This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://books.google.com/books?id=jvgJAAAAIAAJ&ie=ISO-8859-1&output=pdf







.
Sty

1]
"\.\;\\,\f‘ \ \
m‘. “ LA )
Ne Xep\ \.\‘\\ AT W






THE

CONSTRUCTION or CRANES

AND OTHER

LIFTING MACHINERY,

BY
EDWARD C. R. MARKS,
iate Member of the Inatitution of Cicil Buginders; Member of the Institution

of Mechanical Bngineers; Fellow of the Chartered Institute of Patent Agents.

AUTHOR OF

“The Construction and Working of Pumps,”" ‘‘Mechanical B‘ngmemng Materiuls,”
“The Manyjacture of Iron and Steel Tubes,”
¢“The Bvolution of Moderi Smoll Arms and Ammumtum," ete.

THIRD EDITION—REVISED AND ENLARGED.

PRICE 3s8. 6d. NET.

1904.

THE TECHNICAL PUBLISHING CO. LIMITED, 287, DEANSGATE, MANCHESTER.
JorNn Heywoop, Deansgate, Manchester, and 29 and 30, Shoe Lane, London ;
SiMPKIN, MARSHALL, HaMiLTON, KENT, AND Co. LTD., Stationers’ Hall
Court, London ;

D. VAN NosTRAND Co., 23, Murray Street, and 27, Warren Streot, New York ;
THE DERRY-CoLLARD Co., 256 and 257, Broadway, New York ;

E. W. CoLE, Sydney and Melbourne, Australia ;

GEo. ROBERTSON AND Co. PROPRIETARY LiMiTED, Melbourne, Sydney, Adelaide,
and Brisbane; and all Booksellers.

—~



“THE NEW YORK
PUBLIC L'"RARY

9176834

ASTOR. LEN )X AND
TILDEN FOUN DaYLOME
R WX i’




PREFACE TO THIRD EDITION.

THIS edition contains in Part I. the matter which constituted the
original edition, and in Parts I.and IL the work as it appeared in the

eecond edition.

The slight revision found necessary has been in form rather than
in substance.

The new matter, Part III, comprises numerous examples, setting
forth the present practice of some of the best-known makers of lifting
machinery. Many of such examples serve to illustrate the extensive
and extending application of electrical energy to the operation of cranes
and lifting machines of all types.

The author desires to express his thanks to all those makers for their
ready and courteously-rendered assistance.

E.C.R. M.
13, Temple Street, Birmingham,
November, 1904.
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4 PULLEY BLOCKS.

the difference between the circumferences of the large and
small ends of barrel, and P = the power gained. Example :
Let the larger end of the barrel be 6in. diameter, and the
smaller end 5%in., the radius of the handles being 15in.
Assuming that two men are together exerting a force of
50lb. at the handles, what weight will they lift} We first
find that the circumference of the larger end of our barrel
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Fra. 8.

is 19in., whilst that of the smaller end is 17}in., and the
difference between them is therefore 1in. We are now in a
position to substitute these values in our formula thus—

15 19

3 X i x 2 =108,

and by multiplying 108 by 50 we obtain the theoretical
gl;](())(;ll?)t (disregarding friction) that the men would lift, viz.,

The great mechanical advantage obtainable with this old
appliance has long been known, but it has a great practical
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10 CRABS AND WINCHES.

Figs. 6 and 6 in the adjoining illustrations represent a
front and side elevation of a 1-ton direct crab, taken from
actual practice, figure 7 being a section of the crab sides
through AB. The leading outside dimensions are given in
the illustrations; the other leading dimensions and
particulars are as follows : barrel, 43in. diameter ; handles
(two). 14in. radius ; spur wheel, 254in. diameter. 80 teeth,
lin. pitch, 2}in. face ; pinion, 12 teeth, lin. pitch, 2§in. face ;
barrel shaft, 1}in. square; first motion or hanale shaft,
1%in. diameter. The shafts are of wrought iron, the handles
also being of wrought iron % n. diameter. There are three
wrought-iron tie bolts or stretchers, one at top and two at
bottom of crab, for the purpose of bolting the two sides
together, the top stretcher being #in. diameter, and the two
bottom ones §in. diameter. When a brake is employed, the
brake wheel is usually keyed on to the barrel shaft, as
shown. Ordinary spur gearing is employed, though some-
times the “ round nose ” form of tooth is adopted. Fig. 10
is a sectional view of the barrel, the metal in the body of
which is }in. in thickness ; the ratchet, or catch wheel, is
cast on one end of the barrel, and a square hole is cored in
each end of the barrel, suitable for the reception of the
barrel shaft, which passes right through it. .

ity
N
x
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K
3
o, ek
r—-23%
Fia. 7.

Owing to the liability of the cast-iron sides of the crab to
become broken in the event of rough usage, wrought-iron
sides are frequently employed, as illustrated in figs. 8 and 9.
For this size crab (1 ton), the plate would be t%in. thick,
with a length of 2}in. angle iron riveted to the bottom, to
rorm the base. The bearings for the shafts are made by
riveting in cast-iron bushes. In order to keep the crab from
turning and twisting over whilst working, holding-down
bolts must be passed through each foot of the crab sides, and
bolted to stout timbers loaded with pig iron, or to other
suitable foundation. With wrovght-iron sides, the holding-












14 DOUBLE PURCHASE CRABS.
of the barrel should not be less than twelve times the diameter

of the chain employed, so that for 3in. chain a 6in. barrel
would be required. The radius of the handles is limited in

W
Fic. 11,

extent by the inconvenie:

: nce occasioned to the men in turni
the handles if the radius i il
of conpncs if the toms 18 unduly large. A tall man wi

work with a larger handle than a






16 DOUBLE PURCHASE CRABS.

necessary distance between the bearings; so that an ex-
ceptionally large spur wheel means an exceptionally large,
clumsy, and heavy crab.

