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compiled by the engineering staff of the Shaw-Box Division of Mannin
Maxwell 86 Moore, Inc., is offered to the engineering profession, schoo
and colleges as an authoritative work on crane engineering, des
application of cranes.

All of the equipment and construction details of all units illustrated a
of "Shaw-Box" design and manufacture and are submitted as exhibits
the engineering resourcefulness, manufacturing techniques, and attai
ments made since 1888, when "Shaw-Box" invented and developed t l
multi-motored electric traveling crane. So within is sixty- three years
progress in crane engineering, from that year to the date of this publicatio

MANNING,  M A X W E L L  &
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SHAW-BOX CRANE &  HOIST DIV.
MUSKEGON M I C H I G A N



PAGE 6

Double cantilever bucket handling gantry crane used to unload coal and
deliver it to storage.

Typical installation of single-point l i f t  ice plant crane used to pull eight
ice at a time.

View of underbraced traveling wall crane serving a localized assembly area.

A double girder hand operated traveling crane installation. Crane is used
for erection and standby service in a power plant.

275.ton capacity crane in process of assembly in the -Shaw-Box" shops. Notice that each girder
is carried on two equalized trucks with rigid tie. See page 27 for illustration of this crane in service.
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Cranes have been developed and are available in many types to
provide for the varied operations that must be performed by cranes
under a wide variety of service necessities.

The purpose of this section of Crane and Hoist Engineering is
to illustrate many of the types that are available, identifying each
by the name employed in this Industry, and outlining briefly, the
most popular use for each type.

There are illustrations, not only of overhead traveling cranes,
but many special types developed to perform specific operations.
The fundamental engineering employed in the development of  all
types is identical, and therefore the engineering data included in
this book is applicable to each of the many types illustrated.
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JIB CRANES

S W I N G I N G  B R A C K E T  A  s imple j i b  crane at -
tached to building walls or columns to serve localized areas.
Hoisting mechanisms may be either chain block or  electric

' t  Usua l l y  employed on ly  i n  capacities u p  t o  2 -tons
a heavy thrust and pul l  is set up  by the crane on

the building column or wall to which it is attached.

TOP BRACED W I T H  CRAB This type revolves
a complete circle. Bottom bearing is mounted on a founda-
tion i n  the floor, t o p  bearing is  attached t o  an overhead
support. The hoisting on hand operated cranes is  accom-

by turning a crank handle. Available also with hoist
operated b y  an  electric motor.  Tro l ley  t ravel  i s

accomplished by  pulling on an endless chain. This  type is
quite popular in small foundries and to serve localized areas
in many types of industry.

T O P  B R A C E D  O n  this type, the hoisting unit is either
a chain block o r  electric hoist suspended f rom a  trol ley.
Bottom bearing is set on a foundation in the floor, top bearing
is attached to an overhead support. Usually only used for
capacities up  to  and including two tons. This type also is
popular in  small foundries and t o  serve localized areas i n
many industries.

UNDER BRACED WITH CRAB This type is simi-
lar to Top Braced With Crab except that because the bracing
is underneath the boom, higher hook l i f t  is  obtainable i n
the same height, but less trolley travel is available.
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PORTABLE ELECTRIC T h i s  is a special pur-
pose crane developed especially to  serve localized
molding hays, assembly floors, and as a spout hoist
at open hearth furnaces. When cranes of this type
are used, top and bottom bearings are installed on
a number or all of the columns in a shop so a crane
may be picked up by the large overhead crane and
set on the bearings at any column in the shop.

SELF SUPPORTING FULL REVOLVING JIB CRANES

FLOOR MOUNTED L IGHT CAPACITY This
type is bolted to  the floor, usually b y  means o f
expansion bolts. Hoisting mechanism may be either
a chain block or a small electric hoist. One of its
most popular uses is to serve machine tools, assem-
bly floors, and as auxiliary units to  the overhead
crane.

GROUND M O U N T E D  T h i s  type is installed in
a foundation either in the shop or yard. The founda-
tion is usually flush w i th  the ground level. Fre-
quently used to  serve individual molding bays in
foundries, loading and unloading docks at receiving
and shipping departments, in scrap yards for hand-
ling material to and from shears and presses. and in
the yards of railroad shops for loading and unload-
ing materials from the cars.
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PILLAR CRANE T h i s  type used almost exclu-
sively at railway freight stations for unloading heavy
material from freight cars. Capacities are usually
from 5 to 15 tons. The crane requires a large founda-
tion to which i t  is bolted. Has only two motions,
namely hoist-lowering and swing. Hoisting may
be by hand by crank handles, or by electric or air
motors. Swing is by pushing on the load.

TOP BRACED FULL REVOLVING Wi th  this
type, all motions, hoisting, trolley travel, and swing,
are usually electrically operated. Crane is bolted to
a large foundation. Capacities range from t o
15 tons and maximum radii of 20 feet. Top braced
type is employed when maximum trolley travel is
required. Popular uses are in forge shops and rolling
mills to serve forging hammers and furnaces, and in
railway shops to serve large machine tools as auxil-
iary units to overhead cranes to localize handling.

UNDER BRACED FULL REVOLVING Basic-
ally, this crane is the same as the top braced and
is used for identical purposes under conditions where
maximum hook lift is required and maximum trolley
travel is not essential.

The Top Braced and the Under Braced Types
are available with any or all of the motions operated
by hand, by crank handles.
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TRAVELING J IB  CRANES

WALKING JIB Th is  type, usually with all motions
power operated, is supported on a track installed on
the ground and an  addit ional t rack  overhead.
Travels the length of the building and the jib rotates
through a complete circle. Used extensively as an
auxiliary unit to overhead traveling cranes to serve
localized assembly bays and other areas.

TRAVELING WA L L CRANES

TOP BRACED TRAVELING WA L L  CRANE
This type travels on tracks supported on the build-
ing columns and usually used as auxiliary unit to
overhead traveling cranes to serve localized assem-
bly floors o r  molding bays. Frequently used t o
handle riveting hammers in structural shops. Crane
has three motions, longitudinal, cross travel, and
raise and lower. This type imposes heavy thrusts
and pulls on the building structure and should not
be installed unless provision is made in the structure
to withstand the loading i t  imposes.

U N D E R  B R A C E D  T R A V E L I N G  W A L L
CRANE T h i s  type is essentially the same as top
braced type except that the jib is braced from below.
This type gives maximum hook l i f t  with reduced
trolley travel. This type also imposes heavy load-
ings on the building structure and should not be
installed unless provision has been made i n  the
structure to withstand the loading it imposes.

R O TAT I N G  T R A V E L I N G  WA L L  C R A N E
This type is used for same purpose as the two types
described above, but  is slightly less expensive. I t
has the advantage that it can swing out beyond each
end of the track on which it travels. I t  does not have
trolley travel motion, i ts motion being limited to
longitudinal travel, hoist and lower, and swinging.
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SINGLE GIRDER BRIDGES

TOP R U N N I N G  P U S H  T Y P E  H o i s t i n g  unit  usually an electric hoist.
Generally used in  capacities under two  tons for those places where rapid
traveling is required. Pr inc ipal ly  used i n  ice plants fo r  pul l ing ice and
foundries to  serve individual mold ing bays.

TOP R U N N I N G  H A N D  G E A R E D  T Y P E  Tr a v e l  is accomplished
by pul l ing on an endless chain, Hois t ing un i t  either an electric hoist o r
chain block. This type used part icularly for intermit tent service in capaci-
ties up to ten tons and under conditions where crane service requirements
are insufficient to  warrant an electrically operated crane. W i t h  this type,
loads may be spotted very accurately.

TOP R U N N I N G  E L E C T R I C  T Y P E  B r i d g c  motion electrically oper-
ated, usual ly controlled f rom the floor. Ho is t ing  un i t  usually an electric
hoist wi th  either a hand geared or motor driven trolley. Bu i l t  in capacities
to five tons and generally used to serve side bays in large plants or the main
bay in  smaller plants when crane service w i th in  i ts capacity is suitable,

U N D E R H U N G  P U S H  T Y P E  T h i s  t y p e  t ravels o n  t w o  - b e a m s
supported overhead. Movement is by pushing on the load. Hoist ing unit ,
usually electric hoist or chain block. Suitable for use when loads to be han-
dled are two tons and less and where rapid travel is essential. Usually used
in warehouses, shipping and receiving departments, and individual mold-
ing bays in  foundries and erecting floors in  machine shops.

U N D E R H U N G  H A N D  G E A R E D  T Y P E  T h i s  type  travels o n  t w o
I-beams suspended overhead. Hoist ing uni t  either electric hoist or chain
block. Movement is by pulling on an endless chain. Principal usage: found-
ries, machine shops, warehouses, shipping and  receiving departments
where i t  is more practical to support the runway overhead. Though travel
is slow, loads may be accurately spotted wi th  this crane.

U N D E R H U N G  ELECTRIC  T Y P E  T r a v e l  is electrically operated and
usually controlled f rom the floor. Hois t ing un i t  usually an electric hoist
wi th either hand geared or motor driven trolley. Bu i l t  in capacities to five
tons. Used in industrial plants and warehouses where i t  is more econom-
ical to  support the crane runway overhead.
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TRANSFER BRIDGES

TOP R U N N I N G  T R A N S F E R  T Y P E  T h i s  crane is the usual top run-
ning type, either hand or electrically operated and wi th a section o f  track
suspended beneath i t  t o  engage spur tracks on one or both sides o f  the
crane runway. Bu i l t  in capacities to five tons. W i th  this type, one hoisting
unit serves the crane runway and the tracks which the crane engages.

U N D E R H U N O  T R A N S F E R  T Y P E  T h i s  crane, either hand o r  elec-
tr ical ly operated, is used for same purposes as top  running type. I t  oper-
ates on tracks supported overhead and is used when i t  is more practical
and economical to support the crane runway overhead.

OVERHEAD TRANSPORTER

A "Shaw-Box" development for rapid handling of
materials on straight overhead tracks. Operation
of hoist motion and trolley travel is accomplished
by a single drum hoist or winch. In operation, load
is raised until load block engages trolley and travel
starts immediately without stopping the hoisting
mechanism. Load may only be lowered at predeter-
mined intervals along the track, but any discharge
location along the track may be selected at will.

F I X E D  T Y P E  O v e r h e a d  transporter used to
lift ma te r ia l  f r o m  ca rs  t o  second s t o r y  o f
building and for lowering material f rom second
floor in to  rai lroad cars a t  ground level.

A U T O M AT I C  T R A N S P O R T E R  T R O L L E Y  Spec ia l  trolley used 'in
connection wi th  overhead transporter. I l lustrat ion shows load hook in its
highest posit ion pr ior  to  start  o f  trolley travel.

T R AV E L I N G  T Y P E  U s e d  principally to load
and unload cargo from ships. Transporter travels
along ship dock T h e  portion reaching over the
boat is hinged.

P O R TA B L E  T Y P E  T h i s  arrangement p ro -
vides f o r  qu i ck l y  ins ta l l ing  a n d  d ismant l ing
track sections on ships for  loading and unload-
ing purposes.
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ELECTRIC T R AV E L I N G  CRANES

SINGLE T R O L L E Y  S I N G L E  H O O K  C R A N E  Standard  overhead
electric traveling crane wi th  single load hook. Whi le i l lustrat ion shows a
floor controlled crane, this type usually operated from a cage at  one end
of bridge. B u i l t  i n  a l l  capacities required b y  industry,  though usually
cranes above 20-ton capacity are equipped w i th  an auxi l iary hoist,

SINGLE T R O L L E Y  W I T H  A U X I L I A R Y  H O I S T  Standard  over-
head travel ing crane wi th  quick acting auxiliary hoist. Bu i l t  in all capaci•
ties and spans required by industry. Th is  type invariably controlled from
an operator's cage. Aux i l ia ry  hoist is employed for the rapid handling of
l ight loads.

DOUBLE T R O L L E Y  C R A N E  S t a n d a r d  electric travel ing crane w i th
two trol leys.  I l l us t ra t ion  shows each t ro l l ey  equipped w i t h  auxi l iary
hoist. Frequent ly,  no auxil iary hoists are employed, and also frequently
only one t ro l ley is  equipped w i t h  a n  auxi l iary hoist.  Usual ly  used for
handling very heavy or long loads. Bu i l t  in all capacities and spans required
by industry.  Th is  type most frequent ly employed in  rai lroad shops and
large power plants.

L A D L E  C R A N E  A  special purpose overhead electric t ravel ing crane
developed for  handling ladles o f  hot metal i n  foundries and steel mil ls.
Equipped with auxiliary trolley for tipping ladle. Usually built in capacities
of 50 tons upward. •

R O TAT I N G  CHARGING  CRANE I n  addition to the usual three crane
motions, has rotat ing motion for charging tongs used to  charge furnaces
with ingots and remove them f rom furnace.

. . . . .  .

•
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L O C O M O T I V E  T U R N T A B L E  C R A N E  A  special purpose crane
developed part icular ly fo r  use i n  the locomotive repair shops w i th  com-
paratively narrow bays so that locomotives brought in on a track parallel
with the crane bay may be lifted and turned at  r ight  angles to the crane
bay.
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T R AV E L I N G  C R A N E  W I T H  R O T A T I N G  J I B  A  special purpose
traveling crane employed to  serve the crane bay and pick up  or deposit
loads in adjoining bays. Hoist ing mechanism is carried on the j ib and acts
as a counter weight.

P U S H  T Y P E  G A N T R Y  " A "  F R A M E  A  mobile load-handling uni t
supported on casters that  swivel. Generally used in small shops and auto-
motive repair stations, B u i l t  in  capacities up to  and including two tons.
Hoisting units either electric hoist  or chain block. Loads may be picked
up any place wi th in  the area the crane serves and moved to  any desired
point wi thin the area.

H A N D  O P E R A T E D  S T A T I O N A R Y  G A N T R Y  U s u a l l y  used a t
freight stations and transfer points o f  railroads where volume is insuffi•
cient t o  jus t i f y  electr ical ly operated equipment.  Crane is  mounted o n
concrete foundation. Ho i s t  and t ro l ley  t ravel  accomplished by  hand b y
turning crank handles, General ly bu i l t  i n  capacities o f  5 to  IS  tons.

E L E C T R I C A L LY O P E R AT E D  S TAT I O N A R Y  G A N T R Y  Genera l ly
used at freight stations and transfer points where considerable volume of
freight is handled. The crane is mounted on concrete foundations. Crane
trolley is a  standard crane type  and usual ly control led f rom operator's
cage. Generally bu i l t  capacities o f  25 to  50 tons.

SEA T R A I N  C R A N E  A  special purpose crane used a t  ra i lway docks
to pick up completely loaded freight cars from the dock and deposit them
in a ship, or  vice versa. Canti lever section o f  structure is hinged so that
i t  may be raised.

DOUBLE C A N T I L E V E R  C R A N E  A  special  purpose crane usual ly
used i n  ship yards fo r  handl ing plates and generally b u i l t  i n  spans o f
approximately 200 feet. Normal ly  there is a min imum distance of  40 feet
between gant ry  legs so t h a t  materials m a y  be handled between them.

T R AV E L I N G  G A N T R Y  C R A N E  T h i s  type, al l  electrically operated,
travels on rails installed on the ground, and is usually equipped wi th  high
speed hoist and trol ley travel.  Generally used t o  handle and store bu lk
materials over a large area.
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L O C O M O T I V E  C R A N E  O N  R A I L S  A  general purpose crane w i t h
many uses operating on standard gauge rai lroad tracks. Crane travels,
hoists, swings a  complete circle, and  boom m a y  be raised o r  lowered.
Power is b y  ei ther steam engines, electric motors, gasoline engines, o r
Diesel o r  Diesel-electric power plants. Usual ly arranged so tha t  i t  may
handle a clam shell bucket in addit ion to the usual load hook.

, O F
I M E  i g rpr

.tairAirp.

L O C O M O T I V E  C R A N E  W I T H  C A T E R P I L L A R  T R E A D S  A
mobile crane w i th  many uses, having same characteristics as crane des-
cribed above, except that  i ts  scope of  operation is not  confined to  tracks
inasmuch as i t  is completely mobile. Generally used fo r  al l  l i f t ing  con-
ditions required in a yard handling bulk materials and for steel erection.

L O C O M O T I V E  C R A N E  O N  R A I L W A Y  T R U C K S  T h i s  type, used
almost exclusively on railroads, is for the same usage as two types above,
but usually o f  heavier capacity and mounted on standard rai lway trucks
with equipment so that i t  may be coupled into the work train.

F L O AT I N G  C R A N E  —SHEAR L E G  T Y P E  U s e d  principally i n  f i t -
t ing-out basins and harbors to install boilers and heavy machinery during
ship construction. This  type is the least expensive o f  floating cranes.

SCOTCH D E R R I C K  A  general purpose inexpensive y a r d  crane f o r
general handling. Also used on top of buildings during erection for general
lifting.

BLOCK S E T T I N G  C R A N E  — T R A V E L I N G  R O T A T I N G  T Y P E
A special purpose crane used for  bui ld ing break waters and harbors and
repair service. Usual ly  bu i l t  in  capacities o f  40 to  80 tons.
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S TAT I O N A R Y  H A M M E R H E A D  C R A N E  T h i s  t y p e  used almost
exclusively i n  sh ip  yards as a  f i t t i ng -out  crane f o r  placing t he  heavy
machinery in  hulls o f  ships under construction.

DOCK C R A N E  A  t rave l ing  gan t r y  t y p e  crane w i t h  ro ta t i ng  boom
commonly called "whir l ies,"  used for a variety o f  purposes on docks and
in ship yards. Usually equipped to handle clam shell bucket and magnet,
in addi t ion t o  the load hook.

F L O AT I N G  C R A N E  — LUFFING T Y P E  A  special purpose crane
used principally for  ship repair work. Used in  the ship yards and a t  sea.
Usually o f  heavy capacity. Boom may be raised or lowered as indicated
on print.

F I T T I N G -OUT C R A N E  — LUFFING A N D  R O T A T I N G  T Y P E  A
special purpose type used by ship yards for handling machinery and heavy
parts into and out of the hulls o f  ships.

S T A T I O N A R Y  T R A V E R S I N G  A N D  R O T A T I N G  C R A N E  A  F L O A T I N G  C R A N E — R O TAT I N G  A N D  L U F F I N G  T Y P E  U s e d
special purpose crane for ship yard use, used in fabricating hulls p r i n c i p a l l y  for  ship repair work, either in  the f i t t ing-out  basin or  harbor.
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T HE patented "Shaw-Box" specialities described below were developed to make it possible to pro-
cure swinging bracket jib cranes, single girder bridge cranes of the top running and underhung push
type, and top running geared type, quickly and most economically. With each of them, all parts
required to build the type of crane for which each is available, except the I-beam or the I-beam and

shaft, are available in one package from distributors across the country. Each type crane may be completed
in an hour, the only tool required being a wrench because there is no machining to do—not a single hole to
drill. Cranes acquired in this manner are modern factory-built cranes obtained at the very lowest cost.

SWINGING B R A C K E T  J I B  CRANES This
assembly consists of one flexible tension member and clamps,
one t o p  bearing bracket and pint le  assembly, one lower
hearing bracket and boom end, and one boom end assembly
with tension adjuster. Available in two sizes to build swinging
bracket j ib cranes from 500 to 9,000 pounds capacity.

TOP R U N N I N G  P U S H  T Y P E  B R I D G E S
This assembly consists of two end trucks completely assem-
bled, including adjustable clamps to  f i t  beams from 8" to
15" American standard section I -beams: wheels a re  15"
diameter equipped w i th  ant i -friction bearings, and wi l l  f i t
16 pound to 40 pound ASCE standard rails. Cranes of from
500 to 4,000 pounds capacity and up to 30 feet span may be
built with this assembly.

UNDERHUNG P U S H  T Y P E  BRIDGES This
assembly consists o f  one pair  o f  steel crane ends and four-
wheel carriages, each having four wheels with hardened treads
equipped with ball bearings. Carriages are adjustable to f i t
6" t o  15" American standard I -beams. The clamps on the
end trucks are adjustable to f i t  8"  to 15" American standard
section I -beams. Wi th  this assembly, underhung push type
cranes of  from 500 to  4,000 pounds capacity with spans up
to 30 feet may he bui l t .

TOP R U N N I N G  GEARED T Y P E  BRIDGES
This style, available in two sizes, with which cranes from 500
pounds to 12,000 pounds capacity, with spans up to 30 feet,
may be built. Each assembly consists of one pair of end trucks
complete wi th  wheels, equipped w i th  roller bearings, cross
shaft couplings, one adjustable cross shaft bracket and bear-
ing, one chain wheel. chain guide, and operating chain with
an open connecting link.
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0
SELECTING A CRANE

NE of the principal purposes of Crane
and Hoist Engineering is to display the
various types of cranes employed by
industry, with an outline of the service
which each is intended to perform to
make it easy to select the most economi-

cal type for the work to be performed by the crane.

The selection of an overhead traveling crane can
become difficult or may be a simple proceeding with
the certainty that the type selected is the best and
most economical for the work required of it.

Primarily, overhead electric traveling cranes are
designed and built for the following service classifi-
cations.

(A) I N T E R M I T T E N T  A N D  S T A N D B Y
SERVICE—Typical examples are cranes for

power plants, pumping stations, and those
places in industry where the crane is used very
infrequently.

(B) I N D U S T R I A L SERVICE — Typical exam-
ples are cranes for machine shops, foundries,
and all industrial plants where crane service is
an important part o f  the production process.

IC) R A P I D  HANDLING SERVICE —Typical
examples are magnet handling cranes, grab
bucket operating cranes, and cranes continu-
ously handling materials in and out of storage

(D) STEEL M I L L  SERVICE—These cranes are
built to the AISE Specifications or the specifi-
cations of individual steel mills to perform the
various specialized services that exist in steel
mills.
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In general, crane purchasers may be placed in
three classifications:

(A) The individual who purchases the crane for a
new or existing plant.

(B) Firms who issue specifications developed by
their engineering staffs.

(C) Those who delegate the purchase of the crane
to consulting engineering firms to be built to
specifications their consultant develops.

By far, the easiest and most satisfactory method
for those in Classification (A) to pursue is:

1. Outline to a reputable crane builder, or build-
ers, what i t  is desired to accomplish with the
crane, including the inquiry data that applies
as outlined on pages 39 to 42.

2. The. space available for the crane, or the area
it is desired to serve with it.

0

3. Accept the crane builder's recommendations

4. Carefully appraise the value contained in the
cranes offered.

Those in Classifications (B) and (C) can simplify
the selection and insure to  themselves and their
principals that the proper equipment wil l  be ob-
tained at the most economical cost by drawing and
issuing specifications that:

1. Cover cranes designed fo r  the service they
desire to have performed.

2. Wi l l  insure suitable, substantial, modern equip-
ment without requiring the crane builder to offer
other than standard design and construction
to meet the conditions specified.

The information contained in Crane and Hoist
Engineering makes i t  possible for anyone to  con-
form to these suggestions.

OPERATING SPEEDS

PERATING speeds of a crane are very im-
portant because they determine the practic-
ability of the crane for the purpose intended,
limit i ts efficiency and general usefulness,

and are a sizable factor, when variations are made in
speeds, in the cost of the crane. For average condi-
tions, a crane with standard speeds will give most
satisfactory service. For conditions where a cycle of
operations must be performed within a predeter-
mined time, o r  when i t  is necessary to handle a
specific amount of material within a given time, it is
necessary to make an analysis of the operations to be
performed t o  determine whether standard speeds
are suitable or what the speeds should be. The tabu-

lations on the next page are those speeds considered
standard for electric traveling cranes for each of the
service classifications previously described. Those
listed for each classification are, out o f  the crane
builder's experiences, satisfactory to efficiently meet
most requirements of industry.

In building a crane with non-standard speeds, it
is frequently necessary to resort to a special design
to adapt the crane to accommodate the large motors
necessary for  higher speeds; and for  slower than
standard speeds, frequently additional gearing is
quired to reduce the speed, which would tend Lo
increase the cost of  the crane.



Operating Speeds

_

CAPACITY
IN TONS

AUXILIARY
HOISTS

SERVICE C L A S S I F I C AT I O N
INTERMITTENT
AND STANDBY INDUSTRIAL

RAPID HANDLING
BUCKET AND MAGNET "STEEL MILL

Hoist Trolley Bridge Hoist Trolley Bridge Hoist Trolley Bridge Hoist Trolley Bridge
1 60 25 150 150 45 150 350 150 200 350
2 60 25 150 150 45 150 350 125 200 450
3 60 15 150 150 40 150 350 100 200 450
5 36 15 150 150 36 150 300 100 200 400
71/2 30 15 100 150 30 150 300 100 200 400

10 24 15 100 150 24 150 300 80 200 400 60 150 400
15 24 10 100 125 16 150 300 70 200 400 40 150 400
20 20 10 75 125 17 150 300 40 150 350
25 20 10 75 125 18 150 300 30 150 350
30 8 50 100 15 150 300 30 150 350
40 8 50 100 12 100 250 20 125 300
50 6 50 100 12 100 250 20 125 300
nO 5 50 100 12 100 250 18 125 300
75 5 50 100 10 100 250 18 125 300

100 4 50 100 8 100 250 15 125 300
125 4 50 100
150 4 50 100
175 4 50 100
200 4 50 100
250 4 50 100
300 4 50 100

SECTION I I  P A G E  2 1

STANDARD OPERATING SPEEDS IN FEET PER MINUTE FOR ELECTRIC TRAVELING CRANES

NOTES Bridge speeds for "Intermittent and Standby" Service are for cage or floor control. Other classifications for cage control.
° Capacities and speeds are those generally used. Steel Mill Cranes are designed to meet the requirements of each individual mill.

ANALYZING A  TYPICAL PROBLEM

Here is a typical problem, and its analysis:
A 10-ton capacity cage controlled electric travel-
ing crane i s  required t o  serve t h e  yard  o f  a
foundry. From 10:30 a.m. unti l  closing t ime the
crane is required to handle pig iron with a lifting

CRANE. RUNWAY

magnet, handle flasks, and perform the duties
required o f  a crane serving a foundry yard. The
layout o f  the yard is shown on this accompany-
ing drawing.
I t  has been determined that  a crane having the

BRIDGE TRAVEL

'HATCHWAYS

SAND BINS

It
PIG AND SCRAP IRON BINS

STONE BIN

BUCKET HUNG
PARALLEL TO
SPUR TRACK

COKE BINS

400'0" TRAVEL

SPUR TRACK

4
YARD CRANE

GONDOL/.
CARC,I)
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following speeds can take care of all the chores from
10:30 a.m. on:

Hoist 5 0  F.P.M.

Trolley Travel 1 5 0  F.P.M.

Bridge Travel 6 0 0  F.P.M.

I t  is desired to ascertain whether a crane having
these speeds could also, between 8:00 a.m. and
10:30 a.m., unload 50 tons of limestone from a gon-
dola car (1), transport and discharge the limestone
in storage bins at (2) a distance of 400 feet. I t  is
proposed to use a one cubic yard capacity electrically
operated "hook-on" type grab bucket.

Crushed limestone weighs 1.29 tons per cubic
yard. Assume that  a  one cubic yard bucket wil l
handle 70( ; o f  its rated capacity. Therefore, .903
tons of limestone can be handled per trip.

During bridge travel the trolley can be brought
into position so no allowance need be made in the
cycle for trolley travel. Duty cycle is plotted on the
accompanying drawing.

Crane operating speeds are reduced to  seconds
as follows :

BUCKET

HOIST OR LOWER

TROLLEY

BRIDGE

0

Hoist 60

Trolley 6 0
150-

Bridge 6 0
600

= 1.20 seconds per foot

.40 seconds per foot

.10 seconds per foot

1. Close bucket
2. Hoist 5'0" to clear car
3. Hoist 10'0' to clear bins

(12.00 seconds)

5.0 seconds
6.0 seconds

during bridge travel
4. Trol ley travel 30'0' (average) •

(12.00 seconds) d u r i n g  bridge travel
5.
6.
7.
8.
9.

10.

Bridge travel 400'0" (average)
Dump bucket
Bridge travel 400'0"

40.0 seconds
5.0 seconds

40.0 seconds
Trolley travel 30'0" d u r i n g  bridge travel
Lower 10'0" to clear top of car, during bridge travel
Lower 5'0" into car 5 . 0  seconds

Total Computed Time Cycle 1 0 1 . 0  seconds
Add 20% for Acceleration
and Spotting 2 0 . 0  seconds
Actual Time Cycle 1 2 1 . 0  seconds

56 X  121.0 = 113 minutes, or 1 hour and 53 minutes
60 t o  perform the required duty.

50 tons
903 tons =  56 trips required

Therefore, the speeds of the crane are satisfactory
to unload the car, and allow sufficient time for the
cleaning up of the car by hand.

PLOTTED DUTY CYCLE

l ' I '  11111

I I
111111 11

(5)

10

I
I •
20

I 0

30 ao
i t  . I
SO a o

TIME IN SECONDS

CI)

;0 B O co

o I

I

110



Outline Dimensions of Cranes SECTION I I I  P A G E  2 3

0
"Shaw-Box" cranes, but they may be safely used as

a guide as to the space each of various types require

because dimensions of other makes of cranes would

vary only slightly.

OUTLINE DIMENSIONS
UTLINE dimensions o f  the types o f  t o g e t h e r  with a brief description of the crane covered

cranes most frequently employed by in- b y  the dimensions, are included.

dustry are contained in this section. Of In addition to the space required for the crane,
necessity, the dimensions are those o f  a r e  the maximum wheel loads which the crane would

impose upon the crane runways so that proper pro-
vision may be made; in the case of new construction,
for the crane. Or, the construction of existing build-
ings may be checked t o  determine whether the
crane selected could be installed without strengthen-

For clarity, an illustration of  the "Shaw-Box" i n g  the structure, or determine what changes might

crane which each individual set of dimensions covers, b e  necessary to adequately support it.

MEASUREMENTS A N D  CLEARANCES

In all cases i t  should be remembered that  the
dimensions given i n  the tables cover the outline
dimensions of the crane, and provision must be made
to provide suitable clearances overhead and at each
end of the crane so that there will be no interference
between the crane and any parts of the building or
obstructions in the building. In  general practice, a
minimum of 3" clearance should be provided above
the top of the crane and 2" clearance beyond each
end of the crane, except in the case of small cranes
as l itt le as n  :2" is frequently suitable. Al l  measure-
ments are taken from the center lines and the top of

rails on which the crane operates.

The diagram at the right graphically illustrates
the method of  measuring for a crane.

\ \ \ \ \ \ \ 4
END ROOM OVERHEAD CLEARANCE

S P A N  k .  RA ILS

CRANE P A I L

FILJNYVA, GI  v-41)!

LIFT •  1()P O r  PA I L
TO LOWEST POINT
1,400K DESCENDS



PAGE 2 4  S E C T I O N  I I I

Capacity
in Tons

Spans
lo

LW
to c I 5 IL, L M P Pi P 0 R Si V W

Run.
way
Rail

Ma
Wheel
Load

mum

5TONS

30' 0'
35' 0'
40 0 '
50' 0'
60' 0
65' 0'
70' 0"
75' 0'
80' 0"
85. 0'
95' 0"

100' 0"

53' 0' ,
53' 0' :  ' ) .
53 0  .  . .
53 0  "
53' 0 5 , , ,
53 o• ' . . '  ,
50' 0'
48 0  .
45' 01. .
45 0  . '  •
12 0
40 0  ,  i

4 2 "
4' 2 "
4' r
4' 2%"
4' 3 "
4' K W
4' 81/42
4' 81/4"
4 81/4"
4' 11:4"
4' 111/4'
4' 111/4"

3' 4 '
3' 4 "
3' 4 '
3' 4 '
3' 4 "
3 4 "
3' 4 "
3' 4 "
3 4 '
3' 4 "
3 4 '
3' 4 "

2' 6'
2' 6'
2' 6"
2' 6'
2' 6'
2' 6"
2' 6"
2' S'
2' 6"
2' 6'
r  6'
2' 6"

2' 4"
2' r
2' 2'
2' 4'
2' 4'
2' 4"
2' 4'
2' 4"
2' 4'
2' 4'
2' 4"
r  4'

10 0 "
10' 0 "
10 0 "
10' 0 '
10'  V
10' 6 '
ID' 8 "
10' 10'
11' 0 '
II '  0 "
11' 2 '
I I '  4 '

P
7'
7'
7'
7"
7'
7"
7"
7"
8%"
81/4"
81/4"

l '  111/4'
2' 2%"
2' 51/4"
2' S'4.'
2' 91/4,"
3' 3'/i i"
3' 51/4i'
3' 71/4"
3' 91/4"
3' 9,,,l,"
3' 111/4"
4' I N "

7' 10"
1 10'
7' ID"
7' 10"
7' 10'
8' 2 '
8' 2 '
8' 3 "
8' 4 '
8' 4 '
8' 5 '
8' 6 "

6' I '
6' 1 "
6' 1 '
6' 1 "
5' I '
6' 4 "
6' 5 "
6' 6 '
6' 7 "
6' 9 '
6' 10'
6' 11'

40.
40.,
40.
40
40
40
401
40,
40
50 ,
50:
50:

12.000
12,500
13.000
14,000
16,000
17,000
18,000
19,000
20,000
21,000
23,000
24,000

2' 8'
2' 8"
2' 8'
2' 8"
2' 8"
2' 8'
2' 8'
2' 8'
2' 8"
2' 8'
2' 8'
2' 8"

2' 7"'
2' 7'
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"
2' 7"

11" 0 "
11' 0 '
11' 0 "
11' 0 "
I I '  6 "
11' 8 '
11' 10"
12' 0"
12' 0 '
12' 4 '
12' 4 '
12' 6 '

7"
7"
7'
81/4'
81/4'
81/4"
81/4'
815'
81/4"
8'/4'
81/4'
81/4'

2' 31/4"
2' 6,/."
2' 6Y4"
2' 10'
3' 1126'
3' 110"
4' 31/4"
4' 81/4"
5' 01/4"
5' O W
5' 41/4"
5' 41/4"

7' 10"
7' 10"
7' 10'
R' 4 '
8' 6 "
8' 6 '
8' 6 "
8' 11'
8' 11"
9' 2 '
9' 2 "  ,
9' 3 "

6' 7 '
6' 7 "
6' 7 "
6' 9 '
7' 0 "
7' I "
7' 2 '
7' 3 "
7' 3 '
7' 6 "
7' 6 "
7' 7 '

40
40
40
50
SO
50
50
50
50
50
50
50

16
17,000
18
21
23
24
25,259
26,500
27
79,500
30,500
31

450

600
400
250
209

850

500

N t ..

•  ̀' • • • ,1`.7 4 .4
01710.1 W = ...... 04,1

X', Mal

•

.........

ObtD6:::,66666OOOo 7.66 bc,C.6
6Zn:nr...;n6.1n6Znes;n6,.-)e, inobc.obao

3' 0'
3' 0"
3' 0'
3 0 '
3' 0"
3' 0"
3' 0'
3' 0"
3' 0'
3' 0'
3' 0"
3' 0'
3' 0"
3' 0'

2' 8"
r  8'
2' 8"
2' 8"
2' 8"
2' 8'
2' 8'
2' r
2' 8'
2' 8"
2 8 '
2' 8'
2' 8"
2' 8"

I I '  0 "
11' 0 '
11' 0 "
11 V
11' 4 '
11' 4 '
11' 6 '
1 I ' 8 '
11' 10'
12' 2 '
12 2 '
12' 4 '
12' 4 "
12' 6 '

8%'
81/4'
81/4"
824'
81/4'
6%"
81/4'
8%'
8%"
81/4'
81/4"
8%*
81/4'
8%"
81/2"
81/2'
81/2"
81/2'
9'
9'

101."
101/2"

2' 31/4"
2' 31/4'
2' 61/4'
2' 91/4'
4' 01/4"
4' 01/4"
4' 41/4"
4' 41/4"
4' 81/4"
5' 01/4"
5' 41/4"
5' 41/4'
5' 81/4"
5' 81/4 •
2' 7 '
2' 10"
3' 7 '
3' 11'
4' 3"

1 4 '  7 '
1 4  11"

5' 3 '

50.
50
50
50
50
50
50
50
50
60
60
60
60
GO

23,200
23,500
25,000
25
26,700
27
30,000
31
32,000
33,200
35,500
36,200
31,000
37,900
27,000
28,000
29,500
31,000
34,500
38.00041,500
45,000

600

950

500

50
50
50
50
60
60
70
70,

5' 3"
5' r
5' 3"
5' 3'
5' 3"
5' 3"
5' 3"
5' 3"

3' P
3' 2"
3' 2'
r  2"
3' 2'
3 2 '
3' 2'
3' 2'

2' 6"
2' 6"
2' 6'
2' 6'
2' 6'
2' 6"
2' 6"
2 6"

10' 10"
11' 0 '
11* 2 '
11' 4 '
11' 8 "
12' 0"
13' 0 '
14' 2 '

1' 8 '
2' 8 '
2' 8 '
2' 8 '
2' 8 "
2' 8 '
2 8 '
2' 8 '

20 TON
with 5

TON Aux.

30 0"
40' 50 0 0'
60 0"
70 0"
80 0'
90' 0"

100 0 '

40 6  5 "
, 6  5 '4 5  40 6 8 "

45 6  8 "
45 5  8 "
45 s '  3 '
45 6  8 '
5C 6  0 '

8' 0 "
8' 0 "
8' 0 "
8 0 "
8 0 '
8' 0 '
8' 0 '
2 0 '

6' 0'
6 0"
6' 0'
6' 0'
6' 0
6' 0"
6' 0'
6' 0"

3' 3' 2 '  9"
3' 3' 2 '  9'
3 3 '  9 '
3' 3' 2  9 '
r  3" 2 '  9'
3' 3' 2 '  9'
3' 3' 2 .  9*
3' 3" 2  9"

10' 10"
IF 0 "
11' 2 *
12' 4 '
11' 0 '
12' 6 '
13' 6
14' r

2' 6 '

2' 6  6'
2' 6 '
2' 6 "
2' 6 '
r  6 '
2' 6 '

9' 3 '  0 "
 9 "  '  4 "

101/2' 3  4. 0 '
101/2' 4  4 '
101/2 • 4  8 '
101/2' 5 '  0
101/2' 5 '  4 '
1074' 5  8 "

8' 6 '  7 '  5 "
8' 7 '  9' 0' 1 '  9' 6'"
9' I '  7 '  10'
9 3 "  8 '  0 '
9' 5 "  8 '  2 '
9. 6 '  8 '  3 "
9 10' 8 '  7 '

60

70
70
70.
70.
70.
70

35,000

40.000
42,000
44.000
47.000
50,500
54000

Outline Dimensions

OUTLINE DIMENSIONS SINGLE TROLLEY CRANES



SECTION I I I  P A G E  2 5

Capacity S p a n s
io Tons t o

L41
to Cr J K Kr L M P P, Pe Q R S. V W

Run- 4 a r i m u n i
way W
Rail L a i d

eel

30' 0'
48. 0'

25 TON 60 0'
70' 0'

w i t h  5  8 0 '  0'
TON A u x .  9 0 '  0'

100' 0"

45' 0'
45' 0'

45' 0'
45' 0'
45' 0'
45' 0"
45' 0"

3' 7 '
3' 7 '

3' 7 '
3' r
3' 7 "
3' r
3' 7 '

6' 8 '
6' 8 '

6' r
6' 8 '
6' 8 '
6' 8 "
6' 8 '

00000:..0
ioioloi.o.i.Ooi.

