This may be a wise pre- 

caution, but if it is we think it should be made plainer 
than has as yet been attempted. 

The record of locomotive boiler explosions shows that 

quite as many of these occur while the engines are ascend- 

ing hills, or doing other kinds of hard work, as when 

standing idle or running shut off down hill. Many of these 
explosions which have occurred while the engines have 

been engaged in heavy work have been traced to low 

water. This indicates that in these cases the water was 

allowed to get low in order to successfully accomplish some 

task of work, suchas to make a meeting point or to geta 
heavy train over a steep hill without doubling. Every 

practical railroad man knows that this is done many times 
every day on the railroads of this country, and there is no 
successful locomotive engineer of considerable experience 

who has not'seen emergencies when he had to resort to 

every possible expedient to make a successful run. Among 

the expedients was that of letting the water in the boiler 
get as low as hedared. Frequently in operating a locomotive 

the making of an important meeting point (failure in 

which would cause serious delay) or the successful climbing 

of a hill (failure in which would cause doubling, delay, 
expense and hard work) depends on a few pounds pressure 
more or less in the boiler, and this depends on the possi- 
bility of allowing the water level to fall ¢ inch or } inch. It 
is not surprising that such chances are frequently taken; 

but when they are, the chances of disaster are increased by 

sloping crown sheets that may become bare at the front 
when there is an apparent abundance of water at the back. 
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THE RAILROAD CLUBS. 

The President of the Master Mechanics’ Association paid 

a deserved tribute to our railroad clubs in his address be- 

fore the Saratoga convention when he said, in speaking of 

the economical advantages to railroads of the associations 
of railroad men : 

I would scarcely be doing justice to the subject with 
which I am dealing, did I not call attention to the good 
work of the various railway clubs throughout the country 
in their monthly meetings. Their work is commendable 
to the highest degree, and the combined fruits of their labor 
convey a spirit of progress, that must brighten the pages 
bearing the record of American railway progress. It is 
especially noticeable in club work that men who have in 
the distant past confined themselves largely to locomotive 
construction and maintenance, have within the last few 
years extended their thoughts and efforts to car construc- 
tion. On the other hand many of those who have confined 
their ideas exclusively to cars, are now earnestly extending 
their efforts to locomotive practice and principles of con- 
struction. 

Those who are familiar with the work of the railroad 

clubs must applaud these remarks. The influence of these 
clubs is almost altogether educational, and it is becoming 

stronger each year as their organization is becoming more 

perfect, and as interest in their proceedings grows among 

both the mechanical and transportation officers of rail- 

roads. 

As mentioned in the remarks of Mr. Hickey, one of the 

chief benefits of club work results from those in the 

different departments of railroads becoming interested im 

matters pertaining to other departments than their own. 

The value of the educational and broadening effects of this 

can hardly be overestimated. Itis as natural for men to 

get into a rut when their interests are bound within narrow 

limits as itis for a stream to run within the confines of its 

banks. In the past, railroad service has suffered a good 

deal because the horizon of the roadmaster, and of the 

master mechanic, and of the trainmaster, and of the car 

builder, was bound by the interests of his particular de- 

partment. Knowing little of the work and requirements 

of any other department, the natural tendency of each was 

to regard his own department as the only one on the road 

of really great importance, the others being considered ne- 

cessary adjuncts, but relatively of much less importance. 

The results of this have been misunderstandings, ill feel- 

ings and friction between the different departments that 

have acted in every way but to promote the economy of 

operation and the efficiency of the service. 

The influence of the clubs is opposod to these narrow 

views, and is rapidly dispelling them by teaching their 

members the need of more intimate and harmonious asso- 

ciation, and that the successful operation of a railroad de- 

mands that the several departments work in accord and 
co-operation with each other. 

It is usual for all the railroad clubs to suspend their reg— 

ular meetings during the summer months. One club re- 

commenced holding its meetings in August, and all will do 

likewise during September. During the next nine months 

a good deal of educational work will doubtless be accom- 

plished through these meetings, and it may be pertinent to 

offer at the beginning a few suggestions, which, if adopted, 

will make the meetings more interesting to many, and will 

enhance the value of their work and of the reports of their 

proceedings. 

Probably the most common fault of those who discourse 
on railroad matters before both the local clubs and the 

national associations, is a too low tone of voice em- 

ployed in speaking. Those who undertake to address a 
meeting of associates should remember that all present 

desire to hear everything that is said. They have a 

right to hear everything that is said, and speakers 

should recognize this and pitch their voices to the tone 

that they know wili enable every one present to hear 

easily aod plainly. It is to the great credit of our 

railroad men that they are eager to learn new ideas and 

to receive new suggestions, and this is attested by the 

attention they usually give a speaker. Many speakers, 

though, that we have heard address these gentlemen, far 

from appreciating the interest and courtesy implied by 

this attention, have carelessly made their remarks in so 

Jow a tone that even the trained ear of the stenographer 

could not catch their words, and nine out of ten of the 

people present were in entire ignorance of what was 

being said. This is a shameful discourtesy on the part of 
speakers; and if this plain presentation of the matter will 

induce these low-toned gentlemen to become high-toned 

ones, and, when speaking, to turn a little more wind on 

their voice-producing apparatus, their object in speaking 

will be more fully accomplished, and their hearers will 

feel better satisfied. 

Now that it has been agreed among the clubs to inter- 

change the reports of their proceedings, it should be seen 

to that the interchange should be liberal enough to supply 
all club members with copies who desire them. The re- 

ports of the various clubs should be sent to the home or busi- 
ness addresses of all members who want them, and their 

receipt should not be made a condition of their attending 

meetings, as a ‘‘reward of merit,” as has been suggested. 

Most of the mechanical members of the clubs will want to 

preserve a file of these reports for future occasional refer- 
ence, and to these no plan of delivery will be satisfactory 
but such as brings to them the reports of the club and asso- 
ciations they are members of, 
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Apropos of the subject of crudely edited club reports 

and the careless language of many who write and discourse 

on mechanical subjects, it may be said that in this issue of 
the NATIONAL CAR AND LOCOMOTIVE BUILDER we have 

occasion to republish three paragraphs, or 450 words, of the 
report of a railroad club committee. We have had to add 

60 words to these to make their sense explicit. Of the 60 

words added, the word the was added 41 times. It seems 

to be the style for some people who write on mechanical 

subjects to avoid using the word the on all possible occa— 

sions. Speaking naturally a man would say : 

‘‘The grates are in bad shape, the flues are leaking, and 
the valves are blowing. The engine can’t handle the train 
on the hills.” 

Written in the way we are criticising, these facts would 
be stated thus: 

‘*Grates in bad shape, flues leaking and valves blowing. 
Engine can’t handle train on hills.” 

Why these writers do not write as they would talk is an 

unexplained mystery. It looks very much like excessive 

economy of personal effort, the idea being that a reader can 

guess the meaning of a writer easier than the latter can 

explicitly state it. If this is the reason it isa very wrong 

one, as the burden of labor should fallon the writer and not 
on the reader. The writer undertakes to supply informa- 

tion to the reader. If his means of communication are crude 

and lacking in completeness the result is a loss of useful 

effect, the same as if he undertakes to transmit power 

through a crudely designed and inefficient line of shafting. 

The work the reader has to do in guessing the presence of 

words that are missing detracts just so much from the im- 

pression of what is read, just as friction in the shafting or 

the machine detracts from the useful work accomplished 

with a given amount of applied power. 

The writers of reports for railroad clubs and associations 

should exert themselves to make their reports explicit and 

easily readable. They should do all the hard work them- 

selves, and thus make the task of the reader as light as 

possible. There is a certain amouut of work to be done in 
transmitting intelligence through writing, and just in pro- 

portion as a writer shirks his task a reader must exert his 

faculties to understand, and in proportion as this is done 

the reading is unpleasant and tiresome, and the effect of 

what is read is lessened. 

NOTES FROM THE ARGENTINE. 

The communication from a correspondent in La Plata, 

Argentine Republic, which appears on another page of this 

issue, gives some interesting and up to date information 

about the railroads in that country, and of the proposed 
new extensions that are likely to be built in the near fu- 

ture. An interesting portion of the communication refers 

to the good satisfaction given by American roiling stock in 

the Argentine. North American rolling stock gives good 

satisfaction in every foreign country to which it is sent, 

and this embraces nearly every country in the world. The 

builders of American cars and locomotives appreciate the 

importance of such reports as this, and it is for such re- 

ports and such performances that they strive to have cars 

and locomotives built for foreign service equal in every 

respect to those built for use in the United States. This is 
the only safe way to build up a foreign demand for Ameri- 

can products, and our manufacturers may be depended on 

to strictly adhere to the practice. 

Our correspondent mentions the fact that the transporta- 

tion of live stock in Argentina has become a very important 

business in that country, and demands improved facilities. 

The country is eminently a pastoral one, and the raising 

and shipment of live stock will surely continue to grow in 

volume and importance for many years to come; and as 

railroads are extended and the country developes, the de- 

mand for the best kind of stock cars will become impera- 

tive. In this country the long distance shipment of live 

stock has been improved to almost perfection. Pounds of 

beef and mutton are too valuable here to allow of their be- 

ing wasted by poor facilities of transportation, therefore 

our Argentine neighbors show their wisdom by sending an 

expert railroad man to study our methods and the construc- 
tion of our stock cars. The general manager of Argentine’s 

largest railroad visited this country afew months ago and, 

as then announced in this paper, madea tour of our prin- 

cipal railroads to study the most improved methods. Among 

the results of his visit will probably bea still further modi- 

fication of Argentine rolling stock to conform with the 

best North American practice. 

THE STRIKE INVESTIGATION. 

The National Labor Commission appointed by the Presi- 

dent of the United States to investigate the recent railroad 

strike has been holding an inquest for the past two weeks 

on the defunct American Railway Union and its disastrous 

strike. As we go to press, the Commission is said to have 

nearly finished its investigation and to be nearly ready to 
report. There has been some speculation as to the probable 

nature of the recommendations the Commission will make; 

and it is broadly intimated that it will recommend some 

scheme in the nature of a state board of arbitration, with 

authority to settle labor disputes. Both the railroad officers 
and the strike leaders who testified before the Commission 
have emphatically expressed their disapproval of such a 

plan, and the probabilities are that if the recommendation is 
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made it will meet with little more popular approval than the 
mere suggestion received at Chicago. 

All intelligent people believe in settling disputes of a 
serious nature by arbritration, when the circumstances are 

such that both parties to the dispute can reasonably submit 
their interests to the decision of arbritrators. This is not 
always the case. The demands of one party may be so 

manifestly unjust as to not admit of entertainment or 

arbritratior , or the probability of a fair and just arbitra- 
ment may appear to either so doubtful as to make them 

unwilling to submit to the possible injustice. The people 

of this country want no law that under such circumstances 

; would compel arbitration. It is too early in our national 

life to talk of the compulsory arbritration of such disputes. 

The time may come when such a plan will be practicable, 
but it is far distant. A great work of education must first 

be done, and the demagogues must be less numerous in the 

land and in places of high authority than now. 

There can be but little doubt, however, that the investi- 

_ gation of this Commission, coming as it did rapidly after 
the termination of the strike, is good for all interests con- 

cerned. The facts of the case were more easily obtainable 

during the time the Commission sat than they would be a 
month or two hence, and it is of much importance thatthe 

facts should be correctly known and authoritatively re- 
corded. The testimony before the Commission has proved, 

if proof was still wanting, that the A. R. U. strike, both at 

the Pullman shops and on the railroads, was the most 

gigantic folly, and its leaders the most vainglorious fools of 

modern record. Numerous thousands of railroad men who 

were euchred out of good situations by the strike now 

; doubtless share this view, as do also the numerous other 

_ thousands who supplanted them. So the lesson of the 

strike is widespread and deeply impressed. 

THE COST OF CAR REPAIRS IN THE WEST. 

At the last Master Car Builders’ convention, Mr. J. H. 

McConnell, Superintendent of Motive Power of the Union 

Pacific, suggested that, as the cost of repairs ranged very 

~ much higher in the States west of the Missouri River than 

in the Eastern States, the railroads in the Western 

territory be permitted to charge a price for the repairs to 

_ foreign cars approximating the cost of the same, and men- 
tioning a 10 per cent. increase as a fair figure. Although 

; the suggestion was not adcpted by the convention it ex- 

cited considerable discussion, and we publish a report of 

this on another page in this issue. 

Naturally enough, the suggestion was met by st ong op- 
position from the representatives of some of the Eastern 

_ roads. Mr. McConnell stated that the Western roads have 

_ to pay 25 per cent. more for labor than the Hastern roads 

do, and that the price of materials is approximately greater 

in the West; as, for instance, the prices for iron castings 

range from $1.75 to $2.25 per 100 pounes. In using these 

for repairs to foreign cars a charge of but $1.60 per 100 

pounds is allowed. The Western roads consider this a mani- 
fest injustice, from which they should be relieved. 
The Eastern representatives claimed that the rules 

should not be changed; that the traffic charges are 

- enough greater on the Western roads to make up for this 
apparent loss; that at some places in the Kast castings cost 
as much as in the West, and that, anyway, the repairs 
to Eastern cars on Western roads were for the benefit of 
the Western roads only. as they were using the cars, and 

similar repairs would have to be made to their own cars if 

similarly used. It was admitted that under the allowed 

charges Eastern roads made money by repairing foreign 

ears. and Western roads lost money, yet to the Eastern 

view there was no apparent injustice in this. 

There is an old saying to the effect that everything is 

blue to those who see through blue glass. As there isa 

good deal of truthin this it may be useless to argue the 

matter, or to point out that traffic charges have nothing to 

do with the case, and that repairing cars about to leavea 

road forever is quite a different matter to repairing those 

that remain at home and give some return on the invest- 

ment. It is quite within the range of probability, however, 

that the matter will receive more attention at the next con- 

vention than it did last June. 

We publish on another page a series of questions relative 

to economy in shop management that has been addressed 

to the officers of the mechanical department of a large sys- 

tem of railroads. We mention it not to call attention to 
any of the particular questions asked, but simply to com- 

mend and recommend such action. To operate a large rail- 

road economically requires ceaseless vigilance to prevent 

the small leaks in the various departments that in the ag- 
gregate amount to vast annual losses. In no departmfent 

of a railroad are there more chances for small but expensive 

leaks than in the mechanical department. Here there are 
so many men who affect economy of operating that to keep 

every one in line requires unending effort and agitation. 

There will be two conventions of railroad mechanical men 

in September, the Master Car and Locomotive Painters’ 

convention meeting at Buffalo on the 12th instant, and the 

Traveling Engineers’ convention meeting at Denver on the 

11th instant. The work to be handled by both conventions 
is of considerable practical importance, and well worth to 

railroad interests the time that will be spent in their con- 
sideration. Thesubjects to be discussed at these conven- 
tions are named in the notices published elsewhere in this 

ssue relative to the respective meetings, 

a  — ———  — 

An analysis of the cinders caught in the extension smoke- 

box of a locomotive burning bituminous coal was made, 

with the object of determining the value of the material as 

fuel; the intention being to use it in the manufacture of 
coal bricks. The analysis showed the cinders to be of the 
following composition : 

Water (absorbed from air) -. 14 percent. 
Volatile and combustible matter.. Pa es) - 
BiImedsOarbonins dca esses (eed daddies wetee +e BBO ag 
A Tec creo iar ithets a 010.6.5;0° no's nists ie Pagiats Aaisaincece 8.0~/¢ ay “ 

According to this analysis, nearly 76 per cent. of the 

cinders carried to the smokebox by the exhaust is com- 

bustible and of value as fuel. If this is a fair representation 
of the fuel value of this material it seems that some de- 

termined efforts should be made to utilize it. In that case 

the extension front end (which has been much criticised 

lately, and which is gradually undergoing a reduction in 

length) would prove of additional value. 

Literature. 

Report of Proceedings, of the 27th annual convention of 
the American Railway Master Mechanics’ Association. 
Edited by Angus Sinclair, Secretary, 256 Broadway, New 
York. 4 

Much of the contents of this report has appeared in the 

NATIONAL CAR AND LOCOMOTIVE BUILDER since the ad- 

journment of the convention, but the bound report is of no 

less interest on that account, as it contains a great deal of 

illustrative and discursive matter that has not been 

published in any of the technical papers. The report 

presents the usual neat appearance that has characterized 

the reports of this association since they have been issued 

under the able editorship of Mr. Sinclair. This implies not 

only a good looking cover, but a carefully edited volume; 

and this means good readable type, a minimum of typo- 

graphical errors, and a general dressing up of the careless 

language too often heard in the discussion of mechanical 

matters by men who know more of what they are talking 

about than of the rules of correct expression. The care in 

editing shown by this report is lamentably lacking in some 

of the reports of railroad club proceedings that reach this 

office. Care in the editing of such reports is of more im- 

portance now since the interchange of these has begun, as 

they will be read by more people, and more of them will be 

preserved in libraries. 

Poor’s Manual of Railroads. 1894. 27th Annual Num- 
ber. Price $7.50. H. V. & H.W. Poor, 44 Broad street, 
New York. 

The 27th number of this most excellent and reliable book 

of railroad statistics is an improvement on its predecessors 

in several ways. One of these is the incorporation in it of 

the features of ‘‘ Poor’s Hand-Book of Investment Securi- 

ties,” viz.: statements showing the financial condition, etc.. 

of the United States, the several States and the chief cities, 

towns and counties of the country ; also statements show- 

jog the history, financial condition, operations, stocks, 

bonds and investments, directors, officers. etc., of all lead- 

ing industrial enterprises, and a series of statements of 

street railways, showing for a series of years the mileage: 

history, operations, financial condition, etc., of the leading 

street railway companies in the United States. The 

Manual is the embodiment of the official reports of all the 

railroad companies in the country. It is the only work of 

the kind published and is therefore very useful to every 

one interested in railroads, either financially or in their 

operaticn, or desiring intormation concerning them. State 
ments carefully revised by each company before publica- 

tion, are given for about 2,000 companies. The present 

number contains 1,495 pages of useful information. 

The Empire State Express, on the New York Central & 

Hudson River R. R., continues to easily maintain its 

famous repntation as the fastest train in the world. So 

does engine No. 999 as the ‘‘ Chief of Racers.” Recently 

this engine and train left Syracuse at 4.48 Pp. M., 48 minutes 

late, and arrived at Albany at 7.14 Pp. M., 19 minutes late, 

having made up 29 minutes between Syracuse and Albany 

and maintained a speed of 58.76 miles per hour, making 

no allowance for the three minutes stop at Utica, which, 

if deducted, would show an average speed of 61.7 miles per 

hour. On this occasion the train ran the distance from 

Utica to Albany, 95 miles, in 90 minutes. 
When the Empire State Express was first put on. there 

were envious ones who declared that the high rate of speed 

it was scheduled to run could not be maintained very long. 

The run here recorded is but one of numerous such ex- 

amples which show that the time of this train is easily 

made by the excellent motive power employed, and that, 

if desirable, the time could be shortened considerably. 

The five A. R. U. men charged with causing the fiendish 

wrecking of the Southern Pacific passenger train near 

Sacramento during the strike, have been held to the 

Superior Court, the trial court at Woodland finding the 

evidence warranting this action. 

Proprietor Railroad Eating-house: *‘ If any one calls, tell 
them I will be back in half an hour.” 

Waiter: “ All right; shal!) I tell them where you have 

gone?” 
Proprietor: ‘‘ Suffering Moses, no! I’m going out to get 

some dinner |” 

Master Mechanics’ Association Committees for 1895. 

The subjects to be investigated by the committees of the 

American Railway Master Mechanics’ Association during 

the coming year have been named, and the committees ap- 

pointed. The following is a list of the same: 

Exhaust Nozzles and Steam Passages (continued),—-Com - 
mittee: Robert Quayle, William Forsyth, James Mc- 
Naughton, W. S. Morris, D. L. Barnes. 

Locomotive Fire Kindlers (continued).—Committee: John 
Hickey, J. O. Pattee, Geo, D. Brook, W. T. Reed, John A. 
Hill. 
Shop Tests of Locomotives (continued).—C. mmittee: 

Wilham Forsyth, A. 8. Yogt, George Gibbs, D. L. Barnes, 
W. H. Marshall. 

Gages for Sheet Metal, Tubes and Wire.—Committee to 
confer with manufacturers and others, and to submit a 
practical system for adoption by the Association. Com- 
mittee: George R. Henderson, T. W. Gentry, C. F. Thomas, 
A. W. Gibbs, Alex. Gordon. 

Utilization of Railroad Scrap Material.—Committee to 
report on best method of handling the same. Committee: 
H.J.Smal), H. Monkhouse, Henry Schlacks, George W. 
Smith, H. P. Robinson. 

Causes of Bulging of Firebox Sheets.—Committee: P. 
Leeds, John Hickey, John Ellis, A. E. Manchester, George 
H. Baker. 

Best Material for Boiler Tubes and Specifications for 
Same.—Committee : T. A. Lawes, W. L. Gilmore, R. B. 
Redding, P. H. Peck, M. N. Forney. 

Pistons and Piston Rod Fastenings.—With special ref- 
erence to pistons of large diameterand light weight. Com- 
mittee: R. H. Soule, W. H. Thomas, William Swanston, 
J. D. Barnett, S. Graham, Jr. 

Riveted Joiuts.—To submit a set of proportions for riv- 
eted joints representing the most approved }jractice. 
Committee: A. E. Mitchell, S. Higgins, George W. West, 
H. D Gordon, L. R. Pomeroy. 
Wear of Driving Wheel Tires as Affccted by Weight on 

Same.—Committee : W. H. Lewis, J. N. Barr, E. M. Herr, 
J. H. McConnell, George F. Wilson. 
Transmission of Power.—Report on relative merits of 

pueumatic and electric transmission of power in 1ailway 
shops. Committee: T. B. Purves. Jr., John Medway, F. 
M. Twombley, C. E. Fuller, J. T. Gordon. 

Notes on the Handling of Petroleum. 

A paper read before the Institution of Civil Engineers 
in London deals with the transportation of crude petroleum 
in bulk, from the point of view of minimising the risks of 
fire and explosion, by Mr. Boverton Redwood. The sub- 
ject was discussed in reference to transportation by tank 
steamships, but much of what was said applies with equal 
force to the transportation of this highly inflammable sub- 
stance by tank cars. Experience has taught that the 
danger of explosion while handling petroleum lies not so 
much in directly igniting the oil as in igniting the inflam- 
mable and explosive mixtures of petroleum vapor and air. 
Tbe author of the paper alluded tostated that certain de- 

scriptions of petroleum evaporate freely at common tem- 
peratures; that the vapor given off is much heavier than 
air, and remain for a considerable length of time in any 
receptacle capable of holding a liquid, or may flow unper- 
ceived for some distance in a stream similar to that of a 
liquid; that the vapor is highly inflammable, and capable 
of carrying back flame to the source whence it emanates; 
and that mixtures of petroleum vapor and air may be 
either inflammable (burning silently) or more or less viol- 
ently explosive. It was further shown that petroleum, at 
temperatures below that at which vapor is freely evolved, 
may be converted into a highly combustible spray. Crude 
petroleum consists of a great number of hydrocarbons 
some of which are exceedingly volatile, and the vapor given 
off may be from 24 to 3} times heavier than air, its density 
depending upon the chemical composition of the nydrocar- 
bons present. From the vapor density the volume of vapor 
given may be calculated, and it was thus found that one 
volume of a petroleum spirit consisting principally of 
hexane, yielded 187 volumes of vapor at 60 deg. Fahr. 
The percentage volume of the vapor ofa volatile hydro- 
carbon taken up by air depends upon the tension of the 
vapor, and varies with the temperature. When the vapor 
of petroleum is brought into contact with air, diffusion 
takes place, the heavy vapor traveling upward into the 
lighter air, and the air passing downward into the vapor. 
Referring 10 the conditions under which an explosive 

mixture of petroleum vapor and air may be ignited it was 
stated that neither the glowing end of an ordinary wooden 
match or of a ‘‘ fixed star” vesuvian, the flame of which 
has been extinguished, nor a red-hot coal which has ceased 
to blaze, nor a shower of sparks from a flint and steel or 
from the fireworks known as ‘‘ scintellettes” and ‘‘ golden 
rain,” are capable of causing the combustion of the mix- 
ture ; but a platinum wire raised to white heat by means 
of electricity invariably causes ignition, though at a red 
heat no such effect is produced. Hither the electric spark, 
or a flame, at once causes the explosion of such a mixture, 
but an inflammable mixture containing a small proportion 
of vapor may be ignited by a large flame, when a small 
flame or an electric spark proves ineffective for the pur- 
pose. The use in an oil tank of a heated rivet at a temper- 
ture below that which is requisite for the ignition of a mix- 
ture of petroleum vapor and air may nevertheless be 
attended with danger, owing to the ignition of the oil 
which remains between the plates at the laps. 

So Jong as the cargo tanks are full of oil there is very 
little risk of fire or explosion, except through serious struc- 
tural damage resulting from collision or other accident. 
The accumulation of vapor due to leakage of oil from the 
tank domes of the oil tanks must, however, be guarded 
against, and care must be taken that these do not become 
overfilled or empty in consequence of increase or diminu- 
tion in the volume of the oil. 
Smoking and the use of matches about tanks filled with 

petroleum should be prohibited. The chief risk occurs dur- 
ing loading and discharging, and the precaution just 
named should then be zealously enforced. The tank covers 
should be kept closed as much as possible, and in the case 
of crude petroleum provision must be made for the safe dis- 
charge of vapor during loading. Before the tanks are en- 
tered for inspection they should be ventilated, and if re- 
pairs necessitating the use of hot rivets are to be effected 
the oil compartments and adjacent spaces should be thor- 
oughly cleansed and efficiently ventilated by a steam jet 
or fan blower, until on testing by a competent expert the 
complete removal of inflammable vapor is found to be ac- 
complished, 
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Pevsowal. 

Mr. F. H. Fechtig has been appointed Purchasing Agent 

of the Atlantic Coast Line, with office at Wilmington, N. C. 

Mr. S. M. Rogers has been appointed purchasing agent 

of the Iowa Central, with headquarters at Marshalltown, 

Towa. 

Mr, T. H. Aldrich, General Manager. and P. K. Thomas, 

Superintendent of the Tennessee Coal and Iron Railway, 

have resigned. 

Mr. R. T. Rundlett has been appointed General Manager 

of the Wiscasset & Quebec Railway, with headquarters at 

Wiscasset, Me. 

Announcement is made of the death of Mr. Mordecai W. 

Jackson, founder of the Jackson & Woodin Manufacturing 

Co., of Berwick, Pa. 

Mr. E. M. Reynolds has been appointed Purchasing 

Agent of the Lehigh & Hudson River Railway, with oftice 

at Warwick, N. Y. 

On Aug. 16 M. Aldace F. Walker, of Chicago, was ap- 

pointed receiver of the Atchison, Topeka & Santa Fe, to 

succeed Mr. J. W. Reinhart, resigned. 

Mr. J. R. O’Brien, General Superintendent of the Iowa 

Central, has resigned to accept a similar position with the 
Oregon Railway & Navigation Company. 

Mr. George W. Stimson, Purchasing Agent of the Cleve- 

land, Cincinnati, Chicago & St. Louis road, has resigned 

the office and has been succeeded by Mr. A. M. Stimson. 

Mr. Homer T. Dick, Purchasing Agent of the Ohio 

Southern. has become Superintendent of the road, and is 

succeeded by Mr. R. L. Barret, with office at Cleveland, O. 

Mr. Charles W. Case, who became General Manager of 

the Great Northern Railroad last November, has resigned 

and has been succeeded in that office by Mr. Charles H. 

Warren. 

Mr. Willard C. Tyler, the genial representative of The 

Railway Review, sailed on Aug. 6th for Scotland, to enjoy 
a brief vacation. He expects to return about the middle of 

September. 

Mr. John McGee, Foreman of the Buffalo shops of the 
Western New York & Pennsylvania, has been appointed 

Master Mechanic of the shops at Olean, N. Y., to succeed 

Charles E. Turner. 

Mr. G. W. Conklin, Master Mechanic of the Bradford 

Division of the New York, Lake Erie & Western, is appointed 

Superintendent of the Tonawanda Valley Railroad. He is 
succeeded by Mr. C. P. Weiss. 

Mr. Frederick Swift, Receiver and Director of the Cleve- 

land, Canton & Southern Railroad, has resigned both 

offices, and Judge Ricks has appointed General Superin- 

tendent J. W. Wardwell, Receiver. 

Mr. C. H. Hudson has been appointed General Manager 

and Col. C. P. Minetree has been appointed Purchasing 

Agent of the Memphis & Charleston Railroad. Both officers 
have their headquarters at Washington, D. C. 

Mr. M. A Gray, who has been Superintendent of the 

Georgia Midland & Gulf Railroad since it was opened for 

operation in 1887, has resigned, and that office is abolished, 

the duties being assumed by Mr. C. W. Chears, General 

Manager. 

The Great Northern has been divided into three general 

divisions, and Mr. E. W. McKenna appointed General Sup- 

erintendent Eastern Division, and Messrs. D. McLaren and 

J. D. Farrell appointed General Superintendents of the 

Montana and Western divisions respectively. 

Mr. Charles E. Turner, Master Mechanic of the Western 

New York and Pennsylvania at Olean, N. Y., has been ap- 

pointed Superintendent of Motive Power on the Buffalo, 

Rochester & Pittsburg, with headquarters in Rochester, N. 

Y., succeeding Mr. William T. Small, deceased. 

Mr. W.R. Crumpton, who has been General Manager of 

the Baltimore & Lehigh Railroad since 1891, has resigned 

that povition, the railroad being now operated by Mr. 

Alexander Brown, of Baltimore, as the representative of 

the bondholders’ committee, which now controls the prop- 
erty. 

Mr, James McGee, formerly Master Car Builder of the 
Houston & Texas Central Railroad, has recently been ap- 
pointed Acting Superintendent of Motive Power and Ma- 
chinery of that railroad. This isa new office created on 
Aug. 1, when the machine shops and car shops were con- 
solidated into one department under the direction of a 
superintendent of motive power, 

Mr. John Newell, President of the Lake Shore & Michi- 
gan Southern Railroad, was stricken with paralysis while 

in his car at Youngstown, O., on the night of Aug. 25, and 

died early the following morning, Aug. 26. Mr. Newell 

was born .n 1830. He entered the railroad business in 1846, 

since which time he has been identified with many roads 

in different capacities. He was, by profession, a civil en- 

gineer, and he started on his railroad career at the bottom 

of the ladder. For one year and six months he was a rod- 

man and then assistant engineer of the Central Vermont. 

From 1851 to 1863 he was engaged in engineering work on 
several roads and then for two years was President of the 

Cleveland & Toledo Railroad, now a part of the Lake Shore 

system. In 1868 and 1869 he was Superintendent of the 

New York Central & Hudson River. He went tothe Illi- 

nois Central in 1869 as its Vice-President. Two years later 

he was elected to the presidency of the road, which he held 

until Sept. 11, 1874. In 1875 he became connected with the 

Lake Shore. He was General Manager until 1888, since 

which time he had been its president as well. Mr. Newell’s 

home was in Chicago. His wife and several children sur- 

vive him. One son, A. B. Newell, is Superintendent of the 

Western Division of the Lake Shore & Michigan Southern. 

Another is in the coal business in Cleveland. His eldest 

daughter is married to a son of the late ex-President James 

A. Garfield. 

Cinderpits. 

The American International Association of Railway 

Superintendents of Bridges and Buildings has appointed a 

committee to report on ‘‘ Depressed Cinderpits and Other 

Kinds.” The chairman of the committee that will inves- 

tigate this subject is Mr. Walter G, Berg, Principal Assist- 

ant Engineer of the Lehigh Valley Railroad. The other 

members of the committee are: Messrs. Abel 8. Markley, 

of the Pittsburgh & Western; George W. Andrews, of the 

Baltimore & Ohio, and R. M. Peck, of the Missouri Pa- 

cific. The committee has issued a circular containing the 
following questions : 

What system for dumping and removing ashes from 
locomotives is in use on your road? Give general descrip- 
tion and the location, whether in a main track, side track 
or special track. 

If a pit is used, give depth, clear width and length, and 
describe in general the kind of foundation, materials in 
side wall and bottom of pit, coping, rail fastenings or sup- 
ports, drainage, and the methods used to protect against 
heat. 

If a conveyor system, elevated platform with dumping 
trestle, or other method isin use, describe same, giving 
principal dimensions, materials and details. 
What is the arrangement, location and height of ash car 

track in relation to the pit or dumping track ? 
What kind of coalis used? Does the choice or dimen- 

sions of a cinderpit system depend toa certain extent on 
the kind of coal used, and if so, in what respect? 

It is particularly desired to obtain the first cost of cinder- 
pits or other systems for removing ashes; also the unit 
cost of operation (i. e., handling the ashes from pits to 
cars) ;and the outpit capacity of a pit or plant of given size. 
We are especially desirous of obtaining blueprints of 

cinderpit systems in actual use on your railroad, with such 
remarks as you may feel willing to make on the efficiency 
of the design, the reasons for its adoption, and any possi- 
ble improvements you might have to suggest or general 
views to offer on the subject of the best system to recom- 
mend under stated conditions. 

Annual Report of the Chesapeake & Ohio. 

The Chesapeake & Ohio Railroad Company has just issued 

its annual report for the year ending June 30. There was 

an increase in mileage of 28 miles, making the total mileage 

owned by the road 1,278. The gross earnings for the year 

were $9,044,108 ; operating expenses, $6,027,187 ; net earn- 

ings, $3,016,980 ; fixed and other charges, $3,002,920, leaving 

a surplus of $14,060, The falling off in gross earnings was 

$1,292,702, and in net, $187,069. The road isa heavy carrier 

of coal, iron and lumber, and there was a falling cff in 

these three items of 610,951 tons, the largest decrease being 
in coal. The report says that the physical condition of the 

property has not only been maintained, but also improved 
during the year. The directors of the road are gratified at 

the results in the last year, and express great satisfaction 

at the ability of the company to earn its fixed charges in 

such unusual times as those through which it has passed. 

Industrial Conditions in China, 

The two occupations of China are, learning and agricul- 

ture. The standard of comfort for the laboring nnasses is 

fixed by that of the smallest cultivators, who form the 

largest section of the population. Poverty never involves 

actual starvation, except in times of famine. It means 

having to eat plain rice. The average man in China 

probably gets enough to eat, such as it is, in ordinary 

times. The farms are small, from half an acre to four and 

a half acres; the estimate is that one acre will support 
twelve persons in abundance. Wages are very low. A 

recent Chinese writer states that the average earnings of 

workmen are 20 cents a diy, and that half of this is enough 

to support a family of five, after Chinese fashion. The 
new penal code fixes the value of Jabor impressed into the 
public service at 14 cents a day, But these are minimum 
rates: In cities carpenters and masons get 30 cents a day 

without food; servants, $6 a month without food; farm- 

hands, $17.50 a year without food; clerks and accountants, 
$10 to $380 per month without food. A soldier’s pay is $5 a 
month with board, but half of this is paid in rice. In some 

of the cities common Jaborers will work for 6 cents a day, 

Advantages of Electrical Welding. 

In an article on “ Electric Welding and Metal Working” 

in the Engineering Magazine, Mr. Hermann Lemp mentions 

these advantages of electrical welding : 

The heat is sharply localized to the joint and metal near 
it. The temperature obtained and required can be exactly 
regulated. The rapidity of heating and its distribution 

can be controlled by simple means. Irregular forms can 
be welded in the desired relation of its various parts. By 

this process al] metals, as well as the alloys of all metals, 

are weldable. The welding operation is carried on under 
the direct inspection of the operator. The operation can 

be and often is made automatic, and the result is absolute 

uniformity; oxidized surfaces are excluded from the joint, 

and only clean metal unions made. Pieces can be welded 

to exact size, and finished pieceS may retain their finish 

during welding. The process may be applied to pieces in 

place as in track-welding. Water power may be employed 

for the work or the cheapest fuels of lowest grade. The 

greatest convenience and cleanliness attends the practice 

of the process. The cost of fuel is not greater and gener- 

ally less than in forge welding, while the labor is reduced 

one-half, 

Perfection of Cabinet Work. 

There has been a good deal of denunciation of Geo. M. 

Pullman in the daily newspapers for some time past, some 

of it certainly deserved and some of it undeserved. The 

man has been very much talked about, and among the 

things that have found their way into the newspapers is 

an interview with ex-Alderman Leonard Siebert, of Bloom- 

ington, Ill., who helped Mr. Pullman build the first sleep- 

ing car, way back in 1859. In concluding his interview 

Mr. Siebert said : 

‘*T have never seen Pullman since I worked for him, 
but I want to say one thing. He raised the standard of 
woodwork and decoration on cars to such an extent that 
thousands of workmen have received a benefit. He early 
commenced to employ the best designers and draftsmen 
and turned out such fine cars that all the roads emulated 
his example. Thus, not only were his employees the gain- 
ers, but great benefit resulted to men in car shops all over 
the country, and great expense was put on the coaches. 
A result of this is seen in the shops here. Coaches 
formerly cost $2,000, where now, with improved machin- 
ery, they average $7,000. The idea of elevated roofs, ele- 
gant interior decoration and costly woodwork certainly 
originated with Mr, Pullman.” 
Every word of that is true. The cabinet-makers’ art has 

found its best exponent in the Pullman sleeping cars, and 

in the style of tne woodwork, the decoration and 

ornamentation the Pullman cars have been an educating 
force of considerable potentiality. The furniture manu- 

facturer who has had goods thrown back on his hands be- 

cause of drawn joints, split and warped panels, has been 

lost in admiration at the perfection of cabinet work shown 

in the Pullman cars. Despite the strains and extremes of 

temperature to which it is subjected, the woodwork of a 

Pullman car stands as it rarely stands elsewhere.—Furni- 

ture News. 

Renewing Steel Rails. 

Mr. W. E. McKenna, formerly Assistant General Superin- 
tendent of the Chicago, Milwaukee & St. Paul, and recently 
appointed General Superintendent on the Great Northern 
has recently been granted a patent for renewing old steel 
rails. The patent describes the process as consisting in 
heating the old rails to a temperature near to below the 
point at which the carbon contained therein would be af- 
fected, and simultaneously straightening and reducing the 
cross section equally in all directions except in height. The 
result is a rail of slightly less width, but of the same height 
and the same or greater length. A detailed analysis of the 
chemical and physical results obtained has been made un- 
der the direction of Messrs. J. N. Barr and George Gibbs, 
of the Milwaukee road, demorstrating that the chemical 
characteristics remain unchanged and the physical prop- 
erties remain the sameor areimproved. The patent is said 
to be a fundamental one, and is of especial value in view 
of the practice of removing rails where the flowage of 
metal at the ends has become so great as to occasion un- 
even joints. The following figures are given as showing 
the relative values of so-called rails by each of the three 
different methods of disposal: As scrap, $10 per ton; by 
sawing off the ends. $14.43; by renewing as above, $19.71. 
It is claimed that 96 per cent. of the rail is restored to its 
usefulness by this process, while by sawing about 80 per 
cent. is lost. Tests of the invention have been made at the 
works of the East Chicago Iron and Steel Company, but it 
is proposed shortly to organize a company to carry on the 
work.—Ratlway Age. 

The Cold Bend Test. 

At the annual meeting of the American Association for 
the Advancement of Science, held in Brooklyn, N. Y., in 
August, Mr. Mansfield Merriman, in his vice-presidential 
address on ‘* The Resistance of Materials Under Impact,” 
made the following remarks: 
During all this development of static testing one impact 

test has survived and everywhere held its own. This is the 
cold bend test for wrought iron and steel. In the rolling 
mill it is used to judge of the purity and quality of the 
muck bar ; in the steel mill it serves to classify and grade 
the material almost as well as chemical analysis can do, and 
in the purchase of shape iron it affords a quick and reliable 
method of estimating toughness, ductility, strength and re~ 
silience. It is true that numerical values of these qualities 
are not obtained, but the indications are so valuable that if 
all tests except one were to be abandoned, the simple cold 
bend test would probably be the one which the majority of 
engineers would desire to retain, 
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Chicago & Alton Railroad Automatic Bell Ringer. 

The drawings which are reproduced on this page illus- 

trate in detail the construction of an automatic bell ringer 
adopted as standard on the Chicago & Alton Railroad. It 
can be oparated by either air or steam, and was designed 

by Mr. Jacob Johann, the Superintendent of Machinery of 
the road. The drawings illustrate the construction so 

plainly that an extended description is unnecessary, but a 

few remarks may be pertinent respecting the attachment 

of the device to the boiler, and its method of operation. 

The device is attached to the boiler shell on the right 

hand side of the engine by two }-inch studs, its center line 

coinciding with a vertical plane passing through the center 

of the bell frame. 

The exact length of the telescoping rods connecting the 

piston with the crank on the end of the bell yoke journal 
is necessarily determined for the engine to which the bell 

ringer is attached, and is so adjusted that when the piston 
is atthe bottom of the cylinder the bell will swing per. 

fectly free, the two parts of the connecting rod lacking 
about 4, inch of being closed solidly together when the bell 

is at the lowest point. 

The air for working the device is carried in a 8 inch pipe 

from the main reservoir, through the cab, where at some 

convenient point a valve is located controlling the supply 

of air. The forward end of this supply pipe is attached to 

the bell-ringer by a $1nch union, in which is placed a 

“choke” with a hole only ,4-inch full in diameter, to 
regulate the supply of air. At a convenient point on the 

supply pipe a small oil cup is placed, which is made with 

a close fitting cap; and a cock is placed between the oil 

receptacle and the pipe, which can be closed while the cup 

is being filled. The exhaust pipe is carried under the 

jacket to the smoke arch. 

Felling California Giant Trees, 

One of the most remarkable timber belts in the world 

stands in Humboldt and Mendocino counties, California. 
It embraces 4,125 square miles, containing 132,000,000 ,000 

feet of timber. With the aid of the microscope scientists 

have found the age of some of these trees to be nearly 

3,000 years. Some of the fallen trees have remained 

where they fell for 800 to 1,000 years.so it is esti- 

mated, with scarcely any deterioration of the wood. 

Eastern tourists in California know little of these 
redwoods (Sequoia sempervirens). They usually see 

the few mammoth redwoods of Calaveras Sequoia gigan- 

tea), and go home and tell Eastern friends about this disap- 
pearing tribe of giants. The lumber redwoods of Humboldt 

are less talked about, yet one of its trees will yield over 

100,000 feet of boards and fill a freight train with logs. 

Felling these trees, which are 150 to 250 feet high, is a fine 

art, acquired only by the most expert chopper. This man 

must have excellent judgment as to the lean of the tree 

and its other peculiarities which may affect the direction 

of its fall. He drives a stake 100 or 150 feet from the base 

of the tree and prepares a level bed in direct line from base 
to stake. On that line the tree must fall. An ax kerf or 

cut is then made in the trunk on the side the tree is to fall. 
The apex of the obtuse triangle made by this kerf points 

exactly at the distant stake. The tree is cut one-third 

through with the axe. 

On the other side of the tree, opposite the ax kerf, a saw 

kerf isstarted. This is done by boring two holes horizontally 

and driving in wooden pins on which the 12 to 20 foot saw 

rests until the kerf is sufficiently deep to steady the saw. 

Broad, thin iron wedges are driven in after the saw to pre: 

vent the doomed tree from pinching it. At each end of 

this saw ‘‘ears” are bolted on, which can be removed and 
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Automatic Steam or Air Bell Ringer, Chicago & Alton Railroad. 

To put the bell ringer in operation it is only necessary to 

turn on the air, when the bell will at once commence 

ringing unless it happens to be standing upon the center, 

in which case it can be started by a slight pull at the bell 

rope, which should be left attached as usual to an arm on 

the left hand side of the bell yoke, To stop the bell when 

ringing, it is caught at the center of its travel by the bell 

rope. When stopped in this position, it will remain at 

rest without shutting off the air pressure, and will be 

already to go to work again at once whenever thrown off 

the center by a single pull on the bell rope. 

This device is not patented; and Mr. Johann informs us 

that those who wish to adopt a similar arrangement are at 

liberty to do so. 

Distressed Young Mother (traveling with a crying in- 

fant)—Dear me! I don’t know what to do with this baby. 
Kind and Thoughtful Bachelor (in the next seat)—Shall 

I open the window for you, madam? 

Receiver Trumbull, of the Denver & Gulf road, has 

asked permission of the United States Court to abrogate the 

trackage contract with the Rio Grande between Pueblo and 

Trinidad, which requires the payment of $180,000 per an- 

num. Permission is asked to make a new contract with 

another company at $70,000 a year. 

Pneumatic roller skates have been recently invented. It 

is claimed that these skates will toa great extent super- 

sede the bicycle, 10 or 12 miles per hour being readily made 

with them on fair roads, and hills may be mounted or de- 

scended with as little exertion as attends the riding of the 

cycle. The weight of a pair of these skates is only 2} 

pounds, and the diameter of the wheels, including tires, 

74 inches, They are equipped with ball bearings, as well 

a3 the pneumatic tires, 

BS 

the saw withdrawn in case of trouble. Wedges are made 

to follow the saw until the wood dividing the saw kerf from 

the ax kerf is narrowed to a width where wedges can be made 

to force the tree, with all of its great weight, to lean in the 

direction it is tofall. The tree is toppled over, and so exact 

are the chopper’s work and calculation that almost invaria- 

bly the falling trunk drives the stake aimed at when opera- 

tions were begun. Any error in the fall of the tree is likely 

to cause the tree to break and cost the lumberman more 

than the chopper’s wages for a month—$125. These 

virgin forests are so densely timbered that, if 

cleared at once, there would not be room enough 

on the ground for the tree-trunks. ‘‘ Peelers” follow the 

choppers. With long steel bars, flattened on one end, 

they pry off the thick bark and burn it. ‘Then comes the 

crosscut saw man, who cuts the tree into logs. These are 

transported to the mills by rail, cut into boards, and shipped 

to market. Redwood is so free from resinous matter 

that it will not burn easily, and when fired it chars. The 

immunity from fire of towns built of redwood lumber is 

remarkable. Large conflagrations are unknown. This 

lumber shrinks so little it is used by builders in a green 

state. The beauty of the wood for finishing consists in 

its curly face and also a bird’s-eye grain. One tree meas- 

ured over 20 ft. in diameter and accommodated 20 men 

seated in the ax kerf. 

The furnaces of the Valentine Iron Company, of Belle- 

fonte, Pa., were fired up Aug. 27, after having been 

suspended since the coke strike. The employes will prob- 

ably be kept busy all winter. 

Dusty Rhodes—I’m losin , my grip. 

Fitz William—What’s the matter ? 

Dusty Rhodes—The last time I was here I put a cross on 

that gate, and now I can’t recollect whether it stood for 

**10 cents” or “saw-buck,” 

The Power of the “‘ Tip.” 

Mr. J. E. Defebaugh, editor of the Timberman, writing 

of his recent experiences in European railroad travel, says: 

The passenger desiring privacy can easily secure a com- 
partment to himself by judiciously tipping the guard, pro- 
vided, of course, the train is not crowded, The way this 
is effected is simple. You tip the guard and he locks the 
door, and there you are. The same is true as to travel in 
France and Germany—the “‘tip” is universally understood, 
and however small, is acceptable. The ‘‘tip” will also un- 
ravel any mystery, however great. It is the “fad” among 
the European guards, conductors or brakemen to appear 
innocent or ignorant of what may be asked them im Eng- 
lish, but their movements are accelerated and their under- 
standings brightened by the equivalent of a few pennies. 

Liost my baggage check—a bit of tissue paper en route 
London to Paris. I had nothing to show for my trunks, 
My knowledge of French was very limited, but I concluded 
to tackle the custom house in the English tongue and 
jingle some coin before their eyes in order to facilitate 
their movements. I had no sooner made it manifest that 
I had a few French coins to place at their disposal than a 
whispered conversation resulted in the conclusion that I 
was what I said I was and ought to have a change of linen 
from my ‘“‘ luggage.” A small fee to each of the custom 
house officials and another to the concierge who put the 
trunks on a carriage for me, relieved my mind of embarrass- 
ment and again put me in possession of my property. 

I tried the “ tip” successfully on another occasion. Ar- 
riving at the depot at Frankfort by train at 10:40 P.M., and 
expecting to depart at 11:00, lat once sought sleeping car 
accommodations for my journey to Berlin. All the berths 
were sold, they said, but I entered the car all the same. I 
shied a few franc pieces at the ‘‘porter”; he smiled and 
chuckled and pointed me to an upper berth, at the same 
time gesticulating wildly, as much as to say, ‘You had bet- 
ter get in before the other fellow comes.” I disrobed and 
climbed the ladder. Presently a Copenhagen physician, 
whose practical knowledge of English appeared to be limited 
to six words, but who presently demonstrated that he 
could snore in a number of languages, came in, turned the 
tatch of our apartment, and proceeded to take possession of 
the lower berth. I expected soon to hear some ove come to 
claim my berth, and I had not long to wait; but the door 
was locked, and the porter, who also served as conductor, 
fought my battle for me, and laid the other fellow out—on 
a blanket in the aisle—and then retreated victorously to re- 
count his money. But my conscience refused to be quieted, 
and I lay awake all night, contemplating the punishment 
of the wicked, and listening to the idiot beneath me snor- 
ing his life away. 

The Origin and Mode of Coal Formation. 

The proceedings of the Institution of Civil Engineers 
for 1894 contains an abstract of an article on the crigin of 
coal formation, by Adolphe Firket, published in the Revue 
Universelle des Mines et de la Métallurgie. The following 
is a translated abstract : 

The vegetable origin of coal is indisputable and hardly con- 
tested, The substance is generally considered to have resulted 
from the accumulation of earthy plants or their debris. In 
some exceptional cases, marine algaa may have contributed 
to its formation ; while in certain bog-head minerals and 
cannel coals, the origin of which is more obscure than that 
of ordinary coal, animal remains are associated with the 
vegetable matter that constitutes the greater part of the 
mass. Scientists are, however, by no means in accord as 
to the way in which the accumulation of the plants or 
their debris took place, some holding that the coal was 
formed in situ, others that it has resulted from the 
accumulation of drift; and, again, there are geologists 
who, while considering one of these two modes of forma- 
tion as preponderant, attribute a slight influence to the 
other. 
The author states and examines ancient and recent the- 

ories on this subject, more particularly those of the leading 
French authorities of the day, and indicates his preference 
for that of Mr. C. Grand’ Eury, in spite of the vagueness 
which characterizes it, more particularly in respect of the 
bands that separate the seams of coal. Briefly stated, this 
theory is that coal is a sedimentary formation resulting 
from the slow and undisturbed deposition, by the agency 
of water, of bark, leaves and tegumental matter, together 
with the sem1-liquid ulmic products of vegetable decompo- 
sition, these being accompanied by particles or debris of 
plants. At the coal epoch, vast shallow basins filled with 
fresh water existed, at the bottom of which plants could 
root themselves while their stems emerged. These plants 
were adapted for wet localities and could live even with 
their stems immersed in water several yards in depth. 
Even calamites could become fully developed under wa- 
ter, Upright trunks, rooted stumps and the stigmaria of 
the walls now represent them. The other parts of these 
plants in situ, as also the floating stigmaria of certain re- 
gions, have furnished only an insignificant proportion of 
the vegetable matter from which coal has been derived, 
This matter had its origin in swampy forests situated 
outside the areas of deposition. Under the constant 
influence of a high temperature, comparable with that of 
the torrid zone, and the action of excessive moisture 
and strong light, the growth of the ccal plants was ex- 
tremely rapid; as is indicated by the loose texture of 
the stems, the strength of which lies in the bark, 
These plants, being largely propagated by rhizomes, spread 
with very great rapidity. But their collapse and 
death were equally rapid, the circumstances that favored 
their growth promoting also their decomposition. The 
stems fell on ground more or less covered with water, and 
their interior parts generally underwent great alteration, 
which the bark and certain leaves resisted up to a certain 
point. The rain waters swept the debris into marshes, in 
which, before reaching the basins wherein it was finally 
deposited, it underwent in the water a maceration with the 
formation of ulmic products and a vegetable pulp contain- 
ing, in suspension, bark, fragments of leaves and other 
vegetable matter, that is still distinguishable because it has 
undergone less serious alteration than the other portions 
of the plants. This theory, propounded by Mr. ‘Grand’ 
Eury in the year 1882, was slightly modified by him in 
1887 and again in 1890, the deposition of coal at the bot- 
tom of great marshy lakes being admitted, without having 
recourse to the intermediary of marshes between the 
swampy coal forests and the basins in which the minaral 
was deposited. The author of the article agrees in the 
main with these views, 
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Advancement of Knowledge of Train Braking. 

Editor National Car and Locomotive Builder: 

In looking over the book recently printed by the West- 

inghouse Air Brake Company, on the effects of brakes on 

railway trains,by Capt.Douglas Galton, I find an item which 

I think is very interesting. In the discussion before the 

Society of Mechanical Engineers, Mr. Haswellsaid that the 

results obtained were certainly somewhat surprising after 

the deductions drawn by the Royal Commission on Railway 

Accidents,to the effect that when wheels were skidded they 

retarded the force of the train more than when revolving. 

Captain Galton’s experiments show the opposite. and that 

view of the case has been generally accepted ever since. 

The point I would make is that the opinions of engineers 

however learned or eminent, on a number of questions re- 

lating to railway engineering, may be subject to a con- 

siderable modification when the data are obtained from 

careful experiments instead of being deduced from theoreti- 

cal considerations ouly. As another case in point, the 

knowledge of the friction of different kinds of metals for 

brakeshoes is still very uncertain, and it is gratifying to 

know that we are about to obtain some certain knowledge 
of the subject from the elaborate experimental machinery 

which has been prepared by the Westinghouse company 

for the M. C, B. Association. The subject of simple and 

compound locomotives, both working under low and high 

pressure, will, we trust, soon be investigated on the plant at 

Purdue, and instead of the conflicting opinions and _uncer- 

tain knowledge of the subject we hope that the systematic 

and accurate experiments to be made there will give us 

some valuable data, the accuracy of which cannot be 

questioned. 
We appear to have reached a stage in railroad engineer- 

ing where important questions of this kind are to be made 

subject to extensive and elaborate experimentation. It 

only seems strange now that work of this kind, commenced 

as long ago as 1878, should not have been followed up and 

extended to include other uncertain questions. 
Wyo. ForsyTH. 

Argentine Railroads. 

Editor National Car and Locomotive Builder ; 

The following table shows the extent of railroads in op- 

eration in the Argentine Republic : Speaking in general, the 

financial situation of railroads of the Argentine is not pros- 

perous, owing to the crisis in which the country finds itself 
at present. However, it will be noted by the mentioned list 

that many of them have a guarantee of 7 per cent. Until 

lately the possessors of titles of the guaranteed railroads 

were most alarmed on account of the Argentine government 

having suspended payment of the guarantee, owing to the 

state of finance. This state of affairs has now been defi- 

nitely settled, and the government assures the payments 

due to guaranteed railroads every three months the sum of 

$3,000,000 (gold) until full payment of the total guarantees 

is covered, which amount is $14,000,000 (gold). The rail- 

roads which find themselves in a more prosperous condition 

are those established in the province of Buenos Ayres, and 

which produce, by the mile and weekly, the following sum : 

Hatinoad of the: Wesbrseeccckhc css ccc let scceanls £38 Ss. d. 
Railroad‘of the South isc...e6 scl a vicses <> 17 4 5 
Bailroad of Wurenada ..is<xtss ceed secs <> vecrnanes 38 6 3 

15 0 
Railroad of Central Argentina.... .... ........006 2t 10 3 
Hailcoad Of ROSATI Os cwee aces. toca cesses cc veal 17 6 2 

Of these lines of railroads those which have produced 
the best dividends are those of the Western Riilroad, and 

which belonged formerly to the State of Buenos Ayres. 

RAILROADS IN OPERATION IN THE ARGENTINE REPUBLIC, 

Gauge 
Name of Kailway. of Miles. Total 

track 

Western of Buenos Ayres..... 5/6” 403 
MOUL DELI cicctantaned atte cess = 1,398 
Wieonad as 02 Coeacawie boc tei “e 118 
Central Argentine.... ........ 3 762 
Buenos Ayres & Rosario...... * 909 
Western Santafecino. ........ MS 128 
Buenos Ayres & Pacific........ * *426 
FAGAN Se Sats heise ad, Sree ee seo . Gov. 157 
Great Western Argentine..... = *319 
Villa Maria to Rufino......... ss *130 
Bahia-Blanca Northwestern.. = *128 
Southern Santa Fé & Cordoba ts 195 

" oi Track 5’ 6” 5,073 
Central Entre-Riano...........| 4’ 84%” *379 
Northeastern Argentine....... ae *167 
Eastern Argentine..... ae me *99 
Primer Entre-Riano _......... oy *6 
Rural Steam Tramway... .. a 108 } 

4 —————— | Tracks’ Oreo Do 
TTASANQIGN oo ches cilowide ss wos aes 3’ 314’ *115 
Central Cordoba.... .......... < *677 
Cordoba & HKosario............ te *180 
Cordoba Northwestern........ Me * 94 
Dean Funes & Chilecito. .... C Gov. i75 
Chumbicha to Catamarca.... S is 
Central Northern............. = ‘© 247 

a 5,832 
1,533 

3’ Blo” 1,533 
Northwestern Argeptine...... $ 94 
SANG HF Oso comes Ux ac cies stere cv a *650 
San Cristobal to Tucuman... *235 
Ocampo to Paran4............. < 21 
IGPONOIG .\j22.ds.<5dcdecseneh ones = 14 
Central Chubut.....- <...< od *45 

ee 2,592 
Cordoba to Malagueno ...... 2316”’ 16 

16 

Total’ nvlegs irc. ness. Seer arse esmcGles nore 8,440 

Nore.—The roads marked ‘‘ Gov.” do not belong to the Federal 
Boeeramenk but to the state or province in which they are lo- 
cated, 
The roads marked * have a government guarantee of 7 per cent. 

The Ferro Carril del Oeste (Railroad of the West) 

has recently completed the extension of its line from 
Bragado to Lincoln (65 miles), and is now constructing 

from Lincoln another line reaching Prido, distance 20 

miles. There has been employed for this construction the 
remainder of the capital raised for the former. This same 
enterprise will give rise very soon to the building of the 

Central Depot in Buenos Ayres, the cost of which, estimated, 

is to be about $80,000 in gold. 

The Argentine Central has just completed the construc- 

tion of the Victoria line to San Tutonio (56 miles), making, 

with the direct line to Buenos Ayres and Cordoba 358 

miles. With this new line there will be two which will 

benefit Rosario and Cordoba, and will also naturally benefit 

the public generally. 
The Ferro Carril Sud (Southern “Railroad) has just pres- 

ented the plans of the new line to be constructed between 

Lobos and the 25th of May, 7-5 miles. As soon as they are 

appoved of, the works will be commenced. 

Messrs. H. K. Porter & Company have provided the Rural 

Steam Tramway (108 miles) with small locomotives. This 

property belonging to Sefior Tederico Larroze. The first six 

locomotives were constructed by Messrs. Porter & Company 

in 1889, and the last four this year. The result which 

they have obtained in the operation of this line has been 

very satisfactory indeed, and maintained the superior 

reputation of American rolling material in the Argentine. 

The average distance run by the locomotives each month 

has been 2.791 miles, consuming eight pounds of coal for 

each train mile. For freight trains, there has been con- 

sumed ten pounds for each train mile in a train of 24 

wagons (of the works of Brillo & Company), the weight of 

which is about 108 tons. The line is not dangerous, but 

for such small locomotives there are some steep grades to 

pass. These locomotives have cylinders of 9 by 16 inches, 

with four coupled driving wheels, 36 inches in diameter. 

The entire weight of the engine in service is 32,000 pounds. 

Wagons for Transportation of Cattle.-—Owing to the 

importance of cattle transportation, which has taken 

great hold in the country, the Rural Society has asked the 

government to order the railroad companies to modify 

their cars in accordance with the requirements of this class 

of transportation, for this is made daily more difficult 

on account of defects in the cars used, which causes a 

considerable loss to cattle breeders. The principal cause is 
that the cars are not suitable for cattle, and thus causes 

them much suffering, and they arrive sometimes in the 

market, or ports, in such bad condition that their value has 

gone down 50 per cent. There have been offered many 

modifications for these cars, but none have been accepted. 

Mr. F. W. Barrow, General Manager of the Southern Rail- 

road, who has gone to England, will pass over to North 

America to study up this point. JUAN J. ELORIDA. 

La Puata, Argentine, June 30, 1894. 

Traveling Engineers’ Convention. 

The second annual convention of the Traveling En- 

gineers’ Assoctation will be held at Denver, Col., com- 

mencing Sept. 11. The Committee of Arrangements has 

issued the following circular relative to the place of meet- 

ing and the arrangements made for the sleeping car accom- 

modations of the members attending: 

Our headquarters will be at the Albany Hotel, corner of 
Seventeenth and Stout streets. Rates, $2 per day (Ameri- 
can plan). All trains arrive at Union Depot, foot of Seven- 
teenth street. Cable cars opposite depot pass the Albany 
Hotel entrance. Members desiring to stop at headquarters 
should engage their rooms in advance. The meetiogs of 
the convention will be held at the Elks Hall, 1515 Lawrence 
street. The general managers of all the principal railroads in 
the country were very thoroughly canvassed last year, and 
we do not think there will be any trouble about securing 
transportation for members and their families desiring to 
go to the conveution if asked for in the usual manner. 
The Pullman and Wagner palace car companies will make 
a one-half rate to members and their families to and from 
the convention. When traveling in Pullman or Wagner 
cars please note the following: I[f traveling in a Pullman 
car buy a ticket to Denver, take a receipt from the agent 
that you purchased ticket of, and when you arrive at 
Denver, take your receipt together with your credentials to 
the District Superintendent located there, and you will re- 
ceive a free pass for the return trip. If you travel in 
Wagner cars, buy your tickets both ways, taking a receipt 
for the same each way. Upon your return home, enclose 
your receipts together with your credentials to J. A. Spoor, 
General Manager Wagner Palace Car Company, 625 to 629 
The Temple, Chicago, Il] . and one-half the money paid by 
you will be refunded. TheWagner cars are treated as Pull- 
mans west of Council Bluffs. which feature please look out 
for, and take separate receipts to Ccuncil Bluffs and be- 
yond. The credentials necessary for members to have to 
secure the reduced rates in sleeping cars, hotel, etc., is their 
mewibership certificatesreading good until Sept. 1, 1894. 

The following is a list of the subjects that will be report- 

ed on to the convention by committees : 

«‘ The true and false economy in caring for and the safe 
handling of the airbrake under all conditions; and when 
examining a fireman for promotion how much knowledge 
of the airbrake it is necessary for him to have to be con- 
sidered fully competent to take a train out on the road ?” 
Committee: R, D. Davis, T. A. Hedendahl, C. E. Weaver, 
C. F. Schraag, L. S. Putnam. 

**What are the best means of saving coal and increasing 
or holding the mileage per ton at a desirable figure?” 
Committee: M. Mast, W. E. Chapman, J. W. Sheldon, 
Geo. H. Brown, P. A. Rossiter. 

“Testing coal in actual service; what are the easiest and 
most accurate methods?” (Continued from last meeting.) 
Committee: J. M. Hutchison, W. J. Anthony, C. E. Shear- 
wood, 8. W. Simonds, M, J. Reams, 

‘* What relation does a clean engine bear to the eeonom - 
ical use of supplies?” Committee: J. W. Hall, J. B. 
Jobnson, Chas. H. Hogan, C. W. Poole. P. E. Riley. 

‘* How can traveling engiveers improve the service when 
engines are double crewed or pooled?” (Continued from 
last meeting.) Committee: W. T. Simpson, P. Fraser, 
Wm. Conger, C. M. Brinsley, J. W. Mulford. 

“Ona uniform form of examination for firemen for 
promotion, and new men for employment.” Committee : 
M. M. Meehan, J. E. Goodman, J. A. Hill, W. J. Anthony, 
J. W. Sheldon, W. T. Hamar. 

Improved End Construction of Box Cars. 

The Southern and Southwestern Railway Club has under- 

taken the investigation of the causes for the bulging out of 

the ends of box cars. The report of a committee on the sub- 

ject shows that the cars on grain and lumber hauling roads 
suffer the most in this respect, the damage being caused by 

the shifting of the lading. The end framing is declared to 

be weak and insufficient. Expatiating on this point the re- 

port says ; 

Freight cars have been strengthened and increased in 
capacity, by slow degrees, from 10 or 15 tons to 25 and 30 
tons. The end framing has not been increased in proportion 
with other portions of the cars, it being too light altogether. 
There is not enough wood properly distributed to give much 
reinforcement to the end thrust of the load produced by the 
severe usage and service the cars are put to. Itis evident 
that the end frames are exposed to much greater shocks and 
strains than the sides, and yet the end timbers are generally 
lighter. The usual practice in intermediate end posts and 
braces is to make them from 2 to 24 inches thick, which is 
entirely inadequate to resist the thrusts of shifting loads. 

In constructing the end framing the only apparent ob- 
ject seems to have been to truss the end sill, support the 
roof and prevent distortion of the superstructure. We find 
the most frequent practice of framing the end is with 
tenon and mortice ; there is a tendency, caused by the 
working of the frame, to reduce the tenon and increase 
the mortice, causing instability. Water and moisture en- 
ter the mortices and rot the sills and tenons, and besides 
we consider the tenon insufficient to resist the pressure 
against the car ends. Where the body truss rods are 
placed near the lower edge of the end sills, the strains 
produced by the rods and the buffing of the drawbars on 
the deadwoods cause the sill to cant, which necessarily 
distorts the ends and is severe on the mortice and tenon. 
End girths are so notched and reduced that they give 
little if any strength to the posts or braces to resist end 
thrusts. 

A number of drawings accompanied the report showing 

the common forms of box car end construction. The 

weaknesses of these were pointed out, and the following 

drawing was submitted as a proposed improvement on cur- 

rent practice. 

PROPOSED CONSTRUCTION OF Box CAR ENDs. 

Referring to the construction ilustrated, the middle end 

posts are 4 inches by 44 inches. The belt strip is composed 

of 4-inch by 38-inch stuff rabbeted to insert the short leg 

of a2-inch by 4-inch Tiron. This belt stripis fastened to 

the side belt rail, with angles inside and outside of the car. 
In the corners, at the intersection of the side and end plate, 

there is a cast or malleable knee (witha rib in the center) 

on the inside, and a wrought angle on the outside, taking 
the same bolts. The postsand braces rest on cast or malle- 

able iron pockets, with shoes on the top and with flange 14 

inches high projecting above the bottom of the end plate 
on the inside. Strips 14 inches by 4 inches are bolted on 

the inside of the corner and intermediate posts with 4- 

inch bolts or lag screws. The end framing is further re- 

inforced by heavy pieces bolted and screwed to the outside 

of the middle posts and rabbeted to receive the sheathing, 

which is applied diagonally, to better brace and support 

the car framing. The deadwoods are extended above the 

top of the end sill, to better prevent the end post giving 

away at the end sill. 

‘** Get off the earth, will ye?” shouted the rude urchin 
whose path had been obstructed by a kind-looking but 
queerly clad gentleman. He did not get angry. On the 
contrary he looked pleased. ‘‘Sech,” he said, ‘‘is fame. 
Sonny, ’m kinder surprised thet ye knowed me, but it’s 
ter yer credit thet ye keep up with whut’s going on. It’ll 
probably please ye ter know I’m expectin’ ter git off the — 
earth in about three more days—jes’ ez soon ezI kin get 
one little improvement in my flyin’ machine,” 
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Standard Fruit Car, C., N. 0. & T. P. Railway. 

The accompanying engravings illustrate the general con- 

struction and some matters of detail of the standard fruit 

car of the Cincinnati, New Orleans & Texas Pacific Rail- 

way. The fruit traffic on this road has become of suc: 

importance that the best obtainable facilities for transporta- 

tion are demanded, and it is believed by the officers of the 
road that in the construction of this car these are obtained. 

The car illustrated was built by the Elliott Car Company, 

of Gadsden, Ala., and was exhibited at the Columbian 

Exposition. Its capacity is 60,000 pounds. The 

length over the end sills is 34 feet, and the width over 

the side sills is 8 feet6 inches. The side and intermediate 

sills are of Georgia pine, the side and center sills being 5 

inches by 8 inches and the intermediate sills being 4 inches 

by 8 inches in section. The needle beams, body bolsters 

and draft sills are of oak. The needle beams are 14 inches 

by 5 inches, with the sills let in 1 inch at the top. The 

bolsters are 14 inches by 7 inches, and are stiffened by the 
strap and rod truss commonly used with this form of bol- 

ster, passing over the center sills and diagonally down- 

ward through the intermediate sills. The draft sills are 

94 inches by 5% inches, and are securely bolted and keyed 

to the center sills, and butt against the bolsters. The lon- 

gitudinal sills are reinforced by four truss rods 14 inches 
in diameter, the outer rods lying just inside the side sills 

and the inner rods just outside the center sills, and passing 
through end sills, deadwoods and deadblocks. Upon the 

bolsters and between the sills are wooden blocks or spaces 

4} inches in depth, over which are carried the truss rods, 

the rods resting on suitable cast iron blocks, 
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inch holes at intervals of about 10 inches. This permits of 

a circulation of air beneath the cargo, and the floor, being 
laid in sections and removable, can be taken out at any 

Roor VENTILATOR. 

time, if desired. The framing of the superstructure is 

somewhat lighter than common, the door and corner posts 
being 5 by 24 inches in section, the remaining posts 4 by 

VENTILAOR. 
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Missouri River. We also pay a larger proportion for the 
material. Our car repairers are paid $2.25, carpenters $2.75 
and $3. We are doing work out there at a loss. “We do not 
ask for charity; all we ask for is justice, and what we want 
is to be placed on an equal footing with the people of the 
east. The people east are doing the work under the M.C. B. 
rules at a profit. Weare doing it ata loss. We want to be 
paid and get cost for it. Weare paying $8.75 for a wheel at 
Omaba and $11.75 at Portland. ‘the Rio Grande road pays 
more for wheels than we do; the Southern Pacific pays more 
than we do. We pay $1.60 per 100 pounds for castings, and 
we use 13,000,010 pounds a year. At other places in the 
West the price runs from $1.75 to $2.25. The M. C. B. prices 
allow us to charge only $1.60 a hundred. We are furnishing 
material at less than it costs. Our axles cost $10.75, and we 
are obliged to furnish them at less than they cost. The Rio 
Grande, Southern Pacific, Northern Pacific and the roads in 
Texas are in the same situation as we are. Our bills against 
the foreign roads are more than the bills of the foreign roads 
against us. I think itis right and just that we should be 
compensated for the work we do. I understand in this sec- 
tion you can buy a wheel for four dollars and a half or five 
dollars. We cannot afford to run a wheel of that kind over 
our road, with the steep grades. We require a first class 
wheel and have got to pay for it. 

Mr. Chamberlain: [t seems to me the last speaker is ask- 
ing for an advantage which none of us has. The obier of 
placing these prices is that there will be no particular ad- 
vantage inthe different sections of the country. The prices 
are made so that no money will be made in the repairs of 
foreign cars after you have summed up the total for a year. 
We may be in a hole one month, but we willsquare ourselves 
the next month. If their work costs 25 per cent. more, every 
piece of work we do forthem they are getting the benefit of 
25 percent. It seems tome the things balance. If they are 
repairing Lake Shore cars, the Lake Shore is repairing their 
cars, and they are doing it much cheaper than they could do 
it on their own premises. I think the rules are about right. 
I ought to be just as much relieved, owing to the duties on 
materials going into Canada. 
Mr. Leeds: We pay mileage for the use of foreign cars; that 

is about the equivalent of the maintenance of our cars. We 
get mileage to compensate us for the use of cars while they 
are on other roads anda slight revenue. Do these gentle- 
men propose to pay us for the extra expense that we go to to 
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STANDARD FRUIT CAR, CINCINNATI, NEW ORLEANS & TEXAS PACIFIC RAILWAY. 

Yellow pine enters largely into the construction of the 

car, as the floor, side and end framing, and roof framing, 

and in fact all of the superstructure is of this material, 
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END CONSTRUCTION, 

The flooring boards are 1{ inches thick and upon these 
rests asectional false floor of 6% by 1-inch boards laid upon 

2by 4inch pieces placed on edge, in which are bored 2- 

2 inches, and the braces 44 by 2 inches in section. The 

carlines and end plates are turned into the side plates and 

the plates drawn together by %-inch transverse tie rods. 

There is aspace of 2 inches between the sheathing and 

siding. The diagonal tie rods are of 3-inch iron and the 

vertical tie rods of %-inch diameter, both having taper 

heads which rest upon wrought iron washers set into the 

top of the plate.their full depth. Cast iron washers are 

used on the lower ends. The side and end doors are of the 

usual grated form, the end doors opening inward, as shown 
in the general arrangement drawings. The car is mounted 

on two 4-wheel trucks, and is equipped with the Westing- 

tinghouse quick-action automatic brake. 

Difference of Cost of Car Repairs in Eastern and 

Western States. 

The following remarks, made at the last M, C. B. con- 

vention, in reference to the difference of cost of repairs 

in the Eastern and Western States, are worth being rescued 

from oblivion; so we republish them herewith. 

The following proposition was made by Mr. J. H. Me- 

Connell, during the discussion of the rules of inter- 

change : 

In view of the fact that west of the Missouri River the 
price of labor and material is largely in excess of that paid 
for work and material in the Eastern States, the north and 
western part of the United States in making revairs to cars 
under the present M. C. B. prices dosoat a loss. I would rec: 
ommend Rule 26 be amended to read: ‘An additional price 
of 10 per cent. be allowed to M,C, B. price list for all labor 
and material furnished by railroads in the States of Kansas, 
Colorado, New Mexico, Texas, Arizona, Nevada, California, 
Oregon, Washington, Montana, Idaho, Utah, Wyoming and 
Nebraska.” 
West of the Missouri River we pay 25 per cent. addi- 

tional price for labor beyond what you pay east of the 

maintain cars while on their road? If not, then I donot 
think there is any reason why they should ask us to send 
cars to them at a loss to ourselves, 

Mr. Barr: If the M. C. B. prices are, as Mr. Chamberlain 
says, such that he does not make any money on foreign cars 
repaired, the conditions are all right ; but the fact is, we all 
make a little something on the foreign cars we repair. There 
is no use in saying we donot. At points west of the Missouri 
River they lose a little money. I do not know but that it 
would be perfectly fair, as we intend to embrace this whole 
country in our arrangements, to allow them a 10 per cent. 
increase on the prices, We will make it on the foreign cars 
we repair. 

Mr. Marden: With the prices that Mr. McConnell has men- 
tioned I do not think he is any worse off than are the roadsin 
the far east. If we want to get castings at $1.50 we have to 
send to Buffalo; our foundries in the east charge 2 and 24 
centsa pound, In the majority of cases we are losing on the 
prices we have in the fareast. As to prices for labor, our 
men run from $1.75 to $2.25—our limit is intended to be $2. 
I think the prices as we have them are equable for all of us. 
Mr. McConnell: Our great trouble is in the matter of labor; 

we pay 25 per cent. more west of the Missouri River than east 
of the river. 
Mr. West: Is it not true that their rates are also higher, 

both on passenger and freight? It would not do to make 
this distinction in favor of any one section: other sections 
would desire tbe same thing. 
Mr. Marshall: If we start in to try to make varying prices 

for different sections of the country, we will have to make 
special concessions for a good many more places than the 
lines west of the Missouri River. The fact that the cars on 
the lines west of the Missouri River fromi the lines east, are 
repaired at a loss, is not for the benefit of the eastern lines. 
They are for the service of the lines in those States; they are 
in place of cars of their own which they would be required 
to have to do the business, if they were not using the foreign 
cars; it would cost them just as much to make repairs to their 
own cars as to foreign cars, 

Force of Habit.—‘ You are a good example of what 

evil habits will bring a man to.” ‘‘ Yes’m,” assented the 

tramp. ‘‘I’ve got so into the habit of lookin’ fer work 

that even when I find it I can’t stop to tend toit, I jist 
have to keep on lookin’,” 
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Compound vs. Simple Locomotives.* 

BY T. A. FOQUE. 

| Perhaps no subject has attracted more attention from 
those connected with the mechanical department of rail- 
roads in recent years than that of compound engines. We 
have been met by a demand for heavier trains, faster time, 
and above all for economy in the handling of traffic; and 
the application of the double expansion principle to the 
locomotive has helped to solve the latter problem. It 
does not come within the scope of this paper to enter 
deeply into the theory of the compound engine, and | 
shall confine myself mostly to the performance of some 
engines whose records I have; but for the benefit of the 
few, perhaps some short remarks may not be out of place, 

In the ordinary form of locomotive we exhaust the 
steam from the cylinder into the atmosphere at a high 
pressure and a consequent loss of the heat necessary to 
raise the steam to that pressure. By the addition or sub- 
stitution of a larger cylinder into which the steam shall 
pass after having done its work in the first, we geta 
greater expansion and utilize the heat given up in doing 
work. With the appiication of the compound theory, 
different designs of locomotives sprung into existence, 
varying with the ideas or ingenuicy of the builders. In 
this country we have the two and the four cylinder types. 
When two cylinders alone are used they are placed in the 
usual position ; when four are used, one high pressure and 
one low pressure cylinder are put on each side of the engine, 
one being above or ahead of the other. 

The company with which I am connected has had in 
operation for some months 26 two-cylinder compound con- 
solidation engines, and it is with this type that I shall 
have wholly to deal. For convenience we will divide 
these 26 engines into three classes, A, B and C. 

Class A engines, 12 in number, have cylinders 21 inches 
and 31 inches by 24 inches, weigh 121,650 pounds on the 
drivers, and 13,700 pounds on the truck, the total weight be- 
ing 135,350 pounds. The driving wheels measure 50 inches 
over the tires. The steam is exhausted from the high 
pressure cylinder into a receiver in the smokebox, thence 
through an intercepting valve to the low pressure steam 
chest and cylinder. By a special valve the exhaust from 
the high pressure cylinder may be diverted into the stack, 
the intercepting valve bemg then in such a position that 
live steam is admitted into the low pressure cylinder 
through a small branch pipe and reducing valve. We thus 
have acompound or simple engine at will, and the advan- 
tage of this will appear later. 

Class B engines, ten in number, have cylinders 20 inches 
and 30 inches by 24 inches, weigh 112,230 pounds on the 
drivers. and 15,040 pounds on the truck, the total weight 
being 127,270 pounds. ‘The driving wheels are 50 inches in 
diameter over thetires. In this class of engine the steam is 
always exhausted into a receiver in the smokebox, then 
through an intercepting valve it passes into the low 
pressure steam chest and cylinder, from which it is ex-- 
hausted in the usual way. 

Class C engines have cylinders 20 inches and 380 inches 
by 26 inches; weight 116,000 pounds on the drivers, and 
15,800 pounds on the truck; total weight being 131,800 
pounds, The driving wheels are 51 inches in diameter 
over the tires. In other respects they are the same as the 
class B engines. 

The functions of the intercepting valve are alike in all 
the engines. In starting, live steam must be admitted to 
the low pressure cylinder, until sufficient pressure has 
accumulated in the receiver to equalize the total pressure 
in each cylinder. The intercepting valve, automatic in all 
its movements, then closes the live steam ports and admits 
the steam in the receiver to the low pressure steam chest. 

The two simple engines, built to compete with the com- 
pounds, are also of the consolidation type, with cylinders 
20 inches by 24inches. They weigh about 112,000 pounds 
on the drivers and 138,800 pounds on the truck. In other 
respects they are like the compounds built by the same 
firms. The steam pressure carried is 180 pounds in each 
class, and the grate area, heating surface, etc., may be 
found in the appended table #. In the first column of the 
other tables the number of engines whose records were 
taken appears. My reasons for not including all will be 
apparent later. 

In comparing the economy of compounds with that of 
simple engines, we should take engines of the same haul- 
ing capacity or tractive power. The greater the number 
of cars per train, the cheaper the cost per car mile, other 
things being equal. You have noted that the simple en- 
gines have cylinders 20 inches in diameter; with 180 
pounds boiler pressure, we may expect but 29,470 pounds 
tractiv e power because of the great back pressure in the 
high-pressure cylinder. Iam sorry not to be able to show 
indicator cards from the compounds, and for want of them 
I have assumed that the work done in each cylinder is the 
same, and we would then have for the tractive power of 
the class A engines 22,226 pounds, for the class B engines 
20,350 pounds, and for the class C engines 21,615 pounds. 
Thus the tractive power of the 20-inch and 30-inch by 
24-inch engines is 30.7 per cent. less than that of the 20- 
inch by 24-inch simple engines, and, as 1 will show later, 
their economy is not so great as that of the 21-inch and 31- 
inch by 24-inch compounds. 

If we could have engines of the same class and tractive 
power, from what causes might we expect to find a saving 
by building them of different types? For the purposes of 
this article we may classify them under the heads of: (a 
ear haulage, (b) repairs, (c) fuel consumption. 

Car Haulage.—As may be expected, we find by referring 
to Table A, that on an average the simple engines haul 
more cars per train than the compounds. I have already 
explained why this should be. Of the compound engines 
the 21-inch and 31-inch by 24-inch engines stand first, the 
20-inch and 30-inch by 26-inch engines second, and the 20- 
inch and 30-inch by 24-inch engines last, in the number of 
cars that they can haul. This order is carried out in prac- 
tice, although the table herewith reverses it sometimes 
from causes dependent upon current traffic. 

Repairs.—Perhaps nothing has caused more imaginary 
trouble with compound engines than repairs. We have 
looked for unequal strains and a consequent evil effect on 
the machinery. Excessive crosshead and cylinder wear 
on the low-pressure side was confidently expected. From 
our experience these evils do not exist, yet, paradoxical as 
t may seem, it is repairs that have lowered the records of 
our compounds. Improper work has been fruitful of ex- 
pense. The design, when rightly executed, has proved 
good, but leaky flues and firebexes have kept these engines 
in the shop when they should have been on theroad., With 
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any other class of repairs we could estimate the increased 
cost per mile because of such repairs. We know the actual 
shop expense on any engine, but who can tell the additional 
fuel burned because of a leaky firebox? It is a direct loss 
which we cannot estimate, and it is for this reason that I 
have selected for comparison those compounds which have 
been in the same condition as the simple engines. Table B 
shows the average cost of repairs per mile. For four 
months the average cost of repairs on the compounds was 
greater than on the simple engines, and during the other 
two months the reverse was true. A total average for 
each type of engine shows but little difference, and we can 
assume a fair cost of repairs as an indication that an ex 
gine was in condition for service, 

Coal Burned per Car-Mile.—As previously stated, the 
cost of repairs has been indicative of the amount of coal 
burned, because of the nature of such repairs. I have 
compiled two tables, Cand C1. The first shows the fuel 
consumption per car mile fer the competing engines, the 
secona shows the average fuel consumption of all the com- 

and the average gain in favor of the compounds in general 
is a healthy one. The greatest saving is made by the 21- 
inch and 31-inch by 24-inch engines. There are three 
points about this design of engine as compared with classes 
B and C to be considered. First, they have a long valve 
travel. This is considered an essential feature of high 
speed locomotives, but the piston speed of an engine with 
a 50-inch wheel, running at 30 miles per hour, is more 
than two-thirds that of an engine with a 70-inch wheel, 
running 60 miles per hour, the stroke of each being the 
same, and we undoubtedly get a better distribution of the 
steam with the long travel. Second, the narrow fire-box. 
Here again we are uncertain, All of the engines steam 
freely, and I am not prepared to say which type of fire-box 
has been the most satisfactory. Third, the intercepting 
valve. There is no question about the superiority of this 
valve, controlled as it is by the engineer. The number of 
cars per train is limited by the number that can be hauled 
over the hills, and these engines have the advantage in 
that they can be instantly changed to the single expansion 

TABLE A.—CARS PER TRAIN, 

October. November. December. January. February. March. 

Type of engine No. of No.of | No. of | No. of | No.of | No. of | No. of | No. of | No. of ; No. of | No.of | No. of 
p i engines. cars, engines.| cars. engines.| cars. |engines.| cars. | engines. cars. engines.| cars. 