In a double purchase crab we at once have a very con-

L \

Fle. 13,

venient method of increasing our purchase or power by the
introduction of another pair of wheels, which is equivalent
to the introduction of another lever into the machine ; the
single-purchase crab obtains its power from a compound
lever, the double-purchase does its work by virtue of a triple
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26 WALL CRANES,
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44 FOUNDRY CRANES,

block, the end of the chain being then anchored at the ex-
treme outward end of the jib. The racking motion is
effected by pulling the hand chain working into the top

chain wheel, and thus oEerating, with the intervention of
spur gearing, a pitched wheel around which the racking chain

E . =
11
A

passes. The ends of this chain are anchored to the shafts of
the running carriage, one end being attached to each axle ;
and a guide pulley is fixed at the end of the jib, so that the
racking chain itself, together with the runner, forms one
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DERRICK CRANES.
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62 DERRICK CRANES.
ing of the machine is constructed of tiraber, such as pitch

ine. The gearing is carried by cast-iron side plates or
Eracketl secured to the lower end of the central pillar, or

i

¥10. 49,

mast, which is formed by bolting together two lengths of
timber. These cranes may be made of any required size up






54 DERRICK CRANES

the crane is held down by weights of iron, stone, or other
material lain across the ends of the sleepers or ground
timbers, or by bolting the sleepers to timber or to any

¥

Fias. 50, 51, 52.

temporary foundation. The ready manner in which this
type of crane can be set up in any required position is one
of its chief advantages.
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STEAM POWER HOISTS,
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140 CHAINS AND ROPES.

rule for mentally estimating the safe working strength of
crane chain, as follows : Square the number of eighths of an
inch in the diameter of iron out of which chain is made, and
divide by 10, or strike off the last figure as a decimal. The
answer will be the safe working load in tons. For example :

In a lin. chain there are eight eighths of an inch—

8 x 8 = 64,
and striking off the last figure, weget 64 tons as the greatest
safe load. -Similarly, for a #in. chain, 3 x 3 =9 ; striking
off the last figure, we get 09 tons.

TABLE oF BrREARKING WEIGHTS AND SAFE ToTAL WORKING
Loaps Fror HeMp Ropes.

cigﬁ%&: o Breal;;ng] l‘::«.zigbt Safe v;::l;l;i:g load ;3?{%?:‘,’3:’?;&%; .
2 13 % 1
2k 2t ¥ 1}
3 3} % 2
8} 4% S 23
4 £} 1 33
44 7] 1} 44
b 9 13 5%
5% 11 13 7
6 13 23 8}
e 15} 23 03
7 171 2 103
T l 20} 3 12}
8 ! 23} 84 14
9 201 5 174
10 364 8 22

All chains in service should be periodically examined and
tested by a capable man, and in working they should be kept
clean and free from dirt or grit. A well greased or lubricated


















146 CHAIN PULLEY BLOCKS,

surfaces on its boss, which bear against similar surfaces on
the collar B. Between the wheel A and a fixed collar C is
mounted a ratchet wheel D, with which a pawl engages.
During lifting the inclined surfaces jam the wheel D
between the hand chain wheel A and the fixed collar C;

Fia. 126

and thus, when the lifting force is removed, the pawl
engaging with the wheel D sustains the suspended load.
Lowering is effected by turning the hand chain wheel A in
the reverse direction to that required for lifting. This
patent is still in force. .

Other arrangements of self-sustaining brake mechanism
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SHIP DERRICKS.
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Fira 145,. Fro. 144,































180 ELECTRIC OVERHEAD AND OTHER CRANES.

is operated to control the motor F, it simultaneously
partially rotates the shaft D in such a way that the brake is
applied when the motor is not running.

In the electrically-actuated lift or hoist mechanism
described in the specification No. 30923, of 1897, filed on
behalf of F. J. Sprague, of New York, two motors in series
are employed, each armature shaft being fitted with a pair
of worms. One worm of each pair engages a worm wheel on

Fig. 153.

the shaft of the winding drum. The other pair of worms
gear with worm wheels mounted on a shaft adjacent to and
positively geared with the drum shaft by spur wheels, the
1dea being to ensure synchronous working of the motors.