6' 0'
6' 0'

6' 0'
6' 0'
6' 0'
C 0'
6' 0'

3' 3^
3' 3'

33' 3'
3' 3'
3' 3'
3' 3'
3' 3'

2' 9'
2' 9'

2' 9'
2' 9"
2' 9"
2' 9'
2' 9'

I I '  0 '
I I '  2 '

I I '  8 '
12' 0 '
12' 6 '
13' 10'
14' 6 '

1 6 '
2' 6 '

2 6 '
2' 6 '
2' 6 '
2' 6"
2' 6 '

104'
101/4'
104'
101/4'
104'
114'
114'

3' 0 '
3' 4 "
4' 8 '
5' 0 "
5' 4 '
5' 8 "
6' 0 "

8' 6 "
8' r

9'  1"
9' 3 '
9' 5 '

10' 1 '
10' 5 '

7' 5 '
7' 6 '

7' 10'
8' 0 "
8' 2^
8' 5 "
8' 9 '

704
701 4 4

 4 6
701
704
70d
804 5 7
80/

2.000
000
000

8 500
1.000
4,000

000
0,000

30' 0"
40' 0'

30 TON so.60' 0'
70' 0'wi th  5  8 0 '  0'

TON A u x .  9 0 '  0."
100' 0'

45' 0"
45' 0'

45' 0'
45' 0'
45' 0'
45' 0'
45' 0'

3' I I"
3' 11'

3' 11'
3' 11'
3' 1 l '
3' 11"
3' I I "

6' 10"
6' 10'

6' 10'
6' 10'
6' 10"
6' 10"
6' 10"

9' 11'
9' 11'
9' I I '
9' 11'
9' I I"
9' I I '
9' 11"

6' l '
6' 1'
6' I '
6' 1'
6' 1"
6' 1'
6' r

3' 6"
3' 6'
3' 6'
3' 6'
3' 6"
3' 6'
3' 6'

1
.-.1.1,1,1.1,1,-1

9999'iR99

II '  0 '
I I '  8 '
I I '  10"
12' 0 '
12' 8 '
13' 2 '
13' 4 '
14' 6 '

2' 9 "
2' 9 '
2' 9"
2' 9 "
2' 9 '
2' 9"
2' 9 "

IOW
101/4'
101/4"
M r
114'
114'
IVA"

3' 6 '  .
4' r
4' 10"
5' 6 "
5' 10"
6' 2 "
6' 6 "

9' 0 '
9' 2"
9' 4 '
9' 6 "
9' 8 '

10' 0 '
10' 4 '
10' 6 "

7' 7 "
7' '1 '
7' 9 '
7' 10'
8' 2 '
8' 6 '
r  11-
9' 2 "

804
80i 5 0 , 0 0 0
801 5 2
8131
80! 5 7 , 0 0 0
804 6 0 , 0 0 0
804 6 4 . 0 0 0
804 6 8 . 0 0 0

8 000

000
4 000

WWWWWWWW

9R99999.9

12' 0 "
12' 2 '
12' 6 "
13' 0 '
13' 8 '

' 14' 0 '
14' 6 '

2' 9"
2' 9"
2' 9 `
2' 9"
2' 9 '
2' 9 '
2' 9"

111/4"
114"
114'
13"
13'
13'13'

3' 9 "
4' 5 "

5' 1 '
5' 9 "
6' 1 "
6' 5 "6' 9 "

9' a .
9' 9 '

9' II"
10' 4 '
10' 5 '
10' 8 "10' 9 '

8' 0 -
8' I '

8' 3 '
8' 8 '
8' 10"
8' I I "9' 2 "

sag , T r t r
0 4 6 9

 8 0 i  80 6 5 6 9 . 0 0 0
904
90, 7 /
904 8 2
904 8 7 , 0 0 0

000
000

4,000
000
000

30' 0"
40' 0'

40 TON 50'60' 0'
70' 0'with  5  8 0 '  0'

TON A u x .  •  90'  0'
100' 0'

30' 0'
30' 0'

0'
30' 0"
30' 0"
30' 0'
30' 0'
30' 0'

3' 11'
3' 11'

3' 11'
3' 11"
3' I I '
3' 11'
3' 11"

6' 10'
6' 10'
6' 10'
6' 10'
7' 5 '
7' V
7' 5 '
7' 5 '

9' 11'
9' I I '
9' 11"
9' I I '
9' I r
9' 11'
9' 11'
9' I I "

6' r
6' I '
6' I '
fi• r
6' r
6' l '
6' I"

3 '6"
3' 6'
3' 6"
r  6'
3' 6"
r  6'
3' 6"
3' 6"

30' 0" 3 0 '  0'
40' 0' ,  30 '  0'

60' ,  30 '  05 0  T O N  5 0 '  Cr I  0"  0"
70' 0' 3 0 '  0"

with 1 0  8 0 '  0" 3 0 '  0'
TON A u x •  9 0 '  0' 3 0 '  0'

100' 0' 3 0 '  0'

3' 11'
3' 11'

3' I I "
3' I I '
3' 11'
3' 11"
3' 11'

8' 4 '
B' 4 '

 8 '  44'
8 ' "
8' 4 "
8' 4 '
8' 4 '
8' 4 '

000 000 00

9e:9'::9999

7' 0'
7' 0'
7' 0 0 '
7' 0"
7' 0'
7' 0'
7' 0'

3' 6'
3' 6"
3' 6"
3' 6'
3' 6'
3' 6'
1 6"

2' 8"
2' 8'
2' 8"
2' 8"
2' 8'
2' 8'
2' 8'

12' 6 '
12' 8 "

814' 0 '
14' 8 "
15' 0 '
15' 8 '
6' 4 '

2' 9 "
2' 9 '
2' 9 '
2' 9 '
2' 9 '
2' 9"
7' 9 '

13'
13"
133 "
141/4"
144'
144'
144'

4' 3 '
4' 7 "

I r5' 3 "
5' 11'
6' 3 "
6' 7 "
6' 7 "

10' 0 '
10' 1 '

 3 '10' 2
10' 7 "
10' 11'
I I '  3 '
11' 8 '

CO J. 0010 CO V CO .1 MCP 40 4d3 00

Ezzas88g 88ggoggsat

'
4,000
7 I 000 750
7 000
2 000
5 500
0,000

30' 0' 4 0 '  0'
40' 0' 4 0 '  0'

6 0  T O N  5 0 '  0' 4 0 '60' 0' 4 0 '  0'
with  1 0  7 0  0 '  4 0 '  0"

80 0" 4 0 '  0"
TON A u x .  9 0 '  0' 4 0 '  0'

100' 0' 4 0 '  0"

4' 6 '
4' 6 '

4' 6 "
4' 6 "
4' 6 '
4' 6 "
4' 6 '

9' 10'
9' 10'

9' 10'
9' 10'
9' 10'
9' 10'
9' 10"

10' 6 '
10' 6 '
10'
10' 6 "
10' 6 '
10' 6 "
10' 6 '
10' 6 '

7 0
7' 0'

7' 0'
l '  0"
7' 0'
7' 0'
7' 0" _,

3 6
3. 6*

6'
3' 6'
3' 6"
3' 6'
3' 6"
3' 6"

3 3
3' 3'
3' 3'
r  3"
3' 3"
3' 3"
3' 3'
3' 3"

13' 0 '
13' 2 '
13' 8 '
14' 0 '

4' 8 '
4' 10'
5' 0 '
5' 2 '

4' 4'
4' 2'
4' 6'
4' 4'

2 I I
2' I I '
2' 11"
2' 11"
2' 11`
2' 11"
2' 11'
2' 11"

1'4'
4 4 '

41/4"
VA"
51/4"
51 '
VA"

4' 8
5' 0 '

5' 8 "
6' 0 "
6' 4 "6' 8 "
7' 1 "

l' 2 '
1 3 '
I' 4 "
I' 5 '
1' 6 '
I' 8 "2' 0 '
2' 2 "

9,500
4 000
9,000
4 000
0,000
2,5004 250
6,500

30' 0' 4 0 '  0'
40' 0' 4 0 '  0"

T 5  T O N  5 0 '  0- 4 0 '  0'
60' 0' 4 0 '  0"

w i t h  1 5  7 0 '  0" 4 0 '  0'
• B o '  0" 4 0 '  0'

N A u x .  9 0 '  0' 4 0 '  0'
100' 0' 4 0 '  0'

5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 "
5' 2 "
5' 2 "

10' 4 '
10' 4 '
10' 4 '
10', 4"
10' 4 "
10' 4 '
10' 4 '
10' 4 '

8' 6 '
8' 6 "
8' 6 '
8' 6 '
8 6 "
8' 6-
8' 6 "
8' 6"

8' 5"
8. 5'
8' 5"
8' 5"
8' 5"
r  5"
8' 5"
A' 5"

5' Ir
5' 0'
5' 0"
5' 0'
5' 0'
5' 0"
5' 0'
5' 0"

3' 0"
3' 0"
3' 0"
3' 0"
3' 0'
3' 0"
3' 0'
3' 0'

4' 2 '
4' 4 '
4' 6 '
4' 6 '
4' 8 '
4' 10"
5' 0 '
5' 2 '

4' 2'
4' 4"
4' 6'
4' 6'
4' 4'
4' 8'
C 6"
1' 4'

4' 9 "
4' 9 '
4' 9 '
4' 9 '
4' 9 '
4' 9 '
4' 9 '
4' 9 '

151/4"
151/4"
151/4'
1514'
16"
16'
16"
16'

5' 2 "
5' 3 "
5' 7 '
5' I I '
6' 3 "
6' 7 "
6' 11'
7' 3 "

11' I '
I I '  3 "
I I '  4 '
I I '  5 "
11' 6 "
I I '  8 "
12' 0 '
12' 2 '

9' 5 '  8 0 *  4 6 , 5 0 9
9' 7 '  8 0  4 8 , 0 0 0
9' 8 '  8 0 ,  5 0
9' 9 '  8 0 :  5 4 , 0 0 0
9' 10'  8 0  5 9

10' 0 '  8 0 •  . 6 5 , 0 0 0
10' 2 '  8 0 •  7 2
ID' 6 '  r  8 0 .  8 0 , 0 0 0

000

000

000

100 TON
with 2 5

TON A u x .

30' 0' 3 0 '  0"
40' 0' 34:1' 0'
so. 0' 3 0 '  0'
60' 0' 3 0 '  0'
70' 0' 3 0 '  0'
80 0" 3 0 '  0'
90' 0' 3 0 '  0"

WO' 0' 3 0 '  0'

10' 10'
10' I r
10' 10'
10' 10"
10' 10'
10' 10'
10' 10'
10' 10'

8' 6 '
8' 6 '
IV 6 "
8' 6"
8' 6 '
8' 6 "
8' 6 "
8' 6 '  I

8' 5' 5 '  3'
8' 5' 5 '  3'
8' 5" 5 '  3'
8' 5' 5 '  3'
8' 5' 5 '  3'
8' 5" 5 '  3'
8' 5' 5 '  3'
8' 5' 5 '  3"

3' 0'
3' 0'
3' 0'3' D ' 5 '
3' 0'
3' 0"
3' r
3' 0"

5' 0 '
5' 0 '

0'
5' 2 '
5' 2 '
5' 4 '
5' 6 '
5' r

c  0' 5 '  2 '
4' 0' 5 '  2 '
4' 0" 5 '  2 '
4' 4' 5 '  2 '
4' 4' 5 '  2 "
4' 2" 5 '  2 '
4' 0' 5 '  2 '
4' 4' 5 '  2 '

16'
16'
16'
16'
161/4"
161/4'
161/4"
1619'

5' 2 "
5' 5 "
5' 9 "
6' 1 "
6' 5 "
6' 10'
7' 3 "
7' 7 "

11' 1 "
11' 6 '
I I '  7 "
12' 0 "
12' 1 '
12' 2 `
12' 3 "
12' 8 "

9' 5 '
9' 7 '
9' 8 '
9' 11'

10' 0 '
10' I "
10' 2 '
10' 6 '

' 9 0  6 8 . 5 0 0
90 7 1 , 5 0 0
90' 7 4 , 0 0 0
90 7
90 8 0 . 0 0 0
90' 8 3 , 0 0 0
904 0 , 0 0 0
901 9 2 . 0 0 0

000

150 TON
with 2 5

TON A u x .

40' V 3 0 '  0"
50'
60' 0' 3 0 '  0'
70' 0' 3 0 '  0"
80 0 '  3 0 '  0"
90' 0" 3 0 '  0'

100' 0" 3 0 '  0"

6' I '  1 0 ' ' 0 '  1 3 '  9 "  1 2 '  6' 6 '  0" 4 '  0'

6' r  1 0  10' 9 '  1 3 '  r  1 2 '  ' 6 6' 6 -  0' 4 '  0'
6' I '  1 0 '  9 "  1 3 '  9 '  1 2 '  6- 6  0" 4 '  O'
6' I "  1 0 '  9 '  1 3 '  9 '  1 2 '  6* 6 '  0' 4 '  0'
6' I '  1 1 '  3 '  1 3 '  9 '  1 2 '  6' 6 '  0" 4 '  0'
6' I "  1 1 '  3 '  1 3 '  9 '  1 2 '  6" 6 '  0' 4 '  0"

5' Cr

5' 2 '
5' 4 '
5' 6 '
5' 6 '
5' 8 '

5' 0'

5' 4'
5' 2'
5' 0"
5' 0'
5' 4'

r 4 '  8 "
1 4 ' 1 2 '
I 4 '  8 '
1 4 '  8 '

4' 8 '
4' 8 '
4' 8"

5'

5"
5"
5"5'
5'

5' 5 "

6' 3 '
6'' r
7' 3 '7' 9 "
8' 3 "

12' 6"
8'

13' 0 "
13' I "
13' 2 "13' 3 "
13' 7 '

0' D"
0' 1 '
0' V
0' 6 '
0' 7 '0' 8 '
I' 0 -

1001 9 6 , 0 0 0
100, 1 0 0 , 0 0 0
100, 1 0 4
100 1 0 8 , 0 0 0
100 1 1100 • 1 1
10a . 1 2

000

,000000
,000

Outline Dimensions Single Trolley Cranes

h'• 4rmve are outline dimensions tel the cranes -recommended clearances should be provided.

A -Show-Botc- Type "SB" overhead electric traveling crane for industrial service. Cranes up to 40 tons capacity covered by this table arc for this
type. Cr.lnes of over 4u-tons capacity are -Shaw-Box" Type "S." (Specifications on pages 43, 44, and 45.)
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Capacity
in Tons

Each
Total Trolley

A
Span Lift to 1 K K1 S C Q Qi L M P P1 P2 R V W

Run-
waYRail

Maximumwh,ei
Load

50'0" 50' 0" 5' 4" 4' 2" 3' 5" 2' 9" 7' 0" 2' 9" 2' 9" 9' 0" 81/2" 6' 11" 5' 8" 50/i 23,000
60'0" 50' 0" 5' 4" 4' 2" 3' 9" 2' 9" 7' 0" 2' 9" 2' 9" 9' 8" 81/2" 7.' 4" 6' 0" 50/ 25,000

10 5 70'
80'

0"
0"

60' 0"
60' 0"

5'
5'

8"
8"

4'
4'

2'
2"

4'
4'

1"
5"

2'
2'

9"
9"

7' 0"
7' 0"

2'
2'

9"
9"

2'
2'

9"
9"

10'
11'

6"
10"

81/2"
W I

7'
8'

9"
6"

6'
6'

4"
8"

50i,
50,'

27,000
29,000

90'0" 70' 0" 5' 11" 4' 2" 4' 9" 2' 9" 7' 0" 2' 9" 2' 9" 13' 0" 81/2" 9' 0" 7' 0" 50;. 32,000
100'0" 70' 0" 5' 11' 4' 2' 5' 1" 2' 9" 7' 0' 2' 9" 2' 9" 14' 2" 81/2" 9' 6" 7' 4" 60; 36,000

60'0" 50' 0' 6' 0" 5' 0" 4' 4" 3' 0" 8' 0" 3' 0" 3'0" 9' 8" 101/2' 8' 0" 6' 4" 7011 43,000
70'0" 50' 0" 6' 0" 5' 0" 4' 8" 3' 0" 8' 0" 3' 0" 3' 0" 10' 6" 101/2" 8' 4" 6' 8" 70-. 45,00020 10 80'0" 55' 0" 6' 0" 5' 0" 5' 0" 3' 0' 8' 0' 3' 0" 3' 0" 11'10" . 10'/?" 8' 8" 7' 0" 709 48,000
90'0" 60' 0" 6' 6" 5' 0" 5' 4" 3' 0" 8' O" 3' 0" 3' 0" 13' 0" 101/2' 9' 0" 7' 4" 70i 51,500

100'0" 60' 0" 6' 6" 5' 0" 5' 8" 3' 0" 8' 0" 3' 0" 3' 0" 14' 2" 101/2" 9' 6" 7' 8" 70i'i 55,000

60'0" 50' 0" 6' 0" 6' 3' 4' 9" 4' 8" 3' 0' 2' 8" 8' 0" 3' 0" 2' 6" 11' 4 111/2" 8' 9" 7' 5" 80,i 55,000
70'0" 50' 0" 6' 0" 6' 3" 4' 9" 5' 0" 3' 0" 2' 8" 8' 0" 3' 0' 2' 6" 11' 6' 111/2" 8' 10" 7' 6' 80., 58,000

30 15 80'0' 50' 0" 6' 0" 6' 3" 4' 9' 5' 4" 3' 0" 2' 8" 8' 0" 3' 0" 2' 6" 11' 8' 111/2" 9' 0" 7' 7" 80, 61,000
3,,, AUX. 90'0" 50' 0" 6' 6" 6' 3" 4' 9" 5' 8" 3' 0" 2' 8" 8' 0" 3' 0" 2' 6" 13' 0' • I 111/2" 9' 4 7' 11'• 80" 65,000

100'0" 50' 0" 6' 6" 6' 3" 4' 9" 6' 0" 3' 0" 2' 8" 8' 0" 3' 0" 2' 6" 14' 2" 1 11 Vi' 9' B" 8 3" 80.. 69,000

60'0" 45' 0" 6' 9" 7' 9" 5' 9" 5' 1" 3' 7" 2' 6" 8' 0" 3' 3" 2' 9" 11' 4" 11, I,' 9' 2' 8' 0" 80 70,500
70'0" 45' 0" 6' 9" 7' 9' 5' 9" 5' 5" 3' 7" 2' 6" 8' 0" 3' 3" 2' 9" 11' 9" 13 9' 4" 8' 1" 90, 74,00040 20 80'0" 45' 0' 7' 1" 7' 9" 5' 9" 5' 9" 3' 7" 2' 6" 8' 0" 3' 3" 2' 9' 11'10" 13' 9' 6' 8' 7 90 78,000

S AUX. 90'0" 45' 0" 7' 1" 7' 9" 5' 9" 6' I" 3' 7" 2' 6'. 8' 0" 3' 3' 1' 9" 13' 0" 13" 9' 10" 8 , 8- 90. 83,000
100'0" 45' O" 7' 1" 7' 9" 5' 9" 6' 6" 3' 7" 2' 6" 8' 0" 3' 3" 2' 9" 14' 2' 13' 10' 2" 8' 11 90' 88,000

60'0" 45' 0" 7' 1" 7' 9' 5' 9" 5' 5" 3' 7" 2' 6" 8 '  0" - 3' 3' 2' 9" 11' 6" 13" 9' 4" 8 2' 90, 82,000
70'0" 45' 0" 7' 1" 7' 9" 5'9" 5' 9" 3' 7" 2' 6" 1 8 '  0" 3' 3' 2' 9" 11' 8" 1 14" 9' 6 8 ' 4- 90 87,000

50 25 so'0" 45' O" 7' 6" 7' 9" 5' 9" 6' 1" 3 7" 2' 6" 8 '  0" 3' 3" 2' 9" 11'10" 14" 9' 8' i  8' 5 100, 92,000
5 AUX. 90'0" 45' 0" 7' 6" 7' 9" 5' 9" 6' 5" 3' 7' 2' 6" 8' 0" 3' 3" 2' 9" 13' 0" 14" 10' 0' '  8' 9 100- 97,000

100'0" 45'0" 7' 6" 7' 9" 5' 9" 6' 11" 3' 7" 2' 6' 8' 0" 3' 3" 2' 9" 14' 6' 1 14" 10' 4 9 2" 100 - 102,000

Outline Dimensions

+ + - 2 "  MIN.

2%0"

e t  M e  1211:

1111U.

7:11111'7,

6%0" L

Li
i

• - •

OMIONMEllii

MIN L
 I

R A I L

0  t MIN. I .
111 9 1111 . 0 2 A   M T  MIN.  I

A SPAN t I  t.74
TROLLEY GAGE T R O L L E Y  GAGE

OUTLINE DIMENSIONS DOUBLE TROLLEY CRANES



Outline Dimensions—Double Trolley Cranes

60'0" 40'0" 7' 5" 9' 9" 6' 1" 5' 8 ' 3' 11" 2' 6" 9' 0" 3' 6" 3' 0" 4' 8" 4' 4' 12" 11' 3" 9' 7" 8011 49,000
70'0" 40'0" 7' 5" 9' 9" 6' 1" 6' 0 ' 3' 11" 2' 6" 9' 0" 3'6" 3' 0' 4' 10" 4' 2" 12" 11' 4" 9' 8" 80/ 51,000
80'0" 40'0" 7' 9" 9' 9' 6'1" 6' 4 ' 3' 11" 2' 6' 9,0". 3' 6" 3' 0" 5' 0" 4' 0" 12". 11' 9' 10" 80ji 53,000
90'0" 40'0" 7' 9" 9' 9' 6' I" 6' 3' 11" 2' 6" 9,0„ 3' 6" 3'0" 5' 2" 4' 4" 12" 11' 9" 10' 2" 80# 55,000

100'0" 40'0" 7' 9" 9' 9" 6' 1" 7' 1" 3' 11" 2' 6" 9' 0" 3' 6" 3'0" 5' 6' 4' 6" 12" 12' 0" 10' 6" 80b 57,000

60'0" 40'0" 7' 9" 9' 11" 7' 1" 6' 3" 3' 11" 2' 9" 9' 0" 3' 6" 3' 0" 4' 8" 4' 4" 12" 11' 3" 9' 7" 80# 52,000
70'0" 40'0" 7' 9" 9' 11" 7' 1" 6' 7" 3' 11" 2' 9" 9' 0" 3' 6" 3'0" 4' 10^ 4' 2" 12" 11' 9' ir 807/ 56,000
80' 40'0" 7' 9" 9' 11" 7' 1" 6'11" 3' IV 2' 9" 9' 0" 3' 6" 3' 0" 5' 0" 4' 0" 12" 11' 5" 9' 10" 80/ 60,000
90'0" 40'0" 8' 1" 9' 11' 7' 1" 7' 3' 11" 2' 9" 9' 0" 3' 6" 3'0" 5' 2" 4' 4" 12' 11' 9" 10' 2" 80/ 65,000

100'0" 40'0" 8' 1" 9' 11" 7' 1" 7' 7" 3' 11" 2' 9" 9' 0" 3' 6" 3'0" 5' 6" 4' 6" 12" 12' 0" 10' 6" 80/ 70,000

60' 0" 40'0" 8' 0" 10' 3" 7' 1" 6' 7" 3' 11" 3' 7° 9' 0" 4' 0" 3' 6" 5' 0" 4' 6" 13" 11' 6" 9' 8" 90" 78,000
70' 0" 40'0" 8' 0" 10' 3" 7' 1" 6' 11" 3' 11' 3' 7" 9' 0" 4' 0" 3' 6" 5' 2" 4' 4" 13" 1 l' 7" 9' 9" 90'i 82,000

100 50 80' 0" 40'0" 8' 6" 10' 3" 7' 1" 7' 3" 3' 11" 3' 7" 9' O" 4' 0" 3' 6" 5' 4" 4' 2" 13" 11' 8' 9' 10" 90i! 86,000
15 AUX. 90' 0" 40'0" 8' 6" 10' 3" 7' 1" 7' 7" 3' 11" 3' 7" 9' 0" 4' 0" 3' 6" 5' 6" 4' 6' 13" 12' 0" 10' 1" 90# 80,000

100' 0" 40'0" 8' 6" 10' 3" 7' 1" 8' 0" 3' 11' 3' 7" 9' 0" 4' 0" 3' 6" 5' 8" 4' 4" 14" 12' 0" 10' 1" 901 95,000
-

60' 0" 50'0"
-

9' 0" 9' 0" 8' 6" 6' 11" 5' 4" 5' 4" 13'0" 5' 0" 3' 6' 5" 0" 4' 6" 14" 11' 6" 9' 8" 100, 92,000
70' 0" 50'0" 9' 0" 9' 0" 8' 6" l' 3" 5' 4" 5' 4" 13'0" 5' 0" 3' 6" 5' 2" 4' 4" 14" 11' 7" 9' 9" 100,', 96,000

150 75 80' 0" 50'0" 9' 6° 9' 0" 8' 6" 7' 9" 5' 4" 5' 4" 13'0" 5' 0" 3' 6" 5' 4" 4' 2" 14" 11' 8" 9' 10" 100/ 100,000
25 AUX, 90' 0" 50'0" 9' 9" 9' 0" 8' 6" 8' 1" 5' 4" 5' 4" 13'0" 5' 0" 3' 6" 5' 6" 4' 6" 14" 12' 0" 10' I" 100111 04,00 0

100' 0" 50'0" 10' 0" 9' 0" 8' 6" 8' 6" 5' 4" 5' 4" 13'0" 5' O" 3' 6" 5' 8" 4' 4" 14" 12' 0" 10' 1" 1001'f109,000

60' 0" 40'0" 9' 6" 10' 0" 8' 6" 7' 5" 5' 4" 5' 4" 13'0" 5' 3" 3' 6" 5' 0" 4' 6" 16" 11' 6" 9' 8" 150/ 109,000
70' 0" 40'0" 9' 6" 10' 0" 8' 6" 7' 9" 5' 4" 5' 4" 13'0" 5' 3" 3' 6" 5' 2" 4' 4" 16" 11' 7" 9' 9" 150#11 4,000

1 0 100 80' 0" 40'0" 10' 0" 10' 0" 8' 6" 8' 3" 5' 4" 5' 4" 13'0" 5' 3" 3' 6" 5' 4" 4' 8" 16" 11'11" 10' 0" 150// 11 9,0 00
25 AUX. 90'0" 40'0" 10' 6" 10' 0" 8' 6" 8' 9" 5' 4" 5' 4" 13'0" 5' 3" 3' 6" 5' 6" 4' 6" 16" 12' 0" 10' 2" 175/ 124,000

100' 0" 40'0" 11' 0" 10' 0" 8' 6" 9' 3" 5' 4" 5' 4" 13'0" 5' 3" 3' 6" 5' 8" 4' 4" 16" 12' 0" 10' 2" 175# 130,000

SECTION I I I  P A G E  2 7

"Capacity
in Tons

Each
Total Tro l l ey

60 3 0
5 AUX.

80 4 0
10 AUX.

A
Span Litt to K K, S C Q 0, M P P, R V

Run.
way
Rail

Monitnurn
Wheel
load

275-ton capacity -Shaw-Box- Type c r a n e  installed in large power plant. Cranes in this table up to 80-tons
capacity are Type "Sa t '  those of over 80-tons capacity are Type "S."  (Specifications on pages 43. 44, and 45)
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Capacity
In Tons

1TON

A
Span to • 1 K

15'
1 5'
IS'
IV

I.

1' 111/2'
1' 11%"
1' 7 '
V 7 '

 M

1' 8'
1' 8"
1' 6'
l '  6'

P

6' 3 '
6' 3 '
6' 3 '
6' 3 '

R

4 1/4'
41/4'
41/4'
41/4'

s
1' 111/2'
2' 1 % '
2' 31/2"
2' 51/2'

V W Runway
Rail

ma .,,no.
Wheel
rood

3,300
4,400
5,350
5,850

30' 0'
40' 0'45, 0'
50' 0'

2' 01/2'
2' 2 "
2' 4 % '
2' 6% '

3' 11 1/2"
3' 111/2'
3' 111/2'
3' 111/2'

4' 5'
4' 5'
4' 5'
4' 5"

304
304
301
301

2
TONS

30' 0'
40' 0'45, 0.50' 0 " 1 / 2 '

2' 01/2'
2' 2 '
2' 4
2' 664'

15'
15'
15'
15'

l '  111/2"
l' 111/2*
I' 7 '
I' 7 '

1' 8'
I' 8'
1' 6'
1' 6'

6' r
6' 3 °
6' 3 '
6' 3 '

4 1/4"
41/4'
41/4"
414'

l '  111/2'
2' 11/2'
2' 31/2'
2' 51/2"

3' 11 1/2"
3' 111/2'
3' 111/2'
3' 111/2'

4' 5'
4' 5'
4' 5'
4' 5'

304
304
30.4
30.4

4,450
5,400
6,310
6,850

3
TONS

30' 0'
40' 0'
45' 0'50' 0 ' 1 / 2 '

2' 01/2'
2' 2 '
2' 4
2' 664'

15'
15"
15'
15'

1' 11 1/2"
I' 111/2'
1' 7 '
1' 7 '

1' 8'
I' IV
I' 6'
I' 6'

6' 3 '
6' 3*
6' 3 '
6' 3 '

4%'
41/4'
4 1/4'
414 '

1' 11 1/2'
2' 11/2"
2' 3  1/2"2' 5 1 / 2 ' 1 / 2 '

3' 111/2'
3' 111/2'
3' 11
3'111/2"

4' 5'
4' 5'
4' 5'
4' 5'

5' 1'
5' I '
5' 1"
5' 1'

304
30.4
30!
30i

304
3r3
30,
30 .

5,400
6,350
7,300
7,800

8,290
9,920

10,520
11,000

5
TONS

30' 0'
40' 0'
45'0"
50' 0'

2' 8  4'
2' 8%*
2' 10%'
2' 1054'

2' 0 '
2' 0 '
2' 0 '
2' 0 "

2' 0 "
2' 0 '
2' 0 '
2' 0 '

2' V
2' l '
2' 1'
2' 1"

6' 10'
6' 10"
6' 10'
6' 10'

5'
5'
5'
5'

2' 7 % '
2' 71/4'
2' 9 % '
3' 3 % '

4' 3  1/2"
4' 31/2*
4' 31/2'
4' 31/2"

Dimensions—Low Headroom Cranes

OUTLINE DIMENSIONS OF LOW HEAD ROOM CRANES

Dimensions show space occupied by crane. Be sure to add for recommended clearances.
Dimensions "L" and "M" are for cranes wi h controllers on bridge They are greater when controls are on trolley.

Shaw-Box" Type " L H R "  Low Headroom
cane that requires minimum space above,
et makes available more usable space be-
eath i t  than any other crane, (Specifica-
ons on pages 47, and 48)



Dimensions—Moderate Duty Cranes

oCopo t  /
.n Tons

Span
to

Lilt
to J K

•
L M P R S V W

RWueniilwhaty
Rail

rnMaximum
i

Load

5
TONS

30' 0"
30' 0"
40' 0"
40' 0"
45' 0"
45' 0"
50' 0"
50' 0"

40' 0°
60' 0"
40' 0"
60' 0'
40' 0'
60' 0"
40' 0"
60' 0"

3'
3'
3'
3'
3'
3'
3'
3'

5%"
5%"
51/2"
51/2"
71/2"
71/2"
71/2"
71/2"

2'
2'
2'
2'
2'
2'
2'
2'

10"
10"
10"
10"
10"
10'
10'
10'

l' 11"
1' 11"
1' 11"
1' 11°
1' 81/2"
l' 81/2"
1' 81/2"
1' 81/2"

2'
2'
2'
2'
2'
2'
2'
2'

4"
4"
4"4 " 1 / 2 "
4"
4"
4'
4'

6' 10"
7' 10"
6' 10"
7' 10"
6' 10'
7' 10'
6' 10'
7' 10"

5'
5"
5"
5"
5"
5'
5"
5'

3'
3'
3'
3'
3'
3'
4'
4'

4%"
4%"
4%"
4%"
61/2"
61/2"
CPA"
01/4"

4'
4'
4'
4'
4'
4'
4'
4'

31/2"
91/2"
3
91/2"
31/2"
9W'
31/2"
91/2"

5' 1"
5' 7"
5' 1"
5' 7"
5' 1"
5' 7"
5' 1"
5' 7"

30#
30#
30
30#
30
30#
30#
30#

7,950
8,020

9 , 6 5 0 #  9,580
10,180
10,250
10,660
10,730

71/2
TONS

30' 0"
30' 0"
40' 0"
40' 0"
45' 0"
45' 0"

20' 0"
30' 0"
20' 0"
30' 0"
20' 0'
30' 0"

3'
3'
3'
3'
3'
3'

8"
8"
8"
8"
8"
8'

2'
2'
2'
2'
2'
2'

10"
10"
10"
10"
10"
10'

l' 11"
1' 11'
l' i v
l' 11"
1' 81/2"
1' 81/2"

2'
2'
2'
2'
2'
2'

4"
4"
4"
4"
4"
4"

6' 2 '
7' 2 '
6' 2 '
7' 2"
6' 2"
7' 2 '

5'
5"
5"
5"
5"
5"

3'
3'
3'
3'
3'
3'

8"
8'
8"
8"

10"
10"

5'
6'
5'
6'
5'
6'

8%'
2%"
8%'
21/2"
81/21"
21/2"

5' 61/2"
6' 07/8"
5' 61/2"
6' 01/2"
5' 61/2"
6' Oh"

301,1
300
40,
40 ,
40,
40'

10,200
10,300
11,850
11,050
13,400
13,500

10
TONS

30' 0"
30' 0"
40' 0"
40' 0"

20' 0"
30' 0"
20' 0"
30' 0'

3'
3'
3'
3'

8"
8"
8"
8"

2'
2'
2'
2'

10"
10"
10"
10"

l' 81/2"
1' 81/2"
1' 81/2"
1' 8  1/2"

2'
2'
2'
2'

4"
4"
4"
4"

6' 2"
7' 2"
6' 2"
7' 2"

5"
5"
5"
5"

3'
3'
3'
3'

8"
8"
8"
8"

5'
6'
5'
6'

8%"
2%"
81/2"
2%'

5' 61/2"
6' 01/2'
5' 61/2"
6' 0 1/2"

30,
30,
411,
40/t

12,500
12,700
14,350
14,500

SECTION I I I  P A G E  2 9

OUTLINE DIMENSIONS MODERATE DUTY SINGLE TROLLEY 3-MOTOR CRANES

"Shaw-Box" 'Load Lifter' Type  " D M "
crane covered by  the above table. This
crane is built for general industrial work
and makes available, pricewise, a crane
between the so-called "hoist type" crane
and heavy duty  industrial crane. I t  re-
quires litt le overhead space. gives excep-
tionally high hook lifts, and close hook
approaches to the sides and ends of  the
building. (Specifications on pages 49 and
50)
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Capacity
in Tons

5
TONS

7'2
TONS

Span
To

Lift
to J K L M P R

•
S V W

Weight
Runway

Rail
M a y  Wh,•el

Loud
30' 0'
30' 0"
40' 0'
40' 0"
45' 0"
45' 0"
50' 0"
50' 0"

40' 0"
60' 0"
40' 0'
60' 0"
40' 0"
60' 0"
40' 0"
60' 0'

3' 5A"
3' 51/4"
3' 51/4"
3' 51/2
3' 71/4"
3' 71/4"
3' 71/4"
3' 71/4"

2' 10"
2' 10"
2' 10"
2' 10"
2' 10"
2' 10'
2' 10"
2' 10"

2' 4 "
2' 4"
2' 4"
2' 4"
2' 4"
2' 4"
2' 4"
2' 4"

1' 11"
1' 11"
l' 11"
l' 11"
1' 81/4'
1' 81/4"
1' 81/4"
1' 81/4"

6' 10"
7' 10'
6' 10'

7 ' "  10"
6' 10"
7' 10"
6' 10"
7' 10"

5"
5"
5'
5"
5"
5"
5"
5"

3' 4%"
3' 4%'
3' 41/2'
3' 41/2"
3' 61/2"
3' 61/2"
4' 0%"
4' 0%"

4' 31/2"
4' 91/2"
4' 31/2"
4' 91/2'
4' 31/4"
4' 91/2"
4' 31/2"
4' 91/2"

5' 1"
5' 7"
5' 1"
5' 7'
5' 1"
5' 7'
5' 1'
5' 7'

30#
30#
30#
30//
30#
30#
30#
30#

0
7,890
9,450
9,520

10,050
10,120
10,530
10,600

30' 0'
30' 0"
40' 0"
40' 0'
45' 0"
45' 0"

20' 0'
30' 0"
20' 0"
30' 0°
20' 0"
30' 0"

3' 8°
3' 8"
3' 8"
3' 8"
3' 8"
3' 8"

2' 10"
2' 10"
2' 10"
2' 10"
2' 10"
2' 10"

l' 11"
1' 11"
l' 11"
l' 11"
1' 81/4"
1' 81/2"

2' 4"
2' 4"
2' 4"
2' 4"
2' 4"
2' 4"

6' 2"
7' 2 '
6' 2 '
7' 2"
6' 2 '
7' 2"

5'
5"
5"
5"
5"
5"

3' 8"
3' '8"
3' 8"
3' 8"
3' 10"
3' 10"

5' 81/2"
6' 21/2"
5' 8%'
6' 21/2'
5' 81/2"
6' VA"

5' 61/2"
6' 01/2"
5' 61/2"
6' OW
5' 6%"
6' 01/2"

30#
30g
40#
40/
40/
40/

10,000
10,100
11,650
1 1,7 25
1 2,2 50
1 2,3 50

10

TONS
30' 0"
30' 0"
40' 0"
40' 0"

20' 0"
30' 0"
20' 0"
30' 0"

3' 8"
3' 8"
3' 8"
3' 8"

2' 10"
2' 10"
2' 10"
2' 10'

1' 81/4"
1' 81/4"
1' 81/4"
1' 81/4"

2' 4"
2' 4"
2' 4"
2' 4"

6' 2"
7' 2"
6' 2"
7' 2"

5"
5"
5"
5"

3' 8"
3' 8"
3' 8"
3' 8"

5' 8%"
6' 21/2"
5' 87/B"
6' 21/2"

5'.61/2"
6' OA"
5' 61/2"
6' 01/2"

30/
30p
40/
40/

12,300
12,500
1 4,1 00
14,300

Dimensions—Moderate Duty Cranes

OUTLINE DIMENSIONS MODERATE DUTY SINGLE TROLLEY CRANES-2-MOTOR

"Shaw- B o x "  ' L o a d  L i f t e r '  T y p e  " D M "  crane
wi th  electr ical ly operated hoist and bridge travel,
and h a n d  operated cross t r ave l .  B r i d g e  i s  t h e
same as t h a t  o f  the three mo to r  crane described
on the  previous page. Tr o l l e y  t rave l  is operated
by a n  endless cha in ,  a s  i l l us t ra ted ,  ins tead  o f
electrically. (Specif ications on  pages 49, and  50 )



Dimensions—Moderate Duty Cranes

Span
To

Lift
To 1 K M P R S V

Weight
Runway

Rail

MaR111111111
Wh'.
Load

n PoLnds

20' 0" 40' 0"* 3' 23/4" 2' 10" 2' 4" 6' 8" 5" 3' 03/4" 3' 103/4" 4' 0' 25,, 7,010
25' 0" 40' 0"* 3' 43/4" 2' 10" 2' 4" l' 6' 8" 5" 3' 23/4" 3' 103/4" 4' 0' 25,, 7,190
30' 0" 40' 0"` 3' 5%" 2' 10" 2' 4" l' 11" 6' 8" 5" 3' 63/4" 3' 103/4" 4' 0" 25!, 7,580
35' 0" 40' 0" 3' 53/4" 2' 10" 2' 4' l' 11" 6' 8" 5" 3' 93/40 3' 103/4" 4' 0" 25!! 7,950
40' 0" 40' 0" 3' 53/4" 2' 10" 2' 4" 1'11" 6' 8" 5' 3' 93/4" 3' 103/4" 4' 0" 25;, 8,100
45' 0" 40' 0" 3'534" 2' 10" 2' 4" l' 11" 5' 8" 5" 4' 03/4" 3' 103/4" 4' 0" 25# 8,600
50' 0" 40' 0" 3' 53/4" 2' 10" 2' 4" 1' 11" 6' 8" 5" 4' 33/4" 3' 103/4" 4' 0" 25i; 9,280
55' 0" 40' 0" 3' 83/4" 2' 10" 2' 4" l' 11" 6' 8" 4' 33/4" 3' 103/4" 4' 0" 25;';' 9,550
60' Ow 40' 0"" 3' 83/4" 2' 10" 2' 4' 1' 11" 6' 8" 5" 4' 63/4" 3' 103/4" 4' 0" 25, 10,480

7 lji

ONS

20' 0"
25' 0"
30' 0"
35' 0"
40' 0"
45' Ow

20'
20'
20'
20'
20'
20'

0""
0""
0""
0""
0""
0""

3'
3'
3'
3'
3'
4'

43/4"
5%"
53/4"
53/4"
514"
0"

2'
2'
2'
2'
2'
2'

10"
10"
10"
10"
10"
10"

2'
2'
2'
2'
2'
2'

4"
4"
4"
4"
4"
4"

1' 11"
1' 11"
1' 11"
l' 11"
1' 11"
1' 11"

6'
6'
6'

. 6 '
6'
6'

8"
8"
8"
8"
8"
8"

5"
5"
5"
5"
5"
5"

3' 23/4"
3' 4 / "
3' 67/8"
3' 9N"
4' ON"
4' 3V"

3'
3'
3'
3'
3'
3'

101/4"
10%"
103/4"
10%"
103/4"
103/4"

4' 0"
4' 0"
4' 0"
4' 0"
4' 0"
4' 0"

30,
30
30
30
30
30

9,600
9,7

10,100
10,450
10,930
11,600

9 0

50'0' 20'0"" 4' 0" 2' 10° 2' 4" l' 11" 6' 8" 5" 4' 31/8" 3' 103/4" 4' 0' 30' 11,850
55'0" 20'0 " " 4' 0" 2' 10^ 2' 4" 2' 0" 7' 0" 5" 4' 6N" 4' 23/4" 4' 41/2" 30:' 12,860
Kr 0" 20'0""* 4' 03/4" 2' 10" 2' 4" 2' 0" 7' 0" 5" 4' 47/8" 4' 23/4" 4' 4%" 30.i 13,100
20'0" 20'0"" 3' 53/4" 2' 10" 2' 4" 1' 11" 6' 8" 5" 3' 41/2" 3' 103/4" 4' 0' 30, 12,200
25'0" 20'0"*" 3' 9" 2' 10" 2' 4" 2' 0" 7' 0" 51/2" 3' 63/4" 4' 23/4" 4' 41/2" 30 1 2,550

10 30'
35'

0"
0"

20'
20'

0"*"
0"*"

3'
3'

9"
9"

2'
2'

10"
10°

2'
2'

4^
4"

2'
2'

0"
0"

7'
7'

0"
0"

51/2''
54"

3' 9N"
4' ON'

4'
4'

23/4"
23/4"

4' 41/2"
4' 41/2"

30
30

12,910
1 3,35 0

ONS 40'
45'

0"
0"

20'
20'

0 " "
0"*"

3'
4'

9"
0"

2'
2'

10"
10"

2'
2'

4"
4"

2' 0"
2' Ow

7'
7'

0"
0"

51/2"
51/2"

4' ON"
4' 33/4"

4'
4'

23/4"
23/4"

4' 41/2'
4' 41/2'

30
30

1 3,53
14,200

0

50'0" 20'0 " " 4' 0" 2' 10" 2' 4" 2' 0' 7' 0" 51/2" 4' 6N" 4' 25A" 4' 41/2" 30 15,050
55'0" 20'0"*" 4' 03/4" 2' 10" 2' 4" 2' 0" 7' 0" 51/2" 4' 43/4" 4' 23/4" 4' 41/2" 30 15,320
60'0" 20'0"*" 4' 03/4" 2' 10" 2' 4" 2' 0" 7' 0" 51/2" 4' 43/4" 4' 24" _ 4 '  44" 30, 16,100

SECTION I I I  P A G E  3 1

OUTLINE DIMENSIONS MODERATE DUTY SINGLE TROLLEY CRANES- I -MOTOR
C o  pa ci ty

in To n s

" Available with lifts to 60' 0", Then Dimensions P, V, and W become: P-7' 8", V-4' 43/4", W-4' 6'.
"  Avalable with lifts to 30' 0", Then Dimensions P, V, and W become: P-7' 8", V-4' 43/4" W-4' 6'.

* "  Ava table with lifts to 30' 0", Then Dimensions P, V, and W become: P-8' 0", V-4' 83/4", W-4' 101/2".

"Shaw- B o x "  " L o a d  L i f t e r "
crane w i t h  electr ical ly  oper-
ated hois t  mot ion  and  hand
operated br idge a n d  t ro l l ey
travel  m o t i o n s .  T r o l l e y  i s
i l lustrated on opposite page.
The bridge is the same bridge
used w i t h  t h e  s t a n d a r d
" S h a w - B o x "  T y p e  " B R "
double girder hand operated
crane.  ( S p e c i f i c a t i o n s  o n
pages 50 and 51)
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C o p . , . A
to 3 K I. M P R S V W

Runway Rail
ASCE LOS.
Per Yard

PA., ..,...,,,
Wh.,1

3 TONS
Maximum

Lift
28' 0"

15'
20
25'
30'
35'
40'
45'
50'
55'
60'

2' 81/4 '
2' 834'
2' 8  34'
2' 103/4'
2' 111/4'
2' 111/4'
2' 1154'
2' 1134'
3' 21/4'
3' 236'

3' 11/2'
3' 11/4"
3' 11/2'
3' 11/2'
3' 134'
3' 1W
3' 11/2'
3' 11/2"
3' 1W
3'1/2'

161/4'
1634'
16 1/4'
161/4'
16W
161/4"
161/4'
161/4'
161/4'
161/4'

17'
17"
1 7'
17"
17'
17'
17'
17"
17'
17'

5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' r
5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 '

5"
5'
5'
5"
5'
5'
5'
5'
5'
5'

2' 61/4'
2' 61/4"
2' 633'
2' 833'
2' 1074'
3' 074'
3' 374'
3' 634'
3' 91/4"
4' O W

:gX....0.1g .1 .....=..

:..,;07..44:.,,t,,,
25 ,
25
25
25 r
25•
25 •
251.
251
25.,
25,

4,160
4,250
4,350 4,540
4,750
5,090
5,540
6,160
6,890
7,700

5 TONS
Maximum

Lift
28' 0"

15'
20'
25'
30'
35'
40'
45'
50'
55'
60'

2' 81/4'
2' 81/4 •
2' 10 1/4'
2' 111/4'
2' 111/4'
2' 111/4'
2' 111/4*
2' 111/4"
3' 21/4*
3' 2 W

3'11/2"
3' 11/2'
3' 1 1/2'
3' 11/2'
3' 11/4'
3' 11/2"
3' 11/2'
3' 11/2*
3' 11/2'
3' 133'

161/4'
161/4'
16 1/4'
161/4'
191/4"
161/4'
161/4'
161/4'
161/4'
161/4'

17'
17'
17'
17'
17'
17'
17'
17'
17'
17'

5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 '
5' 2 "
5' 2 '
5' 2 "

5"
5'
5'
5'
5'
5'
5"
5'
5'
5'

2' 634'
2' 674'
2' 875 '
2' 101/4"
3' 01/4'
3' 3'74'
3' 61/4"
3' 91/4"
3' 974'
4' O W

3' 3 '
3' 3 '
3' 3 '
3' 3 '
3' 3 '
3' 3 '
3' 3"
3' 3"
3' 3 '
3' 3 '

3' 11/4"
3' 11/4"
3' 1  1/4"
3' 11/4"
3' 114 '
3' 135'
3' 11/4"
3' 11/4'
3' 11/4"
3' 11/4"

25
25
25
7595
75
25
25
25
25

6,160
6.250
6,430
6,630
6,930
7,350
7,930
8,620
8,890
9,700

T',, TONS
Maximum

Lift
37' 6"

15'
20'
25'
30'
35'
40'
45'
50'
55'
60'

3' 01/4'
3' 21/4'
3' 3 '
3' 3 '
3' 3 '
3' 3 '
3' 6 '
3' 6 '
3' 91/2'
3' 9 1 '

3' 8'
3' 8"
3' 8"
3' 8'
3' 8"
3' 8"
3' 8'
3' 8"
3' 8'
3' 8'

18%'
181/4'
181/4'
181/4'
181/4'
181/4'
181/4 •
181/4"
171/4"
171/4'

20'
20'
20'
2 0 ' 5 '
20'
20'
20'
20'191/2'
191/2'

6' 9 "
6' 8 '
6' 8 '
6' 8 '
6' 8 '
6' 8 '
6' 8 '  •
6' 8 '7' 0 '
7' 0 '

5'
5"
5'

5'
5'
5'
5"514"
51/2"

2' 101/4'
3' 01/4'
3' 21/4'
3' 41/4'
3' 71/4`
3' 1014"
4' 11/4'
4' 11 "4' 41/4'
4' 11/4"

b06:=4.066ZZ

3' 101/2"
3' 101/4"3' 101/4"
3' 10%*
3' 101/4"
3' 101/4'
3' 101/4"
3' 101/4"
4' 21/4'
4' 21/4'

301
30;30/
301
30/
30/
30/
30,
30/
30!