21/’+ 31’ x 24’ comp’d. 9 27.83 5 29.65 5 22.59 5} 20.87 4 22.86 9 27.38 
20/7580 DA eee 5 27.72 2 28.17 2 22.44 2 21.66 3 24.01 4 24.78 
20/’+ 30’ X 26” a 3 25.76 2 29.97 2 19.65 1 18.95 1 22.11 3 24.11 

20’’X 24” simple. . 2 26.74 2 32.17 2 20.43 2 23.21 2 25.17 2 24.70 

TABLE B.—REPAIRS PER MILE. 

October. November. December. January. February. March. 

T f ie No. of Cost No. of Cost No. of Cost No. of Cost No. of Cost No. of Cost 
yiDGOen EUs: engines.| in cents.| engines.| in cents.| engines.| in cents.| engines.| in cents.) engines.| in cents.| engines.| in certs. 

21+ 31/’x 24/7 comp’d. 9 3.34 5 2.67 5 2.51 3 1.93 4 3.33 9 4.91 
20’ + 30’ x 24/’ she Xs 5 1.67 2 1.76 2 2.25 2 1.92 3 3.21 4 2.88 
20//+- 30’ 24// “tipsy 3 2.46 2 2.42 2 3.08 1 1.91 1 2.39 3 2.14 

20’ 24’ simple.. 2 1,45 2 2.40 2 1.92 2 2.63 2 3.72 2 2.98 

TABLE C.—COAL PER CAR-MILE, 

October. | November. | December.| January. | February March 

flodles) Sledge Sledee| Sledge! flags Sleds 7 : a/,,8 14.4 =) | a|. a S Ty pe of engine. Se E 8 Se or: E 8 55 o& BS 5 Se gs _ Sues 32 ob E 3/52 
SS/SSOISSISS/FSOISSISo/SS/FSlSSISORSISGSI5 OS Sloalsolgs 
ze ie |2 ju if la i lala i ia le IS ie le i i 

21 inches + 31 inches X 24 inches compound...... ...... ...655 9 |3.57/15.6} 5 |3.74/13.8) 5 |4-85/11.9) 3 |5.16] 8.8] 4 /4 75/11.8) 9 |4.10]16.3 
20 inches + 30 inches x 24 inches ee Wg A ere 5 |3.65}13.7| 2 /4.18] 3.7] 2 |5 50]....| 2 |4.90)13.4| 3 15 02] 6.8) 4 |4.34/11.4 
20 inches + 30inches x 26inches  “ —..... --seeee-] 3 [4,09] 3.3) 2 [4.17] 4. | 2 [4.83/12.3) 1 |5.83}.. 1 |5.04] 6.4] 3 [4.42] 9.7 

20: inches < 21 inches simple) 22 oes es os we wee ene 2 /4.93|....) 2 83a. 2 |5.43/....| 2 |5.66). 2 |5.39|....1 214.90}... 

TABLE C 1.—COAL PER MILE. 

October. November, December; January. | February. March, 

a ee g = a -3 B Es a] o ni 
- 5 ns a as a od a oe a ne 2 ne 

Type of engine. sa | B8 | oh | ES | sh | ES | Sh | 88 | se | BS | ve] Ss 
-a ou 2A pw -A BH -A ou -8 Du or) ho) 
oo oo oo oo oo oo ow oo oo oo oo oo 

Zz ra a Ay a Ay vA uy Z A AZ Ay 

CompOuUndSicncaen stances hace aaiicies lo semeeee nce 22 3.86 22 4.33 21 5.18 23 5.84 21 5.26 16 4.22 
Simple ongiNess such ies sieeeneoseateeere: 2 4.23 2 4.34 2 5.43 2 5.66 2 5.3 2 4.90 

TABLE D.—CosT PER CAR-MILE, 

October. | November.| December. | January, | February. March. 

q a) 3/2.) er Blac! gl Sl2c] al Sls) a] See eer 
. wo] sleele) Sleels] Slael8] sleds! elasi$l ale2 

Type of engine. SS] ClO P| Oh CORON) SSF] 5 tH) lop oh 1° cE Sh], 8 on 

SBS SSS SS SS SS/Sa es oS SA gS|solesinsl ssagius 
ZA. | |S lO (a lA HS lave NO: fas ek) |omalas miles 

21 inches + 31 inches X 24 inches compound...........66 sss 9 | .gglis.4 5 | .94| 7.9] 3 [1.23] 8.9] 3 |1.28| 4.5] 4 |1.381 6.4| 9 |1.25| 9.4 
20 inches + 30 mches X 24inches Ss ea es cence ee eene es 5 | .93|14.7| 2 |1.02)....] 2 |1-34) 18) 2 |1.22| 9.7) 3 [1.351 5. | 4 1,16] 8.6 
20 inches + 30inches X 26inches —§ ‘os. se eee eens eevee, 3 {t.01] 7.4) 2 |1.00) 1.9) 2 |1.34) .8} 1 [1.43/....] 1 11.36] 4.3) 3 |1.36] 8.6 

20 inches X 21 inches simple ..............c.0000085 2 |1.09)....} 2 /1.02)....] 2 [1.35] ...) 2 (1.34 2 /L.a2}....) 2 /1.27).... 

TABLE FE. 

Type of Engine. Consol. Comp. Consol. Comp. Consol. Comp. | Consol. Simple.| Consol. Simple 
tne 

Diam. of cylinders and stroKke....., 0 . -. .scccscsecsees 21’ + 34” X 24’) 20” + 30” x 24/”| 20” + 30 x 26” 20’ & 24” 207 >< 24/7 
Grate area; SQUATE FEOb.. 5.6. ose k oo tle vow vices slelvieeleislsielo els 25.47 30.1 30.1 25.47 30.1 
Heating surface, square feet ....... bee xo tiiqejsiaicteatacs 1,894 1,709 1,709 1,894 1,709 
Diameter of shellyinchesi weave secs asceine een ie 62 58 58 62 58 
Diameter of ‘drivers, inChes a5. avs.6s sites eve isdelale cies = « 50 50 5L 50 51 
SteaMmppressuresacce seas pecmmlen dc eecle cusislstciiseieicleteasts 180 180 180 180 180 
ValvVGtrcvny. o> a ashesee tes wie sdb cepeisha steers pee enints as Bal. D Bal. D Bal. D. Bal D. Bal. D, 
Valve travel, inches.......... 0. sesseseres soreness 636 5% 5% 514 534 
Outside lap, aan PLEBSUTS, AUNCHES... 0. caemaene cess «6 5 7 34 34 34 

e pp alow: \ has ase tee ences sot eaees 4 men hor ree in cd beso o ate minc as 
Inside lap or clear, high pressure, inches.............. 3¢ clear 14 clear 14 clear ys lap ys lap ie 
3 én as wae S low ats ‘4 OMAR r see tet? frgheoty’ Byres sere Ai cae el ne Sere ee ae ae 
team ports, high pressure, inches................ x x 14 x18 1 
eee low | At as ee eee 1% X 2% 1ig X 20 1g X50" 1 ah Sel Neate <a 

Exhaust port, high pressure **  .............. sees ees 3 x 20 3% X 18 34% X 18 a 318 3 x18 
* “low oe Seu oiled cis eeieeents eovieses 3. X 24% 346 x 29 SG X20 iicaiecteo aap tecnes tine arse aes eee 

WireGpo Me ceceee bees + «sais asso ccietatewayecewiede secs ASGsrecane Narrow Wide Narrow Narrow Wide 

pounds irrespective of the condition of the boilers, Inthe type, The hard pulls are not usually long. As compounds, 
table C we find but two cases where the simple engines 
burned less coal per car than the compounds, and in one 
of these the number of cars per train was low. Itis bya 
more economical use of the steam and a consequent eco- 
nomical use of the coal that we expect to effect a saving 
by compounding our engines, and so it is this table that 
will interest us most. With the two exceptions noted, 
3.3% is the least amount saved, and 16.3% the greatest. This 
is not a bad siowing, for even 3.3% of the yearly coal bill 
is a considerable amount, and the average is considerably 
above this. Insix months’ service, the best compound was 
34.4% more economical in fuel than the pcorest simple en- 
gine, and 8.1% more economical than the best simple en- 
gine. I have touched lightly upon these various points, 
and considered those which do not represent constant 
values, Wages are the same on each type of engines, and 
the cost of oil and waste does not vary materially, depend- 
ing mostly upon the men, 

The final cost per car-mile ig shown in a separate table, 

the engine will take a train well up a grade, and then as 
simple engines easily take it over the summit. This feat- 
ure admits of several cars more per train, and results in a 
consequent reduction in the cost per car. It is better than 
larger cylinders, the economy in running over most of the 
road more than compensating for the additional fuel con- 
sumed when working simple. Except in case of table C 1, 
I have not included all the compound engines, and the 
omissions may be charged to the two items, small miieage 
and extra repairs. When an engine has made small mile« 
age, the monthly performance sheet is not accurate enough 
for comparison, The heavy repairs on these engines are 
not attributable to the compound feature, and therefore 
should not enter into our discussion. 

Statistics do not make interesting reading, and I have 
endeavored to present in as brief a manner as possible a 
few figures taken from the actual record of these engines, 
and those who wish may make more extended reference tg 
the table as their time will permit, 
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The Rights of the Scab. 

The scab isa man who chooses to work when others 
choose to strike. For this exercise of his personal liberty 
and his own volition, he is anomted with an aromatic 
egg in the shape of an odious name being added to that 
given him by his mother. It is true that this scurrility 
makes no difference in his personal character. Putting a 
lion in a donkey’s hide never yet changed the animal with- 
in, norean mud thrown on a marble column make it other 
than itis. It is so with a man. Epithets cannot spoil 
him any more than a label on a bottle can make soda water 
of milk or brandy. The misfortune is, however, and it is 
just here where the cloven foot comes through the stocking, 
that the public do not always discern the distinction be- 
tween an epithet anda man. This is human nature; it 
will join the hounds every time in pursuit of a lamb or a 
hare. It was a mob of this kind that crucified Christ, and 
would be as ready to do it to-day as they were 1,800 years 
ago. A brickbat never stops to reason, nor does a bludgeon 
wait for a jury. 

Here lies the venom and ferocity of vocal abuse. It has 
killed statesmen and ended the career of some of the best 
and wisest of men; it has opposed reforms and bolstered 
up abuses, muzzled the mouth of truth and made music of 
lies. Rub this kind of garlic on preacher, prophet, states- 
man or public writer, and the usual ninety-nine fools in a 
hundred of population will hold their noses as the victim 
passes by. Better a wooden leg or a glass eye than a bad 
name. It sticks closer than a porous plaster, and the 
victim, though innocent as Noah was of drowning his 
neighbors, is under a ban from which it is as impossible to 
escape as it would be to craw! out of his skin. 
What is known as a scab, in modern parlance, is not 

necessarily a scamp or a scoundrel, He may be as honest 
and manly as his neighbors, as true a citizen and as good a 
son, brother or husband as ever turned out of the divine 
workshop. What he eats he earns ; what he buys he pays 
for, and no scurrility can make a dog of such a man as 
that. He has his personal liberties and rights, and they are 
his, as sacred and unassailable as those of any other-men. 
A knife on the throat of these rights is social murder, 
whether committed by a spiteful neighbor or an industrial 
order. This is plain talking, but any man that can count 
his fingers can swear to its truthfulness. 

If labor wishes to secure its own rights it must respect 
those of others, and if one can put on his coat and walk 
out of a warkshop, another has an equal right to take off 
his coat and walkin. We recognize the value of unanimity 
in labor; we know that without cohesion it is powerless. 
We understand why men making a stand for what they 
honestly consider to be a just demand or remonstrance are 
more or less frustrated and in some cases excusably irri- 
tated by seeing others take up the hammer or the chisel 
they laid down; but with all this allowed, there can be no 
defense, either legal or moral, in denying another man his 
personal liberty or rights. Society would recoil from keep- 
ing a man out of achurch door if he chooses to go in. We do 
not hang, burn or drown men nowadays for their religious 
opinions. We claim freedom at the ballot box and punish 
the men who obstruct it; in fact, all men are conscious of 
the danger involved in interfering with personal rights. 
It must be so recognized in all labor struggles; and labor 
unions will never be what they can and ought to beso long 
as viclence is done to the non-consenting.—Fred Woodrow, 
in the Age of Steel. 

A Hot Weather Story. 

“The Atchison road reached Deming, N. M., in 1881, 
and it was a hot summer,” said W. F. White, the Traffic 
Manager of the road, recently. ‘‘It had been hot right 
along for days in that steady, energetic fashion that would 
make a man wish for an hour in a Bessemer steel mill to 
cool off. The first construction train pulled into Deming 
on a day that was so scorching as to stand out even among 
those other blistering days. The train was made up of a 
long line of flat cars, and along the center of the cars ran a 
pile of steel rails a foot high. The rails had been in the 
full glare of an unblinking sun until they were about as 
hot as when they first came through the rolls at the mill. 

‘* When the train came into Deming it was, of course, 
ap object of great interest, and no one was more interested 
than a lot of Apache Indians, They were peaceful enough 
and filled with curiosity, and were quick to assert the 
birthright of the American Indian to ride free on a rail- 
road train. ‘The conductor in charge was something of a 
joker and saw an opportunity for some fun. Heurged the 
Indians all to climb up on the flat cars and have a ride. 
The engineer was in the scheme, and, as soon as the In- 
dians were on the cars, he backed his engine with a jerk. 
They could ride a bucking pony under any condition of 
unsteadiness, but this motion was new to them and the 
entire party sat down on the rails, 
“Now, you must remember the summer costume of an 

Apache can be cut out of a pocket handkerchief with cloth 
to spare. Well, my idea of Indian stoicism was shattered, 
There were shrieks that added new notes to the regulation 
war whoop, and the Apaches left that train and started off 
across the hot sands in a way that would have turned us 
all grayif they had been coming toward us instead of 
running away. They undoubtedly to thisminute remem- 
ber that as the hottest day they ever knew.” 

Wind Mills for Generating Electricity, 

Referring to the economy of generating electricity by 
wind power, Electrical Industry says: ‘*The general public, 
hearing of a motor worked by wind power, are inclined at 
once to jump to the conclusion that the cost of generating 
electricity by these means must be nil, or at any rate much 
lower than where any kind of fuel is used, As a matterof 
fact, however, the first cost of such a motor is so high, that 
the sum represented by interest on the plant is far in excess 
of what it would be necessary to expend on fuel to obtain 
the same amount of power by means of asteam, gas, or oil 
engine. Inorder to provide a perfectly reliable supply, it 
is necessary to provide a motor capable of giving power 
very much in excess of that which is required for the 
lighting, as calculations based on the average rate of wind 
per diem are of very little use, because it must be possible 
to take advantage of high winds when they come. To do 
this, however, necessitates a very expensive plant, and the 
sum represented by interest on first cost of secondary cells, 
and their cost of maintenance is alone a very large item. 
In very exposed places, of course, a wind mill might prove 
an economical source of power, but these cases are few and 
far between; so that the consideration of wind as a source 
of motive power need hardly enter into the practical poli- 

tics of electrical engineers,” 
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Compressed Air and Cool Drinking Water. 

A recent issue of the American Machinist contained a 

good suggestion in the form of an article by Mr. Frank 

Richards on the possibility of using compressed air to cool 

drinking water. As the suggestion is particularly perti- 

nent to railroad shops we publish the followmg abstract 

from the article mentioned : 

So many establishments, especially railroad shops, now 
maintain a constant supply of compressed air and use it 
for so many purposes that it is a wonder to me that it has 
not yet been used in such places for maintaining a con- 
stant supply of cool drinking water. It is possible that 
the air has been so employed, but, if so, we should have 
full information about it, and I certainly have 
not heard of it. Nothing need be said about the 
necessity of maintaining a constant supply of cool and 
pure drinking water wherever men are employed, and es- 
pecially in hot weather. The expense, and especiaily the 
care and trouble required in looking after the ice supply, 
are familiar enough to all, and also the actual objections 
to the use of ice water; the fact that only an excessively 
and injuriously low temperature can be maintained by 
ice with any certainty, andthe other fact that too much 
of the ice that is used everywhere contains and contributes 
to the water unwholesome and objectionable matter. The 
cost of the ice, the impurities contained in it, and the 
actual labor of handling and looking after it would make a 
compressed-air service for the same purpose cheap and 
welcome by comparison. If in any place a constant sup- 
ply of compressed air is maintained, a cohstant supply of 
cool and pure drinking water is also always possible, with- 
out any attention as to maintenance and without other 
cost than the actual cost of compressing the air. 

The arrangement required must readily suggest itself to 
any one familar with the conditions of the problem in- 
volved. <A vertical cylindrical reservoir should be provided 
and connected to the water supply. This reservoir would 
be constantly full of water, and while contained therein 
the cooling of the water would take place. The water 
should enter the reservoir at the top, and be drawn off at 
the bottom, and the draught pipe after leaving the reser- 
voir should be as short as possible, so that the water after 
being cooled may not have a chance to warm up again. 
The cooling of the water would be accomplisned by the 
passage of expanded air through a coil of pipe closely sur- 
rounding the reservoir, the air entering at the bottom of 
the coil, and escaping at the top. The air should be 
brought to the cock which controls the admission to the 
coil at full pressure, say 70 to 80 ponnds gauge, and at the 
temperature of the surrounding air. The compressed air, 
while under full pressure and before reaching this point, 
should have been allowed to deposit all the moisture it 
could get rid of by passing through a suitable chamber or 
air receiver after being thoroughly cooled. A _ re- 
ceiver near the compressor, and through which the 
air passes before it is entirely cooled, serves to equal-. 
ize the pressure against sudden fluctuations, but it does not 
get rid of the moisture. A chamber through which the 
air may pass after it is thoroughly cooled will do so. As 
the air comes to the coil under pressure, and at normal 
temperature, upon being released from pressure,and flowing 
into the coil at atmospheric pressure, and expanded to four 
or five times its previous volume, it is much lowered in 
temperature, and immediately begins to draw heat from 
the walls of the water reservoir which it encircles, thereby 
cooling the water contained in the reservoir. The air coil 
instead of surrounding the water reservoir, may be entirely 
within it, and directly in contact with the water. The 
latter is the better arrangement, but in either case the 
entire air coil and water reservoir must be inclosed in a 
thoroughly effective non-conducting jacket or covering. 
Now, the getting of this coil and reservoir and all that, 

and rigging it up properly, is too great an undertaking, and 
one that few will be likely to undertake at first, so we have 
to suggest a way of doing it all with such material as is 
generally available, and which, because we have it handy, 
we generally assume to cost nothing. Take a 14-inch pipe 
100 feet long—50 feet might be long enough—place it hori- 
zontally and connect one end of it to the compressed air 
supply with a suitable ccck to control the escape of the air. 
Leave the other end of the pipe open and inclose the whole 
of the pipe, after passing the air-admissjon cock, in a thick 
non-conducting covering. If you have nothing better at 
hand take plenty of paper, winding it on layer after layer 
and covering the whole pipe. Then lead a $-inch water 
pipe into the open end of the air pipe, and let it come out 
by a tee or otherwise at the other end of the air pipe, and 
you have the whole apparatus. The air in this case, as be- 
fore, should be brought to where it is to be used thoroughly 
cooled and with all its water discharged. The instinctive 
call of humanity for cold water to drink is so absolutely 
universal that it must be correct and should be more ade- 
quately provided for. 

‘We have received from the Correspondence School of Me- 

chanics and Industrial Sciences, of Scranton, Pa., a circular 

giving detailed descriptions of its courses of study, methods 

of teaching, etc. These are adapted to the requirement of 

the large class of uneducated practical men whom the regu- 

lar schools cannot help—those who either would not or did 

not have the opportunity to study when young, and who, 

now that they cannot quit work to attend school, are willing 

to do the next best thing, ¢. ¢., study at home in their leisure 
hours. The instruction papers of this school are written by 

its own instructors, and these are adapted as far as possible 
to the requirements of workingmen who have not had edu- 

cational advantages, 
« 

The Joseph Dixon Crucible Company, Jersey City, N. J., 

manufacturer of lead pencils, crucibles, stove polish and 

other graphite products, says that in times like these, when 

work is none too plenty, and the manufacturer is anxious 

for orders, there is great temptation to cut prices for the 

sake of getting a quantity of business, forgetful of the fact 

that the more business one does at a loss the slimmer will 

be the bank account at the end of the year. 
There is neither money nor reputation to be gained in 

doing work for less than a fair price, and the very men who 

profit by beating the salesman down and by inducing him to 

enter their order at cut-throat competition prices, respect 

him less, and respect his house less, than if he had stuck 
mantfully to the principle that first-class goods demand a 

fair price, 
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Good Advice from a Lunatic. 

The following poem on steam boiler management has 

reached print in a curious way. Mr. Frrnk J. Kennedy, 

of the Ingersoll-Sergeant Drill Company, was adjusting an 

air compressor in a lunatic asylum within sight and hear- 

ing of some of the inmates, As he passed one of the grated 

windows a paper was thrust between the bars with the re- 

mark, ‘‘There, you boiler buster, read and ponder.” The 

paper was along pink bill form with these verses written 

in pencil upon the back. They are reproduced as written 

with a few slight corrections of orthography, etc. Noth- 

ing could be learned of the writer. The lines were pub- 

lished in the American Machinist. Though coming from a 

madhouse, the advice given in the lines is sound and coy- 

ers the ground of safe boiler management admirably. 

BOLLER BUSTERS, BEWARE! 

Much neglect won’t be endured 
By any boiler, though insured ; 
For unexpectedly, you know, 
Some day she'll pop, and up she’!! go. 

Have all your boilers well inspected 
And never let them be neglected, 
And when a boiler needs repair 
Do it at once just then and there. 

Never force it beyond its load, 
For ’t would be likely to explode ; 
Keep your water well in sight, 
Never below the proper height. 

Tubes and flues when they’re kept clean 
Economy in fuel mean ; 
And if from scale a boiler is free 
It must do well, as you must see. 

The masonry must be intact; 
The draught is spoiled if that is cracked. 
The grate bars should be clear and straight : 
Remove all poor ones from the grate. 

See that all valves are working right, 
The blow cocks must be always tight. 
Keep gauges and the gauge cocks clear, 
And then low water you need not fear. 

The safety valve should always blow 
Whenever the steam gauge point doth show 
The working load at which we deem 
It’s surely safe to carry: steam. 

Always fire up with greatest care— 
There’s such a thing as too much air. 
Cracks and pockets are not a need; 
Try to be regular with your feed. 

Over all things have a care, 
Never forget the boiler’s wear. 
Watch well for the unexpected 
If from harm you'd be protected. 

Let well enough alone. ’Tis true 
It’s a good rule when said in view 
Of useless work, but then ’tis plain 
It might in time a loss entrain. 

Judgment is needed in any one 
Who has a boiler plant to run, 
A careless man in a fireroom found 
May enter but not leave it sound. 

A steady hand, a cool, clear head, 
A watchful eye will him bestead, 
His motions must be sure and quick 
When troubles crowd upon him thick. 

There’s no time then to stop and think— 
Things must be done as quick as a wink, 
Or else much mischief may be wrought 
Before he has the matter thought. 

His thinking should be done before, 
His plans considered o’er and o’er; 
Make all provisions that you may, 
You’!] find it far the other way. 

When danger threatens do not shirk, 
But stand up boldly to your work. 
*Tis yours to do the saving part; 
Work then with all your strength and heart. 

*Tis hoped you’ll be appreciated, 
But if luck and you should not be mated 
You'll find at least great satisfaction 
In being right in all your action. 

The Brown & Sharpe Manufacturing Company, of Provi- 
dence, R. I., resumed work in all departments of its estab- 
lishment on Aug. 20. The works had been closed for two 
weeks in observance of the usual annual vacation. 

Judge Swan. of the United States Circuit Court at De- 
troit, in a decision rendered Aug, 21, denied the motion for 
a rehearing in the Cody patent case, thereby affirming a 
previous decision of the same court in favor of the Consoli- 
dated Car Heating Company, of Albany, N. Y. 

The works of the Falls Hollow Staybolt Company at 
Cuyahoga Falls, O., are running full time on orders for hol- 
low staybolt iron from the leading railroads and locomotive 
builders of the country. Recent improvements in the works 
now enable this company to fill all orders very promptly. 

The Berry & Orton Company, of Philadelphia, Pa., manu- 

facturers of woodworking machinery, has just closed a 

large order from a railroad ecompany in the South for two of 

its new heavy vertical hollow chisel mortisers. This com- 

pany has recently published a new catalogue of the different 

kinds of band-sawing machines that it manufactures. 

The Baltimore & Ohio Railroad has decided to equip all of 

the 548 passenger cars on its main line with the Gold Car 

Heating Company’s system of steam heating. The order 

includes the Gold steam coupling with automatic gravity 

relief traps, This is one of the largest orders ever given to a 

steam heating company. The Gold system of car heating 

has also been adopted on the Western Maryland Railroad 

and on the Annapolis Short Line, 

The Tanite Company, of Stroudsburg, Pa., has issued a 

new price list of the wide variety of emery articles it manu- 

factures, ‘These embrace everything in this line from emery 

flour to emery wheels. The Tanite Company has been en- 

gaged in the manufacture of emery articles since 1868, and 

its experience during the past 27 years enables it to produce 
articles of unsurpassed excellence and efficiency. The 

pamphlet mentioned contains a good deal of information 
about emery products, and a number of practical hints about 

emery wheels that should prove useful to all who are in- 
terested in tool grinding, 
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The Hoosac Tunnel, 

A ride through the famous Hoosac Tunnel is thus described 

by a traveler who recently enjoyed the delightful trip from 

Boston to Troy over the Fitchburg Railroad : 

The Hoosac Tunnel is nearly five miles Jong, and a pass- 
enger train occupies about 10 minutes passing through it. 
For several miles before the eastern portal of che tunnel 
was reached the country was beautiful, valley, hill and 
dale; very soon the outposts of the Hoosaec Mountains be- 
gan to tower far above us, and the train was anon plunged 
into deep shadows, the defiles became deeper, the surround- 
ings more somber, as we neared that insurmountable wall 
of wooded mountains. 
Suddenly we bounded into one of the most famous tunnels 

in the world. Like glow-worms, the electric lights shone 
on the walls of either side of the tunnel, flashing by and 
looking like a string of golden beads. The engine works 
heavily over the first half of the tunnel, forit is up-grade 
for nearly two and one-half miles, until the center is reached, 
then is track descends at the same grade to the western 
portal. 
We are now at the very center of the tunnel, and can see 

all about us; the walls loom up clearly on either side; there 
is no daylight, to be sure, but the electric lights shine with 
a brilliant radiancy. In the center, the air shaft extends 
from the roof of the tunnel to the top of the mountain, 
1,200 feet above, for ventilation. The bed of the tunnel 
slopes from the center toward either end for the purpose of 
draining it of all moisture that collects at that tremendous 
distance under the mountain range. 
Emerging from the western portal it requires a moment 

for our eyes to become accustomed to the change, for we 
are now spinning along in the sunshine, past the green 
fields and the woods. 
We look back from the rear car up at that mighty barrier, 

the tallest peaks of which seem to pierce the sky, and far 
down we see a hole, surrounded by an arch of stone, which, 
as we leave it, dwindles to a tiny spot. 

The Bickford Boring and Turning Mill. 

The boring and turning mill illustrated on this page is de. 

signed and manufactured by the Bickford Drill and Tool 

Company, of Cincinnati, O. 

These boring and turning mills are of the single column 

pattern, and are among the most useful tools which can be 

placed into any machine shop. The work can be chucked on 

the table much easier than in a lathe, and after being placed 

on the table and resting thereon it can be wedged up and set 

in a shorter time. The center of the tool spindle can be 

brought to the center of the hole in the table, and then by 

using boring bars such work as flywheels, pulleys, truck 

wheels, etc., can be bored the same as ona special boring 

machine. By substituting the toolholder in place of the 

boring bar any casting may be faced, bored or turned as 

jarge in diameter as the swing of the machine and as high as 
the distance between the table and cross rail. The tool 

spindle is of octagon shape, with the bearing on alternate 

sides, which gives the best possible bearing with little fric- 

tion and excellent provisions for taking up the wear. The 

column is so designed that when doing work of a very large 

diameter the spindle is brought directly opposite the 

column, giving the best possible support. Spur gearing is 

used under the table, which gives a smooth and steady 

motion, free from all the lifting and chattering tendencies of 

bevel-geared machines. These machines are high-grade 

tools and are constructed with the view of doing a great 

deal of work in a perfectly satisfactory manner. 
Full details in reference to sizes and prices will be sent to 

those interested on application to the manufacturers. These 

machines are built in three sizes, namely 4, 5 and 6 feet 

swing. 

Illumination of Passenger Cars. 

The question of the efficient and economical illumination 

of passenger coaches is one which has commanded more than 

the usual amount of attention this year from railway offi- 

cials, the press and the public alike, and especially so as 

several new concerns furnishing lighting equipment have 

entered the field and are competing for their share of the 

business. Probably no recent collection of facts and figures 

throws as much light on this much-discussed subject as the 

report of the Secretary of the Master Car Builders’ Associ- 

ation, presented at their last Convention at Saratoga in 

June. 

A careful study of this report brings forward the fact that 

alarge number of the leading roads of the country have 

adopted the Pintsch light, and are proceeding with the 

equipment of their cars as fast as possible. The same is true 

of the Pullman and Wagner palace car companies, which 

have always been noted for their high standards and excel- 

lence of service, they finding that the Pintsch light, in addi- 

tion to brilliantly and satisfactorily illuminating their cars, 

is a great saving in the matter of carpets and upholsteries, 

as the oi] lamps will leak more or less and injure them. 

Aside from the many excellent qualities of the Pintsch 

light, its rapid extension is doubtless expiained in a large 

measure by the increase in the number of charging stations, 

there now being about 53, located in the principal railroad 

centers of the Union, and the work of the erection of addi- 

tional plants is being pushed as fast as necessity requires. 

The experience of the railroads with the use of electricity 

has been confined almost entirely to experimental service, 
and a number of the roads formerly using it have removed 

it from their cars on account of the great expense attendant. 

upon its operation. But two roads reportits use as at all sat- 

isfactory, and in this connection it is interesting, as well as 

significant, to note the recent adoption of the Pintsch light 

by the Columbus Central Railway Company, a trolley road 

of Columbus, O. This decision was reached and the change 

made by the officers of the railway company only after a 

thorough study of the matter, and after it had been proved 

by actual service that the Pintsch system furnished a much 

more reliable, brilliant and pleasant light than the electric 

current illumination, at about one-half the cost of the latter. 

The report also shows that the oil lamp is still in use on a 

large proportion of the passenger cars of this country; but 

when we take into consideration ihe many disastrous and 

expensive fires originating from the oil lamps when trains 

have been wrecked, and also the fact that a well-lighted car 

creates a most favorable impression of the service of a road 

on the part of its patrons, it would seem as if the continuance 

of oil asa means of illumination of cars is misplaced economy. 

We are again reminded of the truth of this statement by the 
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recent wreck on the Chicago & Grand Trunk Railroad near 

Battle Creek, Mich., in which case the coaches were equipped 

with the Pintsch light which was extinguished the instant 

the cars left the rails, thereby removing all danger from fire. 

A Twist Drill Grinding Gage. 

Grinding twist drills accurately isa difficult operation, 

and the proper speed or number of revolutions a drill should 

run is of great importance in getting the best and most 
economical results from the use of such drills. Tne Standard 

Tool Company, of Cleveland, O., has designed and put on the 

marke’ a new grinding gage which enables operators to 

grind twist drills aceurately. It is made of steel one-six- 

teenth inch thick. The angle of the gage is ground to 

exactly 59 degrees, which is the proper angle for the cutting 

edges of a twist drill. The angle on the gage is graduated so 

that thecutting edges of the drillcan be measured and ground 

exactly thesame length. The clearance of the drill canalso be 

determined by holding the drill on the gage and revolving it 

toward the operator. The straight edge of the gage is a 

two-inch scale graduated by eighths of an inch, opposite 

each eighth mark is a number, which is the best speed to 

run a drill of corresponding size or diameter. One side of 
the gage is marked for boring steel and the other side for 

cast iron. 

Mr. William C. Baker, manufacturer of the well-known 

Baker car heater, of 143 Liberty street, New York, hasissued 

a pamphlet which describes and illustrates his recently per- 

fected jointless safety vent for car heaters. It is announced 

that these safety vents are now being introduced as a sub- 

stitute for safety valves on steam boilers. 

It is estimated that the yearly passenger trips for all New 

York ferries exceed 170,000,000. 

Our Directory 
OF OFFICIAL CHANGES IN AUGUST. 

_ We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Atchison, Topeka & Santa Fe.—Aldace F. Walker is ap- 
pointed Receiver, vice J. W. Reinhart, resigued. 
Atlantic Coast Line.—F. H. Fechtig is appointed Purchas- 

ing Agent, with office at Wilmington, N. C. 

Baltimore & Lehigh.—General Manager W. R. Crumpton 
has resigned. 

Boston & Albany.—N. Wales is appointed Superintendent 
at East Albany. ‘ 

Buffalo, Rochester & Pittsburgh.—Charles E. Turner, is 
appointed Superintendent of Motive Power. : 

Chicago, Milwaukee & St. Paul.—W. J. Underwood, Super- 
intendent of the River Division, is appointed Assistant- 
General Superintendent of the Middle Division. D. L. Bush 
is transferred from the Hastings & Dakota Division to the 
River, Chippeway Valley & Wabasha Divisions, succeeding 
Mr. Underwood. J. R. Williams is transferred from the 
Iowa & Minnesota to the Hastings & Dakota Division. F. 
T. Fox, formerly Trainmaster, is appointed Superintendent 
of the lowa & Minnesota Division. 

Cleveland, Canton & Southern.—J. W. Wardwell is ap- 
poimted Receiver. 

Cleveland, Cincinnati, Chicago & St. Louis.—A.M. Stim- 
son is appointed Purchasing Agent. 

Cumberland & Pennsylvania.—P. I.. Burwell, General 
Superintendent, has resigned. 

Eel River R. R.—W. W. Johnson is appointed Receiver. 

Georgia, Midland & Gulf._-M. A. Gray, Superintendent, 
has resigned and the office is abolished, the duties being 
assumed by General Manager C. W. Chears. 

Great Northern.—Chas. H. Warren is appointed General 
Manager, vice C. W. Case, resigned. E. W. McKenna and 
J. D. Farrell are appointed General Superintendents of the 
Eastern and Western Districts, respectively. D. McLaren 
is appointed General Superintendent of Montana Central 
Railway. C. H. Jenks is appointed Superintendent North- 
ern Division, vice C. C. Ponsonby, transferred. The jurisdic- 
tion of O. O. Winter is extended over the Wilmar Division, 
as Superintendent. 

Houston & Texas Central.--James McGee, Master Car 
Builder, is appointed Acting Superintendent of Motive 
Power and Machinery. 

Iowa Central.—General Superintendent J. P. O’Brien has 
resigned S. M. Rogers is appointed Purchasing Agent. 

Lake Shore & Michigan Southern.—President John New- 
ell died August 26th. 

Lehigh & Hudson River.—E. M. Reynolds is appointed 
Purchasing Agent, with office at Warwick, N. Y. 

Louisville, St. Louis & Texas.—General Manager J. K. 
McCracken has resigned and the office is abolished. A. M. 
McCracken is appointed General Superintendent. 

Memphis & Charleston.—C. H. Hudson is appointed Gen- 
eral Manager, and C. P. Minetree is appointed Purchasing 
Agent. Offices, Washington, D.C 

Missouri Pacific.—Russell Harding, Superintendent at 
Wichita, Kan., has resigned, and is succeeded by A. H. 
Webb. 
Mobile & Ohio R. R.—The headquarters of H. W. Clark, 

Division Superintendent of the St. Louis Division, have been 
changed from Murphysboro, I11]., to East St. Louis, Ill. 

New York, Lake Erie & Western.—C. P. Weiss is ap- 
pointed Master Mechanic of the Bradford division, vice G. 
W. Conklin, resigned. 

Ohio Southern.--R. L. Barret is appointed Purchasing 
Agent, with office at Cleveland. 

Tennessee Coal & Iron Railway Company.—Genera] Man- 
ager T. H. Aldrich and Superintendent P. R. Thomas have 
resigned, 

Tonawanda Valley.—G. W. Conklin is appointed Superip- 
tendent., ‘ 

Western New York & Pennsylvania.—Jobn McGee is ap- 
pointed Master Mechanic at Olean, N. Y. 

Wiscasset & Quebec.—R. T. Rundlett is appointed General 
Manager. 

Zmployment, 

A Railway Supply Man is open to an engagement; exten- 

sive acquaintance among railway people, and is well known 

in the supply trade, Address “ HustLEr,” care of the NA 
TIONAL CAR AND LOCOMOTIVE BUILDER. 
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It is announced that a new railroad is to be built from 

St. Louis to Norfolk, Va. 

Car wheels have recently sold at } cent per pound, or 

$4.124 for a 550-pound wheel. 

The Elliott Car Works at Gadsden, Ala., have resumed 

work on several large orders after a long idleness. 

New York Central has contracted for 500,000 tons of soft 

coal, to be delivered on cars at Buffalo, at $1.38 per ton. 

The Southern Pacific has recently ordered three six- 

wheel switch engines of the Schenectady Locomotive 

Works. 

The car shops of the Carlisle Manufacturing Company, 

at Carlisle, Pa., have been opened after nearly a year’s 

idleness. 

Since April 1, the New York Central has laid 60,000 tons 

of new rails between New York and Buffalo, at a cost of 

$1,250,000. 

It is stated that arrangements have been made to ship 
100,000 tons of bituminous coal this fall to Brazil from 

Philadelphia. 

The Elliott Car Company, of Gadsden, Ala., has secured 

an order for 10,000 car wheels, on which work has already 

been commenced. 

The shops of the Northern Pacific at Brainard, Minn., 

had been idle since July, but started up early in September 

with over 400 men. 

During a collision of freight trains on the New York, 

Lake Erie & Western, Sept. 11, a brakeman was killed 

and 18 cars were wrecked. 

The Michigan Peninsular Car Company has an order 

from the Toledo & Ohio Central for 100 coal cars, which 

was placed during August. 

The Fall Breok Coal Company has ordered two 8-wheel 
passenger engines, and three consolidation freight engines, 

of the Schenectady Locomotive Works. 

The shops of the West Shore Railroad, at Frankfort and 

other points, which have been running on eight hours 

time,are to make 10 hours a day hereafter. 

The employees of the Pittsburgh, Shenango & Lake 

Erie had their wages cut 10 per cent. last January. These 

have now been restored to the former basis. 

The Illinois Central road has ordered a large number of 
fiuit, box, coal, stock, furniture and refrigerator cars of 

the Haskell & Barker Car Company, of Michigan City, 

Ind, 

The Swiss Federal Council has approved the scheme for 

a Jura-Simplon railway tunnel through the Simplon, to 

cost $10,900,000. The plan is to be submitted for the ap- 

proval of the Italian Government. 

Grand Master Sargent, of the Brotherhood of Locomotive 

Fireman, has expressed the opinion that ‘‘the Debs sympa- 

thy strike in Illinois gave organized labor a blow from 

which it will not recover in 10 years.” 

A stage was held up seven miles north of Congress, 

Ariz., Sept. 10, by two masked highwaymen. Six passen- 

gers were in the coach. They were relieved of all their 

valuables, the bandits securing $500 in coin, 

Fire destroyed the passenger and freight depots of the 
Queen & Crescent route at New Orleans, Sept. 23. A large 

amount of merchandise and six box cars were also de- 

stroyed, the damage reaching about $20,000. 

The Russian Government has decided upon the construc- 

tion of a line of railway from Samarcand to Khokand via 

Khodschend. It is expected that the line will give a great 
impetus to the cotton trade of Asiatic Russia. 

It is announced that the car shops of the Northern Paci- 

fic at Edison, near Tacoma, Wash., have been reopened 
with a force of about 350 men. The shops have been 

closed since the strike in July. At that time about 275 men 

were at work, 

Eight persons were killed and 30 others seriously injured 

by the wrecking of an express train from Paris to Cologne, 
near Noyon, Sept. 9. The wreck was caused by the express 

train striking some freight cars that had been pushed from 

a siding on to the main track. 

The old Erie car works, at Erie, Pa., were set 

Sept. 24 by an incendiary, aid entirely destroye@. The 

works were built 30 years ago, but had been in o partial | 

operation during the last few years. The loss is timated , 

at $250,000; insurance, $65,000. 7 

Last year there were 300 carloads of dried ap ta / 

shipped east from California, but this year there will ‘be 
between 1,000 and 1,200. Each carload contains 24,000 

pounds, so that the estimated supply this year will be from 

24,000,000 to nearly 29,000,000 pounds. 

Advices from St. Louis state that the right of way has 

been purchased for a new belt line road, to be known as 

the St. Clair, Madison & St. Louis Belt Railway. The road 

is to run within aradius of 25 miles of St. Louis. The 

work of laying the tracks in Missouri will be begun at 
once. 

A $2,000,000 fire at Portland, Ore., Sept. 23, destroyed 

the Pacific Coast Company’s elevator, the coal bunkers of 

the Northern Pacific Terminal Company and the Oregon 

Railway & Navigation Company’s wharf, 400 feet long, 
and the steamboat Willamette Chief. Three men lost their 

lives in the fire. 

The report of the Denver & Rio Grande Railroad Com- 

pany for the fiscal year ended June 30, 1894, has just been 
published. It shows a reduction in earnings of 30.5 per 
cent., in expenses 24.8 per cent. and in net earnings 37.9 
per cent. The gross earnings were $6,476,043, and the net 

earnings were $2,503,492. 

The Ohio Falls Car Manufacturing Company, of Jeffer- 

sonville, Ind., resumed operations on August 27, after a 

year’s idleness, with a force of 1,500 men. The company 
has been awarded a contract to build 700 cars for the Penn- 

sylvania Railroad, most of which are to replace those de- 
stroyed during the late strike. 

The Madison Car Works, of Madison, IIl., have resumed 

operations with about 600 men. Its first work will be to 
build 100 coal cars for the St. Louis & Eastern road. A ré- 

organization of the company has been effected with M. 
Ramsey as President; C. D. McClure, Vice-President; Paul 

A. Fusz, Second Vice-President and Treasurer; A. P. 

Brigham, Secretary. 

The Pennsylvania Railroad moved 129,091 freight cars 

over its main line during August. This was next to the 

largest monthly movement in the history of the road. 

There passed eastward 2,120 trains, with 65,266 loaded 

cars and 1,261 empty cars, a total of 66,427 ; and westward 

there were 944 trains, with 11,314 cars and 51,314 empty 

cars, a total of 62,564. 

There is a row on between a minority of the stockholders 

of the Chicago South Side elevated railroad and the man- 

agement. The minority represents about $2,700,000 of the 

$7,500,000 total capital stock of the company. The charge 

is freely made that the elevated road, which was projected 
as a rival of the South Side cable lines, is being run in the 

interest of the surface roads. 

A ship that arrived in New York Sept. 15 from Vene- 
zuela brought news of a disastrous flood which swept down 

from the mountains in that country early in September, 
and destroyed part of the railroad running between Porto 

Cabello and Valencia, The flood came pouring down the 

dry watercourses, and in seven hours swept away the 

roadbed and bridges for 15 miles, 

fica\\ 

As illustrating the present excessive freight rates for 

goods exported to Central and South America it is re- 

ported that a narrow gage locomotive, bought at that 

city for $3,575, was recently delivered at Samaca, 

Colombia, for $3,595, with $10,904 charges against it. The 

iron work for fourcars, costing $494.48, reached its des- 

tination with a bill of $1,610. A turbine wheel worth $708- 

cost $8,760 when carried within 153 miles of Samaca. 

The railroad across the Isthmus of Tehuantepec, 192 

miles in length, has beep completed and train service es- 

tablished. The Mexican Government, which has prac- 

tically built the road, proposes to expend $4,000,000 addi- 

tionalin terminals. It is thought that the new line will 

endeavor to dominate rates on the isthmus, controlled 

since 1855 by the Panama Railroad Company. The new 

road makes a saving of 1,182 miles from New York to San 

Francisco by water, and fully three days’ time. 

William Law, a badly misnamed individual and a re- 

cently discharged employé of the West Pennsylvania Rail- 
road, was arrested Sept. 13 for attemipting to wreck a train 

at asharp curve between Butler Junction and Sligo Sta- 
tion. He had rolled a large rock on the track directly in 

front of the approaching train. His object is supposed to 

have been revenge for having been discharged. The rock 

was broken into fragments, and the train passed over in 

safety. This was Law’s second attempt to wreck a train 

on this road. 

Referring to the double end locomotive built for the Nara 

Railway of Japan by the Baldwin Locomotive Works, and 

illustrated in our last issue, we have received some further 

information concerning the road named. The Nara Rail- 

way runs from Kioto to Nara, a distance of about 26 miles. 

ome e extensions of the line are contemplated in the near 

(future. | The engine will burn bituminous coal, the usual 

priag.of which in | vicinity of Nara has been fiveto six 
yen ($2, 5Q 6083) per) ton. Probably the present price of 

coal’ {s;somewhat in éxcess of these figures. 

Avlight engine | the Delaware & Hudson came into 
collision- with pposite bound freight train near Schnec- 

tady, NY fSeptember 15. The light engine was backing 

up, and had its tender wrecked and torn off. The crews 
of both engines jumped before the collision and escaped 

injury. After the collision, the light engine started off 
ahead toward Schnectady and run through that city at a 

high rate of speed, but fortunately flew past all the street 

crossings without doing any harm, and run to Duanes- 
burg, eleven miles, before itssteam was exhausted. 

The United States Consul at Cartagena, Colombia, has 

informed the Department of State of the completion and 
formal opening for traffic of the Cartagena-Magdalena 

Railroad. This road is an American enterprise, and 

runs south through the Republic of Colombia for 

about 60 miles to the town of Calomar, on the Magdalena 

River, and is expected to revive the former commercial 

importance of Cartagena, which is said to have been one 

of the best harbors on the South American coast, 

A freight train on the New York Central Railroad, con- 
sisting of 68 cars, half of which were oil tanks, broke in 

two near Buffalo, recently The two parts of the train 

came together with great force and one of the oil cars ex- 

ploded, the oil having been ignited by a brakeman’s lantern. 

The other oil cars caught fire in rapid succession and there 

was a series of explosions, One tank was blown 1,000 

feet. The train crew succeeded in saving 20 box cars; 

the others, loaded with merchandise, were burned. 

Two years ago experimental shipments of California 

fruit to England were made with unsatisfactory results. 

Last year the shipments were omitted, but they were re- 
sumed this year, when three shipments of about nine car- 
loads each, averaging over ten tons for each carload, were 

made, but with still worse results. The fruit was sent by 

special freight trains from Sacramento to New York, and 
was transferred to fast steamships there, and sent from 

Southampton by special train to London, where it was 

found on arrival that it was overripe and could not be sold. 

* St. Louis has long been known as the ‘‘ Future Great.” 

It has already achieved greatness in many ways and keeps 
adding to its laurels. A couple of years ago the now 

widely adopted system of carrying the United States mail 

between the main and branch postoftices of cities on 

street cars was first tried experimentally in St. Louis. Now 

a street car with electric motor attachments has been 

fitted up as an ambulance for carrying hospital patients, 

and if the experiment proves successful it is intended to 
establish a street-car-ambulance service throughout the 

city. 

The New York and Chicago and the North Shore limited 

trains of the New York Central have been consoli- 

dated and now run as follows: Leaving Grand Central 

Station, New York, as the ‘‘North Shore Limited,” every 
day at 4:30 p. m., and arriving in Chicago, via the Michi- 

gan Central, at 4:30 the next afternoon, in time to make 
connections with through trains of all the Western lines. 

Leaving Chicago, via the Lake Shore, every day at 5:30 p. 

m., and arriving at the Grand Central Station, New York, 

at 6:30 p. m., in time for dinner and a full evening in the 
second city of the world, 
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Master Car Builders’ Committees for 1895. 

The Secretary of the Master Car Builders’ Association has 

announced the following list of subjects and committees for 
the coming year: 

Interchange of Cars.—To suggest how cars in inter- 
change may be maintained equitably to owners and opera- 
tors with least expense and detention—Pulaski Leeds, J. 
N. Barr, Samuel Irvin, J. W. Marden, E. D. Nelson, J. H. 
Rankin, L. Packard. 

Road Tests of Brakeshoes.—To conduct and report upon 
aserious of comparative tests of different brakeshoes in 
service, with as complete data as possible—R. H. Soule, A. 
E. Mitchell, Jos. Townsend, W.S. Morris, W. H Lewis, 
Samuel Porcher, S. A. Crone, J. W. Marden, J. C. Barber, 
G. W. Rhodes, A. M. Waitt, W. L. Hoffecker, 

Laboratory Tests of Metal for Brakeshoes.—To con- 
duct and report upon laboratory tests of different brake- 
shoes, with as complete data as possible—S. P. Bush, D. L. 
Barnes, J. W. Cloud. 

Inbrication of Cars (continued).—To pursue its own 
recommendations as to tests for oil lubrication, and to con- 
sider the economics of journal bearings as suggested in its 
report, if feasible—A. M Waitt, W. H. Thomas, I. E. 
Wood, F. A. Stinard, W. K. Carr. 

Airbrake Tests.—G. W. Rhodes, 
Williams, 8. P. Bush, A. 8. Vogt.’ 

Airbrake and Hand-Brake Apparatus (continued).—To 
consider the questions raised in its report, and to include 
the standard levers and all other questions of importance 
pertaining to the subject—E. D. Bronner, Pulaski Leeds, 
James McGee, Wm. McWood, W. P. Siddons. 

Automatie Couplers.—To advise what changes may be 
desirable in the standard size of M. C. B. automatic coupler 
shanks, and recommend a standard yoke or pocket strap 
for rear end attachment to cars—J. M. Wallis, R. D. Wade, 
T. G. Duncan, A. E. Mitchell, Wm, Garstrang, Thos. Kear- 
sley, J. T. Chamberlain. 

Mounting New and Second-Hand Wheels.—To report up- 
on the best method for mounting new and second-hand 
wheels so that they shall be properly located upon the axle 
—J.N.Barr, Wm. Forsyth, Thos. Sutherland, G. L. Pot- 
ter, T. J. Hatswell, John Hodge, J. H. McConnell. 

Passenger-Car Ends and Platforms.—To consider what 
improvements may be made in the construction of passen- 
ger-car ends and platforms for increased strength in or- 
dinary service and in emergencies—E. W. Grieves, C. A. 
Schroyer, T. A. Bissell, F. D. Adams, M. M. Martin, J. J. 
Hennessey, Samuel Porcher. 

Coal-Car Sides.—To suggest best methods of construction 
and staying of the sides of 60,000 pounds capacity coal cars 
with high sides—R, EK. Marshall, R. P. C. Sanderson, R. C. 
Blackall, R. McKenna, Samuel Higgins, La Mott Ames, 
G. W. West. 

Geo. Gibbs, E. A: 

Railroads and Madness. 

In this country the first construction of railways was op- 
posed by some sagacious minds which were perturbed by 

the thought of the consequences that might ensue if a cow 

should happen to stray upon the line. It appears, how- 

ever, that in Germany the projectors of the first lines had 

to face a more terrible possibility than even the extinction 

of the bovine race. They were warned, and that in allse- 

riousness, that their undertaking would indubitably have 

the effect of spreading insanity among the traveling pub- 

lic. Among the papers of the Nuremburg Railway Com- 

pany—the first to construct a line in Germany—has been 
found a curious protest from the members of the Bavarian 

Royal College of Medicine. This document declares that 
all the traveling in vehicles drawn by locomotives should 

be prohibited in the interests of public health. Such a rapid 
motion, it is pointed out, cannot but produce in the passen- 

gers the mental affection known as delirium furiosum. 
Even should the passengers themselves be willing to run 

this terrible risk, it is, nevertheless, the government’s duty 

to protect the public. To the mere onlooker, moreover, 

the thing is positively dangerous. A mere glance cast ata 

locomotive traveling at a very high speed is enough to 

produce the same mental derangement in the beholder, 

Even if passengers are to be allowed to ruin their mental 

powers, it is, at least, absolutely necessary (says the Bavar- 

ian Faculty , in conclusion) that a 10-foot wall should be 

built on each side of the line throughout its entire length, 

so that the flight of the iron horse may in no way unsettle 

the public eye and mind.— Westminster Gazette. 

Annual Report of the N, Y., N. H. & H.R. R. 

The twenty-third annual report of the New York, New 

Haven & Hartford was issued Sept. 13. Itshows a shrink- 

age in business caused by the general business depression, 

and cites reasons why the regular dividend of 10 per cent. 

was reduced. The menace to its interests by the electric 

roads is noted, and also the danger of life by the permits to 

these roads to cross the steam roads at grade. Some of the 

figures of the report are as follows: Earnings, etc., from 
passenger department, $14,858,828 ; from freight depart- 
ment, $10,423,547 ; from rents, $295,009 ; total gross earn- 

ings, from operations, $25,576,884 ; less operating expenses, 

(7.11 per cent.), $17,932,709 ; income from operation, $7,- 

664,175; income from other sources, $109,480; total 

income, $7,753,655 ; total deductions from income, $5,379,- 

978 ; balance of income applicable to dividends, $2,373,677 ; 

total dividends paid, $3,631,292; deficit for 12 months, 

$1,257,614, 

A review of the California fruit crop by Secretary Le- 

long, of the California State Board of Horticulture, shows 

that the orchardists lost $1,000,000 by the great railroad 

strike, which prevented the shipping of much fruit and 

caused low prices for pears and peaches by glutting the 

markets, 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 

The Firemen’s Convention. 

The Brotherhood of Locomotive Firemen held its bien- 

nial convention at Harrisburg, Pa., Sept. 10 to 20, In his 

address the Grand Master, Mr. Frank P. Sargent, ex- 

pressed the opinion that the subordinate lodges should be 

required to punish members who incite a strike or partici- 

pate therein except as provided by the laws of the organi- 

zation. He recommended that after a strike has continued 

10 days the Executive Board shall have power to decide 

any dispute which may arise between the local committee 
and the executive on the question of declaring the strike at 

anend. He also recommended that a new editor be 

chosen for the Locomotive Firemen’s Magazine in place of 

Eugene V. Debs, but defended the latter because he had 

been elected to the position after he had emphatically 

stated at the Cincinnati convention that he was no longer 

in sympathy with the present policy of the Brotherhood. 

The report of the secretary showed a balance on hand of 

more than $77,000, after paying $921,000 for disability 

claims and $115,000 in behalf of the strikers on the 

Ann Arbor and Lehigh Valley railroads, and about $100-, 

000 that has been expended in the last two years out of the 
general fund in other matters in the direct interest of the 

Brotherhood in keeping up its general expenses, which 

make a_ total of about $1,125,000 expended in the last two 

years. The membership suffered a small decrease during 

the past two years, having reached at one time more than 

28,000, and being now a little less than 27,000. The con- 

stitution of the Brotherhood was changed to compel every 

member to belong to the insurance department, and to be 

insured therein for at least $500. 

In reference to sympathy strikes the following resolution 

was adopted : 

On the question of defining the position our members 
shall takein a strike where they are not directly interested, 
we recommend the following: 
Whereas, There has been a disposition on the part of 

members of the Brotherhood of Locomotive Firemen in 
certain localities to disrespect and ignore the agreements 
with their employers by going on strike in direct violation 
of the constitution and by-laws of the order, and a total 
disregard for the interests of their employer and the wel- 
fare of the Brotherhood, and, 
Whereas, Such action is at all times condemned by this 

body as irrational, fanatical and illogical, and injurious to 
both employer and employe; therefore be it 

Resolved, That it is the sense of this convention that 
such action on the part of our members be denounced, and 
that in the future we shall insist that they live strictly up 
to the laws of the order and the contracts under which 
they are working at all times and in all places, and we 
emphatically declare that when we enter into an agree- 
ment with any railroad company we will follow such 
agreements to the letter in accordance with the laws of 
the order, And we further demand on the part of other 
labor organizations that they do not interfere with mem- 
bers of the Brotherhood of Locomotive Firemen while 
working under such contracts, and it is the sense of this 
body that, so longas we are not asked to perform work 
outside of our particular line of duty, we wiil comply with 
any agreements entered into with any railroad company. 

Frank P. Sargent was reelected Grand Master, and W. 

S. Corter, of Tyler, Tex., was elected to succeed E. V, Debs 

as editor of the Magazine. 

Master Car and Locomotive Painters’ Convention. 

The 25th annual convention of this association was held 
at the Genesee House, Buffalo, N. Y., on Sept. 12 to 14, 

President William J. Orr presiding. The attendance was 

91, the largest in the history of the Association. Secretary 

McKeon (N. Y., L. E. & W.) presented his annual report, 
which gave the membership as 163, being an increase of 13 

since the last report. A list of the subjects that were to be 

discussed at this convention was published in the Septem-— 
ber NATIONAL CAR AND LOCOMOTIVE BUILDER. Referring 

to ‘‘ What methods and materials produce best results in 

painting passenger cars that are badly cracked? and is there 

any method by which cracks in old paint can be obliterated 
without burning off ?” Mr. J. Pitard (Mobile & Ohio) stated 

in his report that paint cracks extended through both paint 

and varnish, and that there is no feasible method by which 
they can be permanently obliterated except burning off, 

These views were indorsed by the meeting. It was also 

demonstrated that even if paint cracks could be thoroughly 

filled up to a surface, the expense would be fully that of 

burning off and repainting the body of the car. 

In reference to ‘‘What style of woodwork finish of pas- 

senger cars is the most desirable from a painter’s stand- 
point?” Mr. J. G. Keil (Chicago & Alton) declared in favor 

of sheathing with single boards 2 inches or 24 inches wide, 

and with grooves about +), inch deep, and edges rounded; 

he said that the narrow strips will shrink but little, while a 
5-inch board with a groove through the center will shrink 

just double and will leave a place for the varnish to run 

into. He said that the life of paint on sheathing as com- 

pared to a panel car is twa years longer ; the car is easier 

painted and there is no trouble in repairing, as with panel 

cars. 

The election of officers for the ensuing year resulted in 

the choice of the following: President, W. T. Leopold (C, 

Ga.), Savannah, Ga.; First Vice-President, C. E. Copp (B. & 

M.), Lawrence, Mass.; Second Vice-President, George R. 

Cassie (L. 8. & M.8.), Adrian, Mich.; Secretary and Treas- 

urer, Robert McKeon, Kent, O, Mr. McKeon was re-elected 

for the 20th year, and the members presented him with a 
diamond pin. 

OcToBER, 1894. 

Iron and Steel Production in 1898. 

According to the annual report of the American Iron and 

Steel Association for 1893, just published, the production 
of iron ore in the United States in 1893 was 11,587,629 gross 

tons, against 16,296,668 tons in 1892, a decrease of 4,709,036 

tons. The shipments of iron ore from Lake Superior mines 

in 1893 amounted to 6,060,492 tons, against 9,069,556 tons 

in 1892, a decrease of 3.009,064 tons. Our imports of iron 

ore in 1893 amounted to 526,051 gross tons, against 806,585 

tons in 1892, The imports in 1893 were the smallest since 

1885. 
The production of pig iron in the United States in 1893 

was 7,124,502 gross tons, against 9,157,000 tons in 1892, a 

decrease of 2,032,498 tons. This decrease was almost 

entirely in the second half of 1893, the production in the 
first half being 4,562,918 tons and in the second half only 

2,531,584 tons. The production of pig iron in the first half 

of 1894 was 2,717,983 tons, which was but slightly in excess 

of that in the second half of 1893. 
The production of Bessemer steel ingots in this country 

in 1893 was 3,215,686 gross tons; in 1892, 4,168,435 tons. 

The production of all kinds of rails last year was 1,135,458 

gross tons, against 1,551,844 tons in 1892. Tin plates and 

terne plates to the amount of 123,106,707 pounds were pro- 

duced in 1893, compared with 42,119,192 pounds in the pre- 

ceding year. 

Convention of Trainmen. 

The Brotherhood of Railroad Trainmen held its annual 

convention at Baltimore, Md., Sept. 23 and 24. A large 

number of the members of the Brotherhood of Locomotive 

Engineers, Brotherhood of Locomotive Firemen, Order of 

Railway Conductors, Order of Railway Telegraphers and 

the Switchmen’s Mutual Aid Association were present and 

attended a secret meeting to discuss the subject of the fed- 

eration of those unions. 

The Brotherhood of Railroad Trainmen was originally 

organized as the ‘‘ Brotherhood of Railroad Brakemen,” 

at Oneonta, N. Y., Sept. 23, 1883, with 13 members, em- 

ployees of the Delaware & Hudson Canal Company. It 

was known by its first name until January 1, 

1890, when, on account of the number of its members 

who had been promoted to various positions in the train 

service, the more fitting name, Brotherhood of Railroad 

Trainmen, was adopted. The grand lodge headquarters 
are located at Galesburg, Ill. Sept. 1, 1894, it had 556 sub- 

ordinate lodges in the United States and Canada. Its 

membership is about 28,000, and is made up principally of 

conductors, brakemen, train baggagemen, yardmasters, 

yard foremen and switchmen. 

Its insurance department pays $1,200 for the loss of one 

one hand or foot, or portions of each, when such loss ren- 

ders the insured unfit for train service, and pays $1,200 at 

death. Ithad in force, Sept. 1, 1894, policies of assurance 

amounting to about $24,000,000, and has paid $2,610,468.64 

in deaths and disability claims during the last 10 years. 

Wreck in the Hoosac Tunnel. 

A broken driving-spring hanger caused a bad wreck in 

the Hoosac Tunnel, on the Fitchburg Railroad, Sept.8. A 
freight train stopped in the middle of the tunnel and about 
1,000 feet east of the centralshaft. The ascending grade 

of the tunnel had been surmounted and the stop was made 

to replace the broken spring hanger. As the portals of the 
tunnel are protected by an absolute block system which only 

allows one train bound the same way in the tunnel at the 

same time, no flag wassent back by the standing train. On 

the approach of a following east-bound freight train, the 

operator at the west portal changed the block signal from 

red to white, and permitted the train to pass into the tun- 

nel. A passing train on the opposite bound track had left 

the tunnel full of smoke, and the following train crashed 

into the standing train at full speed. The engine and a 
number of cars were wrecked, two brakemen were killed 

and two firemen and an engineer were badly injured. The 

tunnel was blocked by the wreck for many hours. 

Comfort for Debs. 

On Sept. 24, Judge Ross, of the Los Angeles Federal 

Court, sentenced Gallagher and Buchanan, A. R. U. 

strikers, to eighteen months’ imprisonment in the county 

jail and to pay a fine of $5,000 each. The men were among 

those who attempted to intimidate non-union men on the 

Southern Pacific during the late strike. Onthe same day 

Judge Knowles, of Butte, Mont., found six A. R. U. lead- 

ers guilty of contempé of court, interference with the 

movement of mails and interstate commerce on the Union 

Pacific, and sentenced them to imprisonment for thirty 

days in the county jail and to pay a fine of $100 each. 

This news ought to make E. V. Debs feel very comfortable. 

The Burlington & Missouri River R. R., of the C., B, & Q. 

system, has built a new 10-stall roundhouse at Sheridan, 

Wyo., on its Northwestern extension. It is reported that 
a considerable amount_of new machinery is to be purchased 
for the repair shop at that town. ' 
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Foreign Railroad Impressions. 

Mr. H. C. Du Val, the private secretary of President De- 
pew of the New York Central, recently returned from a 
European trip. Speaking of the railroad accommodations 

he had enjoyed, or, rather, endured while abroad _ he said: 

“Tfany one wants an argument against government 
control of railroads, all he will have to do is to make one 
trip from the interior of Germany to the English Channel. 
The cars are old, stale and musty. There are no proper 
facilities for health and comfort, and the thing most needed 
on the Continent to day is a good strong competition among 
the railroads for passenger traffic. We actually had to get 
out of our carriage at one place andimplore the guard to 
put us into another. The air was so foul and sickening 
that we had to go somewhere else. The washing facilities 
consisted of an old tin pitcher in a very small closet, over 
which was a lead-colored wash basin. There were no towels 
or soap,and no chance to get a glass of drinking water. This 
was on the road’s fastest and ‘ swellest’ train, and between 
the two aristocratic cities of Baden-Baden and Paris, We 
wouldn't put cattle into such a train in this country, 
“The railroads in France are in worse condition than 

those in Germany owing to the fact that the government 
is just about to assume control of them and they have been 
allowed to deteriorate. The differenee between the rail- 
roads there and here is something marvelous. There are 
no dining cars or dining stations.” 

Second and Third Class Swedish Passenger Car. 

The line and photo engravings on this page show the 

general arrangement, and interior and exterior views of a 

second and third class passenger car that is one of a num- 

ber of similar cars recently built for the Hernosand-Sol- 

leftea Railroad, of Sweden, by the Skaba Car Works, of 
Christiania, Norway. 

The car measures 57 feet 1 inch over the end sills, or 

over the buffers nearly 61 feet. It measures 9 feet 10 

The Eucalyptus. 

The eucalyptus was not known to Europeans until the 

end of the last century. Dutch explorers discovered it in 

Australia, but to the French is due the honor of introduc- 
ing it to the world. It was the French botanist Labil- 

lardiére who first examined it scientifically while accom- 

panying the expedition which was sent out early in the 

present century to find La Perouse. The expedition landed 

on the coast of Tasmania, and there beheld large forests of 
eucalypt. 

There are a great number of species of eucalypti. That 
known as the *‘ blue gum”—the Hucalyptus globulus—has 
been known to attain a height of 400 feet and a girth great 
enough to contain four men on horseback. The resinous 

eucalyptus has a thick and easily detached bark, which is 
used by the Australians for roofing their huts. From its 
trunk oozes a red sap, rich in gum and sugar. If the tree 

is tapped like the maple it will yield as much as 50 gallons 

of this liquid. Its leaves, when subjected to distillation, 

produce an oil very similar to oil of cajeput. The fruit is 

used in Australia as a spice. 

The leaves, flowers, fruit and bark of the eucalyptus are 

filled with glands containing this oil, which has a pleasant 

and penetrating balsamic odor. The odor is so strong as 
to impregnate the air in the neighborhood of the tree. The 
various preparations of eucalyptus are supposed to have 

antiseptic and untifebrile properties. In throat inflamma- 

tions physicians sometimes advise sprays or inhalations of 

‘“‘eucalyptol.” In Italy faith in the tree is so strong that 

people make rosaries of the berries, which they wear around 
their necks, 

It is now asserted, however, that the value of the tree as 

a destroyer of fever-producing germs has been greatly 

overestimated. It is even said that not a single instance 

A SWEDISH PASSENGER CAR, 

inches over the side walls, and 12 feet 6 inches from the 

rail to the top of the deck. There are four second class and 

four third class compartments, and a .toilet-room., The 

total seating capacity is 70. The total weight of the car is 

about 22 tons, and the cost, exclusive of axles and wheels, 

about $4,000. 

The interior of the second class is finished in teak through- 

out. The seats are upholstered in Brussels cloth. The car 

is built of oak and the body is covered outside with ;,-inch 
iron sheets ; the windows have two glasses in each sash, 

and the car is warmed by direct steam obtained from the 

boiler in the conductor’s car. The car is equipped with 

lamps, which are so arranged that they can also be used for 

candles. The platform gate is of wrought iron. The car 

is mounted on two four-wheeled trucks, having 6 feet 6 

inches wheel base and steel-tired wheels. The trucks are 

_ constructed like those used under the passenger cars of the 

Norwegian State Railroads, and are made entirely of iron, 

except the truck bolsters, which are made of wood. 

Central Railway Club. 

The first meeting of the season of this club was held at 

the Hotel Iroquois, Buffalo, N. Y., on Sept. 26. Mr. Mor- 
ford’s paper on ‘‘Terminal Yards” was discussed. Com- 

mittees reported on the following subjects: 

“« Best construction and practice in locomotive driving 
boxes, including consideration of the comparative merits of 
solid bronze boxes compared with cast iron or cast steel 
with bronze lining, and with cast iron or cast steel with 

_ ribs of bronze having soft metal strips. 
_* The best practice and recommendations as to maintain- 

ing passenger equipment in good condition between suc- 
ive shoppings for general overhauling.” 

of health improvement by means of the plant has been 
satisfactorily established. In Italy it has been cultivated 

on a very large scale, particularly in the neighborhood of 

Rome, without accomplishing any results convincingly 

favorable. 

An English View. 

As illustrative of the dense ignorance of some of our 

English cousins respecting this country and its affairs, 

combined perhaps with some willful misrepresentation, the 

following item published by the New York Tribune is 
pretty good : 

A religious journal of Leeds, England, publishes the fol- 
lowing remarkable bit of American news: ‘‘ A big revolu- 
tion is now going on in the United States of America, and 
there is little doubt that the Government will be defeated. 
The dictator, Debs, has been driven from his palace, and 
he and his mistress are now hiding in the mountains. The 
greatest trouble has been experienced in the capital of 
Chicago, where Grover Cleveland has obtained complete 
controi. The railroad at that place has been torn up and 
thrown into the Mississippi River, and the stockyard has 
been razed to the ground,” 

The Youngstown Car Works have shipped 76 flat cars to * 
Havana, Cuba. 

Work has begun on the reconstruction of the Boston & 

Maine repair shops at Salem, Mass., which were recently 

destroyed by fire. 

The Cleveland, Cincinnati, Chicago & St. Louis road has 

ordered 44 passenger cars of the Barney & Smith Manufac- 
turing Company, of Dayton, O. The West Side Metropoli- 

tan Elevated Railroad, of Chicago, has ordered 55 passenger 

cars of the same company. 
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Car Shop Economy.—II. 

BY JAMES F, HOBART. 

(Continued from page 134, NATIONAL CAR AND LocoMo- 

TIVE BUILDER for September.) 

A system which would pay well in a large shop is not 

always desirable in small car works, Particularly is this 

apparent in the ironworking departments of the shop; 

the blacksmith shop, especially, not taking kindly when 

small to elaborate ‘‘ systems.” But in large, and even 

moderately large, shops, a good system (perfected division 

of labor) yields a large return. 

Box-Car Iron Storage.—Smith shop economy commences 

with the receipt of and storage of the iron. Many roads 
use old box cars for storing iron, both wrought and cast. 

While a well-planned iron shed is much to be desired, a 

box car makes an iron-rack not to be despised by any 

means. One end of a car fitted up with square boxes, or 

pigeon-holes running half the length of the car, makes a 

good arrangement for keeping rod iron, both round and 

square; also for piping, boiler tubes, and all other rod 

metals. 
A car fixed up with rows of compartments on either 

side answers very well for the keeping of castings, but 

there is nothing which even approaches in economy a well- 

appointed storehouse for this purpose, where all the iron 

will be under one roof, and where it can be readily got at 

by the storekeeper. The box-car method will do for 

small shops, but it don’t pay for large concerns. Too much 

time is lost in getting at things, putting them away, lock- 

ing up, etc. 
Some large shops have no better place for castings than 

open platforms built up out-of-doors, where the iron is ex- 

posed to snow, ice and rain all the year round. It seems 

strange that men who make even a pretention to economy 

will countenance such things ; but they do, for seeing is 

believing. Next to the open platform abomination for 

castings (and some concerns keep finished bolts so, too) is 

the open-end shed for bar and rod iron. 

The Contract Foundry System.—Upon the subject of 

castings, and foundry practice in general, it is not the 

office of this discussion to speak, further than to say that a 

good system of contracting has its advantages when ap- 

plied to railroad foundry work. Under such a contract, 

the railroad company would furnish the plant, iron, coal, 

power, etc., and the contractor will furnish the brain and 

muscle work. Then, in case castings are lost, both parties 

lose. The railroad company loses the coal, power, interest 

on first cost, and wear and tear of plant, while the con- 

tractor loses the time and labor of putting up the molds, 

pouring, and breaking up the defective castings, The sys- 

tem has some disadvantages, but as stated, it also has some 

good points. 

Stock-Getting System.—The matter of getting stock from 

the storeroom in sheds to the blacksmith is a much greater 

problem than it appears at first sight. Evidently nothing 

is more simple than to let a smith go out of the shop into 

the storeroom and pick out a rod of iron, shoulder the 

same, walk back to his forge and go to work on his job. It 

is simple, and nobody but a simpleton would permit such 

practice. It is demoralizing to the whole system of shop 

economy. It isa waste of time, coal, iron and energy. 

For instance: A smith needs 4 feet of iron to make an 

eyebolt of. He goes to the storeroom, leaves fire burning, 

striker waiting (if he don’t send the striker and loaf him- 

self while the man is gone) and strolls out to the storeroom: 

In looking for a suitable piece of iron he pulls two other 

pieces out of the particular rack in which that size belongs. 

These pieces he throws on the ground—too much work to 

put them back in the rack again. So they are thrown 

down for somebody else to put back. But ‘‘ somebody 

else” never does any work around car shops. When the 

smith finally selects a piece of iron he takes one 6 feet long, 

instead of 4, in order to be sure and have iron enough, The 

extra 2 feet of iron is cut off, stood up back of the forge to 

be handy for some other job (which never comes), and 

there it stands for months. Time is lost in handling it 

over, picking up as it falls down, until finally the piece of 

iron is thrown into the scrap heap. 

A Proper Messenger Service.—There should be, between 

the iron-store house and the smithy, a well organized mes- 

senger service,much thesame as described in the first paper 

(NATIONAL CAR AND LOCOMOTIVE BUILDER, September, 

page 134) between the storehouse and wood shop. No 
smith should be obliged to go for anything, not even his 

pay. That forge of his costs money to run when it is idle 

as well as when it is doing useful work, therefore it should 

be made to work during every minute possible. Not a 

very elaborate messenger service will be required, a couple 

of well-grown boys can do it all and help the storekeeper 

a good deal besides. In connection with the messenger 

system, there should be a method of ordering so arranged 

that a demand or requisition for each bit of iron or steel 

may be signed by the proper person before going to the 

storekeeper. As no order will be honored without that 

signature, a check is at once put against the wasteful use 

of metal, and the ordering of wrong kinds purposely or ac- 

cidentally. Under such circumstances a piece of iron just 

long enough to do the work is sent in and charged to the 
order to which it belongs, and no stock will be wasted. 

Tracks and Tools.—A narrow gage track should connect 

the storehouse and the smithy; in fact, the track should 

run the entire length of the latter, perhaps with one, per- 

haps with two tracks, according to the demands likely to 

be made upon its capacity. I have seen large shops where 
a wheelbarrow or a two-wheeled truck was the only 

means of transportation in and around the smith shop. 

And sorry enough was the work made by both wheelbar- 

row and truck in trying to get 200-pound loads of iron, 

with tools, ironand half finished work strewn along the 

pathway. A three-rail track is the best, then light cars 

and standard trucks can be run into the shop if necessary, 

and both heavy and light work conveniently handled. 

Arrangement of Tools.—Right beside the car track 
should be located a shear or cutting up tool. But if she 

shop is a large one a rod-cutter may profitably be located 

in the stockroom and driven by electricity or compressed 

air if too far from the main shop for convenient belt ser- 

vice. But wherever the rod-cutter is located, be there one 

or more, put a pointing machine right beside each and 

every one of thecutters. It is poor economy to make smiths 

point rods by hammering, and no bolt is perfect without 

being pointed. Some bolt machines make better heads if 

the blanks are pointed before being put into the machine. 

And let the pointing tool be a good one. 

Cutting wp Stock.—Poor economy is the rule in many 

shops in this part of the work. Too much light stock is 

cut up on the heavy, slow-moving shear. Too much is cut 

by hand and too much is also cut under the steam hammer. 

Some shops have quite elaborate cutting-off tools for use 

with the steam. hammer, and a heavy tool is frequently 

seen cutting off one-quarter and three-eighths iron, while 

two or three smiths are standing around waiting for a 

chance to get their work under the hammer, 

Stock can be cut up well under the steam hammer, and 

good work can be done with almost any cut-off arrange- 

ment from three plain pieces of square cold iron, to elabo - 

rate spring shears; but it don’t pay. Just realize that a 

cylinder full of steam is used for every bit of iron cut off, 

and some idea of the wastefulness of such rod cutting may 

be obtained. Steelshould always be cut from the rod with 

asaw. Small cheap automatic (when once started) cold 

sawing machines are in the market, and one or more prove 

a decidedly good investment in any shop, no matter how 

small. One of these saws can be started on a bar of steel 

from one-eighth to four cr five inches in diameter, and the 

little machine will cut it through smoothly and clear, 

stopping as soon as the piece is cut off. It isa great saver 

of steel and time. 

Smokeless Forges.—Shop economy requires that forges 
should be used which do not cause much smoke. All 

sorts of contrivances have been tried—blowers, ventilators, 

smoke-pipes, etc.—to remove smoke and keep the air of the 

smithy clean, but they all fail to hit the mark. The best 

way to keep smoke out of the shop is not to make it, in the 

first place. Drafts and local air currents cause a good deal 

of the forge smoke, and if a plain piece of boiler iron be 

bent up like the letter C and placed around the fire on top 

of a forge the local currents are prevented, the smoke and 

gas go straight up, and considerable of the smoke is 

burned. A shop having each forge fitted thus is much 

more free from smoke than where flat, completely open 

forges are used. 

Bending-Machines and Forms.—Several simple lever 
machines, or ‘‘rigs,” for forming bends in small rods or 

bar iron should be distributed among the blacksmiths, and 

care taken in giving out the work, so that, if possible, all 

work requiring bending should go to the smiths having the 

tools mentioned, The saving in time and in quality of 

work between hand and machine bending is considerable. 

The bending of braces, eye-bolt ends and coupling-pin 

lifters may be quickly and easily performed by a little ma- 

chine, or rather a jig,- which fits on top of the anvil and is 

held by a pin and a cotter through and below the hardy 

hole. The bending of coupling and chain links is also done 

in an expeditious manner by one of those little machines, 

which cost little, may be made in the shop, but do save 

many times their cost every year. 

Piece Forging.—In most kinds of manufacturing, where 

the perfection of labor division is found, hardly a single 
part or portion of the work is finished at a single operation 

or by asingle machine. The same principle of labor di- 

vision may be advantageously carried much further in the 

blacksmith shop than is practiced at present. Certain 

parts of a forging can be done to advantage by different 
men, each one using only one set of tools and then passing 

the work along to the next man who has around his anvil 

only the tools necessary for the next separate operation. 

By dividing up the work in this manner, more time and 

expense are saved than may be thought possible at first 

sight. When a smith has several forgings to make of the 
same kind, but requiring various forging operations, he usu- 

ally carries all the pieces through one operation at a time, 

laying one piece aside when finished, taking up another, 
and in turn laying that aside. When he commences the 

next operation the pieces must be reheated. All the heat 
put into them in the previous operation has been lost. By 

passing from one smith to another for each operation a 

saving is possible besides a much increased speed of manu- 

facture. 

Steam Hammers,—It is well understood that the steam 

hammer effects great economy in the smith’s shop, 

but the question has not received the attention it 

demands, Usually, one or two hammers—big enough 
to do the heaviest work likely to come along—are put 
up in the smithy, then that department is considered 

extremely well equipped in that line. So far, so good; but 
it does not go far enough. A man forging a one-eighth- 

inch bit of metal under a 10 or 20 ton hammer, is no un- 

usual sight, while perhaps the next minute will find the 

same hammer bammering a billet made out of three car 

axles welded together. More division is needed in the 
steam hammer line. Putin more of them. Set up some 
light hammers for the small work. Don’t use a 12-inch 

cylinder full of steam to strike a one-pound blow. Put in 
one or two light steam hammers, then add a power ham- 

mer or two, a Bradley or some other good belt-driven 

concern. It don’t cost much to run one of these tools, 
and they do as good and as much light work as can be 

turned out on the big hammer. And they will do more. 

When light blows are required, the belt-driven hammer 

will strike ten blows to the big hammer’s one, and the ten 

blows cost less than the one. 
Tool Racks and Stands.—Go into the smith’s shop some 

day and estimate how much time is lost by all the men in 
hunting for, selecting and getting out the tools needed for 

doing certain work. The average blacksmith is worse than 

a boilermaker as regards tools. The latter keeps his in a 

nail keg, the former in a pile under the bench, and it isa 

job to sort the ones needed. Provide racks for tools; they 

save time. See that the tools are kept in the racks ; that 

saves more time, 

Oblige each smith to make for his own use a little con- 

trivance of round iron, which can be attached to the anvil 

block, one end of the iron being driven therein, the other 

end into the ground or floor. Tools being used on the job 

in hand should be stood upon end, leaning them against the 

little iron contrivance above referred to. A good deal of 
time will thus be saved in picking up tools at the very 

time when wanted the most, 7. e., when the hot iron is 

cooling on the anvil while the smith is clawing around on 

the ground trying to get hold of a flatter,a fuller or a 

cutter. 

Lost Time and Loafing.—A source of very heavy ex- 

pense in a good many smith shops is the laziness or want 

of life evinced by the smiths. Many a time I have watched 

car-shop blacksmiths (and some others, too) at their work 
when it seemed as if their sole aim was to strike as few 

blows as possible on the iron, and to get it cool enough to 

replace in the fire with as little labor as possible. Good 
work cannot be hurried, but railroad shops have no need of 

professional time-killers as blacksmiths. The piecework 
system is about as good a cure for this evil as any physician 

can prescribe. 

Pension Old and Faithful Hands—Occasionally old men 
are seen at work, or rather at ‘‘ time killing,” who have 

outlived their usefulness in the shop. These men are a 

source of considerable loss.. They are necessarily slow and 

moderate in their movements, and actually do very little 
work. They have passed a lifetime in the company’s em- 

ploy, and no foreman will discharge one of them, nor should 

he. The men have been faithful and have given the best 
years of their life to the company, and the corporation 

should continue their pay as long as they want it. But 

their presence in the shop is not productive of economical 
work, They are slow, and the other workmen uncon- 

sciously adopt as theirs the pace of the old men, thus redu- 

cing greatly the efficiency of the whole gang of smiths, 

The old men should be retired on a pension, equal to the 

pay they receive. Then their places should be filled with 

new blood, with ‘‘ hustlers,” and the output of the shop 

will be greatly increased. 

(TO BE CONTINUED.) 

A Train Wrecked by a Tornado. 

On the afternoon of Sept. 12 a west-bound passenger 

train on the Iron Mountain Railroad met with an unusual 

disaster at Charleston, Mo. The train had just reached the 

city limits when the passengers and crew noticed the 

approach of a funnel-shaped cloud which was dealing de- 

struction to everything in its path, uprooting trees and 

hurling missiles before it. The train and the tornado met, 

and the wind lifted the cars and landed them 20 feet from 

the track, almost turning them over. Two persons were 
killed, and 11 injured. 

Almost immediately after the [wreck occurred flames 
were discovered in the rear car of the train, in which 
several passengers, including a mother and child, were im- 

prisoned. A brakeman named Cartwell acted promptly 
and with good judgment. Battering the door in with a 
piece of wood, he entered and succeeded in extinguishing 
the fire by hand grenades. Aside from the wreck, the 
damage done by the tornado was slight. Its path was not 
over 30 yards wide, and it did not extend more than a mile. 

Twenty-five miles of the Congo Railroad, forming the 
first section between Matangé and Kengé, are now com- 
pleted. The work has cost $100,000 a mile. The line will 
be 93 miles long in all, and will connect the immense 
waterways above Stanley Falls with the sea. 

The Schenectady Locomotive Works have just finished 
two 59-ton passenger engines for the Boston & Albany Rail- 
road, The cylinders are 19 by 24 mches, and the boilers are ~ 
60 inches in diameter, and carry 180 pounds steam pressure. 
Each has 298 tubes 11 feet long. The fireboxes are 40 
inches wide and 90 inches long, and the grate surface’ is 
25 square feet. The driving wheels are 69 inches in 
diameter, and the tenders carry 4,000 gallons of water. 
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Dynamometers Cars of the Paris, Lyons & Mediter- 
ranean Ry. 