In their specification No. 14090, of 1898, F. H. Royce and
E. A. Claremont describe means for lowering the load on a
crane or hoist driven by electro-motors, dependent on the
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202 ELEOTRIC LOCO. JIB CRANES.

mechanical connection (Aldridge’s patent) is made between
the lifting controller handle and the friction clutch such as
will enable the motions of the bandle to be continued after
the clutch is “home.” A friction brake drum is keyed on
the lifting barrel, and encircled by a steel strap lined with
willow blocks. This mechanical brake is also interlocked
with the controller, and thus the motor cannot be started
when the brake is holding the load. The lifting controller
does not reverse the motor, as the lowering is effected
independently by the loose drum. The makers add the
following note respecting their system :—

“In cranes with barrels always in gear with a reversible
motor care has to be taken to check the lifting motor when
the hook is a sufficient distance from the jib head, so that
the momentum of the revolving armature may be absorbed
before the hook is overwound on the jib pulley, with the
possible result that the jib itself is lifted and the tie rods
bent. With the system described above lifting can be
continued at full speed and the load brought to rest instantly
by pulling over the haundle, the only revolving parts which
have to be brought to rest being the barrel and brake drum,
which have comparatively small inertia and do not revolve
at an excessive speed. But the great gain in speed is
in lowering, which can be performed at a vastly greater
speed than is possible by a reversible motor, there being a
perfectly free run out under the control of the foot brake,
aud what is of equal importance, lowering can be commenced
instantly without perceptible pause from lifting at full speed ;
the lifting armature can continue to revolve with slackening
speed during the period of lowering, and then come to rest
quietly without shock. As a matter of practice it is found
that a load can be lowered 60 ft. before the lifting armature
has ceased to revolve in the direction of hoisting.”

The revolving motion is worked by a separate motor and *
controller, acting on a train of cut gearing ; a friction brake
is provided to prevent crane slewing too far by its momentum.
This brake is also employed to hold the crane from revolving,
when desired.

A small overhead crane, running on rails fixed to the
inner sides of the house or cabin, enables the motors, lifting
barrel and gearing to be easily taken out for repairs.






204 ELEOTRIC LOCO. JIB CRANES,

Fig. 167 is an illustration of a 2-ton electric wharf
orane by Mesars. Craven Brothers Ltd., of Vauxhall Works,
Osborne Street, Manchester.

The jib radius is 15ft. and the height of lift 14 ft. 6in,
The speeds are as follow :—

Per min.
Hoisting maximum load ..................... 30 ft.
Longitudinal travelling (maximum load)... 100 ft.
Slewing motion (maximum load)............ 100 ft.

With decrease of load an increase of speed is obtained due
to the acceleration of the speed of the motor.

The crane has two motors—one for hoisting and lowering,
and one for travelling and slewiog. The current is supplied
through cable attached to the terminals in the connecting
boxes let flush into the ground between the rails; the cable
is taken up by or paid out from the barrel according to the
position of crane relative to the box it is coupled to. A
collector is fixed to the carriage, which takes the currenmt
for the motors off the drum. The motors, made by the
Lancashire Dynamo and Motor Co. Ltd., of Trafford Park,
Manchester, are controlled by reversing metallic resistance
controllers of the tramway type.

The roller path and slewing gear are entirely of steel
The hoisting motion is equipped with the makers’ patent
automatic coil magnetic brake, for securing effectual control
of the load without excessive shocks to the gearing. The
brake is applied by gravity, and is not dependent on springs.
An over-winding attachment is also provided, consisting of
a double-pole switch adapted to automatically break the
circuit and so stop the hoisting barrel should the latter be
driven beyond a certain point.

Fig. 168 represents a 3-ton locomotive electric jib crane
by Messrs. Thos. Smith and Sons, of Rodley, Leeds, for
standard 4 ft. 83 in. gauge. The load of 3 tons is lifted
direct from the barrel and at a maximum radius, in the
example shown, of 16 ft. 'The hoisting motion has single-
purchase gearing with grooved drum. The barrel shaft is
provided with a friction brake controlled by foot lever. The
revolving motion has spur and mitre gear, with double-






























214 EKLECTRIC OVERHEAD CRANES.

ELecrric WIscaL

Fig 174 is an illustration of an electric winch by Messrs.
Ransomes and Rapier Limited, for hoisting a load of 3 tons
at the rate of 80 ft. per minute, with a series-wound motor ;
lighter loads at quicker speeda. The controller is of the
metallic tramway type. The machine is fitted with a barrel
and two warping drums. The barrel is loose on its shaft,
being connected and disconnected therewith by a claw clutch
and held as required, when disconnected for lowering the
lead, by a screw brake. Thbe foundation frame is of steel
channels, and the gear is carried in opening or adjustable
bearings as shown. The whole machine is self-contained,
and its weight (in working order) is about 31 tons.

CHAPTER XXXL
ELectric OvERHEAD TRAVELLING CRANES.

THE electric overhead traveller, or travelling crane, illus-
trated at fiz. 175, by Messrs. Craven Brothers Limited, of
Manchester, is of the three-motor type for a load of 10 tons.
The speeds are as follow :—

Hoisting 10 tons at 15 ft. per minute.

” 5 1 30 ft. ]

Cross travelling, under full load, 100 ft. per minute.

Longitudinal travelling ,, 300 ft. »

Increased speeds with decrease of load, due to the accelera-
tion of the speed of the motor.

The girders are of single web, and the end carriages of
hox section. All rivet holes are drilled, and the riveting is
by power.

The motor for longitudinal travel is bolted to one of the
girders in the centre of the span; it is on the opposite side
of the crane to that shown in the illustration. The longi-
tudinal travelling wheels have cast-iron centres hooped with
double-flanged steel tyres. A foot brake is provided to assist
in controlling the longitudinal movements of the crane with-
out reversing the motor suddenly.