9,070
9,2309,420
9,71 0

10,100
10,630

27011,56 01 1,
12,500
12,640

10 TONS
Maximum

Lift
37 6 "

15'
20'
25'
30'
35'
40'
45'
50'
55'
60'

3' 21/4"
3' 3 '
3' 3 '
3' 61/4'
3' 61/4"
3' 61/4'
3' 91/4"
3' 91/4'
3' 91/2'
3' 91/2"

3' 8'
3' 8'
3' 8'
3' 8'
3'8'
3'S'
3'8"
3' 8'
3'8"
3' 8'

181/4'
181/4"
18 1/4'
171/4°
171/4'
171/4"
17 W
171/4'
171/4'
171/4'

20'
20'
20'
191/2"
161/2'
191/2'
19 1/2'
191/2'
191/2'
191/2'

6' 8 '
6' 8 '
6' 8 '
7 0 '
7' 0 '
7' 0 '
7' 0 '
7' 0 '
7' 0 '
7' 0 '

5"
5'
5'
51/2"
51/2"
51/4-
51/2"
51/2"
51/4"
51/2"

3' 01/4"
3' VA '
3' 4  1/4'
3' 71/4'
3' 101/4'
3' 101/4'
4' 11/4"
4' 41/4'
4' 11/4"
4' 11/4'

4' 0 '
4' 0 "
4' 0 '
4' 41/4"
4' 41/4'
4' 41/4'
4' 474'
4' 41/4'
4' 41/4'
4' 41/2'

3' 10%'
3' 101/4'
3' 10 1/4'
4' V s "
4' 2 W
4' 21/4'
4' 2  1/4'
4' 21/4"
4' 21/4"
4' 21/4"

30.
30
30
30
30
33
30 •
30'30.,
30,

11,630
11,820
12,070
1 2,550
13,040
13,240
14,020
14,670
15,060
15,810

15 TONS
Maximum

Lift
25' 0'

15'
20'
25'
30'
35'
40'
45'
50'
55'
60'

3' 41/4'
3' 61/4'
3' 61/4'
3' 61/2'
3' 61/4'
3' 91/4'
3' 9  1/2'
3' 101/2'
3' 101/4'
3' 101/2'

3' 91/4'
3' 9%'
3' 91/4"
3' 91/4'
3' 91/4'
3' 91/4'
3' 9 1/4'
3' 93/4'
3' 91/4'
3' 91/4 •

171/4'
171/4'
17 1/4"
171/4'
171/4"
171/4'
1733'
16W
16W
1634'

191/4
191/4"
19 1/4'
191/4'
191/4'
191/4'
19 1/4'
181/2'
181/2'
181/2'

t t▪ .P..999999c,'

51/4'
5i4'
51/2'
5W
5W
51/44
5.4'
61/2*
!1/2'1/2'

3' 21/4'
3' 41/4'
3' 7  1/4'
3' 101/4'
3' 101/4'
4' 1 W

 4 '  41/2'
4 11/2'
4 11/4'
4' 1111/2'

4' 41/4•
4' 41/2'
4' 4  1/2'
4' 414'
4' 433"
4' 41/2'
4' 4  1/4'
4' 8 "
4' 8 '
4 8 '

4' 21/4"
4' 21/4'
4' 2  1/4"
4' 21/4'
4' 21/4'
4' 234'
4' 2  1/4'
4' 61/4,"
4 61/4'
4' 63/4"

40..
40;
4 0.,
40.
40-
40/40.
40.,.
409
48.

16,860
17,10017,420
 17,080
46,100
18.730
19,420
20,070
20 710

DOUBLE GIRDER HAND OPERATED CRANES

T D i m e n s i o n s -Hand Operated Cranes

OUTLINE DIMENSIONS



Doable Girder Type

Copoc,r A
to J K L M P R 5 V W

Runway Rail
ASCE LBS.
Per Yard

me •imunii
Wheel
food

15'
20'

/ 5  T O N S  2 5 '30'
35'Maximum 4 0 '
45'Lift 5 0 '

36' 0" 5 5 '
60'

3' 41/4'
3' 61/4'
3' 61/4'
3' 61/4'
3' 6 1 '
3' 914 '
3' 91/4'
3' 101/4'
3' 101/2'
3' 101/4'

3' 91/4'
3' 91/4'
3' 9 1/4'
3' 9W
3' 91/4'
3' 91/4'
3' 91/4'
3' 91/4'
3' 914'
3' PA'

1714'
1714'
17 34'
171/4'
171/4'
171/4"
171/4'
161/4'
161/4'
16%'

191/4'
1914'

1A1 9 '
191/4'
191/4'
191/4'
191/4'
181/2'
1814'
181/4'

8' 0 '
8' 0 '
8' 0 '
II' 0 '
8' 0 '
8' 0 '
8' 0 '
8' 4 '
8' 4 '
8' 4 '

51/2'
5'/r'
5 1/2'
51/2'
514'
51/2'
5 1/4'
61/2'
61/2"
61/2'

3' 21/4'
3' 41/4'
3' 7  1/4'
3' 10A'
3' 101/4'
4' I  1/4 '
4' 41/4'
4' 11/4'
4' 11/4'
4' 4 1 '

4' IPA*
4' 111•
4' 11 1/4'
4' 1114'
4' 11W
4' 1114'
4' 1 1 '14
5' 21/4'
5' 234'
5' 21/4'

4' 81/2'
4' 834'
4' 8  1/2'
4' 81/2•
4' 814'
4' 81/4"
4' 8  1/4'
5' 014'
5' 03/4'
5' 01/4'

403
40e,
401
4EK
400
404
400
404
400
401

16,935
17,175
17,495
17,955
18,175
18,755
19,495
20,145
20,845
21,775

20 TONS
Maximum

Lift
34' 0"

See Note
15 TONS
Maximum

Lift
37' 0"

15'
20'
25'
30'
35'
40'
45
50'
55'
60'

3' 81/4'
3' 81/4'
3' 10 1/4'
3' 101/4'
3' 101/4'
3' 11'
3' I I '
3' 11'
4' 2 '
4' 2 '

4' 11/4"
4' 11/4'
4' 11/4'
t '  11/4"
4' 11/4'
4' 11/4'
4' 1 1/2'
4' 11/2'
4' 11/4"
4' 11/4'

16'
16'
16'
16'
16'
16'
16'
16'
16'
16'

19'
19'
19'
19'
19'
19'
19'
19'
19'
19'

8' 1 '
8' 4 '
8' 4 '
8 ' 4 '
8' 4 '
8' 4 '
8' 4 '
8' 4 '
8'. 4'
8' 4 '

61/4"
61/4'
6 1/2'
61/2'
61/4"
61/2'
6I14'
6W
614'
614°

3' 4% '
3' 1% '
3' 7  1/4"
3' 101/4"
4' 11/4•
4' 4% '
4' 2 % '
4' 514'
4' 51/4'
4' 81/4'

5' 21/4"
5' 21/4'
5' 21/4'
5' 21/4'
5' 21/4'
5' VA '
5' 2  1/4"
5' 2 M
5' 21/4'
5' 21/4'

.  . . .

.01010101010n0401474
=1=g0XXXX*

•  4 • • • • • • • •

400
404
40 5
40e
404
400
400
400
400
404

22,580
22,980
23,070 23,540
24,100
24,700
25,150 26,300
26,710
27,400

15'
20'
25'
30'
35'
40'
45'
50'
55'
60'

3' 11'
4' I '
4' I '
4' l '
4' 4 '
4 4 '
4' 51/4'
4' 51/4'
4' 5  1/4'
4' 51/4'

5 0' 1/4"
5' 01/4'
5' 0 1/4'
5' 0%*
5' 0%'
5' 01/4"
5' 01/4'
5' 01/2'
5' 0 1/2'
5' 01/4'

2 ' 1'
2' 4'
2' 4'
2' 4'
2' 4'
2' 4'
2' 3'
2' 3'
2' 3'
2' 3'

2' 5 1/4'
2' 51/4'
2' 5 1/4'
2' 51/4'
2' 51/4'
2' 51/4'
2' 41/4"
2' 41/2'
2' 4 1/4'
2' 41/4'

claec1 eemmoommm

5 1/4'
51/4'
534'
51/4'
51/2'
51/4'
61/2'
61/4'
6 1/2'
61/4'

3' 9  1/2'
3' 111/4'

 4 '  2  1/2'
4' 51/2'
4' 81/4'
4' 8 % '
4' 11%'
4' 81/4'
4' 8  1."
4' 1 VA"

4' 11 14'
4' 111/4'
4' 111*
4' 111/4*
4' 111/4'
4' 11%*
5' 21/4'
5' 21/4•
5' 2  1/4'
5' 214'

4' 10 %*
4' 10%*
4' 10%'
4' 101/4'
4' IOW
4' 101/4'
5' 0 % '
5' 01/4'
5' 0  1/4'
5' 01/4'

40 e
40e
400
40,
404
404
404
404
400
40.'

17,970 18,210
18,550
19,010
19,570
19,860
20,840
21,250
21,950
 22,880

See Note
20 TONS
Maximum

Lift
5' 0"

See Note
25 TONS
Maximum

Lift
35' 0"

15'
20'
25'
30'
35'
40'
45'
50'ss.
60'

4' 3  1/4'
4' 31/4"
4' 31/2*
4' 51/2'
4' 51/4'
4' 51/4'
4' P h '
4' 51/4'
4' 8  14'
4' 81/4'

5' 21/4'
5' 21/4'
5' 2 1/4*
5' 21/4'
5' 21/4'
5 ' 2 1 '
5' 21/4"
5' 21/4'
5' 21/4'
5' 21/4'

2' Ph'
2' 71/4'
2' 3'
2' 3'
2' 3'
2'3'
2' 3'
2' 3'
2' 3'
2' 3'

2' 4 1/4'
2' 41/4'
2' 4 1/4'
2' 41/2"
2' 41/2'
2'4,h'
2' 41/4'
2' 41/2'
2' 4 1/4'
2' 41/4'

8' 4 '
8' 4 '
8' 4 '
8' 4 '
8' 4 '
8' 4 '
8' 4 '
8' 1 '
8' 4 '
8' 4 '

6 1/2•
61/4"
61/4'
61/4'
61/2'
61/4'
61/2"
6 W
61/4'
61/4'

3' 111/4'
4' 21/4'
4' 2  1/4'
4' 51/4'
4' 81/4'
4'11%'
4' 81/4'
4' 1115'
4' 11 1/2'
5' 21/4'

5' 2  14'
5' 214"
5' 21/4'
5' 21/4"
5' 234'
5' 234•
5' 21/4'
5' 214'
5' 2  14'
5' 21/4'

5' 0  1/4'
5' 01/4 '
5' 0  1/4'
5' 014'
5' 0 % '
5' 0 % '
5' O W
5' 014'
5' 0  1/4'
5' 01/4'

400
400
40e
400
404
404
409
404
400
400

23,480 23,780
23,970 24,440
25,000
25,600
26,050
27,800
27,610
 28,300

15'
20'
25
30'
35'
40'
45'
50'
55'
60'

4' 3 W
4' 31/4"
4' 5  1/4'
4' 51/4'
4' 51/2'
4' 51/4"
4' 51/4'
4' 51/4'
4' 81/4'
4' 81/4"

5' 21/4"
5' 21/4'
5' 21/4'
5' 21/4'
5' 214'
5' VA'
5' 21/4'
5' VA'
5'21/4'
5' 21/4'

2' 71/4'
2' 71/4'
2' 3'
2' 3'
2' 3'
2' 3'
2' 3'
2' 3'
2'3"
2' 3'

7 41/2'
2' 41/4'
2' 4 1/2'
2' 4'4*
2' 41/2'
2' 41/4'
2' 41/4'
2' 41/4'
2' 435'
2' 41/4'

9909090999

61/4'
61/4'
6 1/4'
61/2'
634'
61/2"
61/4'
61/4"
61/2*
61/2'

4' 234'
4' 234'
4' 51/4'
4' 81/4'
4' 111/4'
4' 111/4'
4' 111/4'
4' I I ' . '
5' : '  • '
5' !,. •

5'111/4'
5' 111'
V 111/4'
5' 1114'
5' 111/4'
5' 111/4'
5' 111/4'
5' 111/4'
5' 111/4'
5' 11V.'

5' 914'
5' 91/4"
5' 9  1/4'
5' 914 '
5' 91/4"
5' 934'
5' 914'
5' 914'
5' 91/4'
5' 91/4"

501
504
503
501
504504
504
504
50;
50,

28,990
29,170
29,590
 30,120
30,720
31,050
32,170
32,590
33,250
34,760

SECTION I I I  P A G E  3 3

. are those of the most popular sizes of our standard cranes. Clearances as suggested should he provided. Apply to factory for info motion on crane o f  longer span or heavier capacities than those
Oterances may be modified to meet unusual or existing conditions. For heavier capacities refer to factory. Do not use these dimensions for construction purposes -  apply to rectory for certified dimension

I The winding drums on these cranes are grooved right and left hand and two parts of rope are wound on drum. All other cranes listed have single grooved drums and one part of rope is wound on drum.

"Shaw-Box" Type " B R "  Double Girder Hand Operated Traveling Crane. This crane, built in
capacities to 50-tons, has wire rope and drum type hoist, two speeds of lifting. I t  is popular
in power plants. pumping stations, crusher plants, etc. (Specifications on pages 50 and 51)
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copo,,,,,,
, n i l  Pnnd$

A
Spans to 1 S P 6 V W 1-BEAM

S2�
R..nwc,

P-'
P.",

30
30
30
30
30
30
30
30
30
30
30

of

43t•-j
Yard

•
.

.

•

2 000i

15' 0'
17' 6'
2D' 0'
22' 6"
25' 0"
27' 6"
30' 0'
32' 6'
35' 0'
37' 6'
40' 0'

151/2'
151/4"
151/2"
151/2"
151/2"
151/2'
1511/2'
151/2"
151/2'
151/2'
151/2'

141/2"
141/2"
141/2"
141/2'
14 1/2'
141/2"
141/2"
171/2"
171/2'
171/2"
171/2"

6' 3'
6' 3"
6' 3'
6' 3'
6' 3'
6.3"
6' 3"
6' 3"
6' 3'
6' 3"
6' 3'

5'5'
5'
5'
5^
5'
5'
5'
5'
5'
5'

3' 6'
3' 6'
3' 6'
3' 6'
3' 6'
3' 6"
3' 6'
3' 6"
3' 6'
3' 6"

• 3 '  6"

4' 10'
4' ID"
4' 10"
4' 10"
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'

12'-31.8b'
12"-31.84
12"-31.134
12'-31.8i
12"-31.8w
12'-12'-31.8112'-31.81
15'-42.94
15"-42114
15'-42.9g
15"-42.94

4 000/

15' 0'
17' 6'
20' 0'
22' 6'
25' 0'
27' 6'
30' 0"
32' 6"
35' 0"
37' 6"
40' 0"

151/2"
151/2"
1541'
151/2"
15 1/2"
151/2"
151/4"
151/2'
151/4'
151/2"
151/2"

141/2'
141/2'
141/2"
141/2"
14 1/2"
171/2'
171/2'
171/2"
171/2"
201/2"
201/2'

6' 3'
6' 3'
6' 3'
6' 3"
6' 3'
6' 3"
6' 3'
6' 3"
6' 3"
6' 3'
6' 3'

5°
5'
5'
5'
5"
5'
5'
5'
5'
5'
5'

3' 6'
3' 6"
3' 6'
3' 6'
3' 6'
3' 6"
3' 6'
3' 6'
3' 6"
3' 6"
3' 6'

4' 10'
4' 10'
4' 10"
4' 10'
4' 10"
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' ID'

12'-31.84 3 0
12'-31.84 3 0
12'-31.80 3 0
12"-31.84 3 0
12"-31.84 3 0
15"-42.9# 3 0
15"-42.94 3 0
15"-501' 3 0
15`-500' 3 0
18"-54.7.: 3 0
18"-54.7..' 3 0

•

.

1E0'
17' 6"
20' 0"
22' 6"

6 , 0 0 0  2 5 '  0'27' 6"
30'' 0"
32' 6'
35' 0'
37' 6"
40' 0'

151/4'
151/4'
151/2'
151/2"
15 1/4'
151/4'
151/2"
151/4'
151/2"
151/4"
151/2"

14%*
171/2"
171/2"
171/2"
171/2'
201/2'
201/2"
201/2'
221/2'
221/2"
221/2"

6' 3'
6' 3"
6' 3'
6' 3'
6' 3'
6' 3'
6' 3'
6' 3'
6' 3"
6' 3'
6' 3'

5"5'
5"
5'
5'
5'
5'
5'
5'
5'
5'

3' 6"
3' 6'
3' 6"
3' 6"
3' 6'
3' 6'
3' 6'
3' 6'
3' 6"
3' 6'
3' S'

4' 10"
4' 10'

• 4 '  10'
4' 10'
4 I S ' - 4 2 . 9 3 04' 10'

4' 10'
4' 10'
4' 10'
4' 10'
4' 10'

12"-31.81, 3 0
15"-42.94 3 0 .
15"-42.9" 3 0
15'-42.9. 3 0
15*-42
15'-54.7 3 0 .
18'-54.7 3 0
18'-54.7 3 0
20"-65.4. 3 0
20'-65.44 3 0 .

' 2 0 " - 6 5 . 4 • .  3 0 . .

-

,

8,000

15' 0'
17' 6'
20' 0"
22' 6'
25' 0"
27' 6"
30' 0'
32' 6'
35' 0"
37' 6'
40' 0"

151/2"
154'
154'
1514*
151/4'
151/2'
151/4'
151/2"
151/2"
151/2"
151/2'

171/2'
I71/2'
171/2"
2014'
201/2'
201/2"
201/2'
221/2'
221/2'
221/2'
221/2"

6' 3"
6' 3'
6' 3"
6' 3'
6' 3"
6' a'
6' 3'
6' 3"
6' 3'
6"3"
6' 3'

5"
5'
5'
5'
5'
5"
5'
5'
5'5-
5"

3' 5"
3' 6'
3' 6'
3' 6"
3' 6'
3' 6'
3' 6"
3' 6'
3' 6'
3' 6'
3' 6'

4' 10"
4' 10"
4' 10'
4' 10"
4' 10*
4' ID"
4' 10'
4' 10'
4' 10'
4' 10'
4' 10"

15'-42.9
I5"-42.9 •
15"-42 9
18"-54 7
18"-54./
18"-54.7
18"-54,7
20"-65.4•
20"-65.4.
20*-65.4:
20*-65.4.'

30.
30
30
30
30
30
30
30
30
30.
30•

..

.

3$' 0"
17' 6"
20' 0"
22' 6"

1 0 , 0 0 0  2 5 '  006"
30' 0*
32' 6'
35' D"
37' 6"
40' 0'

151/2'
151/2'
151/4"
151/4'
151/2'
151/4"
151/2"
151/2'
151/2"
151/2'
151/2'

171/2"
171/2'
171/2'
201/2'

1/2"2 0 2 7 ' 201/2"
201/2"
221/2'
221/2'

2' 214'
2' 21/2'

6' 3"
6' 3'
6' 3'
6' 3'
6' 3'
6' 3"
6' 3"
6' 3'
6' 3'
6' 3'
6' 3'

5.
5'5'
5"
5'
5'
5'6'
5'
5'
5'

3' 6'
3' 6'3' 6'
3' 6'
3' 6'
3' 6'
3' 6'
r  6'
3' 6'
3' 6'
3' 6'

4' 10'
4 10'4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'
4' 10'

15'-42.9-
15"-42.9••15'-42.9.
I8'-54.7f
18"-54.7 4.
18"-54.7.
18'-54.7'
20'-65.4.
20"-65.4.
24'-79.9'
24'-79.9.

3030.
30.
30.
30.
30.
30.
30.
30,
30.

2•
-

Dimensious-Single Girder Bridges

DIMENSIONS SINGLE GIRDER ELECTRIC BRIDGES- To p  Running

"Shaw-Box" Ty p e  " S B E "  Single Girder To p
Running Electr ical ly Operated Br idge.  T h e
hoisting units are standard "Shaw-Box" 'Load
Lifter' hoists. Bridge has direct drive, the wheels
being carried on rotating axles and is equipped
throughout w i t h  radial  th rus t  b a l l  bearings.
(Specifications on page 53)



Dimensions—Single Girder Bridges

Is
LATCH
WHEN

REQUIRED

LATCHi

— — —

I

SPUR
TRACKI

1/4''4
LATCH

I SPUR
,TRACK

I t '

t 9 , ,

12"

.....

A  SPAN
1/4"

18" WITH LATCH +111"  WITH
WITHOUT LAICH 1 2 "  WITHOUT

Capacity
in Pounds

A
Spans to

*
C

*
G

2
Mtn. I

S and T

P V W
Without
Locking
Device

With
Locking
Device

20' 0' 12" 10' 8' I0'-25.4a 12' 18' 4' 0' 2' 6' 3 '  8"
22' 6' 14` 10" 8" 12"-31.80 12" 18' 4' 0" 2' 6" 3 '  8'
25' 0' 14' 10" 8' 12"-31.0 12' 18' 5' 0' 3' 0' 4 '  7'

2,000 27' 6'
30' 0"
32' 6'

14'
14'
17'

10'w
10'

8-
8'
R'

12--31.8.4
12"-31.8i
15"-42.99

12'
12'
11"

18"
18'
18'

5' 0'
5' 0'
5' 0'

3' 0'3' 0" 4 '  2'4' 2'
3' 0' 4 '  2'

35' 0' 17" 10' 8' I5'-42.9# 12' 18' 5' 0' 3' 0' 4 '  2'
37' 6" 17' 10' 8' 15'-42.9d 12" 18" 5' 0" 3' 0" 4  r
40' 0° 17' iv 8' 15"-42.94 12' 18' 5' 0' T 0" 4 '  1"
20' 0' 14' 10' 8' 12'-31.8'. 12" 18'

00,000• • a • t00,C,0

;," 1.11:n in Z.> :In IA

2' 6" 3 '  8'
22' 6" 14' 10' 8' 12'-31.8v 12' 18' 2' 6" 3 '  8'
25' 0' 14' 10' 8' 12"-31.8.i 12' 18' 3' 0" 4 '  2' •

4 , 0 0 0  2 7 '  6"30' 0'
32' 6"

I 7
17'
17'

 1 0 '
10"
10"

8'
8"
8'

15"-42.80
15--42.9e
15"-50

12'
12'
12'

18'
18'
18'

3' 0' 4 '  2'
3' 0*  4' 2"
3' 0' 4 '  2'

35' 0' 17' 10" 8' 15'-504.' 12" 18' 3' 0" 4 '  2'
31' 6' 20' 10" 8' 113*-54.7. . 12' 18' 3' 0' 4 '  2'
40' 0' 20' 10' 8' 113"-54,74 12" 18" :3' 0"
20' 0' 17' 14' 12" 15'-42.9" 12' 18"

616
-7*- :n Yid rn Zr.

2' 6" 3 '  8'
22' 6' 17" 14' 12' 15"-42.92r 12" 18" 2' 6" 3 '  8"
25' 0' 17' 14' 12' 15"-42.9, 17' 18' 3' 0' 4 '  2'

'6,000 27' 6"
30' 0'
32' 6'

20'
20"
20"

14'
14 '
14'

12'
12'
12'

18'-54,7;
18'-54.7Y
18'-54.7:i

12"
12"
12'

18'
18'
18'

3' 0" 4  r
3' 0" 4 '  7'
3' 0' 4 '  2'

35' 0" 22' 14' 12" 20'-65.4i 12' 18' 3' 0" 4 '  2"
37' 6' 22' 14' 12" 20'-65.44 12' 18' 3' 0' 4 '  2'
40' 0' 22' 14" 12' 20*-65.44 12' 18' T 0"
20' 0' 17' 14" 12" 15'-42.9, 12' 18' 4' 0' 2' 6' 3' 8'
22' 6" 20" 14' 12" 18'-54 7: 12" 18' 4' 0' 2' 6" 3' r
25' 0' 20' 14' 12' 18"-54.7.. 12' 18' 5' 0" 3' 0' 4' 7'

8,000 3 '  '
32' 6 0'

20"

22'
14'
14'

12'
12'
12'

18"-54.7.1

20"-65.4..
12'
12'

18'

18'
5'
5' 0'

3 0
3' 0 '

4' 2'4'  2'
35' 0" 22" 14' 12' 20'-65.4: 12" 18" 5' 0" 3' 0' 4' 2'
37' 6" 22' 14' 12" 20"-65.4. 12' IB' 5' D' 3' 0" 4' 2'
40' 0' 22' 14' 12' 20'-65.4.. 12' 18" 5' 0' 3' cr 4' 2'
20' 0' 17' 14' 12' 15*-42.9. 12' 18 4' 0" 2' 6' 3' 8'
22' 6" 20' 14' 12' I8'-54.7 12' 18" 4' 0" 2' 6' 3' 8'
25' 0" 20" 14' 12' 18'-54,7.. 12' 19' 5' 0" 3' 0' 4' 1'

10000 30'0"
32 6 '

20'
20"
22'

IV
14'
14'

12'
12'
12'

18"-54.7.
18--54.7..
20"-65.4.

12'
12"
12'

18'
18"
18'

5' 0"
5' 0'
5' 0"

3' 0'
3' 0"
3' 0' •

4' 2"
4' 2'
4' 2'

35' 0' 22" 14' 12" 20'-65.4. 12' 12- s• 0' 3' 0' 1 2 '
37' 6" 2' 2' 14" 12' 24"-79 9.. 12' 18" 5' 0' 3' 0' 1 2 '
40 a- 2' 2' 14' 12' 24'— 79,9.. 12' 18" 5. 0' 3' 0' 4 2 '

SECTION I I I  P A G E  3 5

DIMENSIONS SINGLE GIRDER ELECTRIC BRIDGES - Underhung

Mi44St• . /  _ i s
t l

"' •• 'W i l l

*  "C ' and "G Based on Minimum Site Runway Beams.

"Shaw-Box" T y p e  " E - S U H "  Sing le  G i r d e r
Underhung Crane  Br idge  Ho is t i ng  U n i t  i s
"Shaw-Box" ' Load  Li f ter '  ho is t .  Bridge drive
machinery is a self-contained, speed reducer unit
with motor and brake, driving a cross shaft which

ared to two driving wheels in each end truck.
( P e C i f i C a t 1 0 11 S  011 p a g e  5 5 )
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A
Beam ChannelSpan C 0 R V and W

13' 0" V 5 ' 514' r  -18.4- l' 2 ' 3' 6' 31/4" I' 01/2" 2' 21/4"
20' 0' l' 5 ' 51/4' 10'-25.4. 1' 2 ' 3' 6" 31/4" 1' 01/2" 2' 21/4"
25' 0'
30' 0'

1' 5"
l' 5 '

51/4'
51/4'

12'-31.84
12"-31.8. 7 ' -  9.8.

1' 2 'r 3' 6'
4' 9' 31/4'

1' 01/2"
1' 01/2'

21/4"
2' 91/4'

35' 0' 1' 5 ' 51/4" 12*-31.8. 9'-13.4. r  2 ' 4' 9" 31/4" 1' 01/2" 2' 9 % '
40' 0' 1' 5 ' " -  31 84 10"-I5.3. I' 2 ' 4' 9' 31/4" 01/2" 2' 91/4"
15' 0'
20'0'

I' 5 '
l' 5 '

51/4"
51."

10"-25.4
12' -31.84

1' 2 '
1' 2 '

T 6'
3'S'

3114"
314"

1' OW'
1'01"

2' 21/4"
2' 21/2"

20
20.

4,000 25' 0'
30' 0"

1' 8 '
1' 8"

51/4'
51/4"

15'-42.94
15*-42.94 9'-13 44

I' 4  1/2'
I' 434"

3' 6'
4' 9"

3 1/4'
31/4'

1' 3'
1' 314'

2' 214'
2' 91/4"

20. 20
35' 0' 1' 8 ' 51/4' 15"-42.9« 9"-13.44 1' 43/4' 4' 9" 31/4' I' 31/4' 2' 91/4" 20 •
40' 0' l' 8 " 51/4' 15•-42.94 12"-20.7, l' 5 ' C 9" 31/4" 1' 354 2' 91/4' 20.
15' 0"
20' 0'
25' 0'
30' 0"
35' 0'
40' 0'

1' 5 '
1' 8 '
l' I '

9'
I' 9 '
l' 9 '

5'/4
51/4'
51/4'
61/2'
61/4'
61/4*

12"-31.84
15"-42.9i
18"-54.74
15"-42.94
15'- 42.94
15'-42.94

9"-13.4.
10"-15.3.
12'-20.74

1' 41/2'
1' 714'
1' 514'
l' 51/4'
I' 51/2'

3' 6'
3' 6'
4' 9'
4' 9"
4' 9'

314"
31/4'
41/4"
4%'
41/4'

1' r
1' 6'
1' 31/4"
1' 31/4"
1' 31/2'

2' 21/4"
2' 21/4"
2' 111/4'
2' 111/4"
2' 1141'

15' 0' I' 9 ' 12"-31.84 I' 6 ' 3' 6' 41/4' 1' 4' 2' 31/2-
20' 0' 1' 9 " 61/4" 15"-42.94 1' 6 ' 3' 6' 4 ' 1' 4' 2' 31/4"
25' 0' I' 111" 61/4' 18'-54.74 1' 8 ' 3' 6' 414' 1' 6' 2' 3Ye"
30' 0' 111/2' 61/4" 18"-54.74 10'-15.34 1' 81/4' 4' 9" 41/4' 1' 61/4' 2' 111/4"
35' 0' l' 111/4' 61/4' 18"-54.7i 12*-20.7. 1' 8 % ' 4' 9' 414 - 1' 61/4" 2' 111/4'
40' 0' 1' 111/4" 61/4" 18'-54.74 12'-20.7. 1' 81/4" 4' 9' 41/4" 1'61' 2' 111/4'
15' 0' 1' 9 ' 61/4 • 15"-42.9d 1' 6" 3' 6' 41/4" I' C 2' 33/4'
20' 0" 1' 11' 61/4' 18'- 54.70 1' 8 ' 3' 6' 41/4" 1'6" 1' 33/4'
25' 0' 2' 1 ' 61/4' 20'-65,44 I' 10" 3' 6' 1'8' 2' 33/4"
30' 0" 11" 61/4" 18*-54.74 111*-15.3 I' 81/4' 4' 9' 41/4' 1'61/4' 2' 111/4"
35' 0' 1' 111/4' 61/4" 18'-54.74 12"-20.74 1' 8 W 4' 9' 4%. 1'61/4'. 2' 111/4"
40' 0' I' 111/2' 61/4 18'-54,7+ 11"-20 7. I' 8 % ' 4' 9' 41/4" 1'61/4' 2 111/4"
15' 0' 1' 9 ' 61/4' 15"-42.9i I' 6" 3' 6" 41/4" l' 4' 2' 33/4'
20 0 ' 1' 61/4" I r 1' 8 ' 3' 6' 4%' 1' 6' 2' 33/4"
25' 0' 2' 1 ' 61/4" 20"-65.44 1' 10' 3' 6' 414' 1' 8" 2' 31/4"
30' 0' 2 0 ' 61/4" 20'-65.44 10'-15.3 1' 91/4" 4' 9' 41/4' 1' 81/4" 2' 111/4"
35'0' 2' 0 ' 61/4' 20'-65.44 12' -  20.7 1' 91/4" 4' 9' 414" 1' 81/4" 2' 11%'
40' 0' 2' 4 ' 61/4" 2C-79.94 12"-20.7. 2' 11/4" 4' 9' 41/4' 2' 01/4" 2' 111/4"
15' 0" I' 10' 61/4" 18"-54.74 1' 7 ' 3' 6' 41/4" 1 6 2' 33/4'
20 0 ' 2' 0 ' 61/4' 20'-65.4. I' 9 ' 3' 6" 4%' l' 8' 2' 31/4'
25' 0" 4' 61/4' 2C-79.94 2' 1 ' 3' 6' 41/4' 2'0' 2' 33/4'
30' 0' 2' 0 '2' 61/4' 20'-65.4.' 12"-20.74 1' 91/4" 4' 9' 41/4" 1' 81/4" 2' 111/4'
35' 0'

•
2 4 " 61/4" 24'-79.98 12'-20.74

" -  3 94
2' 1% '
2' I 4 / '

4' 9'
4' 9'

41/4"
4%'

2' 01/4"
2' 01/2"

2'11%'
2' 111/4'

15' 0'
20' 0'

N NNE �

a  O A00

61/4"
6W'

I r  -54.7.
20'-65.4. -

1'
1'

7.
9'

3' 6'
3' r

41/4'
414'

I' 6'
1' 8'

2' 33/4'
2' 3  ',',"

40:

20 000/
25' 0'
30' 0'

6 1/4'
61/4"

24'-79.9.
24"-79.9. 12"-20.7.

2'
2'

1'
11/4"

3' 6"
. 4 '  9"

4% "
41/4'

2' 0"
2' 01/4'

2' 3  3/4"
2' 111/2"

40
40

35' 0' 61/4" 24'-79.9. 15'-33 9. 2' 1%' 4' 9' 43/4" 2' 01/2' 2' 111/4" 40
40' 0' 61/4" 24'-79.9. 15*-33.9- 2' 1,5^ 4 9' 41/4" 2' 01/4" 2' 111/4' 40 •

Dimensions-Single Girder Bridges

DIMENSIONS SINGLE GIRDER H A N D  GEARED BRIDGES -
Top Running Type

Capacity
In Pound,

Runwa
11011 Lbs
Per Y41

20.
20.
20.
20.
20.
20.

6,000

8,000

10,000

20'
20
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30.
30
30
30
30
30
3 0 -

40•
40 •
40 •
40.
40.

When the girder is an 1,8eam and Channel. the beam is rein orced by an inverted channel welded to its lop flange,
f40TE Capacity of these bridges provide lor use of electric hoist.

Shaw-Box" T y p e  " S B R "  S ing le  G i rde r
seared Type Hand Operated Crane Bridge.
tither the "Shaw-Box" 'Load Lifter' electric
oist o r  chain block may be used w i th  this
ype. The smaller sizes of  this crane may be
lore economically obtained b y  employing
Budgit ' crane assembly as described on page
8 (Specifications on page 54)



Dimensions—Single Girder Bridges

C a p u t o ,
in

Pound,
A

Spin C
t G

I

P
*
S

*
T V W

Y
MinBeam C h a n n e l

15' 0' 18' 10' 8`-18.4. 4' 0' 12' 12' 2' 4 % ' 2' 514" tr
17' 6' 20' 10' 10"-25.4ii 4' 0' 12' i r 2' 4 V 2' 53/4' 8'
20' 0' 20' 10' 10"-25.4w 4' 0' 12' 12' 2' 4 % ' 2' 514* 8.

2  1 0 0 0
22' 6'
25' 0'

22'
22'

10'
10'

l r -31.8 .'
12"-31.8. . .

4' 0'
5' 0'

12'
12'

12'
12'

2' 4 % '
2' 10%'

2' 5  % '
2' 11% '

a.a.
27' 6' 22' 9%' 12"-31.13. r— 9.8W 5' 0' 12' 12' 2' 10%' 2' 11114" 8 -
30' 0' 22' 9% ' 12*-31.8. 7'— 9.V 5' 0' 12' 12' 2' 10%* 2' 1114' a.
35' 0' 22' 95'4• 12"-31.8. 9'-13.4..' 5' 0' 12' 12' 2' 10%' 2' 1194' 8'
15' 0" 20' 10' 10"-25.4-

00000000

12' 12' 2' 4 % ' 2' 5% ' 8'
17' 6' 22' 10' 12' —31.8; 12' 12' 2' 4%• 2' 514 " 8'

4,000 20' 0'
22' '
6  25' 0'

22'
2' 2' 1'

10'
 1 0 '10

12"-31.8.'
15*-42.9.

42.9

12'
12' 12'

12'
12'
12'

2' 4%*
1 0 %  2' 4%'2' •

2' 5%"
2 % %'151▶2' '

8'
8'
8'

27' 6' 2' 1' 10' 15"-50. ... .  . 12' 12' 2' 10%' 2' 11%. 8-
30' 0' 2' l ' 914' 15'-42.9' 9'-13,44 12" 12' 2' 10%' 2' 11%' 8'
35' 0' 2' l ' 91/4' 15'-42.9. 9'-13.4: 17' 12' 2' 10%' 2' 11%' 8'
15' 0' 22' 10' 12"-31.8w

0660000

12' 12' 2' 4 % ' 2' 591` 8'
17' 6' 2' 1' 10' 15"-42.9,: 12' 12' 2' 0 % ' 2' 5% ' 8'
20' 0' 2' 1' 10' 15'-42.9. 12' 12' 2' 4 % ' 2' 5 % ' 8'6,000 25' 0" 22'6' 2' 0' 2' 1' 10' 10' 15'-50r

18'-54,7w
12'
12'

12'
12'

2' 4%"
2' 10%'

2' 5 % '
2' 11%"

8'
8'

27' 6' 2' 4' 10' 18' —54.7. 12' 12' 2' 10%' 2' 1194' 8'
30' 0' 2' I ' 9%• 15"-42.9. 9"-13.4.4 12' 17' 2' 10%' 2' 113/4" a -
35' 0' 2' r 9%' 15"-42.9. 10'-15.3r 12' 12' 2' 10%" 2' 11%` 8-
15' 0' 2' 0' 12' 12"-31.19.

9.=..99999

12' 12' 2' 51'4' 2' 514' 10'
17'6" 2' 3' 12' 15"-42.9. 12' 12' 2' 514" 2' 5344* 10'
20'0' 2' 3' 12' 15"-42.9.' 12' 12' 2' 5%• 2' 5%" 10'8000, 22' 6'
25' 0'

2' 6'
2' 6'

12'
12'

18"-54.7w
18"-54.7.

12'
12'

12'
12'

2' 5 % '
2' 11%'

2' 5%*
2' .1114"

10' 10'
27' 6' 2' 8' 12' 20"-65.4ii 12' 12' r  11%' 2' 113/4" 10'
30' 0' 2' 6' 1191 ' 18'-54./. ' 10'-15.3r 12' 12' 2' 11%* 2' 1191" 10'
35' 0' 2' 6' 11%," 18"-54.7. 12'-20.74 12" 12' 2' 11%' 2' 11% ' 10'

15' 0' 2' 3' 12' 15"-42.9. 4' 0" 12' 12' '2' 5%" 2' 591' 10'
17' 6' 2' 3' 12' 15"-42.9w 4' 0' 12' 12' 2' 514' 2' 51/4" 10'
20' 0' 2' 6' 12' 18'-54.7i, 4' 0' 12' 12' 2' 514" 2' 5 % ' 10'

/ 0 / 0 0 0 22' 6"
25' 0'

2'4'
2' 8'

12'
12"

1r-54.7.
20" —65.4

4' 0'
5' 0'

12'
12'

12'
12'

2' 5% •
2' 11%•

2' 5%•
2' 113/4"

10'
10'

27' 6' 2' 8' 12' 20"-65.4, 5' 0' 12' 12' 2' 11%' 2' 11%' 10"
30' 0' 2' 6' 11% • 18*-54.7 10"-15.3. 5' 0" 12' 12' 2' 11%" 2' 11%' 10'
35' 0' 2' 6' 11".' 18"-54.7. 12"-20.71 5' 0' 12' 12' 2' 11%' 2' 11%' 10'

SECTION I I I  P A G E  3 7

DIMENSIONS SINGLE GIRDER H A N D  GEARED BRIDGES -
Underhung and Transfer Type

• Dimensions "S" and "T" are minimum required for standard bridge. If locking device and baffles are to be used to engage spur tracks, these dimensions become 18" minimum.
t  Dimensions "G" and "Y" are based on minimum size runway beam. When the girder is an I .beam and channel, the beam is reinforced by an inverted channel welded to its top flange.

NOTE: Capacity of these bridges provide for use of electric hoist.

"Shaw-Box" Ty p e  " H - S U H "  Single Girder
Hand Geared Underhung Bridge. A "Shaw-
Box" ' L o a d  L i f ter '  e lectr ic hoist o r  chain
block is used with this bridge. I t  is available
either as a regular crane bridge or  equipped
with locking device and baffles as illustrated
when i t  is used as a transfer bridge. (Specifi-
cations on page 56)
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Copocoy
in Pounds

Cat
Na A B " C 0 " E F G H 1 K'•• I. M

30* 8' l ' 8' 5' 4' 8' 10" 8' 61'.' 2' 9" V-12.54 2' 6' 6 1' 20','500 31
32

8' V
12' 1'

8' 5'
12' 5'

4'
4'

12' 0 '
12' 0 '

8'
91/2'

6%'
81/4'

2' 9'
2' 9'

6'-12.5:
8'-18 4•

2' 6'
2' 6'

6
6

1'
V

20','
20 .,•

1 000/ 334*
35

IN:
14' I '

31:
14' 5'

4'

4'
12' Il.'
12' 0 '

V1/2.
I I '

V/a,".
10%'

q:
3' 6'

1,6:—_-.1225:54:
10"-25.4

;:r.
3' 0'

t
6

1'

Ph"
2211:
21'.i'

2000 36*
37

8' 0%'
12' 0'4"

8' 5'
12' 5'

4%"
4%'

8' 10'
12' 0 '

91/2'
11'

8%'
10%'

2' 9'
3' 6'

8 ' -184.
12'-31.8•

2' 6'
3' 0'

6
6

l '
15/4"

2' 2'
2' 2'

4,000 38* 8' 2%' 8' 8' 5%' 8' 10" 11' 10%' 3' 6' 12'-31.8• 3' 0' 6 1%' 2.4%'

Copocdy
in Pounds

Catalog
Number A' B' E 1" 1 K G

2,000
201
202
203

13' 0'

19' 0'

16' 0*

16' 0"

17' 0'
17 4'

l2"-28.
14*- 3 4 :
16'-401

2' 0'
2' O'
2' 0"

3' 6"

3' 6'

4' 0'

.1' 0'
204 22' 0' 16' 0' 17' 6' 18'-504 2' 0' 3' 6' 4' 0'

4,000
205
206
207

11' 0'

17' 0'

15' 0'

15' 0"

16' 2'

16' 6'

14'-34y
16"-40
18'-50y{

2' 9'

 2 '  9'

4' 3'
4' 3'
4' 3'

5' 0'
5' 0'
5' 0'

208 20' 0" 15' 0" 16' 9' 21'-63: 2' 9' 4' 3' 5' 0"

6,000 209
210
211

11' 1'
13' 1'
15' l '

14' 0'
14' 0'
14' 0"

15' 4'
15' 6"
15' 6'

16'-40.
18'-5C#
18"-50y

3' 0'
3' 0"
3' 0'

4' 9'
4' 9'
4' 9'

6' 0'
6' 0'
6' 0'

88000 212
213

10' I '
12' I '

13' 0'
13' 0"

14' 6'
14' 6'

18'-50•
18"-50. 3' 6'

5' 6'
5' 6'

6' 6'
6' 6'

10,000 214
215 10' 22' 12' 0' 13' 6'

18"-50-
18"-50.