The Revue Générale des Chemins de fer contains an 

article written by E, Chaball descriptive of two dynamo- 

meters cars built at the works of the above named road for 

measuring the amount of traction or compression exerted at 
one erd of the car. Two were constructed in order that both 

might be used in the same train, one being coupled to the 

engine and the other in the center of the train, the two 
portions of the train thus differing only in the special ar- 

rangements, such as the lubricating oil, etc., that it 1s de- 

sired to compare, the speed, atmospherical conditions, and 

the profile of the line being precisely the same for both 

portions; and it is in this way that the Paris, Lyons & 

Mediterranean Railway Company have determined the re- 
lative value, in so far as the resistance to traction is con- 

cerned, of bronze and pure metal axle-bearings of the one 
part and of the various lubricating oils on the other part. 

The amount of traction measured by the dynamometer car 

at the head of the train gives the resistance of the whole 

train, and that measured by the center car gives the resis- 

tance of the second portion of the train, the difference be- 

tween these two amounts being the resistance of the first 
portion. 

The cars are mounted—like the great majority of the 

company’s stock—on three axles ; the two outer axles hav- 

ing exterior journals, the wheels of which are fitted with 
compressed-air brakes, the center axle, which is used for 
registering purposes having interior journals and no brakes. 

The carriage frame is divided into two compartments, one 

containing the registering appliances and the other a work- 

shop, both compartments being lighted by gas. 
The cars have been constructed with a ‘‘ Chevalier and 

Rey” coupling at one end, similar to those used by the 

Paris, Lyons & Mediterranean Railway Company, and are 
coupled in precisely the same way as the ordinary carriages. 

The author states that the ‘‘ Chevalier and Rey ” couplings 

realize the two following conditions: 1st. The pressures 

on. the two buffers are always equal; 2d. Once the coup- 

ling is made, and a certain pressure produced, the pressure 

in course of running can never descend below the initial 

pressure; it remains equal to it after there has been trac- 
tion, and it becomes higher if there is compression between 

the two vehicles. 

The coupling consists of a large buffer-sprmg, of which 

the shackle is fixed to the back of a balance-mechanism, 

and on the extremities of which the two buffer rods act ; 

the draw-hook is connected tu the front of the balance- 

mechanism by arigid rod on which is fixed a vertical 

frame containing two dynamometrical springs. One of 

these springs registers the force of traction, and the other 

that of compression, each consisting of six plates clamped 

together. They have a flexibility of 0.7 of an inch per ton, 
and can sustain a maximum force of 10. tons. 

To this frame the pencil is connected, which regist- 

ers exactly on the paper the forces of compression 

and traction by means of mechanical contrivances which 

the author describes in detail. For registering 

the speed and the unrolling of the paper, one of the axles 

is prolonged outside the wheel of the car, and carries a box 

containing a shaft supported on two bearers, and provided 

with an endless screw actuating by means of a helical 

wheel a vertical shaft which enters the interior of the car. 

The transmission is made in such a way that the paper is 
unrolled 6.30 inches per mile that the car runs. 

By means of another pencil, connected with a clock, the 

time is registered; and by means of an electric current, the 

engine-driver, by pressing a button as kilometer-posts, 

stations, or other points on the line are passed, actuates a 

pencil which makes a mark on the paper ; or by means of 

a mirror outside the car inclined to the man in charge at 

an angle of 45 degrees, he himself can register these points 
without the intervention of the engine-driver. 

The wind is also registered by means of a wind gauge, 

mounted on the roof of the car, which communicates its 

rotary movement to a shaft, which is so arranged that 

every time a car has traveled a kilometer in relation to the 
wind, an electric current passes which displaces a pencil 

similar to that which registers the time, and the time cor- 

responding to the interval between two marks made by this 
pencil is accordingly that which the relative wind occupies 

to run over a kilometer. The direction of the wind is also 

registered by a vane mounted on a vertical shaft by means 
of which the angle made by the wind with the axis of the 
car is registered. 

The author states that these cars have been used a great 

number of times, and have thoroughly answered the pur- 

pose for which they were made ; in consequence of the re- 

sults obtained by their use, the Paris, Lyons and Mediter- 

ranean Railway adopted pure bronze bearings, and an oil 

consisting of 90 per cent. of colza oil mixed with 10 per 
cent. of mineral oil. They have also been successfully used 

in determining the influence of curves of small radius on 

the resistance of trains to traction. 

A dispatch from Ha-Noi, the capital of Tonquin, says 
that an unsuccessful attempt to wreck a train from Lang- 
son was made by pirates on Sept. 20. They stopped the 
train, killed the Chinese engineer and kidnaped a ,rail- 

road conductor and an employe of the railroad. The 
_ pirates were driven off and were afterward pursued by a 
body of French troops. 

Improved Reverse Lever Quadrant, Wabash Rail- 

road. 

The engravings presented herewith reproduce working 
drawings of an improved reverse lever quadrant and 

reverse lever latch adopted on the Wabash Railroad about 

a year ago. The arrangement was designed by Mr. J. B. 

Barnes, Superintendent of Motive Power and Machinery 

of the road, to whom we are indebted for the drawings 

and for the information concerning the manufacture of 

the quadrants, and the economical results in coal consump- 
tion obtained by the improvement in practice. The quad- 

rants are made at the Springfield (Ill.) shops of the com- 

pany, which are under the supervision of Master Mechanic 
S. W. Jeffery. They are made of a single bar of wrought 

iron 14 inches by 24 inches, and case hardened after the 

teeth are cut. The teeth are spaced # inch apart, measuring 

from center to center. The base of each tooth is + inch in 

cross section, which tapers to tinch at the top. The latch 

is made of either wrought iron or cast steel, and is also case 

hardened, It has five teeth of the same dimensions as those 
in the quadrant. 

ay ,# r 
| “Jo | 
| T ee | 
I st I 

«| Beef 
R x 
nr nN 

1 iJ 
“4 | 

\ NEW LATCH ae 
ROT IRON OR CAST STEEL L 5 a ~~ 

; CASE HARDENED : ve 

ol | 
xs x 
al = 
i] 1 | 

: | 

% 
CENTER LINE OF REVERSE LEVER 

“Five engines for four‘months in 1893—23.2 miles to one 

ton of coal. 

‘*Five engines forfour months in 1894—37 miles to one 
ton of coal. 
‘Showing the remarkable difference of 13.8 miles per ton 

of coal in favor of the new quadrant, This difference can 

not all be claimed for the improved quadrant, for all en- 

ginemen had been instructed to use every effort to increase 

their mileage per ton; the average miles per ton of coal 

for 1893 being 23.31, as against 23.81 for 1894, This being 

for the whole road, our fiscal year ending June 30.” 

Five dollars covers the cost of the material and work- 

manship of one of these quadrants and a suitable latch, 

Philadelphia & Reading engine 694 hauled a train of six 

coaches recently from Camden to Atlantic City, 554 miles, 

in 52 minutes. The engine is one of the Vauclain type of 

compounds turned out by the Baldwin Locomotive Works, 

The fastest portion of the run was made between Williams- 

town Junction and the meadows, a distance of 37 miles, 

which was covered in 30 minutes. 
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Improved Reverse Lever, Quadrant and Latch, Wabash Railroad. 

The reverse lever is made of wrought iron, and its con— 
struction and dimensions, as well as those of all the details 
of the lever, latch and quadrant, are very plainly shown in 

the drawings. In manufacturing these quadrants they are 

cut on asmall milling machine. A template quadrant is 

used which is firmly secured so as to turn from the central 

point; to this template quadrant is a latch; the operator 

merely bolts the quadrant blank to the template and the 

machine feeds the cutter through the quadrant; he then 

moves the quadrant one tooth in the latch and proceeds as 

before. By this method all quadrants are cut exactly 

alike. The machine is run by an apprentice at 10 cents per 

hour, and the time for cutting one quadrant is four hours. 

For cutting the latch one-half hour is required. 
Speaking of the results obtained on the road by the use 

of these quadrants, Mr. Barnes says: ‘‘We have quite a 
number of our engines equipped with this quadrant, and 

the monthly performance sheets show quite a decided im— 

provement in fuel consumption over the old style. Taking 

five engines which have had the new quadrant the longest 

time, we glean the following averages from the perform- 

ance sheets : 

Northwest Railroad Club. 

The first meeting of the Northwest Railroad Club will be 

held this season in October, instead of September as usual, 

on the regular day of the month, The discussion will be 

upon Mr, Foque’s paper upon ‘‘ Compound Engines,” pub- 

lished in the September NATIONAL CAR AND LOCOMOTIVE 

Bumper, The advisability of holding meetings alternately 

in St. Paul and Minneapolis will also be considered. 

Pennsylvania made over half the total production of pig 

iron last year. 

An Irishman asked a Scotchman one day ‘‘Why a railway 

engine was always called she?” Sandy replied: ‘‘Perhaps 

it’s on account of the horrible noise it makes when it tries 

to whistle.”—Pearson’s Weekly. 

Patrick O’Leary died in Chicago, Sept. 15, aged 75 years. 

His claim to fame laid on the fact that he was the husband 

of the Mrs. O’Leary that owned the cow that kicked the 
lamp that burned the shed that started the great Chicago 

fire in 1871, 
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The Traveling Engineers’ Convention. 

The second annual convention of the Traveling Engineers’ 

Association met in the Elks Hall, at Denver, Colo., Sept. 11. 

President C. B. Conger, Road Foreman of Engineers of the 

Chicago & West Michigan, made an address in which he 

said: 
“‘Tiet us aim to keep pushing ahead ; now that as an asso- 

ciation we have got under way in good shape as the result 
of concerted effort, that fact must not be lost sight of ; our 
combined efforts must be systematized so they will bring 
about the best results with the least work. Do not think 
we will run out of subjects for discussion. There is always 
something new coming up to be looked after. By the time 
we have gone over the most important ones they will be 
ready for us in new shape or with new difficulties with the 
old methods. 
“We have got to keep up with the times and be just about 

one Jap ahead of the perfected devices, so we can understand 
what trouble they had while perfecting them, as the old 
faults are likely to crop out again. If the troubles we have 
with new devices to be used on locomotives and the success- 
ful remedies applied could be generally known, it would 
save lots of trouble and expense in experimenting on the same 
lines followed by other traveling engineers. No matter what 
else you do, don’t getinto a rut or leave any of your men there 
even if it is pretty good walking in some other man’s tracks. 
In the march of progress we can follow the pushing, intelli- 
gent man of an inquiring turn of mind and not get far away 
from the main road to success. But the road may be followed 
in Indian file, treading in each other’s footsteps; the narrow 
path gets worn downso far below the surface of the surround- 
ing country that we can’t see out at the side and notice those 
who are passing us—getting promoted. The locomotive en- 
gine has not reached the limits of its improvement yet. Our 
master mechanics are making them better every year, and 
we must keep up by corresponding improvement in the man- 
ner of handling them and getting work out of the machinery. 
“There isno doubt that there has been a great improvement 
in coal records per mile in the past few years; we can’t see 
it always‘on the performance sheet, because it is swallowed 
up by the heavier tonnage of the train pulled by the same 
engine and higher speed made by all trains. If the 
higher speed and heavier trains of to-day as against 
10 years ago are taken into consideration, we could 
compare the performance sheets of the two periods with 
more satisfaction. In the development of our present rail- 
road facilities, the cars were made larger,'carrying more load; 
then engines had to be made larger to pull them, speed in- 
creased up to the safety limit, air brakes put on so as to stop 
in these limits, time to be used for stops almost eliminated 
from the card, and the question arises. Has the skill required 
to handle the equipment increased? We think it has ina 
high degree, and our officers look to the traveling engineers 
to do their best to help out the skill and the intelligence of 
the enginemen, so in every way to increase the efficiency of 
it right along. It can be done. The enginemen who are 
with us need these educational advantages; let us help them 
to gain them. Encourage the man who learns something 
out of a book or by instruction from those who are better 
informed, who have gained their knowledge by experience. 
When this young man meets difficulties he will be already 
half prepared to overcome them. 

The report of the Secretary was presented, and showed an 

increase of 21 active and 9 associate members during the 

year. One active member was lost during the year by death 

and two members had been dropped. The present member- 

ship represented 108 active and 26 associate members. 

The report of the Treasurer showed that the finances of 

the association were in good shape. Messrs. Clement E. 

Stretton, of Leicester, Eng.; J. M. Barr, of the Chicago, 

Milwaukee & St. Paul, and C. P. Cass were elected associate 

members. C. A. Dixon of the Burlington, G. N. Wells of the 

Wisconsin Central, W. G. Devine of the RioGrande Western, 

F. Selgrath of the Rio Grand Western, J. Kerchberger of the 

Union Pacific, D. Meadows of the Michigan Central were 

presented for active membership. 

A paper was read from Mr, C. E. Stretton on the difference 
between English and American locomotives in ‘‘cinder 

throwing.” Another paper was read by Mr. George Royal, 

Sr., on injectors and lubricators, which gave particulars of 

their invention and perfection. President Jeffery, of the 

Denver & Rio Grande, addressed the convention and com- 

mended its objects. 

The first report on subjects presented to the convention 

was on ‘‘The true and false economy in caring for and the 

safe handling of the air brake under all conditions; and, 

when examining a fireman for promotion, how much knowl- 

edge of the airbrake is it necessary for him to have to be 

considered fully competent to take a train out on the road? 

The report said that far less attention than even ordinary 

prudence demanded had been given the airbrake, for to this 

mechanism we look for safety, the most important qualifi- 

cation to be considered in the operation of our railways. 
Some of the faults of its treatment are that the braking 

power on cars is reduced below the demands of good prac- 

tice to avoid flat wheels. The advantages of an air-pump 

governor are denied some engines, resulting not in economy 

as desired, but damage to rolling stock. Air-pumps are used 

when in wasteful condition. While itis a recognized fact 

that the different appliances partaining to an engine or 

train require occasional care and attention, air-brakes when 

once attached to acar or engine are expected to perform 

their proper functions with no care so long as they will do 

their work. The traveling engineer should have authority 

to give requisite instructions, with power to enforce them, 

without the formality of appealing to his superior officers. 

Firemen examined for promotion should be able to follow 

the performance of the compressed air from the pump 

throughout the brake apparatus, and should understand the 

pump well enough to intelligently report its needed repairs, 

and know the difference between the pump being stopped by 

the governor and by lack of oil. He should also know the 

cause of the pump heating, and the effect of water in the 
reservoir, and he should understand the proper handling of 

of the brake in service. The committee consisted of Messrs, 

R. D. Davis, T. A. Hedendahl, C. E. Weaver, C. E. Schraag, 

L. 8S. Putnam. 

‘‘What Relation Does a Clean Engine Bear to the Eco- 
nomical Use of Oil and Supplies?’ 

The committee on this subject consisted of Messrs. J. W. 

Hall, J. B. Johnson, Chas. B. Hogan, C. W. Poole and P. E. 
Riley. 
There were replies from 38 roads to the committee’s circu- 

lar of inquiry relative co this subject. Considering these 

represent current practice, over half the roads wipe their 

engines clean at stated periods, nearly all giving preference 

to passenger engines, freight engines next, and switch en- 

gines last. Coal oil is generally used to loosen dirt and 

grease. Itis generally believed that more oil and waste are 

used on dirty engines, that more wiping is needed on pooled 

engines, ane that aclean engine prompts economy and im- 

proves discipline among enginemen. This condition is also 

conducive to economy in oil for lights, repairs, and in the life 

of wearing part. It also facilitates inspection. The average 

cost of wiping an engine clean is given as 4lcents. The 

committee concluded its report by saying: 

Clean flues and grates give greater heat and effect a saving 
of coal. Clean boilers when kept well washed, so they will not 
prime (which is often lost sight of in rush of business), effect 
a saving of valve oil, also less valye-rod and pan packing 
is required. Close attention to smoke arch, nozzles and 
other front end work, more especially keeping nozzles well 
cleaned out, makes a very perceptible showing on the coal 
pile. We could follow to any length, and from every point 
of view the conclusions must and would be the same. From 
the correspondence received on the foregoing subject it is 
plainly evident that practice differs greatly on railroads 
throughout the country. Nevertheless, a clean engine is a 
good object lesson, and teaches neatness, and this leads to 
economy. : 

What Are the Best Means of Saving Coal t 

The committee on ‘‘ What are the best means of saving 

coal and increasing or holding the mileage per ton at 

a desirable figure” presented a report of which the follow- 

ing is an abstract: 
Questions one and two were answered by 386 members, 

and the replies show that two hours are usually allowed 

for raising steam on engines in roundhouses, and that 

hostlers are generally instructed to keep light fires in en- 

gines waiting for trains so as to avoid popping, and that 

such instructions are obeyed. 

Q. While on the road do your firemen exercise the neces- 
sary care in firing the engine to avoid blowing off steam ? 
Thirty-one answered yes. Five report that firemen dis- 

obey instructions, expecting their seniority will enable them 
to hold their jobs. 

Q. Do your firemen observe the shutting off points along 
the road ? 
Twenty eight answered yes, 

they do not. 
Q. Why do you bank fire against the flue sheet ? 
Ten report bank fire against flue sheet to protect flues, and 

to keep cold airout of the flues,and to keep up uniform 
expansion of flue sheet. Your committee would suggest 
that the practice is good. It protects the flues, saves the 
brick arch, and saves boiler work. 

Q. Do you find the brick arch a medium for saving coal? 
Thirty-two report the brick arch a medium for saving coal. 

One reports no, because firemen throw coal over the top of 
the arch. One reports no, not unless flues are kept clean. 
Your committee is somewhat inclined to think that the last 
two answers to questions are commendable to the conven- 
tion for a few practical hints on stopped flues, and poor 
ae of engines, especially those equipped with brick 
arches. 

Eight answered as a rule 

Of 35 roads replying, six pay coal premiums to engineers 
and firemen to induce economy; 29 do not; 16 oppose it; 

six say it makes firemen dishonest; ten favor it, six have 

tried it, and four have done so with good results. 

Q. Does your company employ atraveling fireman? 
Twenty-eight report no traveling firemen. Five report 

that they employ traveling fireman. 
Q. If you do not pay premiums what course do you pursue 

to encourage engineers and firemen to save coal ? 
Ten report, by posting performance sheet in roundhouse 

for engineers and firemen, Five report: We expect engineers 
and firemen to work with a spirit of emulation. 
Your committee is of the opinion the engineer is not suf- 

ficiently drawn into this question. Itis apparent to the 
committee that the engineer should assist the fireman in 
saving fuel. A good fireman may show a poor record with 
a poor engineer. The engineer may bein the habit of pump- 
ing his engine with his injector working at fullrange, where 
the injector will supply the boiler at fine range. Such engi- 
neers will come into the roundhouse and report to the engine 
dispatcher that he don’t think ‘‘that fellow can keep her 
hot.” Other engineers may not keep their piston packing 
and valves in first class condition, valves and piston blowing 
several days before reported. You areall aware valve and 
piston packing blowing will make an extra large hole in the 
coal pile. Other engineers may be in the habit of workin 
16 inches of steam after the train is in motion, where 1 
inches of steam would do better. Passenger engineers can 
assist much by working their engines at high expansion as 
soon as possible after the train is started. All these kinks, 
if practically carried out, would bring a smile to the fireman 
and dollars to the company. 

Q. How many miles do you allow in switching and con- 
struction service per hour? 
Twelve report six miles for switch engines, and eight 

miles for construction. Highteen report eight miles for 
switch, 10 miles for construction engines. 

Q. What number of miles do you consider it practical for 
an engine to run before overhauling as regards fuel con- 
sumption? 
The answers to this question do not indicate the follow- 

ing of a uniform practice, owing to bad weather on man 
roads. The number of miles run before flues are remove 
on account of incrustation ranges from 35,000 to 175,000, as 
reported from 22 roads. One reports, no trouble with mud 
or scale; we use a boiler compound. Your committee 
would suggest that in their opinionit is a great financial 
gain to remove flues when lime coated. The incrustation 
on the flues is a non-conductor of heat, therefore a waste of 
fuel while using such flues. 

Q. Are your engineers called to a strict account for a 
loss of time on freight and ee Lo ? Ifso, give the min- 
imum time lost that will call for a statement. 
Thirty-two report: Engineers must explain cause of de- 

lay of 2 to 5 minutes on passenger, and 5to 15 minutes on 
freight. 

Q. Is 10 minutes on passenger train or 30 minutes on 
freveli ear considered by your management worth a ton 
of coa 
Thirty-four report: Must make the time regardless of coal 

consumed. 
Q. What front end do you use, extension or short ? 
Thirty-two report use extension front with good results, 

have no trouble on the road, have less fire claims, hold up 
steam to the last mile. T’wo report best results with short 
18-inch extension. 

Q. Have you any engines built with firebox on top of 
frame? If so, what results do you notice as compared with 
standard box? 
Eighteen reporting have engines with firebox on top of 

pane burn less coal, steam better, have more heating sur- 
ace. 
Your committee finds that black smoke is an evidence of 

imperfect combustion. A good brick arch, when properly 
cared for, is a very valuable aid to economical combustion, 

The great mass of hot bricks helps to maintain the temper- 
ature of the firebox even, and is often the means of raising 
gases to the igniting temperature before they pass into the 
flues. Projected asitisinto the middle of the firebox, it 
lengthens the journey of part of the fire gases and acts as a 
mixer of the elements that must combine to effect combus- — 
tion. 

Messrs. M. Mast, W. E. Chapman, J. W. Sheldon, George 

H. Brown and P. A. Rossiter formed the committee on this 

subject. 
A report was presented on ‘‘ A form of examination of fire- 

men for promotion, and new men for employment,” and 

on ‘“ How can traveling engineers improve the service when 

engines are double-crewed or pooled?’ We will publish a 

synopsis of these in our next issue, when we hope to be able 

to give the essence of the discussions on these subjects. 

The election of officers for the ensuing year resulted as fol- 

lows: President, C. B. Conger, of the C. & W.M. Railroad; 

First Vice-President, R. D. Davis, Illinois Central; Second 

Vice-President, George H. Brown, of the Chicago, Milwau- 

kee & St. Paul; Secretary, W. O. Thompson, of the Lake 
Shore; Treasurer, D. R. McBane, of the Michigan Central 

The Executive Committee was instructed to correspond with 

a like committee of the Air Brake Men’s Association with the 

view of having it meet at the same time and place as the en- 

gineers next year. 
The convention adjourned Sept. 13, to meet at Pittsburg, 

Pa., in September, 1895. 

Echoes from the Master Car Builders’ Convention. 

Some very interesting, instructive and occasionally 

amusing things are said during the sessions of the M. C. B. 

annual convention that do not gain general publicity, be- 

cause at the time immediately succeeding the conventions 

the technical papers have more than they can do to prop- 

erly present full reports of the proceedings, and by the 

time the secretary’s report is issued the matter is deemed 

too old for publication in the papers. The following dis- 

cussion relative to passenger cars destroyed occurred at the 

last convention, and is worth reading. 

During the discussion of the rules of interchange Mr, 
Waitt made the following proposition : 

There is one addition I would like to make to the rules 
It will be an advantage to have it clearly defined. I recom- 
mend we add this: ‘‘In settlement for passenger cars de- 
stroyed, depreciation due to age shall be estimated at four 
per cent. yearly depreciation; provided, however, that 
allowances for depreciation shall notin any case exceed 60 
per cent. of the new value.” 

Mr. Mitchell: Last year we lost five cars, and we made a 
settlement with the insurance company. ‘The insurance 
company insisted on six per cent. Through an insurance 
broker we discovered that some had settled on the basis of 
three per cent. We insisted on three percent. and got it. 
As some of the best companies, among them the London, 
Liverpool & Globe, have settled on the three per cent. basis, 
I think we ought to make it three per cent. instead of four. 
I make that amendment. 

Mr. Leeds: I think some price ought tobe established. 
Thirty years ago cars cost double what they do to-day, and 
they are built in better manner now. Sixty per cent. of those 
old cars would buy a new car; better than they ever were. 

Mr. Barr: Three per cent. is all right, generally; but where 
we get most injury ininterchange of passenger equipment 
is in the case of sleeping cars, and three per cent. would not 
cover the depreciation in that case. They get out of fashion; 
that is the principal depreciation in sleeping cars. I am 
satisfied with three per cent. for everything else. 
Mr. Bissell: I do not think it would be wise to adopt a 

rule of that kind. Our company is nota party to this rule 
and therefore is not affected by it. Take a car ten years old, 
and suppose we have had that carin the shop just before it 
was destroyed, and have put itin perfect condition—taken 
off the bottom lining and stripped off the outside, replaced 
every defective timber; dressed the car in modern style, put 
in new end sills; put in the composite frame; put an iron 
plate between the timbers, making it a great deal stronger; 
put in new platform; new chairs, electricity, hot and cold 
water, new style of closets and new trimming: I have got 
to put on the insurance paper that that car is ten years old; 
while the fact is itis worth twenty per cent. more than when it 
was built. Is the ageanycriterion of the value? Theonlyrule 
we can go by in settling for passenger cars, and especially 
sleeping cars, is simply by the rule of equity and the con- 
dition of the car at the time we makethe settlement. There 
is no rule of percentage that would be equitable. This es- 
ecially applies to passenger cars, where the equipment is 
ept up in the best eee and if you settle for the car, on 

the basis of the age of the car, it would work injustice. 
Mr. Barr: In view of what Mr. Bissell says, I withdraw my 

second to the amendment. I feel strongly tempted to 
amend and put a percentage of appreciation on these cars, 
instead of depreciation. However, Pacnt like to be radical. 
(Laughter.) The fact of the matter is,I think we might just 
as well let this matter alone, and whatever cases come up 
settle between us. 

The motion and amendment were both lost. 

A power-building designed for the occupancy of 64 dif- 

ferent small manufacturing concerns is under construction 

at Pittsburgh, Pa., in which no belting, shafting or pulleys 
will be used. A complete system of electric motors will 

be installed on each floor, the power for which will be sup- 

plied by a 250 horse power steam-driven electric generator 
located in the basement.—Engineering Magazine. 

The Electrical Engineer publishes an illustrated descrip- 
tion of what it terms ‘‘the smallest electric railway in the 
world.” This outfit has been built for the delectation of a 
youth of seven summers at Belwood. Minn., who is hisown 

general manager and motorman. The track is 600 feet long 
and 14 inches gage, and is equipped with a motor-car and 

two trailers. The engine isatwo horse power petroleum 
motor. 

A Big Four passenger train was stoned atthe Pan Handle 

crossing south of Anderson, Ind., Aug. 25, and badly 

damaged. The engineer had just slowed for the crossing 

when a stone crashed through the headlight.. Simulta- 

neously stones were thrown into the sleeping, baggage and 
day cars, breaking the glass and causing consternation 

among the passengers. No one was hit. Those who threw 

the stones are believed to be tramps who were not allowed 
to ride on the freight trains, 
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An Engine Service Bulletin Board. 

The following engraving shows the general arrangement 

of a bulletin board in use in the office of Mr. Jacob Jo- 

hann, Superintendent of Machinery of the Chicago & Al- 

ton Railroad, at Bloomington, Ill. It is an ingenious 

arrangement for recording the location and condition of 

all the engines on a large railroad. Each engine on the 

road is represented by a pin in this board, bearing its num- 

ber and a tag the shape and color of which show its type 

and condition. The tag also gives in figures the cylinder 

dimensions, and, by letters information, about its brake 

equipment. 

The board is made of clear, thoroughly dry $-inch pine, 

and is matched, pinned and glued together ; the pin- 

New Union Station at St. Louis. 

The largest railway passenger station in the world was 

opened to the traveling public in St. Louis, Mo., Sept. 2. 

It is a very handsome structure and is of impressive pro- 

portions and unique in its general design. The architecture 

of the main building is patterned after the Romanesque 
school, the exterior in view having a front of solid Bed- 

ford stone, set off with towers and turrets of various 

heights. There are terraced approaches from the east and 

west to the main entrance, which is as massive as it is 

impressive in appearance, 

It is 600 feet wide and 630 feet long. It has 30 tracks, 

and furnishes accommodations for 21 railroads. The roof 

of the trainshed forms an arch of 600 feet radius, is 700 

feet long, 30 feet high on the sides, and has a height of 100 

feet from base to center span of arch, forming five spans 
in the width, three of these being 145 feet and the other 

two 92 feet. The grand waiting-room measures 60 feet 

from floor to ceiling, and in length and breadth is 60 by 

120 feet. It is handsomely decorated, and is lighted by 

3,000 incandescent lamps. Thestation contains 10 miles of 

tracks and cost $2,000,000. 

Natural Fireproof Timber. 

M. Basiaux, who is traveling in South Africa, has writ- 

ten a note to the Geographical Society of France, in which 

he refers to the discovery of ‘‘ fireproof” timber. The tree 

is found in the Northern Transvaal, and the wood, which 

is a sort of ebony, is so excessively hard that it cannot be 

cut or worked in the ordinary manner, except when green. 

When mature and dry it resists every known tool, and 

either blunts or breaks the finest tempered steel. It is 

almost impregnable against fire, as it required a fortnight’s 

constant burning to reduce the trunk of one of the trees to 

ashes, The wood, although heavy, 1s still considerably 

lighter than iron and steel. If the tree should be found to 

exist in any quantity, and a discovery is made of satisfac- 

tory means of working it, doubtless it will find extensive 

use in the arts.—The Timberman. 

The first meeting for the season of the New York Rail- 

road Club was held Sept. 20. Mr. W. W. Wheatly read a 
paper on ‘‘ How can the present methods of rating train- 

loads be improved ?” 
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holes are ;*; inch in diameter, and the face is painted a very 
light green tint (almost white) with all lines and letters in 

drop black. 

The accompanying table illustrates a form of record of 
renewals of engine details. 

the parts named, the date is entered opposite the name of 

the part and beneath the number of the engine. The table 

simply shows the arrangement, and stops with the space 
for engine No. 4. As actually arranged the spaces are ex- 

tended to provide for the record of 240 locomotives, the 
number of engines in use on theroad. This record is easily 

kept and is extremely easy to consult. 

The Master Blacksmiths’ Convention. 

The second annual convention of the National Master 

Blacksmiths’ Association was held in Pittsburg, Pa., early in 
September. The organization is made up of railroad black- 

smiths and has about 70 members. There were 42 members 
present at this meeting. The purposes of the organization 

are purely educational. The members assemble to profit 

from an interchange of ideas touching on ironwork in car 

and locomotive construction. Visits were made by the 

members to various manufacturing plants in and near the 

city, and a number of interesting papers were read. The 

papers were on ‘Electric Welding,” ‘‘Hydraulic Forging 

and Beveling,” ‘‘Proper Material for Making Side Rods- 

Crank Pins and other Motion Work,” and ‘‘The Bes- 

Methods of Welding and Best Results.” 

Unknown Woods. 

Many of the finest woods in existence are yet unknown, 

or only slightly known, to the manufacturers of wood in 

the civilized world. The woods of Central and South 

America are, perhaps, the most remarkable as well as the 

least known. In the yet untouched forests of this conti- 

nent are many woods far finer than any of those now in 

use. These wuods range from pure white to jet black in 

color, and many of them are most beautifully marked and 

veined. Someof them are so hard that they turn the edges 
of axes, chisels and other tools, while the band saw cuts 

them only slowly. In the Columbian Exposition there 

were many displays of little known woods, and the finest of 

them were those from Argentine Republic, Brazil and other 

South American countries. Some of these southern woods 

yielded to the teeth of the band saw, not the ordinary saw- 
dust, but fine powder, fine as the finest flour, so hard were 

the woods. Some of them burnt but slowly. Others possess 
qualities that keep them free from insects, Some of them 

seem to be practically indestructible by air and water. All 

along the eastern slopes of the Andes, up to the snow line 
on those great elevations, throughout all the great river 
valleys, and in some of the wide areas of level country in 
South America are great forests of fine woods that are 

specially fit for the finest cabinet and furniture work, and 

also for shipbuilding, carpentry and other industrial arts 
in which wood is the ‘‘ raw material.” These great forests 

are now an unknown quantity in the commercial world, 

but they will come rapidly into the knowledge of men and 

into industrial use when once the railroad has reached 

them. Before many years, it is safe to predict, the South 

American and Central American republics will be threaded 

by railroads, and then those wonderful woods will be 
drawn upon to supply the demand for new and fine woods 
in all the civilized countries.—The Lumber World. 
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The Illinois Central Railroad is experimenting with an 

electrical apparatus for killing grass and weeds. 

On Sept. 3 the Pennsylvania Railroad Company unloaded 

604 cars, or 18,000 tons, of bituminous coal at Greenwich 

Point, Pa., being the heaviest day’s business in soft coal in 
the history of the company. 

August’s fire loss of the United States and Canada, as 

computed by the Journal of Commerce, aggregates $10,- 

432,800, which is a: decrease of nearly $3,000,000 from the 

figures of the corresponding month of 1893. 

The latest invention of the watch-making industry is 

the applicaiion of phonography. A Geneva watch-maker, 

M. Sivan, has replaced the ringing machinery of watches 

and alarms by circular plaques of vulcanized India rubber, 

upon which are engraved a series of words, which are 

spoken as by a phonograph when the vibrating point passes 

over the plaques. 

In Australia great loss and inconvenience is experienced 

in telegraph construction by the depredations of the na- 

tives, who have not only a fondness for the wire for brace- 

lets, ear and nose rings, etc., but a fatal weakness for the 

porcelain insulators, which they fashion into arrowheads 

and occasionally make a target of the lineman, 

‘‘Are yez goin’ to stroik, Mr. Dolan?’ asked a fellow 
workman. 

“Paix, an’ Oi may, some day.” 

‘‘When’ll that be?” | 

‘*‘Whin the agitators is willing to pay me as much wages 

fur me toime as th’ other fellys will.”— Washington Star. 

The traveling engineers who went to Denver in Septem- 

ber managed to have a little pleasure along with their 

work after their convention. The Denver & Rio Grande 

officials treated them toa special train, which took them to 

Leadville, Glenwood Springs and other places of interest in 

the Rocky Mountains. There was so much to see that they 
were kept busy from 8 A. M. Saturday until 5 Pp, mw. the fol- 
lowing Tuesday, Sept. 18. 

The Czar of Russia is branching out in the sawmill busi— 

ness. He is building a trifle of 250 sawmills with public 
moneys, and he will rent them to operators who have not 
the means to build mills, Is not this a good opening for 
some of our great machinery houses? American sawmills 
are the best made, and it would seem that effort on the 
part of our manufacturers ought to result in selling a good 

deal of machinery to the agents of the Czar.—The Lumber 
World. 

A constable chained one of the driving wheels of the 

locomotive of a Baltimore & Ohio mail train to the track at 

Mount Sterling, O., Sept. 18. The trouble was the result of 

a suit against the Baltimore & Ohio company to secure the 

payment of $500 claimed for the accidental killing of two 
horses. The constable was determined that the train 

should not escape his legal process, and all entreaties of 

the trainmen to be released were without avail. The con- 

ductor telegraped for instructions and received the curt 
message: ‘If the chain is not too strong, go ahead.” Of 

course the chain was not ‘‘ too strong,” and the train went 

ahead, 
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A GOOD SIGN. 

That the times are improving is evident from the num- 

ber of new subscriptions received at this office. We have 

received orders for over 100 new subscribers to commence 

with our October paper. 

THE LABOR PROBLEM, 

There is no doubt that what is commonly known as the 

labor problem is one of the chief (if not the chief) questions 

that confront civilization at the present time. This question 

as generally understood refers particularly to the state of 

contentment among the ‘‘ working people,” or those who 

perform manual labor for wages. Properly, the question 

also refers to all who work for wages, whether with the 

hands or the head. The elements of discontent become 

established when the wage worker arrives at the belief that 

his share of the profits of the enterprise is an inadequate 
compensation for his services. This belief is often based on 
fancy, misunderstanding or misrepresentation. The dis- 

content resulting may take any one of several forms, such 

as seeking more satistactory compensation in the present 

employment, or seeking more satisfactory employment else- 

where; or by a combination of all the employés of an 

occupation trying to force satisfactory terms by simulta- 

neous cessation of work. This is the strike. Up to this 

point there has been no trespass of privilege or of law. The 

strike, in its simple form, is a reasonably fair test of the 

justness of the questions at issue between the employer 
and employed. In such a case wage workers other than 

those on strike decide the controversy by supporting either 

those on strike by not supplanting them, or supporting the 

employer by serving for the terms rejected by the strikers. 

The ‘‘ labor question” would be of slight importance, and 

would receive little attention, if labor disputes were peace- 

fully settled in this way. They would generally be con- 

sidered as probably fairly settled. But, as we know too 

well, strikes are not conducted in the simple way just con- 

sidered. Usually the first effort to supplant a striker is a 

signal for disorder and violence, which may yrow to de- 

structive intensity unless quelled by the officers of the law, 

and if this action is weak or tardy the trouble may grow 

into an insurrection against the government, as recently 

experienced in this country. It is this violence that has 
made the labor question one of serious contemplation to all 

who believe in orderly and lawful government. Within 

the limits of the United States the existing laws are ample 

to control the matter in the interests of the public good for 

the present, and in the future as far as its probable condi- 

tions can be foreseen, These laws provide for the protec- 
tion of property, and of individuals who wish to exercise 
their legitimate right to work when work is offered for a 

satisfactory compensation. 

This paper has before declared its belief that the proper 
enforcement of law will finally educate the ‘‘ working 

people” to a clear conception of the personal rights of all 

individuals, and that the full recognition and protection 

of these rights, guaranteed by the Constitution and upheld 

by common law, will eventually cause the end of strikes, 

because of the hopelessness of their outcome. If the pro- 

cess does not fully accomplish this, it will at least reduce 
the strike to its simple form, free of violence, and as such it 
will cease to be a matter of much general concern; for with 

conditions of employment that are unsatisfactory to some 

and are acceptable to others the natural law of supply and 

demand will deal, and, for all the practical purposes of 

civilization, deal justly. There is much to do in the world, 
and there are many fields of employment, some of which 

are much neglected. The law named is as wide in its scope 

as human endeavor, and its operations will always act to 

regulate every possible phase of industrial aud commercial 

activity. By its action the needs of different fields of em- 

ployment will be met by causing workers who cannot find 

satisfactory conditions in one field to seek and find these in 
another, and by causing employers to offer conditions that 

will secure the amount and quality of help required. 

This review of the situation shows that there is no cause 
for apprehension of either present or future disarrange- 

ment of existing industrial conditions by the actions of 

discontented workers, as laws human and superhuman will 

act to prevent it. The fact of this being true is no reason 

why consideration of the subject should be dismissed, how- 

ever, as there is another important phase of the matter 

than those considered. The law allowed of the Merchant 
of Venice a pound of flesh nearest the heart. Happily 
the spirit of Shylock has but a small and ill-favored place 

in society. Law is necessary for its existence, but this 
being established the general inclination is toward leniency. 

So while laws guard the present conditions of industry and 

there can be no reasonable fear of serious disturbance, the 

general wish is for improved conditions and greater con- 

tent among wage workers, and many who are in positions 

to do so strive to promote improvement in these respects. 
There can be no doubt that the interests of an employer 

(whether he be the employer of one man or of many 

thousands) require that those who serve him doso ina 

spirit of friendliness and goodwill. The highest efficiency 

of service in any employment cannot be attained except 

through the spirit of loyalty by employés for the interests 

they serve. The world is now being givena great object 

lesson, in the war between Japan and China, of the truth 

of this. It teaches the efficacy of loyalty and earnest effort 

as illustrated by the Japanese, and is showing that nothing 

else is equal to these qualities in advancing the interests of 
a cause in which they are enlisted. 

Recognizing the truth of this some large employers of 

labor who have made the subject here briefly touched a 

special study, have proposed plans for promoting content 

among employés, and enlisting their best efforts in the 

interests they serve. The most recent and prominent of 

these, and one that pertains particularly to railroad service, 

is the proposition of Mr. O. D. Ashley, President of the 

Wabash Railroad. Its policy is that of promotion from the 

ranks when possible, according to ability and meritorious 

service, and the establishment of asystem of life insurance 

and pensions, to the benefits of which employés would be 

entitled without contributing to the fund necessary to 
provide them, such fund being donated by the employ- 

ing company ; the idea of the proposition being that 

the expectation of reward for meritorious and. contin- 

nous service would promote content and loyalty, and 

secure improved service. Speaking on this subject at the 

banquet of the Western Railway Club recently Mr. G. W. 

Rhodes, Superintendent of Motive Power of the Chicago, 

Burlington & Quincy Railroad, expressed views agreeing 

in the main with Mr. Asbley’s proposition. 

This phase of the labor problem is well worth the serious 
consideration of all employers, and it appears that some 

system that holds out a reasonable inducement to employés 

for steady and careful service has in it the elements that 

will probably prove most successful in promoting harmony 

and in securing all the other objects desired. 

AN ECONOMICAL DEVICE. 

We illustrate on another page an improved close notched 

quadrant which has been adopted on the Wabash Railroad 
as a standard detail of all new engines, and of all that pass 
through the shop. For the second time we are able to give 
some definite and authoritative information respecting the 
possible economy of fuel to be accomplished in service by 
this improvement, 

Two years ago we published a record sent us by a master 

mechanic on the Southern Pacific showing two cases in 

which the substitution of a close notched for a wide notched 
quadrant effected an improvement of six and twelve miles 
per ton of coal, respectively, on engines of that road. 

The record of five Wabash engines for four months be- 

fore and after the substitution of close notched for wide 

notched quadrants shows an improvement of 13.8 miles per 
ton of, coal in favor of the new quadrant This was an 

economy of 32.15 pounds of coal per engine- mile. Assum- 

ing that the engines made 8,000 miles per month each, the 
saving of coal effected in the period named would be (32.15 
x 15,000 =) 482,150 pounds, or 241 tons. Coal custs the 

Wabash but $1,10 per ton on the tank, so the money value 

of the saving was (141 x 1.10 =) $265. The new quadrant 
cost $5 per engine, or $25 for the five engines, so the im- 

provement on these engines paid for itself in about 12 days ; 

and at the end of the period named, 4 months, it had paid 

for itself and earned $240 to attest the good judgment of 

the man that madeit. One dollar and ten cents is an un- 

usually low price for coal, the average price throughout 

the country being near $2, so most master mechanics would 
be safe in adopting this improvement, for they would save 

as much money as was saved on the Wabash if the thing 

only worked half as well. 

COURTESY, 

Courtesy is a virtue that is not practiced in this country 

as much or as generally as it should be. There is more of 

it needed in the railroad service, and especially by the em- 

ployes that come in contact with the patrons and passen- 

gers. The discourteous trainman is a source of not only 

discomfort and offense to travelers, but of financial loss to 

the company that employs him. Who has not met the 
‘‘ fresh” brakeman, and received as an answer toa civil 

question a ‘‘smart” or actually insulting reply ? 

A master mechanic who is well known and highly es- 

teemed for his good sense, recently speaking of this matter, 
said: ‘‘ Josh Billings has said ‘there is no disease that a 

mule has that cannot be cured with a club,’ This same 

remedy will apply to fresh brakemen.” Certainly some 

remedy as effective as a club should be applied to trainmen 
who have so little regard for the prosperity of their road 

as to intentionally offend or insult its patrons. Those who 

travel much see many instances of this; but the situation 

is not discouraging, as a noticeable improvement has been 

effected in the last few years, probably because superin- 

tendents have given the matter attention. There is yet 

room, however, for wide improvement. ~ 

Example is a powerful educator. Men in subordinate 

positions are prone toemulate the example of superiors. 

What follows? Simply that the example set by officers 

should be good. A railroad officer should be everything 

that the best interests of his company require, and practi- 

cal, common-sense, every-day courtesy should properly rank 

among his essential attributes. This is not always the case, 

and when it is not a straight line of loss can be traced from 

the officer to the employé, to the work, and to the “‘ strong- 

box” of the company. The contents of this ‘‘ strong-box” 

are to a railroad what the “‘ coal pile” is to a locomotive— 

its source of life. It is a well-known fact that the anatomy 
of a locomotive is so delicately adjusted and so sensitively 

interdependent that the ultimate result of the slightest 

change in its mechanism isa saving or wasting effect on 

the ‘‘ coal pile.” Itis also a fact, not so well recognized, 

but quite as true, that the ultimate effect of courteous or 

discourteous treatment of employés by officers is a saving 

or wasting effect on the ‘‘ strong-box.” 

Agreements regulating the pay and treatment of engine- 

men on many roads contain this clause: 

** All officers and enginemen will observe strict courtesy of 

manner in their intercourse with each other.” 

There was a cause for the adoption of this quoted para- . 

graph which does not need elaboration here. The truth is 
that many who walk in the higher grades of railroad em- 

ployment, as well as those who occupy the subordinate 

positions, need to cultivate the refinement of manner 

known as courtesy. It isa practical question of economy 

and efficiency of service. A most successful superintend- 

ent of motive power, of our acquaintance, is as courteous a 
gentleman as one will meet in a lifetime, and he is equally 

so withall men. In his department there exists an unex- 

celled esprit de corps, and an enthusiasm for improved 

service rarely seen on other roads. Another of our ac- 

quaintance is apt to reply to perhaps the just complaint of 

an employe: ‘‘If you don’t like your job, why the hell don’t 

you quit?” The contrast is sharply drawn, but it is from 
life, and as a comparison is no stronger than a contrast of 

the results obtained by these officers in handling men. 

That Rule taught by an unpretentious Teacher, ‘‘As ye 
would that others,” etc., is golden in its wisdom, and 

golden results will follow its practical observance. ‘‘Put 

yourself in his place” is a legend that should, figuratively, 

be pasted in every hat and be the constant inspiration of 

our treatment of others. The occasions are rare when dis- 

courtesy is justified among the workers in any business or 

occupation. Courtesy isa lubricant that dispels friction 

and makes things run smoothly. It prompts the soft an- 

swer. It gives encouragement to those who need encour- 
agement. It lightens labor and promotes loyalty. It is 

the music of manner, and of this it is said: 

‘* For the tired slave, song lifts the languid oar 

And bids it aptly fall, with chime 

That beautifies the fairest shore 
And mitigates the harshest clime.” 

A GOOD RESOLUTION. 

About the most manly declaration ofa principle recently 
announced by any society of wage workers in the world 
is that made in the resolution adopted by the recent bi- 

ennial convention of the Brotherhood of Locomotive Fire- 

men, denouncing as ‘‘irrational, fanatical, illogical and in- 

jurious to both employer and employee” the dis- 
position of its members in some localities to ignore 

agreements made with the railroad companies 

that employ them, and to strike whenever the fancy 
- 
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seized them. This disposition was a most discouraging 
feature of the sympathy strikes following the boycott of 

Pullman cars, and it destroyed the confidence and friend- 

ship of many railroad officers who had done a great deal 

to improve the condition of the employees under them. 
In railroad service probably more than in any other line 

of employment, the wages of the employees engaged in the 

different branches of the operating department are regu- 

lated by schedules which are the result of conferences and 

agreements between representatives of the owning com- 

panies and the employees. On nearly every American 

railroad the pay of these is regulated by schedules so es- 

tablished. The law would hold the company of any road 
to such an agreement if any of its terms were evaded or 

violated, but as labor unions are not incorporated and have 

no recognized legal existence, it is impossible to compel 
their members to live up to their agreement to perform 

their usual duties for the stated rates of compensation, and 

to give due notice of any intended departure from the 

terms of the agreement. In the strikes referred to the most 

shameful violations of such agreements were made by en- 
gineers, firemen and switchmen, the men on some roads 

not even notifying the company of their intention to strike, 

but deserting their work at times and in ways such as to 

cause the greatest possible damage to the company and to 

the patrons of theroad. In authoritatively condemning the 

dishonorable action the Firemen’s Brotherhood takes a 

stand that commands respect, and if time shows the sin- 

cerity of its action it will be made to feel this in its future 

dealings with railroad officers. 

The continuation of the discussion of postal-car features, 

begun in our September issue, is necessarily omitted from 

this issue. 

There has been a notable increase in the construction of 

electric railroads during the last few years. Many of these 

parallel existing steam railroads and enter into serious 
competition with the latter for freight and passenger 

traffic. Public sentiment in thickly settled communities is 

actively insisting on the obliteration of grade crossings by 

the steam railroads, and yet the local authorities in several 

States are permitting new electric railroads to cross the 

former ata level. This is simply inviting disaster; and 

one annual railroad report recently issued very sensibly 

calls attention to the inconsistency. 

One important result of the recent great railroad strike 

and its accompanying lawlessness, is the issuing of sweep- 

ing general] orders providing for the concentration of the 

United States Army near the great railway centers. This 

shows that the government intends in the future to be 

prepared for very prompt action in case of insurrection. 

The movement is a wise one, as possible internal insurrec- 

tion is about the only foe of peace we need to fear in this 

country, and in case of its occurrence a prompt show of 

vigorous force will exert a powerful quelling influence and 

prove the stitch in time that will save nine. 

Quoting in our last issue from the report of a committee 

of the Southern and Southwestern Railway Club on the 

subject of box-car ends, we caused the report to read: 

‘* Freight cars have been strengthened and increased in 

capacity, by slow degrees, from 10 or 15 tons to 25 and 30 

tons.” The report actually read : ‘‘ From 10 to 15 tons to 

25 and 30 tons.” The construction of the sentence is un- 
usual, and led to the mistake. Referring to our descrip- 
tion of the illustration we published of the proposed con- 
struction of box-car ends, we said: ‘‘Strips 14 inches by 4 

inches are bolted on the inside of the corner and intermedi- 

ate posts,” etc. The dimensions named should have read 14 

inches by 44 inches, This was a typographical omission 

not noticed until pointed out by the author of the report. 

The force and destructive possibilities of air in rapid 

motion were given a most unusual demonstration in the 

wrecking of a passenger train on the Iron Mountain Rail- 

roan in Missouri, Sept. 12, as related on another page. Air, 

being invisible and impalpable, is with difficulty con- 

ceived by many to bean actual substance. Its action in 

the case here referred to will doubtless help to impress the 

facton many. The usefulness of the hand fire grenade 

also received demonstration by this accident, as by the 

prompt use of several grenades a fire which started in the 

rear car of the wrecked train, and threatened the de- 

struction of the whole train and of a number of imprisoned 

passengers, was quenched at the beginning, and the rail- 

road company was spared a great financial loss, and hu- 

manity the painful shock of another holocaust of railroad 

travelers. 

‘Tank cars are being found useful for other purposes than 
carrying oil in bulk, for which they were originally in- 

tended. As announced some time ago, the wine producers 

of France are utilizing this method of transporting the 
tempting liquid from the towns of the interior to Paris. 
Doubtless the method would prove economical and satis- 
factory in this country, for the long-distance shipment of 

wine from the Pacific to the Middle and Atlantic States. 

Up to the present time California wine growers have had 

various objections to the use of tank cars for this purpose, 
but the demand for native and especially California wines 
is growing very fast in the East, and as the excellence of 

the home production becomes better known and appre- 
ciated the demand will increase, and the consumption of 
imported wines will decrease. - This will call for cheaper 

methods of transportation, and the tank car will doubtless 

prove the logical solution of the problem. These cars have 

lately been proposed for a new use in the Southern States, 

that of the transportation of molasses in bulk. There is 

no good reason in view why the proposition cannot be 

made practically and commercially successful. 

Literature. 

A copy of the first issue of the Aluminum World has 

been received. This is a new paper that will be devoted 

to the growing interests of aluminum manufacture. Its 

subscription price is $2 per year in America, and $3 per 

year in foreign countries. Single copies cost 20 cents. 

The paper is published at 14 Lafayette Place, New York 

City. The first issue of the paper contains a number of 

interesting articles on the production and uses of aluminum 
by competent writers. 

The Illustrated Technical Magazine, Monthly. Price per 

copy 6d. Subscription (including postage to any part of the 

world), eight shillings per annum. Publishing office, 22 St. 
Andrew street, London, BE, C, 

The publishers of this new magazine announce that 

they intend to produce a journal to embrace popu- 

lar and interesting descriptions of current engineer- 

ing matters, with as much practical and useful shop 

experience as possible in the limit of 64 pages. The 

main endeavor of the magazine will be to popularize en- 

gineering subjects. This isa Jaudable aim, and it should 

receive popular support. The first number contains 

numerous interesting articles, some of which have liberal 
illustrations. 

Standard Dictionary of the English Language. Vol. I., 
A to L. Half Russia binding. Pages 1,060. Price 
$7.50. By subscription only. Funk & Wagnalls Com- 
pany, 18-20 Astor Place, New York city. 

The dictionary named above is to be published in two 

volumes in order to be more easily handled. A single 

volume edition will also be issued when the work is com-_ 
plete. The first volume is now on sale and treats of the words 

from A to L—about 150,000. The work is very complete 

and up to date, and has a number of improvements over 

the older dictionaries. A policy of expunging obsolete 

words has been carried out in its preparation, and all the 

new living words are given. Obsolete, foreign, dialectic 

and slang words are given place only if in such general 

use as to make this desirable. One of the commendable 

features of the work is the placing of the etymology of 

werds after instead of before the definition. To the aver- 

age person consulting a dictionary this isa great conven— 

ience. In giving the definition of words the most common 

meaning, the present preferred meaning, is given first. 

This will prove a help to many in the choice of words. 

Special attention has been given to plainly indicating the 

proper pronunciation of words, and disputed pronuncia- 

tions and spellings have in most cases been decided by a 

committee of 50 philologists. The dictionary is the first to 

undertake to reduce to a system the compounding of 

words. Our current literature shows great confusion on 

this point. The pictorial illustrations number nearly 

5,000 for the entire work and are of excellent quality, some 

being full-page groups in colors, These are of unsurpassed 

excellence. 

These are a few of the principal features of this com- 

plete and splendid dictionary. It gives more definitions 

of technical terms than any other general dictionary, this 

being a special feature, the editors employed in giving 

them having been selected from the various occupations 
that would give them accurate and practical information 

of the use of such terms. ‘‘ Locomotive ” may be cited as an 

illustration. Besides the full definition of the word, there 

is given a liberal sized drawing of a locomotive showing a 

side elevation and half plan, with a section through the 

firebox. All the parts are numbered and correctly named. 

The full work will contain 280,000 words and terms. This 

is 155,000 more than in Webster’s International, and 80,000 

more than the six volumes of the Century Dictionary. Ac- 

cording to our judgment the Standard is a dictionary that 

will satisfactorily meet every requirement of English- 

speaking people. 

It is said that the smallest piece of painting in the world 

has recently been executed by a Flemish artist. It is 

painted on the smooth side of a grain of common white 

corn, and pictures a mill and a miller mounting a stairs 

with a sack of grain on his back. The mill is represented 

as standing on a terrace, and near it is a horse and cart, 

while a group of several peasants are shown on the road 

near by. The picture is perfectly distinct, every ob- 

ject being finished with microscopic fidelity, yet by care- 

ful measurement it is shown that the whole painting does 

not cover a surface of half an inch square, 

American Society of Railroad Superintendents. 

The 24th meeting of the above named society will be 

held at the Hotel Brunswick, New York City, on Morday, 

Oct. 15, 1894, at 10:30 a. m. Mr. Willard A. Smith, of 

Chicago, will speak on the subject of ‘‘ Railway Educa- 

tion.” Standing committees will report on the following 

subjects: 

(a) On Roadway, D. B. McCoy, Chairman. 
(b) On Machinery, J. F. Divine, Chairman. 
(c) On Transportation, F. K. Huger, Chairman. 
(@) On Signaling, W. G. Wattson, Chairman. 

The following have been selected as topics for discussion . 

(a) Is there sufficient reason for discontinuing the use 
of white or clear light as a safety signal in American 
railway practice? If so, what color can be substituted to 
mean “‘safety,” and what to mean ‘‘caution ”? 

(b) What principles are to be recommended for fixed 
signals, especially for block signals and interlocking, that 
will promote uniformity in installation, simplicity in oper- 
ation and clearness in signification ? 

(c) Is the use of derailing switches in terminal yards to be 
recommended ? 

(d) What principles and methods have been found, in 
your experience, most effective, in order to obtain trained, 
reliable and loyal employees in the operating department ? 

(e) Experience in the application of the Standard Code 
of Train Rules in cases of doubt or difticulty. 

(f) Special instances of economy in the handling of 
freight service. 

Locomotive History. 

The following letter, relative to the history of the earliest 

locomotives sent to the United States from England ap- 

pears in a recent issue of Engineering (London), from Mr. 

Clement E. Stretton : 

For many years past it has been known that the chief 
trouble in obtaining the true locomotive history has always 
been that the early engines often were built with the same 
names, and that a number of engines also had their names 
changed. The subject of the ‘‘ John Bull” locomotive 
sent to America in 1831 has been a puzzle to the American 
engineers ; some persons have claimed it for the Mohawk 
and Hudson Road, and others have been equally certain 
that it went to the Camden and Amboy Railroad. After 
careful investigation of the difficulty, I have been able to 
satisfactorily clear up the matter by obtaining proof that 
there were two engines of this same name in America in 
1831. [have now before me the copy of the working draw- 
ing from which one ‘John Bull” was built at Stephen- 
son’s works in 1831; this engine was sent to the 
Mohawk and Hudson Railroad (now a part of the New York 
Central), It was in every way similar in appearance to the 
well-known ‘‘ Samson” class then in use in Egland, and it 
had the square firebox. 

I have also before me another set of working drawings 
from which, at the same date, the same firm constructed 
another engine; this was sent to the Camden & Amboy 
Railroad (now a part of the Pennsylvania system), and 
when it left Newcastle-on-Tyne it was named ‘‘ Stevens,” 
but on its arrival in America the name was at once changed 
to ‘‘ John Bull.” This engine was of the usual Stephenson 
design, but with one very important exception, namely, 
that it had a rouwnd firebox, this firebox having been 
specially ordered and insisted upon by Mr. Stevens when 
he gave the order for the engine. When at the Chicago 
Exhibition last year [ very closely examined the engine - 
shown by the Pennsylvania company, and since my return 
home have compared the details with the old working 
drawings of the engine ordered by and named ‘‘Stevens,” 
in 1831, and there is most convincing proof that the ‘‘John 
Bull” at Chicago was the real old engine with the round 
firebox which was supplied by Stephenson & Company 
to the Camden & Amboy Railroad in 1831. 

In reference to the above Mr. Theo. N. Ely, Chief of 

Motive Power of the Pennsylvania Railroad, informs the 

NATIONAL CAR AND LOCOMOTIVE BUILDER that the locomo- 

tive known in this country as the *‘ John Bull,” and 

exhibited at the Columbian Exposition by the Pennsylvania 

Railroad Company, was shipped from Liverpool July 14, 

1831, to ‘‘Edwin A. Stevens, Esq., for the Camden & 

South Amboy Railroad & Transit Co.” The freight was 

£19 sterling—$92.34. Mr. Ely states that he cannot say 

authoritatively whether this locomotive was called the 

‘*Stevens” before leaving England. It is probable, how- 

ever, that Mr. Stretton’s assertions are correct. 

The Albany Herald relates that a little son of John 

Bethune was leading a cow to pasture, and when he 

reached the woolen mills he tied the cow to the coupling 

pin of a freight car while he went inside to speak to his 

father. Unfortunately for the cow a locomotive backed 

upon the switch while the boy was inside, and coupled on 

to the car and started up the track. The bovine was not 

noted as a sprinter, but she was forced up the track at a 

2:174 gait. A farmer who was passing saw the predica- 

ment, and managed to signal the engineer to stop, other- 

wise there must have been a spurt of speed on the part of 

the cow unheard of before by any bovine, or a broken neck, 

for the boy had tied her securely with a stout rope. As it 

turned out, she 1s alive and well, and holds the record of 

the world for that sort of a race. 

Commencing Sunday, Sept. 9, compartment cars, con- 

taining 2 drawing rooms and 7 state rooms entirely separate 

from each other, were added to the service of the Pennsyl- 

vania Limited trains between New York and Chicago. -The 

drawing rooms contain a section and one lower berth, the 

state rooms one section. Both have complete and indi- 

vidual lavatory arrangements. In these cars the passen- 

gers may enjoy all the privacy of a hotel room, and travel 

almost as much secluded as in a private car. 
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Personal. 

Mr. L. H. Sherman has resigned as Master Mechanic of 

the Mexican National at Santiago, Mex. 

Mr. E. T. Horn has been appointed General Manager of 

the Macon & Northern, with headquarters at Macon, Ga. 

Mr. D.E. Barton, formerly Master Mechanic, has been 

made Master Car Builder of the Erie & Wyoming Valley 

Railroad. 

Mr. Theodore Nickerson, formerly General Purchasing 

Agent of the Mexican Central, died suddenly at Boston, 

Mass., Sept. 12. 

Mr. E..W. Jackson, Vice-President and General Manager 

of the Mexican Central, has tendered his resignation, to 

take effect Dec. 1. 

Mr. Robert Dewar has been appointed Master Mechanic 

of the Mexican National at Santiago, Mex., vice Mr. L, H. 

Sherman, resigned. 

Mr. 8. Gano, Jr., has been appointed General Manager 

of the Addyston & Ohio River road. His headquarters 
will be in Cincinnati. 

Mr. S. Bradley, General Foreman, has been made Acting 

Master Mechanic of the Mahoning division of the New 

York, Lake Erie & Western. 

Mr. Albert Griggs has been appointed Assistant Superin-— 

tendent of Motive Power of the Chicago & Eastern Illinois, 

with office at Danville, Ill. 

Mr. A. A. Bradeen has been appointed Division Master 

Mechanic of the Lake Shore & Michigan Southern at Cleve- 

land, O., vice J. S. Graham. 

Mr. James H. Brown, General Manager of the Annap- 

clis, Washington & Baltimore, died at Annapolis, Md., 

Sept. 14, after an illness of several months. 

Mr. E. W. Knapp, locomotive foreman of the Mexican 

National at Monterey, Mex., has been appointed Master 

Mechanic of that road at Acambaro, Mex. 

Mr. H. D. Norris has been appointed Purchasing Agent 

of the Flint & Pere Marquette, with headquarters at Sagi- 

naw, Mich., to succeed Mr. E. F. Weld, resigned. 

Mr. S. D. King, formerly Purchasing Agent of the Erie 

& Wyoming Valley, has been appointed Superintendent of 

Motive Power of that road, with office at Dunmore, Pa. 

Mr. F. G. Lauer, foreman of locomotive repairs of the 

Buffalo, Rochester & Pittsburgh at Rochester, N. Y., has 

been appointed Master Mechanic of the road at that place. 

Judge Ariel Standish Thurston, of Elmira, N. Y., a 

direct lineal descendent of Captain Miles Standish. of Ply- 
mouth settlers fame, died at West Braddock, Pa., Sept. 23, 

aged 85 years. 

The board of trustees of the Field Columbian Museum, of 

Chicago, has appointed Mr. Willard A. Smith honorary 

curator of the transportation division of the department of 

industrial arts. 

Mr. S. T. Crapo, formerly assistant to the General Man- 

ager of the Flint & Pere Marquette, and lately acting 

General Manager, has been given the full title of General 

Manager of that road. 

Mr. George C. Smith, formerly Assistant General Man- 

ager of the Missouri Pacific, has been elected President and 
General Manager of the Western Railway of Alabama, with 
headquarters at Atlanta, Ga. 

Mr. W. E. Symons has resigned his position as Division 

Master Mechanic of the Atchison, Topeka & Santa Fe at 

Raton, N. M., on account of ill health, and has started on 

an extended trip to recuperate. 

Mr. D. W. Caldwell, President of the New York, Chicago 

& St. Louis, has been elected General Manager of the 

Lake Shore & Michigan Southern to succeed the late John 

Newell, who was President and General Manager. 

Mr, Samuel C, Stickney, who has been acting General 

Manager of the Chicago Great Western since the retirement 

of Mr. J. M. Egan, was on Sept. 14 chosen General Man- 

ager of that road, with headquarters at St. Paul, Minn. 

Mr. James A. Keegan has been appointed Master Me- 
chanic of the Cincmnati and Sandusky divisions of the 

Cleveland, Cincinnati, Chicago & St. Louis, with office at 

Delaware, O., succeeding Mr. J. H. Berry, resigned. 

Mr. W. H. Thomas, formerly Superintendent of Motive 

Power of the East Tennessee, Virginia & Georgia, has been 

appointed Assistant Superintendent of Motive Power of the 

Southern Railway, with jurisdiction over both the Eastern 
and Western systems. His office will be at Washington, 
DAG 

Mr. H. M. Laird has been appointed Master Mechanic of the 

Southern Iron Car Line, with headquarters in Atlanta, Ga. 

Mr. Laird has been connected with the Nashville, Chatta- 

nooga & St. Louis Railway for the past 17 years, and has 

held the position of chief inspector and foreman of the 

shops in Atlanta for the past three and a half years, 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 

Mr. E. M. Roberts, Superintendent of Motive Power of 
the South Carolina & Georgia Railroad, has resigned. Mr. 
Roberts is a very active member of the Master Mechanics’ 
Association, and has done a great deal of efficient commit- 

tee work for that association and for the Southern and 

Southwestern Railway Club. He occupied the position he 
has just resigned since 1891. Before that he was with the 

East Tennessee, Virginia & Gecrgia Railroad as Master 

Mechanic. 

Mr. F. D. Adams, Master Car Builder of the Boston & 

Albany Railroad, celebrated his golden wedding on Sept. 
4, Mr. and Mrs. Adams received their friends at their 

home at Newton, Mass. The anniversary presents were 

numerous and handsome. The one which is said to have 

pleased Mr. Adams the most was that of the executive 

committee of the Master Car Builders’ Association. This 
is a finely bound russet seal volume, the leaves of which 
are of parchment bearing in gold embossed and ornamented 

letters the greeting and congratulations of the members of 

the committee. 

Mr. James N. Lauder, Superintendent of Motive Power 

of the Old Colony Railroad, now a part of the New York, 

New Haven & Hartford Railroad, died at his home in Con- 

cord, N.H., Sept. 28, after a severe illness. Mr. Lauder 

was 57 years of age. He was a past president of the 

American Railway Master Mechanics’ Association, and the 

founder of the New England Railroad Club, of which latter 
he has been until now the central figure. He spent all the 

years of his manhood in railroad work, having entered the 

service as an apprentice when a boy and thenceforward re- 

maining always associated with the motive power and 

rolling stock department. For meny years he was with 

JAMES N. LAUDER, 

Late Superintendent of Motive Power, Old Colony Railroad. 

the old Boston, Concord & Montreal, thence with the Mex- 

ican Central, and finally, since 1883, with the Old Colony, 

with which road his name will always be chiefly associated. 

He was a man of fine appearance, tall and well propor- 

tioned, and gifted with fluent speech. Being well read 

and entertaining liberal views and positive convictions, he 

commanded attention and respect whenever he rose 

to address a meeting of associates, which he frequent- 

ly did. The rolling stock under his charge attests the pro- 
gressiveness of his views. In his death the railroad fra- 

ternity loses a highly valued member, and railroad inter- 

ests an iptelligent and indefatigable worker. 

Mr. R. D. Wade, formerly Superintendent of Motive 
Power of the Richmond & Danville R. R., has been ap- 
pointed Superintendent of Motive Power of the new South- 
ern Railway Company. Mr, Wade was born at Taunton, 

Mass., in 1835, and began his railroad service when 18 

years old as a machinist in the shops of the Alabama 
& Tennessee River Railroad, at Selma, Ala. After work- 

ing there a year he went to the Greenville & Columbia 

Railroad, where he worked as a machinist and en- 

gineer four years. In 1864, when 29 years old, he 
became Master Mechanic of the road, and held the 

position 12 years, or until 1876, when he went to the Rich- 

mond & Danville in the same capacity, where in 1881 he 

became Superintendent of Motive Power. The absorption 

of that road by the new Southern Railway Company 

brought him into the service of that road, and he was chosen 

for the head of its mechanical department. His record as 

amotive power officer is a guaranty of the excellence of 
the choice. 

An unsuccessful attempt was made to wreck a Missouri, 

Kansas & Texas passenger train on a trestle, near Muske- 
gee, Mo., Sept. 16, 

a 
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Second Annual Banquet of the Western Railway Club. 

The second annual banquet of the Western Railway Club- 

took place on the evening of September 18 at the Union 
League Club, Chicago. We take the following account of 

the meeting from the Railway Review, of Chicago: 

After the discussion of the viands provided for the occa- 

sion, the more formal proceedings were opened by the retir- 

ing president, Mr. William Forsyth, who, in a few well 

chosen words, suggested that the value of the club to its 
members would be enhanced if the mechanical engineers, of 

which he was one, were not allowed to do all the talking, 

and the further idea that the degree of progress attained by 
the mechanical department of the railways was largely due 

to the interchange of thought had in the meetings of their 

own and kindred clubs. 

At the close of his remarks Mr. Forsyth introduced the 

new president, Mr. George Gibbs, who contented himself 

with a brief retrospect of the history of the club, particularly 

as to the growth in number and importance of subjects dis- 

cussed and the increase of membership, and suggested that 

if the club was to continue to prosper the value of the dis- 
cussions participated in must at least be kept up to the 

present standard. At the close of his remarks he introduced 

Mr. Willard A. Smith, president of the Railway Review, to 

whom was assigned the topic of ‘‘ Railway Education.” 

Mr. Smith laid particular emphasis on the educational value 

of the transportation exihibits at the World’s Fair and its 

influence throughout the world. He also showed the neces- 

sity for the dissemination of information concerning the 

operation of railways and their relation to sociology, to busi- 

ness and all the great interests of life, claiming that the 

possession of such knowledge by the public as well as by the 

employes would prove a most effectual bar to the influence of 

agitators who seek to stir up enmity between them in order 

to enhance their own interests. In closing he emphasized 

the necessity for a better understanding between the various 

degrees of employés in order that harmony may prevail. 

Mr. Smith was followed by Mr. Godfrey Rhodes, to whom 

was assigned the lessons growing out of the recent strike 

Mr. Rhodes was inclined to think that severe methods in 

ths way of discipline were not provocative of the best class 

of service, but that if the men could be made to feel that 

their personal welfare and possible provision for the future 

had a place in the policy of the company by which they were 

employed, it would be much more difficult for agitators to 

induce them to strike. Particularly would this be the case 

where a man was sufficiently well paid to enable him to save 

money and put it into a home. Under such circumstances 

there will be little danger but that the interests of the com- 

pany would in turn be carefully fostered by the men. 
Mr. Barr was the next speaker, having for his tepic, ‘‘ The 

Influences of Railroad Clubs,” first among which he noted 

as contributing to an ability to talk, a fact which, although 

he did not say it, was, to those who have been associated 

with him in the Western Railway Club, fully demonstrated 

by the speaker. He also pointed out the tendency of inter- 
change of thought and experience to broaden the views of 

those who were thus associated, and the further point that 

through such associations and the knowledge of individuals 
growing out of it, much friction that would otherwise occur 

would be avoided. Referring to the technical schools, he 
thought that if such schools could be furnished with the pro- 
ceedings of the railway clubs, they would perceive that 

scientific formulas did not constitute all that was necessary 
in an education; and that the ability to analyze iron did not 

necessarily fit a man to describe the exact material that was 
best for all purposes. 

Mr. W.F. Merrill, General Manager of the C., B. & Q. road, 

followed Mr. Barr. In the course of his remarks he took 

occasion to speak of the superiority of American over Ger- 

man locomotives, which had been referred to by previous 

speakers, and stated that he attributed some of the supe- 
Yiority to the necessity put upon the mechanical depart- 

ments of the railroads for accomplishing results at the 

lowest possible outlay. This necessity had, he said, stimu- 

lated the very best efforts of the mechanical men, and they 

consequently turned outa better product than would have 

been the case had they had more money at their command. 

Prof. W. F. M. Goss, of Purdue University, followed Mr. 

Merrill with a brief address, in which he asserted that it 

was the desire of the technical schools to be in as close touch 

as possible with the practical work done outside of the 
schools, and for which they were seeking to train men, 

The Central Ohio Electric Railway Company was in- 

, corporated Sept. 21 for the construction and operation of 

an electric railway between Pittsburgh and Chi- 

cago, with branches connecting with towns and cities 

along the route. The articles provide for freight, express 
and passenger traffic and the hauling of the mails. The 

headquarters of the company are at Mount Vernon, O. The 

capital is $100,000, and the incorporators are G, A. Jones, 

F. W. Jones, J. A. Caldwell, William M. Koons and M. 

Spellacy. 

There isin the library of the Franklin Institute a clock 

which has a remarkable record for accuracy. It is an as- 

tronomical clock with Rieffler’s absolutely free pendulum 

escapement, and Rieffler’s mercurial compensating pendu- 

lum; and though one might imagine such a title would 

slow down any clock, it proves its accuracy by keeping — 

correct time in spite of it. An accurate record has been 

kept since Nov. 1, 1898, and in the ten months intervening 
its variations have never reached a full second. While 

this may or may not be a world’s record, it is surely time- 

keeping extraordinary and little improvement is to 

hoped for,—Journal of Railway Appliances. _ 
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Air Hose Machine, Union Pacific Railway. 

The engraving shown herewith reproduces drawings 

furnished us by Mr. J. H. McConnell, Superintendent of 

Motive Power of the Union Pacific Railway, and illustrates 

the construction and general arrangement of a pneumatic 

air hose machine used. at the shops of that road at Omaha. 
The machine is used for cutting off air and steam hose to 

the desired length and to force the couplings and nipples 
into the hose. The principal features of the machine are 
the vertical and horizontal cylinders. The vertical cylin- 

der is used in cutting hose and for holding the piece, while 

a coupling or nipple is forced into the same by the horizon- 

tal cylinder. To the piston rod of the horizontal cylinder is 

secured a crosshead which travels between guides as shown, 
This crosshead is pocketed to receive the hose coupling, 

which when dropped into the same is prevented from jump- 
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Master Car Builders’ Association Notice. 

Mr. John W. Cloud, Secretary of the Master Car Builders’ 

Association, announces that lithograph copies of the latest 

revised standards and recommended practice of the asso- 

ciation, which are illustrated on a reduced scale by 15 

sheets in the back of the Proceedings of 1894, may be had, 

on a similar number of sheets 30 by 38 inches, by applying 

to him. Blueprints can be taken direct from these sheets, 

which will be sold at 25 cents each, plus postage when sent 

by mail. Orders should specify how to ship if they are to go 
by express. Pamphlets containing the revised texts of 

standards and recommended practice, the same as printed 

in the Proceedings of 1894, together with the reduced cuts 

as there given, will be furnished also at 10 cents each. The 

lithographs and the pamphlets are now ready for delivery. 

Mr. Cloud’s address is 974 Rookery Building, Chicago, Ill. 
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ing out by the dog R. For holding the nipple a special 

casting is engaged with the crosshead. The hose to receive 

the fitting is placed in the block at S. Air is admitted to 
the upper end of the vertical cylinder, the piston is forced 

down and the hose is clamped and securely held by the 
concave block on the end of the piston rod. By the hori- 

zontal cylinder the fitting is then forced to place. For 

cutting off hose the concave blocks are removed and a 

suitable knife attached to the vertical piston rod. The 

length of the piece cut is regulated by the movable gauge 

T, The drawing shows the manner of piping, etc. 

Dust. 

A writer in the September issue of the Popular Science 
Monthly says that dust has a very large share in nearly 

all the phenomena of the earth’s atmosphere : 

“Tt is what makes the clear sky appear blue; and when 
we look up into the sky we see the dust in the atmosphere 
illuminated by the sun. Thereis nothing else before us 
that can permit the light to reach the eye. Light 
goes nerciple, straight through all gases, whatever their 
chemical composition. The dust catches it, reflects it in 
every direction, and so causes the whole atmosphere to 
appear clear, in the same way that makes the sunbeam vis- 
ible in a darkened room. Without dust there would be 
no blue firmament. The sky would be as dark as or darker 
than we see it in the finest moonless nights. The glowing 
disk of the sun would stand immediately upon this dark 
background, and the same sharp contrast would prevail 
upon the illuminated surface of the earth—blinding light, 
where the sun’s rays fall, and deep black shadows where 
they do not. Only the light of the moon and the stars, 
which would remain visible in the daytime, would be able 
to temper this contrast in a slight degree. The illumina- 
tion of the earth’s surface would be like that we see with 
the telescope on the lunar landscapes, for the moon has no 
atmospheric envelope that can hold floating dust. We 
then owe to dust the even moderately tempered daylight 
adapted now to our eyes: and it isthat which contributes 
much to the beauty of our landscape scenery.” 

An Italian criminal who hasserved 10 yearsin an English 
prison for manslaughter, was caught trying to wreck a 
Lehigh Valley passenger train near Batavia, N. Y., Sept. 

19, and putin jail. He ought to be sent up 10 more—10 feet 

in the air, and kept there until harmless, 
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“Two weeks ago I saw a carload of chickens in Ala- 

bama,” says the correspondent of the Cincinnati Enquirer. 

“The remarkable thing about it was that the chickens were 

all from one day to three days old. Among the freight in a 

local car was a basket of eggs which had in some way been 

overlooked, and the car remained on the side track fora 

number of days. It was then picked up as an empty and 

taken into Selma, where, upon opening it, a number of 

small chickens were seen toddling about the floor, in fact, 

enough to be called a carload. 

A carload of matches took fire from friction caused by 

the motion of the car recently at Burgin, Ky., and was 

burned. 

A Paris society is said to have satisfactory proofs that 
Nicholas de Savin, of that city, is 126 years of age and the 

oldest man living. - 

The report of the Manhattan Railroad Company, of New 

York City, for the year ended on June 30 last, shows: Gross 
earnings from operations, $10,153,576; operating expenses, 

$5,532,040; net earnings, $4,621,536; other income, $311,677; 

gross income, $4,933,214; fixed charges, $2,600,566; net 

income, $2,332,647; 6 per cent. dividend on $30,000,000 

capital stock, $1,800,000; surplus for the year, $532,647; 

cash on hand, $346,956; profit and loss (surplus), $5,623,197. 

The net income for the preceding year was $2,971,291. 

General officers of the Illinois Central Railroad announce 

that after September that road will own and control the 

Chesapeake & Ohio Southwestern, and will run its fast 
passenger and freight trains from New Orleans to Chicago 

through Memphis over the Yazoo & Mississippi Valley and 

the Chesapeake & Ohio, abandoning the route for fast 

trains through Jackson, Miss,, and Jackson, Tenn, Eight 

months ago the Louisville & Nashville began negotiations 

for the Chesapeake & Ohio Southwestern, but was finally 

stopped by the State of Kentucky, The price paid by the 

Illinois Central is said to be $5,000,000. 

The Kicking End of a Boycott. 

With a boycott, as with a mule, there are two terminals 
inclosed in the same hide. In the case of the gentleman 
with the long ears, if we deny him his oats and refuse him 
his fodder, he is likely to retaliate with the steam hammers 
kept in reserve at the other end of his anatomy. In this 
sense the boycott and the mule are similar in their habits, 
the kicking returns being as certain in one case as in the 
other. The men directly interested in the boycott of a cer- 
tain industry are but a minority of those affected by it. 
The scorching process is for other men’s skins as well as 
their own, There are trades and industries that run in 
groups and are so vitally related that a boycott of one is 
practically a damage to all. In the building trades we have 
the mason, carpenter, brickmaker, limeburner, hardware 
man, painter, plumber, glazer, etc. They are links in one 
chain—snap one and where are the rest? In the coal mining 
industries we have a ramification of interests that is prac- 
tically beyond discernible limits, from the iron plant that 
has to shut down to the washerwoman who has to laundry 
an extra pair of cuffs to cook an egg. In the transporta- 
tion business wehave the whole network of traffic disar- 
ranged and broken, from the shipper who loads a car with 
silver to the farmer who ships a crate of chickens or a fir- 
kin of butter. This affiliation of interests is sensitive, and 
a pin in its flesh makes the whole body quiver. In this 
sense and under these conditions we cannot hurt another 
without hurting ourselves, and it is right here we get at 
the kicking end of a boycott, as the termis understood. No 
man can drop a dead cat in a town well to spite his neigh- 
bor without spoiling hisown tea.—The Age of Steel. 

It is said that Eli Whitney, grandson of the inventor of 

the cotton gin, has invented a machine for picking cotton 

that will do the work of 100 men. 

According to a statement issued by the Government of 

India, the number of collieries in India in the calendar 

year 1893 was 96, giving employment to 37,679 per- 

sons, and resulting in the production of 2,529,855 tons of 

coal. 

A farmer in western Massachusetts recently displayed 

the following warning on his place: ‘‘ Nottis—Know kows 
is alloud in these medders, eny man or women lettin thar 

kows run tbe rode wot gits into my medders aforesaid 

shall hay his tail cut of by me. Obadiah Rogers.” 

During a recent strike on the North British Railway, 

much difficulty was experienced in finding engineers to 

keep the necessary trains running. One of the substitutes, 

a young fellow, ran some distance past a station, and then, 

putting back, ran as much too far the other way. He was 

preparing to make a third attempt, when the station agent 

shouted, to the great amusement of the passengers: ‘‘Never 

mind, Tammas; stay where you are! We'll shift the 

station.” 

An Improved Cinder Trap. 

One of the features of the extension smokebox that has 

caused locomotive builders some trouble is the arrangement 

of a hopper and trap for emptying the cinders and prevent- 

ing access of air to the smokebox while the engine is work- 

ing. Various arrangements have been tried, some of which 

have caused trouble either by being hard or unhandy to 

operate, or by persistently allowing air to leak into the 

smokebox and cause the active combustion of the accumu- 

lated cinders. The following engraving, which is taken 

from the American Engineer and Railroad Journal, 

illustrates an improved arrangement of this kind adopted 

Cinder Trap, Flint & Pere Marquette Railroad. 

on the Flint & Pére Marquette, and designed by Mr. T, J. 
Hatswell, the master mechanic of the road, Referring to 

the drawing, it is seen that there are no slides, no wearing 

parts, and nothing to get out of order or toleak. The 

bottom of the drop is pivoted at the point shown just above 

the lower end of the chute, and consists of a slightly con- 

vex plate fitting into the bottom of the chute and held 

there by the counterweight extending out at the left of 

the pivot, 
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Communicationws. 

Sloping Crown Sheets. 

Editor National Car and Locomotive Builder ; 

Referring to your article in the September issue relative to 

sloping crown sheets and different ideas as to the object of 

that form of construction, I would say that the first fire~ 

box constructed in this way, of which the writer has 

knowledge, was in the Ross-Winan anthracite burning en- 

gines, which had very long fireboxes. And not only the 

crown sheet sloped, but the outside shell of the tirebox 

also. This was supposed to beso designed that better re- 

sults would be obtained from anthracite fuel, the crown 

sheet being brought down to the fire. The center of gravity 

of the boiler was also lowered. This lowering of the firebox 

was supposed to offset the extreme height of the waist of 

the boiler from the rail, high boilers in those times being a 

novelty in locomotive construction. It was expected the 

plan would make a more steady riding and working engine. 

Theoretically, the heat in a locomotive firebox should 

be equably distributed over the entire surface, and an 

equal quantity should pass through each flue. In practice 

this is not the case. When the engine is working, the 

flame and gas are carried in a line from about the bottom 

of the fire door to the top row of flues, or lower, being 

governed by the diaphragm arrangement in the smoke- 

box. The heating surface, above the firedoor and back 

part of crown-sheet, is not so effective as the other parts 

of the firebox. The cold air rushing in when the door is 

open, further reduces the temperature of those parts. It 

was reasoned that if the back end of the crown sheet was 

lowered, and the sheet made parallel with the line of 

fiame in the firebox, better results would be obtained. 

Accordingly a firebox with sloping crown sheet was put 

in a boiler, replacing a square box, and an improvement 

was at once apparent in a boiler which formerly steamed 

poorly. Fitting the new firebox with a firebrick arch to 

within two feet of the back of the firebox, and eighteen 

inches from the crown sheet, made a further improvement. 

It is not claimed that causing the heat to be more effec- 

tive at the back end of the firebox made all the improve- 

ment, as there is no doubt the increased amount of water, 

made possible by the drop of the crown sheet at the back 

end, also contributed largely to the improved steaming of 

the boiler, which was so satisfactory that the writer has con- 

tinued the practice. 

The sloping crown sheet would would have no effect in 

preventing the collection of sediment, as the sides of the 

crown bars that stand vertically to the crown sheet gener- 

ally collect more sediment than the sheet. The only possi- 

ble effect it could have would be the friction of the water 

as it swashed back and forth, which might. remove some 

sediment. 

The lower gauge cock in our boilers with sloping crown 

sheets is placed three inches above the highest point of 

crown sheet, insuring a good covering of water with one 

gauge. It would scarcely pay to design boilers with a 

view of reducing the damage occasioned by low water ; 

the best plan would be to dispense with those fellows who 

would let the water get low. 