The crab side frames are of cast iron, well stayed together
and fitted throughout with steel axles and shafts revolving












































































































260 ELECTRIC AND HYDRAULIC LIFTS.

The electro-magnetic brake comprises wrought-iron em-
bracing arms fitted with cast-iron slippers run with white
metal.

Referring to the speed controller, the makers state that it
gives a perfectly accelerated start free from jerk, is entirely
automatic in action, and the resistance cannot be cut out of
circuit unless the lift starts. The rate of cut out is auto-
matic and beyond the attendant’s control, and the lift cannot
be forced to start under an overload. The resistance is
automatically replaced in armature circuit on the instant of
failure of current from any cause. The reversing switch is
of the tramway controller type, destructive sparking being
prevented by opening the main circuit at several points
simultaneously.

The machines are generally built to give car speeds of
from 100 to 300 ft. per minute. The cars may be fitted
with semi-automatic or completely automatic push-button
control.

In a comparison made by Messrs. Holt and Willetts of
electric lifts with hydraulic lifts, they give it that though
the first cost of the electric lift is about 50 per cent more
than the hydraulic lift, this difference will in four years,
or less, have heen saved by the difference in the cost of
working.

They give the following figures: “ An electric passenger
lift for a 10 cwt. load and a 60 ft. rise or travel, with a car
speed of 180 ft. per minute, costs say £321 (three hundred
and twenty-one pounds). A high-pressure hydraulic lift for
the same duty, similar car, etc., would cost about £217
(two hundred and seventeen pounds). But taking the price
of water at two shillings and tenpence per 1,000 gallons at
700 1b. per square inch pressure, as supplied by the London
Hydraulic Power Co., the hydraulic lift, assuming 22 full or
complete up and down journeys per hour, would use
considerably over 7,000 gallons per week of 50 hours. The
cost of water would thus be not less than £1 (one pound)
per week. An electric lift for the same service, and
assuming full loads every journey, would use 48 Board of
Trade units, and taking the price at 24d. per unit, the cost
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hydraulic lift, by Messrs. R. Waygood and Co. Limited, is
shown at fig. 199, whilst fig. 200 illustrates a direct-acting
bydraulic lift by the same makers. With the latter arrange-
ment the whole of the weight is supported on the foundation

Fia. 201.

of the building, no overhead sheaves are required, and the
fact that the car is supported from below provides an element
of safety, both actual and apparent, which is much appreciated
by many people. The dead weight of the moving parts is
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counterbalanced by a hydraulic balaucing cylinder, fixed at
the side of the lift as shown, which considerably reduces the
consumption of water. The direct-acting type of hydraulic
machine has long been known in this country, and it appears
to be now coming into considerable favour in America,
under the name of “plunger elevators,” even for very high
buildings.

PneumaTtic Hoists.

Fig. 201 represents a vertical type direct-acting pneumatic
hoist, as made by Messrs. Reavell and Co. Limited, of Rane-
lagh Works, Ipswich. Fig. 202 illustrates the horizontal and
double-purchase type. These hoists are particularly useful
for fixing over lathes or other machine tools for the rapid
handling of the work by the artisans at such tools. Being
simple and easy in manipulation and quick in action, no
difficulty is found in so using them for this service, with
the result that a great saving in shop labourers is effected.
They are constructed for working pressures of from 60 lb. to
120 lb. per square inch, depending upon the air pressure
available in the pneumatic mains throughout the works.
The horizontal type is well adapted for situations where
head room is limited ; the runners can be arranged to suit
any girder or channels in stores, etc.
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Admimlty Proof for Chains, 188.
and Onions Pulley Block, 147.
Aldrl ge Clutch, 202.
American Elevators or Lifts, 98, 168, 254.
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Balance Box for Portable Cranes, 61.
Barrels, Crab, 3, 10, 14, 18, 20, 22, 148.
Barrels, Fuzee, 50.
Bearings, 10, 24.
Beckett and Ro’berts Brake, 150.
I}elt Driven Hoist, 8
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Blocks, Pulley (See Pulley Blocks.)
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204, 216, 218, 224, 928, 247, 250.

Cable, 142.

Cage Llfts 97,

Capstan, 152,

Chains, 186.

Chain Pulley Blocks, 5, 144

Cherry Brake Gmb 74,

Chinese Windlass, 2.

Clutches, 84, 179, 201 208, 216.

Coaling Cmnes, 198.

Coaling Ships, 154, 165, 166, 287.

Collectors, Electric, 208, 210, 211.

Combined Hydraulicand Electric Cranes,
195.
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Cowans and Sheldon ¢ Cranes, 187, 191,

, 211,
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Crabs, Double-purchase, 13.

Crabs, Efficiency, 12, 18, 22,
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Crabs, Gearing for, 10, 12, 15, 18, 22,

Crabs, Handles for, 10 14 15 18, 20, 28,

Crabs, Power, 93.
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Crabs, Shafts, 10, 18, 23.

Crabs, Sides, 10, 15, 18, 20.

Crabs, Single-purchase, 8.

Crabs, Stresses in, 12, 13, 18.

Cra.bs Tie Bolts, 10, 23.

Cmbs Treble-puuhase 20.

Craues, Belt-driven Warehouse, 91.

Cranes, Electric, Fiegehen, 178,

Cranes, Electric Forge, 195.

Cranes, Electric Foundry, 218.