4' 0'
4' 0"

6' 0'
6' 0'

6' 6'
6' 6'

T y p c  " L C - S S J "

T y p e  " H C - S S J "

Dimensions—Self-Supporting Jib Cranes

SELF SUPPORTING JIB CRANES

The tables and illustrations below cover "Shaw-Box" Type "LC-SSJ"
and "HC-SSJ" e l f -supporting j i b  cranes. Smaller capacities are floor
mounted, and the larger are set in concrete foundations.

FLOOR MOUNTED -TYPE "LC-SSJ"

*  These sites a e production built and are usually available for immediate shipment —other sizes made up on special
orders only.

"  Dimensions "B" and "D" are maximum sizes and cannot be increased, They can be decreased on special orders only.
••• NOTE. "K" is the number of foundation bolts required. "L" is the diameter of loundatoan bolts. "M" is for a 'Budgit'

Hoist hung on a 'Budgit' I-Bea ni Trolley,

SET I N  FOUNDATION -  TYPE "HC-SSJ"

• Dimensions "A" and "B" are maximum size and cannot be increased They can be decreased on special order. Founds
lion Dimensions are those usually used for average soil conditions. Capacities are based on using a standard electric
hoist and trolley.

"  I-Beams are Carnegie Beams with flat beam flanges as follows' 12' x 28,-61/2' flange: 14' x 34. —6l/4" flange.
16' x 40 —7" flange 18" x 50.-71/2' flange, 21' x 63.-8%. flange.

Type "LC-SSJ" jib crane with 'Budgi t '  electric hoist
serving machine tools.

"HC-SSJ" j ib crane with 'Load Lifter '  electric hoist
serving a shipping platform.



Inquiry Data and Specifications

I

SECTION I V PAGE 3 9

INTRODUCTION

N THIS section are specifica-
tions covering the most popu-
lar type o f  industrial cranes
that have been compiled for

the convenience of purchasers or consult-
ing engineers. These specifications may
be copied intact and issued. Their use will
insure modern, well-designed equipment
suitable for the service desired. They are
r favorab le  to any particular make of
equipment or manufacturer, but they do
provide for first-class equipment without
requiring any builder to resort to special
design to comply with them.

SPECIFICATIONS
FOR

CRANES

I N Q U I RY  D ATA

On the next few pages is given the essential informa-
tion that should be submitted to a crane builder to
obtain complete proposals on each of the most popu-
lar types o f  cranes required by industry, ranging

heavy duty  industrial and rapid handling
Cranes to the various types of hand operated units.

I f  all of the suggested information is submitted to
the crane builder, or included as part of the specifi-
cations issued to cover the type of crane desired, i t
will permit the crane builder to analyze the condi-
tions under which the crane is to be installed and
determine the proper and most economical type
of equipment to offer.



,GE 4 0  S E C T I O N  I V Inquiry Data

Below is listed the minimum information that should be submitted to a crane builder to obtain proposals
cage or floor controlled electric traveling cranes for industrial or rapid handling service. I f  all of this infor..

ation is submitted to the crane builder as part of the specifications to cover the type of crane desired, it will
rmit the crane builder to determine and offer the best and most economical equipment against the inquiry.

FOR ELECTRIC  T R AV E L I N G  CRANES,  T H R E E  OR
MORE MOTORS,  FOR I N D U S T R I A L  SERVICE

Capacity, in tons of 2 0 0 0  pounds, of:
(a)

(b)
(c)

Main hoist, or each trolley of a two trolley
crane.
Auxiliary hoist, i f  required.
I f  two trolleys are desired, give spacing be-
tween trolleys when capacity load is to be
handled.

(d) I f  it is desired to have two or more hooks
operating simultaneously, or independently
on the one trolley, give:
1. Spacing between hooks.
2. Relationship of  hooks to bridge girders

(parallel with or at right angles to)
I f  c r a n e  r u n w a y  h a s  b e e n  located,
or is in place give:
(a) Span, center to center of runway rails.
(b) Size of runway rails.
(c) Distance from top of runway rail to the low-

est obstruction that the crane must clear.
(d) Distance from center of runway rails to the

nearest obstruction that  the ends o f  the
crane must clear.

(e) Height of hook l i f t  above floor, or  ground
level necessary.

(f) Height  of any obstruction, above floor, that
the crane bridge must clear.

(g) I f  hook must descend below the floor o r
ground level, give distance.

I f  crane runway has not been located,
give:
(a) Distance between building walls or columns

so that span may be determined.
(b) Distance from floor t o  ceiling, o r  lowest

overhead obstruction that the crane must
clear.

(c) Height of any obstruction, above floor, that
crane bridge must clear.

(d) Height of  hook l i f t  above floor or ground
level necessary.

(e) I f  hook must descend below the floor o r
ground level, give distance.

4 C h a r a c t e r i s t i c s  o f  e l e c t r i c  c u r r e n t
available.
(a) I f  direct current, give voltage.
(b) I f  alternating current, give voltage, phase,

and cycles.
5 I f  t h e r e  is a n y  p r e f e r e n c e  for make of

motors or controllers, give preference.
6 S t a t e  whether crane is to be controlled

from:
(a) Operator's cage. (Give preferred location.

whether on end or center
of bridge, or on trolley).

(b) Floor b y  pendent cords. (Give preferred
location).

(c) Floor by push buttons. (Give preferred lo-
cation).

7 A d v i s e  whether  there is  a  preference
for Roller Bearings or Bronze Bearings through-
out the crane.

8 L i s t  any special features or accessories de-
sired.

9 A d v i s e  i f  crane is for indoor or outside
service.

10 Out l ine  the  work the crane is required to
perform so that service classification may be
determined. I f  any unusual requirements exist,
describe them in detail.

•  •  •

For Bucket  Operating, M a g n e t  Handl ing,
or other Rapid Handling or Continuous service,
give the same information as above, plus:
(a) Kind, weight, and amount of material to be

handled in a given period, per hour and day,
month and year.

(b) Outline operating cycle.
(c) Give size, weight and make of bucket, mag-

net, or any other load handling device.

1
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'SAND OPERATED DOUBLE GIRDER T R AV E L I N G  CRANE,
WIRE ROPE AND DRUM TYPE HOIST, FOR I N T E R M I T T E N T

OR STANDBY SERVICE

Below is listed the information that should be submitted to the crane builder to obtain his recommenda-
tions and a proposal for furnishing a hand operated double girder crane with wire rope and drum type hoist.
This inquiry data may also be employed when the same style of crane is to be equipped with an electrically
operated hoist motion.

1 Capacity in tons of 2 0 0 0  pounds. ( b )  I f  hook must descend below the level from

State whether it is desired to handle the load on
one or two trolleys. I f  on two trolleys, give spac-
ing between trolleys when capacity load is to be
handled.

2 I f  crane runway  has been located, or
in place, give:
(a) Span, center to center of runway rails.

(b) Size of runway rails.

)

(d)

which crane is to be operated, give distance.

The crane covered by this inquiry for hand oper-
ation would be a "Shaw-Box" Type "BR"  or equal.

is I f  the hoisting motion is to be electrically oper-
ated, then the crane would consist o f  the combina-
tion o f  a "Shaw-Box" Type " B R "  Bridge, w i th
cross wires and collectors, and either a "Shaw-Box"
Type " S R C "  or D  M" Trol ley.

Distance from top of  runway rail to lowest
overhead obstruction that crane must clear.

Distance from center of runway rails to near-
est obstruction that ends of crane must clear.

3 I f  crane r u n w a y  has  not  been located,
give:

(a) Distance between building walls, or columns,
so that span may be determined.

(b) Distance from floor to  ceiling, or  to lowest
overhead obstruction.

(c) Height of any obstruction, above floor, that
crane bridge must clear.

4 I n  either case, give:

(a) Height o f  hook l i f t  necessary above the
operating floor.

I f  the crane is to be equipped with an electrically
operated hoist motion, be sure to give the charac-
teristics of the electric current available to operate
and add to  the specifications a  statement to  the
effect that bridge is to be equipped with cross wires
for suppling current to the hoist motion and current
collectors to pick up current from the main runway
conductors.

I M P O R T A N T

When hand operated cranes of more than three tons
capacity and 25 feet span are required. i t  would be
more economical to  install the Type " B R "  Hand
Operated Double Girder Crane with wire rope and
drum hoist than a single girder crane with an inde-
pendent chain block and trolley. I n  addition, the
advantages of higher hook lift within the same space
and two speeds of lift become available.
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INGLE GIRDER BRIDGES, ELECTRICALLY A N D  H A N D  OPERATED

TOP R U N N I N G

Capacity in tons of 2 0 0 0  pounds. State i f
it is desired to handle load with one or two hoists.
I f  with two, give distance they will be apart when
handling capacity loads.

If crane runway has been located, or is in
place, give:
(a) Span, center to center of runway rails.
(b) Size of runway rails.
(c) Distance from top of runway rails to lowest

overhead obstruction that crane must clear.
',d) Distance from center of runway rails to near-

est obstruction that ends of crane must clear.
:e) Height of hook l i f t  necessary above floor.
:f) I f  hook is to descend below the floor line,

give distance.

:f crane r u n w a y  has no t  been located,
Five:
a) Distance between building walls, or columns,

so that span may be determined.
h) Distance from floor to  ceiling or to lowest

overhead obstruction.
c) Height of any obstruction, above floor, that

crane bridge must clear.
d) Height of hook l i f t  necessary above floor.
e) I f  hook is to  descend below the floor line,

give distance.

Ldvise whether hoist a n d  trolley
to be included.

;tate whether bridge movement is to be
y :

a) Pushing on load.
) Manually by pulling on endless chain.

:) Electric motor. ( I f  motor, give characteristics
of electric current available. For D.C. give
voltage: fo r  A.C. give phase, cycles .and
voltage.)

U N D E R H U N G

1 Capacity in tons of 2 0 0 0  pounds. State i f
load is to be handled with one or two hoists. I f
with two, give distance they will be apart when
handling capacity loads.

2 Span, center to center of runway tracks.

3 Size and section of track. I f  I-beams of simi-
lar tracks give :
(a) Size of beam.
(b) Width of flange.
(c) Clear space between top o f  track and any

bolt heads, r ivet heads, o r  clamps around
top flange to support track.

4 Distance beyond centerline of each track
that ends of crane bridge should project.

S I f  crane is to be used as a transfer crane,
advise whether locking device and baffles are
required one end or both ; and, the number of
latches for ends of  engaging spur tracks.

6 State whether hoist a n d  trolley is to be
included.

7 State whether bridge movement is to be
by:
(a) Pushing on load.
(b) Manually by pulling on endless chain
(c) Electric motor. ( I f  motor, give characteristics

of electric current available. For D.C. give
voltage; f o r  A.C. give phase, cycles, and
voltage.)

8 I f  crane is to be electrically operated state:
(a) Which motions are to be electrically operated.
(b) Whether bridge controller is to be mounted

on the bridge, or on the hoist.
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T
SPECIFICATIONS

HE specifications contained in this section are segregated under the headings "Bridge" and
"Trolley." Those for electrically operated cranes have the electrical, equipment segregated
under the heading "Electrical Equipment." This arrangement makes i t  convenient for
issuing inquiries or specifications for cranes that may consist of a bridge of one type and a
trolley of another that may be most desirable to meet local or special conditions.

The specifications compiled cover those types of cranes most generally used in Industry, from the simplest
and smallest capacity crane built to the largest and heaviest capacity crane that may be required.

Preceding the specifications is listed the data that should accompany inquiries, or be included as part
of the specifications issued by  the engineer, to make i t  possible for the builder to  better interpret the
requirements that must be met by the crane, and therefore offer the most suitable equipment.

FOR CAGE CONTROLLED ELECTRIC T R AV E L I N G  CRANES,
T H R E E  O R  M O R E  MOTORS,  FOR  I N D U S T R I A L  S E R V I C E
ROLLER BEARINGS T H R O U G H O U T  -  " S H AW - B O X "  T Y P E

" S "  OR " S B "  OR EQUAL

G E N E R A L
The intent of this specification is to provide for a complete
electrically operated cage controlled traveling crane equipped
throughout with roller bearings of modern design suitable for
heavy d u t y  Industr ial  o r  Rapid Handling Service, which
when erected wil l  be ready for use.

The crane shall, before shipment, be completely assembled
and wired as far as possible, be given a light running test in
the manufacturer's plant, neatly finished, and painted. A l l
bright parts shall be covered w i th  slushing compound t o
prevent rust while crane is in transit.

T Y P E
The crane shall be of the m o t o r  double girder type,
controlled from the operator's cage attached to  the bridge
(give location desired, whether center or end) of  .  .  .
tons capacity. I t  shall be designed t o  operate wi th in the
space shown on the accompanying building plans. ( I f  plans
are not included,-insert here the information suggested in
"Inquiry Data"  for electric traveling cranes, three or more
r-otors.)

auxiliary hoist is desired insert: " I t  shall be equipped
with an auxiliary hoist o f   t o n s  capacity."

I f  two trolleys are desired on the bridge, each one-half of
the capacity of the crane, give the capacity of each trolley and
state the spacing between them when crane must handle
capacity loads.

Either insert operating speeds required for each motion, or
insert: "Operating speeds to be those recommended by the
crane manufacturer."

FA C T O R  O F  S A F E T Y
In the design a proper allowance shall be made for impact
and wear, and in no case shall the factor of safety in any part
be less than five based on the ultimate strength of the materi-
als used.

G U A R A N T E E
The crane shall be guaranteed by the manufacturer to be of
accepted modern design, free from inherent defects in either
workmanship o r  material; and, t o  safely handle i ts  rated
capacity load without any undue deflections in its structure
or mechanism.

All materials shall be the best of  their respective kinds.
Any parts proving defective wi th in one year from date o f
shipment shall be replaced free of charge by the manufacturer.
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BRIDGE
Ige S t r u c t u r e .  O n  cranes of 5-ton capacity to 60-
pan, 10-ton capacity to 55-feet span, 15-ton capacity. to
et span, and cranes up to  30-ton capacity t o  30-feet
for industrial service, the most economical bridge struc-
is auxiliary braced I -beams. I f  the crane is within the
of sizes for auxiliary braced beam girder, use the follow-

aragraph :
he bridge shall consist o f  two girders supported on the
rucks. The girders shall be of proper section and size to

carry the ful l  rated load o f  the crane without undue
:al or  lateral deflection o r  vibration. The girders shall
ide flange I-beam sections wi th  their top flanges rein-
d, i f  necessary, by a channel section welded or riveted
to. Op the drive girder side the main girder shall be
Drced by a horizontal truss connected to a vertical truss
iding the ful l  length of  the bridge and supported from
nds of the end trucks to carry the bridge drive machinery,
does cage, and platform. The  chemical and physical
erties of the structural steel shall be in accordance with
lard specifications f o r  rai lway bridge steel. Standard
2..E. rails shall be electrically welded to the top flange
ch girder to provide a track for the trolley. Steel stops
be welded near the end of each girder to engage bumpers
to trolley to prevent i t  leaving the bridge.
f the capacity and span o f  the crane require box-section
:rs, then use the following paragraph:
'he bridge shall consist o f  two girders supported on -the
trucks. The girders shall be designed to safely carry the
.ated load of the crane without undue vertical or lateral
ction or vibration. The girders shall be of built-up box-
on type. Diaphragms inside the girder shall extend the
lepth of the girder and the web plates shall be reinforced
ngles the full length of the plate spaced midway between
diaphragms. Fabrication shall be by  either welding or
:ing. I f  riveted, all rivet holes shall be either sub-punched
reamed to  size, or  drilled. The chemical and physical
lefties of  the structural steel shall be in accordance with
dard specifications f o r  ra i lway bridge steel. A.S.C.E.
dard rails shall be fastened t o  the top flange o f  each
er to provide a track for the trolley. Steel stops shall be
led near the end of each girder to engage bumpers on the
ey to prevent i t  leaving the bridge.
,The following is to be added to  either of the preceding
'graphs.) •
3irders shall be notched at each end and seat aitgles shall be
er riveted or welded to the girders to provide a connection
he end trucks by means o f  machine f i t  bolts and large
,fy gusset plates to prevent crane skewing on the tracks.
The girders shall be designed i n  accordance with Over-

Electric Crane Institute Specifications No. 49 for Stand-
Industrial Service.

E n d  T r u c k s .  E a c h  end t ruck shall be bu i l t  up  from
steel plates welded together to form a closed box section with
openings at each end to receive the truck wheels. Welded to
the trucks shall be steel sections to form bearings for the
wheel axles and shafts for the driving shafts. The ends of the
trucks shall be shaped to form a hood over the truck wheels
extending beyond them t o  receive t he  ra i l  sweeps and
bumpers tha t  shall be provided. Machining pads shall be
welded to the tops of the trucks where the girder rests and
shall be machined to receive the girder ends.
W h e e l s  a n d  A x l e s .  W h e e l  axles may be of either the
stationary or  rotating type. I f  of the stationary type they
shall be prevented from turning in the truck by means of a
key plate f i t t ing in to  a milled slot in  the end o f  the axle.
Axles shall be made from alloy steel, heat treated, accurately
machined and ground to size to  receive the roller bearings.
Bearings shall be located so that there is an equal loading on
each bearing.

I f  of the rotating axle type, the wheels shall be keyed to
the axles. Axles shall be made from open hearth steel accur-
ately machined .and ground to size to receive the inner races
of the roller bearings. Roller bearings shall be mounted in
cast iron bearing cartridges held in place by steel caps and
through bolts. Bearing cartridges shall be designed to retain
grease and exclude dirt. Bearings shall be split diagonally to
relieve the cap holding bolts from thrust.

Driving wheels shall be of the double flange taper tread
type made from car wheel iron with deeply chilled treads or.
rolled steel. Wheels shall be ground to equal diameters in pairs.
Bridge Drive Machinery. The bridge machinery
shall consist of an electric motor driving a cross shaft through
a spur gear speed reducer unit mounted near the center of the
bridge, t o  which are coupled the short shafts carrying the
driving pinions that engage gears keyed to the driving truck
wheels. The cross shaft shall be made from high-grade turned
and polished steel shafting and shall be of sufficient diameter
to resist all torsional strains when the bridge is traveled under
full load, or when it is suddenly stopped. I t  shall be supported
along the bridge in permanently aligned bearings. Gears and
pinions carried by the cross shaft shall be mounted on short
sections coupled to the main shaft for convenience in assem-
bling or the replacement o f  parts. The motor speed reducer
unit, and  bridge brake shall be  mounted on  a  common
structural steel base supported from the bridge drive girder.
G e a r i n g .  A l l  gears shall be of the spur type made from
rolled or cast steel, and shall have machine cut teeth. All pin-
ions shall be made from alloy steel and shall be heat treated.
Bearings and Lubrication. All bearings shall be
heavy duty roller bearings. Gears in the speed reducer unit
shall operate in an oil bath in a sealed enclosure. Axle bearings
and cross shaft bearings shall be packed in grease and require
in frequent lubrication
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r ,  B r a k e .  A  shoe type hydraulically operated brake
controlled from a foot pedal i n  the operator's cage having
a braking capacity in either direction equal to the full load
torque of  the bridge motor, shall be mounted on the bridge
motor pinion shaft. Brake wheel shall be "Cannonite" o r
equal metal. Brake shall be o f  such design that  the motor
armature may be removed without dismantling the brake.

C a g e  a n d  P l a t f o r m .  T h e  operator's cage shall be of
(insert open type for indoor service, enclosed type for out-
door service). I t  shall be of ample size to contain controllers,
crane switchboard, and the accessories required for operating
the crane. I t  shall be located (insert either end or center) of
the crane. The cage shall be built from heavy steel angles and
plates and shall be attached and braced to the bridge girder
in such manner that it will not weave or sway. A ladder shall
be provided from the cage to the platform. A  warning gong
of the foot operated type shall be mounted in the cage.

The platform shall extend the fu l l  length o f  the crane
bridge o n  the  dr ive girder side r ig id ly  and  substantially
supported from the girder. The platform shall be made o f
checkered steel plate, and shall be fitted close to the girder.
There shall be a toe board six inches high on the outside edge
of the platform. The hand rail shall be 42 inches high wi th
intermediate rail, and shall be made from steel angles.

TROLLEY
F r a m e .  T h e  trolley frame shall be bui l t  up from heavy
steel plates, angles, and channels adequately braced to resist
vertical, lateral and torsional strains, welded together to form
a rigid one-piece frame. Welded to  the frame shall be the
steel bearings for the wheel axles. Welded to the top of  the
frame shall  be  a  heavy deck plate w i t h  machined pads
welded thereto t o  receive the  hoisting and trol ley travel
mechanism and the load girt to carry the equalizer sheaves.
Load girt shall be applied in such a manner that deflections
are absorbed by the load girt only and not transmitted to any
of the operating mechanisms. On the bottom of  the trolley
frame, on each side, shall be a double end spring bumper to
engage stops at each end of  the bridge.

H o i s t i n g  M a c h i n e r y .  T h e  hoisting machinery shall
consist o f  an electric motor driving by  means o f  spur gear
reductions, a  winding drum and an automatic mechanical
load brake. Gears in the gear reductions shall be mounted on
short shafts and supported between bearings adjacent to their
hubs. Drum gear shall be pressed on and keyed to the hub
of the winding drum. Al l  gears shall be encased in substantial
oil t ight  housings split i n  a horizontal plane, and shall be
readily accessible. The diameter of the drum shall be not less
than twenty-four times the diameter o f  the hoisting rope.
I t  b e  grooved right and left hand to receive the full run
of auisting cable without overlapping.

•
( I f  auxiliary hoist is required, specifications for auxiliary

hoist are the same as for main hoist.)
H o i s t  M o t o r  Brake . .  M o u n t e d  on the  same base as
the hoist motor shall be an electrically operated shoe type
spring set brake equally effective in both directions of motor
rotation, and of sufficient size to bring the motor quickly to
rest and to sustain rated capacity loads. I t  shall automatically
set at all times when current is not flowing to the motor.
M e c h a n i c a l  L o a d  B r a k e .  ( I n c l u d e  on A.C. cranes,
optional on D.C. cranes.) A  separate self-contained auto-
matic mechanical load brake of the multiple disc type shall
be interposed in the hoist gear train between the first and
second gear reductions. I t  shall be of the proper size to hold
the capacity load and control the speed of lowering under all
conditions. I t  shall be free o f  initial friction. A  differential
holding band shall be utilized to hold the brake casing sta-
tionary in the lowering direction. Frict ion discs shall alter-
nately be cast iron and heat resisting woven asbestos material.
The iron discs shall be accurately machined wi th each side
ground parallel and highly polished.
Trol ley Drive Mechanism. The trolley drive
mechanism shall consist of an electric motor driving by means
of spur gear reductions one of the trolley wheel axles to which
shall be keyed the two driving wheels. Gearing shall be totally
enclosed in an oil t ight housing. Wheel axles shall be made
from open hearth steel accurately machined and ground
to size to receive the inner races of the roller bearings. Wheels
shall be keyed to the axles. Trol ley wheels shall be o f  the
double flanged type made from car wheel iron wi th deeply
chilled treads o r  rolled steel. Wheel axles shall be o f  the
rotating axle roller bearing type. Rol ler bearings shall be
mounted i n  cast i ron bearing cartridges held i n  place b y
caps and through bolts. Bearing cartridges shall be designed
to retain grease and exclude d i r t .  T h e  bearings shall be
split diagonally to relieve the cap holding bolts from thrust.
G e a r i n g .  A l l  gears shall be spur type wi th machine cut
teeth from solid stock. Gears shall be made from either rolled
or cast steel: pinions shall be made from alloy steel and heat
treated.

Bearings and Lubrication. All  bearings shall be
roller bearings. They shall be mounted in cast iron cartridges
designed to  retain grease and exclude dirt .  Cartridges con-
taining bearings shall be held in position by caps and bolts.
All hoist and trolley drive gearing shall be enclosed in sub-
stantial housings and operate in an oil bath. Convenient hand
holes and screw plugs shall be provided in the cases for con-
venience i n  oi l ing and inspection. Ax le  bearings shall be
packed in  grease and shall require infrequent lubrication.

L i f t i n g  Ta c k l e .  T h e  l i f t ing tackle shall consist o f  a
safety type lower block and hook, necessary sheaves, and
flexible steel wire rope. The lower block shall be a heavy steel
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ousing to support the sheaves and hook. The hook shall be
n-ged steel and shall be supported on a ball thrust bearing.
heaves shall be o f  heavy pattern, have deep flanges, and
call be properly grooved to fit the rope and properly guarded.
'he wire rope shall he extra flexible plow steel wire rope made
3pecially for crane service.

E L E C T R I C A L  E Q U I P M E N T
l o t o r s .  M o t o r s  shall be  variable speed bal l  o r  rol ler
aring type ( i f  any preference specify make) designed for

2avy duty crane service. They shall be rated on the basis of
55' Centigrade rise above surrounding atmosphere after a
1 minute continuous run under full load.
!ont ro l le rs .  T h e  controllers shall b e  variable speed
versing t ype  w i t h  large contacts and  fingers. Contact
-igers shall be easy to adjust and replace. Resistance shall

proportioned to give accurate speed control. Controllers
mall be mounted in the operator's cage.
w i t c h b o a r d  a n d  W i r i n g .  T h e r e  shall be mounted
the cage a switchboard enclosed in a sheet steel cabinet.

[ounted on the switchboard shall be the main line switch
ith external spade handle that locks in the open position,
ises, and magnetic contactor for the l imit switch. A l l  insu-
ted wire, conduit, and fittings shall conform to the require-
ents of the National Board of  Fire Underwriters.
!urrent Collectors and Conductors. The main
collectors shall each be of the double wheel type and shall be
ounted on a heavy insulated pole located on the cage end
the crane. The trolley collectors shall be of the slide type

.ounted o n  insulated t ro l ley poles suspended f rom t he
olley.

The cross current conductors along the bridge shall be
ard drawn bare copper trolley wire. Strain insulators with
ikeups shall be attached to  the ends of each wire so that
ley may be drawn taut.
f p p e r  L i m i t  S w i t c h .  A  screw type l imi t  switch o f
me closed circuit type to l imit the upward travel of the hook
mall be attached to the end of  the drum shaft. When hook
aches upward l imi t  o f  travel the electric circuit shall be
)erred and the magnetic brake automatically applied.

;RAB BUCKET CRANES
" S H AW-BOX"

TYPE " G B S "  OR EQUAL
Grab Bucket Crane consists of a standard heavy duty in-

Istria' type Bridge and a Bucket Operating Trolley. There-

fore, the complete specifications for this type of crane consists
of the specifications for  a Type " S "  Bridge and Electrical
Equipment, and the specifications for the Bucket Operating
Trolley given below.

G E N E R A L
The Trolley shall be a complete unit with two independent
hoist mechanisms each operated by  a separate motor, and
the trolley drive mechanism. The trolley shall be suitable for
handling a ( i n s e r t  make) c u b i c  yard two
line grab bucket. Material to be handled is (specify kind of
material and weight per cubic foot). I t  shall be supported on
four double flanged wheels to fit the rails on top of the crane
girders.
F r a m e .  T h e  trolley frame shall be built up from heavy
steel plates, angles, and channels adequately braced to resist
vertical, lateral, and torsional strains welded together to form
a rigid one-piece frame. Welded to  the frame shall be the
steel bearings for the wheel axles. Welded to the top of the
frame shall be a heavy deck plate with machining pads welded
thereto to receive the hoisting and trolley travel mechanisms.
On the bottom Of the trolley frame, on each side, .shall be a
double end spring bumper to engage stops at each end of the
bridge.
H o i s t i n g  M a c h i n e r y .  T h e r e  shall be two complete
hoisting units mounted on the frame each consisting o f  an
electric motor driving by means o f  spur gear reductions a
winding drum grooved to receive the hoisting rope. One unit
shall he employed to operate the closing line of  the bucket,.
the other the holding lines. Each uni t  shall be designed to
handle at  least 70 ;̀(1, o f  the total weight o f  the bucket and
load. Drums shall be mounted central i n  the trol ley and
parallel with the bridge girders. Gears in the gear reduction
shall be mounted on short shafts and supported between
bearings adjacent to their hubs. Drum gears shall be pressed
on and keyed to the hub of the winding drums. Al l  gears shall
be encased in substantial oil t ight  housings split in a hori•
zontal plane, and shall be readily accessible.
H o i s t  M o t o r  B r a k e s .  M o u n t e d  on the same base as
the hoist motor shall he an electrically operated shoe type
spring set brake equally effective in both directions of motor
rotation, and of sufficient size to bring the motor quickly to
rest and to sustain rated capacity loads. It  shall automatically
set at all times when current is not flowing to the motor. On
direct current cranes add: "Dynamic braking shall be utilized
to prevent the load from racing during lowering." On alter-
nating current cranes add: "Regenerative braking shall be
utilized to prevent the load from racing during lowering."

Trol ley Drive Mechanism. The trolley drive
mechanism shall consist of an electric motor driving by means
of spur gear reductions one of the trolley wheel axles to which
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' be keyed the two driving trolley wheels. Gearing shall
.,tally enclosed in a substantial oil t ight housing. Wheel

axles shall be o f  the rotating type made from open hearth
steel accurately machined and ground to size to receive the
inner races o f  the roller bearings. Roller bearings shall be
mounted i n  cast i ron bearing cartridges held i n  place b y
caps and through bolts. Bearing cartridges shall be designed
to retain grease and exclude d i r t .  T h e  bearings shall be
split diagonally to relieve the cap holding bolts from thrust.
Trolley wheels shall be of the double flanged type made from
car wheel iron or rolled steel and have deeply chilled treads.
They shall be keyed to  the axles.
G e a r i n g .  A l l  gears shall be of the spur type made from
rolled or cast steel, and shall have machine cut teeth. Pinions
shall be made from alloy steel and shall be heat treated.
Bearings and Lubrication. All bearings shall be
roller bearings having hardened steel inner and outer races.
They shall be mounted in  cast iron cartridges designed to
retain grease and exclude dirt. Cartridges containing bearings
shall be held in  position by  caps and bolts. A l l  hoist and
trolley drive gearing shall be enclosed in substantial housings
and operate in an oil bath. Convenient hand holes and screw
plugs shall be provided in the cases for convenience in oiling
and inspection. Axle bearings shall be packed in grease and
shall require infrequent lubrication.

LOW HEADROOM TYPE ELECTRIC
TRAVELING CRANES, 1 TO 3 TONS

CAPACITY -  " S H AW- B O X "
TYPE " L H R "

G E N E R A L
The intent o f  this specification is to provide for a complete
electrically operated traveling crane o f  modern design t o
make available the greatest amount of usable space beneath
it, and requiring the minimum amount of overhead space for
its installation, which when erected wi l l  be complete and
ready for use.

The crane shall, before shipment, be completely assem-
bled, wired, neatly finished, and painted. A l l  br ight parts
shall be covered w i th  slushing compound t o  prevent rust
while the crane is in transit.

T Y P E
The crane shall be of  the three motor, double girder type,
(--Itrolled from (insert " the floor by  pendent cords or push

tons o r  an operator's cage attached to  the bridge") o f

 t o n s  capacity. It shall be designed to operate with-
in the space shown on the accompanying building plan. ( I f
plans are not included insert here the information suggested
in " Inqu i ry  Data for Electric Traveling Cranes.")

G U A R A N T E E
The crane shall be guaranteed by the manufacturer to be of
accepted modern design, free from inherent defects in either
workmanship o r  material; and, t o  safely handle i ts  rated
capacity without any undue deflections i n  i ts  structure o r
mechanism. Al l  materials shall be the best of  their respective
kinds. A n y  parts proving defective w i th in  one year f rom
date o f  shipment shall be replaced free o f  charge b y  the
manufacturer.

B R I D G E
G i r d e r s .  T h e  main girders shall be steel I -beams or H -
beams of proper size and section to carry the full rated load
of the crane without undue vertical or lateral deflection or
vibration. I n  addition to the main girders there shall be an
auxiliary steel channel extending the full length of the bridge
on the drive side, supported from the end trucks and hori-
zontal bracing on the drive girder to form a truss designed
to support at least one-half of the weight of the bridge drive
machinery and motor. Welded to the top of each girder shall
be A.S.C.E. standard rails to  form a track for  the trolley.
Steel rail stops to prevent rails from creeping and trolley from
running off the bridge shall be abutted against the ends of the
rails and welded to the girders.

E n d  T r u c k s .  E n d  t rucks shall  b e  .buil t  f r om rol led
steel I-beam sections and designed to provide a support for
axle bearing at each side o f  the truck wheel. Provision shall
be made for easy removal of wheels and axles. Bearing boxes
to support- the truck wheel axles shall be assembled in the
end trucks.

W h e e l s  a n d  A x l e s .  W h e e l  axles shall be of the rota-
ting axle type and made from open hearth steel accurately
machined and ground to size to receive the inner race of the
ball bearings. Wheels shall be keyed to the axles. Wheels shall
be of the double flanged type made from car wheel iron, shall
have deeply chilled treads and shall be  ground t o  equal
diameters in pairs to fit the rails on which they are to operate.

Bridge Drive Machinery. Bridge drive machinery
shall consist of an electric motor driving a cross shaft through
a self-contained spur gear speed reducer un i t  and bridge
brake which is connected by  means of  couplings to two (2)
of the bridge wheel axles. Motor shall be flange mounted on
the speed reducer unit. On floor controlled cranes the brake
to control t he  d r i f t  o f  the bridge shall b e  magnetically
operated. O n  cage controlled cranes, t h e  brake shall b e
hydraulically operated by  a  foot pedal i n  operator's cage.
The cross shaft shall be made from high grade turned and
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polished steel shafting and shall be supported a t  frequent
intervals along the bridge in permanently aligned bearings.

Gearing.
cut 20° stub
high carbon

Bearings

All gears shall be of the spur type with machine
teeth. Al l  gears and pinions shall be made from
open hearth steel forgings.

a n d  L u b r i c a t i o n .  A l l  bearings shall be
high grade heavy duty radial thrust ball bearings. Gears in
the speed reducer unit shall operate in an oil bath in a scaled
enclosure. Ax le  bearings, moto r  bearings and cross shaft
bearings shall be packed i n  grease and require infrequent
lubrication.
O p e r a t i o n .  C r a n e  shall be operated from ( i f  cage con-
trolled, insert: " f rom operator's cage located on the bridge.
specifying either end or center." I f  floor controlled, insert:
"from the floor by means of pendent cords or push buttons
hanging to within easy reach of the floor, specifying whether
controls are to be mounted on the bridge or on the trolley.

T R O L L E Y
F r a m e .  T h e  trolley frame shall consist of two (2) heavy
channel section cast steel side frames connected together by
a structural steel load g i r t  b y  electric welding to  form a
permanently aligned one-piece frame. Cast integral i n  one
side shall be the housing for the hoisting machinery, and in
the other the housing for the trolley drive machinery.

H o i s t i n g  M a c h i n e r y .  T h e  hoisting machinery shall
consist o f  an electric motor driving by means of  one set o f
spur, and one set o f  self-locking worm gearing a winding
drum. All gearing shall be assembled in oil tight gear housings
and shall be readily accessible from the side of the crane. The
drum shall be grooved r ight  and lef t  hand t o  receive the
full run of hoisting cable without overlapping. The drum shall
be mounted on a separate shaft.

H o i s t  M o t o r  B r a k e .  M o u n t e d  o n  t h e  hoist  mo to r
shaft shall be an electrically operated shoe type brake set
by either spring o r  gravi ty.  T h e  brake shall he equally
effective in both directions of motor rotation, and of sufficient
size to  bring the motor quickly t o  rest and sustain rated
capacity loads. I t  shall automatically set at all times when
electric current is not flowing to the motor.

Trol ley Drive Machinery.  The trolley drive
mechanism shall consist o f  an electric motor  dr iv ing b y
means of  one set o f  spur and one set o f  non-locking worm
gearings one of the trolley wheel axles to which shall be keyed
the two (2) driving trolley wheels. Gearing shall be assembled
in an oil tight housing and shall be readily accessible from the
side o f  the trolley. Wheel axles shall be made from open
hearth steel accurately machined and ground t o  size t o

receive bal l  bearing races. Wheels shall be  keyed t o  the
axles. Wheels shall he of  the double flanged type and made
from high carbon drop forged steel.
G e a r i n g .  A l l  gear teeth shall be machine cut from solid
stock. Spur gears shall be made from high carbon steel forg-
ings and shall have 20° stub teeth. Worm gear sets shall
consist of  a forged steel worm with ball bearing thrust and a
bronze worm wheel made from special gear bronze.

Bearings and Lubrication. All  bearings shall be
high-grade heavy duty radial thrust ball bearings. All gearing
shall be enclosed in substantial steel housings and operate in
oil baths. Axle bearings and motor bearings shall he packed
in grease and require infrequent lubrication.
L i f t i n g  Ta c k l e .  T h e  l i f t ing tackle shall consist o f  a
lower block and hook, necessary sheaves, and flexible wire
rope. The lower block shall be a heavy cast steel housing to
support the sheaves and hook. The hook shall be forged steel
and shall be supported on a  bal l  bearing thrust. Sheaves
shall be o f  heavy pattern, have deep flanges, and shall be
properly grooved to fit the rope and shall be suitably guarded.
The wire rope shall be extra flexible wire rope made especially
for crane service.

E L E C T R I C A L  E Q U I P M E N T
M o t o r s  a n d  C o n t r o l l e r s .  M o t o r s  shal l  b e  to ta l ly
enclosed, bal l  bearing, variable speed reversible type buil t
especially for crane service. The controllers shall be variable
speed reversing drum type wi th large contacts and fingers
with at least three operating speeds or magnetic contactors
operated b y  pendent push buttons. Contact fingers shall
have renewable tips, and shall be easy to adjust and replace.

Switchboard and Wiring. A  switchboard enclosed
in a steel cabinet shall be provided. Mounted on the switch-
board shall be a main line switch and overload protection for
the motors. A l l  covered wiring wherever possible wil l  be run
in conduit  and shall be i n  accordance w i th  the National
Code of Fire Underwriters.

Current Collectors and Conductors. The main
collectors shall each be of the single wheel type and shall be
mounted on a heavy pole supported on the bridge. The trolley
collectors shall be the slide type mounted on insulated trolley
poles suspended from the trolley.

The cross current conductors along the bridge shall be
hard drawn bare copper trolley wire. Strain insulators with
take-ups shall be attached to the ends of each wire so that
they may be drawn taut.

U p p e r  S a f e t y  S t o p .  A n  upper safety stop o f  the
closed circuit type shall be provided to limit the upper travel
of the hook block. Stop shall be so located that i t  does not
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rivent obtaining the maximum height of hook lift, I t  shall
be so arranged that when hook reaches its highest position
its upward travel is automatically stopped and so that hook
may be lowered in the usual manner by operating the con-
troller in the lowering direction.

FOR ELECTRICALLY OPERATED
M O D E R AT E  D U T Y  S E M I - L O W
HEADROOM T Y P E  T R AV E L I N G
CRANES 3  T O  1 5  T O N S  C A PA -
CITY- " S H A W -BOX" TYPE " D M "

OR EQUAL

G E N E R A L
The intent of  this specification is to provide for a complete
electrically operated traveling crane o f  modern design fo r
industrial use t o  make available the  greatest amount o f
usable space beneath i t ,  requiring a  comparatively small
,mount o f  overhead space for  i ts installation which, when
rected, wi l l  be complete and ready for use.

The crane shall, before shipment, be completely assembled
as far as possible, be given a l ight-load running test in the
manufacturer's plant, neatly finished and painted. Al l  bright
parts shall be covered wi th  slushing compound to  prevent
rust while crane is in transit.

T Y P E
The crane shall be a three-motor, double girder type con-
trolled f rom (insert " f r om  the f loor b y  pendant cords o r
push buttons" or "an operator's cage attached to the bridge.")
of  t o n s  capacity. I t  shall be designed to operate
within the space shown on the accompanying building plans.
( I f  plans are not included, insert here the information sug-
gested in " Inqui ry  Data.")

FA C TO R  O F  S A F E T Y
In the design, proper allowances shall be made for impact and
wear, and in no case shall the factor of safety in any part be
less than five, based on the ultimate strength of the materials
used.

G U A R A N T E E
'she crane shall be guaranteed by the manufacturer to be of
accepted modern design, free from inherent defects in either

workmanship o r  material, and t o  safely h Ind le  i t s  rated
capacity without any undue deflections in  the structure or
mechanism. Al l  the materials shall be the best of their respec-
tive kinds. Any parts proving defective within one year from
date o f  shipment, shall be replaced free o f  charge by  the
manufacturer.

B R I D G E
B r i d g e  S t r u c t u r e .  T h e  bridge structure, comprising
the girders and end trucks, shall be designed and fabricated
as a  complete structure ready t o  receive the bridge dr ive
machinery.

For cranes up to and including 5-tons capacity, use the
same specifications as fo r  the "Shaw-Box" Type  " L H R "
bridge.

For cranes o f  over 5-tons capacity and 20 feet or less in
span, use the following paragraph:

The main girders shall be steel I -beams o f  proper size
and section to carry the full rated load of the crane without
undue vertical or lateral deflection or vibration. I n  addition
to the main girders there shall be an auxiliary steel channel
extending ful l  length o f  the bridge on each side supported
from the end trucks and braced horizontally t o  the main
girder to  form a truss. Truss on the dr iv ing side shall be
designed to  support a t  least one-half o f  the weight o f  the
bridge drive machinery and motor. Welded to the top of each
girder shall be A.S.C.E. standard rails to form a track for the
trolley. Rai l  stops to prevent rails from creeping and trolley
from running o f f  the bridge shall be steel  stops abutted
against the ends of  the rails and welded to the girders.

On cranes over 5-tons capacity and more than 20 feet in
span, use the following paragraph:

The main girders shall be steel I -beams of proper size and
section to carry the full rated load of the crane without undue
vertical or lateral deflection or vibration. I n  addition to the
main girders there shall extend the ful l  length o f  the crane
on each side supported from the ends o f  the end trucks a
vertical lattice truss. Each lattice truss shall be connected
to the main girder by horizontal bracing. Truss on the driving
girder shall be designed to support at  least one-half of the
weight of  the bridge driving machinery and motor. Welded
to the top o f  each main girder shall be standard A.S.C.E.
rails to form a track for the trolley. Rail stops to prevent rails
from creeping and trolley from running off the bridge shall be
steel stops abutted against the end of the rails and welded to
the girders.