JAMES M. Boon. 

Tests of Malleable Iron. 

Editor National Car and Locomotive Builder: 

Referring to the subject of physical tests of materials, it 

may not be uninteresting to users of malleable iron to 

know that a series of tests made at the laboratory of the 

Riehle Brothers Testing Machine Company indicates that 

the malleable nature is only prominent in castings of small 
section and is but little more than a skin. 

A variety of test specimens from different foundries 
was used, varying from 2 inch diameter to 1} inches 

diameter, and while the smaller diameters noticeably ap- 

proached wrought iron in strength and ductility, the larger 

specimens were not materially different from cast iron. 

The same result was noticed in turning off the skin of 

all the specimens, when the malleable character seemed to 
disappear in all the sizes, and Jeave the cast iron element 

supreme. A more extended review of the matter will no 

doubt be given to the public soon, as there seems to have been 

but little investigation given the subject up to the present 

time. RIEHLE Bros. TESTING MACHINE COMPANY, 

C. E. BuzBy, Superintendent, 

The Youngstown Car Company has received an order 

from the Pittsburgh & Lake Erie Railroad for 50 coke cars. 

The Kings, Queens & Suffolk Company, of Brook Haven, 

N. Y., has been incorporated to manufacture all kinds 

of railroad supplies and rolling stock. The capital 

is $600,000 in preferred stock divided into $25 shares, and 

$100,000,000 .in common stock divided into $25 shares. 

The directors are Frederick W. Dunton, John N. William- 

son and William L, Wood, of Jamaica ; George E. Hager- 

man, of Rocky Point; George B. Finch and Wilham J. 

Burke, of Brooklyn ; Henry C. Rath, of Flushing ; Isaac 

M. Kellogg, of Hollis; William N. Berinton and D. C. 

Reusch, of Jersey City ; Roman Debes, F. T. Ryan and 

Peter D. Sturges, of New York City. George B. Finch sub- 

scribed for 63,990 shares of the capital stock of the com- 
pany. : 

Railway Progress in New South Wales. 

(From an Australian Correspondent.) 

Railways have proved an important factor in opening 
up the inland districts of Australia and developing the 

resources of the different colonies. Their initiation, how- 

ever, was attended with considerable difficulty, occasioned 

by the paucity of population and comparative scarcity of 

capital. The first railway in Australia, that from Sydney 

to Parramatta, on the river of the same name, was com- 

menced by private enterprise, but subsequently the under- 

taking, with others, passed into the hands of the New 

South Wales Government, which has since retained con- 

trol of the general railway system of the colony. The line 

from Sydney to Parramatta was opened on. Sept. 26, 1855, 

from which time the work of railway construction, de- 

spite many interruptions, has made steady progress. Pre- 

vious to October, 1888, the state railways of New South 

Wales were managed by a commissioner, under the Secre- 

tary for Public Works, but at that date the service was 

transferred to the department of the Colonial Treasurer, 

and the actual administration of the railways was intrusted 

to three commissioners—Messrs. E. M. G. Eddy (Chief 

Commissioner), W. M. Fehon and Charles Oliver—to whom 

were given very extensive powers, amounting in fact to 

almost independent control. The change was made with 

the view of securing economic management of the lines, 

free from political interference, and has proved advan- 

tageous in many respects. According to the Commis- 

sioners’ report for the year ending June 30, 1894, there 

were at that date 2,501 miles of line in use in the colony, 

the cost of which was $154,256,617.06, of which amount 

debentures to the value of $6,070,018.50 have been finally 

paid off. Several of the branch lines are worked at a loss, 

owing to the sparseness of the population in the districts 

traversed, but with the progress of settlement better re- 

sults will be obtained. 

The admirable manner in which the New South Wales 

railways are managed is shown by the fact that, although 

the last two years have been marked by widely spread 

financial and commercial depression, which have had the 

effect of largely paralyzing business and industrial enter- 

prise, and consequently diminishing the annual gross 

amount of railway earnings, yet the net earnings, after 

paying working expenses, were greater in 1894 than in 

1888, a result of prudent economy and retrenchment, un- 

attended with any diminution in the rate of wages. In 

1888 the net earnings were $3,725,924.78; in 1894 they had 

become increased to $5,957,457.14. In 1893 the gross rev- 

enue was $14,225,492.16, in 1894 it had fallen to $13,678,- 

809.26, a decrease of $551,682.90 ; but a reduction of the 

working expenses by $712,835.64 left the net result in 1894 

$161,152.74 better than in 1893. 

While the working expenses have been reduced, the con- 

dition of the rolling stock, permanent way and the railway 

property generally has been improved in every possible 

manner, and the various lines will compare favorably with 

the best in the world. The sleeping, lavatory and other 

carriages are among the most luxurious and commodious 

of their kind, and the passenger carriages on the Sydney 

suburban lines are on the saloon principle and most com- 

fortably fitted. The goods, refrigerating and other trucks 

are models of their class; and the principal railway sta- 

tions, especially those constructed within the last few 

years, large, tasteful, well designed and furuished with 

long, broad platforms and every convenience. The passen- 

ger and goods rates are low compared with those of most 

other countries, and pleasure excursions are frequent dur- 

ing the season. The number of persons employed on the 

salaried and wages staff is 9,135, In Sydney there isa 

Railway Institute for the use of the employés, It isa 

handsome building, provided with lecture hall, classrooms, 

good library, etc. The employés have also a monthly 

periodical, the Railway Budget, conducted by themselves, 

the editor being a locomotive driver. Altogether, the New 

South Wales railways may fairly claim to be among the 

best managed of Australasian state institutions. 

A negro boy tried to wreck a train on the Long Isiand 

railroad ‘‘for fun,” Sept. 19. Hespread the points of a 

split switch by placing stones between them. 

Philadelphia will probably not have any elevated railroad 

in the near future. After a long and persistent struggle 

the syndicate of New York and Philadelphia capitalists, 
who had actually begun preliminary operations under 

charters granted by the State of Pennsylvania, has given 

up the effort to give Philadelphia an L system on account 
of the numerous obstacles placed in its way. A section 

of theroad already built has been taken down and shipped 

away as oldiron, and the whole project is definitely aban- 
doned. 

The Director of the Mint, at Washington, estimates that 

the total amount of gold coined in the United States during 

the fiscal year ending June 30 last was the greatest on rec- 

ord, with the exception of 1881. He places the gold coin- 

age of the year at $99,474,912.50, made up of $55,143,640 in 

double eagles, $34,968,840 in eagles, $9,287,180 in half 

eagles, and $75,252.50 in quarter eagles. Of this amount 

$76,219,911.50 were coined in the Philadelphia mint, and 

$21,637,000 in San Francisco. The mintage at New Orleans 

was comparatively insignificant, 

A Compliment to Locomotive Builders. 

In a recently published volume of lectures by the noted 
writer Ruskin, the following extraordinary complimentary 

reference is made to the genius of those who build locomo- 
tives : 

“‘T cannot express the amazed awe, the crushed humil- 
ity, with which I sometimes watch a locomotive take its 
breath at a railroad station, and think what work there is 
in its bars and wheels, and what manner of men they must 
be who dig brown ironstone out of the ground and forge it 
into that! What assemblage of accurate and mighty fac- 
ulties in them ; more than fleshly power over melting crag 
and coiling fire, fettered and finessed at last into the pre- 
cision’ of watchmaking ; Titanian hammer-strokes, beat- 
ing out of lava these glittering cylinders, and timely re- 
spondent valves, and fine-ribbed rods, which touch each 
other as a serpent writhes in noiseless gliding, ard omnipo- 
tence of grasp ; infinitely complex anatomy of active steel, 
compared with which the skeleton of a living creature 
would seem, toa careless observer, clumsy and vile—a mere 
morbid secretion and phosphatous prop of flesh. What 
would the men who thought out this, who beat it out. who 
touched it into its polished calm of power, who set it to its 
appointed task and triumphantly saw it fulfill this task to 
the utmost of their will, feel or think about this weak hand 
of mine, timidly leading a little stream of water-color 
which I cannot manage, into an imperfect shadow of 
something else—mere failure in every motion, and endless 
disappointment? What, I repeat, would these iron-domi- 
nant genii think of me, and what ought I to think of them?” 

A Satisfactory Compromise. 

It is said that the town of Pullman, Ill., was not really 

named after George M. Pullman himself. The story is that 

W. W. Beman, the architect of the town, being justly 

proud of his work, came to the proprietor and asked that 
it be named ‘‘Beman:” ‘ Um’m,” said Mr Pullman 

‘*Fact is, I had thought of calling the place ‘ Pullman,’ from 

the man who built it and paid for it.” 
“* However,” Mr. Pullman added, as he observed a look 

of disappointment on the architects’s face—‘: however, 

I’m not particular. Now, what do you say to a compro- 

mise? Suppose we take the first syllable of my name, 

‘ Pull,’ and the second syllable of your name ‘man.’ There 

we have it—* Pull,’ ‘man’—* Pullman.’ You see that that 

combines your idea with mine.” Mr. Pullman’s sugges- 

tion prevailed, and the name, it is said, is really a compro- 

mise, on this scale. 

Oxygen is likely to play an important part in the sub- 

marine boat soon to be built for the navy. It has been 

found that a comparatively small quantity of oxygen from 

time to time admitted to a submarine chamber will keep 

the air of such a chamber for hours in the condition to sus- 

tain human life. Instead, then, of carrying large volumes 

of compressed air in many heavy metallic receivers, a 

single receiver filled with oxygen may be carried. This 

makes possible an important economy of weight and 

space.— The Philadelphia Public Ledger. 

A delegate to the recent convention of the American 

Forestry Association declared that the United States con- 

sumes more firewood, builds more wooden houses and 

fences than any other nation. The consumption of wood 

pulp in the manufacture of paper alone involves the de- 

struction of 500 acres of woodland daily, If we continue 

to use the wood supply thus lavishly, systematic tree plant- 
ing on a very extensive scale is necessary if we are to save 

the country from the dangers of a treeless region. 

A curiosity in railroad building is the road running from 

Ismid, a harbor about sixty miles from Constantinople, to 

Angora, about 300 miles. The bridges, ties, telegraph 
poles and rails are iron, most of which is of German manu- 
facture, The bridges average about four to the mile, there 

being 1,200 of them, the longest having a stretch of 590 

feet. In addition to these there are sixteen tunnels, the 

longest measuring 1,430 feet. This is the only railroad 
which penetrates the interior of Asiatic Turkey, the Smyr- 
na lines being near the coast. 

The New York & New England Railroad has ordered 15 

locomotives of the Rhode Island Locomotive Works. 

In a lecture recently given by Dr. H.R. Mill, in London, 

under the auspices of the Royal Meteorological Society, on 

the temperature of soil, water and air in relation to hy- 
giene, the author showed how the atmosphere was scarcely 
warmed by the rays of the sun passing through it, but heat- 

ed and cooled mainly by contact with the land or water on 

which it rested, the distribution of climate being almost a 

geographical rather than a meteorological problem. Land 

under acloudless sky grew very hot during sunshine and 

cooled equally quickly at night, so that a range of 30 degrees 
or 40 degrees Fah. between day and night was not uncom- 

mon in the tropics. Water, on the other hand, heated slow- 

ly and cooled slowly, so that the daily range of sea surface 

temperature rarely exceeded 2 degrees or3 degrees. Air rest- 

ing on the land was subject to a correspondingly great range 

of temperature, not only between day and night, but be- 

tween summer and winter, while air resting on the sea was 

little arfected by variations of warmth. 

Forty large locomotives recently turned out by the Paris, 

Lyons & Mediterranean Railway have a curious funnel- 

shaped attachment in front, designed to cut through the air 

as the bow of a boat cuts through the water. The friction 

of the air thus avoided, it is claimed, adds materially to the 

speed of the trains and saves coal, though the new engines 

are somewhat unsightly in appearance. 
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Pneumatic Boiler Shop Press, Union Pacific Railway. 

The above engraving reproduces the working draw- 

ings of a pneumatic press used in the boiler shopof the 

Union Pacific Railway at Omaha, to secure a tube butt 
or other boiler sheet to the flange block while being 

flanged. It consists of a vertical cylinder supported 

from the roof as shown by the drawing. The lower 

end of the piston rod is connected by a ball bearing 

to a press plate. The sheet that is to be flanged, after being 
heated, is placed on the flange block; air is admitted to the 
upper end of the cylinder, and the piston and press plate 
are forced down upon the sheet, which is held immovable 
until flanged, Air is then admitted to the lower end of the 

cylinder, while that in the upper end is permitted to escape. 

By this means the piston and plate are again raised and the 

sheet is removed. 

It will thus be seen that the operation of the press is very 

simple. It has proved a great economizer of time and work 

in the shop at Omaha, and gives good general satisfaction. 
The engraving has been made large so as to plainly show 

the construction of this device, and to accurately give the 
dimensions of the different details, im order that those of 

our readers who may wish to make a somewhat similar 

arrangement can do so in the light of the suggestions this 

device presents. Some of our previous illustrations of 

these pneumatic devices have been used in this way, and 
the number of such devices.in use in railroad shops has 
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been increased in this manner to the good advantage of 
all concerned. 

The Buffalo, Attica & Arcade Railroad, better known as 

the Tonawanda Valley Railroad, enjoys the distinction of 

having had more names than most railroads. It was built in 

1853 and called the Attica & Arcade Railroad; then its name 

was changed to the Attica & Alleghany Railroad, and 

later on, in 1872, it became the Tonawanda Valley Rail- 

road. Afterward it was known as the Attica & Freedon 

Railroad and now its present name. 

as a standard gage road, and in 1870 it was made narro 

At present it is being altered to the standard gag 

and is being generally rehabilitated, 

|_g'ga_ meeNe 

/ 

At first it was buil 
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Southern and Southwestern Railway Club. 

Compressed Air Fiue Cleaning Device, 

At the August meeting of this club, held at Atlanta, Ga., 

Mr. C. T. Thomas, Chairman of the Committee on ‘‘Rapid 

Cleaning of Flues of Locomotives,” rendered a report. on 
this subject, which was accompanied by the following il- 

lustrations of a device for cleaning tlues by compressed 

air. Modesty deters the chairman from saying in his re- 

port who invented the device, but it is probable that it is his 

own invention. 

The report on the subject shows that the old flue auger 

is still generally used throughout the country for opening 

stopped-up flues, and in some cases the job is finished by 

a jet of compressed air. The apparatus illustrated here- 

with cleans out the flues and forces the dust and dirt to 

Fig. 1.—PNEUMATIC DEVICE FOR CLEANING FLUES. 

the opposite end of the boiler from where the machine is 

operated. Its operation and method of application are thus 

described in the report: 

Its simplicity of manipulation, together with its small 
bulk, allows it to be operated in front of brick arches where 
they are used in locomotive boilers, and thus avoid knock- 
ing out the arches to clean the flues, which otherwise could 
not be done. Its work is done with more rapidity than the 
flue auger, and leaves the flue entirely clean; at the same 

27 

bea 
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Fig. 2. 

time the double wedges of the holder clamping the holder 
fast in the flue, and allowing cam motion to throw the 
double cylinders against the flue head, make an air-tight 
joint at Fig. 8. The rubber diaphragm 22 prevents any air 
or dirt escaping around the flexible tubing, and forces it 
through the adjacent flue to the other end of the boiler. 
The stop-cock 27 is placed at a convenient position by the 
plug holder 29 being pressed in another tube. The arrange- 
ment also has the property of extending the cylinders 1 
and 2, so that they will reach to the deck plate in cleaning 
about No. 2, and take in the flues. It also has the 
advantage of allowing the flues to be cleaned at any point 
on the line of the road where two engines stop at one time, 
so that the air of one engine can be used to clean the flues 
of the other without disturbing the arch. 

Draft Appliances, 

A report was made to the club on this subject by Mr, E. 

M. Roberts, Superintendent of Motive Power of the South 

Carolina & Georgia Railway. The report said that the 
differences in fuel and in the design and proportion of 

exhaust pipes, and the relation of the latter to the shapes 

and dimensions of stacks, partly account for the wide di- 

versity of detail which now exists in the arrangement of 

‘ é N2 13 wire-ameshes to 1” 
+ — : 

our locomotive smokeboxes. The report describes the ac- 

tion of the exhaust in producing a draft through the fire 

with the arrangement of short smokebox, diamond stack, 

low exhaust nozzles and the petticoat pipe, and with the 

later arrangement of extension smokebox, straight stack, 

and with diaphragm and netting in the smokebox. The 
report considers that a straight stack is preferable toa 

taper or choke stack, for the reason that less refinement is 

necessary in the adjustment between the exhaust and stack— 

for with the taper or choke stack the escaping steam must 

expand at or below the choke to produce proper vacuum, 

while with a straight stack, variation of the height and di- 

ameter of the exhaust will not affect results, thus produc- 

ing a considerable economy in repairs and maintenance. 

Referring to the report of the Master Mechanics’ Associa- 

tion Committee on Exhaust Nozzles and Steam Passages, 

the report says : 

“The committee’s report of this year shows by shop test 
that a short front gives more vacuum than a Jong, but we 
think there are conditions that must be considered before 
accepting this result. The test was made without netting, 
and we are aware that the vacuum would vary in service 
with the thickness of the fire and openings, or leakage into 
the firebox. The size of the receptacle for sparks is de- 
pendent on the character of fuel, the mesh of netting, and 
the service and length of run required without sparking.” 

The opinion is expressed in the report that it is impos- 

sible to obtain a uniform draft through all the flues with a 

solid diaphragm plate in front of them. With round and 

rectangular perforations in this plate when small, (not ex- 

ceeding three-eighths of an inch round) and not too nu- 

merous, results slightly better than with a blank sheet are 

obtained, but with larger and numerous holes the functions 

of the sheet as a draft regulator are interfered with, and 
the draft is concentrated in the tubes nearest the line of 
draft. 

As aremedy for this the report proposes the use of a 

perforated diaphragm with projecting lips over the per- 

forations, as illustrated in the drawing below, which is 

reproduced from the report. The arrangement is thus 

described: 

These hoods project downwardly and rearwardly, offer- 
ing a resistance to the air and gases, causing them to take 
a circuitous passage through the diaphragm, and at the 
same time preventing the escape of sparks otherwise than 
by passage at bottom of plate, allowing a freer escape of 
gases to the stack, while the circuitous course of the cur- 
rent produces a nicely balanced effect upon the tubes and 
all parts of the fire, and admits of using a much lighter 
and milder exhaust to force the fire, and the gases are 
allowed to flow through the tubes more slowly, and in con- 
sequence the sparks and carbon are more completely con- 
sumed in the furnace and tubes. By the difference in 
location the deflecting lips are made to bear varying rela- 
tions to the direction of the draft from different tubes; that 
is to say, from the lower and more distant tubes the direc- 
tion of the draft is such that it passes upward beneath the 
lips, and thus suffers less opposition than the draft from 
the nearer tubes. 
We are enabled to use 44 to 48 inch single nozzles with 

16 by 24 inches, and 4% to 4% inches for 18-inch engines, 
with an economy in fuel, based on same mileage and num- 
ber of cars handled under similar conditions, of $300 per 
annum for each engine. 

Careening of Passenger Truck Bolsters. 

Mr. W. H. H. Price, a member of the committee on this 

subject, said that after giving the matter some thought 

and investigation, the committee reached the conclusion 

that the defect complained of showed itself only when 

cars were settling. In such case good practice required 

the car to be tightened up to proper camber, and evenly 

adjusted on each side. If such care cannot be readily 
given to the car, the center platescan be packed with 

wedge-shaped pieces, to bring it to the normal position re- 

quired. 
Construction of Box Car Ends, 

Continuing the subject of the improved end construc- 

tion of box cars, taken up at the April meeting, the secre- 
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tary, Mr. S. D. Charpiot, presented drawing showing a 

construction proposed by Messrs. Sanderson and Soule. 
The sketches shown in Figs. 1 and 2 were sent in by Mr, 

Sanderson, showing the weak points of the usual construc- 

tions. Fig. 8 shows the proposed improved construction, 

the main features of which are the reinforcing of the center 
and intermediate posts with ;§-inch angle irons 3 inches 
by 14 inches; the top of angle bars on the center posts 
being shaped into a three-quarter bolt, running through 

the top of the end plate. The top of the angle bars on the 

INSIDE AND OUTSIDE CORNER 

BANDS BOLTED TOGETHER 

/G] 52’ tie rod 

ACTUAL STRENGTH OF POST HERE 
IS ONLY 1"X 47 CORNER BANDS 
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CORNER POSTS ARE 8°x 4” 
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SHOWING THE WEAKNESSES OF THE USUAL CONSTRUCTION 

oF Box-Car ENDs. 

intermediate posts are twisted to present its broader sur- 

face to the plate, to which it is fastened by two bolts. 

The 3-inch or broad wing of the angle bar is extended 

below the center and intermediate sills, and terminates into 

a lip firmly anchoring the posts to the sills, on which they 

are placed, and fastening them with two through bolts, 
The design calls for inside and outside corner bands at the 

middle and top, and tie rods at the same lncation as shown 

on the sketch; the framing of the end of the car is sepa- 

rate from the end sills. 

Fig. 4 illustrates another construction, which the me- 
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PROPOSED IMPROVED END CONSTRUCTION. 
Feet of posts gained into sills %incb. False sill cut out 234 

inches for posts. Posts cut out 34 inch for false sills, so that any 
sill can be dropped without disturbing end framing. 

chanical staff of the Norfolk & Western Railroad intends 

to adopt and is described in the following letter from Mr. 
Sanderson : } 

We have made up our minds that the best framing we 
can get up for the ends of box cars will be by using 4 inch 
eye beams for the posts and braces ; these eye beams to be 
held in castings, top and bottom, which castings will be 
secured to the end plates and end sills, or longitudinal sills, 
as the case may require, inthe usual way. The plate to be 
tied to the end sill or longitudinal sills by vertical through 
bolts, which will lay in the grooves of the eye beams, cross 
rails to be put in between the eye beams, one about the 
usual height of the belt rail, and one about half way be- 
tween this and the floor. These to be 4 inch by 4 inch solid 
pine sticks, under each of which a long through bolt would 
run, made tight to the side of the car, keeping these rails 
to their places, tying the whole car firmly together cross- 
ways. The corner posts will be of wood asusual, but made 
of a heavier section than we have used heretofore. Angle 
plates used inside and out at the level of the belt rail and 
top and bottom corners, the end plates to be secured to each 
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of the longitudinal purlins by the means of long strap bolts. 
The inside sheathing and the ends can be virtually the same 
as the outside. In this way we believe we can make a 
box car end which will stand almost anything. 

The drawing shown in Fig. 4 was made by Mr, Char- 
piot, and in reference to it he says: 

* { placed the I beams forming the upright posts on the 
end sill, but they could readily be placed on the center and _, 
intermediate sills, the same as shown in Fig. 8. Of course 
the designs of the pockets at top and bottom of I beams 
can be variedin a multiplicity of shapes and sizes, which 
have not been elaborated, as this is only a suggestion of 
construction. In case I beams should be objectionable, no 
doubt a construction similar to that shown in Fig. 4 might 
serve a good poe and give satisfactory service, com- 
posed of wood posts and iron rods. By making the posts, 
beams and rails not less than 4 inches by 4 inches or 4 
inches by 5 inches, or even of greater section if need be, 
with vertical and horizontal cross rods, angle and corner 
posts, and anchor bolts when needed, we would then get a 
section of timber strong enough to resist the battering 
shocks of shifting cargoes. The introduction of post 
pockets for the posts would give them tie full strength of 
their section. Such a construction might be more readily 
repaired incase of wrecks, when the members made of 
metal generally give considerable trouble to straighten and 

. put back in shape.” 

The next meeting of the club, which is the annual meet- 

ing with election of officers, will take place at the Kim- 
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INTENDED CONSTRUCTION OF Box-CAR ENDs, NORFOLK & 

WESTERN RAILROAD. 

ball House, Atlanta, Ga., on Thursday, Nov. 15, at 10 

o'clock A. M. The subjects for discussion will be: 

1, What is the cause of uneven wear of driving wheel 
tires, running in the Southwestern territory? Wm. Ruth- 
erford, P. H. Schrieber and W. H. Hudson, Committee, 

2. What 1s the most economical method of obtaining 
compressed air for general use in railroad shops and its 
application? Messrs. E. M. Roberts, T. W. Gentry, John 
S. Cook, Committee. 

3. Handholds and safety appliances for protection of 
trainmen as adopted by the Master Car Builders’ Associa- 
tion. Are we living up to them? Ir not, why not? Messrs. 
J. M. Holt, W. H. H. Price, A. B. Corinth, Committee. 

4, What are the best agents and the best appliances in 
use for removing and preventing scales in locomotive boil- 
ers? Messrs. F. H. McGee, Geo. D. Harris, T. B. Irwin, 
Comunittee. 
The Committee on Counterbalancing of Driving Wheels, 

Messrs. Sanderson, Pomeroy, Gentry and Gibbs, is ex— 
pected to report ; also the Committee on Draft Sheets, 
best form for economy of fuel, Messrs, Gifford, Owens and 
Michoal. 

Early Stage Travel in the West. 

Time was, not many years ago, when the huge Concord 
stage, with its six galloping horses, urged by the long, 
stinging lash of the big-hatted, tobacco-spitting driver, was 
the only means of transportation on the Pacific coast for 
passengers, express and mail, save the few steamers where 
navigable waters afforded them a chance to compete, There 
were great trunk lines from which a perfect network of 
small lines ramified every settlement and mining camp. 
The network still remains, but the great trunk lines are for 
the most part superseded by the iron horse. Such great 
lines as that from Sacramento, Cal., to Portland, Ore., and 
from Walla Walla, Wash., to Helena, Mont,, have long 
since given way to the railroads, following the example 
set nearly a quarter of a century ago by the great overland 
stage line, established by Ben Holliday, from Independ- 
ence, Mo., toSacramento, That was the greatest stage en- 
terprise in the world, and for 10 years it defied Indians and 
highwaymen, and carried thousands of passengers and 
millions of treasure. Now the lines are shorter and the 
huge coach, with its scores of passengers, its great load of 
trunks, express boxes and mail sacks, is seen on but few of 
them, and yet the traveler can get from them all the stag- 
ing experience he wants, including an impromptu inter- 
view with the ‘‘lone highwayman.” 

The forerunner of the stage in the mines was the mounted 
express, messengers being pushed into the mountains in all 
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directions as early as 1850, to reach every little mining camp. 
These messengers carried treasure and small packages, but 
their chief business was in handling mail. They took lists 
of names to such postoffices as Marysville, Sacramento 
Stockton and San Francisco, and searched for letters and 
papers, At first they charged $4 a letter, but competition 
soon reduced this to $1. It also caused them to pick up 
their heels. Rivalry reached fever heat, and it was a daily 
struggle to make the fastest time. Often long-distance 
races were run by prearrangement. Such a race was run 
from Sacramento to Yreka, about 300 miles, with the Pres- 
ident’s message, in March, 1853. Horses were stationed 
along the route at ten-mile intervals, and kept saddled for 
two days, waiting for the messenger to dash into view. 
This race cost Adams & Co., the winners, $1,500,. and 
Wells, Fargo & Co.fully as much. Soon stage lines suc- 
ceeded these mounted messengers and held the field until 
the iron horse appeared, and are now the means of com- 
munication between the railroad and all interior points. 
The wonderful pony express from Sacramento to Inde- 
pendence, Mo., was the last of the mounted express lines. 

The skill of the old-time driver is wonderful. With his 
long whip-lash he can touch up any horse in his team 
with a stinging admonition to behave or to increase his 
speed, making the lash alight on any portion of the ani- 
mal’s anatomy he may chose. Giving the whip a _ prelim- 
inary twirl about his head, his hand firmly grasping the 
short stock, he throws it forward with a swinging motion 
and then gives it a backward twist, and the long lash un- 
coils itself with a snap like the crack of a pistol. I have 
seen a bird sitting on a fence by the roadside killed in this 
way, the stage bowling along at the rate of 10 miles an 
hour. But this dexterity with the whip is largely orna- 
mental. It is the handling of the reins and the heavy foot 
brake where skill is the most important. It is here that 
accidents are averted and lives saved. On the down grade 
the brake is almost the sole reliance. There is no other 
means of holding the stage incheck. A few years agoon 
the steep grade between Lake Tahoe and Truckee, the 
brake rod broke while a heavily loaded stage was descend- 
ing, killing or wounding a majority of the passengers and 
frightened animals. Coming down a steep grade on 
Siskiyou Mountain one bright moonlight evening, I had 
an exciting experience somewhat similar. I was the only 
passenger, and sat on the left of the driver, securely 
strapped in by the apron. In some way the six 
horses became frightened and plunged down the steep 
grade ata gallop. The brake was of no service whatever. 
The driver was cool and had them under sufficient control 
to keep them on the grade, but he was afraid that when 
we came to the turn in the road at the foot of the hill the 
stage would upset. He advised me to unbuckle the apron 
so as to free my limbs, and, if the stage upset, to endeavor 
to jumpintoa bush. ‘It will scratch you up some,” he 
consolingly remarked, ‘‘but won’t break any arms or legs.” 
Mentally I selected bushes successively as we approached 
them at great speed, meanwhile clinging to my seat with 
desperate clutch. When we reached the bottom of the 
grade, which was at this point wider than common, the 
driver, with consummate skill, swung the stage as far as 
possible out and made a sweeping turn, and started on the 
up grade again in safety. Such coolness, bravery and skill 
as this have made the old-time drivers famous. 

Fhe most celebrated driver, though by no means the 
most skillful, or possessing the highest personal qualities, 
was Hank Monk, who was on the route between Carson 
City and Placerville for many years. Who does not 
remember Artemus Ward’s humorous account of how 
Hank drove Horace Greeley over the mountains and got 
him into Placerville in time to deliver his lecture? Going 
up the steep grade was slow work, and Greeley, who was 
accompanied by Sam Bowles, of the Springfield Republi- 
can, and Governor Bross, of Illinois, constantly complained 
about loss of time. Hank gave him no satisfaction, ex— 
cept to say, ‘‘I has my orders.” After the summit was 
passed Hank lashed his horses into a gallop, and the stage 
plunged down the grades with a speed that was terrifying 
to the tenderfeet within, and not entirely free from danger 
even with so skillful a driver -handling the ribbons, The 
passengers bounced about the interior like rubber balls, 
every moment expecting the vehicle to plunge off the 
grade into the canyon below. In vain they protested. 
Hank’s invariable answer was: ‘“‘I has my orders; git him 
there at seving; keep your seat, Horace, Ge ’lang,” and 
away the stage went faster than ever. Horace was there 
at seven, but not in either a physical or mental condition 
to deliver an edifying discourse.—HaArRyY L, WELLS, in the 
EHapress Gazette. 

“**Our hero sat in the corner of the railway compart- 

ment devouring his newspapers,’” read Miss Myrtle Dolan, 

from the latest acquisition to her paper-cover library. ‘‘He 

wor devouring what?” asked her father, with sudden in- 

terest. ‘‘ His newspaper, the book says,” replied Myrtle. 

‘“*Go an wid yez. Oi t’ought ’twor a mon ye wor readin’ 

about, an’ now, be the powers, he turns out to be a goat.” 

Passengers on the railways tip guards and porters, but 

seldom give a thought to the engine drivers, one of whom 

tells this story: A gentleman gave half a crown to the 

guard, with the request that he would do his best to make 

up for lost time, as he wanted to catch a particular train 

at a junction. When the junction was reached the train 
in question was steaming out of the station, whereupon 
the passenger, annoyed, went to the driver and said: “I 

think, driver, you might have enabled me to get my train.” 

‘¢ Ah, sir,” replied the driver, ‘‘ you greased the wheels at 

the wrong end of the train.”—London Strand Magazine, 

Electric Traveling Cranes. 

Messrs. Manning, Maxwell & Moore, dealers in railway 

and machinists’ tools and supplies, of 111 and 113 Liberty 

street, New York, have received the following orders for the 
Shaw three-motor electric traveling cranes, built by the 
Shaw Wlectric Crane Company, of Muskegon, Mich,: 

Pittsburgh Tin Plate Works, one 12-ton crane; Henry R. 
Worthington, the celebrated steam pump establishment, 
one 30-ton crane; the Midvale Steel Company, Nicetown, 
Philadelphia, Pa., one 40-ton double trolley crane. The order 
from the Midvale Steel omnes is especially satisfactory, in 
view of the fact that it now has in its works one 80-ton, 
two 40-ton and two 2U-ton Shaw electric cranes, 
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Steam Hose. 

The difficulties of producing a satisfactory steam hose for 

car heating purposes appear to have been largely over- 

come. The rubber companies have been endeavoring to 

manufacture something that would last a year or longer in 

car heating service, and in allcases be reliable. The great 

difficulties to be overcome have been the tendency of the 

hose to swell inwardly, thereby decreasing the inside diam- 

eter, and to chip off and carry portions of the rubber lining 

through into the valves of the heating apparatus, thereby 

clogging them up. 

The belief was for a long time entertained by the various 

manufacturers that the rubber would have to be heavily 

compounded with minerals in order to withstand the action 

of steam, After much experimenting in this line it was de- 

cided that this wasa mistake. It was then attempted to 

retain the inside diameter of the hose and to overcome the 

swelling by inserting wire on the inside. This was not 

satisfactory as the hose continued to swell between the coils 

of the wire, and frequently the wire, by being heated and 

through the mechanical action, chafed and destroyed the 

hose much quicker than where the wire was not employed. 

While foreign rubber manufacturers, as a rule, are not 

equal to American manufacturers of mechanical rubber 
goods, Mr. C. H. Dale, General Manager of the Peerless 

Rubber Mfg. Company, of New York, while in England dis- 

covered a compound there of which their steam hose is 

made, the basis being fine Para rubber, which has given 

eacellent results. While it is not assumed that there are 

any secrets to any extent in the compounding of mechanical 

rubber goods, this is a compound that is not generally 

known: The minerals compounded with a fine grade of 

Para rubber are of a very light material and in no way inter- 

fere with the elasticity and flexibilily of the gum itself. In 

this it differs from all of the minerals heretofore employed 

in compounding steam hose, All of the hose manufactured 

by the Peerless Rubber Manufacturing Company during the 

season of 1893-4 on this principle gave very satisfactory 

results, wearing the entire season; and it is believed that 

most of it is still in good condition and fit for service for the 

season of 1894-5, 

The company announces that it is prepared to supply hose 

for car heating with the guarantee of one seuson, and it 

claims that in between coaches there is no question but 

what 90 per cent. of it will wear two seasons or longer, pro- 
viding it is properly cared for during the summer or non- 

heating months; that is, if it is taken off and put away until 
required in the fall. 

Messrs. B. M. Jones & Co., of 11 and 13 Oliver street, Bos- 

ton, announce that the lowering of the rates of duty in the 
steel schedule of the Tariff Act of Aug. 27, 1894, enables them 

to sell the ‘“‘ Mushet’s Steel” at the following reduced prices : 
** Special,” 46 cts. per pound; ‘ Titanic,” 19 cts. per pound. 

The Drexel Railway Supply Co., of the Rookery Building, 
Chicago, announces that it is now prepared to make steel 

castings of any description, particularly car and jocomotive 

castings of all kinds, including couplers, knuckles, follow- 
ers, etc., and brakeshoes, wedges, also machine castings, 
gearing, sprockets and clutches. 

The Composite Brake Shoe Company, of 620 Atlantic Ave- 

nue, Boston, Mass., announce that they have made arranye- 

ments with the Pennsylvania Iron Works Company, of 

Philadelphia and the Kinzer & Jones Mig. Company, of 
Pittsburg, Pa.,for the manufacture of their composite brake- 

shoe. It is stated that this brakeshoe is becoming a stand- 

ard with many street railways, especially for the electric 

service, and has superior braking and wearing features. 

Quit hardening steel at the forging heat. 
Do not lay hot steel ina drafu, or where it will cool un~ 

evenly. 

Where high steel has been put improperly into shapes lia- 
ble to crack, try a bath of warm, muddy water, if oil is not 
at hand, 
A drill hardened on an ascending, refining heat will cut 

twice as much as one that is slightiy overheated. 

There is nothing better to quench in than water. 

Do not ferget that if a tool is overheated for hardening it 
is vastly better to let it go cold and then reheat, than to let 
it cool down and then plunge on a descending heat.—Sparks 
From the Crescent Anvil, 

At the annual meeting of stockholders of Westinghouse 

Air Brake Company held at Wilmerding, Pa., Sept. 4, 

the following officers and directors were elected: President 

and director, George Westinghouse, Jr.; Vice-President and 

director, Robert Pitcairn; directors, H. H. Westinghouse, 

A. M. Byers, T. W. Welsh, John Caldwelland W. W. Card. 

The report showed total assets, $8,674,928.41; liabilities, cap 

ital stock, $5,000,000, and the surplus of $3,126,231.73, leaving 

net earnings for the year $548,695.68, The president stated 

that there had been practically no increase in the number of 
engine and car equipments during the year, the business ef 

the company having been mostly from the sale of supplies 

for repairs and maintenance, 

L, Schutte & Co., engineers and machinists, of Phila- 

delphia, have issued an illustrated pamphlet which describes 

their latest appliance for the noiseless heating of water by 

direct steam. The apparatus consists of an outward and 

upward discharging steam nozzle, covered by a shield, which 

has numerous openings for the admission of water, so that 

the jet takes the form of an inverted cone, discharging up- 

ward. Air, admitted through a small pipe, is drawn in by 

the jet, and by mixing with the steam prevents the sudden 

collapse of bubbles and the consequent noise which is such 

a great objection to heating by direct steam in the old way. 

A valve or cock on this air pipe regulates the quantity of 

air as may appear most desirable. The apparatus will work 

noiselessly at any pressure of steam from 5 pounds to 100 

pounds or more, 



162 

Car Lighting in England. 

The lighting of railway cars by electricity in England does 

not seem to be making much progress, as the Midland Rail- 

way has recently decided to abandon the electric lighting 

system which has been in use on some of its trains for sev- 

eral years, and adopt Pintsch gas. The managers of the 

road gave as their reason for making this change that the 

electric system, although furnishing an aggreeable light, 

was very unreliable and exceedingly expensive to operate 

and maintain. 

The Acme Machinery Company, of Cleveland, O., manu- 

facturer of bolt cutters, nut tappers and bolt heading ma- 

chines, has issued a new catalogue of these machines, 

which, as is well known, are of a high standard of excel- 

lence. The works of the company were erected in 1884, and 

have since been greatly enlarged. They are equipped with 

the best modern tools the market affords. 

Marble Molding and Countersinking Machine. 

We present to our readers in this issue an illustration of 

some elaborate moldings made by machinery on the Riehle 

marble molding and countersinking machine. (See Fig. 1.) 

The machine op which these moldings were made Is here- - 

with illustrated, Fig. 2. These moldings can be cut in many 

forms, and upon the hardest and most brittle marble, by ma- 

chinery. Formerly it was impossible to decorate the interior 

of handsome dwellings and public buildings with so much 

marble and stone work as is now done, on account of the 

great cost of cutting by kand, but by the use of machinery 

interior work in stone has become a very prominent feature 

of the architecture of the present day. 

An examination of the interior work of all the large build- 
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An Improved Air-Hose Hanger. 

About the most damaging condition that airbrakes are 
subjected to is the sucking of dust and dirt into the delicate 

mechanism of the triple valves. It 
is known that this is sucked into 

the train pipes through the air- 
hose, the foreign substances finding 

lodgment therein when uncoupled 

and either dangling or hung on the 
dummy coupling. The following 

engraving illustrates an improved 

hanger and dust guard for air-hose, 
invented by Mr. J. A. Jisson, Air- 

brake Inspector of the Louisville 
& Nashville Railroad at Nashville, 

Tenn. 
The device is made of malleable 

iron and is very light. It is made 

in one piece and is not liable to be 

bent or twisted. The device is 
operated by entering the teat into 
the hose opening and turning it so 

that the jaws will clamp the lugs 

in the same manner as when coup- 
ling two air hose. The teat presses 

against the rubber packing ring 

in the hose coupling, and makes a 
dustproof and airtight joint. 

Arr HosE HANGER. The Q. & C. Company, of Chi- 
-cago, has issued a pamphlet 

entitled ‘‘ The Cattle-Guard Problem,” by Benj. Reece, C. 

E., together with the ‘‘ Law of Cattle-Guards and Railroad 

Fic. 1—MARBLE MOULDINGS. 

ings in New York City erected in the last ten years is a con- 

firmation of the above assertion. All of this work has been 

done upon the Riehle marble molding and countersinking 

machines. What is true of New York City is also true of 

many of the leading cities. The special tool for making 

these elaborate moldings is a patented one. The patent is 

owned and controlled by Riehle Bros. Testing Machine Com- 

pany, of Philadelphia, who are the exclusive manufacturers 

of it. 

wa. 

Fences, Containing Statutes and Decisions of the States of 

the Union.” Railway officers who desire copies may obtain 
them free of charge on application. 

The National Malleable Casting Company recently started 

a portion of their plant at Indianapolis, Ind., and has now 

put more furnaces at work, giving employment toa consider- 

able number of men who have been idle for some time. 
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Fig. 2—RIEHLE MARBLE MouLpING MACHINE. 
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A Good Educational Work. 

An excellent educational work is being done by the Young 

Men’s Institute of New York City, under the auspices of the 

Young Men’s Christian Association. Instruction is given in 

the following subjects : Steam engineering, practical electri- 
city, sanitarf plumbing, carriage drafting, mechanical draw 

ing, architectural drawing, freehand drawing, arithmetic, 

bookkeeping, penmanship, shorthand, typewriting, English 

grammar and composition, vocal music and glee club, and 

first aid to the injured. 
The classes are open to all young men between the ages of 

17 and 35 years. A distinctive feature of this educational 

work is that the theory is taught to those who are getting 

the practical part of the subject in their daily work. Fire- 

men are taught all the theory necessary for becoming en- 

gineers; engineers are prepared to take charge of higher 

grade engines; machinists are taught the mechanical 
drawing which they need in their work; young men in 

offices are taught commercial subjects. In this way the 

efficiency and commercial value of each student are increased 

for hisemployer. The enrolment for the season 1893 -94 was 

425 young men, 

There will be special exercises at the Institute, 222 Bowery, 

New York City, Tuesday, Oct. 2, to formally open the Edu- 

cational Department of the work. 

The Phosphor-Bronze Smelting Company, of 2200 Wash- 
ington Avenue, Philadelphia, has issued a new piice-list 

of the well-known phosphor-bronze alloys. 

The Union Railroad of Providence, operating 120 miles of 

road and about 200 cars, has awarded the contract for the 

electric heating of all its cars to the Consolidated Car-Heat- 
ing Company, of Albany, N. Y. This is the largest electrci 

heating order ever given, 

Onc Hirectory 
OF OFFICIAL CHANGES IN SEPTEMBER. 

_ We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Addyston & Ohio River.—S. Gano, Jr., has been appointed 
General Manager, with headquarters at Cincinnati, O. 

Annapolis, Washington & Baltimore.—Jas. H. Brown, 
General Manager, died Sept. 14. 

Atchison, Topeka & Santa Fe.—W. E. Symons, Master 
Mechanic at Raton, N. M., has resigned. 

Buffalo, Rochester & Pittsburgh.—F. G. Lauer is made- 
Master Mechanic at Rochester, N. Y. 

Butte, Anaconda & Pacific.—C. A.Swineford is appointed 
Superintendent, vice J. J. McLaughlin, resigned. 

Chicago & Eastern Itlinois.—Albert Griggs is appointed 
Assistant Superintendent Motive Power and Machitery; 
headquarters, Danville, Ill. 

Chicago Great Western.—S. C. Stickney, Acting General 
Manager, is made General Manager. 

Cincinnati, Georgetown & Portsmouth.—J. M. Myers is 
appointed Superintendent, vice Frank McQuiston, resigned. 

Cleveland, Cincinnati, Chicago & St. Louis.—Jas. A. 
Keegan is appointed Master Mechanic at Delaware, O., vice 
J. H. Bary, resigned. . 

Erie & Wyoming Valley.—S. D. King is appointed Super- 
inte Motive Power. D.E. Barton is made Master Car 
uilder. 

Flint & Pere Marquette.—S. T. Crapo is given full title of 
General Manager. H.D. Morris has been appointed Pur- 
chasing Agent, with headquarters at Saginaw, Mich., vice 
E. F. Wel , resigned. 

Kansas City Northwestern.—C. M. Rathburn, General 
Superintendent, resigned, and duties of office assigned 
to S. H. G. Clark, General Superintendent Missouri Pacific, 
by which road it is operated. 

Ketner, St. Mary’s & Shawmut.—J. H. Beardsley is ap- 
pointed General Manager, 

Lake Shore & Michigan Southern.—D. W. Caldwell is 
elected General Manager. A. A. Bradeen has been appointed 
Master Mechanic, with headquarters at Cleveland, B. vice 
J.S. Graham. 

Mexican National.—L. H. Sherman, Master Mechanic at 
Santiago, Mex., has resigned. E. W. Knapp is made Master 
Mechanic at Acambarro, and Robert Dewar is made Master 
Mechanic at Santiago. 

Mexican Central.—General Manager E. W. Jackson has 
resigned. 

Macon & Northern.—E. P. Horn is appointed General 
Manager. 

New York & New England.—F¥. E. Dewey is appointed 
General Superintendent. 

New York, Lake Erie & Western.—S. Bradley has been 
made Acting Master Mechanic of the Mahoning Division. 

New York, New Haven & Hartford.—J. N. Lauder, 
Sapenyencent of Motive Power, Old Colony Division, is 
ead. 
Savannah Line-—Hugh M. Comar and R. Somers have 

been appointed Receivers. 

South Carolina & Georgia.—E. M. Roberts, Superintend- 
ent of Motive Power, has resigned. 

Southern Iron Car Line.—H, M. Laird is appointed Mas- 
ter Mechanic. 

Southern. Railway.—R, D. Wade is appointed Superin- 
tendent of Motive Power. W.H.Thomas is appointed As- 
sistant Superintendent of Motive Power. . 

South Atlantic & Ohio.—D. H. Conklin, General Manager, 
has resigned. 

Toledo & Ohio Central Eatension.—T. D. Dale, previously 
Treasurer and General Manager, has been appointed Re- 
ceiver. in 
_ Utah Central.—J. H. Burgoon is appointed General Super 
intendent and Freight and Passenger Agent,vice T. J. Mack- 
intosh, resigned, 

Western Railway of Alabama.—Geo. C. Smith is elected 
President and General Manager. Office at AtJanta, Ga. 

Wanted, 

WANTED—By a large manufacturer some new specialty to — 

manufacture for the railroad trade. Address ‘‘ADVERTISER,” 
care of the NATIONAL CAR AND LOCOMOTIVE BUILDER. Fi 
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The Mexican Central intends ordering 250 freight cars. 

The Boston & Albany expects to soon ask bids for new 

cars, 

The Merchants’ Dispatch Transportation Company in- 

tends ordering 300 freight cars. 

The Delaware & Hudson has ordered 200 box cars of the 

Jackson & Woodin Company. 

The Ussuri section of the Siberian Railway was opened 

for traffic, Oct. 13, as far as Ussuri. 

The Safety Car Wheel Company, of Detroit. has been in- 

corporated in Michigan with a capital stock of $500,000. 

A 600-foot bridge across the Towa River at Iowa Falls, 

Ta., on the Illinois Central was destroyed by fire Sept. 28. 

- It is reported that the construction of the railroad from 

Antofagasta to Aguas Blancas, Chile, will be commenced 

at once. 

The roundhouse and eight locomotives of the Inter- 

colonial Railroad were burned at Riviere du Loupe, Que., 

on Oct. 20. 

Three men were killed and four injured by the explosion 

of a steam’ pipe in the Illinois Steel Works at South Chi- 

cago, Oct. 8. 

During the past year 41,399 applications were made for 

patents and 24,204 were granted. Of these 1,460 related to 

railway cars. 

The Michigan-Peninsular Car Company, which started 

up its Detroit shops in July, has again closed its plant for 

an indefinite period. 

Work on the Trans-Siberian Railway is being pushed on 

at such a rate that it is expected to be finished in 1901, in- 

stead of 1904, as originally intended. 

The Southern Railway has ordered 11 six-wheel switch 

engines ; three of the Rhode Island Locomotive Works and 

eight of the Richmond Locomotive & Machine Works. 

Richard Nagel has received a twenty-years sentence at 

St. Louis for wrecking a train on the Mobile & Ohio, June 
4 last. The fireman was killed and the engineer injured. 

Work which had been suspended on 18 Class R engines at 
the Juniata shops of the Pennsylvania company has been 

resumed. The engines are intended for use on the Western 

lines. 

The earnings of the Chicago, Milwaukee & St. Paul 

Railroad for the third week of October were $669,061; for 

the corresponding week of last October, $916,656; decrease, 

$247,595. 

The Schenectady Locomotive Works have recently re 

ceived an order from the Boston & Albany for six 6-wheel 
switch engines, four passenger and four consolidation lo 

comotives. 

The Southern Railway isin the market for new freight 

cars; also the Florida Central & Peninsular, the Central of 

Georgia, the Cincinnati, New Orleans & Texas Pacific, and 

the Plant system, 

It is stated that H. B. Plant, of the Plant system, has 

bought the Florida Southern Railroad, which runs through 

250 miles of the richest agricultural and phosphate lands in 

the State, for $2,000,000. 

During the last week of October the Pennsylvania shops 

at Columbus, O., turned out nine engines. The full force 

of this shop is 1, 200, and at present over 1, 100 1 men are at 
work on nine hours’ time. 

Two men who tried to wreck a Union Pacific passenger 

train in Utah during the Debs strike were recently sen- 

tenced at Ogden, Utah, to 12 years’ imprisonment each, 

anda third one for 4 years. 

The Texas & Pacific Coal Company has given an order 

to the Missouri Car & Foundry Company for 200 coal cars. 
They will have the Schaeffer bolster, the New York air- 

brake and the Gould coupler. 

The “ Knickerbocker special ” is the name of a new fast 

train of the Big Four route, which leaves St. Louis at noon, 

and deposits its passengers in New York City at 6:30 next 

evening, and in Boston at 9:05 p. m. 

It is reported that the contract forthe construction of the 
Guatemala Northern Railroad has been let. The road is to 

connect the City of Guatemala with Port Barrios on the 

Pacific Coast, a distance of 160 miles. 

It is announced that the Southern Railway wil! soon be- 

gin the erection of extensive new machine shops in Atlanta, 

(ia., on the grounds now occupied by the shops of the old 

East Tennessee, Virginia & Georgia road. ; 

Taking deep inspirations is an easy methed of warming 

one’s self when cold. They stimulate the circulation and 

oxygenate the blood, thus producing more heat. It is like 

applying forced draft to the furnace of a boiler. 

The man who invented the whaleback typeof boats now 

in use on the lakes says that the idea first came to him in a 

dream. Itisa matter of long standing report that the 

invention of the shot-tower originated in the same way. 

Observations have been made to learn what protection is 

given ground covered by snow. In one observation the 

temperature of the air above the snow was six degrees be- 

low zero; under the snow the thermometer stood at 33 de- 

grees. 

Mr. Orlando Stewart, the newly appointed Supérinten- 

dent of Motive Power of the Bangor & Aroostook Rail- 

road, expects to erect new shops for that road at Oldtown, 

Me., in the coming spring. The road is building a 60-mile 

extension. 

A cloudburst caused a depot on the Philadelphia & Read- 

ing Railroad, atasmall town near Reading, Pa., to be washed 

on the track in front of an approaching express train, Oct. 

3. The depot was demolished, as was also the woodwork 
of the express engine. 

A freight train on the Chesapeake, Ohio & Southwestern 

was wrecked two miles west of Newbern, Tenn., Oct. 16. 

The engineer, fireman and a brakeman were dangerously 
injured. Unknown persons had placed a tie on a tr estle, 
which resulted i in the wreck, 

The aggregate length of telegraph lines in existence 

throughout the world is computed at 1,069,123 miles. This 

total is made up as follows: Europe, 382,937 miles; Amer- 

ica, 548,812 miles; Asia, 67,875 miles; Africa, 21,687 miles; 

and Australasia, 47,812 miles. 

A 12-year-old boy was arrested at Bells, Tenn., Oct. 10, 

charged with wrecking the fast mail on the Louisville & 

Nashville on the 8th, in which several persons were in- 

jured, some probably fatally. The boy said he opened the 

switch to see what would happen to the train. 

The Grand Trunk Railroad is building at its Montreal 

shops two locomotives, one of which is to be asingle ex- 

pansion and the other acompound, They are being built 

for the puopose of making a test of the efficiency of tne 
two types under various conditions of service. 

A woman’s leg is worth $23,000, according to a Brooklyn 

jury. This amount was awarded Mrs. Anna Ericson, who 
was run over by a trolley car of the Brooklyn City Rail- 

road, and lost her right leg in consequence. Her husband 

is also suing on account of the loss of his wife’s services. 

William Haring, who was one of the victims at the ac- 

cident on the Manhattan Beach Railroad at the Parkville 

tunnel on June 3, 1893, received a check for $28,000 from 

the Long Island Railroad Company, Oct. 26, as compen- 

sation for his injuries, which consisted of the loss of both 

legs. 

The Michigan Central’s well known policy of contribut- 

ing to the comfort of its passengers in every possible way 
has suggested the extensive use of New River smokeless soft 
coal on its locomotives entering Chicago. As the result of 

tests a contract has been closed for an unlimited supply of 

the smokeless coal. 

John Jacob Astor, who has a strong taste for mechanics, 

took charge of a passenger engine on the Illinois Central 
Railroad recently, and, it is said, run it the hundred miles 

between Fort Dodge and Sioux City, Ia., at a rate that 

often dazed the regular engineer, 1t was%a star—sort of 

asterisk—performance, 

A passenger train consisting of six cars was wrecked on 

the Philadelphia & Reading road Oct, 18, As the third car 

was passing over a split switch the wheel flanges threw 1t 

open, and the three last cars of the train, consisting of two 

day coaches and a Pullman var, were run off on a siding 

and thrown from the track, One passenger was severely 

injured. 

Tin plate works to be the largest of their kind in the 

United States, and to cost $800,000, are to be erected 

shortly by Goldsmith, Lowenberg & Co., of New York, at 

New Kensington, Pa.; their capacity will be 60 tons of tin 

plate daily, it is estimated. The Pittsburg Tinplate Man- 

ufacturing Company will, it is said, also at once erecta tin 

plate mill at New Kensington, having a capacity of 30 tons 

daily. 

It is reported that the Southern Railway has perfected 

plans for the purchase of the Paducah, Tennessee & Ala- 

bama, the Birmingham, Sheffield & Tennessee and the 

Mobile & Birmingham railroads, and their completion and 

connection with each other. This would give tlhe Southern 

Railway a direct line between the Gulf at Mobile and St. 

Louis, and make it an active competitor with the Louis- 

ville & Nashville. 

It is said that aluminium forms a definite chemical comn- 

pound with copper. If a crucible containing molten 

aluminium, and another containing molten copper at little 

more than a red heat, have their contents mixed, the re- 

action is so intense that the metals are brought to a state 

of ebullition, and the crucible becomes white-hot. A billet 

of aluminium bronze shows no variation in composition 

from one end of 1t to the other. 

The Pennsylvania railroad lines east of Pittsburgh and 

Erie for September, 1894, as compared with the same month 

in 1893, show an increase in gross earnings of $103,573.07: 

a decrease in expenses of $41,053.20; an increase in the net 

earnings of $144,626.27. The lines west of Pittsburgh and 

Erie for September, 1894, as compared with the same month 

in 1893, show a decrease in gross earnings of $220,880.43; a 

decrease in expenses of $50,161.57; a decrease in net earn- 

ings of $170,218.86; a general decrease in net earnings of 

$35,592.59, 

The Panama Canal is fast developing into the most 

colossal and expensive ruin in the world. The wharves 

are falling into the water and acres of machinery are rust- 

ing to dissolution. On the isthmus are nearly 1,000 miles 

of steel track with locomotives and thousands of dump 
carts, now half-hidded in the tropical growth. Seventy- 

six great steam shovels stand side by side in the excava- 
tion buried in luxuriant vegetation. While 200 locomo- 

tives have been housed, it is estimated that nine-tenths of 

the millions squandered on this prodigous enterprise are 

going to waste. 

Engineering reports a queer accident on the Chatham & 

Dover line. As a train was running through a station on 

this road last month a piece of coal fell off the bunker of 
the tank engine and injured four or five people standing on 
the platform, one sustaining a fractured Jaw and concus- 

sion of the brain. General Hutchinson, in reporting on 
this, recommends that all bunkers of tank engines and all 

tenders be fitted with railings, and that strict orders be 

issued that coal must not on any account ever be stacked 

above this railing. Many companies, including the Chat- 

ham & Dover, are already doing this. 

Messrs. Miguel Morrell and M. Ferrer, of Santa Barbara 

Cal., have designed and patented a robber-proof express 

car, by the construction of which attacking robbers will be 

exposed to the fire of the express messenger from bullet- 

proof projections on the sides of the car, In the interior 
are barred compartments for the storage of treasure, the 

approaches to which are all exposed to the messenger’s 

firein case of attempted robbery, while the messenger 
himself can retreat to a bullet-proof compartment that 

commands the interior of the car and the sides of the train. 

It is said that the construction is designed to be simple and 

substantial, and yet not very expensive. 

A passenger train on the Southern Railway left the track 
about three miles south of Bristol, Tenn., Oct. 7. The 

engine fell across the track, and the express and mail cars 
leaped over it, and, falling on their sides, were soon a prey 

to the flames communicated from the firebox, and which 

consumed all of the train—eight coaches—with the excep- 

tion of the last car, a Pullman sleeper, which was cut loose 

and backed away. None of the passengers was seriously 

injured, but all the baggage was burned, The accident 

happened in a deep cut, and was the result of a bolt having 

been designedly placed on the rail by some unknown 

person. 

The annual report of the Northern Pacific Railroad Com- 
pany shows that the gross earnings were $17,902,076, 

against $29,551,302 in 1893; operating expenses $13,316,555, 

against $18,793,339 in 1898; and net earnings, $4,585,521, 
against $10,757,963 in 1893; other income, $826,518; making 

the total income for the year $5,412,034. Against this there 

was charged from charges for rentals, etc., $1,680,378, and 

with this amount there were interest charges of $10,234,- 

666, making a total of $11,915,039 to be charged against the 

total income of $5,412,034, which left a deficit of $6,503,004. 

Last year the deficit was $889,255. Of the deficit for 1894 

$2,262,794 was interest on the consolidated mortgage bonds 

which was not paid‘ 
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Standard Stable Stock Car, C., M. & St. P. Ry. 

The engravings on this and the opposite page illustrate 

the general construction and the design of numerous de- 

tails of the standard stable stock car of the Chicago, Mil- 

waukee & St. Paul Railway. This road is one of the lar- 
gest carriers of live stock in the world, and therefore special 

attention has been given to the construction of its stock 

car equipment with the view of having these cars strong 

in construction, durable in service, and also provide for 

the greatest practicable comfort of the animals to be car- 

ried. 
The drawings reproduced in our engravings show all the 

improvements made in the design of these cars up to date. 

The car is 36 feet 114 inches long outside of pillars, and 

is 9 feet 428 inches wide. It is 36 feet 24 inches long and 

8 feet 74 inches wide inside of the lining. The roof is 9 

feet 82 inches wide. The top of the brake staff stands 13 

feet 7% inches above the rails. The top of the running 

board is 12 feet 44 inches, and the center of the drawbar is 

348 inches above the rails. The bottom of car line stands 

7 feet 51 inches above the floor, The car weighs 18.200 

pounds, and its capacity is 60,000 pounds. 
The side, intermediate and center sills, are made of Nor- 

way pine and are 35 feet 6 inches long, by 44 by 8 inches. 

The side plates are also made of Norway pine, hnd are 36 

feet 112 inches long, by 44 by 8inches. Nearly all the other 

members of the framing are made of white oak of the 

dimensions shown in the following table: 

Msi 
Kind of a O 

5 8 Name. Wood. Finished Size. 

Zo 

Framing. Ins ing) E62 Ins 
Dl Gand SUS catice aoe nanies ee riewiaeas White oak|i} x 7%x9 2 
S41 Sb Sills ieee. be veseaernen we ‘eA es 7 -xi8 6 
4 |9%raft timbers (see draw gear). bi “ |te4x 7 x9 10 
ol MT PLL LOR: sess chaeieerhe sian miele “9 “«  1334x1344x 9 1 
DAP PORATES hs. asta be seaaide eeinemes 5 COPIERS atop fap eid Ih 
2 |DVead wood (see draw gear).... er co ex 8 <x sO 
4 |Corner posts, endsS.............. nf Se bye ea BS ede 
4 4 oe PID. cers Revsbiooan ¥ De aoe kote. Koy) mk 
47| Side. 6 0or Poste... 2. euee eee > se 33 eT OO4K 4 ak ei a 
4 |End door posts............00s0- es A 913545 .4 6 Xai) a 
41 Transom POsts..— «ccsusnss vee ne Cae BY ge Bee ff 
4 |Intermediate posts .... ........ LN) SS S94X dee ee. 
a adder POsts.weasossesco-s = en * ‘© 1934x 334x 7 7 
SB (Side Dracesiscse.Sisc+s snes ES 4 side Via aida é te} 3) 
4 iy pak Buses Richieis ale ottawa’ pis ss 2 x 6 x Saag 
AUD ce Maer ee rapt ES Sega XO. XA 

Ast CSLIINES cres'cs eh oe beri eee isteey bed “ 1134x 9144x 9 314 
DPV Rid@O Pie sie spas spare opscse v's sees 5 4 lon ox 4 axeG 1 hog 
4 |Intermediate ribs, spliced......| “« 14x 3 x23 05% 
4 ¥ y Pon Ages “92 “« |1x 3 x13 11% 
4\Sidé belt. rails.cesaseass o3 pee es a “ 1134x 6 x15 10% 
2\End “ MYO sed: 2 ae Pane eee ad “ 1134x 54x 8 7% 
z |Upper end door thresholds .... * “© 1334x 544x 2 216 
2 |3ide door thresholds ....... vas ae “« 13 x 54x4 84 
6 |Shims for side door thresholds. f 8) | BAX SexcOl bbe 
2 be! “* ladder posts .... .... . 3 Bex 234x 0 5% 
2: |Side door slides. 5.5 veces cdeaas yp: “ \ltex lex 9 0 
2 |Center pin blocks for car fr’me rs “ l4lex 7144x 0 934 

17 |Running board cleats ......... ss “« 1134x 134x 1 11% 
Sistrips for bay rack: | Ges.n.s~ c “ |1bex 2hexl4 11 
4 |Finish strips on end plate...... White pine] %x 244x 4 10 

i} 

Drawings of these are reproduced in our engravings with 

such other data marked on them as will enable those in- 

terested to study their design or to reproduce them. The 

following table names the other wooden parts used in the 

construction of this car, the kind of wood required, the 

ent 
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Sectional and End Views, Stable Stock Car. 

Kind of Finished Size. No. Name. Wood. ; 
—— ae i area It will be noticed that the feedboxes are important fea- very successfully by these cars for about two years now, 
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Car Shop Economy.—III. 

BY JAMES F, HOBART. 

(Continued from page 150, NATIONAL CAR AND LOCOMO- 
TIVE BUILDER for October). 

Nut Tapping and Bolt Cutting.—Methods of doing this 

work need an overhauling in a good many railroad shops. 

Antiquated machines, making very few revolutions per 

minute, don’t pay in such times as the present. Every shop 

ought to run machinery as fast as the crack locomotive on 

that road, viz., ‘‘ as fast as it can go.” There is no sense 

in tapping a three-eighths bolt at a speed of 20 revolutions 

per minute, the same speed as is used for a one-and-a-half 

inch bolt. 

If one of these ‘‘by-the-day ” machines exists in your 

shop, and has taken root so deeply that it cannot be re- 

placed by a modern tool, then just drive that machine 
through a pair of cone (step) pulleys and see what a differ- 

ence it makes in the daily output. Probably if the old 

““by-the-day ” man is on duty, who has seen that machine 

for the past 20 years, you will be obliged to give him a lit- 

tle vacation, while you learn a smart boy to run the 

machine. Again, trouble may be met with in getting the 

belt to run on the fastest speed of the step pulley. If any 

trouble is met with in that direction, a little piecework oil 

will lubricate the machine so the belt will run all right 

just where you want it. 

Bolt cutting machines are subject to the same trouble. 

They are operated at speeds much too slow. Many of 

these machines now running in car shops could have their 

speeds doubled without deterioriating the quality of the 

work turned out, or injuring the dies by overheating. 

The same may be said of the lathes, drill presses and other 

machine tools ; they run slower than is necessary. Even 

upon soft iron of moderately small diameters, lathes are 

sometimes run at speeds which make necessary a second 

look at the machine to make sure which way it is running ! 

In working brass the speed is increased, but only up to 

where iron could just as well be worked, and 7s worked in 

progressive shops where ‘‘ Get there” is impressed upon 

every machine operator in the shop. Steel may be worked 

at higher speeds than car-shop machinists ever use. Go 

into the shop of any concern using a good deal of steel, 

and see how fast metal-cutting machines run in that shop. 

Take, for example, the shop of T. R. Almond, the chuck 

manufacturer, York and Washington streets, Brooklyn, 

N.Y. Every day in the year his lathes are running from 

300 to 400 revolutions per minute upon steel 1? inches in 

diameter, giving a speed of from 137 to 180 lineal feet per 

minute. Even at these speeds, in a finishing cut, the 

tool stands up to its work without regrinding, over 70 to 

80 inches in length of steel of the diameter mentioned, 

giving an area of 385 to 440 square inches for each grind- 
ing of the tool. 

Hand Lathe Work.—There is a deal of this kind of work 

done in railroad shops, which 1s unnecessary. By “hand 

lathe work,” I do not mean tooling of work ina speed 

lathe with hand tools, but I do mean the making in ordin- 

ary lathes, by hand manipulation, such things as studs, set 

screws, finished hexagonal nuts and the multitude of small 

metal parts that go to make up the modern passenger car 

and locomotive. For the purpose of example take a steel nut 

(hexagonal of course), the sides left as delivered from the hot 

press, the top to be finished. To put these nuts one by one 

through the nut-tapper, then screw them upon a short 

screw arbor mounted in a lathe chuck, take much time, 

especially as all the turning off has to be done after the 

work is thus mounted. Then the nut must be finished upa 

little with a hand tool, smoothed with emery cloth, and 

perhaps polished. 

All this, as the Chinaman said, ‘‘takes too much long 

enough.” The way to do such work is to use a turret 

lathe with a hollow spindle. Put on a chuck which will 

just take the nut, and which will allow it to be squeezed 

therein tight enough to hold it there during the milling 

operations, A rod inside the hollow spindle will drive the 
nut out of the chuck after it has been milled. The first 

tool in the turret is a square-end Concern used for pressing 
the nut firmly into the chuck after it has been loosely placed 
therein by the fingers, while the lathe is running, if neces- 

sary, but usually it is not, as the lathe must be stopped and 

reversed to back out the tap, and then, when it is stopped 

again, the nut can be removed and another slipped into 
the chuck. 

The nut tool is a drill which cuts out the hole to the size 

necessary for tapping. In nice work a reamer follows the 

drill, but in car work this is unnecessary. A mill comes 

next which faces off the whole top side of the nut and 

makes it so smooth that further polishing is unnecessary. 

Then comes the tap; that tool must be mounted in a pecu- 

liar kind of chuck, which in turn is put into the turret: 

The device consists of a stud which is fastened into the 

turret as described, and a sleeve which slides upon the 
stud. The sleeve carries the tap, and by means of a clutch 

arrangement the sleeve and stud are locked while the lathe 
man is pressing upon the turret feed lever. It is also 
locked while the lever is being pushed in the opposite di- 

rection to pull the tap out of the work (the lathe, of course, 

being reversed), but when in position midway between the 

two described the sleeve_.and stud are free, and the former 

can revolve, carrying the drill with it. 

In practice the chuck works as follows: In' pulling on 
the turret lever to force the,tap to* take hold, the clutch is 
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locked and the sleeve becomes fixed to the stud, carrying 

the tap into the work. When the tap gets in nearly deep 

enough the turret carriage arrives at the stop and can go 

no farther. But the thread keeps on drawing the tap into 

the work until it gets far enough in to pull the members 

of the chuck clutch apart. Then the tap will revolve with 
the work and go no farther into it. The turret lever is 

not touched again until the lathe has been reversed. Then 

the lever is forced back to pull the tap out of the work. 
This action causes the other clutch to act, again locking 

the stud and sleeve and screwing the ‘tap out of the work. 

Nothing further is necessary, except to smooth up the corners 

of the nut a little with a bit of emery cloth. Then the lathe 

is stopped, the finished nut driven out by the plunger rod 

in the hollow lathe spindle, another nut put into chuck, 

the lathe reversed to ‘‘ go-ahead motion” again, and the 

same things repeated. Time, 30 to 35 seconds per finished 

nut. Compare this with the old way, and note the differ- 

ence. 
Drop Press and Punching.—This is a time saver—a pair 

of time savers infact. Much of thesmall work can be made 

in the drop press, by one man, which now requires several 

blacksmsiths and their helpers to turn out Take for in- 

stance, a plain eyebolt. Lots of them are used in car work, 

and to make one requires several operations, not the least 

of which is welding. By the drop-press method eyes are 

died right out of a solid bar, with very little waste of 

material (only the ‘‘fin” where the dies come together), and, 

if to be short, the shank can be quickly drawn down to the 

proper size, leaving a “‘solid’’ eyebolt. 
For long eyebolts, two welds are necessary. one in the 

eye, the other to join the short eyebolt to the long rod. In 

the drop-press method, one and sometimes both welds are 

dispensed with and the perfect eyebolt can be formed and 

finished nearly as quickly as the turret lathe finished up 

and tapped the hexagonal nut. The amount of work that 

could be done to advantage in a drop press is very large. 

All the grab irons and ladder rungs (when iron ones are 

used, as they always should be) can be forged in the drop 

press to advantage. 
The Power Press.—It is from the use of this machine 

that the greatest economy of blacksmithing is secured. 

Procure one of these machines, and, with a double punch, 

all the old flat sheet-iron which comes to the scrap-heap can 

be punched into as nice cut washers as can be desired? 

Lots of such metal goes to the junk dealer from every 

railroad, but there are hundreds of good washers in a 

wornout tender tank, a dozen or two in a discarded switch 

target plate, and any quantity of thick washers for bridge 

work in worn-out boiler plate, and shearings from the 

boiler-shop. 

One of the new-fashioned dies will punch the hole and 

the washer at the same stroke, and the machine turns out 

complete washers as fast as aman can shift the plate 

under the punch, which is almost as fast as an ordinary 
clock can tick. But washers are not the only things that 

can be made with the power press. Brake levers, even of 

the heavy Westinghouse pattern, can be pressed out com- 

plete, holes and all, ata single stroke of the machine. Allof 

the brake levers used on the Lehigh Vailey road are punched 

out in this manner by a machine built for that purpose. 

The inventor of the double-punch washer die, and of 

such a machine as just described, is the foreman of the 

Lehigh Valley machine shops, at Packerton, Pa., Mr. 

James Long, who has placed a number of these machines 

in the shops of various lines, where they are doing good 

work and effecting considerable economy. 

Buffer Plates and Bolster Irons.—These pieces can be 

punched and sheared easily at a single operation on one of 

Long’s machines. The buffer plates have four holes punched 

through them. These holes are subsequently countersunk 

by placing the plates in an iron form or jig, consisting of 

two heavy pieces of metal hinged together. This device is 

opened like a book, the plate laid in and the holes counter- 

sunk by driving a punch (by hand) of the right shape into 

the holes, one after the other. This way could be improved 

upon by setting up the punch to do the countersinking all 

at once, but, as it has to be done hot, the jig method works 

fairly well, two men being able to countersink the plates 

as fast as another man can heat them in a very large forge 

fire, where the plates are piled up solid in two piles, the 

bottom plate being removed alternately from each pile as 

fast as heated to a dull red. 

Treating Second-Hand Material.—A good deal of the 

ironwork that comes back to the shop from wrecks, repairs, 

changes and the breaking up of old cars, seems to be in as 

good condition as when new, but, owing to the doubt that 

there may be concealed cracks, flaws or fractures, the mas- 

ter mechanic hesitates before ordering the second-hand 

material used again. But some have found a way of de- 

tecting flaws in most kinds of ironwork, from a bolt toa 

car axle. The way is to heat the object, then, while hot, 

to examine carefully for cracks, which nearly all become 

visible during the conduction of heat, one side of the crack 

appearing redder than the other side, making the crack 

appear sharply defined, like a joint between two differently 
heated pieces of metals. A very insignificant crack will 

show itself in this way, and a big crack will show up in 

such a striking manner that one is apt to wonder how the 

bar holds together with such a break in it. 

Bolts may be heated and straightened and their sound- 

ness noted at the same time, for, in nine cases out of ten, 

if there is a crack in a bolt it will be just under the head. 

In the one case out of ten above alluded to, the crack 

elsewhere was caused by heavy bending where the crack 

appears. Caraxles that have made a large mileage are 

taken into the shop and heated one end ata time. Exist- 
ing cracks are usually found, and they are generally lo- 

cated pretty near to the junction of the axle and the inner 

wheel surface. 

Tron truck frames, examined in thesame manner, espe- 

cially when a little out of shape by jambing, or squeezing, 

yield up their defects, and have the strains of molecular 
crystallization redistributed and released at the same time. 

In case of car axles especially, it would be well to heat 

them entirely at a single operation, in a large furnace, and 

after examining for cracks, to allow them to cool slowly in 

the open air, but piled rather closely together, so as not to 

cool too rapidly. There is onefthing*in favor of rapid heat- 

ing: the cracks, if they do exist, beceme visible much better 

when the heat is suddenly applied toa portion of the object, 

say to one end of an axle. As the heat spreads or travels to 

the other parts, any crack will 'show up smartly as a divid- 
ing line between the hotter and cooler portions of the metal. — 

Stencil Lettering and Shading.—Some roads show very 

fine lettering on their cars at an expense less than one— 

half that incurred by other roads in putting up no better 

looking work. This variation in cost is caused by the 

different methods of lettering. The expensive system is 

to lay-out each letter in regular sign-painting style, then — 

outline each letter with a striking pencil (brush), a final 

filling in of the outlines, and then an evening up or blend- 

ing of the whole letter. The economical way is to use a 

stencil cut for the whole word, name or sentence. Such a 

stencil is made by laying out the lettering on stout (not too 

thick) manilla paper. After completely outlining each 

letter with a pencil, cut out the letters with a sharp pen- 

knife, taking care to leave a sufficient number of tie strips 

to prevent the falling out of the centers of some letters and 

figures such as O, B, D, etc. In fact, the paper stencils 

must be cut the same as any other stencil. 

Color is applied directly to the surface of the stensil and 
dabbed through the openings with the end of a rather 

short-bristled brush ; that is the secret of stencil lettering. 

The brush must be square and even on the end, for if any 

of the bristles bend and slide under the paper stencil there 

will be no smooth, even line at the edges of the letters. but — 

rough, jagged edges that cannot well be patched up. If 

a proper brush be used, and the man who uses it has the 
“‘ know-how,” there will be no difficulty in getting a fine 

edge to each letter. Then blending 1s all that is necessary 

to finish up a good job of lettering. 

To prepare a shading stencil, the original stencil is printed 
upon another sheet of manilla paper ; then, when dry, the 
proper shading is laid out and cut in the same manner that 

the original was made. Double shading is donein the 

same way. Both the finished stencils are printed on a third 
sheet of paper, and the second shading is located and cut out 

Gold-leaf work is sometimes handled ina similar manner, 

The stencil is cut to the exact shape required for the gold 

leaf, and the size put on with the stencil. If care be taken 

in putting on the size no trouble will occur when the extra 

gold leaf is rubbed off. ; 

Shop Fuel for Steam-Making.—Considerable difference 

of opiiion exists among railroad managers as to the prac- 

ticability of burning refuse wood as steam-making fuel. 
Some roads make a practice of so doing; the D., L. & W., 

at their Scranton, Pa., shops, run one or two boilers con- 

tmually on wood, the others, in the same battery, being 

fired with coal. Old cars, broken up, or repaired, furnish 

mostof the fuel. Shop waste makes another considerable 

item, and whatever more is needed is made up from the 

road in the shape of old ties. Some roads do not consider 

old ties worth collecting and fitting for shop firewood, 

therefore they burn them on the road in bunches of 100 or 

200. Other roads sell themon the spot to local residents. 

Still others collect and sell their ties by the carload to man- 

ufacturers along the line of the road. 

To Visit the World’s Railways. 

A commission representing the Field Columbian Museum 

sailed from New York early in October to visit every 
country in the world having railroads, in the interests of 

the museum. The party ismade up as follows: Maj. J. 

G. Pangborn, President; Lieutenant Read, U.S. A., Sec—_ 

retary; Edward H. Winchell, New York, artist; W. H. 

Jackson, Denver, Col., photographer; Clement F. Street, 

mechanical editor of the Railway Review, Engineer; a 

stenographer and a servant. ; 

The route the party will pursue is stated to be as follows: 

The members spent the month of October in Great Britain 
and will proceed from there direct to the Orient, leaving 
the continent of Europe until the next year. On the first 

of November they leave London and go via Gibraltar to 

Morocco, Algiers, Egypt, Palestine, Turkey, to the termi-_ 

nus of the Russian Trans-Caspian Railway, Persia, Ceylon, 

Bombay, Calcutta, Delhi, Burmah, Straits Settlement, 

Siam, China, Japan, Sandwich Islands, Friendly Islands, 

Australia, New Zealand, New South Wales, Queensland, 

Madagascar, Transvaal and Cape Colony, and up the west 

coast of Africa to Lisbon. From Lisbon begins the Euro- 

pean continental tour. After its completion the commis- 
sion will sail from Lisbon to Rio de Janeiro and make an 
extended tour of South America, Mexico and th® West 

Indies before its final return to the United States, 
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A High Pressure French Locomotive Boiler. 

In a paper read before the Western Railway Club at 
Chicago, Mr. E. M. Herr gave an interesting account of 

his observations of European locomotives during his recent 

trip. He exhibited a drawing of one of the latest boilers 

designed to carry 220 pounds steam pressure. It is in use 

on an 8-wheel coupled freight engine on the Paris, Lyons 

& Mediterranean Railway. We reproduce the drawings 
herewith. Speaking of French locomotive practice Mr. 
Herr said : 

Very high steam pressures are now common on French 

compound locomotives, the newer type nearly all car- 
rying 220 pounds per square inch. The boilers for these 

high pressures are mostly Belpaire and are very care- 

fully constructed and made of steel bought on very 
elaborate specifications as to quality and strength: 59,750 

pounds per square inch and an elongation of 26 per cent. in 7% 

inches are specified by the Paris, Lyons & Mediterranean 

Railway. They also require the entire flanging and fitting 

to be done at red heat, that every sheet shall be annealed 

after flanging and that all punched holes shall be above .08 

inch small and reamed out. All staybolts, including the 
roof stays and cross braces above the firebox, are drilled 

with about ,;-inch holes through their entire length. In 

the most recent boilers Serve tubes are used. By using 

these ribbed tubes a much shorter length is necessary to 

provide proper heating surface. Serve tube boilers with 

more than half the entire force had been with the company 

less than five years. Had all of them earned a guaranty of 

uninterrupted, undiminished wages ? 

By increased attention to their work the mechanics have 

under the same scale of piecework prices increased their 

average daily earnings from $2.03 in last April to $2.16 in 

the last half of September, the latest report received. 

The Central Railway Club. 

Cleaning Passenger Cars, Drivine-Boxes, Hanging 

Freight Car Doors, Pistovs and Packings. 

At the September meeting of this club Mr, F. H. Soule 

read a report on 
Cleaning Passenger Cars. 

The report stated that passenger cars should be washed 

off on the outside after about every 200 miles run with clear 

cold water, using an arrangement consisting of a hollow 

handle attached to a perforated brush head through which 

a stream of water is applied simultaneously with the rubbing 

of the brush, where hose connections are available. Where 

bucket and brush are used care should be taken to renew the 

water before it becomes gritty. The hand rails and door 
knobs should be wiped clean, the other parts of car body 

being not wiped, but merely washed thoroughly as above. 

The trucks should also be wiped on the outside, and other 

parts that can be reached without going under the trucks. 

In freezing weather the cars should be clean on the outside 

by dry wiping exclusively. No injury to varnish will occur 

Locomotive Boiler to Carry 220 

The firebox is of 

course of copper, as are all the short staybolts in the side, 

back and tube sheets. The crownbolts are steel. 

Annual Report of the Pullman Company. 

The annual meeting of Pullman’s Palace Car Company 

was held in Chicago, Oct. 18. The usual quarterly divi- 

dend of $2 per share was declared. The old directors were 

re-elected. The fiscal report states that 5,282,324 passen- 

gers were carried in Pullman cars during the year ending 

July 31. The surplus for the year is $2,320,416.90. Last 

year’s surplus was $4,000,000. In his report Mr. Pullman 

said, in referring to the strike, that the impression given 

out that the trouble was caused by excessive rents at Pull- 

man was not true. None of the old tenants was evicted. 

Many have left as they found work elsewhere, but 

279 remain. The shops now employ 2,640 men. Car 
building contracts are being executed at prices that 

give no profit. Such contracts are taken because the shops 

are being kept in operation for the repairing of the com- 

pany’s own cars, and to give as much employment as_pos- 

sible in the present condition of business. 
Speaking of the car-building business, Mr. Pullman said; 

The depression in the car-building business, which began 

in 1893, manifested itself not only ina falling off in the prices 

for cars, averaging in ail classes 24 per cent., but in such 
stagnation that the force in the Pullman shops on November 
1, 1898, was less than 1,100, while the average number 

employed in the fiscal year ending July 31, 1893, was 4,457. 
Inthe months of August and September, 1893, we had an 
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opportunity of making only six bids for work, of which but 

three were accepted. 

In order to procure car-building contracts, a reduction of 

the wages of April, 1893, of the car-shop employees, averag- 

ing 19 per cent., was made, to make them correspond with 
those paid by other car manufacturers ; and by making bids 

at shop cost and less we secured work aggregating about 

$1,500,000. On the accepted bids out, net loss was over 

$50,000, 

In referring to the strike, Mr. Pullman said among other 

things that if the men had continued at work instead of 

remaining idle for nearly three months, wages amounting 

to more than $350,000 would have been paid them, a sum 

to be contrasted with the total value of contributions made 

for them, which did not exceed $50,000. 

I may observe also that there have been indications of a 

feeling in some quarters that this company ought to have 

maintained the scale of wages existing in the car manufac- 

turing department in April, 1893, without regard to the 

current selling prices for cars, paying the consequent in- 
creased losses in the car building business out of the com- 
pany’s earnings in the independent business of operating 

sleeping cars,and thus sharing the sleeping-car earnings 
with the car building employees who, to use the language 

of one questioner, “‘ had been working for along time.” At 

the time of the strike 227 of the shop employees had been in 

the employment of the company for less than a year. and 

under this process, and a better appearance will be attained 

than by the use of warm water. 

The use of the compound known as ‘Perfection Car 

Cleaner” was recommended for occasional use, diluted with 

water. It was said to be non-injurious to varnish. The 

usual attention to lamps should be maintained, and water 

coolers should be emptied, rinsed and wiped out inside. 

Closets, urinals and drip pans should be thoroughly washed 

out and rinsed, followed by another rinsing with solution 

composed of chloro-naptholeum and water, in proportions of 

one gallon naphtholeum to one barrelof water. Urinal] thus 

treated will remain odorless during continuous trips between 

terminals, and icings of the urinals will not be necessary. 
Next cushions should be taken out, doors and windows 

opened, and interior of car dusted throughout. The wood 

work and glass should then be wiped, and if necessary 

cleaned off with a damp sponge. The floor should be mopped 

with cold water in summer and warm water in winter, and 

sponged under the seats, corner of car, and under the 

steam pipes with soft-soap or kindred compounds, and 

rinsed/with cold water. The cushions should be thoroughly 

dusted, and put back in place, and windows, doors and 

ventilators closed to prevent dust blowing in from the out- 
side. Curtains or blinds should also be drawn to preserve 

color of upholstery. Upholstery should be beaten or cleaned 

by the use of compressed air once a week during the summer 

months, and twice a month at least during the winter. 