Cranes, Electric Jib, 200. (S8ee Jib
Crane.\

Cranes, Electric Locomotive, 204.

Cranes, Electric Overhead, 128, 176, 214,
221, 225, 231. (See Overhead Cranes.)

Cranes, Electric Portable, 200,

Cranes, Electric Walking or 8ingle Track,
208, 211,

Cranes, Electric Wharf, 204.

Cranes, Floating, 167,

Cranes, Hand Derrick, 48,

Cranes, Hand Foundry, 41. (See Foun-
dry Cranes.)

Cranes, Hand Jib, 25.

Cranes, Hand Goliath, 112.

Cranes, Hand Overhead, 66. (See Over-
head Cranes.)

Cranes, Hand Pillar, 80. (See Pillar
Cranes.)

Cranes, Hand Portable, 61. (See Portable
Cranes.)

Cranes, Hand Wall, 25, 98.

Cranes, Hand Warehouse, 28, 91.

Cranes, Hand, Wellington, 112.

Cranes, Hand Wharf, 65.

Cranes, Hand Whip, 86.

Cranes, l:lydra.ulic, 191,

Cranes, H; dmulio, Bﬁeedn of, 191, 198.
Cranes, ydraulic hinery for, 192,
198.
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Cranes, Rope-driven Overhead, 122,

Cranes, Rope-driven Walking or Single
Track, 127.

Cranes, 8haft-driven Overhead, 120.

Oranes, Steam Foundry or Forge. 118.

COranes, Steam Goliath, 111,

Cranes, Steam  Locomotive, 104, 187.
(Bee Locomotive Steam Cranes.)

Oranes, Steam Overhead, 115, (See Over-
head Cranes.)

Cranes, Steam Titan, 184,

COranes, Steam Travelling, 187,

Cranes, Steam Wellington, 112,

Cranes, Steam Wharf, 115,

Craven Cranes, 179, 211, 212, 214,

Cross Working or Winding of Travellcrs,
70, 183, 225,

D
Derricks, 48,
Derricks, Fuzee, Barrel for, 50,
Derricks, Lifting and Lufting, 48,
Derricks, Safety, 50,
Derricks, Stresses in, 58.
Derricks, Ship, 154, 167, 168,
Differential Weston Block, 2.
Dizengaging Cluteh, 84,
Driving Cluteh, Cone, 118,

E !

Efticiency of Crab, Double-purchase, 18,
Efficiency of Crab, Single-purchase, 12,
Etliciency of Crab, Treble-purcha;
Efficiency of Crane, Electrie, 203, -
Efficiency of. Jacks. Screw, 130.
Efliciency of Jacks, Hydraulic, 136.
Efficiency of Weston Block. 7.
Efficiency of Worm Gearing, 108.
Electro-magnet in Place of Hook, 177
Electric Cranes. (Sce Cranes.)
Electric Flevators. (See Lifts.)
Electric  Regulating  and  Stopping
Devices for Lifts, 109,
Eleetric Winch,  (See Winches,)
Elevators. (Seo Lifts.)
Elliott and Garreod Capstan, 152,
Esnmond Electric Motor, 176, l

F

Factory Hoists, 98.

Fairbaim Cranes, 113.

Falling Block, 68, 127,

Fiegehen Eloctrie Crane, 178,
Floating Cranes, 167.

Forge Crane, 118, 195,

Foundry Crane, 41, 118, 218.
Foundry Crane, Carriage for, 42.
Foundry Crane, Chain for, 47.
Foundry Crane, Electric, 218.
Foundry Crane, Falling Block, 42.
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Foundry Crane, Independent, 47.
Foundry Crane, Lifting Gear, 43.
Foundry Crane, Racking, 48, 46.
Foundry Crane, Stresses in, 47.
Foundry Crane, Wheels for Carriage, 46.
Foundations, 40, 53, 55, 58.

Friction Gear, 93.

Friction in Crabs, 12.

Friction in Crane, Fonndry Gearing, 47.
Friction in Crane Jack, 130.

Friction Gear, Weston Bleck, 7.
Friction Crane, Worm Hoist, 102.

Fuzee Barrel Derrick, 50,

G

Gantry Crane, 112

Gearing for Crab, Double-purchase, 18.

Gearing for Crab, Single-purchase, 10.

Gearing for Crab, Treble-purchase, 20.

Gearing, Shrouding for, 22,

Gearing, Strength of, 12.

Girders for Overhead Cranes, 68, 78, 118,
214, 217, 221, 225.

Goliath Crane, 112

Grafton Locomotive Crane, 107.

Grain Flevator, 157,

H

Hadceock Ammunition Hoist, 177.

Hall Elevator, 175,

Handles for Crab, 10, 14, 15, 18, 20, 28.

Henderson Derrick Gear, 48.

High Speed Crane, 105.

Hoists, Electric, 177,

Hoists, FElectric, Preventing Overload-
ing, 17s.

Hoists, Steam Power. 85.

Hoists. Steam Power, Belt-~hifting Gear
for, 00,

Hoists, Steam Power, Brake for, 90.

Hoists, Pneumatic, 254,

Holmes Trawler Winch, 152,

Holt and Willetts Pulley Block, 145.

Holt and Willetts Elevator, 247.

Holub Pulley Block, 147.

Horse Power Defined, 86.