T R O L L E Y
F r a m e .  T h e  frame shall be of all steel construction buil t
up of steel plates welded into a rigid one-piece unit to which
is assembled the hoisting and trolley travel mechanism, and
the bearings for the wheel axles.
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H o i s t  M a c h i n e r y .  H o i s t  machinery shall consist of a
motor, motor  brake, grooved winding drum, gearing, and
mechanical load brake, a l l  bu i l t  i n to  a  compact, readily
accessible uni t  supported on the trolley frame. Motor  shall
be flange mounted to insure positive permanent alignment.
All gearing and load brakes shall operate in oi l  in  a sealed
enclosure.
H o i s t  G e a r  T r a i n .  H o i s t  gear train shall consist o f
two gears and pinions, to transmit the power of the motor to
the winding drum. Gears shall be made from high carbon
steel w i th  machine cut  teeth. A l l  bearings shall be roller
bearings. Lubrication shall be accomplished by  pouring oil
into gear housing at one point.
B r a k e s .  H o i s t i n g  mechanism shall be equipped with an
electrical and a mechanical load brake to hold and control
the load, Electric brake shall be spring set and released by a
solenoid magnet whenever current is flowing to  the motor.
Brake shall be o f  shoe type and easily adjusted for  wear.
The automatic mechanical load brake shall be o f  the double
disc Weston type with large friction surfaces and operate in
oil. I t s  function is t o  hold the load and prevent the load
accelerating when being lowered.
L i f t i n g  Ta c k l e .  T h e  l i f t ing tackle shall consist o f  a
safety type lower block and hook with necessary sheaves and
flexible wire rope. The lower block shall be a heavy steel
housing to  support the sheaves and hook. The hook shall
be forged steel and shall be supported on a ball bearing thrust.
Sheaves shall be of heavy pattern and have deep flanges and
shall be properly grooved to fit the rope and properly guarded.
The wire rope shall be flexible steel wire rope made especially
for crane service.

Trolley Drive Machinery. Trolley drive mechr
nism shall consist o f  a motor transmitting its power to the
trolley drive axle to which the two driving wheels are keyed
through a totally enclosed non-locking morm gear set. Worm
wheel shall be of bronze and worm of steel with machine cut
teeth. Connection t o  driving axle shall be by  a  coupling,
removal of  which disconnects the mechanism from the axle
and permits removal of axle and driving wheels without dis-
turbing the mechanism.

Trolley Wheels and Axles. Wheels shall be of
double flange type made from car wheel iron wi th  deeply
chilled treads or  forged or  rolled steel. A l l  wheels shall be
pressed on their axles and the driving wheels keyed to their
axle. Axles shall be o f  high carbon steel and their bearing
assemblies shall be supported in diagonally split bearings.

C u r r e n t  C o l l e c t o r s .  C u r r e n t  collectors shall be slide
type arranged so that contact with the bridge cross wires is
maintained. Collectors shall be mounted on insulated trolley
pole or poles suspended from the trolley.

W i r i n g .  A l l  wiring shall be done in a neat and workman-
like manner, and wherever possible shall be run in  wiring
ducts bui l t  into the trolley frame.

E l e c t r i c a l  E q u i p m e n t .  F o r  electrical specifications,
insert those as given for the Type " L H R "  crane.

As an alternate, single speed squirrel cage motors with
pendant push button control may be specified without in
curring appreciable additional expense.

HAND OPERATED DOUBLE GIRDER TRAVELING CRANE, WIRE ROPE
AND DRUM TYPE HOIST,  "SHAW-BOX" TYPE " B R "  OR EQUAL

GENERAL
The intent of  this specification is to provide for a complete
hand operated crane o f  modern design, which when erected
will be ready for use.

Crane shall, before shipment, be completely assembled,
neatly finished, and painted. A l l  parts of  the crane inacces-
sible after assembly shall be painted before being assembled.
All bright parts shall be covered wi th  slushing compound
to prevent rust while crane is in transit.

T Y P E
The crane shall be a hand operated crane nt the single trolley
double gi rder type  o f  .  t o n s  capacity. ( I f  two
trolleys are desired on the bridge, each one-half of the capac-
i ty of  the crane, give the capacity o f  each t ro l ley  state
the spacing between them when the  crane must  handle
capacity loads.)

The crane shall be of the wire rope and drum type. I t  shall
be designed to  operate within the space shown on the ac-
companying building plans. ( I f  plans are not a part o f  the

specifications, inser t  here t h e  information suggested o n
"Inquiry Data.")

GUARANTEE
The crane shall be guaranteed by the manufacturer to be of
accepted modern design, free from inherent defects in either
workmanship o r  material; and, t o  safely handle i ts  rated
capacity load without any undue deflections in its structure
or mechanism. A l l  materials shall be the best o f  their re-
spective kinds. Any parts proving defective within one year
from date of shipment shall be replaced free of charge by the
manufacturer.

BRIDGE
G i r d e r s .  T h e  bridge shall consist of two girders supported
on the crane end trucks. The girders shall be designed to
safely carry the full rated load of  the crane without undue
vertical o r  lateral deflection o r  vibration. The girders, de-
pendent upon the capacity and span o f  the crane, may be
rolled steel wide flange I-beam sections, or wide flange I-bear
sections wi th  their top flanges reinforced by steel plate or
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channel sections; or,  bui l t-up girders o f  either single web
or box-section type. I f  built-up sections are utilized, fabrica-
tion shall be either by  welding or riveting. I f  riveted con-
struction, a l l  r ivet  holes shall be either sub-punched and
reamed to size, or drilled. The chemical and physical proper-
ties of the structural steel shall be in accordance with standard
specifications.

A standard A.S.C.E. rai l  shall be electrically welded to
the top flange of each girder to provide a track for the hoisting
trolley. Steel end stops shall be welded to the ends of  each
girder abutt ing the ends o f  the rails t o  prevent the rails
creeping and the trolley running off the bridge.

Girders shall be notched at each end and seat angles shall
be either welded or riveted to the girder to provide a con-
nection to the end trucks. Girders shall be connected to the
top and side o f  the end trucks b y  means o f  machined f i t
bolts i n  such manner as to  prevent crane skewing on the
tracks.

E n d  T r u c k s .  E a c h  end truck shall consist of  two steel
channels connected together by steel plates, top and bottom,
electrically welded together t o  form a  r ig id  box section.
Trucks shall be designed so that wheel loading is equally dis-
tributed on each channel. Holes fo r  wheel axles shall be
accurately bored.

W h e e l s  a n d  T r u c k s .  W h e e l  axles shall b e  o f  the
stationary type and made from steel and ground to size to
receive the roller bearings. Axles shall be prevented f rom
turning or working endwise by means o f  a key plate f i t t ing
into a milled slot in  the end o f  the axle and bolted to  the
end trucks. Wheels shall be of the double flanged type made
from semi-steel or other suitable wheel material, and shall be
accurately machined to  suit the rai l  on which they are to
operate.

Bearings and Lubrication. Bearings in the bridge
wheels shall be roller bearings with hardened outer race. Cross
shaft bearings shall be smoothly finished grey iron. They shall
be accurately and permanently aligned. Provision shall be
made for grease lubrication through high pressure fittings.

G e a r i n g .  Gear ing  shall be of the spur type with machine
cut 20° stub teeth. Pinions shall be made from steel forgings;
gears shall be made from semi-steel or cast iron.

B r i d g e  D r i v e .  B r i d g e  movement shall be effected by
pulling on an endless chain hanging to within 18 inches o f
the floor level. Chain wheel shall be equipped with a swinging
chain guide to  effectively prevent "gagging" o f  the chain
when being rapidly handled. Operating wheel shall be at-
tached t o  the cross shaft which shall be high-grade cold
rolled steel and shall extend the full length of the bridge on
one side. Cross shaft shall be supported at frequent intervals
in permanently aligned capped bearings. A  pinion shall be
keyed to each end of  the drive shaft to engage the gears on
the driving truck wheels.

TROLLEY
F r a m e .  T h e  trolley (or trolleys) shall be a separate self-
contained unit wi th the hoist and trolley travel mechanism
assembled thereon. I t  shall  be  supported on  four  double

flanged wheels to  f i t  the rails mounted on top o f  the crane
girders. The frame of the trolley shall be built from structural
steel channels and plates welded together to  form a  r ig id
one-piece frame. ,

H o i s t i n g  M a c h i n e r y .  T h e  hoisting mechanism shall
consist o f  a train of  spur gears, automatic mechanical load
brake, winding drum and operating wheels and chains. The
winding drum shall have deep machined grooves to  receive
the hoisting rope and shall be of sufficient length to take the
full run o f  hoisting rope without overlapping. ( I f  crane is
20 tons or greater capacity, insert: "D rum shall be machine
grooved right and left hand.")

Two speeds o f  l i f t  shall be provided; one for  handling
capacity load, and the other for the rapid handling o f  the
empty hook and light loads.

Operating Wheels and Chains. Operating wheels
for the hoisting and trolley travel shall be on the same side
and shall be supported between two bearings. Suitable guides
for the operating chains shall be provided t o  prevent the
chains from fouling or gagging in the wheels.

A u t o m a t i c  B r a k e .  In terposed between the operating
wheels and the winding drum shall be an automatic me-
chanical load brake of the "Weston" type to hold and control
the load under all conditions. The brake shall be automatic
and silent in its action and i t  shall be of such design that any
load may be lowered by  the operator under perfect control
by pulling on the operating chains, in the lowering direction,
without employing any additional levers, cords, o r  chains.

L i f t i n g  T a c k l e .  T h e  l i f t ing tackle shall consist o f  a
lower block and hook, necessary sheaves, and flexible plow
steel wire rope. The lower block shall be bui l t  up  o f  steel
plates and steel separators welded together to  form a one-
piece unit. The hook shall be forged steel and shall be carried
on a ball bearing thrust. The wire rope shall be extra-flexible
wire rope made especially for crane service. The sheaves shall
have deep flanges and shall be properly grooved to  f i t  the
rope and suitably guarded to keep the rope in place.

T r o l l e y  D r i v e .  T h e  t ro l ley  t rave l  mechanism shal l
consist o f  a train of  spur gears and an operating wheel and
endless chain geared to one of the trolley wheel axles. Trolley
wheels shall be of  the double flanged type made from semi-
steel or other suitable wheel material, and shall be of proper
section to suit the rail on which they are to travel. They shall
be accurately machined to size.

Bearings and Lubrication. Roller bearings hav-
ing hardened outer races shall be used in the trolley wheels
and axles, drum, and sheaves. Other bearings shall be capped
type made from grey iron and smoothly finished. Provision
shall be made for grease lubrication through high pressure
fittings.

G e a r i n g .  Gear ing  shall be of the spur type with machine
cut 20° stub teeth cut from solid blanks. A l l  pinions shall be
made from forged steel. A l l  gears in the hoist gear train shall
be made from steel; others shall be semi-steel or cast iron.
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MULTIPLE HOOK CRANE TROLLEYS W I T H  T W O  OR MORE HOOKS
OPERATING SIMULTANEOUSLY FOR ICE PLANT SERVICE -

"SHAW-BOX" TYPE " M I P "

T y p e .  T h e  trolley shall be a complete unit having a total
lifting capacity o f  • .. t o n s  on  h o o k s  (specify
number) spaced  f e e t   i n c h e s  apart, center to
center o f  hooks w i th  hoist and trol ley travel mechanisms
assembled thereon. I t  shall  be  supported on  four  double
flanged wheels to fit the rails on top of the crane girders.

F r a m e .  T h e  trolley frame shall be built up of structural
steel channels, angles, and plates welded together to form a
one-piece unit in which are assembled the hoist, trolley drive,
and control unit.

H o i s t i n g  M a c h i n e r y .  T h e  hoisting machinery shall
consist o f  an electric motor driving by means of  one set of
spur and one set o f  self-locking worm gearing a heavy shaft
to which shall be keyed  w i n d i n g  drums. Each
winding drum shall be supported between capped bearings
close to its end. The drums shall have flanges at each end to
prevent rope running off and shall have machine cut grooves
to receive the full run of hoisting cable without overlapping.

H o i s t  M o t o r  B r a k e .  M o u n t e d  o n  t h e  hoist mo to r
shaft shall be an electrically operated shoe type brake set
by either spring or gravity. The brake. shall be equally effec-
tive in  both directions of  motor rotation, and o f  sufficient
size to  bring the motor quickly t o  rest and sustain rated
capacity loads. I t  shall automatically set at all times when
electric current is not flowing to the motor.

Trol ley Drive Machinery.  The trolley drive
mechanism shall consist o f  an electric motor  dr iving b y
means o f  one set o f  non-locking worm gearing one o f  the
trolley wheel axles to which shall be keyed the two driving
wheels. Worm gear set shall be assembled in  an oi l  t ight
housing. Wheel axles shall he made from open hearth steel
accurately machined and ground to  size at  bearing points.
Wheels shall be keyed to the axles. The trolley wheels shall
be o f  the double flanged type made from high carbon drop
forged steel.

G e a r i n g .  A l l  gear teeth shall be cut  from solid stock.
Spur gears and pinions shall be made from high carbon steel

forgings and shall have 20° stub teeth. Worm gear sets will
consist of a forged steel worm with ball bearing thrust and a
bronze worm wheel made from special gear bronze.

Bearings and Lubrication. All  bearings shall be
made from bronze. Worm gear sets shall operate in  an oil
bath i n  substantial housings. Trol ley wheel axle bearings,
drum shaft bearings, and motor bearings are grease lubri-
cated through high pressure grease fittings.

Lower Blocks, Hooks and Ropes. Each lower
block shall be. made f rom steel plates electrically welded
together to form a housing for the sheave. Sheaves shall be of
heavy pattern, have deep flanges, and  shall be  properly
grooved to fit the rope, and suitable guarded. The wire rope
shall be extra flexible plow steel wire rope made especially
for crane service. Hooks shall be long shank type forged fro,
steel and of  proper length to engage the l i f t ing bale or can
basket.

Motors and Controllers. Motors shall be of the
heavy duty  crane type. (Specify whether single or variable
speed control is desired. Single speed is generally used for
this service.) The Controllers shall be of the drum type with
large copper contacts and contact fingers. Contact fingers
shall have renewable tips. Controllers shall have spring return
to "off"  position and shall be mounted on the trolley and be
operated by  pendent cords hanging to within easy reach of
the operating floor.

U p p e r  S a f e t y  S t o p .  A n  upper stop, operated by the
hook block when i t  reaches its highest safe position, shall be
provided to shut off  current from the hoist motor. I t  shall
be of  the closed circuit type and shall be arranged so that
hook may be lowered, after being stopped, by operating the
controller in the lowering direction.

W i r i n g .  C u r r e n t  collectors mounted o n  a n  insulated
trolley pole for picking up current from the bridge cross wires
shall be mounted on the trolley. Covered wiring necessary on
the trolley shall, wherever possible, be run in rigid conduif
and shall be in accordance with the National Code of Fir
Underwriters.
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SINGLE GIRDER CRANE BRIDGES

SINGLE G I R D E R  T O P  R U N N I N G  E L E C T R I C A L LY  O P E R AT E D
CRANE B R I D G E  - " S H A W - B O X "  T Y P E  " S B E "

G e n e r a l .  T h e  intent o f  this specification is to  provide
for a complete electrically operated crane bridge of  modern
design which when erected will be ready for use.

Bridge shall, before shipment, be completely assembled,
wired, neat ly finished and  painted. A l l  parts inaccessible
after assembly shall be painted before assembly. A l l  bright
parts shall be covered wi th  slushing compound to  prevent
rust while bridge is in transit.
T y p e .  T h e  bridge shall be an electrically operated bridge
of the single girder top running type of  t o n s  capa-
city. I t  shall be designed to operate on the tracks and within
the space shown on the  accompanying building plan. ( I f
plans are not included insert here information suggested on
"Inquiry Data.")
G i r d e r .  T h e  main girder shall be a steel I-beam of proper
weight and section to carry the full rated load of the bridge
without undue lateral or vertical deflection or vibration. I n
addition to the main girder there shall be an auxiliary steel
channel extending the ful l  length of the bridge, on the drive
side, supported from the end trucks and horizontally braced
to the main girder to  form a truss designed to  support a t
least one-half of the weight of the bridge drive machinery and
motor.
E n d  T r u c k s .  E n d  trucks shall be built from rolled steel
I-beam sections and designed t o  provide a  support fo r  a
bearing at  each side o f  the truck wheel. Provision shall be
made for easy removal of wheels and axles. Bearing boxes to
support the truck wheel axles shall be assembled in the end
trucks.
W h e e l s  a n d  A x l e s .  W h e e l  axles shall be of the rotat-
ing type and made from open hearth steel accurately ma-
chined and ground to  size to  receive the inner race o f  the
ball bearings. Wheels shall be keyed to the axles. Wheels shall
be of the double flanged type made from car wheel iron and
have deeply chilled treads and shall he ground t o  equal
diameters in pairs to fit the rails on which they are to operate.

Bridge Drive Machinery. Bridge drive machinery
shall consist of an electric motor driving a cross shaft through
a self-contained spur gear speed reducer uni t  which is con-
nected by means of couplings to the two (2) driver axles. Motor
shall be flange mounted on the speed reducer unit. Mounted

on the bridge drive motor  shaft shall be  a  magnetically
operated brake to control the dri f t  o f  the bridge. The cross
shaft shall be made from high-grade cold rolled steel and
shall be supported at frequent intervals along the bridge in
permanently aligned bearings.

G e a r i n g .  A l l  gears shall be of the spur type with machine
cut 20° stub teeth. A l l  gears and pinions shall be made from
high carbon steel forgings.

Bearings and Lubrication. All  bearings shall be
high-grade heavy duty radial thrust ball bearings. Gears in
the speed reducer unit shall operate in an oil bath in a sealed
enclosure. Ax le  bearings, motor  bearings and cross shaft
bearings shall be packed in  grease and require infrequent
lubrication.

O p e r a t i o n .  B r i d g e  shall he operated by pendent cords
or push buttons hanging to within easy reach o f  the floor.
Controller shall be mounted on (state whether on bridge and
give location; or, on hoist).

M o t o r  a n d  C o n t r o l l e r .  M o t o r s  shall be ball bearing,
( i f  for Alternating Current, insert: "wound rotor variable
speed slip r ing type." I f  for Direct Current insert: "series
wound variable speed type) wound for operation on (insert
characteristics of electric current available) of  proper size to
drive the bridge a t  i ts rated speed without undue heating.
The controller shall be a  variable speed drum type w i th
large copper contacts and renewable contact fingers with at
least three operating speeds or  magnetic contactors. Con-
troller shall be located (give location desired.)

W i r i n g .  B r i d g e  shall be equipped with current collectors
mounted on an insulated pole for picking up current from the
runway wires. Electrical connections between collectors, con-
troller and motor shall be made by the manufacturer in his
shop before shipment. I f  electric hoist is to  be used on the
bridge add: "Bare copper cross wires with strain insulators
shall be  mounted on the  bridge t o  supply current t o  an
electric hoist."

H o i s t  a n d  T r o l l e y .  T h e  hoist and trolley un i t  may
be either a  hand operated trol ley and chain hoist o r  an
electrically operated hoist and trolley.
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SINGLE G I R D E R  T O P  R U N N I N G  C R A N E  B R I D G E  —
" S H AW - B O X "  T Y P E  " S E R "

G e n e r a l .  T h e  intent o f  this specification is t o  provide
for a complete hand operated crane bridge of modern design
which when erected wil l  be ready for use.

Crane shall, before shipment, be 'completely assembled,
neatly finished and painted. Al l  parts of the crane inaccessible
after assembly shall be painted before being assembled. A l l
bright parts shall be covered wi th a slushing compound to
prevent rust while crane is in transit.

T y p e .  T h e  crane shall be a hand operated crane of  the
single girder type o f  . . . . .  .  tons capacity. I t  shall be
designed to  operate within the space shown on the accom-
panying building plan. ( I f  plans are not a part of the specifi-
cation, insert here the information suggested on the above
Inquiry Data.)

G i r d e r .  T h e  main girder shall be an I-beam o f  proper
section to safely carry the full rated load of the crane without
undue vertical or lateral deflection or vibration. I f  necessary,
because of either length of  span or capacity, the top flange
shall be reinforced by a steel channel either welded or riveted
thereto. The girder shall be notched at  each end and seat
angles shall be welded to the girder to form a connection to
the end trucks. The girder shall be connected to the top and
side of each truck in such manner that skewing will be pre-
vented. Machined f i t  bolts shall be used.

E n d  Tr u c k s .  E a c h  end truck shall consist of  two steel
channels connected together by steel plates, top and bottom,
electrically welded together t o  fo rm a  r ig id  box section.
Trucks shall be designed so tha t  wheel loading is equally
distributed to each channel. Holes for wheel axles shall be
accurately bored.

W h e e l s  a n d  A x l e s .  W h e e l  axles shall be o f  the sta-
tionary type and made f rom steel and ground t o  size t o
receive the inner race o f  the roller bearings. Axles shall be
prevented from turning or working endwise by  means of  a

key plate f i t t ing in to  a  milled slot in  the end o f  the axle
and bolted to the end trucks. Wheels shall be of  the double
flanged type made from semi-steel o r  other suitable wheel
material, and shall be accurately machined to suit the rail
on which they are to operate.

Bearings and Lubrication. Bearings in the bridge
wheels shall be Roller Bearings. Cross shaft bearings shall
be smoothly finished grey iron. They shall be accurately and
permanently aligned. Provision shall be made for grease lubri-
cation through. high pressure fittings.

G e a r i n g .  Gear ing  shall be of the spur type with machine
ctit 20° stub teeth. Pinions shall be made from steel forgings;
gears shall be made from semi-steel or cast iron.

B r i d g e  D r i v e .  B r i d g e  movement shall be effected by
pulling on an endless chain hanging to within 18 inches of the
floor line. Chain wheel shall be equipped wi th  a  swinging
chain guide to  effectively prevent "gagging" o f  the chain
when being rapidly handled. Operating wheel shall be at-
tached t o  a  cross shaft made from high-grade cold rolled
steel, which shall extend the full length of the bridge, on one
side. Cross shaft shall be supported at frequent intervals in
bearings. A  pinion shall be keyed to each end of  the drive
shaft to engage the gears on the driving truck wheels.

( I f  electric hoist is to  be used on the bridge insert the
following paragraph.)

W i r i n g .  T h e  bridge shall be equipped with current col-
lectors mounted on an insulated trolley pole, strain insulators,
and bare copper cross wires to supply current to an electric
hoist.

H o i s t  a n d  T r o l l e y .  T h e  hoist and trolley unit may be
either a hand operated trolley and chain hoist or an electric
ally operated hoist and trolley.
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SINGLE G I R D E R  U N D E R H U N G  C R A N E  B R I D G E  -
" S H AW - B O X "  T Y P E  " E - S U H "

E L E C T R I C A L LY  O P E R AT E D

G E N E R A L
The intent of this specification is to provide for a complete
electrically operated crane bridge of modern design, which
when erected will be ready for use. Bridge shall, before ship-
ment, be completely assembled, wired, neatly finished, and
painted. All parts inaccessible after assembly shall be painted
before assembly. All bright parts shall be covered with slush-
ing compound to prevent rust while bridge is in transit.

T Y P E
The bridge shall he electrically operated of  the single girder

underhung type o f   t o n s  capacity. I t  shall be

designed to operate on the tracks and within the space shown

on the accompanying building plans. ( I f  plans are not in-

cluded insert here information suggested in "Inquiry Data.")

G U A R A N T E E
The Bridge shall be guaranteed by the manufacturer to be of
accepted modern design, free from inherent defects in either
workmanship or material; and, to  safely handle its rated
capacity without any undue deflections in its structure or

G i r d e r.  T h e  main girder shall be a steel I-beam of proper
size and section to carry the full rated load of the crane with-
out undue vertical o r  lateral deflection o r  vibration. I f
necessary, because of either length of span or capacity, the
top flange shall be reinforced by a steel channel either welded
or riveted thereto. The girder shall be attached to and sus-
pended from the bottom of the end trucks. Removable stops
shall be attached to each end of the girder td prevent trolley
running off. In addition to the main girder there shall be an
auxiliary steel channel extending the full length of the bridge,
on the drive side, supported from the end trucks and hori-
zontally braced to the main girder to form a truss designed
to support at least one-half of the weight of the bridge drive
machinery.

E n d  T r u c k s .  T h e  end trucks shall each consist of two
steel channel sections mounted on and electrically welded to
a wide heavy steel plate that shall act as a  tie, gusset, and
girder connection. To the ends of each truck shall be electric-
ally welded a heavy "U"  shape steel plate connecting both
sides together to prevent the trucks from weaving or spread-
ing. Channels shall be reinforced by heavy steel slabs, fitted
and welded between their flanges, at wheel bearings to pro-

•

mechanism. All materials shall be the best of their respective
kinds. Any parts proving defective within one year from date
of shipment shall be replaced free of charge by the manu-
facturer.

vide a support for the wheel axles. Holes for wheel axles shall
be bored in pairs to insure alignment. The truck assemblies
shall be electrically welded or bolted with machined fit bolts
to the top of the main girder.

A x l e s  a n d  W h e e l s .  W h e e l  axles shall be of the fixed
axle type, held stationary in the end trucks, and made from
high carbon open hearth steel accurately machined and
ground to size to receive the wheel bearings. Each end truck
shall have four wheels, two at each end. Two wheels at one
end of each truck shall have gear teeth cut in their flanges,
the other two shall be idlers. Wheels shall be single flange type
made from steel forgings or cast steel with treads machined
to fit the track on which they are to operate.

B r i d g e  D r i v e .  T h e  driving machinery shall consist of
an electric motor driving a steel cross shaft through a self-
contained spur gear reducer unit located near the center of
the bridge, geared to two driving wheels in each end truck.
Driving pinions that engage gears on the driving wheels shall
be fitted and keyed to the ends of the cross shaft. Cross shaft
shall be permanently aligned and supported a t  frequent
intervals along the bridge.
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Bearings and Lubrication. Bearings for the truck
wheels and shafts in the bridge drive speed reducer unit shall
be high grade, double row, radial thrust ball bearings. Cross
shaft bearings shall be bronze. Gearing in the speed reducer
unit shall operate in  an oil bath in  a sealed enclosure. A l l
other bearings shal l  b e  grease lubricated through h igh
pressure grease fittings.
G e a r i n g .  Gear ing  shall be of the spur type with machine
cut 200 stub teeth. Pinions shall be made from open hearth
steel forgings; gears from steel castings.
M o t o r  a n d  C o n t r o l l e r.  Moto r  shall be (if for Alternat-
ing Current, insert: "a  wound rotor variable speed slip ring
type." I f  for Direct Current insert: "a series wound variable
speed type.") wound for operation on (insert characteristics
of electric current available) of proper size to drive the bridge
at its rated speed without undue heating. The controller shall
be a variable speed drum type wi th large copper contacts
and renewable contact fingers wi th  at least three operating
speeds or  magnetic contactors. Controller shall be located
(give location desired).
W i r i n g -Bridge shall be equipped wi th  current collectors
mounted on an insulated pole for picking up current from
the runway wires. Electrical connections between collectors,
controller and motor shall be made by the manufacturer in
his shop before shipment. I f  electric hoist is to  be used on
the bridge add: "Bare copper cross wires with strain insu-
lators shall be mounted on the bridge to supply current to
an electric hoist."

UNDERHUNG GEARED

GENERAL
The intent of this specification is to provide for a complete
hand operated underhung crane bridge o f  modern design,
which when erected, will be ready for use.

Bridge shall, before shipment, be completely assembled,
neatly finished, a n d  painted. A l l  par ts inaccessible af ter
assembly shall be painted before being assembled. Al l  bright
parts shall be covered with a slushing compound to prevent
rust while crane is in  transit.
T y p e .  T h e  bridge shall be hand operated o f  the single
girder underhung geared type o f  . . . . . .  .  tons capacity.
I t  shall be designed to operate on the tracks, and within the
space shown on the accompanying building plans. ( I f  plans
are not  included, insert here the information suggested on
"Inquiry Data.")
G i r d e r .  T h e  main girder shall be a steel I-beam of proper
size and section to carry the full rated load of the crane with-
out undue vertical o r  lateral deflection o r  vibration. I f
necessary, because of either length of  span or capacity, the
top flange shall be  reinforced b y  a  steel channel ei ther
welded or riveted thereto. The girder shall be attached to and
suspended from the bottom o f  the end trucks. Removable
stops shall be attached to each end of  the girder to prevent
trolley running off.
E n d  Tr u c k s .  T h e  end trucks shall each consist o f  two
steel channel sections mounted on and electrically welded to

a wide heavy steel plate that shall act as a  tie, gusset and
girder connection. To  the ends of each truck shall be electric-
ally welded a heavy " U "  shape steel plate connecting both
sides together to prevent the trucks from weaving or spread-
ing. Channels shall be reinforced by heavy steel slabs, fitted
and welded between the i r  flanges, a t  wheel bearings t o
provide a support for the wheel axles. Holes for wheel axles
shall be bored in pairs to insure alignment. The truck assem-
blies shall be electrically welded or bolted with machined fit
bolts to the top of the main girder.
A x l e s  a n d  W h e e l s .  W h e e l  axles shall be of  the fixed
axle type, held stationary in the end trucks, and made from
high carbon open hearth steel accurately machined and
ground to size to receive the wheel bearings. Each end truck
shall have four wheels, two at each end. Two  wheels at one
end of each truck shall have gear teeth in their flanges, the
other two shall be idlers. Wheels shall be single flange type
made from semi-steel or grey iron with treads machined to
fit the track on which they are to operate.
Bearings and Lubrication. Each truck wheel shall
rotate on high-grade, double row, radial thrust ball bearings.
Cross shaft bearings shall be smoothly finished grey iron.
Lubrication shall be by grease through high pressure grease
fittings.
G e a r i n g .  Gear ing  shall be of the spur type with machine
cut 20° stub teeth. Pinions shall be made from steel forgings;
gears shall be made from semi-steel or cast iron.
B r i d g e  D r i v e .  B r i d g e  movement shall be effected by
pulling on an endless chain hanging to within 18 inches of the
floor line. Chain wheel shall be equipped w i th  a swinging
chain guide to  effectively prevent "gagging" o f  the chain
when being rapidly handled. Operating wheel shall be at-
tached t o  a  cross shaft made from high-grade cold rolled
steel which shall extend across the bridge on one side. Cross
shaft shall be supported a t  frequent intervals in  bearings.
Two pinions shall be keyed to each end of the drive shaft to
engage the gears on the driving wheels.

( I f  electric hoist is to be used on the bridge, insert the
following paragraph:)
W i r i n g .  T h e  bridge shall be equipped wi th  current col-
lectors, mounted on an insulated pole, strain insulators and
bare copper cross wires to supply current to an electric hoist.

TRANSFER T Y P E
Hand and electrically operated underhung transfer cranes
are built to the same specifications, and locking devices and
baffles are added to the crane. Locks must be furnished for
each spur track the crane is to engage. To  obtain this equip-
ment, add to above specifications the following:
L o c k s  a n d  B a f f l e s .  F i t t e d  t o  (specify one end o r
both ends of) the bridge shall be locking device(s) to align
and lock the bridge with the spur tracks it is to engage. Locks
shall be designed so that when crane is in normal operation
its end (or  ends) are automatically raised. There shall be
furnished with the crane . .  ( g i v e  number) locks and
baffles for spur tracks. They shall be designed to automatic-
ally baffle the ends o f  the spur tracks at  al l  times except
when the crane is in perfect alignment with the spur track
it is to engage. They shall be set for engagement by pulling
on a chain or cord hanging to within easy reach of the floor.
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APPRAISING VALUES
E L E C T R I C  T R A V E L I N G

CRANES

T IS the purpose of this portion of Sec-
tion IV  "Crane and Hoist Engineering"
to set up suggestions for analyzing the
various offerings against specifications
that have been issued which, if followed,
will uncover the salient differences i n

engineering and shop production practices to com-
ply with a given specification. Thus, it will be easier
to visualize and appraise the values contained in
each offering.

I t  should be recognized that there is more than
one way to comply, literally, with a specification.
It  should also be recognized that in addition to a
literal compliance, the general worth, engineering,
material values, and character of  the crane should
be fully appraised and considered before accepting
any offering.

Character in a crane is just as apparent as in a
person. The crane is a reflection o f  the character,
integrity, and the willingness of the members of the
organization producing it to be judged by the results
of their handiwork. In a crane character is the added
values, often hidden ones, that contribute so much to
its total worth. They consist of details that could be
cheapened and those practices that could be avoided
without detection. They represent the difference be-
tween average and outstanding equipment. They

•

also, though they appear to and actually would cost
more, except for  advanced engineering and suffi-
ciently large production runs, can he given without
excessive price premiums over low-price equipment.

By pointing out to the uninitiated the engineering
and shop practices employed by builders of  high-
grade equipment, a true appraisement of the charac-
ter, engineering and material values contained in any
offering can be made.

In addition to appraising each offering on the
counts of

(a) compliance with specifications and require-
ments as to capacity, speeds, outline dimen-
sions and hook approaches ;

(b) suitability for the purpose desired;

(c) engineering and material values ;

each o f  the important component assemblies that
enter in to  the make-up o f  an overhead electric
traveling crane should be evaluated.

To assist in doing this the difference in design and
construction practices that can be and are employed
for each principal assembly or part o f  an electric
traveling crane for Industrial Service are outlined.
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CRANE BRIDGES

G i r d e r s .  ( I -Beam Sections). In addition to carefully check-
ing the ratio of the width of flange of I-beam to the length of
span, and the length o f  span to the radius of  gyration (see
Girder Design, Section V I ) ,  a  careful comparison o f  the
system o f  bracing to  support the bridge drive machinery,
cage, and platform should be made.

Two methods can be employed to do this. One is to sup-
port the cage, platform, and bridge drive machinery directly
from the web of the beam and an auxiliary channel supported
from the ends o f  the end trucks. Or, a horizontal truss and
channel and a truss hand rail that wil l  support at least one-
half of the weight of the bridge drive machinery and platform
can be used.

G i r d e r s .  (Box Section). I n  addition to carefully checking
the ratios o f  flange width t o  length, depth to  length, and
radius o f  gyration to  length, the internal construction and
fabrication method employed should be analyzed. (See Girder
Design, Section VI.)

Basically the differences that can exist are:

(a) Diaphragms and stiffner angles can either be the
full depth of the girder

(b) O r,  only support the top  flange o f  the girder and
extend only about three-quarters of the depth of the
girder.

Full depth diaphragms and stiffner angles are preferable.

Be sure to determine i f  additional diaphragms are placed
back o f  the bridge drive machinery assembly and back o f
each shaft support.

In riveted fabrication three methods may be employed.
The rivet holes are either:

(a) Punched and reamed.

(b) Sub  punched and reamed.

(c) Dr i l led .

The dri l l ing method is preferable because i t  insures a
girder free from twist and o f  greater strength.

E n d  Tr u c k s .  Specifications for  end truck construction
can usually be met with three types of design.

(a) Structural steel channels connected together b y
spacers and short plates or lattice bracing.

(b) Steel channels w i t h  spacers and f u l l  length steel
plates top and bottom.

(c) B u i l t  up entirely from steel plates and angles to form
a true box section.

I t  is apparent that  the lat ter two methods are better
design and construction.

In addition to  the basic construction o f  end trucks, a
careful analysis and comparison o f  the methods employed
should be made on the following points:

(a) T h e  method f o r  supporting the  bearings f o r  the
bridge driving pinions. -Whether bearings are bolted
to the end trucks, or are integral with them. Integn;
bearings insure permanent centers between driving
pinions and driving truck wheel gears.

(b) A r e  the tops of  the end trucks machined to form a
level seat for the girders? Or, do the girders rest on an
unfinished surface?—Machining insures an accurately
leveled bridge.

Are the  girders connected t o  the  top,  sides, and
bottom of the trucks? Are they connected on the top
and bottom of the trucks only? Or, do they only set
on and connect to the top of the trucks?—The first
method insures tha t  the crane bridge wi l l  remain
square on i ts  tracks and is better design and con-
struction.

Bridge Wheel Axles and Bearings. Two  basic
types of bridge wheel axles and bearings can be offered:

(a) Stationary axles with either bronze or roller bearings.

(b) Rotat ing axles with either bronze or roller bearings.

From a  performance standpoint, inasmuch as there is
nothing to choose between them, the type is largely a matter
of preference. However, there is  a  wide variation i n  the
design and construction o f  each type. I n  appraising eac
type the following are the points that should be considered:

(c)
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Stationary Axle Type (Roller Bearings).

(a) Are roller hearings located in the wheels so that each
is equally loaded?

(b) A r e  self-lubricating wear washers util ized between
the ends o f  the wheel hubs and the end trucks so
that wear is not absorbed on either the wheel hub
or end trucks?

(c) H a s  ample provision been made for lubrication?

R o t a t i n g  A x l e  T y p e  (Roller Bearings).

(a) A r e  roller bearings mounted i n  cartridges that  ex-
clude dirt, retain grease, and prevent crushing of the
hardened steel outer bearing races when holding caps
are bolted in place?

(b) A r e  the receptacles in the trucks for the wheel axle
bearings square i n  shape and are  retaining caps
mounted either horizontally or vertical? Or, are they
round and split diagonally?—The latter construction
relieves cap holding bolts from thrust and permits
boring for the wheel axle bearings and driver pinion
bearings at  the one setting to insure accurate gear
centers.

Stationary Axle Type (Bronze Bearings).

(a) A r e  wheel bushings a pressed tight f i t  in  the wheels?
Or. are quills mounted in the truck wheels and bush•
ings free to  turn?—The lat ter  construction is  pre-
ferable because wear is taken on the inside and out-
side of  the wheel bushings.

(h) A r e  self-lubricating wear washers uti l ized between
the ends of the wheel hubs and the end trucks so that
wear is not absorbed on either the wheel hubs or end
trucks.

(c) H a s  ample provision been made for lubrication?

R o t a t i n g  A x l e  T y p e  (Bronze Bearings).

(a) Are bronze bearing boxes half hexagonal with flanges
on the inside to absorb wheel thrusts?

(b) A r e  they mounted so that thrust is absorbed directly
on the end trucks, or by the holding bolts?

Do holding caps contain large cellars to receive oily
waste to provide continuous lubrication?

(d) A r e  the ends of  bearings covered or exposed?

(c)

Bridge Wheels

(a) Are bridge wheels o f  the proper diameter for  the
wheel load they must resist? (See "Bridge Wheels,"
Section V.)

(h) A r e  their treads straight o r  tapered?—Taper tread
wheels last longer, prevent the crane from skewing
on i ts  tracks, and reduce wear on the crane rails.
(See "Taper Tread Wheels," Section V.)

Bridge Drive Machinery

(a) A r e  the bridge motor, speed reducer unit, and bridge
brake independently mounted on a common base in
a horizontal plane with the cross shaft?—This method
of mounting minimizes wear on bearings and gearing,
and reduces gear noises after wear takes place.

Are dr iv ing pinions and gears mounted on  short
shafts to  facilitate handling when replacements are
necessary?

Are there raised ground f i ts  o n  a l l  shafts fo r  the
gears and are the gears pressed on their shaft? Or,
are straight shafts employed?—The former insures
accurate gear f i ts and facilitates maintenance.

Bridge Brake

(a) I s  the bridge brake mounted so that  bridge motor
armature may be removed without dismantling the
brake?

(b) I s  the brake hank type or shoe type?

(c) I s  the brake mechanically or hydraulically operated?

A hydraulically operated shoe type brake gives better
braking with less effort and at lower maintenance cost. (See
"Crane Brakes," Section VI.)

Platform and Hand Rail

(a) Does the  platform extend the  f u l l  length o f  the
bridge on the drive side?

(b) I s  i t  o f  substantial checkered steel construction
sufficiently wide so that  i t  is unnecessary to  climb
over the bridge machinery, and f i t ted close to  the
girder and have a toe board at least six inches high
so that  nothing can fal l  to  the ground?

(c) I s  the hand ra i l  o f  steel construction a t  least 42
inches high wi th an intermediate member?
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CRANE T R O L L E Y S

T r o l l e y  F r a m e .  T h e r e  are two basic designs of trolley
frames.

(a) A  frame built up from structural steel sections rigidly
braced in all directions and welded together to form
a rigid one-piece unit.

(b) A  frame consisting of side frame castings connected
together by  a structural steel load girt.

The modern trend is towards the welded steel frame, but
whichever type is employed i t  is o f  paramount importance
that i t  be sufficiently strong to withstand an loads and im-
pacts set up during load handling without transmitting any
deflections to  the operating machinery.

Load Girt. There are two methods employed to support
the upper equalizer sheaves.

(a) T h e y  are supported from the same frame that sup-
ports the hoisting machinery.

(b) O r,  they are supported from an independent member
(load girt) that is either loosely or rigidly connected
to the trolley side frames, but  in such manner that
its reactions under load are transmitted directly to
the trol ley side frames. The  lat ter arrangement is
preferable.

W i n d i n g  D r u m  ( R a t i o  o f  Drum Diameter to  Diam-
eter of Rope). I t  has been established that the drum diameter
should be not less than twenty-four times the diameter of the
rope for best operating conditions. The method, however, of
obtaining the proper ratios of rope diameter to drum diameter
should be carefully analyzed in all cases, as this can be ac-
complished in two ways each of  which materially affect:

(a)

(b)

(c)

the size of the crane

the cost to produce the crane

the cost to  maintain the crane

(d) t h e  peripheral speed o f  the gearing and the rope
speed.

The t w o  methods employed t o  obtain recommended
ratios of  drum diameter to rope diameter are:

(a) T h e  use of a drum of comparatively large diameter
with a minimum number of  rope reevings.

(b) T h e  use of a small diameter drum, smaller diameter
rope and a greater number of rope reevings.

The f irst method is by  far  preferable. I t  insures large
working parts, slower peripheral speeds, and  slower rope
speeds with less wear on each. I t  also costs considerably more
to produce than one uti l izing a small d rum and multiple
rope reevings.

In the latter case small gears operating at high speed and
small diameter tope multiple reeved traveling at high speeds
are employed to  meet specifications. Th is  detail should be
most carefully checked as i t  affects the size o f  every single
part and section employed in the entire crane.

G e a r  R e d u c t i o n s .  I n  order t o  obtain the  required
speed reduction from the motor to the winding drum, gear
reductions are employed. I t  is desirable to obtain this speed
reduction with the minimum number of gear reductions. On
the hoist motion i t  has been demonstrated the three gear
reductions are preferable because i t  eliminated the necessity
of utilizing minimum size pinions or cutting the pinions on
the pinion shaft. On high-speed cranes for  rapid handling
service two gear reductions are preferable.

The gearing may be either spur, helical, herringbone, and
for special purpose requirements, worm gearing; although,
for heavy duty industrial cranes, i t  is accepted as standard
practice that spur gearing having either 14.W involute, or
20° teeth are preferable. Therefore, i n  checking the gear
reductions, the following details should be care fu l l y  con-
sidered.

(a) Material from which the gears and pinions are made.
—Gears may be either cast steel, or  bui l t  up from
steel billets and welded together to form a one-piece
gear section. The  la t ter  construction i s  the most
modern practice and i s  preferable because o f  VI
assurance that the gear will be free from invisible ii,
herent defects.
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(b) Pinions should be made from alloy steel forgings con-
taining at  least .50 carbon, manganese, chromium,
molybdenum, and should be heat treated. Pinions
of this type have great tooth strength and load carry-
ing capacity, and have double the l i f t  o f  ordinary
forged steel untreated steel pinions.

G e a r  H o u s i n g s .  I t  is o f  paramount importance tha t
all gearing, insofar as is  practical, be  tota l ly  enclosed i n
substantial housings and operate in oil baths. Gear housings
are made from many different materials and in many different
designs. They may be in the form of welded gear cases made
from light gauge steel sheets without any provision to elimi-
nate oil leakage; or, they may be in the form of welded gear
housings made from heavy steel plates with the proper pre-
caution provided to eliminate oil leakage; or, they may be
in the form of substantial iron or steel castings. In  appraising
gear housings, t h e  fol lowing points should b e  careful ly
checked.

(a) I f  o f  welded steel construction check thickness o f
material, provision made t o  prevent o i l  leakage,
clearance between gear housing and revolving shaft
or part that they enclose.

(b) I f  made f rom castings check the thickness o f  the
section, the manner in which they are applied, and
the provision tha t  has been made t o  prevent o i l
leakage.

(e)

B e a r i n g s  (Bronze) .  I f  bronze bearings are used, are they
of the split and flanged type mounted so that they can neither
rotate in their bearing nor work endwise?