During the discussion of the report it developed that the 

hollow iron handles of the fountain brushes mentioned made 

these so heavy and cumberson that their use had been aban- 

doned on some roads. Mr. Potts said that on the Michigan 

Central they used a bamboo handle with gas pipe connection 
for these brushes, the water flowing through the handle, 

and the results were entirely satisfactory. 
Mr. Mackenzie said the experience of the Nickel Piate with 

the fountain brush was unsatisfactory. Compressed air had 

been found injurious to the finish of the interior of the cars, 

especially around the window sashes. A compound of cas- 

tilé soap and oxalic acid is used for cieaning the exterior sur- 

face of cars on this road. 
Mr. Potts favored the use of the fountain brush in washing 

cars, as the application of the brush simultaneously with 

a flowing stream quickly cleaned the interstices in which 

dust and dirt accumulated. The labor of one man was also 

saved. 
Driving Boxes. 

Mr. West presented a report from the committee on “Best 

Construction and Practice on Locomotive Driving Boxes.” 
The report did not approve of the use of solid bronze boxes 

because of bigh first cost, large expansion when hot, and 

because when worn the sides are apt to close and pinch the 

journal and cause ahot-box. A solid bronze bearing cost 

less than one with soft filling. If the journal gets hot there 

is no soft metal to melt and plug up oil holes. A box with 

gib brass is more liable to break on account of cracks start- 

ing from the corners of slots cut for the brass, The report 

indorsed cast-iron boxes. This subject caused considerable 

discussion. = a 

At the October meeting Mr. MclIlwain read a committee 

report on methods of hanging freight-car doors, It was sub- 

stantially as fol.ows ; 

Hanging Freight-Car Doors. 

There are some of us here to-day who remember the crude 
methods of how doors were hung 30 years ago, with a track 
at the bottom and a guard at the top, generally of wood, 
fastened with a common eyebolt and hears In those days 
every station master was supplied with a bar to open car 
doors. Doors and bars were almost as great an expense as 
drawbars. Later a great improvement was made when the 
door track was moved to the top, with hook-shaped hangers 
attached to the top of the door with button-head bolts, the 
nuts outward as arule. The door was held in place when 
closed with two hasps on the bottom near each corner. The 
hasps were fastened similar to the hangers. 

This class of door could very often be found along the side 
of the track between stations or around the section men’s 
quarters utilized as ‘*‘ lean-to’s” for the cows and pigs. As 
we grew older, and it is to be hoped, wiser, the car door 
attachments were improved ; brackets were applied to the 
side of the car at the bottom of the doors. This improve- 
ment prevented the door from awinging outward over a safe 
distance, when opened or unfastened. This plan, with a 
guard or shield over the top, is common practice to-day. 
From the plain top door slide and hanger to the hanger 
with rollers or sheaves, progress has been very rapid. We 
believe that the coming freight-car door to be perfect in 
every particular, and satisfactory to both the transporta- 
tion and mechanical departments, will require to embody 
these essential points: First, safety; second, protection to 
the property in transportation from theft, fire and water; 
third, ease of operation ; and last, but not least, economy in 
production and maintenance. 

Pistons and Packings. 

A report on this subject was made by Messrs. Miller, Ames 

and Taber. It favored the use of T-ring pistons instead of 

solid heads. The comparative first cost of these pistons is 

5 30°09 ‘ 
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about 50 per cent. in favor of the solid head. However, the 

frequent renewals and reboring of cylinders will soon place 

the balance in favor of the T-ring piston. The committee 
reported in favor of a nut on the end of the piston-rod to re- 

tain spider, this being preferable to key or other method of 

fastenings. 

Mr. Ames reported using United States metallic packing 

on piston and valve rods, and he believes it to be as economi- 

cal as any packing in use to-day. The average cost per year 

for piston and valve-rod packing is about $2.95 per engine. 

Mr. Taber reported his experience with metallic packing as 

being satisfactory and preferable to hemp. 
Hemp is being used at present on all Dunkirk, Allegheny 

Valley & Pittsburgh engines; cost about 26 cents per thou~ 

sand miles on freight and 17 cents per thousand miles on 

passenger. With this packing the wear on steel piston and 

valve rods was found to be as follows with four engines, two 

in freight and two in passenger service : 

Wear on Wear on 
valve stems, piston rods. 

Miles run. Inch. Inch. 
83,604 as oe 
77,808 ts a 
57,725 ts Ys 
53,452 1s a 

Hemp, United States and Sullivan metallic packing are 

used on the New York, Chicago & St. Louis. In addition to 

these a home-made metallic packing is used for valve stems. 
One of the officers of the road in speaking of the matter 

said : 
‘“We have had considerable trouble with the Sullivan 

packing in valve stems, allowing steam to escape. The 

home-made and United States have been very satisfactory. 

The cost of Sullivanand United States is the same, 50 cents 

each for valve stem and piston rod, or $2 perengine. From 

present experience we believe that this packing will average 

about 50,000 miles without renewing. The wear on valve 

stems is very slight. Engine No. 159 on passenger run has 

made 264 miles every day except one since Oct. 1, 1893— 

metallic packing in valve stems, home-made—96,096 miles, 

The stems are worn on left side inch, on right side 4; inch, 

The home-made consists of three metallic rings divided in 

three pieces each, with a piece of 24-inch rubber hose around 

same. This is placed in stuffing box, front end pressing 

against steam ring. A rubber gasket is placed between back 

end of packing and gland. The first cost of this packing is 

about 30 cents for one valve stem, and costs about 10 cents 

per thousand miles to maintain.” 

The committee recommends any good metallic packing as 

the most economical and preferable for use in all cases. 

Messrs. Bissell and Rood made a report upon the advisabil- 

ity of having a dinner in connection with the annual meeting 

in January, and it was decided not to abandon the banquet. 

The president appointed Messrs. Bissell, Rood, Robson, 

Hewitt and Griffith a committee with full power to make all 

necessary arrangements. 

eee. SS 

A stick of dynamite placed on the rail was exploded by a 

Baltimore & Ohio passenger train Oct. 18, The track and 

engine truck were badly damaged and the passengers were 

badly jarred and scared, but no one was seriously hurt, 
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Railway Companies and Their Employes. 

In discussing some phases of the labor problem in our 
last issue we mentioned the fact that Mr. Ossian D. Ashley, 

President of the Wabash Railroad Company, had proposed 

a plan for promoting content among wage workers and for 

enlisting their best efforts in the interests they serve. Mr. 

Ashley being himself an old railroad man and a large 

employer of labor, is specially well qualified to treat the 
subject as pertaining to railroad service, apd he has chosen 

this field for the elaboration of his theory partly because 

of the magnitude of this service and the great number of 

its employes, and partly, perhaps, because it 1s on the 

efficiency of such service that the interests he represents 

depend for prosperity. The articles written by Mr. Ashley 

on the subject have appeared in the Railway Age and 

Northwestern Railroader. We present in the following a 

résumé of these that will indicate to the reader the nature 

and scope of Mr. Ashley’s plan: The proposition is begun 

with the broad statement that intelligent humanity re- 

gards ‘‘the unequal distribution of wealth, which gives to 

half the human race ease and comfort, while yet the other 

half lives only by incessant toil or suffers in poverty, as an 

evil which should be corrected by any just process.” Un- 

happily this feeling has brought to the surface narrow- 

minded, hot-headed men whose counsels in labor circles 

have retarded instead of advanced the object in view. 

Peaceful agencies and lawful methods must prevail. The 

principles of self-government insure the equal rights of all 
and protection to life and property. Goodwill toward men 

is the sentiment that promotes philanthropic schemes, and 

such must depend on voluntary action. Therefore, ad- 

vancement along these lines is a work of education that 

requires time to show material progress. 

Generally speaking the efforts at profit-sharing have not 

proved satisfactory, partly because of unskillful methods, 

because responsibility cannot be enforced, and because 

under adverse circumstances employés are both unwilling 

and unable to bear their share of losses. This does not 

imply that the principle of co-operation is wrong, but 

simply that mental and physical labor must be combined 

in conducting business undertakings, ‘‘and that where 

the one strives to act independently of the other it must 

fail from sheer inability to compete with the combined 

forces of both.” To promote the welfare of employés there 

must be mutual assent of employer and employés to regard 

and advance each other’s interests. Antagonism is fatal. 

Railway service offers a good field for the prosecution of 

the plan proposed, and as its success would lead to econ- 

omy in operating expenses, three parties would be gainers 

—the people, the operatives, and the railway companies, 

The first step is to proclaim a policy of promotion accord- 

ing to ability and meritorious service, this to extend to offi- 

cial positions. The next step is the establishment of a well- 

constructed system of life insurance and pensions, to be 

conducted on different principles than those governing 

ordinary life insurance, as it should embrace accidents and 

pensions within its provisions. The fund to establish this 

system should be entirely provided from the earnings of the 

railway, as it should be permanently under the complete 
control of the company. The employés would simply be 

beneficiaries of the plan by virtue of faithful service and 

in proportion to the length of such service. This arrange- 

ment is well calculated to promote loyalty and efficient 

service, and this is bound to result in economical operat- 
ing. 

Referring to the coal and railroad strikes of the past 
summer, which, through sympathetic influences spread 

over vast territories, Mr. Ashley says the results were a 

loss of traffic to the railroads extending through May, 

June anda part of July, a loss to many industrial works 

which were obliged to close for want of fuel; a loss to 

the railways and the people in the advanced price of coal, 

and a loss to the strikers of their usual wages. These 

losses aggregated millions of dollars, and were largely suf- 

fered by people who had no relation to the disputants, 

The only persons who could have profited by the coal 

strike were the dealers, who could sell coal at high prices 

when the supply was checked, showing almost incredible 

simplicity on the part of the strikers. 

These strikes were the most causeless in the history of 

organized labor, and they were the most complete fail- 

ures. ‘The lesson was severe but salutary, teaching that 

mob law cannot prevail here, ‘‘and that all claims made 

upon emplcyers by the employed, or vice versa, must be 

founded upon justice to have any chance of success.” The 

unprecedented interference with train movements during 

both these strikes, and the general lawlessness of the strik- 

ers, amounting to aninsurrection in the railroad strike, 

caused foreigners to doubt the stability of our govern- 
ment, but they do not know the intense patriotism of our 

people and theirlove of law and order which, though 

often seemingly dormant in exciting times, never fails to 

assert itself at the contact of real danger. Patriotism, 

here, is ‘so overpoweringly in control in numbers, intelli- 

gence, respectability, wealth and influence, that opposi- 

tion could muster but a mere handful at any serious emer- 

gency.” Subordinate to patriotism and the love of justice, 

law and order is the popular desire for improving the con- 

ditions of the industrious and deserving. This sanctions 

‘* whatever can be done to lighten the burdens of labor by 

providing educational advantages, opening the paths of 

competition equally to all, adding to compensation when 

meritorious and faithful work deserves it, and placing 

within the reach of the earnest, active and energetic, how- 

ever humble in station, fame, honor and competence.” 

Continuing, Mr. Ashley says : 

‘‘Projects for the improvement of the social condition of 
the human race, founded upon force, can never be successful 

here or elsewhere, because the proposition is equivalent to 

one which contemplates the practical slavery of one class to 

benefit another. Every lover of liberty will always be ready 
to risk his life if necessary to preserve and perpetuate to his 

descendants the precious boon acquired by our fathers at the 
cost of so much suffering and bloodshed. All plans not in 
harmony with our republican institutions and our sacred 

rights are visionary and contain within themselves the seeds 

of their own destruction. Thoroughly convinced of this, and 

yet feeling that so far as the faithful carrying ont of mutua! 

obligations in life can aid in giving equality of condition or 

in the acquisition of such equality, it is incumbent upon all 

men to aid in facilitating movements which may lead to the 
desired end by peaceful and just processes. But the funda- 

mental idea which must govern such movements, in order 

to stand any chance of success, must be the recognition of 

reciprocal duties, reciprocal responsibilities. and mutuality 

of interests.” 

This is the true solution of the social problem under con- 

sideration. There exists no valid objection to employers 

extending to employees a fair share of the profits of an 
enterprise in which they are mutually engaged, but it is 

indispensable that employees should, in return, share the 

risks and losses, or by faithful and efficient service fairly 

earn the advantages conceded them. As sharing the 

losses is generally impracticable their responsibility should 

be limited to meritorious service. 
Mr. Ashley’s proposition contemplates the gradual 

emancipation of wage workers from conditions of inequal- 

ity, and the removal of barriers from the path ‘‘ of progres- 

sive intelligence and praiseworthy effort.” It hold out ex- 
pectation of reward only to those who may win it by 

superior and continuous work. 

To railway companies the plan suggested calls for no 

sacrifice, as the better service it would secure would lead 

to more economical operation, the savings effected by 

which would more than reimburse the necessary expendi- 

ture. 

The present poverty-stricken condition of the railroads 

makes it impracticable to put the proposition in effect at 

present, but the probable future prosperity cf the railroads 
makes it advisable to give the subject consideration. Mr. 

Ashley’s faith in this coming prosperty is thus expressed : 

“T do not believe in the poverty of railways as a perma- 

nent condition. Several powerful agencies are at work, even 

now, tochange this condition. One of these is to be seen in 

the limited construction of further superfluous competing 

lines, which will permit the transportation demand to grow 

up to the capacity of existing lines ; another in the increas- 

ing disposition of railway managers to reject unprofitable 

freight forced upon them by the stress of competition ; and 

the third is in the change in popular sentiment as torailway 

legislation.” 

The scope of the plan includes all classes of employes, 
those in the office as well as those on the road and in the 

shop. The prevailing plans of local insurance on some of 

the large roads are reviewed, that of the Pennsylvania 

system being mdorsed as probably as perfect as any which 

can be devised under contributions fromemployes. All of 

these plans are voluntary, and good physical condition of 

the applicant is necessary for membership. Employes who 
leave the service sacrifice the benefits of membership, and 

it has been demonstrated that this regulation exerts a 

powerful restraining influence on employes from quitting. 

It will be remembered that the Debs strike gained slight 

support from P.R. R. employes. It is believed that 

the insurance plan of this road was framed in accord with 

such plans prevailing on English railways, where it isa 

significant fact that while in other departments of labor in 

England there have been serious strikes and disturbances, 
railway operations have been singularly exempt. 

The Eyes of a Portrait. 

The following lucid explanation of the frequently noticed 
phenomenon of the way the eyes of some portraits seem to 

follow a spectator is published in the Cincinnati Com- 
mercial Gazette : 

Suppose a portrait have its face and eyes directed straight 
in front, so as to look at the spectator. Let a straight line be 

drawn through the tip of the nose and half way between the 

eyes. On each side of this middle line there will be the same 
breadth of head, of cheek, of chin, and of neck, and each iris 

will be in the middle of the whole of theeye. If one now go 

to one side, the apparent horizontal breadth of every part of 

the head and face will be diminished, but the parts on each 
side of the middle line will be diminished equally; and at 

every position, however oblique, there will be the same 
breadth of face on each side of the middle line, and the iris 

will remain in the center of the eyeball, so that the portrait 

will preserve all the character of a figure looking at the spec- 

tator, and must necessarily do so wherever he stands. In 

portraits the apparent motion of the head is generally ren- 

dered indistinct by the canvas being imperfectly stretched,as 
the slightest concavity or convexity entirely deforms the 
face. 

The Pittsburgh, Akron & Western Railroad, constructed 

three years ago between Akron and Delphos, Ohio, was 
sold Oct, 17 for $844,000. 

Mouth Breathing. 

An article appears in the Northwestern Sanitarian on 

the evil effects of breathing through the mouth instead of 

the nasal passages, written by Dr. C. Gurnee Fellows. As 
cold weather is now approaching, the season when mouth 

breathing is most dangerous, the admonitions of the article 

are pertinent. It seems that the air we breath should be 

preliminarily warmed before «ntering the Jungs, and that 

the nasal passages are arranged to perform this service. 

The mouth is the entrance to the digestive rather than 
to the respiratory organs. Mouth breathing is neither 

natural nor healthful, but nature has so provided, that 

when, through diseased conditions, the nasal passages are 

closed, we may obtain air through the mouth. The 

nose, however, is the entrance to the respiratory tract. 

Within the cavity of the nose are scroll-like bones, covered 
with mucous membrane, which greatly increase the sur- 

face of exposure in order to furnish the three special 

functions of heating, moistening and filtering the inspired 

air. The fact that mouth breathing is injurious is not suf- 

ficiently known. The air rushes into the lungs in such 

volume that its temperature is not regulated, its force is 
not controlled, it is in no way purified, and can thus easily 

give rise to diseased conditions of many kinds. 

The winter season is the most prolific in the production 

of these resulting maladies, because of the difference in 

temperature of the external air and the body; and among 
the diseases liable to arise are pneumonia, bronchitis,’ 

laryngitis, croup, etc.; whereas the same air taken normally 

through the nose, being prepared for its reception into the 

delicate lungs, simply fulfills the natural law, and no harm 
results. 

Western Union Annual Report. 

The annual report of the Western Union | Telegraph 
Company for the year ending June 30, 1894, shows that as 

compared with 1893 there was a decrease in the revenues 

of $3,125,787. ‘There was a reduction in the expenses of 

$1,422,235, leaving the net profits lower by $1,708.733 than 

in the previous year. The company constructed during the 

year over 1,300 miles of new pole line and nearly 22,000 

miles of new wire, but lines taken down reduced the net 

increase of pole line to 367 miles; while the net increase of 

wire was reduced to 21,591 miles. More than half of this 

is copper; the cost for these additions to the property 
amounting to $557,021.64. 

The average toll per message was 30.5 cents, and the ay- 

erage cost per message 23.3 cents. The higher cost per 
message is due to the general depression of business and 

the impracticability of reducing expenses at the many 

smaller offices beyond a standard that would provide for 

the proper handling of the messages. The largest amount 

expended during the year was for wages. It was found 

possible to so arrange the hours of duty of the employés 

of the company at the larger offices as to give each one a 

fair share of the reduced work at command, without nia- 

terially reducing the number employed. Since the expira- 

tion of the fiscal year the system of the American Rapid 

Telegraph Company, which comprised 2,684 miles of poles 

and 20,370 miles of wire, extending east to Boston, south | 

to Washington and west to Chicago, has been purchased 
for $550,000 in Western Union stock at par. The company 

has also purchased since the close of the fiscal year 10,000 

miles of copper wire, which will be erected before January 
1 on important trunk routes. A five per cent. dividend 
was declared. 

The Last Great Buffalo Herd. 

Hunters know that buffaloes will never, unless forced, 

cross the iron of a railroad track, and this fact figured 
largely in the unfortunate work of extermination which 

these animals have suffered since the Western plains have 
been spanned by railroads. 

The greatest blow dealt the bison herds of the North 
west was the completion of the Northern Pacific track 

west from Bismarck to the Rocky Mountains. The road 

practically divided the herds, and those to the south were 

soon swallowed up in the general slaughter waged .by In- 

dians, pot, hide and tongue hunters, foreign sportsmen and 

others who were out to kill anything they saw on sight. 

This was during the winter of 1882-83. The buffaloes to 

the north were in many scattered bands, but there was 

one great herd of not less than 75,000 head, which had 
found a temporary refuge in the triangle formed by the 
Musselshell, Missouri and Yellowstone rivers in Montana, 

and as yet they had not been ‘‘smelled out” by either red 

or white hunters. But they were as surely doomed as 

though already killed, for the railroad iron cut them off 
from the southern range, and the Indians of the Cana- 

dian northwest, as well as those of our own country, barred 
their retreat into the far north, and so they were hemmed 

in between the two, with no possibility of escape in either 
direction. This last great herd was completery wiped out 

of existence in less than four months, and before the close 

of the year there were but a few singles and pairs left as 

fugitives in that vast country where but a year or two be- 

fore they could have been counted almost by the hundreds 
of thousands. At the end of that season 800,000 buffal 

hides were shipped east from Gtendive, on the Yellowstone 
River. 
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Standard Car Coupler, Missouri Pacific Railway, 

The engravings below illustrate the construction of the 

car coupler that is to be used on the lines of the Missouri 

Pacific system. We are indebted to the courtesy of Mr. 
Frank Reardon, Superintendent of Locomotive and Car 

Department of the road, for the drawings from which our 

engravings are made. 

As will be seen, the coupler is of the approved vertical- 

plane type, possessing for a lock, a vertically moving 

block or pin, the lower extremity of which is beveled that 
it may be displaced by being forced vertically upward by 

the end of the knuckle striking it at this point as it swings 

to place in coupling. This block or pin has a @-inch steel 

rod run through it at the top and riveted at both ends to 

the shank of the coupler, thus rendering it impossible to 

detach the same from the coupler without rupturing the 

cross-pin. The area of the cross-section of the lock at the 

point where the knuckle strikes has been carefully com- 

__ puted, ample allowance being made to prevent the possi- 
bility of bending or shearing. Unlike the Janney, the 

knuckle is not beveled at the extremity of the inner-arm, 

but quite the contrary is square in cross-section through- 

ae 

Siberian Railway Notes. 

The section of the Siberian railway between St. Peters- 

burg and Omsk has quite recently been opened, and it is 
now possible to go from St. Petersburg to Omsk and back, 

with a day’s stay in the latter town, a distance of some 

4,400 miles, in ten days. The natural conditions were on 

the whole unfavorable, and in many places it was impos- 

sible both to ride and drive. Engineering says that the 

men often had to carry their food with them, and they 

were not unfrequently compelled to allow themselves to be 
lowered down in baskets in order to prepare the track. On 

the section between Ufr and the Sima River there was, 

between Urakowo and Bulaschawa, a bog of about 60 

miles extent, which had.been formed through the rain 

water accumulating in the course of thousands of years in 

this natural pit of granite. The draining was not particu- 

larly difficult, but it entailed great hardships on the men. 
Both the engineers and the men were for a long time com- 

pelled to live in huts, built of earth on crossed piles, which 

they could only approach in boats. The mosquitoes were 

another trial, and 4,000 masks had to be procured, in ad- 

dition to which smoking with juniper wasresorted to. On 
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Standard Automatic Car Coupler, Missouri Pacific Ry: 

out. This undoubtedly makes as strong a hook as is possi- 

ble in the M, C. B. coupler. Other than this there are no 

features of novelty in the coupler. 
The shank at the end of the barrel, as will be seen, is ar- 

rapged to receive either the old-fashioned tail bolt, the 

American continuous arrangement, or the over strap clutch, 

rendering the coupler at once adaptable to the draft rig- 

ging of any car. The shank atits head is made very strong, 

and where it joins on the barrel is shaped perfectly square 

in order to protect the draft timbers by setting back on the 

ends of same squarely, in case of violent impact in switch- 

ing. 

; The contour lines to be used in the freight service coin- 

cide throughout with the lines adopted by the Master Car 
Builders’ Association, and those used in the passenger ser- 

vice are similar to the lines as set forth in Janney’s patent 

of 1874, which has been found to work and interchange 

perfectly with the standard contour lines, The coupler 

complete weighs about 220 pounds, the knuckle of same 

weighing 50 pounds, and is to be made entirely of the best 

cast steel. 

The Tudor Iron Works at East St. Louis were partly de- 

stroyed by fire Oct.9. The loss on machinery is about 
$50,000, and on buildings $10,000, Nearly 300 men are 

thrown out of employment, 

the borders of Europe and Asia has been erected a large 

obelisk of granite, the one side of which bears the inscrip- 

tion ‘‘ Europe,” and the other that of ‘‘ Asia.” 

Annual Report of the Rio Grande Western. 

These are some of the figures i in the annual report of the 

Rio Grande Western Railway Company : Gross earnings, 

$2,101,318, a decrease of $395,142; operating expenses, 

$1,377,013, a decrease of $296,715; net earnings, $724,306, 

a decrease of $95,554; surplus, $9,350, an increase of 

$95,856, as there was a deficit last year of $86,506. Presi- 

dent Palmer made the following interesting statements in 

regard to the condition of the road : 

That the company in such a very unhappy year should 

have earned and paid all inierest and other obligations, 

and come out without any floating debt, should be a 

matter of congratulation to the owners of the property. 

The reduction in Operating expenses of $220,133, accom- 

panying reduced earnings of $895,000, has been effected 

by the practice of economies without lowering the stand- 

ard of the roadbed or track, both of which are in excel- 

lent condition. With the restoration of business prosper- 

ity, it is expected that the only important increase in 

expenses will be in maintenance of rolling stock. 

The plant of the Cleveland Foundry Company was burned 

Oct, 10, entailing a loss of $100,000. 

~ 

Fuel Oil at the Midwinter Fair. 

The steam plant at the recent Midwinter Fair, held at 

San Francisco, used oil fuel exclusively. This plant con- 

stituted the entire steam power, consisting of eight sec- 

tional boilers of 357 horse-power each, arranged in two 

groups of four. Each boiler had one large furnace 9 feet 

1 inch wide, 16 feet long and 5 feet high, with four doors 

and draft openings. Crude petroleum was used as a 

fuel, and to adapt the boilers to this the bridge walls and 

grate bars were removed and the eutire bottoms of the 

furnaces covered with firebricks. Pieces of firebrick 

also were thrown in to make a mass that would retain 

heat for a considerable period. The bottom of the furnace 

was much lower than would be the case with coal as a 

fuel, the large capacity being necessary as the combustion 

was entirely in the form of flame. The door openings were 

closed with a screen of loosely laid red bricks, except an 

inspection hole about 3 inches square, and the screen effec- 
tually prevented loss by radiation. Each boiler was fitted 
with eight burners. The oil was carried through a tube 

placed axially in the apparatus and discharging by a 

hole 4-inch diameter. Steam entered at the side about the 

middle of the length of the casing and passed out through 

an annular opening around the oil jet. The jet of steam was 

made to take a rapid spiral motion by means of rifle 

grooves in the casing. The discharge openings for both 

oil and steam were adjustable by screwing the parts into 
one another. When no steam was on, the oil was dis— 

charged with sufficient force to throw a stream four or five 

feet into the furnace. The oil entered the apparatus 

through a pipe 4-inch diameter, under a pressure of 12 

pounds per square inch. Steam entered through a pipe 4- 
inch diameter, full boiler pressure being used. The oil be- 

came completely evaporized, and no combustible matter 

was left in the furnace or tubes. 

Outside the boiler-room a large pit was dug and lined 

with wood, and in this were placed two iron tanks, each 

capable of holding 7,500 gallons. Tank cars were run to 

the pit and the oil piped into the receiving tanks. About 
4,000 gallons were used every day. 

During the hours of heaviest loads in the evening, only 

two men were required, one to look after the oil supply 

and the furnace, and the other for the water; while during 

the rest of the 24 hours, from midnight until 6 p. m., one 

man easily took charge of the whole. No dirt being pres- 
ent, the boilers were painted white and remained so. If coal 

were used,six to eight men would have been needed, 

From midnight to about 6 a. m. the average load was 

about 200 horse power; during the day from 800 to 1,000 

horse power; and during the heavy-load period in the 

evening 2,500 horse power. The oil-discharge pipe from 

the pressure tank was 3 inches in diameter until it 
reached theline of the boiler fronts, where it divided into 
two pipeseach 2 inches diameter and feeding 4 boilers, 

Street Cars of New Design. 

The Wason Manufacturing Company, of Springfield, 

Mass., has recently finished a number of new cars for a 

Springfield street railway company. Formerly Jones and 
Stephenson had almost a monopoly on the street car building 

of the country, but the electric lines have made such changes 

necessary in this class of vehicles that the Wason company 

is in a position to become a formidable competitor to them, 

The company’s experience in making railway coaches is 

now useful, and they have produced a car for the local 

street railway that will attract wide attention. The car is 

the box pattern, and a peculiarity is that there is only 

one entrance to the platform at eitherend. The closed 

side of the platform is curved, forming a sort of pocket. 

On the other side of the platform is the entrance to the 

car right by the steps. Then the door is much wider than 

usual, allowing free access. 

The cars are built from carefully chosen and thoroughly 
seasoned lumber. The bed frame is connected and held 

together with steel rods, and the roof is made exception- 

ally strong by means of steel tie-rods. This additional 

strength is made necessary as so much strain is put on the 

old style of roof by the trolley poles that the roofs would 

soon become weak and loosened. The interior finish is of 

mahogany, with decorated oak ceilings. The ends of the 

car give the impression of double doors. The dvors are 
hung on graphite bushings, which are tested by being 

given 8,000 revolutions an hour for 24 hours without ap- 

parent wear. The glass in the side windows is polished 

plate 30 by 33 inches, and the end windows are of beveled 

plate. The windows have the Burrows curtain fixtures. 

The car is lighted by electroliers, providing six lamps in 

each ceiling. The cushions and backs are covered with 

the best quality of mohair plush. The cars are equipped 
with the electric heater made by the Consolidated Car 

Heating Company, and are fitted with the improved style 

of gate, and with radial drawbars and enlarged buffers. 

The trucks have a seven-foot wheel base and wheels 33 

inches in diameter. The motor is the Westinghouse im- 

proved electric. 

The largest log of wood that has ever been shipped by 

sea was landed recently at Liverpool, England. It was 

brought from the West Coast of Africa, [and weighed 15 

tons, 
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NO PLACE LIKE HOME, 

We receive frequent letters from railroad men connected 

vith all the different branches of railroad work, asking our 

pinion on the advisability of their going to foreign coun- 

ries to seek employment in their respective capacities. 

[he general trend of these inquiries shows a common in- 

slination to go to South America or Africa. The caption 

of this article indicates the nature of the advice given in 

snswer to these solicitations, and we wish here to say for 

he benefit of those who are entertaining ideas that the 

services of American railroad men are in great demand in 

‘oreign countries, that they are quite mistaken. Inevery 

sountry of our acquaintance where there are railroads, 

here are also men in plenty to work in the shops and run 

he engines and the trains. This is especially true of South 

American countries, where for the past four years there 

1as been a dearth of railroad employment even for those 

m the ground. Wages average much lower in these 

countries than here; and the cost of living, as we live here, 

s greater. The treatment of employés is not as good as 

1ere, by great odds. Generally speaking, the equipments 

»f South American railroads are not as good, and are not 

<ept in as good state of repair, as the equipments of North 

American railroads are. Every old railroad man knows 

10w greatly this adds to the labor and hardships of railroad 

vork of every kind. 

Another reason why North American railroad men should 

‘emain home at present, as far as these southern countries 

ire concerned. lies in the fact that south of the Equator 

ummer is now coming on, There the months of Decem- 

yer, January and February are the hottest of the year, and 

he most unhealthful, as during their term diseases to which 

1ortherners are most susceptible are rife. Those who live in 
he Northern Temperate Zone, and who contemplate taking 

ip residence in the southern Tropical or Temperate zones, 

should make the change during the northern spring or 

‘arly summer months, so as to reach the new country 

luring the cool weather and thus have some months in 

vhich to become acclimated and accustomed to the change 

of food and methods of living. Nature provides in devious 

ways for the safety and comfort of her creatures. Birds 

ind animals of northern climes are given new coats of 

‘eathers and fur, respectively, to keep them warm in win- 

er, Human beings are also prepared for winter weather 

by a thickening of the blood and a general toning up of the . 

system to withstand cold. To go toa hot climate for the 

irst time with one’s system prepared by nature for cold 

weather is dangerous to life, as many who have tried the 

*xperiment have found. 

These are some of the reasons why North American rail- 

road men had better not go to southern countries in search 

of work just now—particularly when they can’t talk 
Spanish. As regards the future they will do well to wait 

until they are assured of permanent employment at higher 

wages than they can earn here before going to those 

countries. or citizens of the United States it is perhaps 
more true than for those of almost any other country, that 

* there is no place like home,” 
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MASTER CAR BUILDERS’ STANDARDS. 

At the last convention of the Master Car Builders’ Asso- 
ciation it was suggested that, inasmuch as the rules cf the 
association as regards the standards of details of car 

construction were simply recommendatory in character, 

and carried no actual obligation of conformity by mem- 

bers, to obtain more uniform conformity to standards it 

would be well to enlist, if possible, the influence of the 

approval of the American Railway Association. 

The suggestion was acted on, and the fall meeting of the 

last-named association showed its appreciation of the value 

of the standards by giving them its indorsement and ap- 
proval. It is expected that the effect of this will be to have 

sufficient pressure brought on members who do not con- 

form to standards to cause them to do so. This was the 

idea of the suggestion, and it was doubtless the dominating 

idea of the members of the American Railway Association 

when they gave these standards indorsement. 

The M. C. B. Association is justified in thus seeking 

to strengthen its position in regard to standardizing the 

construction of the details of cars that affect their safe 

handling and easy repairing in interchange. The fact that 

freight cars have tofrun on other roads than those they are 

built for is quite sufficient to require that they should be 

built with this end in view. Except in the case of some 

special types, these cars spend a large part of their lives on 

foreign roads ; but too often they are built for some par- 

ticular road instead of being built for service on any road 

they may be required to run on. Locomotives generally 

remain in service on the roads that own them and 

that they were built for, therefore the Master Me- 

chanics’ Association has but few standards, - and 

these are simply to promote the best practice in 

locomotive building taught by investigation and ex- 

perience. Their principal aim is to secure excellence in 

construction that will insure economy in operation and 

maintenance. No one questions the privilege of master 

mechanics to deviate from these standards as much as they 

please. It is considered that such may be a departure 

from good practice, but as the particular road operating 

the locomotives is the only sufferer, other people are not 

exercised very much about it. It is a condition that will 

regulate itself. With cars the case is entirely different, 

and the Master Car Builders’ Association has adopted what 

are called recommended practices to obtain excellence in 

construction and economy in repairs,and it has adopted what 

are called standards to obtain such uniformity of con- 
struction of such parts of the cars as affect their safety on 

the railroad lines of the country and the safety of the cars 

they come in contact with in general interchange service. 

Some of the standards aim to promote the safety of train- 

men, and others aim to make provision for possible neces- 

sary repairs without burdening the railroads with the 

necessity of keeping in stock at the storehouses scattered 

along their lines a needlessly large and diversified stock of 

materials. 1t must be acknowledged that these are all sensi- 

ble and laudable objects, and that they deserve the support 

of all officers in charge of the design of cars. Adherence 

to the recommended practices may be disregarded by 

master car builders with about the same results that 

master mechanics can disregard the standards of their as- 

sociation, but adherence to the standards of car construc- 

tion is a duty that these officers owe to the interests that 

employ them, the commercial interests of the country, and 

to the safety and prosperity of American railroad service. 

Therefore, in its efforts to have its adopted standards 

lived up to, the Master Car Builders’ Association is deserv- 

ing of all possible support. 

HEMP VERSUS METALLIC PACKING, 

Some figures were presented at the October meeting of 
the Central Railway Club on the comparative merits of 

hemp and metallic packing for piston and valve-stem 

stuffing boxes that ought to interest every railway master 

mechanic who yet entertains any doubt as to which is the 

best. A committee recommended good metallic packing 
as the most economical and generally preferable for use in 

all cases, It was shown that hemp packing costs about 26 

cents per thousand miles for freight engines and about 17 

cents for passenger engines. It was stated that a good 

form of metallic packing made by specialists costs about 

$2.95 per engine per year, At the rate named for hemp 
packing, the annual cost would be, for freight engines 

making 3,000 miles a month, $9.86; for passenger en- 

gines making 3,500 miles a month the cost would 

be $7.14 per year, an average of $8.20 per year for 

both kinds of service, or an excess of $5.15 per year per en- 

gine with hemp packing. This would amount to over $500 

per year per hundred engines. On a road with 400 engines it 
means a matter of over $2,000, according to these figures. 

We believe they are emphatically within the mark. A 
prominent superintendent of motive power of a road op- 

erating over 400 locomotives recently assured us that the 

economy resulting from the substitution of metallic for 
hemp packing was several times greater than this. It was 

further shown at the meeting referred to that on two 

freight and two passenger engines averaging 68,000 miles the 

wear of valve-stems, with hemp packing, was over 5, inch, 

and that on a passenger engine with metallic packing the 

valve-stem wear for over 96,000 miles service was less than 

szinch., From these figures it appears that with bemp 
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packing the wear is about five times as great, and the cost 

fully three times as great, as with metallic packing. 
From the above it is evident that hemp packing is an ex- 

pensive luxury where used in locomotive service. If it 

was, in fact, a luxury or a convenience, there would be 

some excuse for its continued use, but itis neither. It is 

an annoying relic of old practice that entails a good deal 

of unnecessary labor and hardship on engineers. Although 

it costs more td purchase and increases the cost of repairs 
and the labor of running an engine, these are not the only 

evils to be charged against it, for itis the indirect cause 

of unnecessary fuel consumption. It is only when a loco- 

motive is in very good condition that hemp packing can 
prevent for any length of time the waste of steam by 

blowing from stuffing boxes. When the crosshead and 

guides become worn the aperture in the piston stuffiing 

box gland is enlarged, and the packing soon leaks or is 

blown out. The steam that escapes blows the lubricant 

off the guides and aggravates the trouble. 

Bushings become worn in the valve-stem glands, and 

leakage of steam quickly results. Being quite familiar 

with the hardships of running locomotives and the causis 

of wasteful fuel consumption, we can say that there is 
hardly anything on the list more aggravating and wasteful 

than a blowing piston or valve-stem stuffing box. With 

hemp packing there is nothing so hard to guard against; 

with metallic packing there is nothing so easy to prevent. 

Some years ago the writer ran a locomotive on a railroad 
that was in the hands of receivers. The engine was in bad 

condition, and as a consequence the stuffing boxes of both 

pistons and valve stems and the pump had to be packed 

every hundred miles run. It was a cold winter. The work 

of packing devolved on the engineer, and the engine was 

always out of doors when the job could be done. The hard- 

ship, the annoyance of blowing steam and the observed 

waste of fuel combined to make a lasting impression of the 

folly and inexcusable expense of using hemp packing for 

locomotives. 

Quite aside from the questions of first cost, of wear and 

of convenience, is that of safety, and this is enhanced in 

no inconsiderable way by the use of metallic packing. We 

have seen the time when hemp packing was in general use 

that it was a treat to the eyes to see, in cold weather, the 

distinct outlines of the smokestack, cylinders, etc., of a 

working locomotive. It was an unusual sight, and at 
once declared the fact that the engine was new, in good 

condition, and ‘‘light on packing.” Generally in cold 

weather, the leakage of steam from blowing stuffing boxes 

enveloped more or less completely the front ends of loco- 

motives seen working, unless they were running against or 

with and faster than the wind. This constituted a source 

of danger, as with a slowly running engine or with an ac- 
companying wind the view of the engineer was often 

seriously obstructed by the rising cloud of steam in front. 

It was not unusual to have to shut off steam when ap- 

proaching hazardous places and entering yards, in order to 
clearly see ahead, and although we cannot recall any par- 

ticular instance where this led to actual damage, yet doubt- 

less it did many times, and it certainly was frequently a 

menace of disaster. With the advent of metallic packing 

matters changed for the better in this as well as in other 

ways. Engineers were relieved of the necessity of forever 

wrestling with packing tools and hemp,andof work that 

under some circumstances was real hardship. Their view 

while moving about, as above described, was less obstructed, 

the confined steam performed its intended work and saved 

the fireman labor and the company fuel. It has long been 
known that metallic packing was cheaper to supply. If to 

these virtues is to be added that of reducing wear and the 

necessary cost of repairs, then it seems that every desira- 
ble object is promoted by its adoption. 

AN INSTANCE OF BAD BRAKE PRACTICE, 

Later particulars of the passenger train collision on the 

Northern of France Railway, Sept. 9, announced in our 

last issue, state that 6 persons were killed and 25 injured 

by it. The train was an express bound from Paris to Brus- 
sels, and came into collision near the station of Appilly 

with a switch engine that was pulling out of a siding on a 

crossover road on to the line going in the direction of Paris. 

The front ‘‘ van” and the first four cars were completely 

smashed and piled up in a heap between the tender and 

the remainder of the train, while the switch engine ‘was 
knocked clear out of the road and turned right around.” 

The train was fitted with the simple vacuum brake, 

and, in accordance with the practice of the railroad, 

the cock for working the ejector was situated on 
the fireman’s side of the locomotive and the releasing valve 

on the engineer’s side. Owing to asbarp curve and trees 
that obscured the view the engineer did not notice the ob- 

struction until within about 150 yards of it. He then 

called to the fireman to apply the brake, but, although some 
six seconds elapsed before the collision, the order was not 

executed in time to get the brake in operation on any part 
of the train except the engine and tender. The shock 

broke the train-pipe and rendered the brake useless. The 

train ran about 100 yards beyond the point of collision, the — 

engine and half the train running on the ground, 

The surprising feature of the wreck is not its severity or 
mortality, but that such wretched brake equipment and 
practice should be permitted on a railroad in such an en- 

lightened country as France. The practice of placing the 
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means of applying the brake out of the reach of the engi- 

neer, to be applied by the fireman on order in emergency, 

is simply criminal in its stupidity, and in this case may be 

charged with a large share of responsibility for the damage 

and loss of life. To Americans it seems hardly less crimi- 
nally stupid to intrust the safety of a passenger train to a 

brake equipment that, when damaged by rupture, as the 

brake in this case was, will thereby be rendered useless. 
With the advantages of the Westinghouse automatic em- 

ergency brake in view, it seems probable that if it had been 

in use on this occasion there would have been no collision, 

and it is certain that, even if there had been a collision, its 

severity would have been greatly mitigated. 

Referring to the form of record of renewals of parts of 

locomotives, used in the office of the Superintendent of 

Machinery of the Chicago & Alton Railroad, and illustrated 
in our last issue, it should be added that the arrangement 

consists of a board about 11 feet long and 3 feet high, 

filling a vacant space in the wall on one side of the room, 

on which at the beginning of each year a sheet of paper, 

ruled and Jettered as shown in our illustration, is stretched. 

When the year’s work is complete this sheet is cut down 

and can be filed away for future reference. 

One of the early stories of railroad travel in this country 

related that on the occasion of a passenger train passing 

an obstruction that barely cleared its side, the brakeman 

called ‘“‘look out!” to passengers who had their heads 

poked through the windows. Whereupon one fellow who 

was not looking out the window misunderstood the warn- 

ing and ‘‘ looked out” so quickly and effectively that his 

head collided with the obstruction with disastrous results to 

himself. The story was always told as a joke, but here is 

verification of its probability and proof that history repeats 

itself ; On Oct. 22 a crowded excursion train going to 

Granite City, Ill., ran pasta long row of cattle chutes. 

The brakeman called out ‘‘ Danger!” at the car door. 

Nearly every passenger misunderstood the signal and all 

who could stuck their heads out of the windows. John 

Miller had an arm broken, and Carl Wendt had his skull 

crushed and died an hour later, Six others were bruised. 

The resume publisbed on another page, of the proposi- 
tion of Mr. O. D. Ashley, President of the Wabash Rail- 

road, to better the condition of railroad employes and to 

establish more harmonious relations between them and the 

employing companies, outlines a policy that should be 

carefully studied by railroad officers generally. Mr. Ash- 

ley has the courage of his convictions, and if railroad 

affairs were in better shape he would, doubtless, put his 

plan to a practical test. There is small room for doubt of 

its probable success. Its underlying idea is by considerate 

treatment of employes to secure the best service. Any ob- 

server of human nature knows that this is the proper 

couise to pursue, and any railroad man knows that the 

attainment of the object sought would result in a 

saving of operating expenses on such a large road as 

the Wabash amounting to many thousands of dollars an- 

nually. As we understand the plan, it involves 

a necessary outlay of about $50,000 that with future 

accruments of interest and contributions would form 

a fund to provide insurance and pensions for deserv- 

ing employes. We believe that by concerted action it 

would be a very easy matter for the employes of the Wa- 

bash to reduce its operating expenses $50,000 a year. One 

class of employes could do it—the engine men. With the 

co-operation of all classes there would be no possibility of 

failure. Of course, to secure general co-operation more 

would be required than the mere establishment of the fund 
and the declaration of its purpose. Much of its possible 

success would depend on the proper carrying out of details. 

But the plan is good and contains within it the means of 

accomplishing the objects sought. 

As we goto press, on Oct. 31, California papers of Oct. 22 

reach us announcing the sad news of another bereavement 

that has befallen Mr. Henry J. Small, Superintendent of 

Motive Power of the Southern Pacific Company. Those 

who met Mrs. Small at Saratoga last June, as well as those 

who have enjoyed her acquaintance much longer, will 

learn with surprise and sorrow that the estimable lady died 

at her home in Sacramento, Oct. 20. It is only a few 

months since Mr. Small lost his brother, the well-known 

W. T. Small. AlLof Mr. Small’s friends in the railroad fra- 

ternity will, we are sure, join us in extending to him heart- 

felt sympathy for the losses that in time come to usall, 

New York Railroad Club. 

At the October meeting of this club its constitution was 

amended to provide that the Secretary shall be appointed, 

by a majority of the Executive Committee, to hold the 

office at the pleasure of that committee, and to receive a 
salary fixed by the committee. The amendment was 

_ adopted on the suggestion of Mr. M. N. Forney, its object 

being to avoid a general election of secretary, and, inci- 
dentally, unpleasant forms of electioneering sometimes 
practiced in elections of the secretaries of societies. Mr 

Forney said that the executive committee of a society was 

better qualified to select a secretary than the general mem- 

bership, and that the committee was the best judge of a 

person’s fitness for the office. 
Mr. George H. Baker read a paper on locomotive injec- 

tors. This is published in full on another page. It excited 

a good deal of discussion, a synopsis of which will be given 

in our next issue, 
Mr, G. N. Joughins showed the club how in an emergency 

he had provided a needed brass shoe for a crosshead. A piece 
of a discarded brass jacket-band had been utilized, the 

ends being turned up and bolted to the crosshead. It had 

stood considerable service, and Mr. Joughins exhibited it 

and related the experience as possibly offering a suggestion 

to others in a like emergency. 

Literature. 

One of the most interesting publications that reached 
this office is the Blacksmith and Wheelwright. It is a 
monthly paper, and is carefully edited, each issue he ing re 
plete with articles of specia! interest to those engaged in 
the fields to which the paper is devoted. Itis edited by 
Mr. Vaughan Linder, and is published by the M. T. 
Richardson Co., 84 Reade street, New York. 

The Street Railway Journal issued a souvenir number, 
Oct. 17, in honor of its tenth anniversary and of the Atlanta 
meeting of the American Street Railway Association. It 
contains a 16-page article on Atlanta, a 10-page article on 
the Association, a 30-page article on the street railway sys- 
tems of the Southern cities, and a 20-page article on the 
history of the street railway industry. All of these are 
handsomely illustrated, the number containing over 400 
illustrations, among which are more than 125 portraits of 
street railway men. The number contains 122 pages, and 
altogether is very creditable to the enterprise of the pub- 
lishers. 

The Engineering Magazine has for several years pub-— 
lished an index to current technical literature in which it 
was almed to give the title of articles of special interest 
that appeared in domestic and foreign papers published 
in the English language. As this feature was found to be 
appreciated, it has been improved from time to time. Now 
it has been extended so as to give concise and ex- 
pert reviews of the most important articles that appear 
each month in the various fields of applied science. The 
Magazine will also supply a full text of each article re- 
viewed or named in the index for a nominalsum. A 
further and very convenient refinement of detail in this 
deparment is the adoption of aform of coupon that will 
enable those desirirg to order copies of articles mentioned 
to do so very easily and without the trouble of sending 
small remittances. Undoubtedly this department, as now 
perfected, will be very interesting, and a valuable help to 
those who wish tu keep abreast with the current technical 
literature of the industrial arts. 

Report of Proceedings of the Master Car Builders’ Asso- 
ciation. 1894. Edited by John W. Cloud, Rookery 
Building, Chicago 

This report was issued in September. As usual, it gives 
a complete report of the proceedings of the annual conven- 
tion of the association, which in this case was held at Sara- 
toga last June. Much of the matter contained in the report 
appeared in the NATIONAL CaR AND LOCOMOTIVE BUILDER 
in the July and August issues succeeding the convention, 
but of course the matter then given was much curtailed, 
some of the reports and much of the discussion relative 
thereto being given simply in abstract. The report now 
issued is entirely complete, and gives not only a verbatim 
account of the proceedings of the convention, but also gives, 
as usual, the Code of Rules governing the interchange of 
cars, as amended by the convention, and the standards 
and recommended practices of the association. The quality 
of the paper used in the report, and especially that of the 
cover, is not as good as that used in the report of the 
Master Mechanics’ Association. This means earlier disinte- 
gration. Typographically we see nothing to criticise in the 
report, although, comparing it with that of the Master 
Mechanics’, the reader is impressed with the fact that while 
the latter presents the reports of committees in large type, 
and uses small type for the discussions relative thereto, the 
Master Car Builders’ report pursues the oppcsite course, and 
prints the committee reports in small typ: and the discus- 
sions of them in large type. The question is thus raised : 
Which of these plans is the best? There is much to be said 
in favor of either plan; but the question is simply one of 
convenience to the reader. Evidently the editor of one of 
these reports considers that the substance of the committee 
report is of most interest to readers, while the discussions 
are of minor importance. The opposite view is held by his 
contemp: rary. Partly to economize in space and partly 
because discussion is generally considered of much im- 
portance as presenting the views of many men, committee 
reports are generally printed in smaller type than the dis- 
cussion they excite. This practice is followed in the pages 
of this paper, and in adopting it for the Master Car Build- 
ers’ report the secretary simply follows current practice. 
The opposite practice, however, has much to commend it. 
A studied report upon any subject that has been a matter 
of special investigation by a committee is generally a more 
valuable contribution to its literature than any mere dis 
cussion of such a report, the remarks constituting which 
are frequently give: off-haud and with slight consideration. 

American Society of Railroad Superintendents. 

The twenty-fourth meeting of the American Society of 
Railroad Superintendents was held in New York, Oct. 15, 
President George W. Beach, of the Naugatuck Division of 
the New York, New Haven & Hartford, presided. Mr. 
Willard A. Smith delivered an address on ‘‘Railroad Edu- 
cation,” in which he made a general survey of all the kinds 
of education needed for the prosperity of railroads and their 
employees. He condemned the various attempts to reform 
society by wholesale. The only way to reform large bodies 
of persons is to reform the individuals. In the railroad 
service itself, education is needed in all departments, high 
and low. Speaking of the influence of education in the 
mechanical department, he said that while invention opens 
out a wide field of possibilities, we have much to an to 
bring present mediocre men and machines up to the high- 
est standard, Educate the men to make better use of the 

knowledge already available. Much good is to be expected 
from the co-operation of railroads and technical schools. 
Railroad officers should give much more time and attention 
to the education of employees. 

Reports of standing committees were presented as fol- 
lows: On roadway, D, B. McCoy, chairman; on machinery, 
J. F. Divine, chairman; on transportation, F. K. Huger, 
chairman; on signaling, W. G. Wattson, chairman, Con- 
siderable discussion followed on signals, derailing switches, 
government of employes, train rules and economy in 

freight service. 

The American Railway Association. 

Over 100 representative members attended the regular 
fall meeting of this association that was held in New York, 
Oct. 17. Col. H.S. Haines, the president of the associa 
tion, who has presided at every meeting since 1887, was 
detained at home by sickness, and the chair was occupied 
by Mr. E. B. Thomas, first vice-president of the association. 
An invitation to the association to become a member of 
the Internatioual Railway Congress was received and ac- 
cepted, and a resolution: was adopted requesting Colone 
Haines to become the representative of the association at 
the meeting of the Congress to be held in London in June, 
1895. 

A communication was presented from the Master Car 
Builders’ Association asking approval of the M. C. B. As- 
sociation’s adopted standards of details of car construction. 
The executive committee presented a resclution indorsing 
these standards, and it was adopted. The M.C. B. Associa- 
tion also sent a communication concerning astandard wheel 
and track gage. The executive committee was ordered to 
appoint a committee of three to take up thissubject and to 
confer with the Master Car Builders’ and the Roadmasters 
Associations ; if these conferences result ina satisfactory 
conclusion the executive committee is to take a letter bal- 
lot. with power to declare the result thereof the standard 
of the Association, if it shall see fit to do so. ° 

Mr. Willard A. Smith, representing the Master Mechanics 
Association Committee appointed to request assistance in 
the matter of locomotive tests at Purdue University, was 
present, and stated the case. The Executive Committee, 
however, did not recommend action on this request at 
present. The sentiment of the meeting seemed to be that 
in the present stage of the matter it ought to be managed 
wholly by the Master Mechanics’ Association. Several 
general managers, who were not in favor of taking action 
at this meeting, manifested the intention to favor the tests 
through their mechanical departments. 

The next meeting of the Association will be held in St. 
Louis on April 7, 1895. 

Place for Holding the Next M.C. B. and M. M. Con- 

ventions. 

The Secretary of the American Railway Master Mechan- 

ics’ Association has issued the following circular: 

The Joint Committee of the Master Car Builders’ Associa- 

tion and the Master Mechanics’ Association have decided 

on Thousand Islands, Alexandria Bay, N. Y., as the place 

for the next convention in June, 1895, The committee have 

made the following arrangements with Mr. J. B. Wistar, 

proprietor of the ‘‘Thousand Island House,” Thousand 

Islands. Alexandria Bay, N. Y., and Mr. Charles W. Cross- 

mon, proprietor of ‘‘The Crossmon House,” Thousand Islands, 

Alexandria Bay, N. Y., as to terms, as follows: 

Single rooms with board, $3 00 per day each person. 
Single rooms with board ana bath, $4.00 per day each per- 

son. 
Double rooms with two persons, $3.00 per day each per- 

son. 

These rates are to members of the Association and their 

friends. Applications for rooms should be made to Mr. J. B. 

Wistar, proprietor ‘‘ Thousand Island House,” Thousand 

Islands, Alexandria Bay, N. Y.,and Mr. Charles W. Cross- 

mon, proprietor ‘* The Crossmon House,” Thousand Islands, 

Alexandria Bay, N. Y. j 
The committee request that members will apply at once for 

rooms, as tbose who first apply will be best served. 

S. A. CRonNE, R. C. BLAcCKALL, C. E. FULLER, Jr., Com- 

mittee. 

M. C. B. Gages and Lithographs of Drawings. 

The secretary of the Master Car Builders’ Association has 

issued the following circular letter: 

CuHIcaAGo, Oct. 15, 1894. 

To the Members of the Master Car Builders’ Association: 

Replies to circular dated Sept. 4, in regard to gages re- 

cently adopted by the association, do not indicate that orders 

for 50 sets can be assured at the prices quoted by gage man_ 

ufacturers. Many of the replies indicate that the prices quot- 

ed are considered too high, and that gages have been or will 

be made by the companies at their own shops. The execu- 

tive committee has considered the question, and decided that 

it cannot effect satisfactory arrangements with gage manu- 

facturers for these gages, It recommends that railroad com- 

panies making these gages should have the large lithograph 

drawings of same from this office, so that the gages may be 

properly made in so far as the essential or gaging dimensions 
are concerned. 

The new sheets of 1894, Nos, 12 and C, are as follows: 

Sheet 12: 
Standard terms and gaging points for wheels and track: 
Standard guard rail and frog wind gage. 
Standard check gage for mounting wheels, 
Standard wheel tread. 
Standard flange thickness gages of new wheels. 

Sheet C. Recommended practice for 
Journal bearing and wedge gages. 
Safety chains for freight cars. 
Minimum thickness for steel tires. 
Dummy coupling hook. 

These lithographs are made on thin semi-transparent 
paper, so that blueprints may be taken therefrom the same 

as from tracings. They are sold at 25 cents per copy or $3.75 

for a set of 15 sheets, 
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Pevsowal. 

Mr. Charles Potts has been appointed Division Master 

Mechanic of the Pennsylvania Railroad, at Erie, Pa. 

Mr. Robert Redding has been appointed Division Master 

Mechanic of the Pennsylvania Railroad at Sunbury, Pa. 

Mr. iG. Spalding, General Manager of the Southern 

Iron Car Company, has been appointed Receiver of the 

Atalanta & Florida R. R. 

Mr. L. R. Brooks has been appointed Superintendent of 

Motive Power of the New Orleans & Southern, with head- 

quarters at New Orleans, La. 

Mr. J. J. Bossinger has been appointed Master Car 

Builder of the Florida Ceutral & Peninsular Railroad, with 

headquarters at Fernandina, Fla. 

Mr. S. J. Morris has resigned as General Foreman of the 

Louisville & Nashville shops at New Orleans to accept a 

position on the Western of Alabama, 

Mr. Hans Zopke, Royal Engineer of the Russian railway 

system, is now in this country examining the various 

American railway systems. 

Mr. Daniel O’Leary has been appointed Master Mechanic 

of the Seattle, Lake Shore & Eastern, succeeding Mr. 

George Gabriel, assigned to other duties. 

Mr. F. D. Thompson has been appointed General Super- 

intendent of the Chesapeake, Ohio & Southwestern Rail- 

road, with headquarters at Louisville Ky. 

Mr. James Magilenn has been appointed to the new office 

of Superintendent of Motive Power of the Seaboard Air 

Line. His office is now located at Raleigh, N. C. 

Mr. E. W. Jackson, who recently resigned as General 

Manager of the Mexican Central, has been appointed Gen- 

eral Manager of the Interoceanic Railway of Mexico. 

Mr. Joseph Herrin has been appointed Superintendent of 

the Atlanta & West Point Railroad, and will have general 

supervision over the car and locomotive departments. 

Mr. Thomas Crow has resigned as Master Mechanic of the 

New Orleans & Southern at New Orleans, La., to accept the 

position of Chief Engineer of the Belle View plantation 

Mr. H. E. Burt bas been appointed General Superinten- 

dent of the Minnesota & Wisconsin, in place of Mr. James 

Menogue, who was acting superintendent. Headquarters, 

Spring Valley, Wis. 

Mr. George L. Bradbury, General Manager of the Lake 

Erie & Western, was on Oct. 10 chosen Vice-President of 

the Cincinnati, Jackson & Mackinaw, in charge of the 

operation of the road. 

Mr. J. P. Bay has been appointed Master Mechanic of 

the Denver & Gulf divisions of the Union Pacific, with 

headquarters at Denver, Col. His jurisdiction extends 

over the Seuth Park road. 

Mr. James F. Blackwood, who has been General Foreman 

of the South Carolina & Georgia shops at Charleston, 8. C., 

has been appointed Acting Superintendent of Motive Power, 

vice E. M. Roberts, resigned. 

Mr. J. D. Begg, who has for a number of years been a 

machinist in the shops of the Columbus, Hocking Valley & 

Toledo at Columbus, O., has been appointed Division Master 

Mechanic of the Southern Pacific at Houston, Tex. 

Mr. F. F. Hemenway, who has been for the last fourteen 

years connected with American Machinist as associate 

editor, and editor, has severed his connection with that 

paper. Mr. Hemenway’s future plans have not yet been 

announced, 

Mr. Edmund S. Bowen, formerly assistant to the Presi- 

dent of the New York & New England, was on Oct. 9 ap- 
pointed General Manager of the South Carolina & Georgia, 
in charge of transportation and maintenance, with head- 
quarters at Charleston, 8. C. 

Mr. Orlando Stewart, formerly Superintendent of Motive 

Power of the Fitchburg, has been appointed Superintendent 

of Motive Power and Machinery of the Bangor & Aroos- 

took, with headquarters at Oldtown, Me. Mr. Stewart has 

for a number of years been Treasurer of the American 

Railway Master Mechanics’ Association. 

Mr. John Henney, Jr., Superintendent of Motive Power 

of the New York, New Haven & Hartford, has had his 

jurisdiction extended over the Old Colony Railroad since 
the demise of Mr. J. N. Lauder. Mr. Henney’s jurisdic- 
tion now covers the entire New York, New Haven & Hart- 
ford system. His headquarters have been moved to 
Boston. 

Mr. Frank 8. Woods, General Sales Agent for the C. B. 

Hutchins car roof, died athis home in Aurora, Ill., Sept. 

24, Mr. Woods was chief clerk to Mr. G. W. Rhodes, 

Superintendent of Motive Power of the Chicago, Burling- 

ton & Quincy Railroad, for a number of years, and was 
widely known and highly respected in railroad circles. He 

leaves a widow and several children. 

Mr. Robert H. Pratt, for over 13 years Assistant Gene- 

ral Superintendent of the Pacific system of the Southern 

Pacifie, has tendered his resignation to take effect in De- 

cember, Mr. Pratt has been with the Central and South- 

ern Pacific roads since 1865. He was appointed Assistant 

General Superintendent of the Pacific system May 8, 1881. 

It is officially announced that no successor will be ap- 

po nted, 

As announced in our October issue, Messrs. R. D. Wade 

and W. H. ''homas were appointed Superintendent and 

Assistant Superintendent, respectively, of the motive 
power department of the Southern Railway. The follow- 

ing further appomtiments have been made in that depart- 

ment: Master Mechanics : W. H. Owens, Manchester, Va.; 

C. F. Thomas, Alexandria, Va.; W. A. Walden, Atlantu, 

Ga.; C. W. Lee, Salisbury, N. C.; J. H. Green, Columbia, 

S. C.; J. B. Michael, Knoxville, Tenn.; W. H. Hudson, 

Atlanta, Ga.; W. L. Tracy, Birmingham, Ala.; W. A. 

Stone, Selma, Ala.; V. R. Lang, Louisville, Ky. Fore- 

men: William Anderson, Charlotte, N. C.; J. C. Holt, 

Burlington, N.C.; L. C. West, Neapolis, Va. 

The Oldest Existing Steam Engine. 

The engraving of an old pumping engine appearing be- 

low is interesting not only because of the quaint appear- 

ance of the long since useless machine, but also because it 

is probably the oldest steam engine in existence. The il- 

lustration is reproduced from the pages of Engineering, 
to whom the existence of the forgotten old relic was re- 

cently made known. 

For years the engine was looked upon as one of James 

Watt’s firsu productions, but recent inquiries leave no doubt 

solid masonry pillar, 14 feet 6 inches by 7 feet 3 

inches at the bottom, carrying the beam, which is 

made of oak, 12 inches by 14 inches, braced together 

with iron, and has segmental ends with the balance-weight 

at one extremity and the piston at the other. The beam, 

about 20 feet long, rocks on two trunnions resting on the 

central masonry pillar, and the piston and pump rods are 

attached to it by chains. The 

cylinder, of cast iron, is about 

278 inches in diameter and 

about 6 feet stroke, the steam 

s entering only at the bottom. 

It is cast in one piece, 8 feet 

i 9 inches from flange to flange, 

and about 14 inches thick. 

» As there was no _ separate 

te condenser, condensation was 

effected by injecting water 
into the cylinder by a motion 

from the beam. It is im- 

possible to say whether there 
were any rings round the 

piston, as it has not been taken apart, but probably 

there was none. A method often employed for 

keeping the joint of the piston good was to place 
horse-dung on the top, but other materials that re- 

tained moisture, such as turf or tow, were also used. 

The valve gear was off a few years ago, and the pieces 

were lying about, but they probably could be collected. 

NEWCOMEN’S ENGINE, 1705, 

Hirst 
Peas 

THE OLDEST EXISTING STEAM ENGINE. 

that it is a steam motor of the Newcomen pumping type, 

single-acting. Nothing is known at all trustworthy as to 

its history. There area few old residents in the neighbor- 

hood who remember its being occasionally, though not reg- 

ularly, worked some 60 or 70 years ago (1834) for pumping a 

mine, about which time it seems to have been allowed to 

fall into disuse. The date of its erection in Fairbottom 
Valley, halfway between Ashton-under-Lyne and Oldham, 

is uncertain, but it wasprobably toward the end of last 

century. It is still on the original site. 

The small sectional cut shows the design of the type of 
engine of which this is the only known existing specimen. 
It was invented by Newcomen in 1705 for pumping water 
from a mine, Steam was generated in the boiler below 

and admitted to the bottom of the cylinder, where after 

pushing the piston to the top it was condensed by an enter- 

ing jet of water and allowed to escape through the pipe P. 

There being a vacuum in the cylinder after condensation 

the pressure of the atmosphere drove the piston to the 

bottom of the cylinder again. The motion of the piston 

was communicated by a chain to the beam, and through 

this to the pump. 

The old engine recently discovered consists of a 

The wrought-iron boiler, of the wagon type, is in a very bad 

condition ; it is believed to be of a more recent date than 

the engine, and that the original was a haystack generator. 

The width of the boiler is 6 feet 3 inches at the widest 

part, and 5 feet 7 inches at the narrowest, the height being 

7 feet. There is a steam dome 18 inches in diameter by 14 
inches deep, with an 8-inch steam pipe leading vertically 

out of it. There are five plates in the circumference of the 

boiler, and 12 rings of plates in its length, the average size 

of plate being 19 inches by 3 feet 6 inches. The present 

thickness of the plates varies from 5; inch to zero. The 

pitch of the rivets is 14 inches to 2 inches. 

It appears probable that this is the oldest engine in ex- 
istence, but it is in a most dilapidated state. Having been 

so long exposed uncovered to all weathers, the beam has 

nearly fallen on its side, and the boiler is worn away till it 
is no thicker than paper in parts, with many holes. The 

grievous condition of neglect and disrepair into which the 

engine has fallen is an object of much concern to the peo- 
ple in the neighborhood, who would gladly co-operate in 

efforts{to save it from rot, rust and total destruction. The 

engine is the property of the trustees of the late Earl of — 

Stamford and Warrington, 
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Postal Cars. 

(Continued from page 133, NATIONAL Cark AND LOCOMOTIVE 

BUILDER for September.) 

The extent to whick the railway postal cars facilitate the* 

quick transportation of mails can possibly best be appre- 

ciated by contrasting these days of rapidly moving post- 

oftices, complete in every detail, to the old days of distribut- 

ing offices along the line. Then, little or no attention was 

paid to schedules of railroad connections ; the mail was 

made up at mailing divisions and consigned in bulk to the 

largest postoffice within a certain territory, where it was 

again handled, resorted, tied up in smaller bundles and 
directed to the neighboring postoftices. Some of these 
offices would in turn redirect it toa still smaller office, 

and so on, probably taking in all three days for a letter to 

reach its destination within a radius of 100 miles, whereas 

now, by the advent of the postal car, the time required for 

the same distribution is shortened to a single day. 

In the old days of distributing postoffices, the railroads 
carried the mail locked up in pouches which were handled 

much the same as trunks or any other form of baggage. 

On roads where the daily transportation of mail was suffi- 

ciently large, requiring the entire space of one or more 

cars, special cars were built and called ‘‘ mail cars,” in 

contradistinction to what we now have as “‘ postal cars.”’ 
These mail cars were in design and structure the exact 

counterpart of a baggage car, as indeed they were nothirg 

more than baggage cars intended simply to carry the mails. 

And a baggage car is not especially designed with a view to 

appease the constant and exhaustive work of its inmates, 
so much as it is to store away a certain amount of 

baggage. 
The purposes of a postal car are decidedly different, and 

the design of the car should be different. The equipment 
of the interior is more elaborate ; the work of the inmates 

is vastly of more importance, more exacting, and the facili- 

ties for doing this work and turning it out on time should 

be of the very best. Yet of the three thousand or more 

postal cars now in use it is safe to say that, with possibly 

few exceptions, the framing is a duplicate of the baggage 

cars on the same road. It may be argued that as the ex- 

terior and general dimensions of a postal car are similar to 

those of a baggage car, there is no need of a different 

framing, but this argument, however feasible from 

a building standpoint, is faulty when the effects on 

the nervous system of the respective inmates are compared. 
It is seldom we hear of a baggage master being laid off 

on account of nervous prostration from excessive and pro- 

longed mental Jabor, failure of eyesight, loss of memory, 

etc., but such is not at all uncommon among the inmates 

of postalcars, In fact, so pernicious is the action of the 

postal work in breaking down the nervous systems of clerks, 

that the General Superintendent of the Railway Mail Ser— 

vice in his last annual report recommends the establish- 

ment of a ‘‘Railway Mail Service Relief Fund” to be re- 

tained for the injured and debilitated employes of the 

service. The fact is that in the one case the railroads hire 

and look after the baggage men, whereas the Government 

hire and care for the mail clerks ; consequently the depre- 

vestibuled, as well asthe cars following them, especially 

upon trunk lines, where the vestibule feature is applied to 

every car carrying passengers, and where the trains run on 

fast schedules. The objects to be obtained by this are very 

important to the service. The whole train will acquire that 

solidity and evenness of motion while running at a high rate 

of speed whic are conductive to comfort and to quick work, 

and which will require the minimum, instead of the maxi. 

mum, outlay of muscular force by those who are compelled 

to work standing, and who can only accomplish the maxi- 

mum of good service when surrounded by the best conditions 

possible. A clerk cannot work with satisfaction or rapidity 

who is assigned to duty on a line abounding in sharp curves 
and in steep grades, unless some system is provided which 
will overcome the oscillating and jerky action of the cars, 
because he cannot distribute his mail with precision, and, 
perforce, must make many false motions before landing it 
where it belongs: While attempting to do this he is liable 

to be thrown against the side of the car, case or rack, and to 

receive serious injuries. This can be avoided by instructing 

that every postal car built shall be vestibuled as strongly 

as possible, and that the tender ahead of it be also vesti- 

arch plate, and would on postal cars be much more se 

viceable, not only on account of presenting a longer leve 

age and more rubbing surface, but also the buffer plates 

opposing cars could be held under greater compression, : 

all the strain would be in line with the sills. 

The new cars under consideration will also have the flo 

frame greatly strengthened by reinforcing the sills, as 

fortification against telescoping. The end platforms w 

in all probability be abolished, so that the extra strong flo 

framing will be of great use in coupling square up again 

its neighLor car, and not prove an actual detriment, as 

would be in case end platforms were bolted on at each en 

Locomotives for Brazil. 

The Brooks Lccomotive Works are making rapifi progre 

toward the completion of the 30 passenger and 30 freig 

engines ordered for the Central Railroad of Brazil. Ten 

the mastodon engines, with cylinders 21 % 26 inches, ha 

been shipped. The next shipment will be ten 18 x 

yi 

BROOKS MASTODON LOCOMOTIVE FOR BRAZIL. 

buled, thus making the whole train solid, regulating the 

side motion of the cars, and preventing their being crushed 

by others in collisions.” 

The superintendent does not give the number of vesti- 

buled postal cars in service. His report classes cars merely 

as whole cars and apartment cars, showing a total of 3,059 

cars under the control of the Postal Department. It is to 

be hoped, however, that in the forthcoming report, for the 

fiscal year ending June 30, 1894, much more data will ap- 

pear concerning the postal cars in use—their respective 

lengths, for instance, the number that is vestibuled, the 

number that has six-wheeled trucks, also the increment 

of cars built each year. The additional cost of applying 

vestibules to a postal car is nearly $850—that is to say, as 

the vestibule is now constructed—and to apply vestibules 

to all the postal cars would indeed entail a great outlay. 

BROOKS SUBURBAN LOCOMOTIVE FOR BRAZIL. 

ciation of physical energy caused by the swaying motion of 

the cars, the jolting and racking movements, is not fully 

appreciated by the builders of postal cars. 

The Postal Department at Washington, however, has for 

some time realized the importance of having better postal 
cars, the design of which would surpass in every way that 

of baggage cars and be equal, so far as steady riding is 

concerned, to a sleeping or dining car. Designs are at 

present being studied out with the advice and criticisms of 

some of the best car-builders of the country, and a much 

better car is confidently predicted to be the outcome. In 

the last annual report above referred to occurs the fol 

lowing : 

“Tt, however, seems to me essential to the lives and limbs 
of our clerks, and to the safety of the mails, that as these 

cars run next the engine, they and the tender should be 

There seems, however, no inherent necessity for equip- 

ping postal cars with the same style of vestibules as 

is applied to passenger cars. A postal car is as a general 

thing built without the usual end doors, so that the feature 

of protecting people from inclement weather in passing 

from one car to another does not obtain in the mail ser- 

vice. The most important features of the vestibule, that 

of preserving steady riding cars, and also a protection 

against telescoping, can be accomplished in a much more 

satisfactory manner than by erecting a great iron arch 

plate in a vertical position. The abolishment of the end 

platforms will make it possible to apply long heavy buffer 

plates in a horizontal position, presenting near the same 

area of rubbing surface and even more leverage than is 

obtained by the present type of vestibule. The costof this 

arrangement would be very much less than the vertical 

six-wheeled connected suburban type passenger locon 

tives, and the balance will follow in lots of ten. The acco: 

panying engravings are made from photographs furnish 

us by the locomotive works, and show the two types 

engines mentioned. The letters on the tanks, ‘‘E. F. C.B 

stand for ‘‘Estrada do Ferro Central do Brazil.” The f 

lowing table gives some of the particulars of the mastod 

ov 12-wheel engines : 

GOZOriearceeeOMneEs ud eucetionce Ctarere tae catcher, scateree d ft. 3: 
IW OfTG OI GEIVENAS f, ciescs seins cin oeicelelstele « clelaatara oo" ashe c RATER 140,000 11 

re pe CRUG WN GOLS 5 oa.cvsuls. bon de eet ee neues Oo cok vesbeeee 30,000 II 
ge EOGELISS ahaa ce Baraisciee battens « Moweltie daltty adie obs ena as 170,000 1 
ae oe engine and tender ... ,... .... . .252,000 Lt 

Drivers, WIDER ares pen ee aac ac sn caters’ s'sse elonrematien a ametenee Eig 
TAMOUOR ess sa sc cedastclawcasa gee sins eich khan see he 54 | 

Driving axlesxdiam eterscci ses. sca s velileledieces oescen cits aude ccamene 9 
Cylinders, diameters. ited ccscceendenes Se we Me rs ric Zi 
Piston  SUPFOKO tee, anja deeb. 72.0Ss' tia ae etean «ke Seen Mega 26 
Steam ports, sate SEO i CERT OE ORES LT NEE, ot LE ae 1846 | 

+e Width'.,..:Ae mes. 00h igee ceieetee ee. esa Me eee eee 15¢ | 
Hxiramst ports, LWidtiiy nace... \dacnetae dels ose) cca rete doen 36 
badvegst ME anise nos dive ratte’ ou's'ceceesdcdeccele Richardson balance 

eieispcth pie iiss ng aul dca, ohn acs eaie hace eens i 
ve eae BI LONE SCAN ae cotre nas sisre sae cers oa Cae EE > 

BOG R aie a Acciss.c antes vastec ose de Improved Belpaire (Player’s bate 
MME LOT EG RUDETPONSs vod sce ocean! “ap eo cla Sucee ale Pee eS ‘ 
“thickness of material in barrel................--+: eeees 1 
See TOIAIOLGP/OL DALDCL. «ith secia¢o% ace singe atte es eed tareets 

LODEuh ease ateee tetas deel teins cae een eee neeceee 28 ft. 7% 
Pubes, numberss. 283825: re te ee mich) Saivibleteitocln, « slaitant ae analy 

peth HIEDOCION ce ence tet snhes ce cenul mn assg aa us site oe ca Ir 
GIAMNOLEN Partch cet chet eater oa coe ae tao 214 | 

Pe ON Sth eatin tape kaee Soe zarnacdade oreo atcseeehl ates 13 ft. 10% | 
F irebox, TebRene 114 

width Te ede R a aeedae Go oa eRe OM Sas 3814 I 
me DPA TOR IADR cc Ye ccesatieecis age cigin fe Gs go Oks Cop t 
“5 thickness OL SHOEI Ss yr ococas re teetuccets celeron ta 
s flue wheotay.v, stink vaste hee ee 

Gratetenatomtetite ai cereonem ante mages che niece ctacaiis shivte oe . Water tub 

These engines are equipped with the screw reverse lev 

arrangement, which is a feature common to all or near 

all locomotives in Brazil and is specified by the railw: 

company. They also have a brick arch in the firebox, su 

ported by water tubes. An important peculiarity of the 

engines is the improved Belpaire firebox patented by M 

John Player, mechanical engineer of the Brooks work 

The top of this is arched, as is the crown sheet, and tl 
crown stays are radial, 

The engines have both pumps and injectors, and a 
fitted with the Westinghouse airbrake apparatus ar 
American equalized driver brakes, and are provided al; 
with the Le Chaletier water-brake., 

The following table gives some particulars of the coi 
struction of the suburban engines, of which there are | 
be 25: 
GORD oi ice heck Me hie 'datehdc 1 baBSL Ca ONSs 3 PORE ice nd Oa iee 5 e 
Ww eight ON ALLVGESs xdass sh atistes vas stelcs mamaria ek tee 110,060 1k 

a. @ truck, 2 wheels AP SOM er or cet. soars tas 16,000 1b 
POLE OCOC CE kik ee - 50,000 Ib 

LOGAN TE ceca Seen a TONE ca lee ae eee ea ee Siac ok - 176,000 Ib 

Drivers, Coane Raa Vin'e maaies Ghai dts Reaetied § ely iis ove ve ete 
GIDMOUGE cs. in ca dete ae ace ees ee ee 62 ij 

Cylinders, aiameter.....  ............ eee Das waren ven 18 ii 
Piston patvoke: +. ceca oaeacethe vt nda a ee 24 it 
Boiler, diameter of barrel.......+...cc20seesc cc occ scl, 58 is 
Firebox, lengthy. ii Paves dtawke arene” Vreder eek car eae 96 i 

WIG Lets ch Gactaer ec cacsacemtesetns Choe 386 i 

These engines have copper fireboxes, and the headligh 
and cab lamps will use Pintsch gas. 

The shops and roundhouses gf the Michigan division « 
the ‘‘Big Four,” at Wabash, Ind., were burned Oct. 2 
Over 1,000 men were thrown out of work, and the lo 
is estimated to reach $100,0002 



174 NATIONAL CAR AND LOCOMOTIVE BUILDER. NovemMBgER 1894. 

GConmunications, 

Sloping Crown Sheets. 

litor National Car and Locomotive Builder: 

Your editorial article in the September issue relative to 

»ping or pitched crown sheets is on a very interesting 

pic. Speaking from the standpoint of an engineer, 

think a sloping crown is a very desirable feature 

firebox construction, particularly for passenger engines, 

r the reason that many times each trip over the road 

1ile making stops the water in the boiler of such engines 

1] be carried ahead by the sudden checking of the speed, 

d there is no question but that a flat crown sheet is 

ude bare many times on its back end from this cause. 

1y passenger runner knows that, in coming into a station, 

his water is a little low and he makes a quick stop, 

will not see it again until the train comes to a stand- 

ll. During the period (brief as it is) that the water is 

t of signt, and probably off the back of the sheet, the 

id and scale-producing matter lying on the sheet harden 

d finally the sheet bags, and she is ‘‘mud burning” over 

e fire door. With asloping crown you have a greater 

lume of water over the back end, and you are not so apt 

throw the water off of it in making stops. 

WituraAM A. MIDLAM. 

Smokeless Forges. 

itor National Car and Locomotive Builder ; 

[In your October number, page 150, under ‘‘ Car Shop 

onomy,” a.paragraph appears under the heading of 

wkeless Forges, in which the statement is made *‘that all 

rts of contrivances have been tried—blowers, ventilators, 

iokepipes, etc.—to remove the smoke and keep the air of 

icksmith shops clean, but that they all failed to hit the 

irk.” This statement is so far from the facts that we 

not want to allow it to pass without criticism. This 

mpany is furnishing outfits consisting of an exhaust fan 

th suction piping and hoods for removing the smoke 

mm forges in all kinds of blacksmith shops; not only 

9se used by railroad companies and car and locomotive 

unufacturing concerns, but manual training schools and 

sorts of small industries in which forges are used. We 

e also furnishing an outfit which will remove the smoke 

thout using the boiler iron backpiece mentioned in 

e article named. 

The effect of local air currents is overcome by a special 

od designed and constructed by usin which the larger 

rtion of the suction is brought down to the lower edge of 

> hcaod, This hood consists of an inner and outer cone. 

;a result anv smoke tending to curve down around the 

n is at once caught by the strong inward current and 

rried up the pipe. One of the shops of the Schenectady 

rcomotive Works, containing 100 forges, and another 

tfit of the same size placed in an adjoining building, 

e each equipped with an exhaust fan and our system of 

ods. This plant has been in successful operation for 

er five years. 

We have also supplied a plant for 100 forges at 

e Juniata shops for the Pennsylvania Railroad at 

itoona, Pa., and another of the same size for the Pull- 

an Palace Car Company, Pullman, Ill. Also a plant of 

forges for the Burlington & Missouri River Railroad at 

avelock, Neb. ; 40 forges for the C., C., C. & I. at Belle- 

ntaine, O.; 35 forges for the Philadelphia, Wilmington 

Baltimore at Wilmington, Del.; and 22 forges fur the 

tchburg Railroad at Fitchburg, Mass. We have under 

mstruction at the present time an outfit for the new 

ops of the Boston & Albany R. R. at West Springfield, 

ass. There are many manual training schools and tech- 

cal schools in this country which are supplied with from 

to 30 forges, and the rooms are kept perfectly clean and 

ee from smoke. We have for years supplied outfits of 

is kind, large and small. Their success is unquestioned. 

Several months ago an outfit for 50 forges was shipped 

Buda-Pest, Hungary, for the Royal Hungarian State 

ailway, this order coming from the engineers of the 

ympany, who visited the United States last year, and 

ho saw the advantages of the system from their careful 

spection of the many large railroad shops of this country. 

B. F. STURTEVANT COMPANY. 

The Northern Pacific Strike Injunction. 

Last December a federation of the employes of the 

orthern Pacific threatened to strike. Theroad was in the 

inds of receivers, and these at once applied for an injunc- 

on torestiain the employes from striking. Such an in- 

iction was issued by Judge Caldwell. Judge Jenkins 

‘the Court of Appeals sustained the injunction and de- 

ded that the clause of the same restraining the employes 

from combining and conspiring to quit with or without 

otice the service of said receivers, with the object and in- 

nt of crippling the property in their custody or embar- 

issing the operation of said railroad, and from so quitting 

1e service of said receivers with or without notice as to 

ripple the property or prevent or hinder the operation of 

1id railroad,” was justifiable. This decision was reversed 
1 part by a full bench of the Court of Appeals sitting at 

hicago, Oct. 1, and it was decided that the court below 

hould have eliminated from the writ of injunction the 

vords *‘and from so quitting the service of the said re- 

eivers, with or without notice, as to cripple the property 

r prevent or hinder the operation of said railroad.” 

Locomotive Injectors.* 

BY GEORGE H. BAKER. 
As the title chosen for this paper is somewhat ambiguous, 

it is proper to state at the outset that the treatment of the 

subject herein will be confined in its scope principally to 

questions of operation and management, and these will be 

considered principally as affecting the coal consumption of 

locomotives. 

Asis generally well known, the injector was invented by 

Henri J. Giffard, a French engineer, in 1858, and patented in 

the same year. Messrs. William Sellers & Co., of Philadel - 

phia, began the manufacture of injectors in America in 1860, 

and the veteran locomotive builder Mathias Baldwin was 

the first to apply one to an American locomotive. For 15 

years following their introduction in this country injectors 

made but poor progress in supplanting pumps as a means of 

feeding water to locomotive boilers. 

The eighth annual convention of the American Railway 

Master Mechanics’ Association, held in this city in 1875, ap- 
pointed a committee to report on the subject: “Is it 

economical to use injectors on locomotives, and to what 

extent?” This committee, reporting to the next convention, 

held at Philadelphia in 1876, stated that in answer to its 

circulars of inquiry 15 master mechanics, representing 1,361 

locomotives, stated that of this number 508 engines had 

pumps and injectors, 769 had pumps and no injectors, and 22 

engines had injectors and no pumps. This may be con- 

sidered as showing the relative standing of pumps and in- 

jectors in the estimation of master mechanics at that time. 