Hutchinson and Newton Ship Derrick
167.

Hydraulic Cranes, 191,

Hydraulic Cranes, Coaling, 193.

Hydraulic and Electric Cranes, Com-
bined, 195,

Hydraulic Jacks, 184, 197, 198.

Hydraulic Engines, 241.

»

Independent Foundry Crane, 47.
Independent Whip Crane, 40.
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Jacks, Hydraulic, 134, 197, 198.
Jacks, Hydraulic, Capacity of, 197, 198.
Jacks, Hydraulic, Efficiency of, 136.
Jacks, Hydraulic, Power of, 136.
Jacks, Lifting, 128.

Jacks, Pulling, 198.

Jacks, Screw, 129,

Jacks, Screw, Friction in, 120.
Jacks, Screw, Power of, 130.

Jacks, Ship, 1

Jacks, Traversing, 180.

Jacks, Windlass, 133.

Jacks, Windlass, Power of, 183.

Jib Crane, 25.

Jib Crane, Electric, 200.

Jib Orane, Speeds of, 201.

Jib, Lowering, 66.

Jib, ¢“Swan” Neck, 40.

K
Keith Electro Magnet, 177.
Kelley Ship Winch, 152.

Kieffer Pulley Block, 147.
Koll Crab Brake. 150.

L
Lancashire Dynamo Motor Co., 204, 212,
216.
Lighthouse and Gibson Pulley Block,
147,

Lifting, Electro Magnet for, 177.

Lifts, Anderson, 176.

Lifts, Belt, Size of, 104.

Lifts, Cage or Car, 97.

Lifts, Cost of Maintenance, 168, 250.

Lifts, Electric, 168 245.

Lifts, Electric, Brakes for, 250.

Lifts, Electric, Comparison
Hydraulic, 168, 250.

Lifts, Electric, Current Controllers, 169,

with

46.
Lifts, Electric, Gearing for, 246, 247.
Lifts, Electric, Hall, 175.
Lifts, Electric, Otis, 169.
Liits, Flectric, Push Button System, 172,
247.

Lifts, Electric, Speeds of, 246, 250.

Lifts, Electric, Speed Regulatlon 169,
25 0

Lifts, Electric, Stopping Device for, 169.

Lifts, Gearing for, 98, 102, 104, 246, 247.

Lifts, Hydraulic, 251,

Lifts, Hydraulic, *‘ Plunger,” 254.

Lifts, Hydraulic, Stopping Device for,
169.

Lifts, Hall, 175.

Lifts, Otis, 169.

Lifts, Power of, 102.
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Lifts, Ropes for, 100;

Lifts, Ropes, Preservation of, 169.

Lifts, Safety Gear for, 100.

Lifts, Speed of, 98, 246, 250.

Lifts, Stopping Device for Electric or
Hydraulic, 169.

Lifts, Tension Device, 176.

Lifts, Thomas, 176,

Lindsay Friction Clutch, 201.

Loading Ship, Improvements in Appli-
ances for, 154.

Locomotive Steam Cranes, 104, 187.

Locomotive Steam Cranes, Engines for,
106, 1

Locomotive Steam Cranes, Gearing for,
105, 188.

Locomotive Steam Cranes, Speeds of,
188, 191.

Locomotive Electric Cranes, 200, 204.

London Block, 143.

Loose Roller Path for Cranes, 107, 201,
207.

Lowering Jib, 48, 66, 107.

Luffing Jib, 48, 66, 107.

Magnet Lifting, 177.

Manufacture of Chains, 138.

Marks Brake. 80.

Matthew and Leith Pulley Block, 147.
Meacock and Ravenscroft Clutch, 84.
Mechanical Advantage of—

Crab, Single-purchase, 11.
Crab, Double-purchase, 17.
Crab, Treble-purchase, 20.
Crab, Cherry, 74.

Crane, Whip, 87, 38.
Jack, Hydraulic, 136.
Jack, Screw, 130.

Jack, Windlass, 138,
Pulley Block, 2, 7.
Windlass, 7.

Windlass, Chinese, 8.

Motors, Electric, 176, 177, 180, 183, 195,
203, 204, 209, 212, 214, 216, 218, 219, 224,
225, 237, 241, 247.

Motors, Electric, Single-phase, 208.

N

Nicholson Boiler, 113, 118.

o

Origin of Whip Crane, 86.

Otis Elevator Co., 169.

Overhead Electric Cranes, 128, 176, 214,
221, 225 231.
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Overhead Electric Cranes, American, 281,

Overhead Electric Cranes, Brakes for,
183, 216, 224.

Overhend Electric Cranes, Controllen or
Switches, 181, 217, 224,

Overhead Electric Cmnus, Cross-winding
or Twisting, 183, 225,

Overhead Electrie Cranes, Electro-mag-
netic Brake Release, 179,

Overhead Electric Cranes, Girders for,
214, 217, 221, 225.

Overhead Electrie Cranes, Lowering of
Load, 180.

Overhead Eleetrie Cranes, Motors, 183,
214, 224, 237,

Overhead Eleetrie Cranes,
Overloading, 178.

Overhead Elecetric Cranes,
Burning of Armature, 178.

Overhead Elcetric Cranes, Span of, 181,
221, 925, 231.

Overhead Elecetric Cranes, Speed of, 181,
214, 225, 231, 233, 287,

Overhead Hand Cranes, 66.