M a g n e t i c  B r a k e  (See "Crane Brakes," Section VI) .

(a) I s  the magnetic brake of the band or shoe type?

(h) I s  i t  mounted so that motor armature may he re-
moved without dismantling the brake?

(c) W h a t  material is the brake wheel made from?

(d) I s  the brake easy to adjust?

Is the brake set by a heavy spring, or  by gravity?

What material is used for the brake linings?

Spring set shoe type brakes with "Cannonite" or  other
similar metal brake wheels and American Brake Block or
equal linings are preferable because of  their quicker action,
more positive braking power, lower maintenance cost, and
because the brake wheels will not score nor the linings tear.

The points to check in the shoe type brake are:

(c) Regardless o f  the t ype  housings employed, i t  i s  ( a )  I s  the design such that i t  is equally effective in either
important to check the following:

1. Provision made f o r  inspection o f  the mechanism
that the gear housings enclose.

2. Are  they split horizontally, vertically, o r  diago-
nally? Hor izontal  sp l i ts  a re  preferable, when
practical.

3. A re  the joints machined to insure t ight Fits?

4. Are  there baffles or  traps to prevent oi l  seeping
through the joints or around the shafts?

B e a r i n g s  ( R o l l e r  Bearings). A r e  t he  rol ler bearings
mounted i n  independent cartridges tha t  exclude d i r t  and
retain grease, and are the cartridges held in place by holding
caps? Or,  are the roller bearings clamped directly i n  the
bearing by  its cap?—This latter practice distorts the usual
bearing race and sets up  additional fr ict ion and shortens
bearing life.

direction of  motor rotation?

(b) T h e  pressure exerted per  square inch o f  braking
surface. (Low pressures are preferable.)

(c) A r e  bearing points bushed with hardened bushings?

M e c h a n i c a l  L o a d  B r a k e  (See "Crane Brakes," Sec-
tion V I ) .  Because o f  the importance o f  i ts function, load
brakes should be checked for the following:

(a) Locat ion w i th  respect to  the winding drum.— I t  is
preferable that the brake be located in the mechanism
as close to the source o f  power (motor) as practical.

(b) I s  the thrust applied in  the brake through a helix,
or a screw?— A helix is preferable because i t  will not
"freeze."
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(c) I s  the brake single disc, double disc, or multiple disc
type? Multiple disc is preferable in most cases because
of the low pressure per square inch of braking surface.

(d) I s  it of the dry disc requiring only a slight amount of
oil or wet disc type? Dry disc type, unless the brake
discs are all metal and operated in an oil bath wi th
provision made to control the amount of oil between
them, is  preferable because constant coefficient o f
friction between plates is maintained.

(e) I s  t h e  retaining medium t o  ho ld  f ixed member
stationary in the holding direction a pawl and ratchet,
or a differential holding band?—The holding band
minimizes back lash.

(f) I s  the brake self-adjusting, or must i t  be frequently
adjusted to maintain its effectiveness?

H o i s t i n g  R o p e .  I s  the rope flexible construction (6 x
37 or 8 x 19) and of proper size to give a factor of safety of at
least five when ful ly loaded? (See Section V  for strength of
cables.)

Lower Block and Hook.
(a) I s  the hook a steel forging?

(b) I s  the hook supported on a  ball bearing thrust so
that i t  turns easily under full load?

(c) Are the sheaves fu l ly  guarded so that  rope cannot
come off, so that a careless workman's hands cannot
become caught between the ropes and the sheaves?

M o t o r s .  M o t o r s  designed particularly for  crane service
are manufactured by the principal motor manufacturers and
by some crane builders themselves, so i t  should be deter-
mined that the motors are either of the crane builders own
manufacture, or manufactured by a reputable motor manu-
facturer.

Because equivalent horsepowers can be  obtained i n  a
variety o f  speeds and frame sizes, i t  i s  essential t h a t  i n
checking the values represented by the motors, in addition to
being checked for horsepower rating, they should be checked
on the basis of their r.p.m. when delivering their rated horse-
power and the basis on which they are rated. Slow speed
motors cost more than high speed motors. Likewise, motors
rated on the basis of a 55' temperature rise after 15 minutes
running under full load are less expensive than motors rated
on a 55° rise after 30 minutes running.

C o n t r o l l e r s .  Control lers should be o f  either the crane
builders own make, or manufactured by a reputable control
manufacturer. They  should be checked o n  the  following
points:

(a). The  number of  steps of  speed of control they give.
(b) T h e  type and kind o f  material used in the resistors.

S w i t c h b o a r d .  T h e  switchboard should be enclosed in
a steel cabinet and should contain main line switch overload
protection for  each motor and magnetic contactor for  the
limit switch. I n  addition t o  this, i t  should be checked as
follows:

(a) I s  the operating handle for the main line switch con-
veniently located outside of  the enclosed cabinet so
that i t  may be quickly pulled in case of  emergency?

(b) Can  the main line switch be locked open?

Limit Switch and Safety Features. Check type
of and method employed to operate the upper l imit switch.

(a) H o w  is i t  operated?
(b) Does i t  carry the full load current, or does it  open a

pilot circuit? A pilot circuit is preferable.
Is the switchboard totally enclosed?

Is crane equipped with:
(a) Bumpers?
(b) R a i l  sweeps?
(c) Warn ing  gong?

Weight and Cost Per Pound. I n  the present era
evaluating a crane on a "cost per pound" basis immediately
establishes a false premise. The aim of the modern engineer
is to reduce dead weight and at the same time increase the
strength and life of the machine. For that reason alone have
the new alloy steels, heat treatments, and new production
methods been developed. A  case in point, comparable- with
the advance made in crane design and production during the
past five years, is the modern automobile.

Hence, the values contained in any crane can better be
determined by analyzing its design and construction on the
points enumerated in  the foregoing.

C o m p a r i n g  P r i c e s .  A f t e r  the above suggested anal-
ysis has been completed, appraise in dollars the value of each
modern detail or feature not contained in each offering. Then,
i f  the price of each offering is debited or credited, as the case
requires, w i th  the valuation set up, a  true picture o f  the
dollar value of each offering is immediately available.
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CRANE DESIGN
HIS section is devoted exclusively to de-

sign practices followed in the produc-

tion of high quality cranes and runways

to support them. The  computations,

formulae, and  the i r  application a re

those used everyday by the modern crane builder.

Some are the combined experience o f  more than

sixty years of designing and producing cranes of all

types for all services. Some of the formulae are used

only in crane building.

From the assembly of crane engineering data in

this section, i t  is possible to design a crane, and a

BRIDGE DRIVE
GLARING

HAND RAIL

FRONT OR DRIVE GIRDER

BRIDGE MOTOR

BRIDGE BRAKE

AUXILIARY HOIST DRUM —
MAIN HOIST MOTOR —

AUXILIARY HOIST GEARING

AUXILIARY HOIST MAGNETIC BRAKE

SIDE FRAME
ID IDLER TROLLEY WHEEL

PLATFORM

BRIDGE CROSS SHAFT

MOTOR GEARING
CROSS SHAFT BEARING

CONTROLLERS

OPERATORS CAB

runway for  i t  t o  operate on, wi th  the assurance

that the complete installation will be in accordance

with best recognized practices of crane building and

with the proper strength in all v i tal  parts o f  the

crane and i t s  supporting structure. The same

data may also be used to better evaluate the engi-

neering, material, and values contained in any crane.

For a better understanding of the units that go

into the make-up of an overhead electric traveling

crane, as well as the terminology employed by crane

builders to identify them, the location of each of the

principal units are indicated on the drawing below.

MAIN HOIST DRUM
MECHANICAL LOAD BRAKE
AUXILIARY HOIST MOTOR

MAIN HOIST MAGNETIC BRAKE

TROLLEY MOTOR
TROLLEY DRIVE MACHINERY

TROLLEY DRIVE WHEEL
CROSS SHAFT COUPLING

TROLLEY CROSS CONDUCTORS

TROLLEY RAIL
- -  TROLLEY STOP

BACK OR IDLER GIRDER

BRIDGE IDLER WHEEL

BRIDGE END TRUCK
BRIDGE DRIVE WHEEL

SPRING BUMPER a RAIL SWEEP

CABINETS CONTAINING
SWITCH BOARD AND CONTACTORS
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C R A N E  D E S I G N
Crane Design resolves itself into three parts:

(a) Determination of the bending moments
imposed by the load on the crane run-
way and all parts of the crane structure
and machinery.

(b) T h e  correct and economical use of ma-
terials to resist the bending moments
imposed by the load.

(c) T h e  correct application o f  power t o
effect movement of the various motions
of the crane.

GIRDER SECTIONS

HE crane girders, because they must
support the load and al l  o f  the ma-
chinery required to lift and move it, are
a very important part o f  the crane's
structure. They must have sufficient

strength to resist all vertical and lateral strains, as
well as the heavy impacts set up during load han-
dling, without undue vibration and deflection. Like-
wise, best practice dictates that maximum strength
and stability be obtained with minimum weight to
keep building costs and crane operating costs as low
as possible.

There are many possible combinations of struc-
tural sections that  may be used t o  develop the
strength required in  crane girders, but the design

has been narrowed down basically to  those girder
sections known as Single Web, Lattice Truss, and
Box Section. Each type has characteristics tha t
make it desirable either from the standpoint of func-
tion, weight limitation, or total cost.

In general, when a  one-piece rolled section is
suitable for a given requirement, and the weight and
cost are not excessive, i t  should be used. When the
requirements demand more in the way of strength or
lateral stability than is available at equal cost in the
standard rolled section, then a fabricated section
should be used.

Drawings of the most popular of each of the type
girders that are regularly employed are illustrateL
on the following pages.
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S INGLE W E B  G I R D E R S

At the left are illustrated the make-up of
the various types of Single Web Girders
that are employed in crane construction
and in the construction of crane runways.
Notice that common to all of the fabricat-
ed types is the increased section in the top
flange to  keep the compressive stresses
within limits that have been established
for compression. Before determining upon
the use of a Single Web Girder built-up
section, a  careful comparison o f  girder
sections, weight, and cost compared with
that o f  a  suitable Box  Section Girder
should be made. Usually, i t  will be found
that a  properly designed Box  Section
Girder wi l l  be  lighter i n  weight, have
better properties, and  i n  operation i t
will have a greater lateral stability and
vibrate less when the crane is handling
capacity loads.

A U X I L I A R Y  B R A C E D  I - B E A M  G I R D E R S

This type—a combination o f  I -beams and trusses
on the driving girder t o  impart lateral stabil i ty
to the girder and support the bridge drive ma-
chinery— results i n  a  ve ry  economical t y p e  o f
construction, both as to weight and cost, for cranes
of moderate capacity, and much longer span than
would be practical with either I-beam or Single Web

L
Girders. When the - -- is greater than recommended

B
practices fo r  I -beams, th is situation is corrected
by reinforcing the top flange of the I-beam with a
channel or plate.

VERTICAL AUXILIARY
TRUSS GIRDER

VERTICAL
TRUSS H O R I Z O N T A L  AUXILIARY

TRUSS GIRDER

BEAM

CHANNEL
HORIZONTAL

TRUSS

ROLLED
GIRDER BEAM
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BOX S E C T I O N  G I R D E R S

Illustrated are possible sections o f  Box Section
Girders for welded and riveted construction. The
section illustrated at the upper right is frequently
employed on cranes having fast traveling speeds,
or on cranes when the operator's cage is a t  the
center of the span. The wing angles on the top cord
increases the lateral radius of gyration, and hence
lateral stiffness. The illustration at the lower left
shows the construction frequently used on cranes
of exceptionally long span when riveted construc-
tion is employed. The top cover plate is wide and
is reinforced b y  wing angles and intermediate
gusset plates to impart additional lateral stability
to the girder. The section at  the lower right is
frequently employed on cranes of heavy capacity
The I-beam section is used in the top cord to giv
increased strength and r igidi ty w i t h  minimum
weight.

G I R D E R  P R O F I L E S

Straight girder w i t h  notched
ends (a) is used when overhead
space for the crane is of no con-
sequence and the  maximum
height beneath the crane is nec-
essary or desirable. Girder with
taper and notched ends (h)  is
now considered standard girder
construction, having almost en-
tirely replaced the type of girder
known as "fish belly" type.

Notched end truss girder (c
generally used as an auxiliary
girder member.



Trolley Rails, Fastenings, and Stops

CAPACITY OF
TROLLEY IN

TONS

WEIGHT OF
RAIL PER

YARD
14.

HEIGHT
OF

RAIL
in,

1 12.0 2
2 12.0 2

31/2 20.4 2%
5 20.4 2%
71/2 30.1 3%

10 30.1 3%
15 30.1 3%
20 40.2 31/2
25 40.2 31/2
30 49.7 3%
40 60.5 4%
50 60.5 41/4
60 69.5 4%
75 69.5 4%

100 90.1 5%
125 90.1 5%
15D 100.4 5%
200 100.4 5%
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T R O L L E Y  R A I L S  A N D  FA S T E N I N G S

Above are illustrated the two  common methods
employed to fasten trolley rails to the top of  the
girder. Fastening by welding is almost universally
used. A t  the right is a table giving the sizes and
weights of rails used on crane girders and for crane
runways.

Frequently, on cranes, to reduce head room, flat
bars having rounded edges and the same physical
properties as standard rails are welded to the top of
the girder and used for the trolley tracks.

BAIL

T R O L L E Y  S T O P S

CiItOEY

1 RAIL

GMN.111

To prevent any part o f  the crane trolley projecting beyond
the end of the crane bridge, trolley stops are provided on the
bridge. Usually they are located t o  permit maximum end
approach of the crane hook. They must be substantial enough
to withstand heavy impacts and should be designed to  re-
lieve the mechanism from the impact and strain when the
trolley engages them. Best practice dictates that they should
be apart from the trolley rail, though frequently local or tem-
porary requirements make it necessary to attach the stops to
the trolley rails. Stops that may be clamped to the rails are
available. At the left are shown typical substantial temporary
stop arrangements.

(1) A  simple stop welded to the ends of the girder to en-
gage a lug on the trolley frame.

(2) A  simple trolley stop arranged to engage the tread of
the trolley wheels. This type may be either welded,
bolted, or riveted to the ends of  the girder.

(3) Tro l ley  stop arranged to engage a spring bumper on
the bottom of  the trolley frame. This stop may be
either welded, bolted, or  riveted to  the girder near
the end parallel with the trolley rail.

(4) Spr ing type bumper commonly used on steel m i l l
cranes. The bumpers are either welded, bolted, o r
riveted to the ends o f  the girders parallel wi th the
trolley rail and arranged to engage lug on the trolley
frame.
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PA N E L O F  B O X  S E C T I O N  G I R D E R
A•A1 H o r i z o n t a l

Neutral Axis
B-B, =  Vertical Neutral

Axis
a -= Trolley Rail
b =  To p  Cover Plate
c =  Chord Angles
e W e b  Plates
f •= Bottom Cover

Plate
g D i a p h r a g m s  be•

tween Web Plates
Web Plate Splices

d =  Depth of Girder
in Inches

1 S p a n  in Inches

G I R D E R  E N D  D E TA I L S
I t  is paramount importance that the crane girder be attached
to the bridge end trucks in such a manner that the girder and
trucks become a rigid frame that will not skew during opera-
tion. Hence the necessity t ha t  particular consideration be

1. "S tanda rd "  notched end truck connection used whenever possible. The
end trucks fit into the notched ends of the girders. After being perfectly
squared they are bolted into place with machined fit bolts. The connections
are made at top, side, and bottom of the end trucks. Wide gusset plates
are used in the bottom of the trucks to give maximum squaring effect and
to provide additional resistance to skewing.

2. "Flush" type end connection used when, because of head room condi-
tion, it is impossible to use standard connection. The top cover plate of the
girder extends beyond the girder ends and over the top of the end truck.
After being perfectly squared the end trucks are fitted to the ends of the
girders and bolted to them. Connections are made at the top, side, and
bottom of the end truck by machined fit bolts. Wide gusset plates are used
at bottom of truck for maximum squaring effect.

r =  Radius o f  Gyra-
tion of Top Chord
(Cover plate "b"
and angles " c "
about  v e r t i c a l
axis " B -B,")

1
- -  Should be 120 or less:

r

- -  should be 20 or less,
d

Cover plates and  angles
should b e  o n e  p i e c e .
Splices are permissible in
web plates.

given, not only to the design and construction of  the girder
ends, but to the method employed in connecting them to the
bridge end trucks. The drawings shown below are examples of
proven girder end construction and truck connections.

3. Straight girder connected to  the top of the end t ruck only.  Th is  con-
nection is only used when i t  is necessary to obtain maximum clearance
below the crane and maximum hook lift. Connection is by machined fit
bolts at top of truck only. Wide and heavy gusset plates are used to obtain
maximum squaring effect. This construction is not recommended for high
speed, continuous duty cranes as i t  permits girder to "roll" on the end
trucks.

4. "Dropped" girder end truck connection. Used only to meet unusually
low head room conditions. Girders are supported from the side and bottom
of the end truck. Connections are made by machined fit bolts. This con-
struction reduces the amount of trolley travel and prevents close hook
approach to each side of the crane way.
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TYPES O F  E N D  T R U C K S

The type of end truck that should be used to support

the bridge girders is dependent upon the type of

service, wheel load, and speed of the crane bridge.

Drawings of the types of end trucks used to meet

the various conditions encountered in crane building

are shown. Standard practice is to  use two-wheel

trucks (one at each end of the bridge) until the wheel

load o f  the crane or the bearing pressure on the

wheel axles becomes greater than the  carrying

capacity of the wheel or bearings. To hold the maxi-

mum wheel loading and axle bearing pressures with

in the limits experience has shown to  be correct

additional wheels are used to support and carry thl

crane. O n  large capacity cranes each girder is

supported on a pair of two-wheel end trucks; and

on extremely large capacity cranes each girder is

supported on two pairs of two-wheel end trucks tc

distribute the wheel loads and keep axle bearing

pressures within reasonable limits.

FOUR W H E E L  C R A N E S
When the maximum wheel load of a crane does not

exceed 90,000 pounds per wheel, and the crane run-

way permits it, the crane girders are supported on a

two-wheel truck at each end of the crane. Girders

are connected to the trucks in such

manner that the entire structure be-

comes a rigid rectangular that will

not weave or twist. Illustrated are

two typical designs of two-wheel end

trucks. The  t ruck a t  the  top  i s

equipped with stationery wheel axles,

the wheels being equipped w i t h

either roller or bronze bearings, de-

pendent upon the service. The bot-

tom illustration shows a two-wheel

truck with rotating wheel axles. In

this design. the  hearings fo r  the

wheel axles which revolve o n  ro l le r  bearings

are split diagonally t o  provide f o r  easy removal

of the wheels and relieve the cap holding bolts

from shear.

•
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E I G H T  A N D  S I X T E E N  W H E E L  C R A N E S

On large capacity cranes when wheel loading
is above 90,000 pounds per wheel, each gir'der
is supported on a pair of two-wheel end trucks;
and on very large capacity cranes each girder
is supported on two  pair o f  twD-wheel end
trucks t o  distribute the wheel loading and
keep the axle bearing pressures within reason-
able limits. The top drawing is of crane with
stationary axles and with the girders connect-
ed together by a substantial flexible t ie that
acts as a draw bar between the driving and idle
girder. Because the girders are each supported
on individual trucks, wheel load is equally dis-
tributed. One wheel at each end of the crane
is a "dr ive" wheel.

The second drawing shows a  crane wi th
rotating axle, equalizing end trucks, and with
a rigid girder tie. This construction is used on
heavy capacity cranes for continuous indus-
trial service, steel mill cranes, or  heavy capa-
city cranes having fast bridge speeds. The gird-
ers are rigidly connected together at each end
to form a rigid frame and the whole supported
at each corner by a two-wheel truck. The con-
nection at the truck is by a heavy equalizii
pin. Each truck being free to oscillate on t l
pin, t h e  wheels w i l l  assume the i r  loading
without distorting the bridge structure.

The lower  drawing shows construction
used o n  especially heavy capacity cranes.
Where wheel loading is beyond that satisfac-
tory for eight wheels, then sixteen wheels are
used (four two-wheel end trucks at each end
of the crane). A l l  t ruck connections are b y
equalizer pins. The girder tie may be flexible or
rigid. Both types of ties are shown in the com-
posite drawing. When a flexible girder t ie is
used, each end of  the girder is supported on a
rigid truck beam supported on two equalized
two-wheel trucks. When the rigid girder t ie
is used the truck beam, in addition to the two-
wheel trucks, are equalized. I n  each case, the
wheel loading i s  equally distributed. W i t h
this construction, at least four of the sixteen
wheels are drivers.

B U M P E R S  F O R  E N D  T R U C K S
As a safety precaution, and to prevent
damage to the crane, the end trucks
should be equipped with bumpers and
rail sweeps. The bumpers are to  en-
gage stops on the ends o f  the crane
runway, or  other cranes on the same
runway; the rail sweeps are to brush
away any object that may fall on the
track. A  substantial bumper and rail
sweep in its simplest form is a hem
steel p la te  across t h e  ends o f  the
bridge end trucks with a Heart Maple
block attached to i t  as shown in the
drawing above. A refinement, and more
expensive one, is the spring bumper
shown in the drawing at the left.



Bridge Wheel Axles and Bearings SECTION V  P A G E  71

A X L E S  A N D  B E A R I N G S

Two types of  bridge wheel axles are in gen-
eral use s ta t ionary  and rotat ing. O n  t h e
stationary axle, the bridge wheel, fitted wi th
either bronze or  roller bearings, revolves on
the axles; whi le on  the  rotat ing type, t h e
wheel is keyed to the axle and the axle revolves
on bearings, either roller o r  bronze, i n  the
end truck. A t  the right are illustrated typical
examples of the rotating type of axle. The top
illustration is o f  the rotating axle type wi th
roller bearings; the lower being of the rotating
axle type wi th bronze bearings. I n  the roller
bearing type, the bearings are carried in cart-
ridges which keep the grease in and dir t  out
and lubrication i s  through pressure grease
fittings. I n  the  bronze bearing type (lower
view, commonly called " M C B "  bearings), a
half bronze bearing is  f i t ted i n to  the t ruck
on top of  the axle and the lower half of the
axle is covered by an oil cellar which is packed
with oily waste and i t  continuously lubricates
the axle. This was the preferred bearing prior
to the use of roller bearing cranes, principally
because of the method of lubrication.

Typical stationary bridge wheel axle and bear-
ings are illustrated at the right. The top illus-
tration being o f  roller bearing construction,
and the lower of bronze bearing construction.

With the roller bearing construction, two
bearings are  f i t ted i n t o  each t r u c k  wheel
located so that each bearing takes equal load-
ing. Lubrication is  through the end o f  the
wheel axle by means of a pressure fitting.

In the bronze bearing construction, bronze
bearing is pressed into the wheel and lubrica-
tion is through the wheel axle by means of a
pressure grease fitting.

In performance, equal  service m a y  b e
expected o f  cranes equipped w i t h  rotat ing
or stationary axles.

R O T A T I N G  A X L E S

S T A T I O N A R Y  A X L E S



PAGE 7 2  S E C T I O N  V Computing Maximum Bending Moments

C O M P U T I N G  M A X I M U M  B E N D I N G  M O M E N T S

The first step in designing girders for crane bridges
or crane runways is  t o  determine the maximum
bending moments tha t  must be resisted b y  the
girders, including 'those set up by  the dead load
(weight of the girder) and the maximum load to be
imposed upon it. Then, the girder section is designed

to resist the maximum bending moment with suit-
able factor of safety and without undue deflection
when loaded to capacity. The formulae that follow
cover conditions encountered in crane and runway
girder design.

S I N G L E  T R O L L E Y  O N  S I N G L E  G I R D E R  B R I D G E

L =  Span in inches
P L i v e  load (weight o f  trolley plus load)
G =  Dead load (weight o f  girder, shaft, and brackets) in pounds

Ri and =  End  reactions due to l ive load
MI, M a x i m u m  bending moment, in inch pounds

R,

MI,

P
=

2

P L G L

4 8

S I N G L E  T R O L L E Y  O N  D O U B L E  G I R D E R  B R I D G E
(Two Equal Rolling Loads)

L  =  Span in inches P  =  L i ve  load in pounds
Ri and Rc -  End  reactions due to  l ive load •
G =  Dead load (weight o f  girder, platform, and machinery) in pounds
a =  Tro l ley wheel base (inches)

Mi i  ,t, Max imum bending moment in  inch pounds
L a  L  3  P a

Ri P  ( - 2  4 -  + —) +  P  ( - - 2  4  - -- -a )  =  P -  —
2L

MI, =  R i  ( -  -  -  f •  -  =  - P  \ a  I. - +
L a  )  G L  P
2 4  8  2 L  ) 2  G L2 8

I f  " a "  is  greater than .586L, one load a t  center gives a  greater bending
moment. Maximum bending moment occurs under one of the loads when that
load is as far from one reaction as the center of gravity of both loads is from

L
the other reaction, Both a r e ( -  -  -  a)  f rom their respective reactions.

2 4

S I N G L E  T R O L L E Y ON D O U B L E  G I R D E R  B R I D G E
(Two Unequal Rolling Loads)

L  -  Span in inches p  =  Small  l ive load
a =  Tro l ley  wheel base (inches)
P =  Large l ive load R i  and R2 . .  E n d  reactions due to live loads
G =  Dead load (weight o f  girder, platform, and machinery) in pounds

MI, =  M a x i m u m  bending moment in  inch pounds
P(L -  x )  +  p ( L  -  ( x  +  a) )  x

R i -  -  -  - -  =  ( P  l -  P)
L L

Pa )(  G L  x ,  G L  ,
x -  V2 L  -  -----  -  M I .  =  R i x  +  - -  =  ( P  +  p)  - -  +  -  -

P +  p  8  L  8
I f  " a "  is  greater than .586L, one load a t  center gives a  greater bending
moment.

Maximum bending moment occurs under the larger load when tha t  load
is as far  from one reaction as the center,of gravity of both loads is from the
uther reaction.



Computing Deflection and Camber SECTION V  P A G E  7 3

TWO TROLLEYS O N  DOUBLE G I R D E R  B R I D G E
(Four Equal Rolling Loads)

L =  Span in inches
P =  Live loads in pounds a  -  Trolley wheel base in inches
RI and R.  E n d  reactions due to live loads
G =  Dead load (weight of girder, platform, and machinery) in pounds

MI, =  Maximum bending moment in inch pounds
L b  b

221.=P ( —  - ( a +  3/413))+13(— 3 / 4 b ) + P ( —  + - - ) + P ( —  + a + —
2 2  2  4  2  4

L
L  b

x -  -  - -
2 4

GL
MI, =  Rix  -  Pa +  —  —

8
Maximum bending occurs under load 2 when that load is as far from one
reaction as the center of gravity of all loads is from the other reaction.

•
b

CEriR.001DGRAVITy

P ✓ b  ( 11  b ) - - r

6.)

2 4

k  GIRDER 4
10.

R.

C O M P U T I N G  D E F L E C T I O N  a n d  C A M B E R

In crane design, the girders a re  b u i l t  w i t h  a  camber
(crown) in them so that when they deflect, the track for the
hoisting trol ley i s  approximately level. T h e  formulae fo r
computing deflection, allowable deflection, and the amount
of camber that should be provided are given below. Maximum
deflection occurs in the girder carrying the bridge drive ma-
chinery, platform and operator's cage.

DEFLECTION
1.. =  Span in inches
x =  Distance of live loads from end reactions in inches

E =  Modulus of elasticity (29,000,000)
I =  Vertical moment of inertia of girder section

P L i v e  load in pounds (1/4 weight of trolley plus load)
Gi =  Uniformly distributed dead load in pounds (weight of girder, plat-

form, cross shaft, couplings, and bearing brackets)
= Dead load concentrated at  center of  span (motor, gearing. brake:

motor base, and reaction of cage at center of span)
= Total Deflection

Maximum Deflection at center of span due to dead load in inches
Di, =  Maximum Deflection at center of span due to live load in inches

384E1 4 8 E 1
Px

Di. 3 / 4 L ,  -  x '
bEI

Dr  D i ,  -I- Di.
L

I Industrial Cranes - -
800

Allowable Total Deflection
'Steel Mill Cranes •  -

L
1000

Di,

CAMBER
Crane Girders. whether rolled beam or  fabricated sections, should have
camber (crown) in accordance with the following:

C =  Required camber
D,C -  D., -
2

0'

0 -

DEAD LOAD R .
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JIB C R A N E S
In addition to computing bending moments on j ib
cranes, it is necessary to compute the pull and thrust
exerted by the jib crane or the member to which i t
is attached. I n  addition to the tension "pul l "  and
compression in the various sections of the jib cranes,

it should be remembered tha t  j i b  cranes set up
exceedingly large pulls and thrust on the building
structure, and before installing them building con-
struction should be carefully checked. The formulae
cover the most popular types of jib cranes.

S W I N G I N G  B R A C K E T
WL

P and T
H

P
F x  H 2

D

TOP B R A C E D  J I B  C R A N E S

WL
P and T — -

H
P

F =  -  X  Ni +
D

WL
T B  —

M

U N D E R  B R A C E D  J I B  C R A N E S

WL
P and T

H

S E L F  S U P P O R T I N G  J I B  C R A N E S
Bending Moment in Mast .= W L

P and T =  W L

P =  Pul l  in pounds
T — Thrust in pounds
L =  Length in feet

W =  Weight in pounds
F =  Tension in pounds

With loads imposed deter-
mined, calculate bending
moments using applicable
formula.



Computing Maximum Wheel Loads SECTION V  P A G E  7 5

C O M P U T I N G  M A X I M U M  W H E E L  L O A D S
Of utmost importance to a successful crane installa-
tion is the runway or  track on which the crane
operates. The runway must be designed to resist the
loading set up by the crane and properly fabricated.
I t  is of utmost importance that when the runway is
erected i t  be accurately lined up and leveled and be
of correct span its entire length.

C O M P U TAT I O N S

F O U R  W H E E L  C R A N E S
Two Wheels Per Truck

On Four Wheel Cranes, the maximum wheel load occurs at  R2A
shown on the diagram at the bottom of this page, and is approxi•
mately equal to  the total o f  the following, in pounds:

2 weight o f  load
I h weight o f  trolley
14 weight o f  girders and trucks
1 w e i g h t  of  bridge drive machinery and platform
Tota l  weight of cage
W =  10% of weight of trolley and load on each runway.
P 2 0 %  o f  maximum wheel load (each end)

E I G H T  W H E E L  C R A N E S
Four Two-Wheel Trucks

On Eight  Wheel Cranes, the maximum wheel load occurs at R2A
as shown on diagram at the right, and is approximately equal to
the total  o f  the following, in pounds:

y,  weight o f  load
14 weight o f  trolley
I 8 weight of  girders and trucks
14 weight o f  bridge drive machinery and p lat form
{2 weight of  cage

W  =  10%' of  weight of trolley and load on each runway
P a  20% o f  max imum wheel  l oad  (each end )  w i t h

2-wheel drive and 40% with 4-wheel drive (2 each
end of crane)

!RUCKS

R,

FOUR WHEEL TRUCK

PLATFORM AND HAND RAIL

R5B

p

Runways must be designed to  resist the maxi-
mum wheel loading imposed by the crane or cranes.
Below are the formulae for determining the wheel
loading imposed upon runways by  cranes so that
from them the maximum bending moments may be
computed.

M A X I M U M  W H E E L  L O A D S
"Maximum wheel load" means the greatest load that  one
wheel of  the crane must carry and occurs when the trolley
and capacity load are at the extreme end of the crane bridge.
In practice, 90,000 pounds is considered the maximum allow-
able wheel load for cranes for industrial service.

BRIDGE DRIVE MACHINERY

/ I \
--4--X•

CAB

R,
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C O M P U T I N G  S T R E S S E S  I N  G I R D E R S
After the type o f  girder has been selected and the sections
in its make-up determined, then i t  is necessary to prove its
suitability. This is done by computing the properties of the
girder and determining the stresses set up in it both in tension
and compression. The  formulae applying t o  the types o f
girders used in crane practice, whether of  welded or riveted
construction, are contained on these pages as well as the
allowable stresses that practical crane building experience has

A—

b

NEUTRAL
AXIS

I

A

-011

1

b

z
0
toLU
0
ce

0
V

NEUTRAL

AXIS

z

LUz

CENTER O F
GRAVITY O F
CHANNEL

CENTER O F
GRAVITY O F
BEAM

I

COMPRESSION

A ,

0
171

I -

t B A S E  LINE

A

B,

demonstrated to be correct. In  designing crane girders, i t  is
desirable to distribute weight over as much width as practical
because of the greater lateral stability obtained. For example,
where an area of  section of  6',1.1 square inches is required in
the top cover plate o f  a girder, i t  would be preferable to
utilize a plate 18" x  % '  rather than a plate 9" x T h i s
practice also automatically makes for a wider separation of
web plates.

I -BEAM GIRDER
(Symmetrical About Neutral Axis)

( L a t e r a l l y  U n s u p p o r t e d  F l a n g e s )
A -A1 =  N e u t r a l  a x i s

I  =  M o m e n t  o f  i n e r t i a  a b o u t  a x i s  A - A t
e -  D i s t a n c e  f r o m  n e u t r a l  a x i s  t o  o u t e r m o s t  f i b r e  i n  i n c h e s

M b  =  M a x i m u m  b e n d i n g  m o m e n t  i n  i n c h  p o u n d s
S =  F i b r e  s t ress  i n  p o u n d s  p e r  s q u a r e  i n c h
Z  =  S e c t i o n  m o d u l u s

1 =  S p a n  i n  i n c h e s
b  =  W i d t h  o f  f l ange  i n  i n c h e s

=
C

M b
S = z

M a x i m u m  a l l o w a b l e  s t ress
20,000

L 2
1 +

20001)2
1

M a x i m u m  —  h a n d  o p e r a t e d  c ranes  6 0

1
M a x i m u m  - -  e l e c t r i c  c r a n e s  5 0

b
I-BEAM AND CHANNEL GIRDER

(La tera l l y  Unsuppor ted  Flanges)
A- A ,  =  N e u t r a l  axis
B -B i  B a s e  l ine

= M o m e n t  o f  iner t ia  about  axis A -A i
-  M o m e n t  o f  iner t ia  o f  channel abou t  own  axis

IL -  M o m e n t  o f  iner t ia  o f  I -Beam abou t  own axis
d =  D e p t h  o f  section in  inches
e -  D is tance  f r o m  neu t ra l  ax i s  t o  ou te rmos t  f i b r e  i n  compress ion i n

inches (d  -  e l )
el =  D i s tance  f rom neu t ra l  axis t o  ou termost  f ibre i n  tension ( inches)
A =  To t a l  area o f  section

A,. -  A r e a  o f  channel
A1 A r e a  o f  1•Beam

MIL =  M a x i m u m  bending momen t  i n  inch  pounds
Fibre stress, pounds per  square inch (compression)

Sr F i b r e  stress, pounds per  square inch  ( tens ion)
Z,. S e c t i o n  modulus,  compression
Z.r =  Sec t ion  modulus,  tens ion

I  =  +  IL -1- A , . / C  +
ArY +  A , y

el

Z,.
1z ,

A

el 2 0 3 / 0 0
M a x i m u m  al lowable  stress =

St

L ,
1 -

1 -  Span  i n  inches 2 0 0 0 b 1
b -  W i d t h  o f  flange i n  inches

M a x i m u m  h a n d  operated cranes GO
b

M a x i m u m  e l e c t  r,c- cranes 50



Computing Stresses in Girders

TO FIND NEUTRAL AXIS AND MOMENT OF INERTIA

Area Distance Moment of Area about B-B, Area x  Distance Squared Inert ia About Own Axis

Top Plate. . . . . .  . . .
Two Chord Angles .
Two Web Plates.. ,
Two Chord Angles
Bottom Plate

Al
A:
Ai
A,
A,

d,
d:
d,
d,
d„

A,d,

k i i ,
A,d,
A,,d,.

Aid,
A2d:
A„d,
Aid,
AA,.

I,
12
12
I,
I:,

Summation A — M K I parts

SECTION V  P A G E  77

- I -

A

BOX S E C T I O N  G I R D E R S

C, T O P  PLATE a,
•itai

tilwa—Fciv " M a

CHORD
ANGLES a 2

NEITTRALA,
AXIS

WEB
PLATES

a,

CHORD
ANGLES

as

BASE LINE B O T T O M
CI PLATE as

da

-13

A-A =  Horizontal  Neutral  Axis
BOB =  Base line
C-C a  Vert ical  Neutral  Axis

I ,  M o m e n t  o f  inertia about axis C-C
I .  M o m e n t  o f  inertia about axis A - A
A =  Summation o f  Areas

M  =  Summation o f  area moments about B -B
K  =  Summation areas mult ipl ied by  distances squared
1 — Span in inches

et D i s t a n c e  from neutral axis to  outermost fibre in  ten-

s i o n e  = Distancefrcodm.eoneutral axis to outermost fibre in  com-

p r e s s i o n g  =' Thickness of top cover plate
h =  Depth  of web

Zi =  Lateral  section modulus about axis C-C
Zt =  Section modulus (tension) about axis A -A
Z,- =  Section modulus (compression) about axis A -A

Mt =  Max imum lateral bending moment
MI, =  M a x i m u m  vertical bending moment
St F i b r e  stress (tension) due to lateral bending moment
Set =  Fibre stress (compression) d u e  t o  la te ra l  bend ing

moment
Si F i b r e  stress (tension) due to vertical bending moment
Se F i b r e  stress (compression) due  t o  ver t ica l  bending

moment
t t h i c k n e s s  of web

M

21,- M 1
=  S i t  S e t

f
Mb

Zt —
e, Z t
I .  M b

Z,

Zr

IA =  K  I  parts — Aet2

A L L O WA B L E S

St -
Zt

Max. St +  St, 1 6 , 0 0 0  psi
Max. Se +  Set 1 6 , 0 0 0  psi (reduced when - -  exceeds 41)

g

Max. —  welded: 55 r iveted: 65
b

Maximum shear on gross area of  web plates =  12,000 psi.
When rat io of  depth of web plate to its thickness exceeds 60, the
allowable shearing stress in webs shall not  exceed:

18000

ht
1 +

7200 t2
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C O M P U T I N G  S T R E S S E S  I N  E N D  T R U C K S

S TAT I O N A RY  A X L E

W =  Wheel load in pounds
R -  Load on bearing

2

( W h e n  T o p  a n d  R o t  t o m  C o v e r  P l a t e %  A r e  S a  M r  S e e l  o n . )

A- A  H o r i z o n t a l  neutral axis
B•13 =  Base line
C-C -  Vertical neutral axis

14 =  Moment of inertia about axis A-A
Ic =  Moment of inertia about axis C-C
A S u m m a t i o n  o f  areas

M  S u m m a t i o n  o f  area moments
K =  Summation of areas multiplied by distances squared

I =  Distance from center of axle to center of drive girder in inches
e =  Distance from neutral axis to outermost fibre

M b  =  M a x i m u m  vertical bending moment in inch pounds
P =  Maximum wheel load in pounds

Sb =  Maximum bending stress due to vertical loading
Z4 S e c t i o n  modulus about axis A - A
Zr. =  Section modulus about axis C- C

M b  P I
IA

Z 4  =  -

e
Mb

Sb = - -
ZA
M

e t  =  - - -  ( i n c h e s )
A

It; = K  I  parts -
le

Ze =  —
ei

Only vertical loading has been taken into account above. Latera l  bending and
possible twisting moments must also be considered. Maximum lateral force
is generally considered equal to 20% of maximum wheel load.
To  compute moment  o f  inertia see " B o x  Section Girders."

W H E E L  L O A D S  A N D  B E A R I N G S

R O TAT I N G  A X L E

W »  Wheel load in pounds
RI arid Ra B e a r i n g  load in pounds

WE
Ri

E  C
WC

R 2
E +  C

S TAT I O N A RY  A X L E

W =  Wheel load in pounds
d =  Diameter of axle
Maximum W  =  2000  od

(a and d in inches)

W  -

d

R O TAT I N G  A X L E
Wheel load in pounds
Length of bearing in inches
Diameter of axle in inches
Greatest bearing load in pounds

WC

E -  C
Maximum R. -  1000  ad



Wheel Sizes SECTION V  P A G E  7 9

W H E E L  S I Z E S

When determining diameters of crane wheels in  addition to
the carrying capacities o f  wheels, the  rat io o f  the wheel
diameter to the axle diameter must be considered. The chart
below gives the range of carrying capacities of wheels in the
diameters used as standard in crane building for bridge wheels.

Bridge wheels come in a variety o f  material, including car
wheel iron with chilled treads, rolled steel, forged steel, and
wheels made up o f  iron or  steel centers w i th  steel tires o f
various alloys shrunk on them. (See pages 79 and 80.)

S P R I N G  B R I D G E  E N D  T R U C K

The Spring Bridge End Truck is for use particularly
on cranes having fast bridge traveling speeds operat-
ing on long runways. This truck absorbs the impacts
set up when the crane passes rapidly over the rail
joints that ordinarily would be transmitted to the
bridge drive machinery, bearings, drive shaft and
electrical equipment. I n  action i t  is  identical t o
"Knee-Action" in the modern automobile.

As may be seen from the phantom view above,
the crane girders are connected to heavy independ-
ent truck beams. Fixed in the truck beams directly
beneath the end of each girder is a heavy pin. The
lever arms carrying the truck wheel axles and bridge

wheels rock o n  these pins. Heavy  compression
springs support the end of the lever arm and absorb
any impacts set up. The wheel axles may be either
the rotating type as shown, or the fixed axle type.
Patent has been granted "Shaw-Box" on this truck.
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I
TA P E R  T R E A D  T R U C K  W H E E L S

N T H E  search for wheel contours and materials
that wi l l  give the longest bridge wheel l i fe on
cranes, many wheel designs and materials have
been utilized from time to time. The problem is
twofold—one to provide a hard material of long

life for the wheel treads, the other to eliminate flange wear,
flange breakage, and excessive wear on the crane rails. Hard
wheel materials o f  themselves do  not  solve the problem.

From much study and experimentation has come the fact
that double flanged wheels having glass hard taper treads
give longer life, better operation, and less wear on the crane
rails than any other combination. This is because in operation,
cranes equipped with taper tread wheels automatically square
themselves on the runway, should they become skewed, and
in operation the wheel flanges very seldom come in contact
with the sides of the crane runway rails. With this condition
taper tread wheels made from car wheel i ron wi th  deeply
chilled glass hard treads give extremely long life.

The drawing below gives the  theory o f  operation o f

straight tread and taper tread wheels under normal operating
conditions, and also the action o f  each when the crane is
skewed on its track.

When a crane with straight tread wheels becomes skewed
on i ts  track, i t  remains in  that  condition unt i l  i t  is again
squared by  being bumped against the runway stops, and
excessive wear on wheel flanges and crane rails takes place
until the crane is again squared. I f  a crane with taper tread
wheels should become skewed on its track, i t  automatically
squares itself after a few feet of travel.

From the diagram below, i t  will be seen that i f  the crane
were skewed on its track and began traveling west, the wheels
at the north end o f  the crane would travel on their  small
diameter and those on the south end on their large diameter,
the difference i n  travel speed being maintained un t i l  the
crane assumes its proper position on the crane track. Thus
it becomes self-squaring, and flange wear on the wheels is
almost entirely eliminated.

R

DRIVE WHEELS GEARED
tOGETHER BARU
CROSS SHAFT

C. RAIL CONTACT
POINT WITH WHEEL

MMIIMI10111

q. WHEELS

4,6_, A B  F  POINTS OF CONTACT
BETWEEN WHEELS A N D  RAILS
4,J . ,DA,D4,0 t ,Df  WHEEL DIAMETERS
AT POINTS O F  CONTACT

Y.11.