The replies alluded to expressed the opinion also that in- 
jectors were valuable auxiliaries to pumps but not so reliable, 

that they saved no fuel, and that they cost about the same 

as pumps to construct and maintain. 
Up to this time no experiments had been made to deter- 

mine the comparative merits of pumps and injectors for 

general locomotive service. The committee named (of which 
Mr. E. T. Jeffery, now President and General Manager of the 

Denver & Rio Grande Railway, was chairman) made a care- 

fully conducted test with a freight engine on the Illinois 

Central Railroad to determine the respective merits of pumps 

and injectors as regards reliability of action and economy of 

fuei. The test was made by running the engine eight trips, 

of 128 miles each, using the pump exclusively; and the same 

number of trips over the same piece of road in the same ser- 

vice, using an injector exclusively; making a run of 1,024 
miles with the pump and the same number of miles with the 

injector. The injector used was a No. 6 Friedman, The 

coal and water used by the engine during this time were 

carefully measured, and a record was kept of the load 

hauled and of the steam pressure in the boiler. The load 
hauled by the engine during the trial was nearly the same 

while using the pump and while using the injector. With the 

pump the load was 2.42 per cent. greater than with the in- 

jector. With the pump the engine burned 9.8 per cent. more 

coal and evaporated 4.28 per cent. less water per pound of 

coal than with the injector. The variations of boiler pressure 

were fewer with the injector than with the pump, and the 

engine made steam more freely while using the injector. 

After making due allowance for the delays and switching at 

stations, the committee decided that the use of the injector 

effected a saving of coal of 6.21 per cent., making no allow- 

ance for the small excess of load hauled by the engine while 

using the pump. The committee tested the capacity of the 

injector practically by a hard fast run on the road, and also 

while the engine was standing still in the roundhouse. Dur- 

ing the run the injector put 21.38 gallons of water into the 

boiler per minute, with 114 pounds steam pressure. The sup- 

ply of water was ample for the hardest work the engine could 

do. The standing test was made with 110 pounds boiler pres- 

sure, and the injector forced 18.19 gallons per minute into 

the boiler. It was found that the injection could be gradu- 

ated to about half the maximum feed. 
The committee considered other phases of the use of in- 

jectors which do not need to be mentioned here. Its final 

conclusions were thatinjectors were as reliable as pumps for 

feeding locomotive boilers with the tank water at normal 

temperature, and that a saving in fuel was effected by using 

the injector, the boiler pressure was kept steadier and the 

boiler itself was subjected to fewer changes in temperature. 

This report formed the basis of the movement toward the 

general adoption of the injector for feeding water to loco- 

motive boilers. Within the following 10 years pumps dis- 

appeared almost entirely from locomotives, and now they 

area rarity. It is now generally recognized that the find. 

ings of this committee report, rendered 18 years ago, were 

in the main correct, and that injectors are reliable boiler 

feeders, that they are economical of fuel, and that they are 

conducive to economy in boiler repairs, 
As these two reasons—economy of fuel and economy of 

boiler repairs—constituted the basis of the injector’s success 

in gaining favor and general adoption, it may be interesting 

to briefly analyze the reasons for its superiority to the pump 

in these respects. The reason for the injector reducing 

boiler repairs as compared with those necessary while using 

pumps is due to its principle of action. In the injector a jet 

of steam mingles with a stream of water, and, imparting its 

velocity and all of its heat (both sensible and latent) to the 

water, forces it into the boiler at temperatures ranging ap-~ 

proximately between 200 and 300 deg. Fahr., or only about 

100 deg. below the normal working temperature of the boiler 

and its contents of steam and water. In using pumps, the 

feed-water was forced into the boiler at the ordinary tem- 
peratures of water that stands in ponds and wells, ranging 

from 40 deg. in winter to perhaps 80 deg. in summer— 

about 300 deg. colder than the working temperature of 

the boiler. Naturally, this difference in the temperature of 
the feed-water entering the boilers by the two means em- 

ployed caused considerable difference in the severity of ser- 
vice to which the boilers were subjected. They were 

subjected to less variation of temperature by the hot feed- 

water from injectors than by the cold feed-water from pumps. 

* Read before the October meeting of the New York Railroad 

Club. 

There being less variation of temperature, there was neces- 

sarily less of the movements known as expansion and con- 

traction of the parts of the boilers, and this prolonged the 
life of these parts and reduced the frequency of needed 
repairs. 

The reason for the fuel economy effected by the substitu 
tion of injectors for pumps was also due to the facts just 

stated, although, perhaps, not so evidently. Why should a 

locomotive make steam more freely and burn less coal when 

its boiler is fed by an injector than when fed by a pump? 
The Master Mechanics’ committee did not attempt to explain 
this, nor does the writer know of the explanation ever hav- 

ing been made. Theoretically, the injector is more efficient 

than the pump. In the injector the steam employed imparts 
all its energy of motion to the water, and when this is spent 

it gives upall the heat it possesses to warming the water— 

a most perfect application of heat to the performance of 

work. Nota unit is lost except by radiation from exposed 

surfaces. All the heat not converted into useful work re- 

enters the boiler for further-use. The pump was made to 
work by the motion of the engine, and the portion of the 

engine’s energy absorbed by the work of the pump (though 

small) was no more economically utilized than the 
balance of the engine’s energy absorbed in hauling 

the train. Compared with the performance of the 
injector, this was very wasteful. The friction of the 

stuffing-box packing on the pump plunger absorbed some 

power at the expense of fuel. These items detracted from 

the economy of the pump, but as their influence was neces- 

sarily small, it is evident that we must look further for the 

real or principal reason for the injector saving coal. The 

pump could not be worked while the engine was standing, 

and the injector could be. It was found injurious to the 
boiler to work the pump while the engine was running shut 

off down hills; therefore while using pumps the practice was 

to always supply the boiler with a quantity of water equiva- 

lent or more than equivalent to what was being used as 

steam, It is the belief of the writer that the reason of the 

injector’s ability to save coal in locomotive service rests al- 

most entirely on the fact of its frequent use while the engine 

is standing or running shut off. There is no other evident 

reason than this and, as mentioned, the simple higher effi- 

ciency of the injector compared with the pump. 

If these views are correct it is evident that they should be 

generally understood, and that in service injectors should be 
operated so as to secure the most economical results that 

they are capable of effecting. Generally this is not done, 

and many enginemen who operate injectors do so much as 

they would a pump, regulating it to supply an equivalent of 

water to the boiler as used, and suspending injection as 

much as possible when the engine is not working steam. 

The practice is wasteful of fuel, and no good results from it. 
With pumps such practice was necessary for the preserva- 

tion of the boiler. This may be illustrated as follows: A 

locomotive running some distance shut off with the pump 
working would apparently suffer no diminution of steam 

pressure until the throttle was opened, when the pressure, 

as shown by the gage, would immediately fall anywhere 
from 20 to 60 pounds; the amount depending on the quan- 

tity of cold water that had been pumped into the boiler 
while the engine was running shut off. Of course, the 

change of temperature, accompanying so great a change of 

pressure, caused damaging consequences tothe boiler, which 

showed themselves in broken staybolts and leaking flues. 
The cause of the apparent rapid change of pressure was due 

to the fact that the cold water pumped into the boiler while 

no steam was being used, and, consequently, when there 

was practically no circulation in the boiler, sank to the 

bottom of the boiler, by its gravity, leaving the hot 

water in contact with the steam at the top. Heat 

almost invariably travels upward. Under these con- 

ditions the cold water could not impart its cold 

to the hot water above it, or mix with it, except very 

slowly, and neither could the hot water impart its heat 

downward to the cold water below, or mix with it except 
very slowly. This state of affairs allowed a large quantity 
of water to be pumped into the boiler while the engine was 

running shut off, without affecting the steam pressure as 

indicated by the gage, even if the fire was at low heat. 

But immediately steam was used, either by the cylinders or 

the blower, circulation was established, the steam resting 

on the hot water was rapidly used up and the pressure as 

rapidly fell, so that by the time the hot and cold wator be- 
came thoroughly mixed a considerable fall of pressure had 
taken place. The writer remembers one instance which 
occurred while he was employed as a fireman, in which the 

gage pressure fell nearly 80 pounds within five minutes. 

The blow-off cock had been opened while running down a 

hill and the boiler had then been filled by up both pumps. 
The fireman’s ignorance prevented him from understanding 

the situation or taking steps to prevent a fall of pressure. 

The steam-gage pointer stood immovable at 140 pounds. 

On the application of the blower the pressure fell to nearly 
60 pounds. The engine had to wait awhile before being 
able to start the short train on a level. 

The operation of the injector beiug entirely different from 

the pump, no such evil result as this follows its use when 

the engine is standing or running shut off. The steam used 

in the injector causes a constant circulation within the 

boiler, and any fall of temperature of its contents is imme- 

diately made manifest by a fall of pressure, shown on the 

gage. The economical advantage of putting water into a 
locomotive boiler while the engine is idle or running shut 

off results from the fact that in this way the necessary rate 
of combustion is lowered, The fire may be kept hotter while 
the engine is stopping at stations, and it need not be made 

so hot when the engine is working hard. This equalization 

of the rate of combustion is highly conducive to economy of 

fuel. Injectors should be operated so as to replenish the 
boiler as much as practicable while the engine is not using 

steam, and should be adjusted to the finest practicable feed 
while the engine is working hard. 

The widely variable character of a locomotive’s work re- 
quires that its injectors should be of wide range of capacity 
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TABLE I.—-PERFORMANCE OF INJECTORS IN STARTING, 

iniec-| Waste of Time lost in 
Temp. |** i eno deg water in [starting after Remarks. 

INJECTOR. No. | Fee ______'|~—s atarting. juse, as heater J fth fear 
Start. |Work, |140 Ibs steam |140 ibe. steam. (Jar has no effect on any of these injectors.) 

pprox. pprox. 

Lifting. 6 » pee, re cree Injector starts promptly and surely. Can be started fine or 
> SR ee ie nd be xi gal. cy min. { a ee. instantly. Restarts if feed is broken, 

Whew ertkeee ys 3: i A ae 4 meas A. 
NIMs Fine as 8 56° 40 35 A 2 be Starts promptly. It is best to start slowly to catch water. 
D 8 57° 95 20 ae “Oo hp ond yaaa at max. or min. It is best to start slowly to Sariexs awaited : catch water. 
yi cts teraeie 8 57° 35 35 hh Oe 4% “ Starts promptly. It is best to start slowly to catch water. 
ED se Be 8 74° 45 » Q « 2 “ Is. a ape to start, and is uncertain if not properly ad- 

Non-lifting Starts pr i i 2 “ “ promptly at max. or min. It is best to start slowly to n taiwan 2 8 | 59 30 1.3 %4 \ “eaten water» ° aa ; 
«“ “ arts promptly at max. or min. is best to start slowly to Pigs ths gee | a |) as 9 34 esembaligteley 

ye Me 8 65° 30 20 Loe 1 “ Meat oa except at low pressure, and cold water. Unsuited 
for locomotive use. 
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To summarize: The best injector for locomotive service i 

that which has the widest range of capacity, will handle th 

warmest water, is most easily manipulated, will alway 

declare its action and is most economical to maintain. 

An Echo of the Ann Arbor Strike. 

During the Ann Arbor strike in March, 1893, a Lak 
Shore & Michigan Southern engineer by the name of Ler 
non violated the injunction restraining various railroad 
and their employes from refusing to handle Ann Arbc 
cars. He was ordered to haul a train of cars from Alex 
Junction to Toledo. He refused to do so until ordered b 
Chief Arthur, of the Brotherhood of Locomotive Engineer: 
The Ann Arbor officials then caused his arrest an 
he was fined $50 by Judge Ricks, of the United States Di: 
trict Court. He refused to pay the fine and was taken ov 
of jail on a writ of habeas corpus, and an appeal was mad 
tothe United States Supreme Court. That body declared i 

and of possible adjustment. The master mechanics’ com- 
mittee of 1876 declared that injectors should be capable of 
being adjusted to one-tenth of their maximum feed. No 

injector was ever made that accomplished this, and the best 

of those in use at the present time are adjustable to only 

about half of their maximum feed with the same boiler press- 

ure. This fact deserves recognition in placing injectors on lo- 

comotives, and care should be taken to have them of different 

capacity so as to afford a wider range of possible adjustment 

of feed to suit the varying requirements of service. This is 
not the general practice, as it is customary to equip engines 

with two injectors, one on either side, and both of the same 

capacity. This is not the best practice, and positively and 

frequently leads to unnecessary consumption of coal, 

The following tablesand diagrams give the results of a series 

of carefully conducted tests of most of the injectors in present 
use in this country. The tests were made by a disinterested 

persons, and in conducting them the suggestions of the mak- 

ers were followed carefully, and every effort was made to 

secure the most satisfactory record possible for each injector. 

The information is given here simply to put on record some 

interesting data concerning injector performances, and not 

to help or hinder the sale of any particular make of injector, 

and for this reason the names of the different injectors tested 

are withheld, and they are merely designated alphabetically. 

The principles of the best kind of an injector for locomotive 

service may be named, and those who seek the best can make 

their own selection. The diagrams show that some of the 

injectorsin ordinary use have a wide range of adjustment, 

while others have a very small range of adjustment, as illus- 

trated by Aand D. Fig. 1 shows graphically this quality of 

the different injectors, and Fig. 2 is a diagram in which the 

lines showing the maximum and minimum performances of 

the different injectors with different steam pressures are 

plotted in juxtaposition for easy comparison. It will be no- 

ticed that six lifting injectors were tested and three non- 

TABLE II.—PERFORMANCE OF INJECTORS WITH VARYING TEMPERATURES OF FEED, 

Steam, 140 pounds. Steam, 100 pounds. Steam, 45 pounds. 

Temperature, Temperature, Temperature, 
Fahr. Fahr. Fahr. 

Delivery, gal- Delivery, gal- = Delivery, gal- ae eS 
INJECTOR. No. | lons per hour. ‘ lons per hour. lons per hour. 

eehered, Delivered Delivere 
water. water. water. 

Feed Feed : Feed 
water water.|—— SSS Pe waters S 

. |Max.| Min.|Rate. Max.} Min.|/Max.| Min.|Rate Max.| Min.’ Max.| Min.|Rate Max.| Mi 

ews oe | 

65° 178° | 185° | 2256} 966] 57 63° 133° | 161° | 1,464) 510 70 68° 124° | 165 
60° 162° | 218° | 1,692 828} 52 67° 153° | 218° 696) 694 0 57° 157° | 15’ 
65° 141° | 195° | 2,040 918} 55 55° 126° | 199° | 1,698} 690 | 59 59° 138° 15: 
60° 215° | 278° | 1,728} 936) 46 58° 174° | 247° | 1,140} 690 | 40 53° 138° | 183 
56° 182° | 200° | 2,088 960) 54 56° 144° | 182° | 1,338) 624 53 59° | 133° | 36: 
73° 175° | 196° | 1,980 930) 53 74° 166° | 191° | 1,134} 750 34 74° | 172° | 16s 

60° 167° | 190° | 2,332) 936) 58 59° 137° | 174° | 1,314). 960 | 27 59 124° | 13) 
67° 164° | 188° | 2,050) 1,35'| 34 67° 140° | 160° | 1,470/1,086 26 68° | 124° | 14% 
67° 178° | 198° | 2,134] 1,590} 30 66° 156° | 180° | 1,638) 828 50 61 125° | 166 

{ 

action, and that injectors B and D attain a high delivery 

temperature at the expense of range of action and maximum 

delivery. The non-lifting injectors are shown to have less 

range of action than the lifting injectors. Tae non-lifting 

injectors have high maximum capacity, but cannot he finely 

graduated. The deficiency in possible graduation is due in 

some degree to the want of a proper regulating device. An. 

other objectionable feature of non-lifting injectors is their 
necessary location, which is usually out of sight of the en- 

gineer. This leads to less of water through the overflow, which 

is not serious. An advantage of non-lifting injectors consists 

of their being below the water level of the tender, and that 

their supply of water will surely reach them at a colder 

temperature than the supply of water reaches lifting injec- 

tors. The latter having to be “primed”—having to induce 

had no jurisdiction, and the case passed to the Unite 
States Court of Appeals. On Oct. 2 this court hande 
down a decision in which the action of Judge Ricks ws 
sustained. 

Good Prospects for the Denver & Rio Grande. 

At the annual meeting the stockholders of the Denver | 
Rio Grande Railroad held at Denver, Oct. 16, Mr. Georg 
Coppell, chairman of the board of directors, on presentin 
the annual report, made a few comments on the financi 
showing. He said in part: 

“Fortunately, the dawn of a better condition of affai: 
in Colorado is quite apparent, as is evidenced by the in 
provement in the earnings of the property in the last fe 
months. The coal output shows remarkable developmen 
The agricultural interests of the State are steadily on th 

TABLE IIJ.—PERFORMANCE OF INJECTORS. WITH UNVARYING TEMPERATURE OF FEED. 
¢ 

MAXIMUM 
2000 
.P.H, 

Ls 

a AREA=2. 96 AREA=2, 88 

1000 MINI 
.P.H, BUM 

MAXIMUM 
AREA=2.30 B 

MINIMUM 

AREA=2. 38 

MINIMUM 

MAXIMUM 

AREA=2.05 

MINIMUM 

MAXIMUM 

AREA= 
MINIMUM 

.1800.G.P.H. 

Ibs. 
Fig. 1.-Diagrams Showing Range of Capacity. 

lifting injectors. The} table and diagram give full 

information respecting the comparative performances of 

each injector, and respecting the same of the two diiferent 
kinds of injectors. It has been said that ‘‘ with non-lifting 
injectors, the fe2d-water is nearly always delivered at a 

higher temperature than with the other kind.” The results 
of the tests show that this is not true. The average tem- 

perature of delivery of the lifting injectors was found to be 
194 degrees, at 140 pounds boiler pressure; and the average 
temperature of the delivery of the non-lifting injectors at 
the same pressure was found to be 180.8 degrees—a differ- 
ence of 14.2 degrees, The tests showed that the maximum 

range of action and temperature of delivery were attained 
by the lifting type of injector, while the maximum delivery 

was attained by a non-lifting injector. The tests show that 

injectors A, F,C and H have high delivery and range of 

IG 
AREA—1.36 py | G-P-H. 

’ 

Steam, 140 pounds. Steam, 120 pounds. Steam, 80 pounds. Averages, 

Delivery, Temperature of water. Delivery, Temperature of water, Delivery, Temperature of water.|Delivery in per 
INJECTOR, No. — - ——_—_——_—_———————————| cent. ot 2,200 

Gallons per hour. Delivered. Gallons per hour. Delivered. Gallons per hour, Delivered. galls. per hour. 
Feed ——_ ——__—_————_. | Feed. | —————____— | — ——_———_—__ | Feed. —|-—_—__—_—_ 
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Fig. 2,-Showing Cavacity and Range of Possible Adjustment. 

their supply by a small jet of steam—the heat of this is 

imparted to the supply, and in some injectors this delays 

proper action, especially when the injector is hot from having 

been used asa heater or from having its action ‘‘ broken.’ 

It is noticeable, however, that the restarting injectors are or 

the lifting type. The injectors having a closed overflow 

when working are objectionable in this respect. The injec- 

tor may break, and the accident may not be noticed by the 

operator. This may lead to serious results in two ways— 

Switchmen from 
country met in 
24, and organized the Switchmen’s 
America, to succeed the Switchmen’s Mutual Aid Society. 

increase, and it cannot be many years before then ever 
failing crop lands of Colorado will be more generally unde 
cultivation.” 

A New Organization of Switchmen. 

the various railroad centers of th 
convention at Kansas City, Mo., Oct. 

Union of North 

lowered water in the boiler, and heated water in the tender. 
The forms of injectors that are apt to prove most economical 

to maintain are those in which the flow of water is most 

direct. Adjustments of the interior parts of injectors that 

cause the swiftly moving water to strike against these parts 

subject them to rapid wear with water that contains grit in 

any form, 

which fell to pieces during the recent A. R. U. strike. 
The most important change in the new constitution is the 
elimination of the insurance clause, which gave $1,000 for 
total disability or death of members. A weekly benefit 
clause takes its place. Kansas City is made the permanent 
headquarters of the new order, 

D. D. Sweeney of Jersey City was elected Grand Master 
and M. R, Conton of Kansas yCity was chosen Secretary, 
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Piston Travel on Cars.* 

BY F. B. FARMER, 

The possible extremes cf piston travel are 3!¢ inches and 

2 inches; that of 3!¢ inches being only sufficient to insure 

he brake from releasing through the leakage groove, and 12 

nches permitting the piston to bottom on the cylinder head. 

t is, however, unnecessary to say that neither of these is 

lesirable. The question is, therefore, what is the most de- 

irable travel, what increase should be permitted before 
eadjustment, and should the same limits apply to both pas- 
enger and freight cars? 

We will first consider in a general way the relative merits 

f a long or short travel. With ashort travel the quickest 

pplication and the highest cylinder pressure can be ob- 

ained, and the least air is consumed to produce a given retard- 

1g power or cylinder pressure ; the reason being, as is well 

nown, because of the lesser space to be filled in the cyl- 
ader. The quicker application, or development of cylinder 

ressure, coupled with the pressure being higher, means an 

icreased safety in shorter possible stops. In the ability to 

ore quickly recharge after an application, owing to the 

ssser reduction in auxiliary pressure to producea given 

ylinder pressure, and also in the higher reserve of power, 

uy8 additional safety ; and inthe smaller consumption of air 

0 perform a certain amount of work rests the possibilities 

or a greater saving than might at firstseem possible. ‘ests 

onducted by a railroad company showed that the con- 

umption of steam by the airpump on a passenger engine 

unning 172 miles per day ona level road, and making 17 

tops, wouid, in a month, be equivalent to four tons of good 

pal, 

While not vouching for the accuracy of these results, it is 

9 be supposed that they are not far wrong; and they indi- 

ate the possibilities of a considerable saving, not only in 

1el, but in wear to the compressor, coupled with an increase 

1 its efficiency, where on any train, and especially those in 

cal, suburban or mountain service, the piston travel can be 

aduced. ‘To illustrate this, suppose the piston travel on the 

rain mentioned to have been near nine inches. A 10 pound 

-duction from the train-pipe pressure would have given 

cylinder pressure of about 18 pounds; where, if in_ 

ead the piston travel had been six inches, a reduction of five 
ounds would have given almost the same pressure. Here, 

1en, with areduction in travel of three inches, nearly one- 

alf less air is consumed to produce the same result. 

The objection that some might urge against a short travel— 

hat of there being a greater possibility of causing severe 

rks in applying, or that brakes would be more likely to 

rip and slide the wheels—seems to be a weak one that tends 

> put a premium on careless work by engineers. Shoazld it 

ver be demonstrated that as short a travel as was other- 

rise practicable would develop too high a braking power, it 

rould certainly be better to reduce the pipe pressure or 

-verage rather than increase the travel and thereby the 
onsumption of air. 

Another advantage of the short travel is a quicker re- 

2lease; this being desirable to the extent possible with a 

hort travel over along one. The decrease in efficiency re- 

ulting from the longer travel is not only because of the in- 

reased space to be filled, but it actually requires a slightly 

igher cylinder pressure to perform an equivalent amount 

f work; the reason for this ,being because of the loss 

f developed cylinder pressure through the increased resist- 

nce of the cylinder release spring. Though this loss is a 

mall one, it is yet believed worthy of mention. It is true 

hat with a long travel less care need be exercised in apply- 

1g, in order that brakes may not be set too hard, but the 

icreased sensitiveness of a moderately short travel is not 

uch as would militate against its successful use, were the 

ngineer only a mediocre one; and the greater reserve in 

ower wherever brakes had to be released and soon reap- 

lied would more than compensate for the difference. 

As it is the general rule to brake passenger cars at 90 per 

ent. and freight cars at 70 per cent. of their light weight (a 

ifference of 20 per cent.), and as decreasing the piston travel 

n a freight car to 4inches would only increase the developed 

ylinder pressure in quick action about 10 per cent. over that 

sed in calculating the leverage, it is recommended that the 
1inimum travel for this class of service should be 4 inches. 

Vith the passenger car braking at 90 per cent. this would 

ot be advisable as the percentage of braking force would be 

90 great, and also, on account of the difficulty that would 

ften be encountered in reducing it to this amount. With a 

-inch travel, however, the increase would not be considera-— 

le, nor should it be difficult to regulate it to this amount. 

Vere this impossible on any cars it would be due to weak 

rake rigging, lost motion due to live levers striking truck 

rame, lost motion in boxes or pedestals or too small a cyl- 

nder for weight of car, (Cars whose light weight exceeds 

5,000 pounds should have 14-inch brake cylinders.) 

The statement has been made by several airbrake men 

hat many cars under their charge could not be made to 

ravel less than 8inches without the brakeshoes dragging 

nm the wheels in release. This is mentioned to show that 

he trouble is not an imaginary one. On one trans-conti- 

ental line the increase in piston travel between east and 

vest terminals is said to be about 134 inches, and this with a 

‘ood sized cast-iron shoe. It has also been ascertained that 

n cars in what may be considered good condition, equipped 

vith well-trussed wooden brakebeam and M. C. B. standard 

evers, rods and pins, the increase in piston travel when run- 

ling, over the same when standing, was 114 inches. It fol- 

ows, then, that such cars, if adjusted at 8 inches would in 

service travel 914 inches at the start, and where the length of 

‘un and other conditions are such as on the trans-continental 

‘oad referred to, it follows that without readjustment en 

oute the travel of piston near completion of run would be 

yver llinches. The additional amount of air used to hold 

his train is of lesser importance than the loss in safety 
through decreased ability to stop quickly in case of neces- 

sity, or to hold the train on a descending grade. 

* Read before the Northwest Railway Club, Oct, 9, 

Let us suppose that in a lawsuit growing out of an acci- 

dent from a moving train, it developed that the brakes were 
in such a condition as just referred to. What answer could 

the defense make to show that the railroad company bad 

not been negligent? If it were only known in how many ac- 
cidents the brakes for the reason just given (not to mention 

others) had not stopped the train in the distance they should 
have, the need for improvement in this direction. would be 

very apparent, 

Referring again to the difference in travel running over 

standing, and which is believed to be due principally to the 

increased deflection of brakebeams and greater absorption 

of lost motion in boxes and pedestals and the less loss of de- 
veloped cylinder pressure through friction, the question is 

suggested, ‘‘ Would it not be well to, in as much as possible, 

compensate for thisin the yard test by employing more than 

standard pressure ?” 

Because of reasons given, and that eight inches is the 

travel at which the pressure is developed on which we base 

all calculations in equipping cars, it would certainly seem 

right that we should not exceed that amount for either 

freight or passenger. It should not be understood that 

these limits are offered in the belief that they cannot be im- 

proved upon, for there are objections to even as much varia- 

tion as these would permit of. 

The principal difficulty encountered in making good stops 

with long airbrake trains is that of preventing severe 

shocks, due to unequal reduction in speed at different parts 

of the train, and resulting from, among other causes, the 

unequal distribution of load and retarding power. It is 

difficult to conceive of any system whereby the load can in 

all cases be equally distributed throughout the train, but as 

the variation in piston travel is one of the principal causes 

of unequal distribution of retarding power, it becomes ap- 

parent that here is one of the points we must look to for a 

lessening of the possibilities of shocks. Do not, however 

infer it is meant that, even with a considerable variation in 

travel, shocks are unavoidable ; for if the braking power be 

gradually applied the train will by degrees assume a con- 

dition as regards bunching or stretching, in accordance with 

the distribution of load and braking force throughout its 

length, and this without any shocks taking place; but in 

careless handling, or where, on account of danger, a sudden 

application becomes necessary, the decrease in shock result- 
ing from amore uniform travel would be more apparent. 
Then, too, we all recognize the fact that the less the amount 

of braking power applied, in the same ratio is decreased the 

tendency of wheels to slide. 

To illustrate this point: Suppose two engines to be pulling 

atrain. If through lack of steam, or intention on the part 

of the engineer, one engine should do less than its share of 

the work, thereby compelling the other to be worked harder, 

would it not increase the tendency of the second engine 

mentioned to slip? Just so with car brakes; for where by 

any reasons, among which is the variation of piston travel, 
one brake does less than its share of the work, an equally 
greater amount is imposed on the others, with the consequent 

increased possibility of wheels being slid. 

It seems altogether probable that the time is rapidly ap- 

proaching when the travel of pistons will be automatically 
rezulated—at least on passenger cars; for though this is as 

well to be desired for freight service, yet on account of the 

greater percentage generally braked at, the necessarily 

heavier applications because of faster time and the more 
previous character of its burden, the passenger train should 

be the first equipped with such a device. 

For the reasons given in the foregoing, I would recommend 

that a travel of from four inches to eight inches be employed 

for freight cars, and from six inches to eight inches for pas- 

senger cars. This would imply that in all readjusting they 

be reduced to the Jower limit of travel mentioned for each 

respectively, or as near this amount as possible, and again 

readjusted before the further limit wasexceeded. If for any 
reason it is impossible to approach closely to the lower 

limit, the cause for this should be ascertained and remedied. 

Security Lock Bracket. 

The cut shown herewith illustrates a lock bracket for 

freight car doors manufactured by the Chicago Grain Door 

Company, of Chicago, Il]. It 

is simple in construction 

and application, and renders 

doors, when properly sealed, 

thief-proof. At the base of 

the bracket is an indentation 

that fits the head of the lag 

screw used. This is used as 

a wrench to force the lag 

screw to place, and when 

this is accomplished the 

screw head is countersunk 

and cannot be grasped bya 

wrench. The door being 

closed and sealed renders 

the removal of the bracket impossible, and the bracket 

SrecurRITY Lock BRACKET 
FOR EREIGHT CAR Doors, 

renders the prying openof the bottom of the door insposible, 

In this way it makes a door thiefproof. 

The Bickford Drill and Tool Company, of Cincinnati, O., 

reports a great improvement in its business. Among other 

orders it has received is one from England for a No, 3 radia] 

drill (the largest size made). Thisis the second order within 

six months from the same parties. 

We quote below verbatim the award granted the Cleve- 
land Twist Drill Company, of Cleveland, O., for its exhibit 

at the Columbian Exposition: ‘‘ Most extensive exhibit and 

greatest variety of well made twist drills, exhibited as they 

are manufactured and furnished to the trade. The work- 

mansbhip on all of these drills is of the highest order, and es- 

pecially meritorious are the twist drils in millimeter 
diameters,” 

Magnolia Metal’s Important Connections. 

The Magnolia Metal Company has just received an order 

from Messrs. J. I. Thorneycroft & Co., Admiralty machinery 
contractors, of Chiswick, to be used in the torpedo destroyers 

they are building for the British Navy. The following isa 

list of vessels in the British Navy in the bearings of which 

the Magnolia metal is used : 

Fervent, Hood, Boxer, 

Ardent, Hawke, Bruiser, 

Zepher, Crescent, Edgar. 

Testimonials given by some of the most eminent marine 
institutions of this country, which are builders of the war 

vessels of the United States Government, and for steamers of 

private corporations, show that the Magnolia metal is used 

In the highest class of marine work, and is more meritorious 

and successful than any other anti-friction metal for that 

kind of work. 

The Pope Light. 

In order to meet the demand for the Pope light, which is 

interchangeable with the ‘‘ Pintsch,” now in wide use, the 

Consolidated Car Heating Company has added considerably 

toits plant and is about to manufacture Jamps for com- 

pressed oil gas and fittings on a large scale. The compressed 

gas plant of the latest pattern recently erected shows most 

excellent results, 17,600 cubic feet of gas of 50 candle-power 

having been obtained from 160 gallons of oil; that is, 110 feet 

per gallon, whereas the usual make is somewhat under 90 

feet. The Consolidated company is preparing to notify rail- 

way men from all over the country to witness an exhibit of 

Pope lighting apparatus at Albany, carrying outa similar 

plan to that it adopted in 1892 with reference to steam- 

heating apparatus, when special trains were run hourly to 

Troy and return during two days, and many prominent rail- 

way Officials from all parts of the country and Canada were 

present to observe the operation of the Sewall coupler and | 

commingler storage systems. 

The Chicago Grain Door Company has just equipped 500 

cars for the Great Northern with its well-known grain door; 

also a number of cars for the Illinois Central. 

The Boston Belting Company has just issued a hand- 

somely illustrated catalogue of its specialties in fire hose and 

accessories. The list comprises every form of hose in general 

use and devices for their convenient manipulation. 

The A. B. Pullman Company, of Chicago, manufacturer 

of the well-known Pullman freight-car door, has moved its 

offices to 945 Old Colony Building, Chicago. This company 

is now equipping 500 cars for the Baltimore & Ohio South- 

western Railway with its car door. 

The immense shops of the Westinghouse Electrical Man- 

ufacturing Company, at Brinton, Pa., near Pittsburg, are 

now completed and the company is prepared to do all its 

manufacturing work at that plant where the facilities for 

rapid and economical manufacture are in every way ade- 

quate. 

Messrs. Beaman & Smith, of Providence, R. [., designers 

and makers of machinery and tools, have issued a new cata- 

logue of the machines they manufacture. They were given 

an award at the Columbian Exposition for ‘‘Combining 

novelty in design, originality in construction, convenience of 

operation and first-class workmanship.” 

The receivers of the South Baltimore Car Works have 
been directed by the court to pay to the creditors a divi- 

dend of 25 percent.and interest. The dividend amounts 

to $66,000 and is the third paid so far, making a total of 75 

per cent. received by the creditors. It is the expectation of 

the receivers to pay a final dividend of 25 per cent. in Decem- 

ber. 

The Cleveland Twist Drill Company has been granted a 

gold medal at the Antwerp Exposition for the excellent 

quality of goods comprisirg its exhibit at that fair. A letter 

recently received from this company said: “It seems to us 

that business is steadily improving. We are running our full 

complement of men 10 hours per day, and have been doing so 

for some time.” 

The Boston Belting Company, of 256-60 Devonshire street, 

Boston, Mass., makes a specialty of ‘‘ Imperial” spiral 

rubber packing for stuffing boxes, which is excellently 
adapted for pistons and valvestems. It is made in the form 
of a continuous ring and is shaped to the rod and box, thus 

rendering unnecessary the trouble of bending to fit its place. 

Each piece is coiled in a box made especially for it. 

The Brown & Sharpe Mfg. Co., of Providence, R. I., has 

issued a very neat and nicely illustrated pamphlet, showing 

a number of forms of stock cutters made byit. This com- 
pany now makes 19 varieties and 349 sizes ef stock cutters, 

and it can make any size or shape, or arrange for any 

combination of cutters that may be desired. A copy of this 

pamphlet will be sent to any one interested in the subject, on 

application to the manufacturers, 

The new Norwich Line steamer City of Lowell, engaged in 

the Long Island Sound service, has again demonstrated her 
right to the title of “‘Greyhound of the Sound.” On Wed- 

nesday last she easily broke all records on the run between 
New York and New London, covering the 122 miles in the 

remarkable time of 5 hours 32 minutes, The fastest time 

was between Cornfield and Bartlett, the speed being 23.4 

miles, Bartlett's Reef was reached at 10:47, and the City of 
Lowell reached her dock at 11:05. The quickest trip ever 

made to New London before was made by the Norwich Line 

steamer City of Boston in 1861; her time was 6 hours 5 

minutes, Seven hours is the usual time, 
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The Tower Coupler. 

The illustrations on this page show the Master Car Builders’ 

type of coupler now being manvfactured and put on the mar- 

ket by the National Malleable Castings Company, of Chi- 

cago. Itis known asthe ‘ Tower” coupler, and is of the 

knuckle-opening class. In operating the knuckle from the 
corner of the car no additional parts are required, either in 
the unlocking gear or the coupler itself. It has been very 

carefully designed and the metal properly distributed to 
meet the strains encountered in service. The merits of the 

coupler may be concisely stated to consist in its simplicity 

and great strength, combined with a meritorious knuckle- 

opening device which does not add any parts to the coupler 

and which cannot get out of order. 

The body of the coupler is made of malleable iron, and 

the knuckle, lock and pivot pin are made of steel. The 
shank is square for its entire length and the liner bocks are 

caston. The wallsof the shank are thick and well ribbed, 
but sufficient room is left for the use of a tail bolt if desired, 

and a slot for the American continuous draft rigging can be 

added. The knuckle is fulerumed back far enough to give 
great strength to both it and the head,and yet smooth action 

is obtained even on the sharpest curves. The face of the tail 

on the knuckle is so shaped as to come in contact with the 

outer face of an opposing knuckle when in the act of coup- 

ling, so that it is swung into the closed position through 

that contact. This is conducive to smooth action in 

coupling, which is further promoted by the fact that the 

lock does not have to be raised as the knuckle swings in. 

Fig. 2 of our illustration shows that the buffing strains re- 

ceived by the knuckle are transmitted to the head by means 

of a broad flat bearing at the end of the tail of the knuckle. 

A tendency for the knuckle to rotate inwardly under these 

blows is also resisted at the same point and by a bearing 

against the vertical wall of the head at a point considerably 
nearer the fulcrum pin. Because of its shape and size the 

knuckle is amply strong to receive and transmit without 

damage any strains encountered in service. 

The conspicuous part of the coupler is the lock, which also 

serves to throw the knuckle open. Its shape will be readily 

understood from Figs. 1 and 6 in the illustrations. In Fig. 1 

the full lines show the lock in the normal position, and it 

will be seen that when receiving the pulling strains, the 

lock is firmly supported by a vertical wall on the guard-arm 

side of the head, so that it is subjected to no strain other 

Fig. | 

than one of compression. To uncouple, the lock is raised 
until it strikes the under side of the top wall of the head, 

being guided vertically in this movement by the bearing of 

its stem in the bottom wall of the head, If it is desired to 

simply unlock the knuckle, the lock is held in this position 

by the unlocking gear in the usual manner. If, however, it 

is desired to swing the knuckle open, the lever of the un- 

locking gear is lifted still higher, and the lock, pivoting on 

KNUCKLE OF THE ‘‘ TOWER” COUPLER. 

a ridge on the top wall of the coupler head, is rotated about 

that point as shownin Fig. 1. The stem of the lock disen- 

gages from the hole in the lower wall of the head, and slides 

along a groove provided for it. This motion of the lock 

swings the knuckle open in a way that is shown clearly in 

Fig. 1. The lock remains in the position shown by the dotted 

lines after the operator has dropped the unlocking lever, and 

only falls into its normal position when the knuckle closes, 

The operation of the lock cannot be interfered with by 

ice, dirt or cinders. It is provided with ample bearing sur- 

face on the knuckle, the area of contact being 414 square 

inches. This also prevents the binding and failure to couple 

to which certain couplers are liable. It cannot be struck 

by coupler links, as they cannot enter the head far enough 

owing to the size of the tail of the knuckle, 

All parts of the coupler are carefully inspected and made 

to conform accurately tostandard contour lines. It has been 

repeatedly tested under the drop, and for a considerable 

period in service, and has fulfilled all requirements. 

The Niles Tool Works, of Hamilton; O., have been awarded 

a contract for $49,000 worth of machinery, to be placed in 

the West Springfield shops of the Boston & Albany Railroad. 

Mr. F. G. Kretschmer has established an office at Room 

503, 136 Liberty street, New York City, as the agent of the 

Brown & Sharpe Manufacturing Company, of Providence, 

Eee 

The Hinckley brake slack adjuster, made by the Hinckley 

Brake Company, of Trenton, N. J., has been ordered for 100 

box cars for the Delaware & Hudson Canal Company, now 
being built by the Jackson & Woodin Manufacturing Com- 
pany. 

The Consolidated Car Heating Company, Albany, N. Y., 

has just received orders for the entire equipment of the Nor- 

folk & Western Railway with its Commingler Storage Sys- 

tem and Sewal) Steam Coupler. It has also received orders 

for the entire equipment of the Ulster & Delaware Railroad 

with its Direct Steam System No.2 and the Sewall Steam 

Coupler. The orders include the fitting of all locomotives 

on both these roads with this company’s improved locomo- 

tive equipment. 

Parlor cars on street railways are what we are coming to 

now. The West End Street Railway Company of Boston 

has just constructed two elegantly appointed special cars 
which are to be placed at the disposal of private parties. 

They are 20 feet long by 7 feet 4inchesin width, and were 

made by J. M, Jones’ Sons of West Troy, N. Y. They are 

equipped at each end with sliding doors similar to those 

used in the elevated railway cars. When one of each pair 

of doors is open, the other door is opened also. The bodies 

are mounted on West End trucks, which were constructed 

by the Laconia Car Company, of Laconia, N. H., 

THE ** TOWER’ COUPLER, 
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A Turret Nut Facing Machine. 

The machine illustrated herewith has many new and 

valuable improvements over those made heretofore for 

chamfering and facing nuts and bolts. The cutting head is 

arranged to hold three tools made of bar steel, one for 

facing, one for chamfering the corners, and a third to re- 

move the first thread in the nut. 

ground and replaced in a few minutes. 

They can be removed, 

equalizers, equalizer springs, and the holster springs. The 

longitudinal truck sides are made of7-inch steel ‘‘ I” beams, 

and the transoms, safety pieces and end pieces are also made 

of extra heavy 6-inch steel “I” beams securely riveted 

with angles, which lock all corners of the framing. The 

principle of the suspension is shown in the longitudinal sec- 

tion. The pedestals and the axle boxes are made of malle- 

able iron, which gives lightness and strength. On each side 

of the axle box and flush with the top are two lugs which 
are slotted and recessed to re- 

ceive the spring hanger. 
Interposed between the spring 

seat and the spring cup are 

spiral springs 4 by 6 by % inch. 
The springs are .seated at 

the top; the weight of the car 

body compresses the spring 
upward. When the wheel 

comes toa bad joint or a rail- 

road crossing which allows it 

to drop, the springs expand, 

and before the car body can 

drop in with the wheel the in- 

TAT 

ACME TURRET Nut FActInG MACHINE. 

The spindle to which the cutter head is attached is driven 

by a four-step cone pulley and geared 4!¢ to 1, thus having 

sufficient power to face the large nuts with ease, and the 

additional advantage of facing the smaller sizes at the 

proper speed. 

On the carriage is mounted a turret with a broad key to 

keep it in line, and a lever-nut to clap it in position as 

shown. The carriage is moved forward to the cutting head 

by means of a cam journaled on the ways of the bed. The 

cam is driven by a worm aud a worm wheel, thus giving the 

carriage a steady forward movement, and the weight hang- 

ing from the front end of the bed returns the same after the 

nut has been faced. 

The advantage of a turret to hold the nut arbors is that 

the nuts can be removed and replaced much quicker and 

with less exertion than are possible ona machine where the 

arbors revolve and the cutting head remains stationary. 

This machine is made by the Acme Machinery Company, 

of Cleveland, O., the well known manufacturers of machine 

tools. 

Graham’s Standard Passenger Car Truck. 

The passenger car truck illustrated herewith, which is the 

invention of J. H. Graham, president of the Graham Equip- 

ment Company, of Providence, R. I., has proved itself to be 

especially adapted to fast heavy passenger traffic. As will 

be seen in our engraving the truck is notably neat and 

simple in design. Perhaps the most interesting feature is 

found in the spring suspension; which dispenses with the 

equality in the track has been 

passed without any hammer- 

ing and jumping to the car 

body. This construction pro- 

duces atruck that will run for 

years without squaring up, 

which is so frequently required 

of many designs of passenger 

trucks, 

All axles are protected by the 

safety strap or yoke as shown. 

This is made of wrought iron. 

The equalizing bars being dis- 

pensed with, and the weight 

being distributed equally on 

each side of the oil box, the 

brasses wear evenly. Brasses worn sideways are a rare 

occurrence on this truck, and a hot-box is unknown. 

Feminine Voice (from lower berth)—Porter! Porter! 
Masculine Voice (from upper berth)—Very sorry, 

madam; we have nothing but beer.—Truth. 

General Manager St. John, of the Chicago, Rock Island 
& Pacific, recently said that the Rock Island cleared but 
$200,000 during the World’s Fair, and that this did not 
cover the cost of the additional equipment necessary for 
World’s Fair business. 

A fire in a Boulder County, Col., coal mine, which has 
been burning for thirty years, now covers an area of about 
300 acres, and spouts flame, cinders and smoke through 
numerous outlets. It has destroyed property worth millions 
of dollars, 

Reporter—I have ascertained the exact cause of the acci- 
dent and described it fully; given the names of all the 
people killed or injured, and told what disposition was 
made of them, and given an exact description and esti- 
mated value of the property loss to the railroad company. 
City Editor—That’s all very well, as far as it goes, but why 
in thunder didn’t you get the number of the locomotive ? 

While prospecting for a continuation of the Ropes gold 
mine vein, in Michigan, a short distance from the main 
shaft, rock containing bismuth, a mineral entirely new to 
the Urper Peninsula, was recently discovered. Bismuth 
has a commercial value of about $2 a pound, and is not 
mined in the United States at present. 

0.0 
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THE GRAHAM OAR TRUCK: 

The Hotel World publishes the following ‘‘ rules and 
regulations ” of a hotel on Lake Athabasca, in the far 
Northwest: ‘‘ Rules and regulations of this hotel: Board 
must be paid in advance; with beans $25, without beans 
$f2; salt free; no extras allowed ; potatoes for dinner ; 
pocketing at meals strictly forbidden. Gentlemen are ex- 
pected to wash out of doors and find their own water ; no 
charge for ice; towel bags at the end of house. Extra 
charge for seats around the stove. Lodgers must find their 
own straw ; beds on the bar-room floor reserved for regular 
customers. Persons sleeping in the barn are requested not 
to take off their boots. Lodgers must arrive at 5a. m.:; in 
the barn 6 a. m. No fighting at the table. Any one 
violating the above rules will be shot.” 

Onur Directory 
OF OFFICIAL CHANGES IN OCTOBER. 

We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Atchison, Topeka & Santa Fe.—The Panhandle Division 
is abolished, and Superintendent D. H. Rhodes has resigned. 
Mr. F. J. Easley has retired from the position of Superin- 
tendent of the Rio Grande Division at San Marcial, N. Mex., 
and the office has been abolished. The jurisdication of Mr. 
J. E. Hurley, Superintendent, is extended over the Rio 
Grande Division, with headquarters at Las Vegas, N. Mex. 
Atlanta & Florida.—K. C. Spaulding is appointed Re- 

ceiver. 

Atlanta & West Point.—Joseph Herrin is appointed Su- 
perintendent. 

Baltimore & Eastern Shore.—Name changed to Baltimore, 
Chesapeake & Atlantic; John E. Searles, President; office, 
Baltimore, Md. 
Bangor & Aroostook.—Orlando Stewart is appointed Su- 

perintendent of Motive Power. Office, Oldtown, Me. 
Buffalo, Rochester & Pittsburg.—The office of General 

Superintendent R. G. Matthews is removed from Buffalo to 
Roehester, N. Y. 

Chesapeake, Ohio & Southwestern.—F. D. Thomson is ap- 
pointed General Superintendent. Office, Louisville, Ky. 

Chicago & Eastern Illinois.—Superintendent F. L. Corwin 
has resigned. 

Choctaw Coal & Railway Company.—Reorganized, and 
name changed to Choctaw, Oklahoma & Gulf Railway. 
Cincinnnti, Jackson & Mackinaw.—Geo. L, Bradbury is 

chosen Vice-Bresident in charge of operation. Mr. Brad- 
bury is General Manager of the Lake Erie & Western. Office, 
Indianapolis, Ind. * 

Florida Central & Peninsular.—J. J. Bossinger is ap- 
pointed Master Car Builder. Office, Fernandina, Fla. 

Great Northern.—T. F. Corwin is appointed Superintend- 
ey ue the Cascade Division, with headquarters at Spokane, 

ash. 
Interoceanic (of Mexico).—E. W. Jackson is appointed 

General Manager. 
Kansas City, Fort Scott & Memphis.—H. W. Diggins, 

Superintendent of the Springfield Division, has resigned. 

Kentucky Midland.—George B. Harper is) appointed Re- 
ceiver. 

Lake Erie & Western.—S. R. Kramer has been appointed 
Superintendent of the Peoria Division, with office at Lafay- 
ette, Ind., to succeed O. E. Grady. 

Minnesota & Wisconsin.—H. E. Burt is appointed Gen- 
eral Superintendent, vice Jas. Menogue. Office, Spring 
Valley, Wis. 

New York, New Haven & Hartford.—The jurisdiction of 
John Henney, Jr., is extended over the entire system. 

New Orleans & Southern.—L. R, Brooks is appointed 
Superintendent of Motive Power, vice Thos, Crow, resigned. 
Office, New Orleans, La. 
Pennsylvania.—Chas. Potts and Robert Redding are ap- 

pointed Division Master Mechanics at Erie and Sunbury, Pa., 
respectively. Superintendent Western Pennsylvania Di- 
vision James Reed has resigned, and is succeeded by D. M. 
Watt, of the Monongahela Division. D. H. Lovell, of the 
Columbia & Clearfield Division, succeeds Mr. Watt, and is 
in turn succeeded by F. F. Robb, of the Bedford Division. 
Victor Wierman is appointed Superintendent of the Bedford 
Division, 

Philadelphia, Reading & New England.—J. N. King has 
been Rs ean tees Superintendent, to succeed G. T. Royer, re- 
signed. 

Saginaw, Tuscola & Huron.—Sanford Keeler is apponted 
General Manager. 

Seaboard Air Line.—Office of Division Superintendents 
abolished. T. W. Whisnant is appointed Superintendent of 
Roadway. S.G. Dickerson is appointed Superintendent of 
Transportation. James Maglenn is appointed Superinten- 
dent of Motive Power, with office at Raleigh, N. C. 

Seattle, Lake Shore & Eastern.—Daniel O'Leary is ap- 
pointed Master Mechanic, vice George Gabriel. 
South Carolina & Georgia.—Edmund S. Bowen is ap 
ointed General Manager. Office Charleston,S.C. Jas. F. 

Piackeeod is appointed Acting Superintendent of Motive 
ee vice E. M. Boberts resigned. Office, Charleston, 
Ss. C. 
Southern Pacific.—Robt. H. Pratt, Assistant General Su- 

_ perintendent of the Pacific system, has resigned. J. D. Begg 
is appointed Division Master Mechanic at Houston, Tex. 
Mr. William H. Haydock, Superintendent of the Coast 
Division, has resigned. J. L. Frazier, Superintendent of 
the San Joaquin division, has been transferred to the Cra t 
division, and the former division is abolished. J. H. Whited, 
Superintendent of the Truckee division, has also resigned, 
and he and Mr. Haydock have been assigned to other duties, 
Southern Railway.—The following have been appointed 

Division Superintendents: J. S. B. Thompson, Danville, Va.; 
W. B. Ryder, Charlotte, N. C.; E. Berkeley, Columbia, S. C.; 
F. K. Huger, Knoxville, Tenn.; W. R. Beauprie, Atlanta, 
Ga.; (acting) J. N. Ross, Birmingham, Ala.; Geo. R. Loyal, 
Louisville, Ky. For appointments of Division Master Me- 
chanies and Foremen, see personal column, page 172. 

Union Pacific—J. P. Bay is appointed Division Master 
Mechanic at Denver, Col. - 

Lmploynrent. 
SITUATION WANTED.—Experienced brass molder on loco- 

motive, steam, hydraulic, bronze and mill work; good mixer 

of metal. JoHn E. STANTON, 7212 Finance street, E. E., 

Pittsburgh, Pa. 

Wanted, 

WaAntTED—By a large manufacturer, some new specialty to 

manufacture for the railroad trade. Address “ADVERTISER,” 

care of the NATIONAL CAR AND LOCOMOTIVE BUILDER. 

_ a * 
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The Mexican Central has ordered 225 box cars of the 

Mount Vernon Car Manufacturing Company, 

The shops of the new Ottawa, Arnprior & Parry Sound 

Railroad are to be located at Ottawa, Ontario, 

Two train robbers pleaded guilty to the charge of murder 

in the first degree at Waukegan, II]., on Nov. 14. 

The employees in the car shops of the Philadelphia & 
Reading, at Reading, Pa., now work on the piecework plan. 

The Chicago & Northwestern is substituting 36-inch cast 

iron wheels onits suburban passenger cars, in place of 

steel-tired wheels. 

The Baltimore & Ohic has begun the erection of general 

repair shops at Zanesville, O. A force of 200 men has been 
put to work on the job. 

It is announced that the shops of the Chesapeake, Ohio 

& Southwestern, now located at Paducah, Ky., are to be 

removed to Louisville, Ky. 

The Baltimore & Ohio is building new car shops in Zanes- 

ville, O. The new plant will be used-for general repair 

work, and will employ about 200 men. 

Stronger springs are being adopted for Russian freight 

cars. By this means it is found possible to increase the 

capacity of the cars from 21,000 to 27,000 pounds. 

It is announced that the Russian commission in charge 

of the Siberian Railroad has approved appropriations 

amounting to $10,000,000 for the purchase of rolling stock. 

The New York, New Haven & Hartford has ordered 100 

box cars of the Keith Manufacturing Company. An order 

for 100 gondola cars is about to be placed by the same 

road. 

The new shop of the St. Louis Southwestern Railway 
at Pine Bluff, Ark., is building a number of new freight 

cars, and is at present turning them out at the rate of 20 

per month, 

Atter a careful canvass of the unemployed in Denver a 

committee has reported that 215 families of American Rail- 

way Union men are on the verge of starvation and 400 
unmarried men are destitute. 

Mr. L. Severson, of Washago, Mich., was blown from a 

passenger train on the Chicago & Eastern Illinois Railroad 
while passing from one coach to another near Chicago 

Heights, Nov. 5, and instantly killed. 

The Toledo, Ann Arbor & North Michigan road is going 
to build 600 new freight cars during the winter. It is 

pushing the equipment of its old cars with M. C. B, 
couplers at the rate of about 50 cars a month. 

A Missouri, Kansas & Texas express train was stopped 
and robbed at Wybank, I. T., Nov. 14, The notorious Cook 

gang of outlaws committed the act. Failing to gain en- 

trance to the express car they robbed the passengers, 

Some time ago the Cleveland, Cincinnati, Chicago & 

St. Louis Company made a proposition to build new shops 
at Indianapolis. There is now a fair chance of the schene 

being carried out next spring. The plans are fully com- 
pleted, 

About 200 feet of the track and roadbed of the New York, 

New Haven & Hartford Railroad was swept away by the 

bursting of a reservoir at Ansonia, Conn., Nov. 3. The 

escaped water flooded the surrounding country and did 

much damage. 

A judge at Louisville, Ky., has rendered a decision in 

which it is held that Pullman’s Palace Car Company, 

not being a common carrier, is not therefore responsible 

for any injuries that might be sustained in a wreck by 

passengers on its cars. 

It is stated that the Intercolonial Railroad Company in- 

tends to renew all its locomotives and to replace them by 

new engines for which Parliament will probably be asked 

to make an appropriation next season. The Canadian 

government controls this line. 

The Philadelphia & Reading Railroad Company has pre- 
pared plans for two large new buildings adjoining its pres- 

ent shops at Reading, Pa. A machine shop 200 feet long 

will be built, and the second structure, 282 feet long, will 

be used as a car paint shop. 

The general freight agent of the Pennsylvania Railroad 

svstem west of Pittsburgh states that the freight traffic on 

his lines is steadily increasing, and the demand for empty 

cars is becoming so urgent that there are hardly any avail- 

able on the system at present. 

The Galesburg, Etherley & Eastern was opened for 

regular service on Nov. 1, The road is 12 miles long and 

starts from Wataga, on the C., B. & Q., and runs east to 

Etherley, the new mining town growing up at the mines 

of the Galesburg Coal Company. 

The railroads in Indiana, Illinois and Ohio are said to be 

experiencing great difficulty in filling the demand for 

freight cars, more especially stock and coal cars. The de- 

mand from shippers is referred to as showing an extraor- 

dinary increase since the election. 

S.D. Worden, one of the strikers charged with murder 

in connection with the wrecking of the train near Sacra- 

mento, July 11, which resulted in the killing of the en- 

gineer and four United States soldiers, has been convicted 

of murder in the first degree and sentenced to hang Feb. 12, 

The Pennsylvania Railroad Company has decided to in- 

crease the standard weight of rails on its main line from 

85 pounds to 100 pounds, and after this year all new rails 

laid on the 443 miles of double and quadruple track road 

between Jersey City and Pittsburgh will be of the latter 

weight. 

The Southern Pacific Company announces that ‘‘ The 

Mexican International road has made a new departure, 

running an elegant Pullman sleeping car through San 

Antonio to the City of Mexico, via Eagle Pass, making the 

time from New York to the City of Mexico in five days, in 

connection with the Sunset Route.” 

The Consolidated road is experiencing such a heavy 

freight business that a sufficient number of engines cannot 

be procured to haul trains, For that reason heavy passen- 
ger engines have been pressed into the service. Officers of 

the company say the freight business from New England 

manufacturing points never was better. 

According to a recently issued report there were pur- 

chased in the United States last year for use on naval 

vessels 42,190 tons of coal, at a cost of $178,168. Abroad, 

52,146 tons were purchased for our navy at a cost of $462,- 

192. Seventy-one per cent. of this was used for steaming 

purposes, the balance for auxiliary purposes. 

The Pennsylvania Railroad Company has issued orders 

on the Camden and Amboy Division for all departments to 

resume work on eight hours’ time, six days each week, 

For the past 13 months the shipyards, machine and car re- 

pairing shops only worked five days each week, while the 

trainmen worked only half time. 

The famous Alpine tunnel on the South Park Railroad, 

which is the connecting link between Gunnison and Den- 

ver, will be reopened for travel in the immediate future. 

The tunnel was built by the Union Pacific several years 

ago, but, on account of the decline in business, it was 

practically abandoned and has become filled with ice and 
snow. 

E. V. Debs and eight other directors of the American 

Railway Union, and sixty other alleged conspirators who 
took part in the recent strike, were arraigned in the United 

States Court at Chicago recently. Clarence S. Barrow, 

counsel for the defendants, made a motion to quash all 

the indictments. Judge Grosscup named Jan. 8 as the 

date for the trial. 

The annual report of the Railway Commission of Geor- 

gia for the year ending June 30, 1894, shows gross earn- 

ings of Georgia railroads of $17,208,825, as against $16,- 

632,192 in 1893 ; expenses, $12,411,322, against $12,776,867; 

and net earnings, $4,797,503, against $3,855,825 in 1893. 

The commissioners look forward confidently to a further 

increase in earnings. 

Arrrangements were completed at Indianapolis on Oct. 
23 for the formation of the Federated Metal Trades of 
America, as it is to be designated. The new body will in- 

clude every branch of the iron, brass and steel industries 

in America. The purpose of the promoters is to bring into 

a closer relationship all of the national organizations of 

employés in this branch of labor, 

Mr. R. M. Galbraith, Master Mechanic of the St. Louis 

& Southwestern Railway, recently succeeded in exhuming 

a locomotive belonging to his road from the bed of the 

Red River at Garland City, Ark. The engine had been 

buried in the sand of the river-bed seven years last August. 

It issaid that the engine is very well preserved and can be 

put in running order with slight expense. 

The Indians about Wenatchee, Wash., have been 

expressing their disapproval of what they consider a great 

act of sacrilege on the part of the Great Northern Railroad, 

The cause of the complaint is that the Great Northern has 

occasion to blast out some large rocks which were covered 

with hieroglyphics. These rocks the Indians regard as 

sacred, the hieroglyphics being a record of the Wenatchee 
Indian tribe, their battles, deaths, etc. 

The Georgia Southern & Florida Railroad will be sold at 

receiver’s sale on the first Tuesday in March, under a de- 

cree from the Superior Court, The upset price fixed is 

$4,500,000; but if this amount is not bid the road is to be 

again offered for sale on the third Tuesday at $3,750,000; 

and if not sold then, to be offered again on the first Tuesday 
in April, at $3,000;000; and if still not sold, to be sold on 

the third Tuesday in April to the highest bidder. 

In trying to prevent an electric street railroad at Abing- 
ton, Mass., from crossing the tracks of the New York, New 

Haven & Hartford Railroad in August, 1893, a riot en- 

sued, for which Mr, John C. Sanborn, Division Superin- 

tendent of the New York, New Haven & Hartford, to- 

gether with the Roadmaster and several subordinate offi- 

cers, were recently sentenced to serve four months in 

jail. Strong efforts are being made to secure their par- 
don, but so far without success. 

The Pennsylvania Railroad has just approved the model 

for the large map which is to adorn the north wall of the 

main waiting-room of the Broad street station at Philadel- 

phia, submitted some time ago by the American Bank 

Note Company, and that company is now at work on it. 

The map will be 120 feet long by 15 feet wide, and when 

completed will be the largest in the world. It will be 

painted in oil on the finest canvas, and will show the lines 

of the Pennsylvania Railroad and ils connections through 
all the States of the Union. 

As showing the retarding effect of barnacles on the hulls 

of ships, and the resulting increased coal consumption, the 

commander of the United States warship Bennington re- 

ports that that vessel, with a clean hull, steamed from 

Acapulco to La Libertad, 675 miles, at the rate of 7.85 

knots an hour on a coal consumption of 67 tons. Two 

months later she ran back, 688 miles, at only 6.2 knots per 

hour, and consumed 129 tons of coal, the excess being due 

to marine growths which there was no means of clearing 
off without docking the ship. - 

The New York Central pursues an original method of 

disposing of the woodwork of its condemned freight cars. 
Instead of employing labor to separate the wood and iron 

work, and instead of setting fire to the cars and burning 
the woodwork up, a number of cars are placed on a side 

track and the poor people are invited to help themselves to 

the woodwork, with the provision that none of the iron 

shall be taken, At East Buffalo recently nearly 100 old 
cars treated this way were stripped of nearly every ves- 

tige of timber between sunrise and sunset of a single day. 

In Chili the Ministry of Public Works has approved a 

resolution of the State Railway Council to allow private 

persons to run their own freight cars on the State lines. 

The railroads, says ‘‘ La Estrella,” will load, clean and oi! 

the cars. Owners of cars having sidings into their prop- 

erties will hot be required to convey their freight to a sta- 
tion. They will be entitled to a reduction of 25 per cent 

on tariff rates; but they will be required to pay the cost 0% 
sidings, and the cars will have to be built according te 

plans to be furnished by the railways. It is to be hoped 

that by this plan the everlasting clamor for cars by agri. 

culturists and others will cease. 

The annual meeting of the stockholders of the Baltimore 

& Ohio Railroad Company was held in Boston Nov. 19, I 
was the largest in point of attendance in the oompany’s 

history. The report of the president and directors for the 

year ended June 30 shows the gross earnings to have beer 

$28,502,662.35; operating expenses, $15,560,689.07; net earn. 

ings, $6,941,978.28. The earnings decreased $3,712,144.90, 

and the expenses $3,481,292.78, as compared with 1893. Ir 

view of the unusual depression in all classes of busines: 

prevailing throughout the country during the entire fisca 

year of 1894, the stockholders regarded the annual repor' 

as gratifying. The old board of directors was re-elected. 

In his annual address to the Knights of Labor, at New 

Orleans, Nov. 15, Grand Master Sovereign closed his re 

view of the Pullman strike with a severe criticism of Gen 

eral Schofield and his recommendations for an increase o 

the Army, as well as the action of ‘* Chicago’s millionair 

aristocracy, who were permitted to present a stand o 

colors to the Fifteenth Infantry,” which, he said, was a 

indication of an ‘‘uneasy desire to subjugate labor throug 

the military powers of the nation.” He urged that th 
assembly ‘‘ advocate a decrease in the Regular Army an 

the abolition of the State militia, for from them are co 

ing to the surface the sentiments of a military despotism 
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Arbitration Committee’s Decisions. 

The Arbitration Committee of the M. C. B. Association 

met in Buffalo, N. Y., Nov. 7, and considered Cases 249 to 

260. Messrs. Rhodes, Martin, Marden, Mackenzie and 

Potter were present. 

The Georgia Pacific Railway Company did some work 

on cars carded by the Illinois Central. The latter com- 

plained of excessive labor charges, aad that a charge for 

a brake chain applied to a car was without authority. The 

Georgia Pacitic explained that the brake chain was at- 

tached to the top brake connecting rod, which the defect 

card said was ‘*‘ gone.” As to excessive labor charges, it 

claimed that in the cases involved the M. C. B. rules do 

not specify limits, that the time specified was actually con- 

sumed in the repairs, and that its statement should be ac- 

cepted. 
Decision: When a road issues a defect card it implies 

preterence to have the repairs made by the owning road, 

and to pay for them. The charges of the Georgia Pacific 

were sustained, 

The Philadelphia & Reading charged the Pittsburg & West- 

ern $12.50 for a Buckeye coupler, the price set by the rules 

for an M. C. B. coupler. The P. & W. admitted that the 

Buckeye is an M. C. B. coupler, but stated that its price is 

but $11. 
Decision : Rule 26 provides a specific figure for couplers, 

including attachments and labor of replacing. The figures 

are $13 for a yoke bar and $12.50 for a tail-pin bar. The 

charge of $12.50 for the Buckeye coupler is sustained. 

The Lake Shore & Michigan Southern charged the Jacob 

Dold Packing Company $4.80 for a Janney coupler and four 

hours’ labor. The packing company declined to pay because 

the replaced coupler was 4 inches too long, and further be- 

cause the car was new and the coupler could not be worn 

out or broken by fair usage. The L. 8. & M.S. claimed that 

the coupler it applied was of the proper length and passed 

inspection between Buffalo and Kansas City; therefore the 
too-long coupler must have been put in by some other road. 

Decision: Evidently the improper bar was not the one 

applied by the L, 8S. & M.S. The packing company’s pro- 

tection in case of improper material is to exact a defect 

card from the delivering line. The charge is sustained. 

The St. Louis & San Francisco charged the Gulf, Colo- 

rado & Sante Fé for replacing two wrong lnk and pin 

drawbars carded for by the G., C.&8S.F. The latter 

claimed exemption under Rule 19 from all charges except 

for attachments, admitting that the bars had tailpin attach- 

ments instead of pocket attachments, as noted on the cards. 

Decision : The objection that a tailpin drawbar cannot be 

applied properly to a car originally fitted with a yoke 

link and pin bar cannot be sustained, especially in 

view of the fact that they are applied, that they do pass 

cars successfully over railroads, and that the rules contem- 

plate that such changes would be made. The bill of the 
St. Louis & San Francisco should be canceled in so far as 

the charge for drawbars is concerned. 

The Louisville, Evansville & St. Louis Consolidated 

carded one of its own cars for defects, including ‘‘ three 

boards of running board gone.” The Louisville & Nash- 
ville returned the car with a bill for 90 ft. of lum- 

ber at three cents per foot for the running board. 

The charge was objected to by the owner, as its card 

was simply for ‘three boards,” its running board 

being composed of stx boards, joined in the middle. The 

L. & N. claimed that it renewed the running board com- 

plete ; that it had no evidence that these running boards 
were spliced inthe center, and claims that the running 

board on L. & N. cars, as on most other cars, is composed 

of three pieces of board only, and it therefore considers 

that the card is authority for the charge made, as it 

covers the work done on the running board. 

An inspection nine months afterward showed that the 

running board appeared to have been put on at one time, 

but that it was composed of more than three boards. 

Decision: The card for *‘three boards of running board 

gone” cannot be construed into meaning all of the running 

board. The charge should be reduced one-half. 

The Burlington & Missouri River road carded a C. R. L. 

car for ‘‘one end board broken.” The Cudahy Packing 

Company rendered a bill based on this card for 43 cents, 
including another charge for $2.50 for an inside icebox 

cover missing, although the latter item was not covered by 

the card. The B. & M. declined to pay for the icebox 
cover, claiming that such inside covers are at owner’s risk, 

the same as grain doors. 

Decision : It is not the practice to inspect cars for inside 

fixtures. The inside icebox covers should be treated the 

same as grain doors. The charge for same is not correct. 

(Mr. Rhodes was not a party to this decision.) 

The Peoria, Decatur & Evansville delivered an L. E. & 

St. L. car to the Cleveland, Cincinnati, Chicago & St Louis 

at Kansas, Ill., placing it beyond the midway point on the 

transfer Y. TheC., C.,C. & St. L. accepted the car, and 

on the following day attempted to take it off the Y, when 

one truck left the rails. It was dragged 50 or 60 feet in 

this condition and over the frog. It was then backed on 

to the Y again and left. The C., C., C. & St. L. thereupon 

asked the P., D. & E. to repair the bent axles under the 

car. This the P., D. & E. declined to do, claiming 

that the axles were bent during the derailment, after 

acceptance by and when being moved by the C., C., 
C. & St. L., claiming, further, that the car was in 

good condition while on its line and when delivered to 

the C.,C.,C. &St.L. The C, C., C. & St. L. claimed 

that as but one truck was derailed and both trucks had 

bent axles, this was evidence that the axles were bent 

before it handled the car. 

Decision : A railroad’s protection against defective cars is 

to either refuse them or to exact cards before handling 

them, Failing to do so, it cannot evade responsibility for re- 

sulting accidents. There being no evidence that the axles 

were bent prior to the derailment, and the car being at that 

time in the possession of the C,, C., C. & St. L., that road is 

responsible. 

A Chicago, Milwaukee & St. Paul double-deck stock car 

was destroyed on the Fitchburg Railroad in April, 1893. 

The C., M. &St. P. asked $343.10 for the car. This allowed 

for five years’ depreciation plus $40 for airbrakes. The 

Fitchburg objected to the high price which was claimed 

by the owner to be the actual cost of the car. The 

owner claimed that the charge should be allowed under 

Rule 28, which says that special stock cars shall be settled 

for at present cost prices. Tue Fitchburg claimed that as 

the car was destroyed in April, 1893, the case should come 

under the Rules of 1892, wherein special stock cars are not 

named, 

Decision: The rules of 1892 allow nothing extra for double 

decks. Other parts being equal, a double-decked stock 

car is worth more money than a stock car without double 

deck, but under the rules of 1892, as no provision is made 

to allow for the double deck, the only way to obtain a fair 

valuation is to place such cars under the clause providing 

for cars designed for special purposes. The charge is cor- 

rect. (Mr. Marden was not a party to the decision.) 

The Winona & Southwestern charged the Chicago, 

Great Western $1.25 plus one hour labor, 20 cents, total 

$1.45, for a new air hose authorized by acard. TheC., G. 

W. objected on the ground that the price of air hose is 30 
cents per foot, which makes the value of this hose 60 cents, 

plus 20 cents for labor: 80 cents, instead of $1.45. The W. 

S. W. claimed that $1.25 is the price it paid the Westing- 

house Air Brake Company for the hose. 

Decision: Hose can be bought for from 20 to 70 cents per 

foot, depending on quality. The rules give no specific 

price for hose, although they do for hose and couplings. 

Failing information to the contrary it is fair to assume 

that the price & railroad pays 1s the market price for the 

quality of material used, The charge is correct. 

_The Choctaw Coal & Railway Company carded an Atchi- 
son, Topeka & Santa Fe box car for one outside sili, 13 

pieces of. siding, etc. The owner charged for 84 

pieces of siding and 1} gallons of paint. The C, C. & Ry. 

Co. objected to paying for more than the 13 pieces of siding 

carded, and objected to paying for 14 gallons of paint, 

which is sufficient to paint the whole side of acar. The 

owner replied that in renewing the side sill all the siding 

on that side of the car had to come off, and was damaged 

so that it could not again be used. 

Decision: It is practicable and customary to remove box 
cars side sills without removing the siding. No reason was 

shown in this case for not doing so. The charge should be 

altered to cover only the 13 pieces mentioned on the card. 

Acar belonging to the Burlington system came home 

from the Chicago & Erie Railroad with a card for ‘ one 

slid flat wheel over 24inches.” The C., B. & Q. charged $8.50 

for putting in a new pair of wheels. The C. & E. objected, 
claiming that it was being charged for betterments and it 

only wished to pay for one wheel. 

Decision: lhe C. & E. should have renewed the damaged 

wheel, but as it preferred to give a card for the defect, the 

owner had a right under Rule 12 to renew the pair of 

wheels. The charge was correct. 

Another controversy between the same roads arose from 

the question of the proper charge for steel knuckles. The 

C. & E. put a steel knuckle on aC,, B.& Q. car and charged 
$2.80 for thesame. The C., B, & Q. objected to the knuckle 

as wrong material and to the price as excessive. It offered, 

however, to accept the steel knuckle at the net charge for 

one Janney knuckle, less scrap, $1. The C., B. & Q. claimed 

that the charge of $2.80 is excessive; that it purchases steel 

knuckles for 44 cents per pound and that these knuckles 

weigh about 87 pounds, and that the cost, therefore, would 

be only $1.57. The C. & E. replied that $2.80 is what it 

pays for Janney steel knuckles, It developed later that 

this charge covered a guaranty that each knuckle failing 

on the C, & E. within two years would be replaced for $1. 

Decision ; The price paid by the C. & E. for steel knuckles 

is based upon a replacement guaranty, and is not current 

market price. The objection of the C., B. & Q, to the charge 

is proper, and bill should be corrected so that the net charge 

for one Janney knuckle, less scrap, should be $1. 

(Mr. Rhodes was not a party to either of the last two de- 

cisions. ) 

Thirty-four families left Pullman, Noy. 5, fot Hiawatha, 

Kan., to join the new co-operative colony there. They in- 

cluded a number of mechanics, former employes in the 
Pullman shops 

Notes on the Different Kinds of Processes Used on the 

European Continent for Preventing Incrustations 

in Locomotive Boilers. 

A correspondent in Brussels, Belgium, who is connected 

with one of the departments of the Belgian State Railroads, 

sends us the following notes on scale prevention in Euro- 
pean locomotives : 

As is well known, the calcareous matters contained, 

whether as carbonates or sulphates, in waters intended for 

use in locomotive boilers, sink to the bottom all the quicker 

and easier as the temperature of the water is higher, and, 

consequently, as the pressure in the boiler is higher. It is, 

therefore, highly important when there is a question of 

high-pressure boilers, to find a remedy against the forma- 

tion of these deposits, which not only lessen the conducti- 

bility of the heating surfaces, but may also cause overheat- 

ing of the plates and lead to serious consequences. The 

diminution of conductibility also causes want of power in 

the boiler. 
With a view to avoid these drawbacks recourse may be 

had to two systems, one consisting in rendering purer 

the water previous to being introduced into the boiler ; 
the other in putting into the boiler itself certain ingredients 

having the effects, either of preventing the adherence of 

the deposits to the plates, or of facilitating their decom- 

position, or their transformation into non-adbering slushy 

matter which in this state is easily got rid of in the usual 

way. 
Lhe first system is evidently the more radicaland certain 

in its working. The different methods in use for the pre- 

vious purifying of the water are all derived from Clark’s 

process; to the water there is added a quantity of lime 

sufficient to decompos2 the bicarbonate of lime and cause 

it to sink in the form of insoluble carbonate. The sulphate 

of lime is precipated by carbonate of soda. 
Beranger’s and Stigl’s apparatus, as well as those of 

Porter and Allen in use on several English railways, nota- 

bly on the Taff Vale Railway, and the London & North 

Western, and those used extensively on the French North- 

ern Railway and described by Messrs. Carcenat and De- 

raune in the 1890 October number of the ‘‘ Mémoires des 

Ingénieurs Civils de France,” are all based on this principle. 

They give satisfactory results, but necessitate heavy out- 

lay at first for the apparatus. 

The American system of Messrs. Seales and Carroll does 

not require these first heavy expenses. It is so well known 

that it needs no description here. Only this remark may 

not be out of place—that the results obtained from it have 

not in every case proved satisfactory. Thus, while in 

England, where the apparatus is working on two of the lo- 

comotives belonging to the London & Southwestern Rail- 

way Company, the trials have proved satisfactory; in 

France, on the other hand, on the Eastern Railway Com- 
pany’s lines, the result was absolutely negative—and not 

only has the formation of scale not been got rid of, but 

incrustation was found in even greater quantity. 

The same apparatus has also been fitted onto one of the 

locomotives of the Lancashire & Yorkshire Railway, with 

fair results, but, according to Mr. Aspinwall, it requires too 

great a degree of attention on the part of the engine-driver 

to make its use generally adopted. 
The seeond system consists in the use of anti-tartrates 

which are introduced into the boiler, and is more generally 

adopted; these anti-tartrates act both chemically and me- 

chanically. 
A good anti-tartric mixture which has been used for over 

30 years by the French Orleans Railway Company is com- 

posed of: Carbonate of soda, 60 kilograms = 182 

pounds English ; logwood (Campeachy wood), 75 kilo- 

grams = 165 pounds English; quebracho wood, 25 
kilograms = 55 pounds English; together with a 

sufficient quantity of water, so that after concentration 

the liquid obtained be of 8 degrees to 10 degrees of the 

salinometer. |An instrument for measuring the amount 
of salt present in any solution. } 

Mention may also be made of the liquid used against the 

formation of scale on the French Western Railway, which 

is made by boiling togethera lye of 100 kilograms of 

caustic soda, 200 kilograms of powdered quebracho wood 
and 500 kilograms of water. This incrustation preven- 

tive is put into locomotive boilers after each cleaning, in. 

the proportion of one kilogram (24 pounds English) to 

every 5,000 gallons of water. 

As belonging to the same order of ideas we will mention 

Harmay’s Electrogen, which is composed of a ball of zinc 

of about 18 kilograms in weight (3892 pounds English), 

fitted between the two sheets of the firebox. This ball is 

joined, by means of a copper wire, either to the tubes or to 

the staybolts of the firebox. The zinc together with the 

boiler forms a galvanic compound, and the hydrogen is 

deposited on the surface of the boiler plates, thus prevent- 

ing the contact of tartar with them, and in this way the 

deposits do not adhere to the boiler and are easily removed 

from it in the form of slush. 

In England this apparatus has been very little used on 

locomotives, but is much employed on marine engines, 

where it has produced excellent results. In Francea great 
many trials of this Electrogen have taken place on the 

Northern Railway, and, generally speaking, have proved 

successful. 
In conclusion we may also mention the use of rolled 

plates of zinc asa preventive of incrustation and oxida- 
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tion in boilers. A number of zinc plates of 12 inches by 
6 inches by 1 inch are suspended in different positions 

from the sides of the boiler by means of iron rods, which 

make a perfect contact between the zinc and the boiler 

sides. In this case also an electric phenomenon analogous 

to that of Harmay’s Electrogen is the result. 

Proposed New Arrangement for Car Interchange at 

Chicago. 

At the October meeting of the Western Railway Club, 

Mr. J. N. Barr, Chairman of a committee consisting of 

Moassrs. Barr, Waitt and MacKenzie, presented a prelimin- 

ary report on the interchange of cars at Chicago. The 

opinion was expressed in the report that the present 

method of inspecting cars at interchange points and re- 
quiring cards for all minor defects, merely to protect the 

road receiving the car, causes serious delay to traffic, ne- 

cessitates the employment of a large number of men who 

spend their time in finding defects when it should be spent 

in repairing the same, and necessitates frequently repairs 
to pass inspection which are not required by any consider- 

ation of utility or safety, thus increasing theZcost of car 

repairs; and that the interchange of cars will be facili- 

tated, and the cost of repairs reduced, by owners of cars 
assuming responsibility for a larger number of items than 

at present. 

With this end in view the report suggested that the 

railroads at Chicago agree to interchange cars with the 

understanding that, in addition to the defects enumerated 

in Rules 7,8 and 9 of the M. C. B. Rules ,of Interchange 

for which owners are responsible, the following items shall 

‘also be treated in the same way, viz.: Couplers or draw- 

bars, drawbar springs, drawbar pockets or spindles, draw- 

‘lugs and attachments, draw timbers, deadwood or buffers, 

end sills, longitudinal sills, cracked posts, all parts of 

trucks, center plates and all body castings, all bolts. 

A form of agreement was presented, which provided 

that the ears of the roads parties to the agreement should 

be interchanged without requiring cards for such defects 
as named above, the M. C. B. rules to prevail in regard to 

the cars of roads not parties to the agreement. If found 

necessary for safety, repairs could be made and billed for 

according to M.C B. figures, excepting when damage 

was due to wreck. Such repairs should be in strict ac- 

cordance with the construction of thecar. Any road could 

withdraw from the agreement on 30 days’ notice. 

Tuere was no action taken in the matter further than to 

discuss and criticise some of the particulars of the sugges- 

tion. : 

Electric Locomotives for the Baltimore Tunnel. 

The electric locomotives intended for service in the Bal- 

timore & Ohio tunnel, which the General Electric Company 

has been building, are now finished and it is expected that 

they will be in service before Christmas. They weigh in 

working order 100 tons and are of 1,200 horse power trac- 

tion. The plan of the 80-ton electric locomotive exhibited 

at Chicago last year has been followed approximately. 

They consist of two trucks, each truck having two axles, 

and on each axle is mounted a 300-horse~power motor. 

The motors are gearless, and are supported on spiral springs 

resting on the frames of the trucks. This method of 
suspension leaves the wheels free to adjust themselves to 

the irregularities of the r.adbed, and consequently tends to 
diminish the wear of both trucks and motors. They are 
fitted with airbrakes, the air being compressed by a small 

auxiliary motor in thecab. This electric air compressor 
will also operate the whistle. The regulation is such that 
the speed can be varied from one up to thirty-five or forty 
;miles an hour. The tunnel will be painted white as there 

-will be no smoke, and will be lit by 2,000 incandescent 

lamps, the illumination of which is expected to render 
.lamps in the car unnecessary, 

— 

Northwest Railroad Club Banquet. 

~The Northwest Railroad Club held its third annual ban- 

-quet at the Ryan, St. Paul, Tuesday evening, Nov. 13. Pre- 

ceding the banquet there was a business session at which 

the following officers were elected for the ensuing year: 

‘President, E. A. Williams, Mechanical Superintendent of 

‘the Soo Line; First Vice-President, George D. Brooke, 

Master Mechanic of the St. Paul & Duluth; Second Vice- 

President, George Dixon, General Foreman of the Great 
Northern; Secretary, C. A. Seley, Mechanical Engineer; 

Assistant Secretary, T. A. Foque, Engineer of Tests, Soo 
Line; Treasurer, J. O. Pattee, Superintendent of Motive 

Power, Great Northern. Arrangements were made to hold 

alternate monthly meetings in Minneapolis, beginning with 
the next meeting, which will be held on the second Tues- 

day in December at the West Hotel of that city. 

Fire destroyed the car shed of the Centra] Vermont Rail- 

road at St. Albans, Vt., Nov. 16. The shed contained 16 

vestibuled coaches, parlor and sleeping cars. They were 

all destroyed. The fire was discovered soon after 9 o’clock 

in the ‘‘ Bellevue,” the private car of President Smith. A 

general alarm was rung, and the entire fire department 

was soon on the grounds, but too late to save the railroad 

property. The car shed was, of course, seasoned thor- 
oughly, and more or less saturated with oil. It burned 

furiously. The lamps in the cars exploded in succession. 

The Mechanical Engineers. 

The programme of the annual meeting of the American 

Society of Mechanical Engineers has been announced. 
The first session will take place on Monday evening, De- 

cember 8, at the house of the Society in New York. On 

Tuesday morning the principal business will be the report- 

ing of committees on Methods of test, Gages for thickness 

of metal, Standard flanges, etc. The papers of this session 

will be that by W. J. Keep on Relative tests of cast iron, 
and by George M. Sinclair entitled Notes on steel forgings. 

On Tuesday evening, and on Wednesday, Thursday and 

Friday mornings, the following papers will be read and 

discussed : 

The Application of Brakes to the Truck Wheels of a Lo- 

comotive. W.F. M. Goss: An Experimental Study of the 

Effect of the Counterbalance in Locomotive Drive Wheels 

Upon the Pressure of Contact Between Wheel and Rail. 

A. W. Robinson: Drawing Office Appliances. L.S. Ran- 

dolph: Strength of Railway Car Axles. Geo. R. Hénder- 

son: A Grapbical Method of Designing Springs. C. J. 

Field: Present and Prospective Development of Electric 

Tramways. ‘Thomas D. West: Relative and Special Tests 

of Cast Iron. M. P. Wood: Rustless Coatings for Iron and 

Steel. George W. Bissell: The Effect of Clearance on 

Economy of a Small Steam Engine. D. 8. Jacobus: Re- 

sults of Experiments to Test the Accuracy of Small 

Throttling Calorimeters. John H. Bar: Experiments on 

a System of Governing by Compression, Joseph C, 
Platt: Straightening a Leaning Chimney 100 

Feet High. Samuel and §S. SS. Webber: Trials 

of a Vertical Triple Expansion Condensing Pumping En- 

gine at the Trenton Water-Works. Peabody Miller: Tests 

on the Triple Expansion Engine at the Mass. Inst. Tech. 