Overhead Hand Brake, Self-sustaining,
74, 30.

Overhead Hand Crab Brake, 74.

Overhead Hand Cross-winding or Twist-
ing, 70.

Overhead ITand Brake End Carriages, 68,

Overhead Hand Brake, Girders, 68, 8

Overhead Hand Bmkvs. Liftiug Mcch:m-
ism, 74, 80.

Overhead Hand Brake, Marks, 80.

" Overhead Hand Brake, Power of, 80.
Overhead Hand Brake, Racking, 72, 80.
Overhead Hand Brake, “ Runner,” 72.
Overhead Hand Brake, Span, 68, 78,
Overhead R()]K,-dll\k,ll Cranes, 122,
Overhead Rope-driven Cranes, Ropes for,

123.

Preventing

Preventing

Overhead Rope-driven Cranes, Span, 127

Overhead Rope-driven Cranes, Speeds,
122, 127

Ovcrhe'ul “Shaft-driven Cr: anes, 120.

Overhead Steam-driven Cranes, 115,

Overhead Steam-driven (.‘r:mes, Boiler
and Engine for, 118.

Overhead Steam-driven Cranes, Gearing
for, 118,

Overhead Steam-driven Cranes, Girders,
118.

Overhead Steam-driven Cranes, Span, 118

Overloading Electric IHoists, Preventing,

8.
Overwinding Electric Crancs, Prevent-
ing, 204.
P
Pawling and Harnischfeger Cranes, 232,

Pickering Pulley Block, 145.
Pilllar Cranes, 30,

INDEX.

Pillar Cranes, Crab for, 82.

Piljar Crane Jib, Diagonal, 81.

Pillar Crane Jib, Horizontal, 85.

Pillar Cranes, Slewing Remstsnce to, 88.

Pillar Cranes, Stresses in, 32, 88, 85.

Pitch Chain, 138,

Plunger Elevators, 254,

Portable Electric Cranes, 200.

Portable Hand Cranes, 61,

Portable Hand Cranes, Bulancing of, 61.

Portable Hand Cmnes Dimensxons,
Chief, 66.

Portable Hand Cranes, Jib Lowering,
66

6.

Portable Hand Crancs, Slewing, 65.

Portable Hand Cranes, Stresses in, 65,

Portable Hydrulie Cranes, 191.

Portable Hydraulic Cranes, Speeds of,
101, 193.

Power and Speed, 85.

Power or Purchase of Crab, Cherry, 74.

Power or Purchase of Crab, Double-
purchase, 17, 18.

Power or Purchase of Crab, Single-pur-
chase, 11.

Power or Purchase of Crab, Treble-pur-
chase, 20.

Power or Purchase of Crane, Whip, 87,
38.

Power or Purchase of Jack, Hydraulie,
130.

Power or Purchase of Jack, Screw, 130,

Power or Purchase of Jack, Windlass,
133,

Power or Purchase of Lift or Elevator,
102,

Power or Purchase of Pulley Blocks, 2, 7.

Power or Purchase of Windlass, 7.

Power or Purchase of Windlass, Chinese,
3

Pressure on Crab Bearings, 24.

Pulley Blocks, 2.

Pn]ky Blockq Alldays and Onions, 147.

Pulley Blmks Brake Mechanism, 145

Pulley B]ocks, Chain, 5, 144.

Pulley Blocks, Cherry, 147.

Pulley Blocks, Efticieney of, 7.

Pulley Blocks, Friction in, 7.

Pulley Blocks, Holt and Willetts, 145.

Pulley Blocks, Kicffer, 147,

Pulley Blocks, Lighthouse and Gibson,
147

Pulley Blocks, London, 143,

Pulley Blocks, Matthew and Leith, 147,
Pulley Blocks, Pickering, 145.

Pulley Blocks, Power of, 2 7.

Pulley Blocks, Priest, 145.

Pulley Blocks, Rope, 143.

Pulley Blocks, Rousseau, 143,

Pulley Blocks, Sclf-sustaining, 7, 144.
Pulley Blocks, Thompson, 143.

Pulley Blocks, Weston, 2, 5.

Pulley Blockﬂ Worm~gearmg, 145.

Push Button System, Elevators, 172, 247.
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R

Racking Motion, 43, 46, 72, S0.
Racking Motion, Purchase of Gear for,
47.
Racking Motion, Power required for, 46,
72.

Ransome and Rapier Cranes, 167, 184,
187, 213, 214, 231.

Renvell Pne‘umatic Hoist, 254.

Resistance to Slewing, 83, 59.

Roller Path for Cranes, 107, 201, 207.

Rope-driven Cranes, 122, 127.

Rope-driven Cranes, Ropes for, 123,

Ropes for Elevators, 100.

Ropes, Hemp, Breaking and Working
Loads for, 140. .

Ropes, Steal
Loads for, 14

Ropes, Trentment of, 123, 142,

Rousseau Pulley Block 143.

Royce and Claremont Electric Crane,
180.

Brea.king and Working

Rum;er, Foundry Crane, 43.

S

Safety Gear, 100.

Scott Crab, 149.