TRAVEL

I. WHEELS

a E

SIONNOPIP



Drive Shaft Layouts

BRIDGE
WHEEL

DRIVE
PINION CROSS SI IAT1

I I I
I I I  R U N W A Y

y_ F R A I L

DRIVE
GEAR

- H A N D  CHAIN WHEEL COUPLING 1:311'

SECTION V  P A G E  81

T
D R I V E  S H A F T  L AY O U T S

HE traveling movement of a crane at the speed
desired is obtained by transmitting the power
(either electric o r  manual) f rom the  motor
used to travel the bridge in the case of elec-
trically operated cranes, or from the operating

wheel and chain of hand operated cranes, through the medium
of gearing from the source o f  power t o  the driving t ruck
wheels. Usually, one wheel on each end o f  the crane is a
driving wheel. Power is transmitted through a  shaft tha t
extends the ful l  length o f  the bridge, supported in bearings
on one side of the bridge to the driving truck wheels. There
are two basic types of bridge drive; one is known as "direct"

drive. In this arrangement, the truck wheels are keyed to short
axles t h a t  are coupled direct ly t o  t h e  cross shaft. T h e
other, and most generally used drive, is  the gear type. I n
this drive, a pinion is keyed to each end of  the drive shaft
to engage gears either integral w i th  or keyed to  the t ruck
wheels or axle.

In all bridge drives, i t  is  important tha t  equal dr iv ing
effort be applied at each drive wheel to  prevent one end of
the crane traveling faster than the other. Therefore, i t  i s
essential that the drive shaft be of sufficient size to transmit
the power required to drive the crane with the minimum of
whip and twist.

Typical drive shaft layout used on Top  Running Hand Operated Cranes similar to "Shaw-Box" Types "SBR"  and " B R . "
Travel of the crane is accomplished by pulling on an endless chain engaging the operating wheel on the cross shaft which is
geared to the driving wheels.

DRIVE
GEAR

BRIDGE WHEELS

DRIVE
PINIONS

MOTOR
PINION

Ai I  L)N

BRAKE

CROSS SHAFT

H A N D  C H A I N  WHEEL

On Underhung Cranes, similar to "Shaw-Box" Types "SUH"  and "E-SUH,"  power is transmitted to the driving wheels as
shown on the above drawing.

DRIVE PINION

BRIDGE'r , 4 1 $   FlWHEEL

DRIVE GEAR

COUPLING BRAVE
MOTOR PINION

COUPLING
m i l

MOTOR GEAR

,  MOTOR

CROS5 SHAi
Tr

' 't

Typical geared bridge drive as commonly used on overhead tiectric traveling cranes. This type of drive is employed on "Shaw-
Box" Types "Sp"  and "S," and many other of their standard types. Power is transmitted from the motor through gearing to
drive pinions on each end of the shaft that engage gears on the driving truck wheels.



PAGE 8 2  S E C T I O N  V Bridge Drive Layouts

DOUBLE WORM DRIVE ...COUPLING

CROSS SHAFT (AXLE)

DRIVE PINION S P U R  GEAR DRIVE
MOTOR PINION

BRAKE

MOTOR

NOTE
AXLE A N D  CROSSSHAF I ARE
THE SAME

-  DRIVE  GEAR
- - 1 = - - 11 ,

Typical "direct" bridge drive layout as used on the "Shaw-Box" Types "L , "  "LHR, ' " 'SBE"and many other of their standard
types. Wi th  this arrangement, all gearing is at approximately the center of the bridge shaft and each of the driving wheels are
coupled to the drive shaft.

TRUCK
PINION

BRIDGE
WHEEL

INTERMEDIATE CAA, '

\ \ .  I - - - - - -COUPLINGS - - - - -

MITRE GEARS I N T E R M E D I AT E  PI T U N  - - - - " "

VERTICAL SHAFT M O T O R  PINION

BEVEL PINION

GEAR

TRUCK GEAR

MOTOR GEAR
AND BRAKE

L

MOTOR

Typical bridge drive as used on traveling gantry cranes. Drive is substantially the same as the geared bridge drive, except
that bevel pinions are used on each end of the drive shaft to transmit power down to the driving wheels.

TO D E T E R M I N E  S I Z E  O F  B R I D G E  M O T O R S

The formula below, together with those on the opposite page,
are for the determination of bridge motor size, the gear ratio
to obtain the necessary speed reduction, the loading on the
gear teeth, and cross shaft size. The formula to determine the
size of the bridge motor is:

W =  Tota l  weight in pounds (crane and load)

c =  Coefficient o f  fr ict ion (.08 fo r  bronze bearings
and .035 for roller bearings)

d =  Diameter of  resistance (with bushings the diam-
eter of axle in inches: with rollers center to center
of rollers)

D =  Wheel diameter in inches

E =  Efficiency o f  gearing ( two reductions .80; three
reductions .70)

SB =  Bridge speed in F.P.M.

Traction
Wdc

DE

A.C. Motors -Horsepower

D.C. Motors—Horsepower

Traction X  S8

20,600

Traction X  Sa

26,400



Speed Reduction and Gearing

C I R C U M F E R E N C E S
OF W H E E L S

Circum-
ferencefcrence

10 in. 2.61 f t .

12 in. 3.14 f t .

15 in. 3.93 f t .

18 in. 4.71 f t .

21 in. 5.49 f t .

24 in. 6.28 ft.

27 in. 7.06 ft.

30 in. 7.85 f t .

S E C T I O N  V  P A G E  8 3

ONE MOTOR

SPEED R E D U C T I O N  A N D  G E A R  R A T I O

ONE MOTOR
PINION G E A R

TWO DRIVE
GEARS

WHEEL

ONE MOTOR
PINION

TWO DRIVE
GEARS

I T I  (ROSS SHAFT

(4- AYAF

IWO DRIVE
PINIONS

RAIL

D  =  W h e e l  d iameter  in  inches
T i  =  N o .  o f  teeth in  dr ive gear
T2 =  N o .  o f  teeth in  motor  gear
ti =- N o .  o f  teeth in  dr ive  pinion
t2 =  N o .  o f  teeth in  motor  pinion
r =  R a d i u s  o f  wheel

S M  =  F u l l  load R . P. M .  o f  motor
SB =  B r i d g e  speed F . P. M .

Gear  R a t i o
T1 T 2

X  -  = R
tt t . 1

SM
R . P. M .  o f  wheel n.

R
D  X  3 .1416  X  Sat

SI1
12R

LOADS O N  G E A R  T E E T H

ONE MOTOR
GEAR

TWO DRIVE
PINIONS

Assume that bridge motor torque will be 150% of  normal while starting bridge, then:
1 1/2 X  63,000 X  H . P.  of  motor

Maximum torque
At motor pinion R . P . M .  of  motor

d P i t c h  diameter of motor pinion in inches
di -  Pitch diameter of motor gear in inches
Pt =  Tooth load on motor pinion
PT =  2 P

d
Assume that % of torque produced in cross shaft is to be carried at  either end of the
bridge, then at driver pinion:

d2 — Pitch diameter of driver pinion in inches
P2 =  Tooth load on driver pinion in pounds

2Pidt
—

3c12

S H A F T I N G

—P

Normal motor torque in inch pounds =
63,000 X  H . P.  of motor

R . P. M .  of motor
Assume tha t  motor wil l ,  whi le starting the
bridge, produce 150% o f  the normal motor
torque; and, also that  2/3 o f  the torque pro-
duced b y  the motor gear is carried b y  the
cross shaft on either side o f  the motor gear,
then: 1  % X  normal motor torque
At motor gear Pi t.

1/1 d
3 X  motor torque

d P i  X  di
Torque produced by motor gear =

2
/  P i  X  di \  t w i s t i n g

2/3  1 / 3  ( P i d t )  =  moment in
2 s h a f t

Stresses occur in cross shaft due to bending
and twisting at motor gear and truck pinion.
Maximum bending moments obtained as fol.
lows: P i  X  1.,
At motor gear - - - -

4
(Pidt) X a X b

At truck pinion
Bending moment d 2  X  1/2Li

Twisting moment
For values of " K "  see next page.
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S H A F T  C O U P L I N G S

Gears and pinions required on the drive shaft should be mounted on
short sections of shaft to facilitate handling and maintenance. Shaft
sections are joined together by couplings sufficiently strong to develop
the full strength of the shaft. Drawings at the right show the clamp
type coupling most commonly used, and the safety flange type coup-
ling ordinarily used on steel mills and cranes for particularly heavy
duty service.

To use the chart at the right proceed
as follows: Read across from the value
of the twisting movement to the line
nearest value of "K" required. From
this point read up to the line indicating
allowable fibre stress and then across
to the right to obtain shaft diameter.
For safety factor o f  5 ,  wi th  open
hearth steel shafting a stress of 12,000
pounds per square inch is allowable.
Base formula is:

TE =  B +  11E32 +  T2

TE =  Equivalent twisting moment
in inch pounds

B — Bending moment in inch
pounds

T  =  T w i s t i n g  m o m e n t  i n  i n c h

p o u n d s



Hoist Machinery Layouts SECTION V  P A G E  8 5

I
HOIST M A C H I N E R Y  L AY O U T S

N ORDER to keep weight and size of the
hoisting trolley within reasonable limits,
the accepted practice in crane design is to
employ a  combination o f  gearing and
rope reeving to convert the motor torque

and speed to "pul l"  at the crane hook at the speed
desired.

The motor torque is built  up to  the drum by
means of  gear reductions. Then utilizing the prin-
ciple of the conventional tackle block, "drum pull" is
multiplied by rope reeving to obtain the pull and
lifting speed required at the crane hook. Load brakes
are interposed in the gear train to hold and control
the load. (See chapter on crane brakes.)

On small capacity cranes, it is customary to gear

INTERMEDIATE
GEAR

INTERMEDIATE
PINION

DRUM GEAR / D O U B L E  GROOVED DRUM

DRUM PINION
OAD BRAKE
MOTOR GEAR

MOTOR

+—SOLENOID BRAKE

MOTOR PINION

Hoist machinery layout  as used on "Shaw-Box"  Types " S W '  and " S "
cranes consisting o f  three reductions o f  spurred gears. The  layout  i l lus-
trated is for AC cranes. The mechanical load brakes have been employed
on D C  cranes or omitted,, in which case dynamic braking is used.

WORM —

MOTOR PINION

DRUM WORM GEAR
/  / ,  DOUBLE GROOVED DRUM

'
MOTOR

MOTOR GEAR

SOLENOID BRAKE

Hoist machinery layout as used on "Shaw-Box"  Type " L . H R "  low head-
room crane consisting o f  one reduct ion o f  spur gearing and  one self-
locking worm gear reduction.

the drum to give a rope pull of approximately 50%
of the capacity o f  the crane, while on cranes o f
larger capacity the drums are geared to  give rope
pulls of approximately 20% of  the capacity of the
crane. For example, the drum on a five-ton capacity
crane would be geared to give a rope pull o f  2 3
tons, while on a  crane o f  f i f ty-tons and greater
capacity the drums would be geared to  give rope
pull of from eight to fifteen tons.

In practical application it is standard practice on
cranes for industrial and steel mill service, to have
all the gearing enclosed in substantial housings and
operate in oil baths. On hand operated cranes or elec-
trically operated cranes for very intermittent serv-
ice, open gearing is permissible and is generally used.

DRUM GEAR D O U B L E  GROOVED DRUM

MOTOR GEAR—

DRUM PINION

MOTOR

MOTOR P I N I O N

SOLENOID BRAKE

Typical hoist machinery layout  as used on moderate capacity steel m ' l l
trolleys consisting o f  two reductions on spur gear. Magnet ic  brakes are
app l i ed  o n  m o t o r  a r m a t u r e  s h a f t  a n d  o n  t h e  i n t e r m e d i a t e  c ross  s h a f t .

111111111111111

LOAD BRAKE

I i
s i s a m i n i

DRUM PINION

WORM GEAR
WORM

DRUM GEAR
DOUBLE GROOVED DRUM

SOLENOID
BRAKE

MOTOR

Hoist machinery un i t  as used on  "Shaw-Box"  Ty p e  " L "  crane t ro l ley  l
consisting o f  one reduction o f  spur gearing and one non-locking worm
gear reduction. Magnet ic load brake is applied on the worm shaft.
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TROLLEY D R I V E  L AY O U T S

The trolley drive or traverse is the transmission of
the motive power to the two trolley driving wheels,
one on each side of the trolley. Spur gearing, worm
gearing, or a combination of both are employed for
trolley drives. The most practical and most efficient

Combined spur and worm gear trolley drive.
This arrangement is used as standard on ''Shaw-
Box" Types " L H R , "  " D M , "  and many other
types of cranes. The worm gear is non-locking
to permit trolley to drift. Worm gear is keyed
to trolley drive axle.

MOTOR

drives in general use are those shown below. Trolley
drive gearing on power driven cranes for industrial
service also is enclosed and operates i n  oi l  type
housings. Basically, the trolley drive machinery is the
same as that employed in the bridge drive of a crane.

MOTOR PINION
MOTOR GEAR

1 1 1 4  g . DRIVE PINION
DRIVE GEAR

rr A X L E

I
II

TROLLEY WHEELS

II

— 11  i r I
I, I I

This type  o f  trolley drive is  the  one most
commonly used. I t  is standard on "Shaw-Box"
Types "SB,"  " 5 " ,  and many other types. I t
consists o f  two reductions o f  spur gears from
the motor to the trolley wheel axle. Wheels and
driving gear are keyed to the axle.

MOTOR
MOTOR PINION

MOTOR GEAR
DRIVE SHAFT

DRIVE PINION-
DRIVE GEAR

TROLLEY WHEELS

Spur geared trolley drive as used on heavy
capacity cranes and quite commonly used on
steel mill cranes. This drive is similar to  the
geared type bridge drives used on cranes for'
industrial service.

HAND OPERATED HOIST MACHINERY LAYOUTS

The hoist mechanism of hand operated cranes consists of spur
gear reductions from the operating wheels (occasionally crank
handles are employed t o  operate a  hand power crane) t o
the winding drum with an automatic mechanical load brake
interposed between the operating wheels and the winding
drum. A  simple, practical, and typical hand operated hoist
machinery layout is shown on the drawing at the right. I t  is
not customary to enclose the gearing of hand operated crane
mechanisms. I t  is necessary, in hand operated equipment, to
eliminate internal friction as much as possible; hence, high-
grade anti-friction bearings should be used in the drum and
sheaves.

LOAD BRAKE

HAND WHEEL PINION
DRUM GEAR

DOUBLE OR SINGLE GROOVED DRUM

PINION

—HAND WHEEL GEAR

SLOW SPEED CHAIN WHEEL

HIGH SPEED CHAIN WHEEL



Trolley Sides and Load Girts SECTION V  P A G E  8 7

TROLLEY S IDES a n d  L O A D  G I R T S
The hoist machinery, trolley drive machinery, and
the support for the equalized sheaves are assembled
into and supported by a rigid frame. The frame con-
sists of the trolley side frames, which are connected
together to form a rigid one-piece unit, and the load
girt. I t  is essential that the frame be fabricated in
such manner tha t  alignment o f  shafts is  always
maintained. The trolley sides should be designed to
resist all loading imposed by the motor, gearing, and
load. The formula below is utilized to determine the

section required. In addition to the bearing loads, the
reactions and load supported by the load gir t  are
transferred to and must be resisted by the trolley sides.

The function of the load girt is to support the
equalized sheaves in the rope reeving. Inasmuch as
up to 50% of the crane is supported by the load girt,
it is desirable that it be applied to the trolley frames
so that its deflection will not be transmitted to the
machinery. Formulae for computing strength of load
girts is below.

Gir t  reactions arc loads Pi and PD on trolley sides.
Pb:: P , b 3  P, 1 3 4  P e b e

Re =
L

Plat +  P)a: P 3 a 3  P l a . 1  +  Pea▶
L

Mb, assuming it occurs at P4 is:
RAN — Pe(b4 — be) — P3(34 — 133)

L =  Length in inches P  rt Loads
RI and R•: =. Reactions
Mb — Max imum bending moments (inch pounds)

—

R, and R:  =  Reactions
M b • •
M x

MI) =

Mx =

Bending moment at center (maximum)
Bending moment at  distance " x "  when
" x "  is less than "a . "
Pa

2
Px

2

T R O L L E Y  A X L E S  A N D  W H E E L S

Basically, the trolley drive machinery is the same as that employed in the bridge drive of a crane, therefore the size of axles,
wheels, wheel diameter. speed ratios, bearing and gearing are computed by the same formulae as employed for bridge drives.
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Pitch
Diameter
in Inches

Circum-
ference
in Feet

7 1.83
71/3 1.968 2.09
9 2.36

10 2.62
10% 2.75
12 3.14
13 3.40
13% 3.53
15 3.92
16 4.19
18 4.72
183/4 4.91
21 5 . 5 0
22% 5.89
24 6.29
26% 6.86
27 7.07
30 7.86
33 8.6
37% 9 803
42 11.00
48 12.58
54 14.15

P I T C H
D I A M E T E R  D  A  B

D R U M
Dimensions in Inches

C R
P I T C H

D I A M E T E R  0  A  B
D R U M

Dimensions in Inches

C R

7-71/2 i4 V u  ' / ) 2 7/16 N 74-26 % '/ 1/S2 1 i s,4,•8.9
10-10 1/2 3ht ' A z

'At V i z
7A6
346

'lz
hz

27
30

Vs1 ' sva 1/3z
V32

1
1 1 / 6 ,

1 4i:
12 1/2 "Viz 'Az 9 16 N 33 1 1/6 3/3 2 V32 1 14 'Viz
13 !A

15.16
18-1834

1,i6
V:
%

Viz
1/12
Yiz

Vi:
l / 1 2 V s z
1/2:

4

3/4

SAs

' ' /u

371/s
42
48

1 1/4
I 34
I %

yi s
/16
N

1/u
H 6
V16

1 %
114419/6

z141
3/4

21.221/3 3/4 %a iii: % I hz 54 1 'A 3A6 '/I6 1' 1/6 13/6

Drums and Sheaves

W I N D I N G  D R U M S  A N D  S H E AV E S
I t  is important that  the drums on which the wire rope is
wound be of the proper ratio to the diameter of the rope used
and properly machine grooved to receive the full amount of
rope required without an overlapping. On industrial cranes,
the ratio of rope diameter to drum diameter usually employed
is from 24 to 30, when 6 x 37 rope is used. On steel mill cranes,
the ratio of drum diaineter is 30 when 6 x 37 rope is employed,
and up to 45 when 6 x 19 rope is employed. The grooving is
right and left hand, and both ends of the rope are anchored
to the drum so that the rope raises at a vertical plane without
w e a v i n g .

P- PITCH
A*.

7/,' v z . ,

o.r.LEARAwl •
'D .  I  4)1A OF ROPE \\,.

R 1 ,1A , i n '
-

D4' FOR STEEL
D 1i. TO 1/7 FOR (I

I FOR ROPES FROM ',DIA 10 II DIA
INFOR ROPES FROM , „  DIA TO V . DIA

W I N D I N G  D R U M S
F O R M U L A E  F O R  B E N D I N G  A N D  C R U S H I N G

Winding drums must be designed to resist bending and crushing.
A stress not exceeding 3000 pounds per square inch for cast iron is
allowable for bending.

T  =  Tension in one rope in pounds
t =  Thickness of drum in inches at bottom of groove

P =  Pitch of grooving (distance between grooves in inches)
L =  Span in inches. center to center o f  bearings
D -  Diameter at bottom of groove
d =  Inside diameter of drum

W =  Total  load in pounds
w =  Weight of drum

Ml, =  Bending momeht
S =  Combined stress
Z -  Section modulus

Z =  0.0982 D ' ,  -  - - -
dI m i .  W I .

4. 8  wLD  =
MI, T

B . .  - - -  C  =  - -
Z P t

Combined stress =  .4/ Ell -  C I

Inside diameter of drum should be, d= D 1
D X  M b

0.0982S

S TA N D A R D  D R U M  G R O O V I N G

S H E AV E  G R O O V I N G

Rope sheaves should be accurately machined and smoothly finished t o  reduce rope wear to  the
minimum. Proper cledrance should be provided f o r  the rope. The drawing a t  the le f t  shows
recommended practice for  grooving sheaves.

D =  D I A M E T E R  O F  R O P E  I N  I N C H E S
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HOIST G E A R I N G

HOIST G E A R I N G
Ti  -  T I  -  T:  =  Number  of  teeth in gears

- La -  La =  N u m b e r  of  teeth in pinions
total load on block X  2

W  =, Load on drum in  pounds -
parts of  rope

D  P i t c h  diameter of drum in inches
d P i t c h  diameter of  drum gear in inches

di =  Pi tch diameter of  intermediate gear in inches
di P i t c h  diameter of  motor gear in inches
fi =  Pitch diameter of  drum pinion an inches

=  Pitch diameter of  intermediate pinion in inches
fa =  Pitch diameter of  motor pinion in inches
E =  Efficiency o f  rope (from lower block to drum)

Hi =  Efficiency o f  rope and one gear reduction
-  Efficiency of  rope and two gear reductions

E: E f f i c i e n c y  o f  rope and three gear reductions
(For values of E — E —  Ea — Ea. etc., refer to table "Over-all Efficiency"
on page 92)

P =  To o t h  load on gear
p =  To o t h  load on pinion

W D  '
At drum gear Pi  =  - - -

Ed
W D

At drum pinion pi 
Eid

W D f i
At intermediate gear Pa

Elddl
W D f i

At intermediate pinion pa
Eaddi

WDfifa
At motor gear Pa -

Bactclada
Wdrifa

At  motor pinion pa
EN:It:11th

P i D
Torque on drum in f t .  pounds -

d

Torque on drum pinion shaft in  ft. pounds =
pi f i

24
P?f;

Torque on motor gear shaft in f t .  pounds =  - -
24

pifa H P  X  5250
Torque on motor in f t .  pounds =

TiT7Ta
Gear ratio

tibt:
R P M  of  Motor

R P M  of  drum

24 R P M  of  Motor

gear rat io
R P M  of  drum X  3.14161D

Rope speed in F P M
12

Hoist speed in F P M  =  g r o o v e d
d o u b l e

Number of  parts of rope (  drum
Gear efficiency =  9 2 % .  each reduction, (bronze bearings)
Gear efficiency =  9 5 % ,  each reduction, (roller bearings)

The drawing at the left shows a typical gear reduction as
used in crane practice to build up the motor torque to drum
"pul l "  at the speed desired. Below are the formulae to com-
pute speed reduction and tooth loads on the gear and pinions
in the  gear reduction, and a t  the r igh t  is a  chart giving
strength factor of 20° stub tooth gears.

0 290
d i /

< 112804>,•••
3  0  270

0 260

0.250

0 240

0.230

.7.1 0 220
0

0.210

0.200

Z
•0.190

Z 0  180

0 170
0

0.160

0150

3  0 140

6  3 130

X0190

atio
0.100

`n 0.090

0.080

0 070

0.060

0.050

0.04'

0.030

AQ

rnA

SL

113.71.9- PM. ICA, - -gap
: a d a g e '0 kos.

19 13  1 4  151617 18 19  20 22 24 28 3 2  35
NUMBER O f  TEETH

P S o F 2 , h  X  K
P T o o t h  load in pounds

0

40 60 BO 1 1 0  150 200 6.

x =  Strength factor  ( f ind  f r o m
number o f  teeth and  pi tch
on chart )

Se A l l o w a b l e  f i b r e  s t r e s s  i n  K  =  Speed factor (find from chart
pounds per square inch o n  next page)

F =  W i d t h  of  gear face in inches

TROLLEY D R I V E  G E A R I N G

Formulae for computing trolley drive gearing and speed reductions are the
same as used fo r  computing bridge drives (see "Br idge D r i v e  Gearing").
Standard practice is t o  use either t w o  o r  three gear reductions f rom t h e
motor to the driving axle or wheels.
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Number
Teeth

N Y

Number
Teeth

N Y
12 .210 19 .276
13 .226 20 .282
14 .238 22 .292
15 .245 24 .301
16 .257 26 .307
17 .263 28 .314
18 .270 30 .320

Number
Teeth

N Y

N u m b e r
Teeth

N
34 .326 80 .364
38 .333 90 .367
42 ,339 100 .370
46 .345 125 .373
50 .348 150 .376
60 .355 300 .383
70 .361 Rack .389

Characteristics of Gears

T

1500

1400

1300

1900

11 00

1000

900

800

600

500

400 AJ

300

200 Lu-t

100'

K_1.0

HE chart on this and the preceeding
page give principal strength factors, for-
mulae, and information about 14M°
involute spur gears and 20° stub tooth

spur gears. Both these types are used in standarc.
crane practice. The 14M° tooth is most generally
used, though the 20° tooth, because of its charact-
eristics, is gradually becoming more popular.

C H A R A C T E R I S T I C S  O F  1 4 V  I N V O L U T E  S P U R  G E A R  T E E T H

0.38
0
0

W LOAD

So ALLOWABLE STRESS

ZERO SPEED ULTIMATE LBS PER SO IN.
FACTOR OF SAFETY

F FACE IN INCHES

P DIAMETRAL PITCH

Y TOOTH FACTOR

K -SPEED FACTOR

I
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36
0.8
0.34

0.7
0.32

0.6
0.30

0.5
0.28

:
...

0.4
0.26

140

130

120

1 1 0

100

90

80

70

60

50

40

30

20

10

0.3
0.24

Ultimate Fibre Stresses
in Pounds Per Square Inch

Heat Treated steel1 0 0  155.000
Forged steel (.40 carbon). . . .  8 0 , 0 0 0
Cast steel6 4 . 0 0 0
Cast iron 3 2 , 0 0 0

Ultimate Fibre Stresses
in Pounds Per Square Inch

Heat treated steel . 1 0 0  155.000
Forged steel (.40 carbon). 8 0 . 0 0 0
Cast steel.. .  6 4 . 0 0 0
Cast iron . .  32.000

BASE F O R M U L A

684_
Y 3 . 1 4 1 6  ( . 124  -

N

S TA N D A R D  FA C E S
Diametrical F a c e -

Pitch I n  Inches
8 1 1 4
6 1  T's
5 2 1 ' s
4 2 1 3
V I  2 3 4
3 3  I's
21.2 . 3 3 / 4
2 4  is
134 5
11.2 5  Ai

Factors of Safety
Intermittent or standby service 4 to 5
Industrial service •
Steel mill service .  . .  B
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A P P L I C AT I O N  O F  H O I S T  M O T O R S

TANDARD crane practice is to use motors rated by their manufacturers on the basis of 55°
Centigrade temperature rise above surrounding atmosphere with full load after the following
runs:

Intermittent and standby service cranes1 5  minutes
Industrial service cranes3 0  minutes
Steel mill, continuous service bucket or magnet handling cranes . . 60 minutes

The formulae to determine the motor horsepower are below.

H O I S T  M O T O R S

The formula to determine motor horsepower required is:
W X  S

H.P. =
33,000 X  E

W =  Total  weight, including lower block or any other lifting appliance
S =  Hoisting speed in F.P.M.
E =  Over-all efficiency motor to hook or lifting appliance (see efficiencies next page)

Occasionally cranes for standby, or even very intermittent service, because of extremely high lifts at
very low speeds require hoist motors rated on the same basis as continuous duty cranes.

B U C K E T  C R A N E  H O I S T  M O T O R S

Trolleys on cranes handling two line grab buckets have two independent hoisting mechanisms, each operated
by a separate motor. For this service the formula to determine the horsepower of each motor is:

W X  S
H.P. =   X  .70

33,000 X  E
I t  has been determined from practical experience that i t  is necessary to assume that each motor must

handle 70% of the total load.

T R O L L E Y  D R I V E  M O T O R S

Motor horsepowers for trolley drive motors are determined by the same formula used for bridge motors (see
"Bridge Drive Machinery," motors and gearing). For trolley motors value used for "E"  should be .85 when
two gear reductions are used, and 75 when three gear reductions are used.
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OVERALL EFFICIENCY
(R11,1, FMIIII-111 V '  G r ,  Elh, amc,..)

NUMBER OF GEAR REDUCTIONS WITH ROLLER BEARINGS
Gear Reduction Gear Reduction

Efficiency 14,/?" Involute 20' Stub Lead
ReevingBlock to Line

1 2 3 4 1. 2 3 4Drum Factor
A .98 .93 .885 .84 .80 .95 .92 .895 .87
B .96 .91 .87 .82 .78 .93 .90 .88 .85 .52
c .945 .90 .85 .81 .77 .915 .89 865 .835 .353
D .92 .875 .83 .79 .75 .89 .865 .84 .815 .271
E .905 .86 .82 .775 .74 .88 .85 .825 .80 .221
F .885 .84 80 .76 .72 .86 .83 .81 .78 .188
G .86 .82 78 .74 .70 .835 .81 .785 .76 .166
H .845 .80 .765 .725 .68 .82 .795 .77 .75 .148

NUMBER OF GEAR REDUCTIONS WITH BRONZE BEARINGS
Gear Reduction Gear Reduction

Efficiency 141/2" Involute 20" Stub Lead
ReevingBlock to Line

1 2  3  4 1 2 3 4Drum Factor
A .965 .89 . 8 1 5  . 7 5  . 6 9 .915 .87 . 8 3 .785
B .945 .87 . 8 0  . 7 4  . 6 8 ,90 .85 . 8 1 .77 .53
C .925 .85 . 7 8  . 7 2  . 6 6 .88 .835 . 7 9 .75 .364
0 .90 .83 . 7 7  . 7 0  . 6 4 .855 .81 I  .77 .73 .278
E .875 .805 . 7 4  . 6 8  . 6 2 .83 .79 . 7 5 .71 .228
F .855 .79 . 7 2  . 6 7  . 6 1 .81 .77 . 7 3 .695 .19
G .83 .165 . 1 0  . 6 5  . 5 9 .79 .75 . 7 1 .675 .172
H .80 .74 . 6 8  . 6 2  . 5 7 .76 .72 . 6 8 5 .65 .156

Iolal load x  lead line factor
Pullon one leadline i block to drum! x

2

Rope Reevings

ROPE R E E V I N G

The drawings below show the various methods o f  reeving
ropes to multiply drum pull and effect speed reduction. In  all
cases, both ends o f  the rope are anchored to  the winding
drum. The tables give the efficiency of each style of reeving,

Direct L i f t  Whip Style Reev-
ing. -Both ends anchored t o
the drum.

Four Parts of Rope. -  Two part
double reeving, two ends an-
chored to the drum.

Six Parts of Rope. -- Three part
double reeving, two ends an•
chored to  the drum.

D

Eight Parts o f  Rope. -Four
part double reeving, two ends
anchored to  the drum.

Ten Parts of Rope. -Five part
double reeving, two ends an•
chored to the drum.

Twelve Parts o f  Rope. -Six
part double reeving, two ends
❑nchored to  the drum.

and 'also the overall efficiency between the source o f  power
and the load hook when one, two, three, or four gear reduc-
tions are employed and when roller or bronze bearings are
used in the construction.

Fourteen Par ts  o f  Rope. -
Seven part double reeving, two
ends anchored to the drum.

Sixteen Parts of Rope. -Eight
part double reeving, two ends
anchored to the drum,
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L O W E R  B L O C K S  A N D  H O O K S
Below are illustrated typical arrangements o f  tower blocks
and hooks w i t h  t h e  various rope reevings. L o a d  hook i s
supported o n  b a l l  o r  ro l le r  t h r u s t  bear ings so  t h a t  i t  w i l l

Typical cross head and hook
for whip style reeving.

Lower Block and Hook to give
maximum lift with four parts
of rope.

DIMENSIONS OF SINGLE CRANE HOOKS
Capacity

in
Tons

A
Inches

B
Inches

R
Inches Inches

C
Inches

D
Inches

5
71/2

10
15
20
25
30
35
40
50
60
75

1%
21/2
2%

31/2
3%
41/4
41/2.
4%
51/4
5%
6%

2%
3M
3%
41/4
41/4
53/8
6
6%
6%
71/2
8%
8%

1%
2
21/4
2%
3
3%
3%
4
41/4
4%
51/4
51/4

11/4
1%
11/2
1%
2
21/4
21/2
2%
2%
31/4
31/2
31/2

2%
31/4
3%
44/6
51/4
5,516
6%
6%
71/4
81/4
9
9

DIMENSIONS OF S I S T E R  HOOKS
Capacity

in
Tons

A
Inches

B
Inches

R
Inches Inches Inches

C
Inches

1%
1%
2
27,i8
2%
31/4

3, ,A6
3%

4%
4%

H
Inches

25
40
50
60
75
80

100

3%
43/4
51/4
5%
61/4
61/2
7

51/46
5%

bye
71/4
8
81/4

2%
3
33/8
31/2
33/4

41/4

31/4
31/4
3
4
41/4
47,,„

21/4
21/2
3
3
3
31/4
3%

51/2
'61/2
71/4
8
81/4
8%
8916

9%
10%
121/2
12%
13%
14
151/2

From the dimensions above may be determined the sizes of rings and sizes of openings
in lifting attachments necessary to engage standard hooks. The dimensions of the forged
steel hooks above are those developed from experience and experimentation with-con
tours and various grades of forged steel to arrive at hook sizes that are not to  cumber-
some. Over many years these hooks have demonstrated their practicability, convenience,
and safety.

turn freely under load, and is generally arranged t o  swing
to facilitate engaging the load.

Lower Block and Hook for six
parts o f  rope. —Equalizer
sheave may also be on the same
shaft in the same plane as the
main sheaves.

MI

Lower Block and Hook for
twelve parts of rope. — This
is usual design for eight or more
parts of  rope.
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CAPACITY

SERVICE CLASSIFICATION
INTERMITTENT
AND STANDBY INDUSTRIAL STEEL MILL

Parts
Diameter

Inches Parts
Diameter

Inches Parts
Diameter

Inches

3 3 744 f 4 % 4 314
1. 4 ?is

5 3 116 1 6 % 4 lii
'.; 4 11/2 •

7V2 4 1/2 4 Ii6 4 Vs
10 4 l'A. : 8 '46 ; 6 1%

% ' 4 3/4
15 6 'h 1 8 'tit, 6 3/4

.110 IA
15 6 Va 4 N
20 6 8 slit 6 A
20 8 3.4
25 8 ' / e %

3/4
6 I

25 10 MI i 8 N10 34
30 10 h 110 Ye 8 Yil

110 Ye
30 8 M 10 7/8
40 10 1/4 12 % 10 1
50 12 5i 12 % 12 1
60 10 7/ 10 1 12 11/4
75 10 1 12 1 14 11/4

100 12 1 12 11/4 16 11/4
125 12 11/4 14 11/4 20 11/4
150 14 11/4 16 11/4 20 11/4
200 16 11/4 24 11/4 24 11/4

BREAKING LOAD IN TONS
American Steel

Weight Plow Roebling Leschen and Wire MacWhyte
Diameter Per Steel "Blue Center" "Hercules" "Monitor" "Monarch"
Inches Foot 6 x 37 6 x 37 6 x 37 6 x 37 6 x 37

Iii .10 2.4 2 8 2.8 2.8 2.8
114 .16 3.8 4.4 4.4 4.4 4.4
34 .22 5.3 6.1 6.1 6.1 6.1
! lb .30 7.2 8.3 8.3 8.3 8.3
:6 .39 9.2 10.6 10.6 10.6 10.6
144 .49 11.5 13.2 13.2 13.2 13.2
5/8 .61 14.0 16.1 16.1 16.1 16.1
3/4 .87 19.8 22.8 22.8 72.8 22.8
71/4 1.19 26.5 30.5 30.5 30.5 30.5

1 1.55 34.4 39.5 39.5 39.5 39.5
-r/.., 1.96 43.5 49.9 49.9 49.9 49.9
1 . 2.42 53.5 61.5 61.5 61.5 61.5
1 2.93 64.6 74.3 74.3 74.3 74.3
i 3.49 76.7 88.2 88.2 88.2 88.2

Wire Rope Data

W I R E  R O P E
The wire ropes used on the cranes must be flexible and for
that reason the rope used is termed 6 x 37 to indicate the make
up, which means six strands with thirty-seven wires to each
strand with a hemp center. For certain requirements, 6 x 19
rope is used, but in that case to obtain long life it is necessary

to increase the ratio of the drum and sheave diameter to the
rope. Below are tabulations giving the number of parts and
sizes of ropes usually used for the different service classifica-
tions for cranes, as well as the breaking strength of the wire
ropes as manufactured by prominent wire rope makers.

N U M B E R  O F  P A R T S  A N D  S I Z E S  O F  R O P E S  F O R  C R A N E S

B R E A K I N G  S T R E N G T H  O F  W I R E  R O P E S
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CRANE R U N WAY S
N T H I S  and the following pages are

typical designs of crane runways. These

show the variations that are used for

supporting the crane runway to build-

ing columns to support cranes for differ-

ent service conditions that exist.

Basically, there are three types of crane runways:

one f o r  top  running cranes supported f rom the

building structures; the second for underhung cranes

supported from the overhead roof trusses or ceiling;

and the third, runways for cranes for outdoor service

supported on "A"  frames mounted on concrete foun-

dations set in the ground.

Common to all types, to insure successful crane

operation, is the necessity that the span for the crane

be maintained accurately within close l imits the

entire length of the runway, the joints of  all rails

to be accurately made to eliminate gaps between the

rails, and the runway rails be level the entire length

of the track.

I t  is also very important that the runway rail

be o f  proper section t o  withstand the maximum

wheel load of the crane.

Sizes of crane rails that are used on crane run-

ways and crane bridges, together w i t h  typical

methods of fastening are shown on page 67.

R U N WAY S  F O R  U N D E R H U N G  C R A N E S

Below are drawings of three popular types of crane
runways for underhung cranes. The most popular
for average service conditions is  tha t  shown i n
the second drawing. The drawing at the right shows
typical runway f o r  underhung cranes o f  heavy
capacity or cranes operating continuously at high

.////z/4- ,
ANCA L _ , -  CIAANNE

CAISSE. 1 -

Wk I D

_rer— N A l i  l i f _ IOND B A P

W i l t )  ON C S .  A w l  •

speed, as well as high speed heavy duty mono-rail
hoists. The drawing a t  the left  shows a  type o f
runway frequently used when headroom conditions
are very limited and i t  is necessary to locate the
crane as close to the nearest overhead obstruction
as is possible.
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C R A N E  R U N WAY S  A N D  S TO P S

The drawings on this and the following page show
typical methods of supporting crane runway girders
to the building columns and attaching rails to the
runway.

The size and type o f  the runway girders are

determined b y  f iguring t h e  maximum bending
moments imposed b y  the crane, considering the
maximum wheel load imposed by the crane as the
maximum loading. I n  calculations, provision must
be made for impact and thrust as covered by the
formula for determining maximum wheel loads. The
construction illustrated by  the drawings is based
on welded construction, though the same design
exactly is followed when fabrication is by the rivet-
ing process.

At the left is illustrated the design of a runway
for hand operated or electrically operated cranes of
moderate capacity, a n d  consists o f  supporting
brackets attached to the building columns and with
a web construction between the runway girder an
the building column. Rails may be attached to the
runway girder by welding or rail clamps, instead of
the hook bolts as illustrated.

At the left  is illustrated typical column con-
nection and runway girder construction as used for
electric traveling cranes for industrial or continuous
duty service. Building columns are constructed to
provide seats for the runway girders. Rails may be
attached to the runway girder by welding or rail
clamps, instead of the hook bolts as illustrated.

At the left, column and runway construction for
electrical traveling cranes, for heavy duty industrial
cranes, or cranes for continuous duty. The type of
girder construction illustrated is used t o  provide
additional lateral stiffness to the runway. Rails may
be attached to the girder by welding or rail clamps,
instead of the hook bolts as illustrated.

At the right is illustrated an inexpensive type of
runway construction commonly employed for light
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capacity hand operated and electrically operated
cranes. This construction consists of supporting the
runway girder from the building columns by means
of a web connection. Connection between the run-
way girder and building columns may be by welding,
as illustrated, or by riveting or bolting. Rail may be
attached to  the runway girder by  hook bolts o r
rail clamps.

At the right, typical runway construction for
intermittent duty and standby cranes of moderate
capacity. The  runway girders are supported on
brackets attached to the building columns, and an
additional t ie a t  the top o f  the runway girder is
employed. Rails may be attached to the girder by
hook bolt  o r  rai l  clamps, instead o f  welding, i f
desired.

At the right, this drawing illustrates the use of
rail clamps fo r  fastening rails t o  crane runway
girders. The use of clamps, however, necessitates the
drilling o f  the girder to  receive the bolts for the
clamps. Clamps are made from either malleable iron,
cast steel, o r  drop forgings, dependent upon the
service required.

At t h e  right are illustrated
simple effective rail stops for
the ends o f  crane runways
made up of standard struct.
oral sections. Stops should
always b e  attached t o  t h e
girder, not to the crane run
way ra i ls .  Frequently,  f o r
certain conditions, spr ing
bumpers s imi lar  t o  those
shown in bottom illustration
on page 67 are also used for
crane runways.

R 1 1 / 2 -
RUNWAY RAIL

r.5 W E L D

— -  RUNWAY GIRDER

ANGLE

4 ANGLES !, PLATE

COLUMN

RAIL ATTACHED ATTACHED TO
GIRDER WITH RAIL CLIPS

R U N W AY  R A I L  S T O P S

Pop
CUT F R O M  BEAU

OR C H A N N E L
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P R O P E R T I E S
FOR OUTSIDE

OF
CRANE

" A "  F R A M E S
R U N WAY S

Allow-
A C able WEIGHT

Loading Stress OF
in Capacity Chan- 1 lbs. per POST

feet in lbs. .Beam rIPI r square in lbs.
in.

15 li 64,000 55 12,000 970

20 59,000 v 73 11,000 1,270

25 53,000 8" 8" 92 10,000 1,600

30 43,000 18.4 11.5 110 8,000 1,900

35 37,500 lbs." lbs. 128 7,000 2,250

15 92,000 44 12,500 1,150

20 88,000 59 12,000 1,450

25 81,000 10' 10" 73 11,000 1,900

30 74,000 25.4 15.3 88 10,000 2,250

35 62,500 lbs. lbs. 103 8,500 2,625

40 51,000 118 7,000 3,100

15 115,000 37 12,500 1,350

20 110,000 50 12,000 1,750

25 106,000 12" 12" 62 11,500 2,200

30 100,000 31.8 20.7 75 11,000 2,625

35 92,000 lbs. lbs. 87 10,000 3,100

40 78,000 99 8,500 3,650

Except on special permission railroads require a minimum clearance of 22' 6" between
their tracks and any overhead obstruction.

Crane Runways- and Rails

C R A N E  R U N W AY S  a n d  R A I L S
The " A "  f r a m e s  s h o w n  o n  t h e  d r a w i n g  b e l o w  i l l us t ra te  a n c e s  for  side and impacts, as covered on page 75, be made.
typical  supports for outdoor yard crane runways. Th is  design P r o p e r t i e s  o f  the  " A "  f rames o f  the designs i l lus t ra ted are
gives max imum strength and r ig id i t y,  w i t h  m in imum weight.  g i v e n  below.
In  designing'  runways, i t  is  essential t h a t  t he  proper  a l low-
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CRANE BRAKES
N ORDER to provide for the utmost in safety and delicacy of control in hoisting and
load carrying machinery, i t  is of  utmost importance that the load be under perfect
control of the operator at all times.

To accomplish this, over the years many devices electrically, mechanically, and
hydraulically operated have been developed for holding and controlling loads. Braking
methods and mechanisms have been the subject of much study and research by the
engineering profession since the beginning of mechanical load handling.

The function o f  brakes is to  hold and control the movement o f  loads under all
conditions. A t  present, three primary methods are employed: mechanical, electrical, and hydraulic. The
selection of the braking system best suited for each specific application depends upon the type of function
the mechanism must perform in connection with the service it must deliver. In this section are illustrated
and described braking devices that are representative of the most modern trend in brake design. Each of
them thoroughly proved by many years of service under the most rigorous conditions.