(Second Paper). F. W. Dean: Trial of a Leavitt Pumping 

Engine; Trials of a Recent Compound Engine witha Cylinder 

Ratio of 7:1; Changing the Suction System of a Pumping 

Engine. Gaetano Lanza: Tests of the Strength of Spruce 
Columns. C. V. Kerr: On the Theory of the Moment of 

Inertia. Charles T. Porter: Comparison of the Action of a 

Fixed Cut-off and Throttling Regulation with that of the 

Automatic Variable Cut-off on Compound and Triple Ex- 

pansion Engines; Description of a Cam for Actuating the 

Valves of High-speed Steam Engines; Description of an 

Improved Steam Separator and an Improved Steam Jacket; 

Description of an Improved Centrifugal Governor and 

Valve. Gaetano Lanza: Stresses in the Rims and Rim 

Joints of Pulleys and Flywheels. 

Railroad Progress in Japan. 

Our English contemporary the ‘‘ Railway Engineer” 

publishes in its last issue an abstract of a consular report 

dated at Tokio, May 18, 1894, which gives considerable in- 

formation relative to the progress of railroads in Japan. 

Railroad construction in Japan has made steady progress 

since 1872, when the Tokio- Yokohama line was completed, 

The total mileage of all railwaysin operation on March 381, 

1898, was 1,877 miles. Of this 557 miles are government 

lines, averaging a cost of $60,667 per mile. The most 

costly portion was the Tokio Yokohama section, begun in 

April, 1870, and completed in September, 1872, its length 

being 18 miles, and the average cost per mile $163,457. The 

cheapest was the Ocsu-Nagahama section, begun February, 

1088, and completed July, 1889, its length being 48 miles, 

and the average cost $34,008 per mile. 

Private railways were commenced in 1888, much atten- 

tion being devoted to them till 1892, when financial rea— 

sons intervened, and the ardor temporarily cooled off. 

Toward the end of 1893, however, some 62 applications 

were under consideration by the Railway Council, who, 

according to Japanese journals, are somewhat perplexed 

how to deal with these numerous schemes. The total 

mileage is some 1,400 miles representing a capital of 

$56,200,000. Six applications were accepted and five re- 

jected. The remainder were held over for further con- 

sideration. 

It is also stated that, exclusive of the above, several 

other private lines, with lengths varying between 9 miles 

and 43 miles, have been sanctioned, the total mileage 

being 264, and the capital involved $9,245,000. 

Heated vs. Heating Surface. 

A correspondent of Engineering points out the fact that 

in the case of Serve tubes it is improper to regard the in- 

creased area of the tube surface exposed to heat as heating 

surface. The enlargement of such surface does not in-— 

crease the heating surface, but the efficiency of the heat- 

ing surface. The writer says: 

The heated surface is where the heat from the furnace 
gases is taken up by the material of the tube, whereas the 
heating surface is where the heat is transmitted from the 
material of the tube to the water in the boiler. In a flat 
plate, such as a firebox plate, neglecting the stays, the two 
surfaces are identical in area, but in an ordinary tube the 
heated surface will be less than the heating surface in the 

C— 
following ratio: S . where dis the outside diameter 

of the tube, and tis its thickness. Now ina Serve tube 

this ratio is increased, and may be even greater than unity; 

consequently a given amount of heat taken up by the 

heated surface would be intensified by falling on asmall- 

er area of surface. 

Some Economical Improvements. 

The following list names some improvements that have 

been made recently on a large; carefully managed road 

that have effected economies aggregating a very large 

amount of money! 

Material,—The stock of miscellaneous material has been 

reduced from $1,600,000, in round numbers, to about $900,- 

000. There is now but little dead or useless stock. The 

methods of caring for and carrying all kinds of material 

have been improved, and the storehouse accounts are in 

better shape. Old material is promptly picked up and 

sold. The number of sizes carried of various articles has 

been reduced, especially as regards lumber, (Fifty sizes 

saved.) 

Train Service.—Arrangement of cars in freight trains, 

speed of trains and the loading of cars and freight trains are 

now being closely watched. Increased joint runs of bag- 

gage and expressmen. Old ties used for coach and engine 
wood. 

Engine Service.—Checking methods of keeping wages 

have made reductions. The oil mileage and cost per mile 

have been improved on all lines. Tied edgings are now 

largely used for firing instead of cordwood, in places where 

it can be done. Engine runs being adjusted. Use of mine 

run coal in place of screened at some points. One hundred 

and fifty degree headlight oil instead of 175 degree. More 
care taken in use of coal generally. More attention to uni- 
formity of coal furnished at coaling stations. 

Road Repairs.—Standard list of switch ties has been 
adopted for whole system. The iron cattle-guard adopted. 

A list of standard frogs practically adopted for whole sys- 

tem. Elm instead of ash in handcar frames. Maintenance 
of standards watched. Quality of oil used by section men 
watched. 

Bridge Repairs.--Caps protected by scrap tin in some 

places. A standard list of bridge ties and all other bridge 

timbers adopted for whole system. Iron bridges have been 

brought to a standard, especially in length. Heavier and 

more durable piling called for for wooden bridges. 

Engine Repairs.—Specifications for boiler-shell steel 

allows a cheaper price. Improvements in the use of fuel in 
stationary boilers in shops. Simple methods of construction. 
The eight-wheel engine has fewer parts. 

exhaust steam in heating. 

Car Repairs.—Grades of lumber adapted for use in cars, 

Freight car pool. Cheaper grade of plush for seat backs. 

Blinds instead of curtains in coaches, Cheaper wheels, 

Better wheel inspection. Cheaper style of way car as to 

plan, finish and painting, especially in the use of cheaper 

finishing woods. Plain ground glass in deck lights. Plain 

glass in coach doors. Temporary coal doors to be made 
from old car siding instead of new material. 

Fence Reparrs.—Seven-foot posts instead of eight-foot. 

Alternate posts to be spreaders. Old car draw woods used 
for fence posts. 

Increased use of 

Printing and Advertising.— Having all printing bids and 

bills come through the stationer. Grades cheapened on 

various items of printing material, such as time ecards, 
tariff sheets. 

Telegraphing.—Reducing number of operators and im- 

proving service. Testing of all wires has improved con- 

dition of lines. Physical conditions closely watched. 

Time service consolidated with the telegraph department. 

General Eaxpenses.—Simpler methods of auditing being 
introduced in some offices. 

Rent of Cars.--Simpler methods used in car accountant’s 
office. 

Water Service.--Cheaper oils used for pumping machin- 
ery in some places. 

Building Repairs.—Grades of material closely watched, 

and in many cases cheapened without impairing efficiency. 

The foregoing is interesting as indicating the wide range 

of possible economies that may be effected on a large rail- 

road by careful supervision. A study of this list will show 

that a good many leaks that eat into possible dividends 

have been discovered and stopped. 

Air Pump and Piston Rod Packing. 

- A committee of the Air-Brake Men’s Association, of 

which Mr. C. B. Conger, of Grand Rapids, Mich., is chair- 

man, is seeking informatlon of the extent to which fibrous, 

rubber and metallic packing, respectively, are being used 

for packing the piston stuffing boxes of air pumps. The 

committee is trying to learn also to what extent the wear 

of rods is affected by the different kinds of packing, and 
what kinds are most easy to manipulate. 

A 10 per cent. reduction in the pay of all Lehigh Valley 

employees who receive $1,000 per annum or over will go 

into effect on Dec. 1. The cutis the result of poor coal 

trade. 

An engineer on the Illinois Central Railroad saved his 
train from being robbed near Memphis, Tenn., Noy. 18, by 

not heeding a signal to stop, although given with a red 

light. He submitted himself and fireman toa heavy fire 
at close range from the bund of six robbers who wanted 

him to stop, The fireman was wounded, 
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Standard Stable Stock Car, C., M. & St. P. Ry. 

We conclude in this issue the description and illustra- 

tion of the standard stock car of the Chicago, Milwaukee 

& St. Paul Railway, begun in our November issue. We 

therein presented drawings of the side and end elevations, 

and cross and longitudinal sections, together with a num- 

ber of details of this car, Drawings showing the arrange- 

ment and details of the feed boxes were presented in our 

previous issue, and we present in this issue the drawings 

of the hay racks and their details. Each car has a dozen 

feed boxes and four hay racks. The feed boxes are placed 

at regular intervals in the roof, at the sides on each side of 

the doors. The hay racks zre placed beneath these at a 

convenient height for the animals. 

NATIONAL CAR AND LOCOMOTIVE BUILDER. 

for the easy entrance of stock men to the car to raise fallen 
stock or give any other needed attentions while the train 

is running. 
The draw arrangement of these cars, as illustrated here- 

with, is standard for these and 60,000 pounds box cars. 

The Janney drawbars are used, and continuous draft tim- 

bers are placed beneath the center sills. The method of at- 

taching the draft rigging to these is very plainly shown in 

the plan and sectional views. 

The trucks used, and illustrated herewith, are the stand- 

ard freight car trucks on this road for cars of 60,000 pounds 

capacity. They are of the swing bolster type, with the 

bolster, transom and spring plank of white oak, of the 

dimensions shown in the drawings. The wheel base is five 

feet, the axles are of hammered iron, and the wheels are 

FOUR RACKS FOR EACH CAR 

508 

"2M x 1% Oak 
32 Rods 3 diam. 16% long 
4 Rods 5"diam. 1'11’long, threaded 4’at each end 

One 2 long 

(p= —| * 

[¥Three-3-long> 

FOUR CHAINS FOR EACH RACK 

--~636- e 

joe 
het 
1 

| 

© 
WR'T IRON 2 

FOR EACH RACK 

CAST IRON 
2 FOR EACH RACK 

FOUR HINGES FOR EACH RACK 
je-—--9)4-—--»4 

Nar SSS 

= 6) x 

ie 1g" + 

Ul 
ee ae 6% - 

Hay Rack and Details, Stable Stock Car, 

As before mentioned, we are indebted to Mr. J. N. Barr, 

the Superintendent of Motive Power of the road, for our 

drawings and information of these cars. Mr. Barr and Mr. 

J. J. Hennessey, the Master Car Builder of the road, de- 

voted a great deal of study to the design and construction 

of these cars to make them as perfect as possible for their 

intended purpose—the carrying of live stock in as safe and 

comfortable a way as can be done to assure their arrival at 

market in the best possible condition. Indeed, the efforts 

to make the car perfect in this respect extended beyond 

the officers of the rolling stock department. The traffic 

and operating officers contributed suggestions as to the ar- 

rangement and perfection of details. 

Going still further, advice and suggestions were sought 

from the shippers of live stock along the company’s lines. 

These were allcarefully considered, and every idea advanced 

that could be utilized in perfecting the car was taken 
advantage of,with the result that a car was designed that, 

as we have said before, is excellently adapted to its pur- 

pose, and that stands as an example of the best practice of 

stock car construction in America, and that means in the 

world, for our live stock traffic is greater than that of any 

other country, the distances of its necessary transportation 

are longer, and these conditions have spurred American 

roads to improve the cars engaged in this traffic, 

In the interior of the car we are describing, there is not 
a sharp corner or a projecting nut or bolt head to even 

slightly injure its occupants. Doors are provided at the 

sides as usual, and at each end, the end doors being intended 
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cast-iron, 38 inches in diameter, with chilled threads. The 

body bolsters rest upon pressed steel center-plates, shown 

herewith, that are also standard for box cars of the same 

capacity. The body bolster is made of wrought iron, and 
is illustrated herewith. The lower plate is one inch thick, 
and 8 inches wide by 8 feet 24 inches long, the finished 

length being 8 feet 2 inches. The upper plate is } inch 
thick, 8 inches wide and 9 feet 3 inches long, sawed to 

length, the finished bolster being 8 feet 8 inches long over 

all. 

The draft timbers, which are of white oak, are 44 inches < 

7 inches x 9 feet 10 inches. Thedeadwoods, also of white 

oak, are 44 inches < 8 inches X 1 foot 9 inches. 

Our engravings of the wooden details and the cast-iron 

and forged round iron details, illustrate the design of these 

and give the necessary details. While the drawings of the 

flat forgings give numerous dimensions, yet the following 

table is subjoined to furnish such dimensions as are not 

given on the drawings: 

FORGINGS. 

“o og F 
Es Name. Size of iron. 

2a 

Flat Iron, In. In, Ft. In. 
2 |Body bolster, lower plate, finished 8’ 2” ooo 1 x8 x8 2% 
2 a upper plate, sawed to lonagiig 4x8 x 93 
2 |Safety bars for nice doors 5x2 x61 
2 |Slides nia lxy x10 5% 
8 |Latches ae se Wyx2 x1 1%4 

4 |Hangers for side doors made of {{ pieces : 2 : = : ; 
8 Eye bolts for side door x1%4x0 4 
2 “lower end door } See eye bolts { %x1kx 0 3 
2 Slides for upper end door at DOLEOMs.5. case 8x2 x 5 14 
2 AéEOD nen nce aenenns 32 x 2) Sxee10 
2-|Stopsee’s oetheseenifl is 5 tadcerat sutarepes x 14x 0 8 
2 |Latches“ ‘“ ‘naa dl AEN ts 5 tn 3ex1lkex 0 644 
4:|Corner plates:ietneasecss se aslete tare tae Soe 4s ee 
2.|Center pin‘platess... sooner ees ae nce 14 5 io XU 
4 |Cheek plates for lower end door nie eeriates oe tate 4x3 x30 
2 Sill Sy deG dm cateeid Bel Vex, Dx a0 
2 ig “upper “ plete tr Ser 14 XOX De 
2 |Hasps for lower end door..... dete sta, saaiceeate te B yx2 x 011% 
7 |Hanger plates for hand rail pipe......... sol ta x2 0884 
2 Washer plates for safety bar (with chain)..... yxilW%x 0 ti 
2.) EP A ae Ss ee tS SSS ec Ee eee Ywxix 0 4 

F 4 pieces..| 14 x246x Ll 594 
4 |Hinges for lower end door made of : ae ae x ; mm 

% 65x 
8 |Chafing plates for hay rack............-.see00s y%x3 x0 34 

These cars are equipped with the Westinghouse air- 
brake for freight cars, and National Hollow brakebeams. 
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Side, Center and Intermediate Sills andPlan View. 

Coach Steps. 

One of the subjects discussed at the October meeting of 

the Western Railway Club was: Shall the Coach Step Go? 

Mr. Waitt expressed the opinion that the time for the abo- 
lition of coach steps was far in the future, and when 

American railroads are much better off financially than 
now. In suburban service they can be abandoned with 

advantage, but this will require station platforms to be 

level with car platforms, and these could not be used very 
well in connection with through service, With the through 

service it would be expensive and very inconvenient if we 
should attempt to change our platforms and carry on the 

unloading of trains with raised platforms in terminal sta- 
tions, and it would be quite a problem to figure out just 

the way in whichfJit could {be done, so that inspectors 

would have an opportunity to test the brakes, and the 

switchmen an opportunity to get in and cut off cars, and 
give their signals, etc., with the passengers going in and 

out at the same time, On postal, baggage and express cars 

there is already a move in the direction of leaving off the 
platforms and steps, but on coaches and sleeping cars it 

seems that for a great many years to come steps will have 

to be provided. 

Experiments carried out on one of the German State 
Railroads between a simple and compound locomotive of 

the same general dimensions showed favorable results for 

the compound when running at speeds exceeding 25 miles 
anhour. With increasing speed there was a steady in- 
crease of economy. With speeds below the above figure, 
the simple locomotive showed the better results. All the 
working conditions were exactly the same in the trials. 

The simple engine had cylinders 17.2 inches in ‘diameter 
and the compound engine had cylinders 17.6 inches and 
26,4 inches, respectively, 
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Railway Coach Varnishing. 

BY J, H. PITARD,* 
There is no part of the coach painter’s art upon which so 

much depends for beauty of finish as that of varnishing. 

How much otherwise beautiful work has been spoiled with 

the varnish brush? How many rough, thick, saggy and 
unsightly coats of varnish are daily applied urder the 

nom de plume of varnishing? How much has the repu- 

tation of good varnish suffered at the hands of an incapa- 

ble varnisher? If varnish could but speak out in its own 

defeuse, all these questions might be answered, and what 

te 
ag ' 

The finishing varnish uesd by carriage painters is usually 

lighter bodied and slower drying than that used by the car 

painters, which qualities are indispensable to a flowing var- 

nish. Then again the large amount of fresh air that is 

being constantly admitted, and the large volume of air in 

the car shop, as compared with that in the comparatively 

small varnish-room of the carriage shop, is unfavorable to 

the car varnisher, as it is a fact well known to the expert 
varnisher that as much air as possible should be excluded 

from the varnish-room while varnishing. Otherwise the 

varnish will ‘‘set” before the process of flowing out is com- 

plete, in which case runs, sags, wrinkling and other devil- 
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a doleful tale it would tell of the wrong treatment re- 

ceived ; of being repeatedly consigned to Hades, the place 

of which the varnisher himself was more justly deserving, 

for palming himself off on an unsuspecting employer as a 

capable varnisher ! 
It is an unmistakable fact that among the car painting 

fraternity capable and efficient varnishers are the excep- 

tion and not the rule. The best varnishers are to be found 
among those who make varnishing a specialty. But in 

those shops where the painter is compelled to do general 

work it is rarely the case that all are expert varnishers. 

The deficiency in such cases may in some instances be 

due to a Jack of sufficient practice, as the time consum-d 
in varnishing a car, as compared to all the other painting, 

is short; therefore, the painter may justly or unjustly 

claim that the practice he receives is insufficient to enable 

him to keep his hand in. But is this a sufficient excuse ? 
Why should not a workman be as proficient in one branch 

of the art as another? Itis true that varnish is by nature 
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very different in all respects from paint; the conditions nor 

the same manipulations of the brush necessary to produce 

a good job of painting would not suffice for a good job of 

varnishing, and this very fact ought to elicit sufficient 

thought and study on the part of every painter to acquaint 
him with all the characteristics of varnish, which know- 

ledge would ina great measure compensate for lack of 

practice or lack of experience. 

The idea of flowing varnish originated with the carriage 

painter, and from him the idea has come to the car paint- 

er. The car painter, in many instances, is possessed with 

the delusion that his efficiency asa varnisher is measured 
by the amount of varni-h he can apply to the surface of a 

car, which fact largely accounts for much of the faulty 

varnishing done. He seems not to consider the fact that 

tue conditions surrounding the carriage painter are vastly 

different from his own, and in every way more propitious. 

* In the “‘ Painters’ Magazine,”’; 
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tries are the result, to say nothing of the injury to the dur- 

ability of the varnish. 

A finishing coat of varnish that has been flowed on in 

an excess of air is often very deceptive in appearance; it 

may appear to be smooth and free of runs, but if it be 

examined after having had the misfortune to sustain a 

‘‘sweat,” hundreds of little runs or sags will be seen that 

wer? not visible before, and which go to prove conclusively 

that a flowing coat of varnish cannot be successfully ap- 

plied im an excess of air. Therefore, where the conditions 
are not favorable, the last coat, as well as the preceding 

coats, should be fairly well brushed out. If any flowing at 

all is done it should be only the final coat, as the process of 

drying is greatly retarded by flowing any of the under 
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workmanlike habit of jabbing the brush into corners anc 

out-of-the-way places, instead of forcing it by a gentk 

pressure of the hand, with the result that the ends of the 

hairs become curled or take the form of a hook, which really 

scrape the varnish from the surface instead of depositing 

it. Such brushes may be restored by dipping the point ir 

boiling water. 

It is impossible to describe all the manipulations of the 

brush necessary to perform an acceptable job of varnish 

ing, but the runs which usually occur at the top of panels. 

and which are perhaps the most common and most trouble 

some, can be avoided if, after dressing the varnish perpen 

dicularly, the small brush be laid flat and drawn across the 

top of the panel with slight pressure on the top edge of the 

brush, the bottom edge barely touching. If the pressur 

be too heavy on the bottom edge of the brush it will form 

a bank of varnish which will not always flow out, but wil 
often terminate in a run, 

In order to produce a quick, neat and satisfactory job o! 
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varnishing, there should be as much care exercised in the 

application of the varnish as in the ‘“ dressing off.” The 

practice of flowing on an excess of varnish up against the 

batens, under the crown mold, anda in all of the out-of-the- 

way places, is expensive and unnecessary. It is only ; 
waste of varnish, and much time is consumed in wipins 

up or removing the excess preparatory to ‘“ dressing off, 

to say nothing of the time lost in watching for runs, whicl 

invariably follow such a slipshod method of varnishing. I 
is such methods as this which give rise to the still mor 

vicious practice of rebrushing of varnish in order to remoy: 

runs after it has ‘‘ set.” In which case it were far bette 

to take a varnish brush and take and remove all the var 

nish from the panel, and then revarnish. A panel that ha 

been brushed over after the varnish has partially set wil 

not flow out smooth again, but will always present a rough 

unsightly appearance. 

Of all the directions which might be given for the ap 

plication of varnish there is none that will conduce nearly 

so much to the perfection of the expert varnisher as : 

thorough knowledge of all the characteristics of varnish 

Varnish cannot be made to perform impossibilities, there 

id yotie 
% x1 2 bolt 

pee 
Kx 2% bolt 

' 

M.C.B, Axle No.3 

Bolster White Ook 

wo, Sh 
Bolster 8 x 12 x5 

p C 
WO 

a 

P 5 ow hee] Base— --| 
34 x 2134" belt 

Chicago, Milwaukee & St. Paul Railway Standard 60,000 Ibs. Capacity Freizht Car Truck. 

coats. To the inexperienced varnisher a few words just 

here on the subject of runs, sagging, etc., may not be 

amiss. 

In applying the varnish upon a panel or fascia, running 

and sagging may be largely avoided if the varnish be so 

applied that the volume of varnish shall be slightly heavier 

at the bottom than at the top; the reason for this is apparent 

when the fact is considered that it is the heavier body flow- 

ing over the lighter which usually causes runs or sagging, 

the reason of which is that the heavier body can sustain 

the lighter, but the lighter cannot sustain the heavier. 

Running and sagging is perhaps as much the result of im- 

proper manipulations of the brush, as of a disregard of the 

principle referred to. Many varnishers have the very un- 

fore, to perform varnishing successfully, its applicatio 

must conform to its characteristics. 

Mr. W.S. Morris, Superintendent of Motive Power o 

the Chesapeake & Ohio Railway, is conducting some e 

periments with coke for passenger locomotive fuel, Th 

coke can be made at very little extra cost over the coal i 

his territory, and, of course, effectually cures the smok 
nuisance, 

The Knights of Labor held their annual convention i 
New Orleans during the latter part of November. Most o 

the old officers were re-elected, including Grand Maste 

Workman Sovereign. 
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Some Eastern Shop Notes. 

During a recent visit to the Allston, Mass., shops of the 

Boston & Albany Railroad, a representative of the Na- 

TIONAL CAR AND LOCOMOTIVE BUILDER noted a vast pile of 

discarded electrical fittings that had been removed from 

cars when storage electric lighting was done away with. 

To quote the words of an official of that road, storage 

battery lighting had ‘‘ proved expensive, unreliable and 

unsatisfactory. Pintsch gas has come to stay.” Never- 

theless, as good as Pintsch gas proves itself to be, it is prob- 
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nice flat drill. By so doing, he gets much more wear out 

of each drill, and only about 1} inches is left after they be- 

come too short for further use. 
A very neat arrangement is in use in Mr. Adams’ shop 

for getting different sizes of wheels into the press for put- 

ting on or pulling off. Blocking suitable for the various 

sizes of wheels is provided directly under the center of the 

press just where the wheels must rest, then the floor of the 

shop, for a distance of several feet, is hinged like the drop 

of aferryboat landing. A lever controls the section of 

drop flooring, and when a certain size of wheel is to be 
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the blocking. The wheels can then be rolled on without 

having to skirmish around for planks to run the wheels 
upon, or without danger of running the wheels off the 

planking to the detriment of fingers, shins and morals. 

ia selling agent of the Vauclain wheel told the writer that 

his company was making quite a departure from the usual 

methods of wheel manufacture, the novelty consisting 

of making a complete wheel, and not having to go to 

several manufacturers for center, tire, etc. The wheel- 

makers certainly have plenty of time in which to perfect 

both their wheels and the methods of manufacture, for 
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able that electric car lighting will eventually ‘‘ come to 

stay.” But it will not be storage, or at best not directly ; 

neither will it be from a dynamo driven by an independent 

steam engine, but from axle-driven dynamos, the fields of 

which will be excited from a small storage battery, which 

will also be available when the car is at rest. Active prac- 

tical experiments are even now under way with a type of 

‘* differentially” wound dynamos, which is expected to 

generate current after the car reaches a very moderate 

speed. This is possible when the fields are excited from a 

storage battery or some other external source of electricity, 

and a trial trip of this device was recently made on the 

** Congressional Limited” between New York and Wash- 

ington on the Pennsylvania Railroad. 

It is a record of which the Boston & Albany management 

is pretty proud, that not for 25 years have they had to pay 

for an accident caused by the failure of a passenger coach 

steel wheel. This is partly due to the nearly perfect wheel 
used (Washburn), but chiefly to the rigid system of inspec- 

tion and time condemnation under which all passenger car 

wheels arerun. After acertain mileage under passenger 

cars, the wheels are put into freight service, and 90 per 

cent. of those removed from passenger service are found to 

be fit for freight use. It is largely to this early removal of 
wheels from passenger to freight service that the Boston & 

Albany Railroad owes its immunity from accidents caused 

by the breaking of steel car wheels. By many railroad men 

the Boston & Albany officers are said to be over-cautious in 

this matter, but their exampleis worthy of imitation by 

many roads that use wheels so long as to§be almost reckless. 

A simple but very effective method of keeping all bolts 
used on the system up to a certain standard isin use by 

the B. & A. people. The method in question is simply to 

tap all the nuts used on the entire road upon one special 
machine, and let each concern needing bolts make them 

to fit the nuts thus tapped to standard. By this method, 
which costs nothing, all bolts and nuts used on all divisions 

of the road, both in passenger and freight car and locomo- 

tive departments, are interchangeable, and give no trouble 
from odd or special sizes, etc. 

Among other handy rigs in these shops is a jig for 

testing hydraulic jacks. It consists of four iron or steel 

rods about 14 inches in diameter, both ends of each rod 

being fitted into plates two inches thick and 12 or 14 inches 

square, It is probable that the rods were shouldered 
down slightly, and screwed into the plates, nuts were 

added outside the plates, and they added strength and 

stiffness to the rig. To test a jack it is placed on one of 
the plates, a block is put on top of the jack between it and 
the upper plate, then the jack is pumped up and allowed 

to stand for some time. In this manner the holding and 

the ‘‘running down” tendency, if any, can be detected. 

The same press, with a jack as the power, has proved very 

valuable for forcing in and out arbors of all sizes, and 

brasses could be handled by the same rig with little trouble. 

For a long time some railroads have made a practice of 

drilling the staybolts in all their locomotive fireboxes. A 

good many +-inch twist drills are annually used up 
for this purpose alone. Only about one-half of a drill can 
be used this way. the twist only extending up that dis- 
tance. To savea little in this direction, Mr. Hamlin, tool- 
room foreman of the Boston & Albany shops at Boston, hit 
upon the simple but efficient idea of turning the drills 
‘the other end to,” and drawing down the shank into a 

handled, the requisite blocking is put in place, then a 

movement of the lever causes the wedges to slide forward 

or back just enough to bring the section of fioor level with 

HAY BOX COVER 

during a short conversation this agent learned that the 

Boston & Albany Railroad had only bought 24 pairs of steel 

wheels during the past year, and that during October only 

CHAIN AND EYE BOLTS 24 RQD. 
_— 

CENTER 

PIN PLATE 

CORNER PLATE 4 RQD. 

2 RIGHT AND 2 LEFT 

SAFETY BAR 

+ WASHER PLATES! |) 

2 RQD.OF EACH 

le 

oe 
| BRAKE Pot STEP, 1 RQD. 

{iets 1634 ETRE SN A 4 eat 

H ® ) 
SILL PLATE FOR UPPER Se DOOR Y% THICK 2 RQD. 

STAPLE FOR SAFETY BAR 

PIN AND CHAIN, 4 RQD. Ti 
“| DO: 

9/1- 

7s : Onno 14) 

7 = Ss 
(PLATE FOR BRAKE HANGER gk 2° ea yee 

STAND 8 RQD, is | 
Lag = sale beta HAND RAIL anal HANGER 7 RQD. 

- er | 
« L 4,2" ols | 

= a 16 Y 

Ss  \S 3" ‘ S 

ite VOL A jak es STOP FOR END Fe g 
BAR 4 RQ, gg TO “ST 

LATCH FOR END DOOR’ elig la 
2 RQD. ye doa 

ee abe Re 
: : | 19 car ‘Ss +h HT i8 Eos 

EYE BOLT FOR SIDE EY les & 
DOOR LATCH 8 RQD. A ao 

| Adee oe 
6 | “ye | lo fF 

+] 2 a ra 
° hid i -4|'3 < 

LATCH FOR SIDE DOOR “Se 5 
8 RQD, iy 

2) T]he 
120] 15 
ee 

us =I 

yi l2 
a Es 

Lo 

(les | 2) 
ayaa Se 

LOWER END DOOR 

HASP 2 RQD. 

L- gaya} 
— STAPLE AND ‘bout FOR Lower 

= 
' 

OR 2 OF EACH ' 

hl 

arg ang! “abel T4144 434" ay" 44h ag" z 

"we Terenas FOR END. DOOR. 4 ROD. 
= = = gt 

CHEEK PLATE FOR LOWER END DOOR. 4 RQD. ! 

° [earners uo Oo x z 

1 54*-— Eat b= Sy i= ry —-1'5y4-- ca ee pe, Se “15” se 
fp ee SE ie Sa Pa SS —— o Y 

CS : = —— = ——= ——- -—10°234" = eae 
“TRACK FOR SIDE DOOR, 2 RQD, 

rot 
3 

4 RIGHT AN) $ LEFT HAND TH. ON THIS END 
~ eee. = = - sea thy 

TRUSS ROD 
wo 

8 RQO. 

a 

NY eee 
SAFETY BAR PIN AND CHAIN 2 RQD. 

~Chain> > 7 

a 

eal BOLT FOR SIDE DOOR SLID’ 

HANDLE ON TOP OF ROOF 2A. 
HANDLE ON SIDE OF CAR (NO CURVE) 4 ROD. 
HANDLE ON TOP OF ROOF (NO CURVE) 2 Ran ho 

Se SS epee ese pieces-2°t St a ~ 
aL; ep ae BS Se acd re = as red Mo | 

‘ w— -—-—- — --%-pieces-2°6+ - — - —-—- —--—- > ay ' 
. ie tawh = 1 

Remy 
i t LADDER STEFS 12 RQD. 

214" - = 

jae ee 

2: 

pesr 12, 

i o x 
t | 

5 

STAND 8 RQD. 

== 40% SEAL PIN A 
4 ~ —-—-—-} -4-pes-12" /e------t-4 

U BoLt FoR Post POCKET 

icy 

12 RQI 

€ Peg 
“XS KEY FOR BRAKE RATCHET St 

1 RQD. 

sha! 

3 

Sheed 
” 
4 

12 RQD 

2 => —-3 

' 

enn 4 = 
C 

| i<-2 1 

beats -~64--—-—>1 

1'Ras Vrs" 

NO CHAIN — 

D0. 

SAFETY BAR STOP 2 RQD 

Forsed Iron Details, Chicavo, Milwaukee & St. Paul Stable Stock Car, 

SX END DOOR BRACKET 

THIMBLES FOR BODY BOLSTER 



DECEMBER, 1894. NATIONAL CAR AND LOCOMOTIVE BUILDER. 188 

60 freight and 24 pairs of passenger wheels were purchased, 

and that no more would be secured during 1894. This very 

small purchase of wheels by a large railroad company is 

due entirely to the ‘‘ depression.” However, this agent 

might have received a grain of comfort had he heard Mr. 

Adams when he told the writer that he should soon have 

to commence building and repairing cars on a larger scale, 

as the constantly increasing business of the road would 

shortly demand more cars than were in condition for 

service, 

At the shops of the New York & New England Railroad 

at Norwood, Mass., all box cars that need a little roof: 

patching are made to pass, but those needing extensive re- 
pairs are fitted complete with The Winslow Metallic Roof, 

which consists of wooden sheathing crossed by battens 

running crosswise of the car. The inner wooden roof (and 

the battens) is then covered with tin, over which another 

roof is placed, so that, in order to leak through into the car, 

the water must first go through an ordinary roof, then 

through an air space, a layer of tin, and another wooden 

sheathing. The air space adds to the even temperature of 

the car, and the layer of tin makes practically an air-tight 

roof, valuable for a refrigerator on frostproof cars. 

Speaking of car roofs brings to mind a story told by the 
genial Mr. Adams, of the Boston & Albany road, about one 

of Mr. Furber’s jokes. The Boston & Maine was having 

100 cars built at Laconia, N. H., and an agent for a patent 

car roof, learning of the fact, started post haste from 

Boston to interview Mr. Furber, in the hope of placing his 

patent roof on those 100 freight cars. Mr. Furber received 

the agent in his usual hearty, although bursque manner, 

and after listening to many praises of that particular roof, 

dismissed the drummer with the remark: ‘‘Just as soon 

have that roof on the carsasany. You see the foreman at 

Laconia and tell him so.” Away went the delighted drum- 

mer to Laconia, and to celebrate the event of a nice trade 

he indulged in a seat in a parlor car, and a pocketful of the 

best cigars. Arriving at Laconia, he lost no time in look- 

ing up the foreman and making known to him Mr. 
Furber’s wishes. ‘‘ Why,” said the foreman, ‘‘ that lot of 

cars are all coal cars !” 

The New York & New England Railroad is building a 

single coal car which combines about as many good points 

as it seems possible to get together inasingle car. It is 

34 feet long, capacity 60,000 pounds, fitted with 44 by 8- 

inch M. C. B. axles, Fox pressed steel trucks, National 

hollow brakebeam. new Buckeye No. 4 coupler, Westing- 

house airbrake and drop sides, and drop doors in bottom 

of car. This car will be numbered 5001, and is the first of 

a possible series of numbers of like construction. This road 

is also fitting all its fast freight cars with the Westing- 
house: airbrake, as fast as possible, and the Graham draft, 

rigging is also being put on. 

Contract work is receiving considerable attention in the 

New York & New England shops. Mr. Geo, W. Wesley 
was recently appointed foreman of the machine shops 

devoted to locomotive work and general repairs. Mr. 
Wesley received a thorough education in machine work 

and the contract system in the Reading shops of the Phila- 

delphia & Reading Railroad. He is well qualified to handle 

the difficult matter of transforming an old ‘‘day’s work” 

shop, equipped with good men and machinery, into a first- 

class ‘‘contract” shop, where work will be turned out at the 

lowest possible cost and the workmen still receive the high- 

est market price for their labor. 

The keynote of the situation, as described by Mr. Wesley, 

is for each man to ‘‘ work with his brains and hands too.” 

Schedules of rates for the various operations are being pre- 

pared and adopted as fast as possible, and as a general 

thing the men seem to like the change. Of course some 

friction is unavoidable, but when the ultimatium is for each 

man to ‘adapt himself to the new order of things” or to 

get out,” it is significant how many can successfully adapt 

themselves, and how very few ‘get out.” In fact, only 

those irretrievably ‘‘ in a rut” are the ones who leave, and 

such men van well be spared. The men are not required 

to work any harder or /onger than they did before the 

change; they are only asked to make each move count, to 

use fast feeds, short cuts and improved processes; in short, 

to think and to use their thoughts and the thought of 

others. If a man can run twoor three machines, he is given 

that number, and they are so arranged for him that he 

need exert himself as little as possible in operating the two 

machines. 

As an example of what can be done by a well-organized 

contract system, the following is interesting : There are 212 

locomotives to be kept in repair by that shop, and one 

man and a helper attend entirely to the driving wheels of 

this number of locomotives. He bores and turns tires, and 

bores all wheel centres and tires when new tires are put on. 

He has a quartering attachment to bis wheel lathe and 

quarters all that need it. He also shrinks on all new tires 

(using a gas ring for heating), and presses the wheels on 

the axles. To do this, he works with his helper 14 hours 

per day 5 days in the week, and makes good wages. 

Another example in point is the following : Two men 

pull off all the old wheels, pile the axles, after testing them, 

one pile consisting of the straight, the other pile of crooked 

axles. They also roll the wheels out of doors and pack 

them. All this is done for three cents per avle. Two 

wheels and an axle for three cents. Yet these two men 

make upward of twenty cents per hour each, and it is safe 

to say that they accomplish much more, and work little, 
if any, harder, than by the old day’s work method 

A method of washing and renewing plush cushions, seat- 

backs and other upholstery isin use at the West Fitchburg 
F shops, of the Fitchburg Railroad, which certainly does the 

business to perfection and with dispatch. This particular 

method consists of scouring the plush (without taking it 

from cushion or car seat-back) with a combined dye and 

washing compound, the liquid being vigorously applied 
with an ordinary scrubbing-brush. The composition 

of the liquid is kept a secret by the man who 

uses it, but, from the odor diffused during the scrub- 

bing of a cushion, it is pretty evident that the green olive-oil 

soap used by wool manufacturers plays a prominent part in 

the mixture, which is of a red color and is kept in a tightly 

covered stone jar. One or two vigorous applications with 

the brush never fail to remove the smoke, dirt and stains 

from the blackest plush seat in the car. After the plush 

has been washed and dried, vigorous brushing with a short, 

stout brush is in order, to raise the nap which necessarily 

became badly demoralized during the washing and drying 

process. 
. It isa good plan for everybody to have some kind of 

‘*knitting work”’ to take up during idle moments, and car 

shops are no exceptions. Such work can be profitably 
kept ready for rainy days especially. In the Fitchburg 

car shops the work for laborers (outside men) during bad 
weather is the straightening of car axles- This branch of 

repairs has been reduced to an exact science on this road, 
and one machinist with a gang of laborers can straighten 

about as many axles in a day as he sets out to do. 

The press used for axle straightening in these shops con- 

sists of a stout old Jathe, with slide rest and legs removed. 

The body of the lathe is laid directly upon the floor, and a 

stout screw press made torun on wheels upon the lathe 

bed One gang of laborers will bring in an axle and slide 
it into the press. Then they retire to fetch another axle 

from a push car loaded with them on a track near by. 
The ‘‘ press gang” raises the axle into position between the 

lathe centers, and the bent place is quickly located and 

reduced beneath the press screw. By the time another 

axle is at hand the ‘‘taking away” gang has removed 

the straightened axle and another one is put in position. 

A great difference of opinion exists between master 

car builders, and master -mechanics as well, as to the 

benefit to be derived from heating old axles, While one 

road heats every old axle that comes into the shop, and 

examines it closely while heated, to detect the cracks 

which become quite plainly visible while under heat, some 

other roads condemn the practice of heating and say that 

it hurts the iron. Others claim that heating an axle does 

more good than harm, for, besides revealing possible 

cracks, the heatmg and partial annealing must go 

far to redistribute and equalize the strains caused by 

pounding over the rails for thousands of miles. In fact, 

the tendency toward crystallization is largely corrected 

by heating and slowly cooling car axles. 

In the Fitchburg shops 24 parallel tracks in each shop 

and a number of outside tracks are served bya large trans- 

fer table which is operated electrically. It is fitted with a 

double trolley and takes current from the incandescent 

light circuit. The motor is arranged by means of friction 

clutches, to drive either the table or a capstan placed on 

the table. By means of a cable and snatch-blocks at each 

end of the transfer-table cars are readily pulled on and off, 

and snatch-bloeks located far into the shops allow cars to 

be set directly onto the farther end of all the shop tracks. 

{nm winter when the transfer-table pit gets full of snow the 

table is shoveled full, then it is run to the shop tracks and 

the snow shoveled directly upon flat cars and hauled out of 

the way. 

In many railroad shops the practice is followed of punch- 

ing brake levers entire—holes and all—from flat bar iron of 

the requisite thickness. This method is highly praised by 

some master car builders, and is just as vigorously con- 

demned by others on the ground that a hole punched cold 

near the end of a narrow bar of iron is almost sure to 

crack out. In support of this statement many brake levers 

with cracked ends were exhibited, and specimens of forged 

levers with drilled end holes were brought forth with the 

remark that ‘‘ they never cracked.” The objection is also 

raised that with a punched hole the earing of the pin is not 

square, owing to the fin raised where the punch leaves the 

hole and the depression caused where it enters the meal. 

These matters should receive the attention of master car 

builders, who must each decide the matter for himself after 

due consideration. 

Self acting, self-registering devices for indicating when 

cars are fully loaded have been in existence for many 

years, but they do not seem to fill the ‘‘ long-felt want.” 

Cars are still badly overloaded, and orders are disobeyed 

in that respect day after day. A car was recently sent in for 

repairs with a broken axle (3} inches by 7 ches), and the 

load actually weighed over 50 tons, Undoubtedly very many 

breakdowns are directly caused by the same thing, and 

there should be devised by the Master Car Builders’ Asso- 

ciation some method by which overloading can be pre- 

vented, or at least checked to a great extent. Only very 

stringent rules, and their vigorous enforcement, can avail 

in this matter, and the sooner such rules are formulated 

and enforced the better it will be for all concerned, 

Some Reasons for the Many Fatalities on American 

Railroads, 

In a paper on ‘‘ Impressions on European Practice,” read 

by Mr. E. M. Herr to the September meeting of the Western 

Railway Club, the statement was made that in 1892 1,210 

persons were killed and 6,562 were injured on the 21,935 

miles of railroad in Ohio, Indiana and Michigan; and that 

on the 26,207 miles of railroad in Germany but 483 were 

killed and 2,334 injured. The author considered the large 

difference in the number of fatalities as ‘‘ a disgraceful 

showing for the American roads.” 
At the following meeting of the club, Mr. F. A. Delano, 

in speaking of the matter, said that there are sone extenn- 

ating circumstances connected with the frequent fatalities 

on American railroads, and that the real trouble is as 

much, and probably more, with the American people as a 

whole, and with public opinion as a whole, as it is with 

railroads. It seems to be the right of every free-bern 

American citizen to walk on the railroad track; and it isa 

fact that if you should arrest a man for walking along the 

railroad track, and could not prove that he had been rob- 

bing you or injuring your preperty in any way, any justice 

would dismiss the man and lecture the railroad official for 

being so bard on a poor man. 

Even out in the country it is a well-known fact that the 

railroad right of way is used asa short cut, a path from 

one place to another ; and if you wanted to fence it up and 

then patrol it in such a way that no one could use the right 

of way for that purpose, you would meet a storm of public 

opinion at your little towns and country stations that you 

could not stand up against. 
Another way in which a great many people are killed, 

and which seems to meet with popular approval, is the way 

people crowd on the freight trains, stealing rides. It is 

safe to say that there is nota freight train running that 

has not ten or a dozen people on, stealing rides; and in the 

cities in the morning and evening you will see the switch- 

ing trains and switching engines and the freight trains 

simply loaded down with workingmen and boys going to 

and from their work. Now it doesnot seem that the cas- 

ualties arising from these practices ought to be Jaid at the 

door of the railroads themselves. It seems that there is a 

want of education of the public at large. 

Superheated Steam. 

Between 1860 and 1870 superheated steam was very ex- 

tensively adopted, especially for marine engines. After 

1870 its use was soon discontinued. The reasons for this 

were probably these: (1) As the steam pressures used 

were increased, the range of superheating possible within 

the limit of danger to the lubricant was decreased, and the 

advantage of superheating correspondingly diminished. 

(2) The large superheaters in the uptake proved, in some 

cases, to be dangerous and liable to become overheated. 

(3) As the designing of steam machinery became more a 

matter of routine, and competition reduced the profits of 

engine building, the construction of engines fell into the 

hands of engineers who understood the action of the steam 

less well than the engineers who introduced superheating 

in 1859-60, and these regarded superheaters as unnecessary 

complications which it was convenient to abandon. 

Probably it has come to be accepted as an axiom by most 

practical steam engineers that, in modern conditions of 

working. superheating is useless or impossible. Some 

reasons for such a belief, arising out of difficulties experi- 

enced, no doubt there are. But if engineers generally had 

fully appreciated the magnitude of the loss due to con- 

densation in the cylinder, it is difficult to think that super- 

heating would have been abandoned with so little of a 

struggle to overcome the difficulties, and that, for so long, 

while every other means of securing economy has been| 

tried, superheating has been neglected. It is sometimes 

said that the quantity of heat in superheated steam in 

excess of that in saturated steam is very small. That i 

so, of course. But the earlier experience showed that thi 

small quantity produced a disproportionately larg 

beneficial effect.—Prof. W. C. Uwin, in Cassier’s Maga 

zine. 

Ventilation Provided for Congress. 

In describing the system of ventilation employed for th 

House of Representatives in the national capital, the Hart 

ford Times says that for this purpose 16 steam fans are em| 

ployed, the largest of them being 16 feet in diameter, an 

resembling the paddle-wheel of a steamboat. Standing i 

one of the tunnels in the basement of the Capitol, throug 

which an artificial breeze rushes continually at the rate o 

26 miles an hour, one feels unpleasantly chilled during th 

hottest hours of a summer day. When the galleries ar 

crowded every member and spectator in the House is pr 

vided with 60 cubic feet of fresh air every minute. I 

order that the air thus supplied shall contain the prope 

amount of moisture, it is made to pass through stone-line 

compartments where fountains of spray are kept perpet 

ally playing. 

One of the oldest engineers in the service of the Baltimor 

& Ohio dropped dead in the cab of his engine while his trai 

was approaching Sandusky, O., recently. Heart disease j 

reported to have been the cause of his death. 
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A QUARTER OF A CENTURY. 

With this issue the 25th volumeof the NATIONAL,;CAR AND 

LOCOMOTIVE BUILDER is completed, as is also the 25th year 

of its existence. A quarter of a century is a long time and 

brings many changes, especially in such wide-awake and 

busy times as this country has seen since the advent of this 

paper. It is not the purnose of this article to describe the 

changes and advancements that have been made in rail- 

road rolling stock in the last 25 years, although this 

would be a very interesting theme. What is intended is 

to make a few remarks relative to the useful and successful 

career of this paper during its existence. The paper has 

never been given to blowing its own horn, preferring 

rather to industriously pursue the aim of its existence: to 

be the best medium of conveying useful information to 

those connected with the construction and maintenance 

of railroad rolling stock, and to leave the matter of praise 

to others. It is only proper to say that through the kind- 

ness of its appreciative readers there has always been enough 

of commendation to cheer the members of its staff, and to 

encourage them to feel sure that their frequently arduous 

efforts in what they believed a good cause were not in 
vain. 

In the salutatory of the first issue of the NATIONAL CAR 

BUILDER it was announced that the aim of the’paper would 
be : 

“To promote the interests of that department of me- 
chanical industry indicated by its name. It is designed 
to be a medium for such information as will be useful to 
all who are concerned in the construction and equipment 
of railways, and especially to those more directly inter- 
ested in car building. Our columns will be opened 
for the discussion of all matters calculated to interest the 
class of readers for whom our paper is designed.” 

This was a good foundation to build ,on, as the future of 

the paper proved. As first published the NATIONAL CaR 
BUILDER consisted of six pages of reading matter, the 

pages being 114 inches by 8} inches; and these dimen- 

sions continued to be the size of the page for 12 years, 

when it was found expedient to enlarge the size of the 

page to its present dimensions—16 inches by 114 inches, 

the largest page of any railroad paper in the world. 

This was made necessary in order that drawings of new 

and improved designs of rolling stock could be reproduced 
sufficiently large to clearly show the general and detail 

construction, and all necessary dimensions. The paper, 

being recognized as the best of its class by car and loco- 
motive builders, was furnished with drawings of all new 

and improved designs of construction, and the publication 

of these on a liberally large scale in the paper accomplished 

a very important work in the widespread improvement of 

American rolling stock, and in the modification of foreign 
rolling stock to correspond with such improvement. There 

is constant and gratifying evidence that this very valuable 

work of the paper continues uninterruptedly. 

In 1886, in the seventeenth year of publication, it was 

found necessary to alter the name of the paper to correspond 

with the previously enlarged scope of its news matter. The 

constant improvements in the important details of locomo- 

tives demanded considerable notice, the extent of such 

notices finally equaling those relating to car matters, So 

the name of the paper was changed to the NATIONAL CAR 
AND LOCOMOTIVE BUILDER. 
When the publication of the paper was begun, its list of 

subscribers was very short, and the outlook at that time 
held no visible promise of large increases in this respect. 

Good management and able editing, however, soon pushed 

the paper into popularity, and, as the era of industrious 
railroad building set in, the extension of the subscription 
list kept pace with that of the railroads. Early in its 

history it attained the distinction of having as subscribers 

a greater number of railroad mechanical officers than any 

other railroad paper, and it is a most gratifying fact that it 
has never lost this prestige. To-day it counts as its sub- 
scribers more American and foreign railroad operating and 

rolling stock officials than does any other American jour- 

nal; and what is still more gratifying than the mere 

numerical strength of this support is the happy distinction 

that it embraces the most intelligent, considerate and pro~ 

gressive railroad officers of the world. These are not allin 

the United States, but every issue of the NATIONAL CAR 
AND LocoTIvVE BUILDER finds them in Japan, Australia, 

India, Italy, Spain, Portugal, Belgium, Austria, Germany, 

England, Ireland, Scotland, France, Russia, Denmark, Nor- 

way and Sweden, Canada and Mexico, Brazil and Argen- 

tina, Uruguay and Paraguay, Chili, Peru, Ecuador, Colom- 

bia, Venezuela, Guatemala, Cape Colony, Cuba and the 

Hawaiian Islands, 

The first issue of the paper announced that 

‘* A limited number of advertisements will be accepted 
for the cover.” 

The demands of the manufacturers of cars and locomo- 

tives, and of car and locomotive appliances and supplies, 
machine shop tools, and material and supplies, eventually 

forced the abandonment of this policy and the provision of 

pages to show their advertisements. It was soon learned 

that the NATIONAL CAR BUILDER was the most valuable 
advertising medium, in its respective field, that existed. 

and it was given a thicker coat of advertising pages, con- 

taining the advertisements of reputable manufacturers, 

than any monthly railroad paper in the world possessed. 
From early in its career it has been the policy of the paper 

to publish notices and illustrations of improved machine 

tools and other mechanical appliances, also notices of arti- 

cles of American manufacture, that the staff considered of 

interest to the readers; but no paid advertisement has 

ever appeared in the reading columns of the paper, except 

the usual want “adlets” in their assigned regular place. 

This generally understood policy of the paper continues, 

as does also its recognized prestige as an advertising me- 

dium. 

With the first issue of the NATIONAL CAR BUILDER was 

begun a directory of master mechanics and master car 

builders. It occupied a page and a-half of the paper. 

This directory has always continued to be a prominent 

feature of the paper,and has been extended to include 

the mileageand the car and locomotive equipments of rail- 
roads, and the names and addresses of managers and 

superintendents and purchasing agents, as well as those of 

master mechanics and master car builders. Growing with 

the American railroad system, the directory grew until at 

the present time it covers nearly five of the paper’s present 

large pages. Special pains are ‘taken to keep it complete 
and correct in every particular, and in this very generous 

aid is given by the railroads of the country, over 500 
companies sending direct information concerning their 
officers and the other items noted in the directory. 

Another special feature of the paper that has always 

been maintained is its liberal and accurate personal mention 

of the changes of railroad officers. In this connection, 
it is interesting to note that the first personal mention 

appearing in the first issue of the NATIONAL CAR BUILDER 
was to the effect that: 

“F.D. Adams has been appointed Master of Car Re- 
pairs on the Boston & Albany Railroad, in place of Calvin 
Stebbins, deceased.” 

As every railroad man knows, this fine old gentleman 

and typical master car builder is stillat the bead of the 
car department of the railroad named. 

Among the first requisites of a good newspper are: Good 

paper; good clear, easily readable type; good engravings; 

orderly arrangement, and a minimum of typographical 
errors and inelegancies. The gratifying and long-stand- 

ing popularity of the NATIONAL CAR AND LOCOMOTIVE 

BUILDER is due in a large measure to the fact that in these 

particulars it has always excelled its contemporaries. It 
is printed on the best obtainable paper, even the pagesof its 

earliest issues still being firm and fresh, and giving promise 

to continue so fora century to come. Its engravings of 

both photographs and line drawings are the most excellent 
that the engraver’s art can produce. The type is selected 

for its general optical excellencies, and is set by the most 
expert compositors in New York city. Typographical er- 

rors are guarded against by watchful proofreaders and care- 

ful editing, and, as is generally conceded, the orderly ar- 

rangement of the NATIONAL CAR AND LOCOMOTIVE BUILDER 
excels that of any American technical paper published. Its 

readers always know just where to find any article of news 

they seek, The editorials, the communications, the per- 

sonals, the miscellaneous paragraphs, the literary and trade 

notices and the notices of official changes all have their per- 

manent and respective places in the paper. These qualities 

make an easily readable paper, one communicating its in- 

formation in agreeable ways that do not tire the eyes or the 

receptive faculties. It is but fair tosay that these refine- 
ments of journalism are only secured by the expenditure 
of much money and painstaking effort. Modesty for- 

bids particular mention of other editorial excellencies 
of the paper, beyond the bare statement that its con- 

tents have always been of an essentially practical nature, 

and that the language of its reading matteris always plain, 

concise and to the point. Indeed this could hardly be 
otherwise, as for many years the editors of the paper have 

been practical railroad men of ripe mechanical experience. 
The foregoing briefly reviews the career of the NATIONAL 

CaR AND LOCOMOTIVE BUILDER, and gives a conservative 

idea of the character the paper has always had from its 
inception. It has been zealousin giving the news, conscien- 

tious in its advocacy of improvements in the design of cars 

and locomotives, and of methods of operating calculated to 

improve the efficiency, popularity and economy of train 

service. It hasalways fearlessly upheld the right as it has 

seen the right; and generally with good judgment. In short, 

its aim in the past has been, as it will bein the future, to 

advocate constant improvement, and to disseminate in- 

formation of a character calculated to benefit and prove 

useful to its readers, 

COMMITTEE WORK. 

The appearance on another page of a circular of inquiry 

from the Master Mechanics’ Association committee on the 

“Causes of Bulging of Firebox Sheets” is a reminder that 

the time has come for the committees of the Master Me- 

chanics’ and Master Car Builders’ associations to begin in 

earnest the investigation of the subjects assigned to them. 

In work of this kind we are all prone to consider the sub- 
ject in hand passively for a considerable length of time. 

Contrary to the belief of many, this time is not wasted, but 

is probably employed in the most advantageous manner. 

During this season of passive contemplation the mind is 

held open to receive impressions from every direction. 

Figuratively, it is a bird’s-eye survey of the field, by which 

the relative position of the particular matter in hand to 
other thingsis observed. This fixes in the mind the proper 

scope of the investigations and the probable value of their 

results. This is in many respects similar to an engineer’s 

preliminary survey of a proposed railroad route. The 

work is absolutely necessary for the best results. The 

trouble with us is that we are apt to stay in the clouds too 

long, and to continue our passive survey when we ought to 

be getting down to hard facts and submitting the details of 

the matter in hand to close inspection and concentrated 

attention. This is a common fault, but no lessa fault that 

all workers in a good cause should strive to conquer. 

At the last Master Mechanics’ convention a good dea] 

was said about the importance of having the committee 

reports published and sent to the members of the associa- 
tion in time to be read before the meetings of the conven- 

tion, so that the discussion and treatment of the subjects 

might be more studied and considerate. It seemed to be 

the general idea that the secretary of the association was 

to blame for not having this done, and that he could do it 
just as easy as not, if he would. It developed, however, 
that to do this it was necessary that the committees 

should have their reports finished and sent to the secretary 
by the first day of May. The complete reports and all the 

drawings and matter for illustration should be in the secre- 

tary’s hands by the date mentioned. If sooner, all the 

better, but not later than this, because about three weeks are 

needed to have the engravings made and the reports 
printed and bound. If they are then mailed immediately 

to the members it will be the first of June before those 
living in the extreme West, Northwest and Southwest 

parts of the country will receive them. These members 
usually leave home about June 1 toattend the conventions, 

so itis evident that there is very little spare time to do 

what is wanted when the reports are allin by May 1. If 

they are later than this it will be almost impossible for the 

secretary to get them mailed in time to reach the members 

before leaving home. 
In much the same way it can be shown that the com- 

mittees are not entirely independent in the preparation of 

their reports. They naturally depend on the assistance of 
the membership for most of the information they are able 
to acquire. They issue circulars of inquiry soliciting in- 

formation, and instead of the members giving these prompt 

attention and early replies, they are in too many cases 

pigeonholed until the more convenient time that is uncer- 
tain in coming. In this way committees are hampered in 
the preparation of their reports, dilatory replies sometimes 

coming in after most of the work of preparing a report has 

been done, and frequently necessitating much extra labor. 

From the foregoing, itis plain that the success of com- 

mittee work depends very largely on the membership. 
Circulars asking for information should be issued before 
the first of the year, and every member who receives one 
should answer it and contribute his mite of information by 

the Ist of February. This would leave the committees 

ample time to digest the acquired knowledge and prepare 

their reports. 

Another phase of this subject that is deserving of atten- 
tion is the need of more energetic co-operation between the 

chairmen and members of committees. Some associations 
appoint a reporter to investigate and report on any subject 
in regard to which information is desired. He collects 

the information and makes his report to suit himself, Our 

mechanical conventions hold the opinion that two heads 
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are better than one, and thet several heads are better than 

two. Consequently nearly all committees except those on 

subjects of minor importance are made to consist of four or 

five or more members. But in many cases the associations 

are cheated out of the advantages of having these several 

trained and experienced minds co-operate in the acquire- 

ment and digestion of the available knowledge concerning 

any chosen subject. The bulk of the work is too frequently 

left for the respective chairmen of the committees to do, 

the other members of the committees passively delegating 

to the chairmen their privileges and authority and the labor 
of investigation. The results in such cases are that the 

committee representing the association is merely nominal, 
and the chairman is turned into a reporter. 

Looking at the matter in this way it appears that the 
members of committees shirk their share of the assigned 
work. This is sometimes charged. There are other aspects 

of the matter, however, that present it in a different light. 

The presidents of the associations appoint the committees 

and name the chairmen. Customin the Master Car Build- 

ers’ Association, and the constitution of the Master Me- 
chanics’ Association, make this naming of the chairmen 

final. It is not at all evident that this is best. According 

to parliamentary rules a committee has a right, when ap- 

pointed, to meetand elect its own chairman. As in the 

case of the M, M. and M. C. B. associations this privilege 

does not exist, the appointed chairman of a committee is 

regarded by everybody as its head, and the other com- 

mittee members generally await his instructions. Some- 

times a chairman will regard himself as the head, front 

and both sides of his committee, and will call upon his col- 

leagues for slight, if any, assistance. It looks somewhat 

as if increased interest would be awakened in the mem- 

bers of committees if ‘a different arrangement could be 

adopted by which committees could be appointed before 

the adjournment of conventions, so that they could meet 

and elect their respective chairmen. The chairman 

being of the committee-members’ own selection, they 

would probably feel more bound to give him their support 

and assistance in his work than under present conditions. 
An elected chairman would be more apt to depend and 

insist upon the assistance of his colleagues, and thus the 

object of the appointment of a committee would be most 

likely accomplished. 
The value and efficiency of the work of the railroad 

mechanical conventions depend largely on the efficiency 

of its committees of investigation. Everything that can 

be done to increase this should be furthered by all in- 

terested in the success of the associations and in the im- 

provement of American railroad service. As we have 

pointed out in the foregoing, the success of committee 

work depends | rgely on the co-operation of the member- 

ship of the associations and of the individual members of 

the committees, as well as on that of the chairmen of com- 

mittees and the secretaries of the associations, 

AMERICAN AND ENGLISH LOCOMOTIVES, 

The total value of locomotives exported from England 

during the first nine months of the current year amounted 
to $1,100,000 less than for the same period in 1892, Eng- 
lish locomotive manufacturers are experiencing increasing 

difficulties in competing with American lecomotive build- 

érs for export trade, despite the cheaper labor and 

materials in England compared with the same here. In 

our opinion this condition is a very natural one, and due 

principally to the difference in design of American and 

English built locomotives. 

American locomotives have been found cheaper to main- 

tain in foreign countries than English locomotives, and 

this is largely due to their greater simplicity of construc- 
tion and more easy accessibility for needed repairs. The 

American engines are the most comfortable and easy to fire 
and run, and asa rule they are easier riding. These quali- 
ties win the admiration and liking of the train and engine- 

men, and these constitute a very powerful factor of their 

success on the railways of the world. English manufac- 
turers are beginning to appreciate the truth of this, and 
to modify the construction of their engines accordingly, 

and it follows that in recent built English engines intended 

for export we find efforts made toward the adoption of 

some of the popular features of American locomotives, 
This is generally rather grudgingly done, however, and 

the results are proportionately disappointing. 

It is not our province to tell English locomotive builders 
how to build engines for export, but speaking from practi- 

cal experience we can assure American builders that the 
way to win supremacy in the export trade is to keep on as 

they have begun, and put good material in the engines and 

good workmanship on the material, and to make the en- 
gines as easy to repair and as easy and comfortable to op- 

erate as possible, with the aim always to promote economy 

of fuel ; and then the American locomitive will demon- 

strate its superiority in all-around raiJroad work and its 

supremacy in the esteem of the railroad men of the world. 

RECENT ROBBERIES, 

We have been having an epidemic of train robberies on 

our Western roads during the last two months that is a dis- 

grace to our authorities charged with the preservation of 

the peace and the prevention of crime. A few bands of out- 

laws have defied and are still defying the power of the na- 
tion. Their fate is certain, but the disgrace is that it should 

be so long postponed, and that in the mean time their rob- 

beries and depredations are permitted to continue. They 
are as sure of capture, imprisonment, and we trust in some 

cases execution, us anything can be, but their career ought 
to be cut short, and our national police organization should 

be perfected to prevent future depredations of this character. 

The frequent robberies have caused numerous suggestions 
for the protection of trains in like cases. Some propose rob- 

ber-proof express cars. Others propose a form of fortress 

on the locomotive tender; and others propose equipping the 

locomotive with an arrangement of pipes that will eject 

steam in all directions so as to blind the robbers; and still 

others propose that hot water should be ejected from a sim- 

ilar apparatus to scald to death the wicked outlaws, 

If we are to continue a civilized nation, all such arrange- 

ments as this must be made unnecessary by the protection 

of our laws and by their action and enforcement throughout 
the limits of their jurisdiction. A train crossing the Rocky 

or the Sierra Nevada mountains, the deserts of the West or 

the wildernesses of the Indian Territory must be made as 

safe from unlawful molestation asa pedestrian on Broad- 

way. The proper enforcement of our laws and the needed 

perfection of our police will accomplish this, and nothing 

else will. 

OONFERENCE OF MANUFACTURERS, 

A number of manufacturers will meet in Cincinatti, O., 

on Jan. 22 for the purpose of forming a national associ- 

ation of manufacturers to promote legislation that will 

encourage all classes of manufacturing industries and 

to promote trade relations with foreign countries, with 

the aim of establishing in South American capitals and 

other desirable points permanent expositions for the dis- 

play of American products. 

This is a very commendable undertakivg, and if the 

objects named are zealously pursued the results will prove 

that there is a very large field in foreign countries, and 

especially in South American countries, for our manu- 

factures. This has been a long neglected field, and its 

cultivation will certainly prove highly profitable. 

We not only produce the best cars and locomotives for 

the railroads of these countries, but we also make the best 

machine tools for their maintenance, and the best agri- 

cultural implements and tools of every description. Every- 

thing that South Americans need we can supply in much 

improved quality and form compared with what they 
now put up with from European countries. As proof of 

this some of the Eurcpean manufacturers are sending their 

goods to South American markets and palming them off 

as North American articles, of which they are but miser- 

able couterfeits. The fieldis rich in possibilities for good 

goods from honest American makers. There are some 

difficulties to overcome, such as the exorbitant freight 

rates between here and South American ports, but the 

best way to regulate such matters is by organized and 

energetic action, such as we understand is contemplated 

by this proposed national association of manufacturers. 

Apropos of the advice we gave North American railroad 
men in our last issue to not seek employment in southern 

foreign countries just now, the following letter, received 

in this country Nov. 19, from an employee of the Panama 

Railway at Colon, the eastern terminal of that road, is per- 

tinent : 

*‘There are to-day on the Isthmus crowds of well educated, 
good intentioned machinists and craftsmen of all kinds who 
are starving, dying of hunger and sickness brought on by 

exposure and neglect, and every boat brings more, and 

there is not work for any of them. Since the revival of work 
on the canal the canal company has not hired one single 

man, except negro laborers at 60 to 70 cents a day, Colombia 

silver. This equals 27 to 31 cents in American money. There 

are now Americans here starving to death, and many dead, 

who gave up places at home to come here.” 

Draft Rigging Between Center Sills. 

One of the topics discussed at the October meeting of the 

Western Railway Club was the relative advantages of pla- 

cing the draft rigging of freight cars between the center 

sills instead of the usual arrangement of draft timbers and 

rigging beneath the sills. It appears that the Chicago, 

Burlington & Quincy Railroad was the first to try the ex- 

periment, which was done with some furniture cars in 
January, 1890. Theresults were so satisfactory that the 

arrangement of attaching the draft rigging direct to the 

center sills and carrying it between them, thus dispensing 

with the usual draft timbers, was adopted as a standard 

feature of freight car construction on the C., B. & Q. Dur- 

ing the nearly five years since the change was effected 

there has been no case of damaged center sills on this road, 

except in cases of wrecks. Mr. William Forsyth, of the C., 

B. & Q., in speaking on the topic said: ‘If other roads 

had gone into this construction five or six years ago, as we 

did, we would have a great deal less trouble with repairs 

to draft timbers and draft gear generally. . . . After an 

experience of five years with this construction I can cer- 

tainly recommend it as a very important improvement ip 

the design of freight cars.” 
Mr. Townsend, of the Chicago & Alton, said that his ex- 

perience differed from Mr. Forsyth’s. A number of low, 
flat cars on his road, built in this way, did not do well, 

and he found it was much more expensive to replace a 

center sill than a draft timber. 
Mr. Waitt, of the L. S. & M.S., said that he had 700 

cars with the draft rigging between the sills. In these 

cars, in order to avoid as far as possible the likelihood of 

the tearing out or breaking of the center sills, in case 

the cars should get a severe blow that would knock the 

draft rigging out, the sills were re-enforced on the inside 

with pieces about 3 inches by 8 inches that went back be- 

yond the bolster, and were well bolted to the sills. The side 

castings for the draft rigging were fastened to these aux- 

iliary pieces. But one car had to have the center sills re- 

placed in consequence of draft rigging being torn off, and 

in this case the damage resulted in a wreck, in which 

some of the intermediate sills were also broken. Mr. 

Waitt’s observations were altogether favorable to the new 

construction. Speaking of the matter he said, ‘‘ When 

we get our center sills made of steel instead of wood I think 

perhaps we will have gone a step farther in the right 
direction.” . 

Mr. Barr, of the C., M. & St. P., said that while it might 

not cost more to maintain cars with the arrangement de- 

scribed by Mr. Waitt (with the short pieces on the inside of 

the sills), yet when the draft rigging was attached direct to 

the sills he felt satisfied that it would finally result in in- 

creased cost of repairs. 

Mr. Schroyer, of the C. & N. W., also opposed the new 

construction, and said that he regarded it as a necessary 

weakening of the sills. He regarded the resulting in- 

creased cubical capacity of the car as more of a bid for 

traffic than as a measure of improved construction. 

Mr. R. D. Smith, of the C., B. & Q., said that after nearly 

five years’ service the draft rigging and sills of the cars 

with the new arrangement are in practically as good con- 

dition as when first applied, and the sills have no reinforce 

pieces to strengthen them. Speaking in detail of the ar- 

rangement, Mr. Smith said : 

As first designed, a wrought iron plate was placed next 

the sill; and on it, and bolted through the sill, were placed 

the draw lugs which depended entirely on three bolts to 

hold them. The shrinkage of the wood in the sill would 

loosen these bolts enough to make a shear of the wrought 

iron pieces and the result was that, in switching service, 

the shock given the back or buffing draw lug would shear 

the bolts. To overcome this trouble, the wrought iron piece 

placed next the sill was made somewhat longer, and the 

ends flanged to make a stop, and an oak piece was placed 

between this flanged end and the irontransom. Since that 

change, we have not had a bolt to remove on account of 

shearing or bending. By fastening the draft rigging to the 

center sills we do not have to maintain the draft timber 

bolts, which we all know are quite an item of expense. 

The Chairman, Mr. G. L. Potter, of the Pennsylvania 

Railroad, said that a couple of years ago several hundred 

Pennsylvania furniture cars had been built with the draft 

rigging between the sills, and he delieved these were the 

most substantial cars in service. No failures had been re- 

ported. Speaking further of the improved construction, 

he said : 

In enables us to use a plate on the end sill so constructed 

that a hole passes through it, through which the drawbar is 

applied: The metal which is removed to form that hole is in 
the shape of a flange surrounding the hole which gives a 
bearing surface for the coupler and also strengthens the 

plate, making the form of an angle iron. With a construe- 

tion of that kind the Master Car Builders’ coupler could be 

changed so that it would be very materially benefited; that 
is, the guard arm could be madeso that it would form a 

bearing on the end sill so that any shock which the guard 

arms might take up would be transferred directly to the end 
sill by a pressing strain rather than by the strain that they 

are now subjected to. When a draft rigging of this kind was 

first suggested several years ago I was very skeptical about 

it, but since we have had some experience with it I feel that 
it is a much more substantial arrangement than where the 

draft timbers are secured to the under side of the sill. 

Mr. Rhodes, of the Chicago, Burlington & Quincy, in- 

dorsed what Messrs. Forsyth and Smith had said of the 

durability of the improved arrangement of placing the 

draft rigging between the sills. Continuing, he said: 

There is always a desire to increase the height of cars. 
Here is avery easy way of gaining eight inches in the interior 

of your cars, which must bea great consideration where there 

are tunnels or low overhead bridges. 

Master Mechanics’ Association Circular. 

Causes of Bulging of Firebox Sheets. 

The committee appointed on this subject has issued a 

circular requesting information that may assist its investi- 
gation of the matter, The circular asks ; 

Is the difficulty caused— 

First—By accumulation of mud or scale, preventing the 
sheet from receiving the necessary protection of the water? 

Second—Insufiicient water space, preventing free circula- 

lation and tending to drive water from sheet ? 

Third—Bad water; that is, water containing such impuri- 

ties and other hurtful substances, producing excessive foam- 

ing and tendency of water to leave the sheet? 

In sections where bad water is prevalent, experience has 

led to a constant fight to keep boilers clean, and when very 

little neglect shows itself in the bulging of sheets and other 

serious results, it seems wise and helpful to get all the prac- 

tical experience possible. With a view to broadening the 

scope of the Committee’s inquiry, any information rela- 

tive to the subject, or concerning (a) methods of preventing 

firebox sheets from bulging, or (b) how to take care of boilers 

in bad-water districts, will be pertinent and very accept- 

able, 

Answers should be sent to Mr. Pulaski Leeds, Superin- 

tendent Machinery, Louisville & Nashville Railroad, Louis- 

ville, Ky, 
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Pervsowal. 

Mr. C. Huntington has been appointed General Superin- 

tendent of the Iowa Central. 

Mr. T. W. Garrett has tendered his resignation as 

General Manager of the Atlanta & Florida. 

Mr. George Donahue has been appointed Master Me- 

chanic of the Mahoning division of the New York, Lake 

Erie & Western. 

Mr. Norman FE. Sprowl has been appointed Division 

Master Mechanic of the Central Railroad of New Jersey, at 
Phillipsburg, N. J. 

Mr. H. R. Nickerson, Assistant General Manager of the 

Mexican Central, has been appointed General Manager, 

succeeding Mr. Edward W. Jackson, resigned. 

Mr. C. H. Sherman, General Manager of the New Or- 

leans & Northwestern, has resigned, and the duties of Gen- 

eral Manager will be performed by Receiver L. K. Hyde. 

Mr. John 8S. McCrum, Superintendent of Motive Power 

and Machinery of the Kansas City, Fort Scott & Memphis, 

has resumed his official duties, after an absence of one 

year on account of pvor health, 

Mr. S. D. Chittenden has been appointed Purchasing 

Agent of the Carrabelle, Tallahassee & Georgia Railroad 

and the Gulf Terminal & Navigation Company, with 

headquarters at Tallahassee. Fla. 

Mr. Walter T. Rupert, heretofore Foreman of Locomo- 

tive Repairs of the Detroit, Lansing & Northern, and Sag- 

inaw Valley & St. Louis, has been appointed acting Mas- 

ter Mechanic of those roads, with headquarters at Ionia, 

Mich. 

Col. A. H. Waterman, who was Chief Engineer of Con- 

struction of the Panama Railroad, died at his home in 

Chicago, Oct. 26. Colonel Waterman was born in New 

York State 70 years ago, and has held prominent positions 

on many railroads. 

Mr. Willard Kells, son of the late Ross Kells, and 

hitherto general foreman of the Meadville (Pa.) shops of 

the N. Y., L. E. & W., has been appointed Master 

Mechanic, in charge of the shops at Cleveland, O., to suc- 

ceed Mr. T. Carmody, resigned. 

Mr. Leslie McLachlin, formerly connected with the 

Wabash, has been appointed Master Mechanic of the Kan- 

sas City, Osceola & Southern, with headquarters at Clinton, 

Mo. He will have charge of the machinery and car de- 

partments, succeeding Mr, J. B. Boone. 

Mr. Charles H. Schlacks has been appoirted Assistant 

General Manager of the Denver & Rio Grande Railroad, 

with headquarters at Denver, Colo. Mr. C. H. Schlacks 

is the son of Mr. Henry Schlacks, the Superintenden 

of Motive Power of the Denver & Rio Grande. 

Mr. D. W. Caldwell, President of the New York, Chicago 

& St. Louis, has been elected President of the Lake Shore 

& Michigan Southern. He succeeds the late John Newell. 

Mr. Caldwell wasappointed General Manager of the Lake 

Shore road immediately after Mr. Newell died. 

Mr. James Meehan, who was for many years Superin- 

tendent of Machinery on the Queen & Crescent lines, and 

who resigned that position about two years a o, has been 

appointed Superintendent of Motive Power and Machinery 

on the South Carolina & Georgia Railroad. Mr. Meehan 

succeeds Mr. E. M. Roberts. 

In our announcement last month of the extension of the 

jurisdiction of Mr. John Henney, Jr., to cover the mechan- 

ical department of the entire New York, New Haven & 

Hartford system, we said that his office was moved to 

Boston. This part of our announcement was an error. Mr. 

Henney’s office continues to be at New Haven, Conn. 

Mr. Alfred Walter, General Manager of the Erie division 

of the New York, Lake Erie & Western, has been chosen 

President of the Delaware, Susquehanna & Schuylkill. Mr. 

Walter has tendered his resignation as General Manager of 

the Erie division of the New York, Lake Erie & Western, 

to take effect Jan. 1. He has been General Manager since 

March 1, 1892, and was before that for nearly three years 

General Superintendent of the Baltimore & Ohio lines east 

of the Ohio River. He was formerly connected with the 

Pennsylvania system for many years. 

Mr. Charleton B. Hutchins, President of the Hutchins 

Refrigerator Car Company, of Chicago, and head of the 

firm of C. B. Hutchins & Son, manufacturers of freight 

car roofing, died at his residence in Detroit on Thursday 

night, aged 80 years. Mr. Hutchins was born in Bath, N. 

H., in 1814. He went to Ann Arbor in 1868 and began 

experiments in car roofing and refrigerator cars. He ob- 

tained patents on both, and then went to Detroit and 

organized the car roofing firm and later the Detroit 
Refrigerator Car Company. This was moved to Chicago, 

and is known as the Hutchins Refrigerator Car Company. 

Mr. George A. Haggerty, Master Mechanic of the Atlan- 

tic Division of the Canadian Pacific, has resigned. ‘This 

division was formerly the New Brunswick Railroad. Be- 

fore and at the time of its absorption by the Canadian 

Pacific Mr. Haggerty was its Mechanical Superintendent, 

having held that position since 1885, The New Brunswick 

road was very poorly equipped in every way, and Mr. Hag- 
gerty’s position has been one of arduous responsibility and 

hard work, and he lays down the burden with relief. He 
is a very capable and experienced mechanical officer. He 
was for some time Superintendent of Motive Power of the 
Chesapeake, Ohio & Southwestern and for several years 

was Superintendent of Motive Power of the Texas & 

Pacific. 

“The Thunderbird.” 

Wa-ka-ta and his Lanuna 

Stood at twilight near the trail ; 

They had come to see the Thunderbird 

That bends athwart the vale. 

When at last a light shone o’er them 

Through the drab and dewy dawn, 

With a crash it flashed before them, 

And the Thunderbird was gone. 

’Twas the U. P.’s famous flier 

That these frightened people saw, 

Casting forth a flood of fire 

O’er the chieftain and the squaw. 

Now each night these patient people 
Watch beneath the starry sky 

Till the dawning of the morning 

When the Thunderbird goes by. 

—Cy Warman. 

The Midland Pacific Railway. 

It is announced that Canadian and foreign capital has 

been secured with which to build the Midland Pacific 

Railway. A contract has been made with Senator Petti- 

grew, of South Dakota, to construct the road from Sioux 

Falls, S. D., to Seattle and Tacoma, Wash., about 1,600 

miles. The first section, from Sioux Falls to the coalfields 

of Wyoming—about 400 miles—will be built in 1895. The 

second section, from the eastern boundary line of Wyom- 

ing to Yellowstone Park, will be completed in the follow- 

ing year. The third section will skirt the western line of 

the Rocky Mountains and is called the Idaho division. 

The Washington division, the fourth section, will pass 

tnrough central Washington and have termini in Tacoma 

and Seattle. 

Explosion of an English Built Locomotive in the 

Argentine Republic. 

The following is an account (translated from the Spanish) 

sent us by an Argentine railroad official describing an ex- 

plosion of a Worsdell-Von Borries compound locomotive, 

were found 500 and 700 feet away, respectively, from the 

locomotive. 

This locomotive, as can be seen in the engraving, was 

damaged beyond repair. The boiler carried 190 pounds 
steam pressure. The explosion of this locomotive is the 

Back SHEET OF BOILER, FouND 500 FEET FROM THE 

ENGINE. 

second which has occurred in Argentina since the exist- 

ence of its railroads (year 1857), the first having taken place 

in Tunin, in the shops of the railroad from Buenos Ayres to 

the Pacific. It is about three years, more or less, that the 

explosion of the locomotive ‘‘Chacabuco” took place, and it 

isa strange coincidence that this one had also been con- 

structed.in the shops of Sharp, Stewart & Co., of England, 

in the year 1884. 

Removing Old Paint. 

Mr. J. H. Pitard, in a lettter to the Painters’ Magazine, 
criticises the use of paint-removing compounds in connec- 

tion with wocdwork. 
Mr. Pitard says that five or six years ago his predecessor 

removed the paint from several passenger cars with some 

of these solvents, with the result that those particular cars 

have now to be repainted every two or three years; the 

cause of which is that the solvents have penetrated the 

wood, and there remain as a menace to-future paint and 

varnish. It would require a long course of systematic 

treatment with neutralizing agents to restore the wood to 

its normal condition. 

Continuing, Mr. Pitard says that these solvents find their 

legitimate field in removing paint from iron surfaces, and 

possibly from plastered surfaces, as the plaster contains a 
sufficient quantity of lime to neutralize the solvent and 

thereby prevent its penetration. But any kind of caustics 

Wreck of Exploded Locomotive, Argentine North Central Railroad. 

built in England by Messrs. Sharp, Stewart & Co. The 

photographs from which our engravings are made were 

also sent tous by our correspondent, who, by the way, 

flatters us by the expr ssion of a very high opinion of the 

NATIONAL CAR AND LOCOMOTIVE BUILDER, because of the 

practical and valuable quality of its North American news 

and its fair and accurate treatment of South American 

news: 

On the 24th of July, in the shops of the North Central 

Railroad, in the city of Tucuman, at 7:30 A.M., the locomo- 

tive No. 33, compound, was taking in a’ water supply when 

the boiler suddenly exploded, killing the engineer and six 

workmen who were at work making certain necessary 

repairs. Five other people who happened to be in close 
proximity were also most seriously injured, two of whom 

died on the following day. Besides this catastrophe and 

personal misfortunes, three cars full of cargo and one of 
passengers were completely overturned. This locomotive 
was constructed in 1890 in the shops of Sharp, Stewart 

& Company, of England, and had undergone entire and 

complete repairs just four days previous to the explosion, 

and had been in service during those days. It is supposed, 
according to the information obtained as to the cause of the 

explosion, that the boiler lacked sufficient water, which did 
not cover the crown sheet. When the engineer opened the 

injector, the water covered the crown sheet, which, be- 

ing at a very high temperature, completely evaporized the 

water, thus causing the explosion of the boiler. Thisis the 

most probable version of the cause which produced the 

catastrophe. The back sheet of the boiler and the dome 

or alkalis that are brought in contact with wooden surfaces 
renders the wood unfit for painting ever afterward. Their 

use also causes delay in painting, as they leave the surface 

moist, which requires time to dry. The gasoline burner is 

recommended as being quick, clean and inexpensive, and 

leaves the surface in condition for immediate painting, 

and is in every way thoroughly practicable. 

Limited Passes. 

The following anecdote in reference to limited railroad 

passes is related : 
Those who best knew President Newell, of the Lake 

Shore, will best appreciate a recent exchange of courtesies 
between him and President Caldwell, of the Nickel Plate, 
now also President of the Lake Shore. President 
Newell would give a man a $100 bill and never think twice 
about it. When it came to giving passes over the Lake 
Shore he was adamantine in hisrefusal. Those he did give 
were so limited to special trains that a number of the 
officials of the company have never yet ridden on the 
limited or fast mail trains. 

It is the custom for all railroad presidents to interchange 
annual passes,and on a recent New Years President 
Newell made up his list of exchange passes and sent them 
out. Across the end of the one he sent President Caldwell 
was printedin red ink the words: 

Not good on limited or fast mail trains. 
By return mail came President Caldwell’s annual pass 

on the Nickel Plate for President Newell. Across its face 
in flaring red ink and in the bold handwriting of President 
Caldwell were written the words: 

Not Good on Passenger Trains. 
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Locomotive Iniectors. 

The following is a synopsis of the discussion of Mr. 

George H. Baker’s paper on “Locomotive Injectors” read 
to the New York Railroad Club at its October meeting, 

and published in the November issue of the NATIONAL CAR 

AND LOCOMOTIVE BUILDER : 
Mr, Griffith said that the economy of injectors over pumps 

on stationary boilers is about 1.3 per cent. saved, and any- 

thing more than that on locomotives is due to the conditions 

of locomotive service. 
Mr. Mitehell asked if it is not a fact that an engineer can 

always tell when an injector ‘‘breaks” by the noise. Mr. 
Baker replied that when a closed overflow injector breaks 

there is a sound produced just at that moment, a kind of a 
click, and if the engineer hears that click he will at once de- 

tect the fact that his injector is broken. But if for any rea- 
son the engineer did not detect the fact of his injector break- 

ing when it did break, that he might not detect it until pos- 
sibly the rising steam pressure, the engine blowing off, or 

something else admonished him of the fact. Mr. Mitchell 

asked also if, in Mr. Baker’s opinion, an engineer would de- 
tect any ditference in the sound between the breaking of an 

injector piped to the ash pan with an open overflow, or one 

closed. Mr. Baker replied that the difference would be quite 
manifest even if the injector broke and blew into the ash 

pan. 
Mr. Curry: I believe that to an engineer who is accustomed 

to an injector there is a certain sound while the injector is 

working that he gets thoroughly accustomed to, no matter 

if it is only working at a third of its capacity. If it breaks 

and he does not detect it there must be some unusual noise 

that prevents him from hearing the injector break. I have 

found it so in my experience, that if he is running along and 

the injector is working he detects it almost the moment that 

it breaks. 
Secretary Hill: Itis very easy to detect the sound of an in- 

jector breaking, even with a closed overflow, if the engine is 

running slow or standing still. But running fast, say a ten- 

wheeler with solid side rods, you couldn’t hear it under any 
circumstances, But the snapping of the hose caused by the 
steam flowing through it would make a noise that a man 

would detect at once. 
Mr. Fowler: I would like to ask whether any one has any 

data as to the relative economy of constant or intermittent 

feeding. I have heard a good deal of argument on the sub- 

ject, but never heard it finally settled. I remember being 
on an engine at one time on a run of about 125 miles, where 

the engineer started his injector when he left the terminal 

and did not touch it until he reached the other terminal. It 

was a passenger train going about 75 miles and running 

through a rolling country. The water level ranged from the 

top to the bottom of the glass. On the other hand, other 

engineers are constantly shutting off their injectors when 

they come to a pull, in order to save steam. But I do not 

know of any experiments having been made as to whether 

one method is more economical than the other, and I would 

like to know in regard to it. Has anybody any information ? 