Securitas, Jack, 198,

Nelf-sustaining Brakes, 74, S0.
Self-sustaining Property of Weston Block,

5.
Sellers Electric Cr:me, 231.
Sheer Legs, 156, 187.
Ships, Coaling, 1)4 165, 166, 2387.
Ships, Loading, 15
Ship's Derricks, 16:
Niemens Motor, 203.
Single-track Cranes, 127, 208, 211.
Slewing, Resistance to, 33, 59,
Slewing, Gear, 60, 65, 106, 204.
Smith, H. R., Electric Hoist, 177.
Smith, Thos., Crane Locomotive, 104, 204.
Smith, Thos., Cranc Traveller, 116, 120,
217, 219.
Solenoid for Actuating Hoist, 177,
Spen of vaellcrs, 78, 181, .211, 225, 281,
233, 287
Spmguu Electric Crane, 180.
Square Shaft Travellers, 120.
Stability of Foundations, 58.
Nteam Cranes, Fixed, 113,
Steam Cranes, Locomotive, 104, 187.
Steam Cranes, Travellers, 115.
Steam Cranes, Wharf, 115.
Steam Hoists, 85.
Stothert and Pitt Crane, 200.
Strap Brake, 19.
Strength of Chains, 139.
Strength of Gearing, 12.
Strength of Ropes, Hemp, 141,
Strength of Ropes, Steel, 142,

Strength of Shafts, 13. .
Stresses in Crab, Double-purchase, 18.
Stresses in Crab, Single-purchase, 12.
Stresses in Crab, Shaft, 13.

Stresses in Cranes, Derrick, 53.
Stresses in Cranes, Foundry, 47.
Stresses in Cranes, Pillar, 32, 33, 34.
Stresses in Cmues Portnble, 65.
Stresses in Cmnes, Wall, 28.
Stresses in Cranes, Whnrf 55.
Stresses in Cranes, Whip, 33, 39.
Stud Chain, 186.

Stuffing Box, Revolving, 115.

T

Taylor and Hubbard Locomotive Crane,

Testing Chains, 138.

Thomas Lift, 176.

Thompson Pulley Block, 148.

Tie Rods, Stresses in, 28, 32, 83, 88.

Titan Cranes, 184.

Titan Cranes, Speeds of, 185.

Transporters, Temperley, 154, 237.

Transporters, Temperley, Capabilities of,
165, 237.

Transperters, Temperley, Electric, 241.

Transporters, Temperley, Hydraulic, 241.

Transporters, Temperley, Speeds of, 165,
241,

Travelling Cranes. (See Overhead Cranes.)
Traversing Load on Overhead Crane, 72,
80.

Traversing Jack, 130.

Trawler Winch, 152.

Treble-purchase Crab, 20.

Types of Locomotive Cranes, 104, 187.
Tyzack Ship Derrick, 167.

U
Unloading Appliance for Ships, 154.

v

Vaughan Electric Cr.me, 1\l 221,
Vaughan Falling Block,
Vaughan Overhead Ropc Cmne, 124,127,

w

Warehouse Cranes, 28, 91.

Warehouse Cranes, Brake for, 95.

Warehouse Cranes, Convertible Hand or
Power, 95.

Warehouse Cranes, Crab, Friction for, 93.

Warehouse Cranes, Gearing for, 93.

Walking Cranes, 127, 208, 21i1. -

Walking Cmnes, Specds of 128, 210.
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Wali Cranes, 25, 98.

Wall Cranes, Radius of, 28.

Wall Cranes, Securing to Wall, 29,

Wall Cranes, Stresses in, 28.

Waygood Electric Lifts, 245.

Waygood Hydraulic Lifts, 251,

Wellington Crane, 112,

Weight of Foundations, 50,

Weston Block, 2, 5.

Wharf Crancs, 55, 115, 204.

Wharf Cranes, Electric, 204.

Wharf Cranes, Electric, Speeds of, 204.

Wharf Cranes, Foundations, 55,

Wharf Cranes, Slewing, Resistance to,
59.

Wharf Cranes, Slewing, Gearing for, 60.

Wharf Cranes, Stresses in, 55.

Wheel Base for Traveller End Carriages,
70.

Whip Crane, 36.

Whip Crane, Brake, 40.

Whip Crane, Capacity of, 41.

Whip Crane, Chain, 40.

Whip Crane, Independent, 40.

Whip Crane, Independent. Foundation
for, 40.

Whip Crane, Jib, 40.

Jouy Hevwoop, Excelsior Printing and Bookbinding Works, Manchester.

Whip Crane, Lifting Gear, 87.

Whip Crane, Purchase or Power, 37, 88,

Whip Crane, Slewing, 41.

Winches, Capstans, and Crabs, Improve-
ments in, 148,

Winch, Asmissen Electric, 152.

Winch, Beckett and Roberts Brake, 150.

Winch, Electric, 214, 241,

Winch, Holmes Trawler, 152,

Winch, Kelley, Ship, 1£2.

Winch, Scott, Friction Driving Gear, 149.

Winch, Hydraulic, 241.

Windlass, 7.

Windlass, Chinese, 2.

Windlass Jack, 133.

Windlass, Power of, 7.

Witte Crab, 148.

Wormn Gearing, Efficiency of, 108.

Worm Gearing, Pulley Block, 14

Worm Gearing for Lift, 98.

Wotherspoon Crab, 148,

Wrought-iron Jib Crane, 25,

Y

Youngs Jacks, 129, 135, 197,



