' Mr. Sinclair: Mr. President, I have listened to that talk 

about identifying the work of the injector by the sound, with 

considerable interest. I have had some experience of taking 

care of injectors and feeding boilers with them, and I never 

could identify the differencein the sound between when the 

injector was working and after it had broken. The fact of 
catching that click that you find whentit breaks is not very 

good guidance, because there are so many noises that 

will easily drown that click, that you cannot depend 

on it. My own experience with one of these injectors 
was that as soon as the steam began to get up 

more rapidly than it ought to do, I would always 

feel the feed pipe of the injector; then I would know if it 
had broken. I think that those with a keen ear for musical 

sounds can tell very readily, but those who have not that 

keenness of hearing cannot. I never had keenness of hear- 

ing, and consequently I was under disadvantage in that way, 

and I think there are many engineers who are in the same 

position. I once attempted to learn to play the fiddle; I 

devoted six months of my spare time to trying to learn to 
play the fiddle, and I could never tell when it was in tune or 

when it was not. That is merely a defect of the ear, and it 

puts one at a disadvantage in catching sounds that are not 
very different one from another. Ihave no doubt that Mr. 
Curry, with a keen ear, could tell when his injector was 

broken, and if I was just exactly as vigilant as he, I could 

not tell it soreadily. It is a matter that depends upon 

the person in charge to a great extent, aud a great 

many people need more than the ear to distinguish that. 
I cannot see why the injector per se can save fuel as com- 

pared with the pump, except that with the injector you can 

regulate the supply to the boiler more exactly than you can 

with a pump. I never had a pump that you could regulate 

so finely as you could an injector, and I think the advantage 

in economy of the injector is that it regulates the supply 

better than what the pump has ever done. Of course there 

are incidental advantages, such as Mr. Baker has mentioned, 

of feeding when the engine is standing at a station and 

liable to blow off and going down hill. But he mentioned a 

thing that [have often been amused about’; that is, when 

you are feeding with a pumpif you go overa hill you may 

have your water increasing in quantity and your steam does 

not seem to go down at all until you open the throttle or do 

something to make circulation. Ihave been often amused 
about a thing that I wrote on that subject when I was fool- 

ish enough to publish a book. I said that in going down a 

hill it was necessary to keep the blower on—do something 

to keep circulation in the boiler, or you might have 140 

pounds of steam at the bottom of the hill and when you 
opened the throttle you would not have 60 pounds ; and that 

the temperature of the steam and temperature of the water 
did not coincide. A certain editor, who was well known in 

this country for his knowledge of engineering subjects, 

ridiculed that statement to a very great extent in re. 

viewing the book, and he did it to such an extent that I was 

a little doubtful whether I had not made a mistake, although 

I had hundreds of times seen the phenomenon, and I am 

very glad to find that Mr. Baker, an old engineer himself, 

has had the very same experience as I have had. 

Mr. Pomeroy asked if it was true that when an engine was 

working heavy at slow piston speed a pump was not ade~ 

quate to keep up the boiler, and that only an injector would 

do. Mr. Baker replied that if the engine is working very 

slow the force of the pump is very feeble and does not usu- 

ally supply the boiler. ‘‘ Consequently, when we used pumps 

it was almost always necessary to put on both pumps when 

the engine was working slow on ahill. With an injector, 

the engine working slow ona hill, the water level can be 

easily maintained.” Mr. West said that this was a matter 

of valve lift. Pump valves could be so regulated as to flood 

any boiler at either bigh or low speeds. 

Mr. Colvin: As to pumping an engine by floods or uni- 

formly, I question whether there is anywhere near such a 

difference as people think. Theoretically, you ought to put 

in the water just as you are taking the steam out. An auto- 

matic regulator would seem to be a good thing; in the six- 

ties such arrangements were put on engines ; I had one once, 

but my experience is that the difference is imaginary. I 

have never seen a man running south of Mason and Dixon’s 

line that would ever pump an engine what you would call 

respectably. You take an engine on the New York division 

of the Pennsylvania Railroad: I believe that there is no 

place in the world where engines are worked as near their 

critical point, and I do not believe there isa man running 
one of those engines to-day who cannot tell in less than a 

quarter of a minute when his injector breaks, whether he 

has heard it or not. I know there are many men running 

there who prefer the closed overflow injector, and they say 

they would rather have one old ‘76 Sellers,” as they term it, 

than any of the open overflow instruments they have on that 

division. ; 

Mr. Mendenhall : What Mr. Colvin says about the service 

on the New York division I do not consider quite within 

the scope of this discussion as referring to the breaking of 

injectors, because that is not a noisy division. I can con- 

ceive of a heavy train, running double header at high speed 

through heavy cuts and along the side of a mountain, where 

I defy anybody to tell whether the injector is working all 

right or not, and as a matter of fact the engineers pretty 

generally, that Ihave ever had anything to do with, run 

their injectors by the feel of the feed pipe. It is true if you 

are running very nicely on a division with no noise you may 

hear the injector break, but running through a mountainous 

country, if you do not feel your feed pipe you may get into 

trouble. 

Mr. Hill: I believe that the safest injector on a road is an 

open overflow injector, and my preference from experience 

would be for a non-lifting injector where the overflow is 

carried above the level of the tank. Every man who has 

had anything to do with injectors, especially in a country 

where there is bad water, knows that nine-tenths of the 

repairs and nine-tenths of the failures are due to the priming 

apparatus. With a non-lifting injector the trouble is that 

in a dark night, with duuble headers and snowsheds, they 

are liable to lose water through the overflow by low steam or 

some other cause, and a man does not know it, but with the 

overflow above the running board where he could see it, it 

is not liable to occur. Another thing, the injector invariably 

stands full of cold water when shut off and will prime at 

once when you turn steam onto it. I never knew one of 

them to lime up. 

Mr, Mendenhall: There was a remark made in the paper 

about the practice of putting two injectors of the same ca- 

pacity on locomotives. I donot remember just the words 

used, but that practice was criticised on account of the want 

of range. Assuming that the range of the injector is fifty 

per cent., and we have a size of injector that will maintain 

the water when the engine is working to its maximum, we 

can get pretty fair feed for fineness, but to put a smaller in- 

jector on the other side, or on either side, to reduce that 

feed so as to get it down where you want to have a continu- 

ous feed with the engine running light or working very 
little, you then rob yourself of one chance of getting over 

the railroad. If your larger injector fails, you are not go- 

ing to take your train over the road without losing time, 

and, therefore, I think that the practice of putting two 

injectors, either of a size to keep the water up in the 

boiler, has probably greater advantages than to attempt to 

put a smaller one on to regulate the feed to a very fine 
point. 

Mr, Sinclair : Mr. Hill expressed my sentiments very clearly 

in regard to the value of different kinds of injectors for the 

man who is working theengine. I never saw any injector 

that suited me so well as a non-lifter, not only as an instru- 

ment that was always reliable for feeding, but as an instru- 

ment that was very easily repaired and was very rarely out 
of order. I think, if the men who handled the injectors were 
to be consulted that, as a rule, the non-lifting injector would 

be taken in preference to any other. WhenI stopped run- 
ning a locomotive, up to the time that I gave up the work I 

had a great belief in having a pump on one side and an 

injector on the other. That was atheory that was very 

dearly hugged by the majority of engineers in the West 
when I was running. They would say an injector was all 

right, but you needed to have a pump also. It came to pass 

that I left locomotive running and was responsible for the 

repairs of locomotives, which was altogether a different 

matter. The winter after I took charge was exceedingly 
severe on the road where I was. It was an extremely hard 

winter, and very rarely a day passed but that we had en- 

gines come in with burst pumps. They would stand about 
stations and let the water stand in the pump without the 
heater on, and the result was a bursted pump. It cost the 
company a great deal of money, and there was no end of an- 
noyance and delay caused by it. We decided that it would 
be a good plan to putan injector on in the place of the 

bursted pump, and we adopted the practice. We did not 

have a single bursted injector all the winter. We had fifty 

or sixty bursted pumps, and it was decided that no more 

pumps should be finished or put on engines—nothing but in- 

jectors; and it soon developed that the men who thought 

they could never get along without a pump, got along just 

as well, and Setter, with two injectors. The idea of a pump 

being a necessity was just a fallacy that came of long preju- 

dice in favor of that instrument. 
Secretary Hill: I want to differ from Mr. Sinclair in re- 

spect to what he says in regard to engineers not liking 

lifters. I believe, if you took a vote of the 40,000 engineers 

of the country, that 39,000 would vote for lifters. But I be- 

lieve that comes from the way of putting on non lifting in- 

jectors. The general practice is to put the non-lifter on the 

left side of the engine. There is not a convenient thing 

about it. The overflow handle comes up through a bole in 

the deck where the fireman has to stand on it, and he will 

open the overflow in spite of himself. The steam pipe has a 

large, common angle-valve that is too large to use as a 

heater; the merest crack will put more steam through the 
hose than you want, and the steam forcing itself past the 

seat will soon cut it out, and the men dislike to disturb that 

injector; the thing won't go to work when you want it, and 

the boys hate them generally. But where a non-lifting in- 

jector is properly piped; the lazy cock and the steam valve 

are handy and in good shape, and are located where the 
head brakeman cannot get his hand on it when he is sleep- 

ing; I think they are generally a success. Every time a man 

starts the average left-hand non-lifting injector, he has got 

to help the fireman get it started; he works the rods while 

the fireman pounds the check with the coal pick. It is a 

mighty disgusting thing. 

Mr. Colvin: In regard to the old Giffard, I will say that I 

ran one that was put on in 1864. The engine had only one 

injector, and speaking about the graduation of the old Gif- 

fard, it was about as big as a young cannon, and had a regu- 

lator wheel, an indicator and all those things. I never had 

an injector that I could graduate better than that and it 

never failed. That injector ran seven yearsthat way. In 

regard to engineers and non-lifting injectors, the secretary 

says he thinks that 39,000 out of 40,000 would vote for lift- 

ers. That vote could easily be changed if the expense of 
keeping injectors in repair was charged to the engineers 

and not tothe company. I-think the vote would be changed 
exactly the opposite. 

Mr, Joughins: I would like to say that I agree entirely 

with Mr. Hillin respect to the use of the non-lifting in- 

jector. Whenever any injector man comes down our way I 

ask him whether he has a good non-lifting injector or not. 

I must say that it is quite true that those which we have on 
our road are not liked by the men who are unaccustomed to 

using them. The man who is accustomed to using a lifting 

injector does not like to handle a non-lifter. But I think 

the non-lifter is the best injector. It is used in the coldest 

parts of this country with very great success. It does not 

freeze up, and I know that they makea good solid non- 

lifting injector for a price which these injector men would 

open their eyes at if you asked them to sell one at that 

price, and that is $11. When you consider the first price of 

$11 of the non-lifting injector, compared with what we pay 

for lifting injectors, and then remember that the non-lifter 

has very much less repairs, it is natural to come to the con- 
elusion that the non-lifter is the best injector. 

Secretary Hill: I think that the engineer’s partiality for 

the lifting injector is a reasonable one. The majority of 

them are made to operate with one move of one handle or 

two, and they require only the closing of one valve to stop 

them, and the opening of one valve or two valves to start 

them, With an ordinary non-lifter the engineer has got to 

shut his lazy cock off or close down the overfiow. If it is 

cold weather he cannot shut off the water, but closes the 

overflow. If you have a screwed-down overflow it is a good 

deal of a nuisance, and may jar loose. A non-lifting injector 

with an overflow pipe up above the tank level, must have 

an overflow valve that is closed by one movement of the 

handle, and it must be so arranged, if located next the in- 

jector, that when it is closed it will drain the overflow pipe, 

or it will freeze up in cold weather. They must not havea 

screw valve with a handle wobbling in a hole in the deck 
where it will jar itself loose. 

Mr. Joughins: I think it is a very important point to have 

the overflow high, and I have noticed why engineers prefer 

the lifting injector, and that is because they can work it and 

they cai see the overflow without moving their body. They 

just move an arm to start the iastrument, and they have the 

overflow within their view. But when we give those engi- 

neers a non-lifting injector, they have to crane their necks 

outside the cab and try to catch a look at the overflow some 

place else, and they do not like that, 

“I can’t help my dislike for it,” said Meandering Mike ; 

**Toncet seen a sign in the suburbs that said, ‘Water 

works,’ an’ I never could have no respect for it sence.” 

Beginning Nov. 1 the Southern Pacific “Company put in 

service an elegant once-a-week train between San Francisco 

and New Orleans, to be known as the ‘‘ Sunset Limited.” It 

will run from New Orleans to Los Angeles, 2,007 miles, in 

60 hours, and from New Orleans to San Francisco, 2,489 

miles, in 77 hours. The equipment for the service both 

ways will consist of two composite cars, with bathrooms, 

barber shop, café, library and smoking parlors, four double 

drawing-rooms, 10 section sleepers, and two dining cars. 

The report of the Director-General of Indian Railways 
for the financial year 1893-94 is given. It states that the 

additions made to the open lines were 247 miles of stand- 

dard, 182 miles of meter, and 22 miles of special gauges, 

giving a total of 451 miles, against 489 miles in the previous 

year. The total open mileage in India was thus raised to 

18,500 miles. During the year sanction was accorded to 

the construction of 154 miles, 
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Communications, 

Some Economical Characteristics of Locomotive In- 

jectors. 

Editor National Car and Locomotive Builder: 

Although the Giffard injector has been before the public 

for many years, and much has been written regarding its 

action, the subject is still full of interest to the reading 

public, and critical reviews of carefully conducted experi- 

ments always command the attention of the engineering 

profession. I would therefore ask the privilege of adding 

some comments to your interesting address on ‘‘Locomo: 

tive Injectors” presented before the New York Railroad 

Club, and reprinted in the November issue of your journal- 

your paper contains much practical information and an ac- 
count of some valuable experiments which might be dif- 

ficult for the layman to obtain elsewhere. Comparative 

tests of locomotive injectors at high steani pressures are 

always instructive, and the tables you have given are well 

arranged, and the graphical diagrams of the results are 

very interesting. 

Accepting without criticism the figures of the experi- 

ments, I desire to call attention to what I consider an in- 

correct deduction on the part of the experimenter under 

the heading of ‘‘Averages,”. and upon which you have 

based one of your conclusions, premising my remarks with 

the statement that I will use the more generally accepted 

term ‘‘Range” instead of ‘‘Rate” for the percentage which 

the difference between the maximum and minimum capa- 
cities is of the maximum, or(max.— min.) + max’. x 100. 

An injector delivering water into a boiler against the 

contained fluid pressure must always give to the moving 

jet a slight excess of energy to overcome the resistance of 

the pipes and of the check valves, and must therefore force 
a little more water and condensed steam into the boiler 

than would flow out through the delivery tube if all the 

intercepting valves were removed, The higher the press- 

ure, the greater the quantity of water that would flow out, 

and it follows that if the injector is equally efficient at all 

pressures, the capacity must increase in the same ratio as 

the velocity of the outflowing jet. This is the case with 

several of the instruments experimented with, and is 

clearly shown in your Fig. 2, by the lines marked B and G. 

It is, of course, impossible. in practice to carry this upward 

curvature indefinitely on account of inherent difficulties in 

obtaining perfect condensation of the steam jet at very 

high pressure, so that there is always a limiting point at 

which the capacity commences to reduce, while the rapidly 

increasing minimum capacity approaches more nearly that 

of the maximum, and the two lines finally intersect at a 

pressure beyond which the injector refuses to operate. 

This is demonstrated by Table II., where injector ‘‘G” 

gives at 120 pounds steam a rangeof 41 per cent.; but at 

140 pounds this has fallen to eight per cent., indicating that 

the limiting pressure for this feed temperature has been 

nearly reached. 

Examining your diagram, Fig. 2, more in detail: The 

steam pressure at which the capacity of injectors A, C, E, 

F, commence to fall off can be easily seen, showing that 

the difficult problem of designing an injector to work at all 

pressures has been met by sacrificing the performance at 

the higher pressures in order to allow them to work at 45 

pounds, If, also, the lines be prolonged beyond the limits 

of the diagram toward the high pressures that are now so 

extensively used on modern locomotive boilers, the results 

will substantiate the statements made above. The line of 

maximum capacity of ‘‘A” would meet the minimum at 

about 175 pounds; ‘‘E,” at 190; ‘‘F,” at 180; ‘““H,” at 180; 

“T,” at 160; while ‘“B” shows an unusual upward tendency 

toward further increase of capacity. ‘‘C,” although fall- 

ing slightly, wouldrun well up, while ‘“‘ D” and ‘‘ G” would 

probably reach 200 pounds, although with a very limited 

range at that pressure. Now this increase of capacity with 
the pressure, as has already been shown, is a characteristic 

of a well designed injector, and the pressure at which the 

falling off commences should not be below that at which 

the safety-valve is set. For this reason a comparison of 
the average capacity and range between 80 and 140 pounds, 
with an arbitrary figure of 2,200 gallons per hour, does not 

seem to be correct in principle. 

If an injector specification requires the delivery of 2,200 

gallons of water at 140 pounds when lifting its feed six 
feet, at a temperature of 80 degrees, it is a very simple 

matter to proportion the parts so as to obtain this resultt 

but at lower pressures the delivery would necessarily be less 

than 2,200 gallons, or else the maximum at the higher press- 

ure would be increased. The average ‘‘ rate,” or ‘‘ range,” 

should therefore be stated as the mean of the ranges at 
each individual pressure, and not upon the arbitrary 

assumption made, if any conclusions are to be drawn in 

regard to relative efficiency. This would materially change 

the figures, and asin your text you have based your deduc- 

tions upon this column of average ranges in Table II., I 
desire to present a recalculation of — 

AVERAGE RANGES OF INJECTORS A, B, C, D, F, G, E, H. 

eee c. | p r. | G. nw | a, 

a7 | 43 | 34 | 31 | 40 | 33 | 44 | 2% Correct. 
42 33 29 23 | 34 30 | 40 2) |Ineorrect. 

And further, if compared with the pressures carried 

upon the locomotive under working conditions and at 

which the range is really required, viz., 140 to 120 pounds, 

the results would be as given in the following table, to 
which has been added the maximum delivery temperature, 

to prove that if the efficiency depends upon these two ele- 

ments, the relative order of merit in which you arranged 

the injectors would be considerably altered : 

c.|D./F| a. |e.| HL 
40| 39%! 32) 30) 39) 24%) 40) 1814/Average range 140-120 lbs. 

189} 234 | 205] 275) 208) 198 | 202 190 |Highest delivery tempera- 
| ture. 

A, | B. 
-— | ——___ 

For my own part, I consider that it is important, in de- 

signing an injector. to render it efficient from a mechanical 

standpoint—to obtain a delivery of the greatest quantity of 

water per pound of steam passing through the steam noz- 

zle. This requires a low delivery temperature at the max- 

imum capacity, but gives a large range, even if the mini- 

mum is no better than that of the ordinary injector. There 

isno objection whatever to putting the water into the 

boiler at a temperature of 170 degrees at 140 pounds steam 

when the engine is running, for the circulation is then so 

rapid that the colder water is quickly distributed without 

chilling the sheets, while the boiler may be fed at stations 
with the injector well cut down, and giving a high delivery 

temperature, using both instruments if the quantity is in- 

adequate. 

An efficient injector uses a comparatively small amount 

of steam and does not drain the boiler of its supply at the 

very time that the full capacity may be needed to supply 

the cylinders. The difference is more marked than is gen- 

erally supposed; take the case of injector ‘‘D” in TableIII., 

at 140 pounds, feed 80 degrees, delivery 232 degrees, ca- 

pacity 1,614 gallons per hour. The ratio of weight of 

water to steam may be calculated thus: 

Total heat 1 pound steam 140 pounds (gage) above 
Odegree = moisture about 0.5%... 2.5... .c cscs ccceue coe »220.0 

Temperature. of delivery.in.:. mes ciseesetacdveeeweternnnte 0 

988.0 
Energy required to force water into boiler, in T, U. = 3.1 

Thermal units used in raising temperature of feed.... 984.9 

Raise in temperature 232 degrees — 80 degrees) = 152 152 a 
degrees. 

which shows that 6.48 pounds of water are delivered to the 
boiler per pound of steam;so that of the total delivery, 

249 gallons, or 2,074 pounds, of water have to be evapor- 

ated to supply the injector itself, and which, at a water 

rate of 35 pounds, is an expenditure of 59 horse power. 

Compare this with mjectors ‘‘B” or ‘‘C”; taking a de- 

livery temperature of 175° under the same conditions, the 

ratio of water to steam would be 10.99 to 1; steam con- 

sumption, 1,387 pounds, and an expenditure of only 39.6 

horse power, which is nearly 33% less. This does not repre- 

sent the economy of fuel, because, as you have clearly 

stated, all the heat of the steam is returned to the boiler; 

but when the locomotive is running, what is wanted is 

steam, and even a small saving in this direction is of great 

importance in the actual operation of the motive power of 

our fast trains, where the excess of steaming power of the 

boiler is so very small that an injudicious use of an un- 
economical boiler feeder may cause the loss of a consider- 

able amount of time between terminals. 

In conclusion, I would suggest that there should be in- 

cluded, in your concise summary of the necessary charac- 

teristics of the best locomotive injector, the additional 

condition of efficient action of the steam jet when running 

on the maximum capacity. 

STRICKLAND L. KNEASS, 

Philadelphia, Pa. 

Remarkable Snow Clearing. 

Editor National Car and Locomotive Builder : 
Perhaps a description of a very successful trial trip of one 

of the latest improved Jull snowplows during the past win- 

ter would be of interest to your readers, The great cost of 

these plows and the skepticism regarding the efficien ‘y of 

so great an improvement over the old push plows, have 

combined to keep most railroads from investing in them 

until it was proved, beyond a doubt, that they would do 

all that was claimed for them. One of these plows has 

been on the Wyoming Division of the Burlington for the 

past two years, but not until the last winter was there a 
chance to thoroughly test its efficiency. The storm which 

gave the opportunity for the test blocked about 600 miles 
of the Wyoming Division. 

The worst blockade occurred between Gillette and Sher- 

idan, Wyo., where snow up to 25 feet in depth was en- 

countered. 

This stretch of track, being farthest west. was reached 

last, and the snow being wet when it fell, and having set- 

tled for three days, made, indeed, a severe test. Thesnow 

was weighed in several cases, and was found to average 

about 25 pounds per cubic foot. In one case where sand 

had drifted in with the snow the weight was as high as 85 

pounds per cubic foot. In cuts where the snow was not 
over 8 feet deep the plow went steadily through at a speed 

of from 6 to 10 miles per hour; and in one instance went 

through a cut with 5 feet of snow at a speed of 15 miles per 
hour. 

Where deeper snow was encountered a slower rate of 

speed was necessary, in order not to block the snow wheel. 
The speed must be regulated according to the density 
and volume of the snow. Where the snow was 

over 10 feet, or above the hood, it was found necessary to 

run the plow in slowly for a short distance and then back 

out, and break down the top of the tunnel thus made; the 

next time it would throw out the snow thus knocked 

down, and the operation repeated as before; and so on 

through. Snow was thrown either to the right or left, or 
in both directions at the same time, according to condi- 

ditions. The snow wheel was run from 150 to 200 revolu- 
tions per minute, according to the volume of snow to be 
thrown out, 

The track is flanged and left free, none of the snow 

rolling back, as with the oJd plows, while the sides of the 

snow cuts are left as smooth as if cut down by a knife. 
These plows are a great improvement over the old method 
of taking a run at it, and have certainly bridged a chasm 

of danger, and overcome a maximum of time, labor and 

uncertainty. 
MASTER MECHANIC. 

The M. C. B. Coupler in 1894.* 

A. M. WAITT. 
The past year has been one of very considerable improve- 

ment and development in the M. C. B. coupler. The results 
of shop and service tests, and experience, have shown many 

’ weaknesses in the various designs, which have been taken 

up by the manufacturers, with a view to putting the coup- 

lers in shape to stand all the reasonable requirements of 
service, and to show at the same time satisfactory results in 

the pulling and drop tests. Some of the companies, whose 

former designs contained an excessive number of parts, have 

simplified their devices, without detriment to the strength or 
efficiency of the couplers,and witbout in any way interfering 

with the interchangeability of the working parts. Unfortu- 

pately, some of the manufacturers have, with a view to im- 

provement, altered their design and dimensions to such an 

extent as to prevent the interchangeability of either 
knuckles, coupler castings or locking parts. This, it seems 
to me, is a fatal mistake that proves the unreliability of such 

devices and causes no end of Joss of time, money and 

patience, when it is considered that to provide for such un- 

expected, and I may say unwarranted, changes it necessi- 

tates carrying an additional stock of duplicate parts in large 

inspection yards and repair shops all over the country. 

During the past year, not only have the coupler manufact- 

urers sought to improve the design of their devices, by sim- 

plifying and by adding strength to weaker parts by means 

of a better distribution of metal, but there has also been an 

honest effort to decidedly improve the quality and uniformity 

of the metal used. There will doubtless for a long time 
exist a marked difference of opinion among railroad 

men and manufacturers as to the relative merits 
of malleable iron and steel for the construction of 

coupler fastenings. I have always been a believer in 

malleable iron as the safest all-round metal for such use- 

I am to-day resting again more firmly in my faith in the 

malleable iron coupleras the safest, surest and best. I would 

not say that in a pulling test the best malleable iron would 

outlast the same section of best steel; but I believe that to-day 

more reliability can be placed on getting a uniform result in 

quality and strength with malleable iron than can, with the 

most approved methods, be placed on getting reliability and 
uniformity in cast steel. There seems, in spite of the latest 

improved methods, to be a peculiarity in steel castings by 

which certain elements separate themselves and concentrate 

at some one point in the metal, leaving other parts lacking 
in those elements, and thereby rendering such parts weaker 

than others and leaving the steel not uniform in density, 

and varying considerably in percentage of carbon. It is due 
to such peculiarities in cast steel that some roads, who have 

made extensive use of steel couplers, have, during the past 

year, abandoned the steel for malleable iron. Undoubtedly 
the time will come, before many years, when cast steel 

will be made with absolute uniformity and free from 

the blow-holes which are so often a prominent feature 

of the metal used in castings. Until this time 

arrives, let the manufacturers use every effort to raise the 

standard in malleable iron to its highest point, feeling, as 

they can safely do, that with attention to proper mixture 
‘and plenty of time in annealing, malleable iron may be de- 

pended on to produce a uniform result, almost without 

exception. 

I cannot refrain from calling attention to the reprehensible 
practice on the part of a few coupler manufacturers, during 

the past year, to take advantage of the results of the M.C. B. 
coupler tests in 1893, by carefully figuring out some unim- 

portant class of results in connection with those tests where 
their coupler made a good showing, and then sending 

broadcast to railway officials circulars with the name and 

record of their coupler in large full-face type, claiming that 

they showed the best record, when in fact, by reference to 

the complete official records, they showed only the most 

ordinary results. The use of such methods to hoodwink 
railroad managers, who may not have time to verify the 

printed statements, cannot be too strongly condemned. 
It is quite noticeable that the past year has seen very few 

prominent additions to the list of coupler companies, and it 
is a fact worthy of rejoicing over, when it is 

considered that every new design of coupler put on 

cars means that, in order to prevent delaying 

freight and avoid necessity for changing couplers, 

hundreds of points must be supplied with special knuckles 

and locking parts for making quick repairs. May we not 

hope for and advocate a movement among coupler companies 

or railroads that will in some way reduce the number of 

different styles of couplers, or at least will modify some of 
them enough so that the principal makers will be able to 

use the same knuckle pin, and similar'uncoupling levers and 
brackets for same? With such a result possible of realization 

we might for a short period be willing to approve of the 
coupler manufacturers making modifications which would, 

* Abstract of paper read to the Western Railway Club. A large 
number of tables accompany Mr. Waitt’s paper, as reported in the 
procwen es of the October meeting of the estern Railway Club. 
hey show the number of failures of different parts of different 

couplers on several different railroads. 
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for the time being, interfere with interchangeability of 

some parts of the couplers in cars now equipped, but which 

would lead to a more general interchangeability of the wear- 

ing parts of several or all makes of couplers after a few 
years, 
A pleasing feature in the past year is the change wrought 

in the opinions of some formerly strong opponents of the 

M. C. B. style of coupler. The best recommendation of the 

M. C, B. type of coupler is that it wins friends wherever it is 

extensively used. More of the troubles experienced in its 

use by trainmen and switchmen come from the necessity of 

its coming in contact with the old link and pin type, than 

from any inherent faults of the M. C. B. type itself. 

For two years or more considerable thought and inventive 

genius have been spent upon so adding to or modifying the 

parts of the couplers that the knuckles will be self-opening. 

It is anopen question whether the result accomplished is 

particularly desirable if it is accomplished at the expense of 

adding more parts or by modifying parts already existing so 

as to in any way weaken them. 

Among the articles written the past year on the coupler 

question, there appeared one which suggested that, as the 

principal coupler patents bad expired, each railroad com- 

pany could design its own couplers and have them made 

by malleable or steel makers, subject to certain tests. I 

believe the railroads of thiscountry will rue the day thata 
move in this direction is made. We are at present suffering 
great expense in the way of large amounts of money tied up 

in dead coupler stock at shop and inspection points, and if 

each road is to design couplers to suitits officers’ ideas, with 
the present tendency of railroad mechanical men to vary 

from and improve on their neighbors’ methods and designs, 
there would soon be as many varying designs of M. C. B. 

couplers, each differing from the others enough to prevent 

principal repair parts from being interchangeable, as there 

are now of varying styles and shapes of link and pin coup- 

lers, whose name is legion. In these days of advancement 
in science and art, the best results and highest achievements 

come from the work of specialists, who, instead of covering 

the whole ground in a profession, take up one small portion 

and devote all their study and energies to bringing that por- 
tion to its highest development. May not the same principle 

be applied to railroad mechanics, and is it not true that bet- 

ter results can be depended on from specialists in that line 
than from a railroad mechanical department attempting to 

carry on the manufacture of allor many of the specialties 

used by it? 

From whut seem to be the most reliable data from a 

reasonably long record, it would appear that the coupler 

casting breakage, where a road has 100 or more cars in con- 

tinuous service, runs from 75-100 per cent. to as high as 17 

per cent. per year, and the knuckle breakage from 14 per 

cent. to as high as 20 per cent. The general average thus 
having been far above what economical service would per- 

mit. It is encouraging, nevertheless, to note that the result 

of this great breakage and consequently great replacement 

by the manufacturers, together with the very valuable in- 

formation derived from the careful work of the M. C. B. 

Committee on Automatic Couplers, has begun to produce 
results that augur well for the permanence and stability of 

the M. C. B. type of coupler in the future. 

A gratifying fact that I have recently noticed is, that some 

of the more recent developments in couplers, brought out 
during the present year, are showing a record for freedom 

from breakage that is truly remarkable. One of the best 

records shown in the statements I have been able to obtain, 

and one where all the facts are known and have been verified 
by me, is shown in an 1894 development of coupler, which 

has been in miscellaneous service on 403 cars for an average 

of six months, with an actual breakage of only four coupler 

castings and not even one knuckle, or an average of only 1.2 

per cent. per year of couplers broken; and this result was 
obtained with a malleable iron coupler. 

A reason may be given for the best results now being ob- 

tained with the M. C.B. coupler, from the fact that the 

strongest couplers are in each case being manufactured by 

the coupler companies themselves, and are not made for 

them by manufacturers of malleable iron or steel, who must, 

produce the goods so as to make a fair profit in order to do 

business, and who have but little interest aside from that in 

the durability of the material. It may be set down as a self-_ 
evident fact that an individual or a company will use greater 

care and more skill in doing work for itself than it 
can ordinarily expect from an outside party; and it may 

reasonably be expected that better couplers will be obtained 

where the coupler companies manufacture their own goods, 

This, I believe, is also a further strong argument against the 

policy of railroad companies ever attempting to make their 

own coupler patterns and then get metal manufacturers to 
cast the couplers for them. This is an age of specialists, and 

the coupler specialist can and will produce the best results. 

An altogether too prominent class of coupler breakage is 
in theshank., Itis an unfortunate fact that the early de- 

signers of the M.C.B. couplers chose 5 by 5 inches as the 
outside dimensions of the shank, but as not nearly one-half 

of the freight equipment of the country has yet been fitted 

with the M. C. BK. coupler, and as the larger part of cars al- 

ready equipped can readily be adapted to the change, it is to 

be earnestly hoped that at the next M. C. B. convention some 
positive action will be taken to at once remedy the present 

weakness in our standard coupler, by increasing the shank 

section by 14 inch each way, thereby enabling the adding of 
considerable strength in supporting the weak guard arm, as 

well as giving great additional strength to the shank. 

Too great praise cannot be given to the very efficient and 

valuable work of the members of the M.C. B. Association 

Coupler Committee during the past two years, for their 
patient work and valuable information deduced by them, and 

it is safe to say that their good work, together with the 

careful analysis, by the coupler manufacturers, of the break- 

ages they have met with in their devices, is going, in the im- 

mediate future, to give to the railroads of the country M, ©, 

B. couplers which will be a source of greater economy and 

safety than railroad mechanical men ever imagined when 

the M, C, B, standard coupler was adopted, 

Prevention of Railway Strikes.* 

BY JAMES PEABODY. 

The inherent difference between transportation and ordin- 

ary industrial pursuits is not commonly understood, or if 

understood is ignored. An individual or a number of indi- 

viduals may construct and operate works for the manufac- 

ture and sale of various commodities without let or hin- 

drance, but there is no natural right in the individual to 

engage in railway transportation, for that involves the 

exercise of the right of eminent domain, a prerogative that 

in the nature of the case belongs alone to the government. 

The providing and maintenance of the highways of travel is 

a function of government which: indeed may be delegated, 
but which cannot of right be wholly surrendered. The dele- 

gation of this authority carries with it the obligation to per- 

form the necessary duties connected with transportation, 

and it would not seem unreasonable to insist that with the 

obligation should also go the protection necessary to make 

its performance possible. 
The act to regulate commerce passed in 1887 is an expres- 

sion of this right of regulation. That Congress believes it 
not only has the right of direction as to the methods em- 

ployed in the conduct of transportation, but also the author- 

ity to provide all necessary means for the uninterrupted 

maintenance of railway service, is still further attested by 

the following resolution which was reported by the full 

meeting of the House Committee on Interstate Commerce, 

and adopted by the House, at the time the railway strike of 

last summer was in progress: 

Whereas, The Constitution of the United State gives to 
the Congress of the United States alone the power to regu- 
late commerce among the several States, and 

Whereas, Said commerce has been and is now interfered 
with and interrupted without the authority of Congress ; 
therefore be it 
Resolved, That the Committee on Interstate and Foreign 

Commerce be and is hereby directed to investigate said in- 
terference and interruption and the causes thereof, and to 
inquire what additional legislation, if any, is necessary to 
prevent a recurrence thereof. 

The noticeable thing in this resolution is the inquiry as to 

what additional legislation, if any, is necessary to prevent 

interference with the regular movement of commerce, and 

the assumption that the function of transportation and 

everybody engaged in the performance of it is answerable to 

the United States authority. No argument is needed to 

establish the fact that the unimpeded and uninterrupted 

flow of commerce is necessary to the welfare of the entire 

public, The affairs of the several railways comprised in the 

American railway system are so interwoven and inter- 

dependent that the interference with the business of a 

single road of any magnitude inevitably throws the entire 

system into disorder. The stopping of a single train bya 

party of bandits and the robbery of the passengers or ex- 

press is deemed a crime worthy of being visited with the 

swiftest and severest justice; but the stopping of thousands 

of trains and the consequent loss to the public of many times 

the amount that could by any possibility be realized in a 

train robbery is commonly but slightly condemned, often 

passed by with seeming indifference, and sometimes even 

attempted to be excused. That some additional legislation 

is needed to render the regulation of the general government 

effective and to promote the welfare of the public is also 

evident from the recent decisions in connection with rail- 

way affairs. 7 
It may not be amiss to refer in passing to the confidence 

possessed by many in the value of a license system under 

governmental direction as an aid in overcoming the tend- 

ency of railway employees to strike. While without doubt 

the inauguration of such a system would in some degree 

improve the personnel of the men employed, and thus in a 

measure minimize the danger, it would appear to be open to 
two principal objections: first, in that instead of being 

universal in its scope, embracing every employee from the 

highest to the lowest, it would be limited in its application ; 

and second, that it would fail to prevent, so far as law can 

prevent, the engagement of men in a strike if they were so 

disposed. Such a plan is somewhat relevant to an attempt 

to cure a fever by the application of cooling lotions ; they 

may be agreeable, and not without merit in the way of 
amelioration, but as means of cure they are without value. 

To my mind it is perfectly evident from the history of the 

past, that if our railways are to be depended upon to main- 
tain uninterrupted the movement of commerce, some way 

must be provided that will prevent employes from abandon- 

ing the service without warning. In other words, the only 

way in which the commerce of the country can be exempt 

from obstruction is to provide that those engaged in the con- 

duct of transportation shall be required under penalty to 

give a reasonable notice of their intention to quit, such no- 

tice being sufficiently long to permit of their places being 

filled with competent men. Concurrent with this regwation 

should go the correlative provision securing employes against 

discharge except on similar notice. The violation of the law 

should be declared a misdemeanor and punishable by fine in 
such amount as, while not proving unnecessarily burden- 

some, would, through the medium of a wide discretion given 

the court, enable it to make the punishment fit not only the 

crime but the individual. The particular lines in which this 
principle of regulation shall be expressed are not essential 

so that the law is impartial and effective. That it must be 

done by national legislation and enforced in the United 

States courts follow in the nature of the case. No other 

instrumentality is competent to handle it. 

It is, of course, understood that in opposition to such a 

regulation the cry of ‘‘involuntary servitude” will be heard 

throughout the land, but it is a little difficult to see wherein 

such a term applies to thecase. The United States mari- 

time laws provide that a sailor may not either quit his vessel 

or refuse to perform his required duty under penalty, not be- 

cause of the danger of loss of life (for the rule applies in, as 

well as out of, port), but for the reason that commerce may 

*Abstract of paper read to the Congress on Arbitration and Con- 
ciliation, held in Chicago, Noy. 13 and 14, 

not be impeded. But there is no element of involuntary 

servitude in such employment, the condition precedent to 
the employment being fully understood in advance of enter- 

ing uponit. No man is obliged to ship as a sailor, nor under 

such regulation as is suggested would any man be compelled 

to engage in the service of transportation. But having taken 

such service with full knowledge of the requirements as to 

duties, compensation and required notice, there can be no 

ground for the assertion that the employment would partake 

in any degree of the nature of involuntary servitude. 

‘I'he public recognize the fact that in the railway service, 

as in the army or on shipboard, discipline is essential. They 

care very little by what means discipline is promoted, but 

they do insist it shall be of such character as will permit of 

the regular and safe movement of trains. [tis probable that, 

because of the danger of impairing this discipline, those 
most familiar with railway affairs consider arbitration as 

wholly inapplicable to railway troubles. With the excep- 

tion that the railway official may not take the law in his 

own hands, railway management as between thuse engaged 

therein must be as arbitrary as is that of the army or marine 

service. The exigencies of railway service demand instant, 

unquestioning and exact obedience. ‘lhe performance of the 

service is of a nature that cannot be arbitrated. Trains must 

run. Freight and passengers must be transported. A ves- 

sel may refuse cargo, but a railway cannot. So that if un- 

questioning obedience is a necessary factor in the one case, 

it is a thousand times more essential in the other, Admit 

arbitration as a condition of train service or any other ser- 

vice pertaining to the movement of freight and passengers, 

and argument would take the place of orders. 

At present railroad men with few exceptions are better 

paid than almost any other class of artisans possessing and 

exercising the same degree of intelligence and skill. Not 

that their compensation is excessive. They earn all they 

get, but as compared with other classes of manual labor 

they have no cause of complaint. While, therefore, it may 

not be practicable to formulate any universal panacea for 

the cure of the strike disease, it is altogether possible to 

prescribe such regulations in connection with those matters 

affecting the general public as will prevent the recurrence 

of such scenes as have lately been witnessed in this country. 
The right of a man to work or to quit working is not ques- 

tioned, but no man engaged in a service created by and de- 

voted to the public has any right to terminate his connec- 

tion with the service insuch a way as to interfere with its 

continued performance. 

A Garbage Crematory. 

The question of the disposal of garbage in towns and 
cities is one of the practical questions affecting the health 
of communities that is receiving increased attention each 
year. The process of cremation of such refuse is growing 
in popularity as its advantages become better understood 
by the people, and as furnaces for this purpose become 
improved to better suit the requirements of the work. 

This matter is receiving a good deal of attention in New 
York City at present, and a commission has been appointed 
to visit and inspect the different garbage crematory pro- 
cesses in use in different places. The Dixon process, in use 
at Atlanta, Ga., inspected by this commission recently, 
seems to be one of the best, if not the best, yetseen, It 
consists of two reverberatory furnaces, one on top of the 
other. The flame comes from coal burned in the firebox. 
The garbage is dumped into the upper furnace, and as soon 
as it dries it falls through grate-bars to the lower one, The 
fumes, gases and odors evolved are carried to another fur- 
nace under the stack, where an auxiliary fire of coke con- 
sumes them utterly. There is not a particle of odor, al- 
though in the forty tons of stuff burned during twelve 
hours there are 120 barrels of night soil, and this carries at 
least 60 per cent. of water. A dead horse put into the 
upper chambcor had vanished, bones and all, in one hour 
and ten minutes. The furnaces consume four tons of coal 
aday. The process is rapid, complete and perfectly odor 
less, and the smoke from the stack is slight and has no 
smell, except that of burning coal. 

The Youngstown Car Company has contracted to build 

200 cars for the Pittsburgh & Lake Erie Railroad, for which 

the Simons improved drop door has been specified. 

Mr. Charles Parsons has been appointed General Western 

Agent for the Mica Roofing Company and the Childs Manu- 

facturing Company, whose specialties are roofing material 

for railway buildings and cars, and insulating papers and 

paints. His headquarters will be at room 500, 112 Dearborn 
street, Chicago. 

Compressed air has been applied to the operation of type 
writing machines in England, The usual complex mechan- 
ism of such machines is dispensed with and the type is 
actuated by a much lighter touch than is necessary with 
the old machines. Keys of the ordinary machine are su- 
perseded by small hemispherical chambers made of special 
indiarubber. These chambers are collapsible, and each one 
communicates by means of a rubber tube of small diameter 
with a small metallic tube, in which is a sliding rod, havy- 
ing a type on its outer extremity. In working the machine 
the collapsible chamber is lightly pressed with the finger, 
and this drives out the type rod connected with that 
chamber, imprinting the letter on the paper by a smart 
blow. The pressure on the chamber creates a partial 
vacuum within it, which operates in sucking back the type 
rod into its tube the moment the letter has been printed, 

Probably the most remarkable feature of the origin of 
the Bessemer process of steelmaking is the fact that, at the 
time he took up the subject of the steel manufacture, Sir 
Henry knew little or nothing of the metallurgy of iron. 
This he has described as being rather in his favor than 
otherwise, for he says: ‘‘I find that persons wholly uncon- 
nected with any particular business are the men who make 
all the great inventions of the age.” This isso far true 
that if we look over the history of the greatest inventions 
we shall trace comparatively few of a really revolutionary 
character that were due to the men employed in the indus- 
tries affected. 

Krupp, the great iron founder, of Essen, Germany, is to 
pply Italy with 10,000,000 nickel coins. He will prob- 
y get the contracts for slot machines later, 

su 
ab 
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Annual Meeting of Superintendents of Bridges and 

Buildings. 

The fourth annual meeting of the American Inter- 

national A-sociation of Railway Superintendents of Bridges 

and Buildings was held in Kansas City, Mo., on Oct. 16 to 

19. The meeting was called to order by President J. E. 

Wallace (Wabash), of Springfield, Ill. The rollcall showed 

60 members in attendance, in addition to a large number 

of visitors, chiefly prominent railroad officials. 

The committee on ‘‘ Depressed Cinderpits,” consisting of 

Messrs. Walter G. Berg (Lehigh Valley), Geo. W. Andrews 

(Baltimore & wJhio), R. M. Peck (Missouri Pacific) and 

Abei S. Markley (Pittsburg & Western), presented a very 

exhaustive report on the subject, classifying and reviewing 

the existing practice and submitting recommendations. 

This report was accompanied by a large number of draw- 

ings and an appendix, in which the valuable detail data 

collected had been compiled for easy reference. We give 

herewith a synopsis of this report. 

Among the subjects for consideration and discussion at 

next year’s convention are the following : 

Mechanical action and resultant effects of motive power 

at high speed on bridges. Sand dryers, elevators and meth- 

ods of supplying sand to engines; including buildings. In- 

terlocking signals. Pumps and boilers. 

The following officers were elected for the coming year: 
President, Geo. W. Andrews, Baltimore & Ohio, Philadel- 

phia; First Vice-President, W. A. McGonagle, Duluth & 

Iron Range, Two Harbors, Minn.; Second Vice-President, 

L. K. Spafford, Kansas City, Fort Scott & Memphis, Kansas 

City, Mo.; Third Vice-President, James Stannard, Wabash, 

Moberly, Mo.; Fourth Vice-President, Walter G. Berg, 

Lehigh Vailey, Jersey City, N.J.; Secretary, S. F. Patterson, 

Concord & Montreal, Concord, N. H.; Treasurer, George M, 

Reid, Lake Shore & Michigan Southern, Cleveland, O. 

The following is a synopsis of the report on 
Locomotive Cinder-Pits. 

Investigation of this subject showed that it would be im- 

practicable to recommend standards for general practice 

throughout the country, as the choice of a cinder-pit system 

depends to such a large extent on local conditions. There 

are, however, a number of distinctive systems with in- 

dividual characteristics in prominent use, so that the exist- 

ing practice can be classed and described under the following 

nine groups. 

A, Dumping on ground orin shallow iron trough be- 

tween track rails ; ashes shoveled out. 

For dumping alimited amount of ashes at stations, water 

tanks or coaling platforms, where trains make a short stop 

on the main track. The main objections are the limited 

amount of ashes that can be dumped, the necessity for 

prompt removal of same and especially the damage done to 

the crossties. The ties are sometimes protected by old sheet 

iron. An improved form in use is to place the rails on plank 

stringers, spiked on top of ties, and bend the old sheet iron 

soas to forma trough between the plank stringers, thus 

giving a greater capacity and less liability for ashes to run 
against rails. 

B. Depressed closed pit: ashes shoveled out. 

track depressed, where possible, 

This group practically represents the general style of 

cinder-pits adopted almost universally throughout the coun- 

try till within the last few years, and the present standard 

ona very large number of roads, 

The best practice for this group consists of having special 

cinder-pits, conveniently located in connection with an en- 

gine house or a coaling or water station, properly built so as 

to resist the heat, provided with a suitable water supply and 

efficient drainage, and the ash car track located alongside of 

pit as conveniently as possible,soas to reduce cost of handling 

The general objections to this class of pits are that the 

handling of ashes is expensive, rehandling being usually re- 

quired, and the work is interrupted when engines are on the 

pit. Unless the pits are well built and efficiently protected 

against heat, the combined deterioration caused by heat, 

water, frost and shoveling, the vibratory action of passing 

engines, and the stopping up of drains will destroy the pits 

or at least call for frequent extensive repairs, while the cost, 

if built very substantially, is practically equivalent to im- 

proved modern methods offering better economical results 
in operation. 

C. Depressed closed pit ; ashes dumped into movable 

iron buckets, baskets or hopper cars in pit, hoisted out by 
cranes. 

This group is similar to the one just discussed, excepting 

that iron buckets, baskets or hopper cars in connection with 

cranes are employed for removing the ashes from the pit to 

ash cars, in place of shoveling by hand. It would seem that 

there is a very considerable saving in using the crane and 

bucket system in place of shoveling, and, in addition, it is 

more expeditious. The committee was of the opinion that 

the increased first cost of this arrangement was offset largely 

by the reduced necessary cost of pit construction,as the 

deteriorating influence of heat, water and shoveling will 

not be serious. If ash cars with suitable protection against 
heat are provided, then water need not be used in the pit 

at all and drainage can be dispensed with. The feature of 

not being able to remove ashes, when engines are using the 

pit, is offset by the fact that the ashes are handled more ex. 

peditiously than by hand. The question of power for operat- 

ing the cranes is serious, however, and special arrange- 

ments for this would not pay except for a large plant. 

D, Raised track above general ground level, rails carried 
on low tron pedestals or columns, pit open on both sides; 
ashes shoveled or drawn out sideways under rails. 

In this group the distinguishing feature is the raising of 
the cinder pit track above the general level of the ground or 
neighboring tracks, suitable inclines or run-offs being pro- 
vided at each end of the raised section. The location of these 
pits shonld be preferably on a special track, connected, how- 
ever, at both ends with arunning or important yard track, 

Ash car 
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The introduction of an ash-car track depressed below the 

floor of the pit will decrease the cost of handling ashes, and 

should be done wherever feasible, These pits need no drain- 

age and hence are admirably fitted for level country. 

E. Elevated iron trestle,.open on both sides ; 

dumped on ground and shoveled up on cars. 
This group of cinder-pits is represented by an elevated 

iron trestle of the Central Railroad of New Jersey. Its chief 
merits are stated to be that the removal of ashes is entirely 

independent of the dumping and does not have to be ar- 

ranged for until sufficient ashes have accumulated to war- 

rant the work train making a special job of it. 

F. Depressed pit, open on one side, and both track rails 

carried on iron pedestals or columns. 
The characteristic feature of this group is that the running 

track does not have to be raised above the general track or 

ground level, and yet the objectionable features of depressed 

closed pits are practically eliminated by making the pit open 

on one side and introducing a depressed ash-car track located 
at or preferably considerably below the floor of the pit. This 

allows the work of removing ashes to be done, even when 

engines are on the pit and with one handling. Double pits 

with one depressed ash-car track between them are used for 

larger plants. 
G. Depressed pit, open on one side, one track rail carried 

on. wall and the other supported on tron or masonary 

columns. 
This group can be considered as containing some of the 

best standards for depressed cinder-pits, and the promi- 

nent list of railroads represented lends emphasis to this state- 
ment. It has all the advantages of the preceding group 

‘“B” with the additional feature that, owing to the fact that 

one rail is supported on the side wall of the pit, the track is 
very rigid, allowing the pit to be placed, if necessary, on 

fast running tracks and on curved tracks. It can be located 

with good advantage close to a main track without spread- 

ing the tracks; and if on the outside of an embankment, 

then the introduction of a deep depressed ash-car track and 

the disposal of the drainage are easily settled. The columns 

under the rail, on the open side of pit, are of various de- 

signs, and, asa rule, of cast iron. One road uses old rails 

for columns, and the details of the connections to the girder 

on top and tothe bedplate at the foot are exceedingly neat 

and simple; the sloping floor of the pit adopted by the 

Pennsylvania lines west of Pittsburgh offer considerable 

advantage in shoveling. 
H. Pitts with chutes underneath for delivery of ashes by 

gravity to ash cars. 
This group is, in a general sense, simply an extension or 

improvement on the preceding one, excepting that iron 

chutes are introduced under the track pit, running out be- 

tween the columns on the open side of pit and reaching over 

the top of an ash car on the deep depressed ash-car track: 
Water is used to cool the ashes and wash them down the 

chute. One of this type} has been in use on the Southern 

Pacific a short time. 
I. Mechanical conveyor system requiring power; ashes 

dumped into hoppers under track and thence conveyed by 

bucket elevator or through conveyor to overhead iron chutes 

Sor delivery to ash cars. 

This group is clearly defined by the above heading. Me- 

chanical ash and coal conveyors of different kinds are suc- 

cessfully in use in connection with stationary boilers, so that 

the application of this system on a large scale to locomotive 

cinder-pits seems to be a most natural conclusion and proph- 

ecy for the future. Unfortunately the plants actually built 

for locomotive ashes, as far as known, are limited to two 

different systems in use on the Philadelphia & Reading at 
Philadelphia, one of which has been apparently abandoned, 

while the other is reported to be working successfully. 

A conveyor system with independent power supply is 

naturally only feasible at a very large cinder plant. Gener- 

ally the aim seems to be to combine an ash conveyor sys- 

tem with a coaling station, placing pits under the coaling 

track; butif the engine is to be thoroughly cleaned, the 

time consumed is so much longer than the time required to 

take coal from overhead chutes that this combination will 

uot prove as practical in actual operation, where there is a 

big rush of engines, as would appear at first thought. Un- 

less plenty of time ean be spared to each engine it will there- 

fore prove preferable to make the ash-conveyor system and 

track independent of the coaling track. The extra first cost 

of a conveyor plant, the possible rapid wear and tear of the 

machinery and iron parts, owing to the presence of ,destruc- 

tive chemical agents in the ashes, combined with a fine sharp 

grit, and perhaps the inconvenience of the yard operations 

eonnected with the plant, may go far to outweigh the ad- 

vantage gained by the reduced cost of handling. 

ashes 

Impressions of European Railway Practice. 

Mr, E. M. Herr, formerly Superintendent of the Grant 
Locomotive Works at Chicago, read a paper to the Western 
Railway Club, on his recent return from a European trip, 

giving his impressions of the railroad practice he came in 

contact with during his travels. In the following we re- 

publish most of his remarks relative to the rolling stock of 
the roads he traveled on : 

In Italy. 

The locomotives are designed after English and German 

models and are usually outside connected. The machinery 

is usually dirty and not well maintained. The exhaust is 

soft and engines seem to steam well. Both German soft 

coal and a manufactured fuel made by compressing a mix- 

ture of coal dust and coal tar into blocks measuring about 6 
by 6 by 10 inches are used, the latter more extensively in 

southern Italy. The cars are nearly all four wheeled, 

equipped with vacuum brakes, and have three or four 
compartments, entered at the side, and with seats for 

eight in each compartment ; they are hard riding, untidy and 
uncomfortable and very poorly warmed in cold weather, 

They are only heated in winter by means of meta] tanks, or 

flattened cylinders, filled with hot water and laid on the 

DEcEMBER, 1894. 

floor of each compartment. 

toilet accommodations. 

All cars are absolutely without 

In Switzerland. 

The St. Gothard Railway of Switzerland, the only Swiss 

line that I visited, is constructed in the most thorough and 

substantial manner. 

The locomotives are generally outside connected and not 

compound. Over the mountains six-wheel connected loco- 

motives are used; they have no trucks, and have driving 

wheels of about 48 inches in diameter. The piston rod on 

nearly all St. Gothard locomotives projects through the front 

cylinder head. The machinery is in good condition and the 

engines work yery freely with seft exhaust even when pull- 

ing on grades. German bituminous coal is used almost ex- 

clusively. The entire line over the mountains is double 

track. It passes on the south side of the Alps, through 28 

tunnels, several of them helical loops over a mile in length 

cut out of solid granite, finally gaining elevation enough to 

pierce the main range by the great St. Gothard tunnel, 914 

miles long. It then descends through another series of loops 

and straight tunnels, 27 in number. The entire road is splen- 

didly built and a marvel of engineering and constructive 
skill. Over the mountains a brakeman, or guard as he is 

called, is required to stand on the rear platform with a 

lighted lamp at all times. The movements of trains and 

station hands are always deliberate, and station stops are 

long on this account. The engine was invariably detached 

from the train when water was taken, notwithstanding 

water cranes were frequently on the main track and con- 

venient to the station. The cars are quite superior to any 

other European cars. They nearly all have end platforms 

with through center aisles, and toilet-room, and are equipped 

with Westinghouse airbrakes and steam heat. The win- 

dows of these cars were especially well fitted with good 

glass, and, although lowering down instead of raising as in 

American practice, were counter-weighted, and the sash all 

concealed within the post so the pane of glass was the ful 

size of the opening between the side posts. 

In Germany and Austria. 

Austrian railway practice is so similar to that of Germany 

that a single description will suffice for both. The subway of 

the German lines is good and the roads are nearly all well 

ballasted, mostly [with gravel. Many ,metal ties are used. 

All wagon road crossings are provided with watchmen and 

usually with gates. A signal by means of electricity setting 

in motion a gong operated by weights and clockwork is 

givenat each watchman’s station, announcing the approach 

of a train and its direction. The use of block signals 

is quite general, there being 1,200 block signal stations, 

and upward of 2,500 interlocking towers on the 26,200 

miles of German lines. Some of the large stations are 

models of magnificent and commodious trainsheds and 

waiting and refreshment rooms and offices ; notable ex- 

amples are found at Frankfort, Cologne and Munich. The 

small stations are similar in arrangement to those with 

which we are familiar, being built, however, of stone or 

brick with no wooden platforms. They almost always have 

a cafe at which beeris sold. The ordinary train service is 

slow on account of the great number and length of stops, 

and trains seldom average much above 20 miles per hour be- 

tween terminals. Express train service is, with afew ex- 

ceptions, also slow. 

The motive power and rolling stock are well maintained. 

The locomotives are of the English type, but many of the 

recent improvements in construction and design have been 

taken from American practice. This is especially notice 

able on the Prussian lines, where the very careful and ex- 

tensive study of Americar railway practice made several 

years ago by Mr. Von Borries, mechanical engineer of the 

Prussian lines, is seen to have been utilized in many of the 

latest locomotive designs. There are still, however, many 

points of design very different from American practice, 

notably copper fireboxes with tube sheets 1 inch th’ck, 

plate frames, steel or wrought iron driving—-wheel centers, 

a variety of valve motions, including Allen, Walschaert and 

Heusinger von Waldegg, but rarely Stevenson; short valves 

and ports, but large nozzles and light reciprocating parts. 

Compound locomotives are quite extensively used and are 

giving general satisfaction. They are aearly all of the Von 

Borries or Lindner type, principally the former, which are 

doing gooi work wherever used, and are well liked by the 

crews running them. Trey only claim a saving by com- 

pounding of about 10 to 12 per cent. over simple engines, 

except in the very heaviest service and where simple en- 

gines are overloaded. Engines are well maintained and 

are generally single crewed. The older passenger cars are 

similar to those in Italy and other European countries, but 

are better built. The new cars have usually end platforms 

and aisles similar to the Swiss cars. All European cars, 

Italian, German, Swiss, French and English, are lighted 

only by adim gas jes in the center of the ceiling. Reading 

after dark is impossible. In Prussia there are four classes 

of passenger accommodations on trains; elsewhere in 

Germany and throughout Europe there are only three. The 

passenger traffic on the German roads is divided among the 

different classes as follows: first-class half of one per cent., 

second class 10 per cent., third class 61 per cent., fourth 

class 26 per cent., while the remaining 2! per cent. are 

soldiers. There are five times as many soldiers and 

twenty times as many second-class passengers as first 
class. The German railways are operated with much 

greater freedom from accident than those in America. 

In France. 

In France one is at ouce struck with the elaborate railway 

organization, and also with both the scientific way in which 

investigations are made and the unscientific way in which 

results of investigations of limited scope are generalized. 

Their track and subway are generally good, the surfacing 

being better than in Germany. Their signals and inter- 

locking are not as extensive or as well worked out as on the 

German lines. The locomotives are well built, but often, 

too much complicated to meet American ideas of good prac-. 
tice. France is the only European country in which 4- _ 

cylinder compounds are used to any extent, Here they 
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seem to be much more in favor than the 2-cylinder types 
They usually have a large receiver between the high and 

low pressure cylinders with a capacity of about 184 volume 
of high pressure cylinder. The economy is about. the same 
as on the German lines with 2-cylinder compounds, viz., 

from 10 to 12 per cent, in heavy passenger and ordinary 
freight service. 
The French passenger cars are usually poorly designed 

and uncomfortable. They almost all have side entrances 
and are cramped and decidedly behind the newer 

equipment in Switzerland and Germany. The speed of 

trains is higher than in Germany and the train service quite 
good. Some of the larger depots are well arranged, fine 

structures, but the smaller stations are no better than, if as 

good as, those of other countries. 

A Ride on a Piano. 

We do not publish the following as news, because 

it is too old for that. It has been floating around in 

different papers a long time that we know of. It bobs up 

every once in a while, and, like Hamlet’s ghost, won’t 

down. Every time we see it our liking and respect for it 

are increased. Whether the latter sentiment is due to its 

age or not we will not venture tosay. The fact exists,and 

our regard has grown so warm that we are impelled to 

give it a home, and we therefore publish it herewith for 

the delectation of those of our readers who have not seen 

it, as well as those who have : 

‘*T was loafing around the streets last night,” said Jim Nel- 

son, the veteran locomotive engineer, ‘‘and, asI had noth- 

ing to do, I dropped into a concert hall, and heard a slick- 

looking Frenchman play a piano in a way that made me feel 

all over in spots. As soon as he sat down on thestool I 

knew by the way he handled himself he understood the 

machine he was running. He tapped the keys away up one 
end, just as if they were gauges, 
and he wanted to see if he had Riehlé Bros. Testing Machine Co. Franoverse test of specumens 
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Metals for Rolling Stock Use. 

A large variety of metals specially designed for use on 

railroad rolling stock is made by the Brady Metal Com- 

pany, whose New York office is at 115 Broadway, and whose 

foundry is at 202-8 Tenth street, Jersey City, N. J. The 

foundry is fitted with all modern tools and appliances, in- 

cluding a well-appointed pattern shop and more than 6,000 

patterns. It has a capacity of 1,000 bearings and 10,000 

pounds of engine metal per day. Among the specialties 

manufactured by this company are the following: 

Self-fitting, lead-lined journal bearings for passenger 
equipment, freight equipment, locomotives and all classes of 
engines. ; 
Magnus metal for locomotive engine castings, driving 

box and rod bearings, or any bearings for high speed shaft- 
ing. 
Maguus tin for use as a substitute for block tin by railroad 

or other companies having their own brass foundry. 
Magnus anti-friction lining meta). 
Solder, in different grades or as per formula furnished. 
Phosphor-bronze in ingots, bearings or castings. 
Babbitt metal, nine different grades. 

The self-fitting, lead-lined bearings are making a splendid 

record for themselves, and are in use on six of the principal 
railways in the East running high-speed limited trains, and 

up to date not one recorded complaint has been made against 

them. An important feature of the method by which these 

bearings are molded is that every bearing is cast face 

down, regardless of the inconvenienre in molding or the 

extra cost. This insures a solid bearing surface. 

The metals known as “ Magnus,” which are sold in either 

ingot or casting form, are nowin use on many prominent 

railroads, and the demand for them is constantly increasing. 
The latest extraordinary record made by Magnus metal 

bearings in a competitive test ona well-known trunk line 

showed an average of 3,194 miles’ service to one ounce of 

wear, 

The President, Mr. Daniel M. Brady, who is also general 
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water enough. Then he looked up — mene 

as ifhe wanted to know how much aut a 

steam he was carrying, and the ’ ' 

next moment he pulled open the 95 ’ 

throttle,and sailed out on the main 

line as if he were half an hour late. 

“You could hear her thunder 85 

over culverts and bridges, getting 

faster and faster, until the fellow 

rocked about in his seat like a cra- 6 

dle. Somehow I thought it was 

old ‘36’ pulling a passenger train 
and getting out of the way of a 65 

‘special.’ The fellow worked the 7 

keys on the middle division like 
lightning, and then he flew along 55 

the north end of the line until the 

drivers jwent around like a buzz 

saw, and I got excited. About the 45 

time I was fixing to tell him to cut 

her off a little, he kicked the dam- 

pers under the machine wide open, S ast 

pulled the throttle away back in 
the tender. and—Jerusalem jump- 

ers! how he didrun! I couldn’t 

stand it any longer, and yelled to 

him that she was pounding on the 
left side, and if he wasn’t careful » 

he’d drop his ash-pan, 

“But he didn’t hear. No one 

heard me. Everything was flying § 

and whizzing. Telegraph poles on 

the side of the track looked like 

arow of cornstalks, and trees ap- 

peared to be 1 mud bank, and all 
the time the exhaust of the old machine sounded like the 

hum of a bumble-bee. I tried to yell out, but my tongue 

would not move. He went around curves like a bullet, 

slipped an eccentric, blew out his soft plug, went down 

grade fifty feet to the mile and not a confounded brake set. 
She went by the meeting point at a mile anda half a min- 

ute, and calling for more steam. My hair stood up like a 

cat’s tail, because I knew the game was up, 
“ Sure enough, dead ahead of us was the headlight of the 

‘special.’ In a dazeI heard the crash as they struck, and I 

saw cars shivered into atoms, peopled mashed and mangled 

and bleeding and gasping for water. I heard another crash 

as the French professor struck the deep keys away down on 

the lower end of the southern division, and then I came to 

my senses. There he was at a dead standstill, with the door 
of the firebox of the machine open, wiping the perspiration 

off his face and bowing at the people before him. If I live to 

be a thousand years old I'll never forget the ride that French- 

man gave me on apiano,” 

10 

The Consolidated Car Heating’Company of Albany, N. Y. 
has sold 1,103 car equipments of electric heaters for street 
cars from August 1 to December 1, including the West End 

road of Boston, and the People’s Traction Company of Phila- 

delphia ; other roads have recently ordered over 700 car 

equipments. 

The Henry C. Hart Manufacturing Company, of Detroit, 

Mich., has assigned all of its railroad business, including its 
stock, patterns, tools, patents and * goodwill,” to the Day 

ton Manufacturing Company, of Dayton, O. The latter 
company announces that with the increased facilities af- 

forded by the addition to its own of the plant of The Henry 
C. Hart Manufacturing Company, it will be able, more 
promptly than ever before, to supply its patrons with every 

thing in its line, to which has been added the manufacture 
of the well-established Hart’s Deck Sash Ratchets and 

Water and Dry Closets, 
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New Riehle Testing Machine. 

The accompanying diagram shows a record of some tests 

of wrought and cast iron recently made on a new im- 

proved testing machine manufactured by the Riehle Bros. 

Testing Machine Company, of Philadelphia, Ra, The 

makers have sent us another diagram showing tests of Munz 

metal on this machine, which, however, we do not reproduce 

herewith. The specimens tested were taken from the ordi- 

nary stock of cast iron, brass, machinery steel, Munz metal 

and wrought iron, and the lines of the diagrams are just as 

recorded by the machine, without any doctoring, and the 

slight waviness is due to the automatic action of the rise and 

fall of the beam in combination with the stretch of the 

specimen. In these tests the actual stretch of the specimen 

was magnified five times, so that each division of one-tenth 

inch represents an elongation of two one-hundredths actual; 

the vertical divisions represent 1,000 pounds to each division 

of one-tenth inch. 

The method of making the tests may be described as fol- 

lows: 

One machine having been adjusted_to suit the specimen in 

question, a strain card is placed on the drum cylinder at 
head of the beam, and the telescopic extensometer attached 

firmly to the specimen by means of the adjusting screw, but 

so that it will follow the elongation by its telescopic slides. 

A fine piano wire is then used to revolve the drum and is 

carried across over suitable guide pulleys to the extensom- 

eter, the points of which are say 8 inches apart; now 

in order to multiply the actual elongation, a series of small 

guide pulleys is mounted on pins, corresponding in dis- 

tance with the points of the extensometer screws, so that 

the wire can be rove over the pulleys as many times as it is 

desirable to increase the stretch, 

With everything adjusted at zero, the machine is started 

up; and as the load is applied and the beam rises an electric 

circuit is made, which, by means of a magnet and friction 

Philadelphia, Sept. bis MY 1894. 
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sales agent of the company, served for more than 11 years as 

Chief Clerk of the late Leander Garey, when the latter was 

in charge of the Car Department of the New York Central 
& Hudson River Railroad. This long connection with such 

an able and prominent car department official as Mr. Garey, 

and with sucha large railroad as the New York Central, 

was a valuable school of experience for Mr. Brady, and one 

abundantly competent to instruct him in the needs of car 

equipments. While serving in this capacity the fact was 

impressed on Mr. Brady that the most prolific cause of train 

delays was hot boxes on cars and engines. Even at the 

present time fully 40 per cent. of train delays on the best 

managed and equipped railroads is due to this cause, and 

formerly the proportion was greater. Mr. Brady’s study of 

this subject made him a specialist in the matter of the 
proper treatment of journals and bearings to reduce friction 

to a minimum, and avoid the annoying and expensive delays 

caused by hot boxes. In commercial life he has continued to 

study the various phases of his important specialty, and 

has labored zealously to produce and introduce bearing 

metal alloys that his experience has taught him are excel- 

lently adapted for their specific purposes. In another year 

Mr, Brady will have finished a quarter of a century in active 

railway and manufacturing service. 

The General Superintendent and metallurgist of the works 
of the company is Mr. Adolph Onslow, a mechanical en- 

gineer of 35 years experience. Mr. Onslow put up the first 

plant in America to manufacture self-fitting, lead-lined 

journal bearings, and in the past 26 years has made upward 

of 10,000,000 of them. 

The long practical experience of these gentlemen in the field 

of railroad service and of manufacturing railroad supplies 

has rendered them thoroughly conversant with the require- 

ments of metals used in cars and locomotives; and this large- 

ly accounts for the success that the company has met in the 

introduction of its goods, the output of its works having in- 

creased fivefold in the past six years. 

The New York, New Haven & Hartford is about to place 
an order for 25 new locomotives. 

clutch, causes a grooved wheel to communicate its motion to 

the handwheel controlling the weighing mechanism. A very 

simple (patented) arrangement of two disks at right angles 

to each other gives the operator the power to control both 

the speed and direction of the weighing poise, as may be 

most suitable to material in hand. 

These improvements in the Riehle machines are quite- 

recent, some of the patents having been but just allowed, 

and the mechanism is notable for its simplicity and handi- 

ness. A feature of value in connection with the machine 

being that itis either automatic or not, at will of the oper 

ator, by simply disconnecting the poise belt. 

The Lunkenheimer Company, of Cincinnati, O., has issued 

a new and very bandsomely printed and illustrated catalogue 

and price list of the many articles of its manufacture. As is 

generally well known, these are mostly in the line of gate 

and globe valves, angle valves, hose, indicator and quick 

opening valves, regrinding and ball check valves, and steam 

valves of various other kinds including safety valves, cylinder 

cocks, water gages, steam gages, lubricators, etc. This com- 

pany makes a specialty of steam whistles—the common, the 

mocking-bird and chime whistles. Among its lubricating 

devices are many forms of oil and grease cups, sight-feed 

lubricators, graphite lubricators and boiler oil-injectors. The 

goods of this company are well and favorably known, and 

are of a high standard of excellence. Those interested in 

such articles should address the company for one of these 

catalogues, 

A train parted in the middle, and the bell cord snapped 

off like a thread, the end of it striking an old Jady on the 

bonnet. ‘‘ What is the matter?’ she exclaimed ‘‘ Oh, 

the train is broke in two,” replied a gentleman, who sat in 

the next seat. ‘‘ I should say so,” tine old lady said, looking 

at the broken cord, ‘‘ Did they s’pose a little bit of string 

like that would hold the cars together ?” 
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Combination Drilling, Boring and Turning Machine. 

We illustrate herewith a 40-inch boring and turning mill, 

in combination with a 40-inch upright drill of the latest de- 

sign of the Bickford Drill and Tool Company, of Cincinnati, 

O. The machine in all its parts is constructed for durability 

and convenience of handling, and has a number of new fea- 

tures, which are due to the long experience of the designers 

in modern machine manufacturing. 

The table, or rather its strong spindle, revolves in two long 

bearings of the swinging arm, and in addition is supported 

by a foot bearing, which is fastened rigidly to the base. A 

hardened steel toe is inserted in the end of the spindle, and 

finds its support on a hardened steel plate that is always 

submerged in oil. This plate can be raised or lowered by 

means of a screw, according to the desired speed of the re- 
volving table. 

The table with its supporting arm can easily be swung 

around the column on anti-friction rollers, which run in an 

annular groove at the bottom of the arm, and by fastening 

the foot bearing to the base plate it brings the center line of 

the table spindle exactly central with the drill spindle and 

no setting or adjusting is required. The table is indirectly 

driven from the top shaft of the machine by means of a steel 

miter wheel which matches into a miter wheel on the ver- 

tical shaft between the column and the back brace. On the 

end of this shaft, which can be raised or lowered to bring 

the miters out or into match, is aspur pinion that drives, by 

means of the column surrounding intermediate wheel, the 

spur ring of the table. By the peculiar appliance and com- 

bination of the gearing on the top shaft, the spindle and 

table can revolve together, thus giving the machine the 

qualification of a double-head boring and turning mill. 

The strong and heavy front arm slides on the V-shaped 

face of thecolumn very easily. It has long gibbed bearings 

and can be raised or lowered either direct by crank handles 

or by the worm and wormwheel, and the same handwheel 

that serves for feeding the drill spindleby hand. It can also 

be fed up or down by power, the same as the spindle, with- 

out much changein the feed mechanism, by throwing in an 

intermediate gear onan oscillating lever. The front arm has 

on the left side a strongly braced extension, which carries the 

carriage and tool holder. The carriage can be fed either 

autowatically or by hand from the right to the left or vice 

versa, the same as on any ordinary turning mill. 

There are four different speeds for turning, as well as for 

drilling or boring, and eight different speeés for the rotation 

of table and spindle. The front arm or head and spindle are 

counterbalanced by a chain and weight. AJ] handles for 

changing feeds or speeds of the machine are in convenient 

reach. The spindle shafts and studs, likewise the main 
gearing, are made of steel. 

Preservation of Metals Used in Roofs, Etc. 

At the Montreal meeting of the American Society of Me 

chanical Engineers, an interesting paper was read on 

methods for preserving metal used in pipes, roofs, bridges, 

poles, construction work, etc. It was said that the whole 
question of how best to protect iron and steel from corrosion 
in all the varying conditions that the wants and usages of 

to-day demand, seems to resolve itself into several 
‘*‘don’ts,’ as the best mothod of answering it, to wit: 

Don’t have any scale on the metal. 

Don’t paint it with anything but pure linseed oil 
and oxide of lead or graphite paints, 

Don’t forget that frequent inspection and care 

are very necessary. 

Don’t let the cost and interest accounts be the 

governing factors in the case of protecting any 

metal structure on whose continuity and strength 

human life andisafety depend. 

In comparing the two paints recommended, it may 

be well to add that a properly made graphite paint 

should prove more durable and a better protector than oxide 

of lead. Graphite has a strong affinity for metal surfaces, 

and experienced painters claim that even where light colors 
are desirable, graphite paint should be used asa priming coat, 
Again, graphite is impervious to the action of heat, cold, sea 
air, acid or alkali fumes, which are more or less destructive 

agents to lead paints. The Joseph Dixon Crucible Company, 

of Jersey City, N. J., has manufactured a pure linseed oil 
and graphite paint for over 25 years, and has some very con- 
vincing testimonials of its value. 
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The Wrong Fare in the Box. 

The absent-minded man has on various occasions dropped 

. his change in the “chopper’s” box on the elevated station, 
carefully clinging to his ticket. Once or twice he has 
attempted to drop a glove or stuff an umbrella into the box. 
The other evening he gotinto trouble with anew trick. He 
was late to a dinner engagement, and as he started to climb 
the elevated stairs he saw his train run into the station. 
Going up the steps two at a time, he bought his ticket hur- 
riedly and rushed for the door, Tossing his ticket, as he 
supposed, into the box, he ran on to board the train. The 
““chopper” tried to restrain him, yelling out several excited 
words, but the absent-minded man was determined to catch 
that train, so he shook off the man, and, bolting through the 
crowd, gained a car platform. Then, as the gate slammed 
behind him and the train moved out of the station, he real- 
ized what had happened, for the ‘‘ chopper” was howling 
like mad about lighted cigarettes. The absent-minded man 
had paid his fare with a lighted cigarette, and whether the 
tickets in the ‘‘chopper’s” box were burned up or not he 
doesn’t know. He would rather be left in ignorance than go 
to the *‘ chopper” for information.—New York Tribune. 

The Berlin [ron Bridge Company, of East Berlin, Conn., 
has just completed for the Baldwin Locomotive Works the 
steel roof trusses for the addition to their wheel shop. 

ti 

Protection of Magnolia Metal by Injunction. 

Judge Lacombe, of the United States Circuit Court at 

New York, has granted the Magnolia Metal Company an 

immediate injunction agaist the Nassau Smelting Company, 

of New York city (composed of Benjamin and Moses Low- 

enstein), restraining them from selling a metal called the 

Mongolia metal, which they have been assiduously offering 

inthe New York market and elsewhere, claimingit to be 

the same as Magnolia metal and confusing the trade very 

generally with the similarity of the names used. 

The West End Railway of Boston has ordered 149 cars 

equipped with the electric heater manufactured by the Con- 

solidated Car Heating Company. 

Mr. Charles 4. Sheldon has resigned as Assistant Division 

Superintendent of the Michigan Divisien of the Lake Shore 
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The Bickford Drilling, Boring and Turning Machine. 

& Michigan Southern Railroad, to accept a position with 

the Consolidated Car Heating Company. He will have 

charge of the Compressed Gas Lighting Department of the 

company. 

The new machine shop for the American Hard Fibre Com- 

pany, at Newark, Del., is now completed. It is designed 

and built by the Berlin Iron Bridge Company, of East Ber- 

lin, Conn., and is 50 feet wide by 226 feet long, the roof being 

made of steel and covered with the Berlin Iron Bridge Com- 

pany’s patent anti-condensation corrugated iron roof cover- 

ing. This roof covering is also to be used on the new power 

station this company is to build for the United Electric 

Light and Power Company on East Twenty-eighth street, 

New York city. The power-house is 100 feet wide and 200 

feet long ; the engine-room is 100 feet wide and 80 feet long, 

and the boiler-room is 56 feet wide and 100 ft. long. 

The Sterlingworth Railway Supply Company, of 256 Broad- 

way, New York, Fas presented its friends with canvasback 

pocket-books large enough to accommodate bills without 

folding Of course the liberal minded gentlemen who com- 

pose the Sterlingworth Company would not think of giving 

their friends empty pocket-books, so each book contains 

several ‘‘important papers in the northeast pocket,” which 

call attention to the several articles of manufacture handled 

by the company, all of which are specially adapted to rail- 

road requirements. Among these may be mentioned 

Magnolia metal, which has made for itself a world-wide 

reputation as an excellent anti friction bearing metal. Its 

largest present use is in marine and stationary engineering, 

but it is as well adapted to railroad rolling stock uses. The 

Sterlingworth Company has undertaken its introduction in 

this field in America, and those who know the push of the 

individuals of the company must admit the probability of 

their early success. Among the other specialties handled by 
this company are the Sterlingworth steel body bolster for 
freight cars, the Sterlingworth brakebeam, and a switch 
stand bearing the same name, 

Leather Belts. 

No one using leather belts can afford to be indifferent to 

their care. There is a certain amount of elasticity in all 

good leather belting, but time and continued hard work 

seem to destroy or at least weaken its power. Then comes 

the question whether it is better to simply tighten the belt 
or use some form of dressing. Experience of many very 

practical observers favors the use of a good dressing, as 

tightening the belt strains it and calls for more engine 

power. The superintendent of a large printing establish- 

ment has an 18-inch main belt nowrunning its eighth year 

which has never been taken up, and it would be extremely 

hard to convince him that the dressing used does not pre- 

serve the life of the leather and keep it soft and elastic. Of 

course one should be careful what sort of dressing is used. 

Soap, rosin, tar and tallow should not be used at all. Even 

castor oil is objectionable. The dressing used in the case 

cited was Dixon’s belt dressing and leather preservative, 

which was the only article that would start the big driving 

belt used at the Paris Exposition in 1878, and keep it from 

slipping. Circulars about the dressing will be sent to any 
one interested by the Dixon Crucible Company, of Jersey 
City, N. J. 

The Consolidated Car Heating Company, of Albany, N. Y., 
has just awarded the contract for an addition to its factory, 

which will practically double its capacity. Its rapidly in d 

creasing business in electric heating apppliances and the 

requirements of its compressed gas lighting business have 

necessitated increased facilities for manufacturing. 

The Clayton Air Compressor Works, the offices of which 

are at 26 Cortlandt street, New York, have issued alist nam- 

ing the many various purposes that compressed air is used 

for in the industrial arts. The list isa long one, and names 

some applications of this useful agent that will doubtless 

surprise those who have not kept a close watch on its rapid 

advancement in favor. Those interested in the subject 

should send for one of these lists. This company also manu 

factures air compressors of various kinds, and also furnishes 

special designs of air compressors for every possible appli- 
cation of compressed air. 

The Beamless Brake Company, whose offices are at 41 Dey 

street, New York, ismeeting with good success in the intro- 

duction of its beamless form of brake. As an instance of 

the durability of the beamless brake it is announced that 

over 50 cars on the New York, Susquehanna & Western 

Railroad have been equipped with it for nearly three years 

and not a cent has been required for repairs to the beamless 

brake. The claims of the makers are that this form of brake 

costs less to apply than the common type, and that car bodies 

are less mutilated in its application; also that safety is 
largely promoted by beamless brakes. 

Ouv Hirectory 
OF OFFICIAL CHANGES IN NOVEMBER. 

_ We note the following changes of officers since our last 
issue. Information relative to such changes is solicited. 

Atlanta & Florida.—General Manager T. W. Garrett has 
resigned. 

Canadian Pacific.—George A. Haggerty, Master Mechanic 
Atlantic Division, has resigned. 

Carrabelle, Tallahassee & Georgia.—S. D. Chittendon 
a appointed Purchasing Agent, with office at Tallahassee, 

' Fla, 

Central R. R. of New Jersey.— Norman E. Sprowl is 
appointed Division Master Mechanic at Phillipsburg, N. J. 

Denver & Rio Grande.—Charles 
Assistant General Manager, 

Detroit, Lansing & Northern.—Walter T. Rupert is ap- 
pointed Master Mechanic. 

Duluth & Winnipeg.—President Wm. F. Fitchis appointed 
Receiver. 

Georgia Midland & Gulf.—Jobn F. Flourney is appointed 
Receiver. 

Great Northern.—Superintendent J. R. Van Cleve, of the 
Cascade Division, is succeeded by F. L. Corwin. 

Iowa Central.—C. W. Huntington is appointed General 
Superintendent. 

Kansas City, Osceola & Southern.—Leslie McLachlin is 
appointed Master Mechanic. Office, Clinton, Mo. 

Mexican Central.—R. H. Nickerson is appointed General 
Manager,wvice Edward W. Jackson, resigned. R.M. Thomas 
is appointed Superintendent of the San Luis Division, vice 
S. O. Lewis, resigned. 

H. Schlacks is appointed 

New Orleans & North-Western.—General Manager C. H. 
Sbarman has resigned. Receiver L. K. Hyde assumes the 
duties of the office. 

New York, Chicago & St. Lowis.—The office of W. L. Blair, 
Superintendent Eastern Division, is removed from Cleveland 
to Conneaut, O. 

New York, Lake Erie & Western.—Alfred Walter, General 
Manager, has resigned, and the office is abolished. L. C. 
Smith is appointed Superintendent of the Jefferson Division. 
E. K. Loomis is appointed Superintendent of the Tioga Di- 
vision. George Donahue is appointed Master Mechanic of 
the Mahoning Division. Willard Kells is appointed Division 
Master Mechanic at Cleveland, O. 

New York, New Haven & Hartford.—The office of John 
Henney, Jr., Superintendent Motive Power, remains at New 
Haven, Conn. 

South Carolina & Georgia.—James Meehan is appointed 
Superintendent of Motive Power and Machinery, 

Southern Pacific.—James Agler is appointed Superintend- 
ent at Wadsworth, Nev. OC. W. Cooley is appointed Super- 
intendent aé Dunsmuir, Cal. 

Western of Alabama.—Joseph Herrin is appointed Super- | 
intendent. Office, Montgomery, Ala. 

Wanted. 

WANTED—Byja large manufacturer, some new specialty to 

manufacture for the railroad trade. Address ‘‘ADVERTISER,’ 

: 
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