I t  has been established, as a principle, that the
irakes in the hoisting mechanism must be automatic
—not dependent in any way upon the crane oper-
ator. And ,  t o  promote safety and give utmost
accuracy o f  control, there should be two braking
systems on each hoisting mechanism of  electrically
operated cranes properly coordinated and working
in conjunction, one wi th the other. One braking
system consists of an automatic electrically operated
brake at the source of power (motor) and an auto-
matic mechanical load brake interposed i n  t he
mechanism between the  winding d rum and the
source o f  power. Th is  combination is  considered
standard practice on cranes operated by alternating
current motors. The other system consists o f  an
automatic electrically operated brake at the source
of power (motor) and the utilization of dynamic or
regenerative braking to control the lowering speed.
This combination is generally used on cranes with
direct current motors up to 25-ton capacity. This
,ame combination, plus an additional automatic

electrically operated brake, designed particularly

for the purpose, and interposed between the winding
drum and the source of power, is generally used on
direct current cranes of over 25-ton capacity.

On cage controlled cranes, t he  bridge travel
brake is not automatic, but is applied by the oper-
ator by means of a foot pedal located in the cage.
The most modern, as well as the most satisfactory
bridge brake, is a hydraulically operated one.

I t  is not standard practice to employ brakes on
the bridge travel motion of floor controlled cranes
except that quick stopping and limitation of crane
drift is necessary. There are two types o f  brakes
available for floor controlled cranes. One is an auto-
matic electrically operated brake of the same design
as used on the hoist, mechanisms except with less
holding power, usually one-half of the motor torque
—the other is the hydraulic brake as used on cage
controlled cranes except that it is applied by pulling
on a pendant cord hanging to within easy reach of
the ground. Except for unusual requirements, no
brakes are applied to the trolley travel motion o f
cranes.
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I

PRINCIPLE OF OPERATION OF
MECHANICAL LOAD BRAKES

The basic principle of operation of all modern Mechanical Load Brakes

is the automatic conversion of the Kinetic energy produced by the descent

of a load into friction, in direct ratio to the amount of energy produced,

and dissipating the friction in the form of heat to the outside atmosphere.

N A P P LY I N G  this principle to  the design
of brakes it is essential that they be designed
so that there is no fixed or initial friction in
the brake during hoisting. The brake also

should be proportioned so that i t  will hold the full
load independent of any other brake in the mech-
anism, in addition to controlling the lowering speed.
When brakes are properly designed the power requir-
ed t o  lower a load should be approximately the
same as to  raise i t .  For mathematical analysis o f

load brakes refer to "Elements of Machine Design"

by 0. A. Leutweiler.

The mechanical load brake is placed in the hoist-

ing mechanism between the motor and the winding

drum (see hoisting machinery layouts). Basically,

load brakes are of either single disc, double disc, or

multiple disc type. Each has its own field of applica-

tion. Typical modern proven designs of  each type

are illustrated and described.

T Y P I C A L  A P P L I C A T I O N

At the extreme left of the illustration is shown the application

of the self-contained, multiple disc type brake to the hoisting

mechanism of a crane. This brake is identified as the "Shaw-

Box" Type "S" mechanical load brake and is used by Shaw-

Box on their Type "S" and Type "SB" cranes of all capacitie...
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S E L F - C O N T A I N E D  S H A W - B O X  T Y P E  " S "
M U LT I P L E  D I S C  M E C H A N I C A L  L O A D  B R A K E

STEEL FRICTION DISCS D D
STEEL FRICTION

DISCS E E  C A S I N G  U

SHAFT E

r

BUSHING N

FLANGE A
BAND C

ASBESTOS FRICTION DISCS D
FLANGE L

BRAKE GEAR B

KEY R

NUT M
LOWER

PINION F

BRAKE SHOE G

Pressure on the fr ict ion discs of this brake is extremely low. Fr ict ion discs are iron
with g round  surfaces a n d  asbestos composit ion. N o  ad justment  i s  required.

O P E R AT I O N
When the motor is started in the hoisting direction
it revolves the brake gear "B"  keyed to flange "L , "
and as a result of the thrust "P"  set up by the helix
on flange "L , "  all parts of the brake are locked to-
gether and the entire un i t  revolves, turning shaft
"E."  Simultaneously, the one-way differential hold-
ing brake band " C "  automatically releases.

When the motor is  stopped, the load, acting
on shaft "E"  (the brake still being locked together),
begins t o  rotate the entire uni t  i n  the opposite
direction. Instantly the one-way differential holding
band "C"  grips the brake casing "U "  and prevents
it from turning, and thus the load is held.

During lowering the casing " U "  is prevented

BANDC

from turning by the holding band "C. "  When the
motor is started i n  the lowering direction brake
gear "B,"  which is keyed to flange " L "  which floats
on shaft "E," tends to release the helix. This reduces
pressure "P"  between friction discs " D "  and "DD."
The load rotates shaft " E "  t o  which flange " A "
is keyed tending to tighten the helix as fast as the
motor releases it, thus maintaining sufficient thrust
"P"  to lower the load at  a constant speed. When
lowering without load, helix gap is closed entirely
and there is a direct drive between gear "B" and shaft
"E "  without any thrust "P. "

Discs " D D "  are keyed to the casing "U."  Discs
"EE"  are keyed to flanges "A"  and "L . "  Discs " D "
are free to turn.
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D O U B L E  D I S C  S I L E N T  R A T C H E T  T Y P E

RATCHET C

FRICTION DISCS D

RATCHET BUSHINGN
BRAKE FLANGE A

SHAFT E
LOWER

KEYS

PAWL PLUGS G -
PAWL PINT

PAWL SPRING J

CAM K

BRAKE GEAR B

KEY R

'LOWER
ADJUSTING NUT M

RATCHET C

LOWER

PAWL H PINION F

PAWL H
PAWL P L U G S &

DOUBLE D ISC  S I L E N T  R AT C H E T  T Y P E  LOAD B R A K E  I d e n t i f i e d  as "Shaw-Box -  Type  " C -  mechanical load brake and used
by Shaw-Box on thei r  Ty p e  " C "  and  Ty p e  " B R C "  cranes and certain sizes o f  their  " L o a d . L i f t e r "  electric hoists. T h e  i l lust rat ion
below shows how this brake is employed in the gear housing of  Type " C "  and Type  " B R C "  cranes.

O P E R AT I O N
When the motor is started in the hoisting direction it revolves
the brake gear " B "  which is free to turn on shaft "E , "  and
as a result of the thrust " P "  set up by the helix, all parts of
the brake are locked together and the entire uni t  revolves
turning•shaft "E. "

When the motor is stopped, the load acting on shaft " E "
(the brake stil l being locked together) begins to rotate the
entire un i t  i n  the  opposite direction. Instant ly,  the  pawl
engages the ratchet wheel and prevents i t  from turning, and
thus the load is held.

During lowering ratchet wheel " C "  is  prevented from
turning b y  pawl " H . "  When the motor  is  started i n  the
lowering direction, brake gear " B "  which floats on shaft " E "
tends to release the helix. This reduces the pressure " P "  be-
tween fr ict ion discs " D . "  The  load rotates shaft " E "  t o
which brake flange " A "  is keyed tending to tighten the helix
as fast as the motor releases it. Thus, sufficient thrust "P "  is
maintained to lower the load at a constant speed.

When lowering without load, helix y ip  is closed entirely
and there is a direct drive between gear " B "  and shaft " E "
without any thrust  - P. "

Brake flange " A "  and
Pawl plugs " G "  are used
with ratchet " C "  during
do not affect the operation

cam "K" are keyed to shaft "E . "
to hold pawl " H "  out o f  contact
hoisting to  eliminate noise—they
of the brake.
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S I N G L E  D I S C  R O L L E R  R A T C H E T  T Y P E

This is a type of brake employed on worm-driven
hoist units when a non-locking worm is employed.
I t  is essentially a free-wheeling device being applied
in the lowering direction only by the thrust of  the
worm. The power is not transmitted through the
brake, as in  other load brakes, either during the
hoisting or the lowering operation. Brake operates
in an oil bath and the friction disc is an asbestos
composition.

•

The i l lustrat ion shows the application of  this brake, identified as "Shaw-
Box"  Ty p e  " L , "  to  a  wo rm-driven hoisting un i t .  No t i ce  the  radiat ing
fins on the  cnd o f  the housing to  assist in  qu ick ly  dissipating the heat.

O P E R AT I O N

When the motor is started in the hoisting direction
worm shaft flange "A," friction disc'' D,"  and brake
flange "B"  all rotate together as a single unit.

When the motor is stopped the load acting on the
worm shaft to which flange "A"  is keyed (the brake
still being locked together) begins to rotate the entire
unit in the opposite direction. Instantly the rollers
with the assistance of the plunger "N"  and the spring
" M "  move in their slots "J" and brake flange " B "
is prevented from turning, and thus the load is held.

During lowering the brake flange " B "  is pre-
vented from turning by the roller ratchet.

When the motor is started in the lowering direc-
tion, the load acting on the worm shaft tends to
overhaul the speed of the motor. The thrust of the
worm shaft sets up pressure "P"  between flange
"A," friction disc "D , "  and brake flange " B "  suffi-
cient to  maintain a  constant lowering speed.

When lowering without load no pressure is set
up between "A , "  "B , "  and "D . "

FRICTION DISC D
WORM SHAFT FLANGE A

SWORM SHAFT E
PLUNGER N  K E Y

SPRING M

ROLLER SLOTS J

KEY U

ROLLER R

p
LOWER1

ROLLER RATCHET C

OUTSIDE ROLLER RACE H

OIL DRAIN

BRAKE FLANGE B

COOLING FINS
ROLLER R

KEY S

KEY U

BRAKE "
SHAFT I%

THRUST r z
BEARING NJ

BRAKE I  r
HOUSING
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T

B R A K E S  F O R  H A N D  O P E R AT E D  C R A N E S  A N D  H O I S T S

PAWL H
FRICTION eL.:PIECE ‘..7

TROLLEY FRAME
SPRING

BRAKE SLEEVE E
F H O I S Tr  PINION

SHAFT LOWER
ASBESTOS r,BRAKE DISCS

FRICTIONSURFACES  RATCHET

CAM

LOWER
BHAND WHEELS

GAP CAM FACE

PAWL MOVED AROUND 90 IN THIS VIEW

HE drawing above shows the  silent ratchet double
disc mechanical load brake as applied to hand operated
mechanisms. This same arrangement is employed in

the construction of chain blocks. The two hand chain wheels

LOWER

are used on  hand operated cranes t o  give two  speeds o f

hoisting and lowering so that the empty hook may be handled

more rapidly than the full load.

O P E R AT I O N
When the hand chain is  pulled i n  the hoisting direction,
the hand wheels "B "  are free to turn on the brake sleeve "E,"
and as a result o f  the thrust set up by the cam all parts of
the brake are locked together and the entire uni t  operates
shaft to which is keyed pinion " F. "

When the pull is released f rom the hand chain the load
acting on pinion " F "  (the brake still being locked together)
begins t o  rotate the entire un i t  i n  the opposite direction.
Instantly the pawl engages the ratchet wheel and prevents
it from turning. Thus, the load is held.

During lowering ratchet wheel " C "  i s  prevented f rom
turning by pawl " H . "  When the hand chain is pulled in the
lowering direction the hand wheels which float on brake sleeve

"E "  tend to release the cam. This reduces the pressure be-
tween brake sleeve " E "  fr ict ion disc " D , "  ratchet wheel
"C," and the  hub  o f  the chain wheel. The  load rotates
pinion " F "  keyed to  the same shaft as brake sleeve " E "
tightens the  cam as fast  as the pu l l  on  the hand chain
releases i t .  Thus, sufficient pressure is maintained to  lower
the load at a constant speed.

When lowering w i thout  load t h e  cam gap i s  closed
entirely and there is a direct drive between hand chains " B "
and pinion " F "  without any thrust or pressure.

Friction pieces " G "  are used to  hold pawl " H "  out  o f
contact wi th ratchet " C "  to eliminate noise. They  do not
affect the operation of the brake.

G E N E R A L
All o f  the mechanical load brakes illustrated on the fore-
going pages, w i th  the  exception o f  the Type  " I . , "  brake,
employ what is termed the "Weston" principle and as a result
are commonly known as "Weston" type brakes. The principle
employed revolutionized brake design, because with i t  power
is transmitted through the brake, without any initial friction

in the hoisting direction, and the friction set up in the brake
during the lowering direction is in direct proportion to the low
being handled. I n  operation, i t  requires approximately the
same amount o f  power to lower the load being handled as
it does to raise it.
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0
DYNAMIC A N D  REGENERATIVE BRAKING

N CRANES operated by  Direct Current i t
is standard practice to utilize the magnetic
brake t o  stop and hold the load, and the
dynamic lowering system t o  control t h e

speed of lowering. Basically, the dynamic lowering
system is the change of the operating characteristics
of the hoist motor, in the lowering direction only,
first to that of a shunt machine, and then to that of
a generator. This changeOver is made by electrical
connections in the controller. The wiring diagrams
below illustrate the transition.

During hoisting, t h e  motor  armature, f ield,
brake, and resistance " R f "  are connected in series
as shown in Figure 1. On the first point of the con-
troller approximately one-half of full load current
flows through the circuit. This is sufficient to release
the brake and start the average load. On succeeding
points of the controller the resistance is cut out to
bring the motor to full speed.

When the controller is operated in the lowering
direction, the motor is changed over to  a  shunt
machine as shown in Figure 2 by  connecting the
series field, series brake, and speed regulating resist-
ance " R f "  in  parallel wi th the armature and the
fixed armature resistance "Ra." The resistance "Rf "
limits the flow of current through the series field and
controls the speed. Now the flow of current through
the series field is in the same direction as when hoisting,
and through the armature and fixed resistance "Ra"
in the opposite direction to that taken in hoisting.

Because of this, the armature takes current from
the line and operates as a motor in  the lowering
direction only as long as the load does not overhaul
it. I f  the load is heavy enough to overhgul the motor,
then the motor speeds up and its back e.m.f. increases
until i t  operates as a generator and acts as a brake.
The current through the armature now reverses
and the machine is self-exciting so that i t  could be
disconnected from the line as shown in  Figure 3.
The lowering speed is controlled by the resistance
"Rf."  I n  this condition the motor could be dis-
connected f rom the power supply and the  load
would continue to descend under absolute control
as long as the controller was in the lowering position.
If, however, the  controller were thrown t o  the
"off" position, and the load stopped, the load could
not be started until the crane was again connected
to the power supply because the magnetic brake
would not release.

Since the resistance of the series field and brake
is low, the lowering speed on the first point of the
controller is slow. On each succeeding point of the'
controller the resistance "R f "  in the dynamic brak-
ing circuit is increased and the full speed lowering
position is reached when all the controlling resist-
ance has been inserted. Thus, the motor acts as a
retarding means whenever the load tends to over-
haul i t ,  and has the  characteristics o f  a  shunt
motor wherever the load is not sufficiently heavy to
overhaul it.

am!
SOLENOID BRAKE

FIELD

FIG 2

ARMATURE
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DYNAMIC BRAKING W I T H  A LT E R N AT I N G  C U R R E N T

Though infrequently used because of the additional
expensive electrical apparatus required, dynamic
braking with alternating current is possible. But,
when used it is not possible to obtain slow lowering
speeds on loads too light to overhaul-the motor. To
utilize dynamic braking wi th  alternating current

motors, i t  is necessary to  use, as an auxiliary, a
small motor generator set to supply direct current
to excite the stator windings. Varying amounts of
resistance must b e  connected t o  t h e  secondary
windings to obtain speed control.

REGENERATIVE BRAKING- A LT E R N AT I N G  CURRENT MOTORS

Alternating current cranes for continuous rapid un-
loading service, such as grab bucket cranes, magnet
handling cranes, and similar service where speed
regulation is neither required nor desirable in the
lowering direction, are not equipped with Mechan-
ical Load Brakes because of an operating character-
istic of  alternating current motors.

When an alternating current motor is operated
in the lowering direction faster than its synchronous
speed, without any resistance in  the circuit, a re-

generative braking action is set up. Therefore, the
load cannot overhaul the  motor faster than i ts
synchronous, speed, plus a slippage of from 5% to
10%. Thus, the lowering speed is approximately the
same as hoisting.

However, with resistance in the circuit and over-
hauling loads, the regenerative action is reduced ant
the motor slip increases. Therefore, the load wil l
descend correspondingly faster. Hence, slow speeds
in lowering cannot be obtained.

EDDY C U R R E N T  B R A K I N G
Eddy current braking is a means of  providing an
equivalent to direct current control to alternating
current cranes and is predicated on the fact that
speed regulation with wound rotor type alternating
current motors is negligible except they are loaded
to capacity. Eddy current brakes have been in use
for many years on dynamometers and other equip-
ment, but  they have been so expensive that they
did not lend themselves to general use.

An Eddy current brake is actually a separately
excited self-loaded generator. The  stator o f  this
generator o r  brake is excited w i th  a  low direct
current and consists of a number of north and south
poles, exactly as the field o f  any generator. The

rotor resembles the rotor of a squirrel cage motor and
has a copper winding on it. Whenever an external
force causes the rotor to revolve, an electrical volt-
age is generated in the copper winding. Because this
winding is closed on itself, the electrical voltage
causes the current to circulate around the winding.
This circulating system heats up the winding and
the braking effort caused by the circulating current
is dissipated in  heat which must be removed by
means of air blowing over the assembly or by some
other means.

In i ts  application, the  stator o f  the brake i
mounted stationary and the rotor is attached to the
motor shaft, there being no physical contact between
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them. An Eddy current brake will not hold a load
in a suspension, it is only effective when the rotor
is turning.

In both hoisting and lowering, a variety of speeds
is obtained by varying the brake torque of the Eddy
current brake and by varying the resistance in the
secondary or slip-ring circuit of the motor.

The complete Eddy current brake installation
consists of the brake just described ; a transformer,
and a rectifier to provide low voltage direct current
for exciting the stator of the brake ; additional con-
tacts and resistors in  the  controller to  vary the
amount of current flowing through the brake stator;
and two additional cross wires on the bridge with

necessary collectors for carrying the current between
the controller in the cage and the trolley.

Eddy current  brake applied t o  hoist motor  o f  -Shaw BOX T y p e  " S B "
crane trolley.

MAGNETIC  B R A K E

For quickly bringing the mechanisms o f  cranes,
hoists, and similar equipment to rest, magnetic or
solenoid brakes are employed. They  are usually
applied to  the hoist motor armature shaft o r  as
close to  the source o f  power as practicable, and
when properly applied should be of a size capable
of holding the ful l  load independent o f  any other
brakes used in  the mechanisms. Magnetic brakes
are released at all times current is flowing to  the
motor, and automatically set when power is shut
off. They are set by a heavy spring or a weight, and
in that case the brake is set by gravity. However, the
spring set is preferable because of its faster action.

In the  development o f  magnetic brakes the
"band" type brake has, except for certain specific
applications for which i t  is particularly fitted, been
abandoned. Modern brakes are of the shoe type with
floating shoes, because it is equally effective in both
directions of rotation. In applying magnetic brakes,
it is preferable that they be mounted on the motor
base instead of being attached directly to the motor.

The brakes illustrated are of "Shaw-Box" manu-
facture and typify modern brake design and con-
struction. Direct current brakes are usually released
with a pancake type solenoid, and alternating cur-
rent brakes, except in  the very small sizes, by  a
thrustor instead o f  the solenoid. I n  the  brakes
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illustrated, t h e  brake shoes o r  arms are inter-
changeable. Pin bearings have case hardened bush-
ings. Al l  adjustments are locked against vibrations.
The shoes are pivoted close to the vertical center
line so that they will withdraw with uniform clear-
ance from top to bottom when the brake is released,
and adjustment is easily made from one point.

There are certain inherent operating advantages in
the brakes illustrated. They are designed to retain
adjustment for a long period of  time, and adjust-
ment is only necessary when the brake linings wear.
The brake shoes are lined with renewable molded
linings with " V "  slots at the joints to trap dust and
grit.

The "pancake" type magnet used on direct cur-
rent brakes has the advantage o f  having a short
stroke and acting directly on the brake arms instead
of through any linkage or toggles to  increase the

pull exerted by the magnet. I t  is quiet, smooth, and
rapid in  action, and there is no plunger or brass
sleeve to  wear, as is the case wi th "spool" type
magnets.

M A G N E T I C  B R A K E S

The illustration at the left is of a small size alternat-

ing current brake released by a solenoid magnet.

This brake has rigid instead of floating shoes, but

otherwise contains all of  the features as the brake

previously described. This brake also is employed

in the smaller sizes for direct current using a spool

type magnet to release it.
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A LT E R N AT I N G  C U R R E N T

Brake A B O D E F G H 1 K L M N P Q RSize
10" 10 91/4 16 8 16% 81/4 4 141/4 1 7 1/2 81/4 4% 31/4 214641/4
14" 14 12 19', ,, 111/22211,611 6 18 1 8 1/2 107.6 51)4 41/4 avn 64
18" 18 161/4263,614% 26% 121/4 8 241/4 1% 11 5/6 13 61,6 41/4 % 81/4

D I R E C T  C U R R E N T

B r a k e A B C D E F G h i K L M N P Q RSize
10" 10 41/4 9 81/4 1513,48% 14% 8 1 7 1 11 5% 31/4 4N 41/4
14" 14 5 111/410% 211/2 11 18% 91/4 11/4 8 11/4 131/4 81/4 4% 51/4 61/4
18" 18 51/4 41/4 1311.1625% 121/42311,621/2 11/2 11 1% 16% 9% 4% 61/4 81/4

Brake
Size T U V IN x 'I

10" 1,16 11.161/2 211 i6 234, 32,,i23'
14" 1,i6 Isis 1/2 33:m 213.1,4z•!1,4t-i6
18" 1,6 is, V7 39.. 31/2 57.1.,4s1A,

SECTION V I  P A G E  109

F O R M U L A F O R  A P P LY I N G
The formula to determine the proper
size brake to hold the full torque of a
motor when brake is applied to the
armature shaft is:

Holding Torque in Ft. _  5250 X  H . P.
Pounds R . P . M .

H.P. =  Horsepower of motor.
R.P.M. =  Motor revolutions per minute.

I f  b rake  i s  f o r  t h e  b r i dge  o r  trolley
travel motion of a crane, a brake hav-
ing a rating of one-half of the com-
puted torque should be used.

D I M E N S I O N S  A N D  S I Z E S
Capacity and dimensions of "Shaw-Box" brakes for a l ternat ing and direct current
are g iven below. F r o m  these tables the proper brake may  be selected for require-
ments that have been established.

NOTE: All dimensions are in inches.

O N E - WAY  B A N D  B R A K E S
The one-way band brake is as the name implies, a
brake that is effective in only one direction of  ro-
tation.

The design is such that  i t  is effective i n  the b r a k e  be supported between two bearings.
lowering direction only. When set, i t
becomes self-energizing, and any ten-
dency for the brake wheel to  revolve
in the lowering direction tightens the
grip of the band upon the brake wheel.
I t  is used on direct current cranes o f
more than 25-ton capacity when dy-
namic braking is utilized and is inter-
posed between the motor and the wind-

ing drum, usually on the second shaft of  the hoist
gear train. Because o f  i ts location and the pul l
exerted on the shaft, i t  is essential that this type of
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B
H Y D R A U L I C  B R I D G E  B R A K E S

RIDGE brakes are installed on a  crane so

that they are off  at all times except when

applied by the operator. The release is auto-

matic, either through a heavy spring or weight.

The mechanical parts of the bridge brake should,

insofar as possible, be  interchangeable w i th  the

corresponding size magnetic brake. The brake should

be mounted on the motor base instead o f  being

attached to the motor.

The brake is energized by  hydraulic pressure.

Mounted on the brake is the brake operating cyl-

inder connected b y  copper tubing t o  a  master

cylinder located in the operator's cage, and controlled

by a foot pedal. The master cylinder is contained

within the supply tank and is submerged in a reserve

supply o f  fluid. I t  i s  designed t o  automatically

maintain a constant volume of fluid in the system,

compensate f o r  expansion o r  contraction o f  the

fluid due to temperature changes, and to replenish

any loss due to evaporation. I t  is sealed against the

entrance of air, dirt, or water.

A reserve supply tank connected with the system

is mounted at the same level as the brake operating

cylinder. I t  contains a reserve supply of fluid which

is automatically supplied to the master cylinder and

compensates for the difference in level between the

master cylinder and the brake operating cylinder.

The operation is simple. When the foot pedal

is depressed it moves a piston in the master cylinder

displacing the brake fluid from the master cylinder

through the tubing to the brake cylinder.

INSTALLATION DIAGRAM

MASTER CYLINDER
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A
Dia.

Drum

H
Width
Drum

Torque
1 ft.

Radius
in lbs.

B C D F G J L M N

. 6 31/4 65 2 31/4 "AI 1 51/2 21/4 71/4 31/4 13%
*10 41/4 250 3%4 7 15A, 21/4 91/4 4% 9 71/4 20vio
*14 61/4 700 4% 8 2,52 21/4 11 5% 121/4 9 25%16
*18 81/4 1550 41/4 11 IN 31/4 12% 6 141/2 121/4 321/2

10 34 180 2% 5% 1346 1 9 21/4 101/4 9% 181/2
14 4% 550 31/4 81/2 IN 21/4 11% 31/4 131/4 11 261/4
18 6% 1200 2 10 'his 11/4 12 416 131/2 131/4 29%
18 81/4 1550 5 12 1 A, 21/2 131/4 61/4 14% 111/4 311/4
20 81/4 2000 3% J L-10% 1A, 1/4 17 51/4 141e 17% 351/4

1R-12%f

SECTION V I  P A G E  1 1 1

A P P L I C AT I O N  O F  B R A K E S

T =  H . P .  X  5250 X  S B r a k i n g  Torque
R.P.M. of Bridge Motor i n  Ft. Pounds

H.P. =  Rated Horsepower of Bridge Motor
S =  Service Factor

Industrial Service Cranes S t e e l  Mi l l  Cranes
Bronze Bearings S = 1 B r o n z e  Bearings S 1 .25
Roller Bearings S  =1.25 Ro l l e r  Bearings S  = 1.50
Intermittent light service cranes S..75

D I M E N S I O N S  A N D  S I Z E S

* These brakes have rigid instead of floating shoes and are for industrial service on y.
Shoe Material—Moulded Asbestos Composition.
Coefficient of Friction — .40
All sizes and dimensions in inches.

E L E C T R O - H Y D R A U L I C  B R I D G E  B R A K E

A combination magnetic and hydraul ic  brake
usually used as a  "parking" brake on cranes, o r
when automatic travel limiting stops are employed.
This brake is, set at all times when electric current is

LEVER R  I S  PIVOTED
ON ARM G  A T  0  . . d
PUSHES ON LEVER A
AT E — W H E N  POWER
IS OFF. SPRING PUSHES
LEVER 8  A N D  SOLENOID
UP

D

A
-.111411_14g. •-• I

LEVER A  I S  PIVOTED
ON ARM G  A T

II

•

TURING TO FOOT OPERATED
MASTER CYUNDER IN CAGE

B
SPRING

shut off from the crane. When current is supplied
to the crane the magnet automatically releases the
brake and holds it open. Then, the brake is operated
as a standard hydraulic bridge brake.

REGULAR BRAKE
— CYLINDER OF

HYDRAULIC
FOOT BRAKE

•  5011N015
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APPLYING BRAKES

GI

The illustration a t  the right shows
the typical application of a "Shaw-Box"
floating shoe type hydraulic bridge brake
to the bridge drive machinery of a large
capacity direct drive crane. I n  this ar-
rangement, a l l  o f  the gearing for  the
bridge drive is contained in the housing
mounted at the center of the bridge, and
the brake wheel is employed as one-half
of the coupling between the motor and
bridge drive machinery so that  motor
may be removed without dismantling
the brake.

,A

The illustration at the left shows a typ-
ical application o f  a  r ig id  shoe type
hydraulic brake t o  t he  bridge dr ive
center assembly o f  the  "Shaw-Box"
Types "S" and "SB" cranes. In this set-
up, the brake wheel is utilized as one-
half of the coupling between the motor
and driving pinion. Wi th  this arrange-
ment, motor may be removed without
dismantling the brake.

The illustration at the left
shows the application o f  a
"Shaw-Box" direct current
floating shoe type magnetic
brake and a Type " S "  me-
chanical load brake o n  a
"Shaw-Box "  Ty p e  " S B "
crane trolley. Notice that the
Mechanical Load Brake is in-
terposed between t h e  f i rs t
and second gear reduction of
the hoist gear train.
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E
ELECTRICAL E Q U I P M E N T

FOR C R A N E S

LECTRICAL equipment f o r  cranes i s
available from several sources of supply.
This equipment is, however, so vital to
the successful operation of a crane that it
is preferable to accept the crane builder's

recommendations rather than specifying the make,
type, and rating of the motors and other electrical
equipment to be used when issuing a specification.
It  should be recognized that it is the crane builder's
responsibility to build the complete crane. The elec-
trical apparatus offered may be equipment of stand-

Two kinds of electrical energy are employed for crane and
hoist operation, direct current and alternating current i n
various voltages and frequencies. Practical definitions of each

' id  of current are:

D I R E C T  C U R R E N T  A  direct current is one
that flows continuously in the same direction.

Direct currents employed for crane and hoist operation are
those of 110 volts, 220 volts, and 550 volts. The most com-
monly used is 220 volts.

Direct current that fluctuates f rom 450 to  750 volts is
quite common in electric railway service, and the cranes for
use in their car and repair shop.; are equipped with special
electrical apparatus suitable for  operation under this con-
dition.

ALTERNATING CURRENT Alternating
current is one that flows first in  one direction
and then in  the opposite direction a t  regular
periodic frequencies o r  pulsations.

The characteristics and frequencies o f  alternating cur-
rents suitable for crane and hoist operation are:

Volts- 11 0 ,  208, 220, 380, 440, 550
Phases—Single, Two, Three
Cycles- 2 5 ,  40, 50, 60

The alternating current most frequently used for crane
service is three phase, 60 cycles, at 220 and 440 volts. Single
phase alternating current is only used to operate small hoists,
and very seldom with motors of over two horsepower.

Alternating current is almost universally used in indus-
trial service because of  the lower cost t o  transmit and dis-
tribute it, and the lower maintenance cost of this equipment.

and make or of his own manufacture. Some builders
have designed and either have built or manufacture
the motors, controllers, current collectors, l i m i t
switches and the other electrical accessories and
devices required on their cranes. Incorporated i n
the design o f  this equipment are those features
to be found only in a product when i t  is designed
for a  single purpose. Many  o f  the special acces-
sories and electrical devices developed for "Shaw-
Box" cranes are illustrated and described in  this
section.

•  •
Direct current installations now are usually confined to those
plants who generate their own current. Satisfactory crane
performance is obtained with either current.

CURRENT REQUIREMENTS FOR CRANES
When making a new crane installation, o r  installing addi-
tional cranes on existing runways, it is necessary to determine,
particularly i n  t he  case o f  new installations, t h e  power
requirements, and, in those cases where additional cranes are
being installed, whether the present power supply and run-
way conductors are  adequate. T h e  power  requirements
expressed in  terms o f  either "horsepower" o r  "k i lowat ts"
may be determined f rom the power formulae below and
ampere ratings of motors given on page 115. I t  is customary
to consider the hoist and bridge travel motors only,  dis-
regarding the trolley motors.

POWER F O R M U L A E
Direct Current

W =  VA Values
Alternating Current W  =  Power in Watts
Single Phase W =  VA P f  V  =  Volts
Two Phase W  =  2VAPf  A  =  Current in Amperes
Three Phase W  =  1.73 VAPf  * P f  =  Power Factor
*Power Factor usually .80 at Full Load.
One Kilowatt =  1000 Watts =  1.34 Horsepower
One Horsepower =  7 4 6  Watts =  . 7 4 6  Kilowatts



PAGE 114 S E C T I O N  V I I

Number
of

Poles
60 Cycles SO Cycles 2S Cycles

2 3600 3000 1500
4 1800 1500 750
6 1200 1000 500
8 900 750 375

10 720 600 300
12 600 500 250
16 450 375 167.5

Motor Characteristics

I
MOTOR CHARACTERISTICS

N GENERAL,  only three types of alternating current
motors and two types o f  direct current motors are
employed for crane and hoist service. To  promote a
better -understanding o f  the performance that  each

type gives, the operating characteristics and a brief practical
description of the make-up of each type are given below.

A LT E R N AT I N G C U R R E N T
VARIABLE SPEED S L I P -RING WOUND
R O T O R  I N D U C T I O N  T Y P E  This is the type used al-
most universally for all classes of crane service when alternating
current motors are used and where speed control is necessary.
With i t ,  excellent speed regulation is obtainable under load
as the speed may be varied from nothing to  synchronous
speed by means of a controller and resistance. Used without
load, i ts  speed does not accelerate beyond its synchronous
speed, nor is a noticeable speed regulation available under
this condition. This type motor stalls at approximately 250-
275` ; torque, and thus dangerous overloading is prevented.
Speed regulation equivalent t o  that  obtainable wi th  direct
current may now be obtained by  the use o f  Eddy current
brakes, a description of which is contained on page 106.

In construction, th is  t ype  motor  has a  pr imary and
secondary winding without any electrical connection between
them and, as their name implies, current is induced from one
winding to the other. The stationary winding, or primary, is
known as a stator and receives current direct from the power
supply through the controller. The secondary winding is on
the rotor  on the motor shaft. The rotor windings are con-
nected t o  smooth brass rings known as slip-rings. Brushes
bearing on the rings are connected to  the speed regulating
resistance in  the controller and the current induced in  the
secondary flows through the resistance for speed regulation.

S Q U I R R E L  C A G E  T Y P E  Th is  motor, also an induc-
tion type, is used principally on electric • hoists, the hoist
motions of moderate capacity cranes, and on the trolley and
bridge travel motion when single speed control is satisfactory,
as it is not very adaptable for speed regulation. Resistance is
sometimes used in the primary winding to give slow starting,
but this is not as effective in providing speed control as is
obtainable with a slip-ring motor.

The stator winding is similar to that of the wound rotor
type, however. The rotor winding consists of solid bars welded
or cast to  end rings. This winding resembles a squirrel cage,
hence the name. The winding is imbedded in laminations in
the rotor. The entire rotor is practically indestructible.

This type of motor is not commonly used for crane serv-
ice, except when the motor requirement does not exceed 10

horsepower, and  then usually on ly  on t h e  hoist  motion.
Frequently, i t  is used for the trolley travel and bridge travel
motion when slow speeds are satisfactory and speed regula-
tion is of little importance.

S I N G L E  P H A S E  Sing le  phase motors are very seldom
used for crane service. Occasionally, and generally only when
polyphase current is unavailable, they are used to  operate
small hoists requiring motors o f  5 horsepower o r  less. I n
construction, they resemble a  combination o f  direct current
and squirrel cage motors.

The speed of a wound rotor induction type alternating cur-
rent motor is dependent upon the number o f  poles i n  i ts
stator winding and the frequency (cycles) o f  the current on
which i t  operates. The standard windings and resulting syn-
chronous speeds are given in the table below. When operating
under full load, the speed is slightly less than the synchronous
speed (51'; t o  10';, ), the difference being termed "sl ip." The
slip varies approximately inversely as the square of the applied
voltage: hence, i f  a motor is of 900 R.P.M. wi th 5e; norms
slip is operated on a voltage 90i o f  normal, then the slip

I 100 '
would become 45 X  9 0  ,-- =  56,  and the fu l l  load speed

844 R.P.M. (900 minus 56).
The torque developed by this type of motor also vanes in

the same ratio, thus under the same conditions it would only
develop 81' ; o f  normal torque (.90 x .90). Thus the necessity
for maintaining the proper voltage and employing conductors
of such size that its resistance wil l  give the minimum drop
in voltage becomes apparent.

SYNCHRONOUS SPEEDS O F  M O T O R S  I N  R . P. M .

R.P.M. — 1 2 0  X   Cycles
Number of Poles
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H. P.

AMPERES

115
Volts

230
Volts

550
Volts

2 16.1 8.0 3.4
3 24.0 12.0 5.0
4 32 16 6.6
5 40 20 8.2
75 58 29 12.0

10 75 38 16.0
121/2 94 47 19.5
15 112 56 23
20 148 74 30
25 185 92 38
30 220 .110 45
35 257 128 53
40 294 146 61
45 330 163 68
50 364 180 75
60 436 215 90
75 540 268 111
90 648 322 137

100 720 357 146
125 890 443 184
150 1060 528 220
175 1240 617 257

JI 2 0 0 1415 705 295

H. P.

Sy n-
chronous

Speed
R.P.M. 1

AMPERES

H. P.

Syn •
chronous
Speed
, R.P.M.)

AMPERES

110
Volts

220
Volts

440
Volts

550
Volts

110
Volts

220
Volts

440
Volts

550
Volts

2 1700 17.4 8.7 4.3 3.5 1200 212 106 53 42.4
900 18.0 9.0 4.5 3.6 40 900 240 120 60 48.0

720 250 125 62.5 50
3 1200 21.8 10.9 5.4 4.3 600 320 160 80 64

900 24.8 12.4 6.2 5.0
1200 266 133 66.5 53.3

5 1200 32.2 16.1 8.0 6.4 50 900 292 146 73 58.5
900 38.0 19.0 9.5 7.6 720 300 150 75 60.0

71/2 1200 47.8 23.9 11.9 9.5 600 320 160 80 64.0
900 57.2 28.6 14.3 I1.5 1200 300 150 75 60.0

10 1200 58.8 29.4 14.7 11.8 60 900 352 176 88 70.5
900 80.0 40.0 20.0 16.0 720

600
340
388

170
192

85
96

68.0
76.8

15 1200 90 45 22.5 18 900 432 216 108 86.5900 120 60 30.0 24 75 720 408 204 102 81.5
1200 116 58 29 23.2 600 460 230 115 92.0

20 900 128 64 32 25.6 900 460 260 130 104
720 160 80 40 32.0 100 720 460 260 130 104

1200 144 72 36 28.8 600 620 310 155 124

900 160 80 40 32.0 125 720 640 320 160 128.0
720 210 105 52.5 42.0 600 710 355 178 142.5

1200 170 85 42.5 .34.0 150 600 790 395 198 158.5
',(.1 900 190 95 47.5 38.0

720 240 120 60.0 -18.0 200 600 1000 500 250 200

SECTION V I I  P A G E  1  1 5

D I R E C T  C U R R E N T  M O T O R S

SERIES WOUND The  series wound motor is the
one used almost universally on direct current cranes.
The principal operating characteristics are:

A. That its speed will increase without l imit as
the load on i t  is decreased.

B. That its speed can be regulated very closely
with a controller and resistance.

The series wound motor will assume overloads
far beyond its full capacity until the windings burn
out. Thus, there is no limiting factor to the loads
that a crane equipped with this type of motor may
be subjected to. In  a series wound motor, there is a
stationary winding known as the "field" and a rotat-

ing winding known as the -armature." A t  the one
end of  the armature is a commutator made up of
insulated copper segments that take current from
carbon brushes. The same current passes through
the field and armature coils of series wound motors.

COMPOUND WOUND Compound wound motors
are frequently used on cranes and hoists, but usually
only when i t  is desired to limit the no-loads speeds.
Its characteristics and construction are similar to
that o f  series wound motor, except that i ts speed
without load does not accelerate more than 150%
of the full load speed due to the compound winding
on the field.

A M P E R E  R AT I N G S  O F  M O T O R S

CRIES WOUND DIRECT CURRENT WOUND ROTOR ALTERNATING CURRENT- 3  PHASE
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I
CRANE M O TO R S

N GENERAL,  crane and hoist motors
should be totally enclosed, operate at com-
paratively slow fu l l -load speeds, and be
capable of delivering high starting torque.

I t  is essential that the mechanical parts be suffici-
ently large to withstand heavy shocks and impacts
without failure. I t  is also essential that the electrical
characteristics be  such tha t  they can withstand
heavy overloads and quick reversals without damage
to the windings.

Their design should be such that parts requiring

Typical  crane and hoist motor for flange mounting.
I l lustrat ion shows motor  w i th  combined coupling
and brake wheel.

inspe.ction and attention are easy of access.
Bearings should be anti-friction type, either ball

or roller or  a  combination o f  both, and a  means
should b e  provided t o  control the f loat o f  the
armature or rotor.

Enclosed type crane motors are usually rated on
the basis o f  a temperature rise of  55°C above the
surrounding atmosphere after a th i r ty-minute run
at full load. Open motors are usually rated on the
basis of a rise of 50°C after a thirty-minute run of
full load.

Typical standard wound rotor alternating
current crane motor.

Typical  standard mi l l  type motor.  Th i s  type used almost exclusively on
steel m i l l  cranes, bucket and other  rapid handl ing cranes fo r  t h e  most
severe service.

Typical standard direct current crane motor.

M i l l  Type  motor  w i th  back axle bearings. When this type is employed,
shaft for motor gear is carried in the back bearings of the motor.
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CRANE CONTROL
I t  is essential in crane operation that the various
motions o f  the  crane be  accurately controlled.
The kind of control and the types of controllers to be
used are dependent upon the service that the crane
must perform and under the conditions which i t
must operate. There are a number of different kinds

MANUAL

of controls and types of controllers for use in obtain-
ing the control and speed regulation on each of the
motions of the crane. The various kinds of control,
types of controllers and brief practical descriptions
of them follow.

K I N D S  O F  C O N T R O L

As the term implies, manual control is when the controllers
are operated by hand, either by levers or ropes, and applies
to either drum or face plate type controllers. Th is  kind o f
control is in common use on industrial cranes, except those
having very large motors. W i t h  manual control, t he  fu l l
rotor current is handled through the contacts and fingers of

the controller. Acceleration, deceleration, and speed changes
are controlled by the operator.

PUSH BUTTON

Either single speed o r  variable speed consists o f  a set o f
push buttons by which the operator controls each motion of
the crane. W i th  this control stops, starts, and directional
changes are accomplished by reversing magnetic contact ors
energized b y  pressing o n  a  push b u t t o n  operat ing a
pilot circuit .  Th is  control i s  available w i t h  single speed
reversing control, single speed control with automatic acceler-
ation, and variable speed control. I n  the latter case, speed
changes are dependent upon the distance the push button is
depressed. In all cases, push button returns to "Off "  position
when released. I t  is essential that push buttons be mechanic-
ally interlocked so that ,  f o r  example, hoist and lowering
buttons could not he operated together.

SEMI-MAGNETIC

Semi-magnetic control consists of a combination of a manual-
ly operated controller which may be either face plate or drum
type, and a  magnetic contactor control working together

The circuit is opened and closed by the magnetic contactor
on the first controller point in either direction. Acceleration,
deceleration, and speed changes are made by the operator by
and through the controller. This style of control is frequently
used on cranes where the duty is more severe than average
but not severe enough to warrant the expense of full magnetic
control. I t  is also employed when heavy currents must he
handled through the controllers.

FULL MAGNETIC
With ful l  magnetic control acceleration and deceleration is
performed automatically when the operator moves a master
switch from neutral to either the forward or reverse position.
Speed control is accomplished by a combination of  magnet-
ically operated contactors and time relays which are brought
into action when the manually operated master switch ener•
gizes the contacts.

The operator controls starting, stopping and reversing,
but he has no control over the rate of  acceleration and de-
celeration, this being entirely automatic. Magnetic control
is generally used on cranes for continuous duty, those having
large motors, bucket cranes, and on steel mi l l  cranes. Very
seldom, because o f  the high init ial  cost, is  i t  employed on
cranes for ordinary industrial service.

SINGLE SPEED CONTROL
Single speed control, as the name implies, provides one speed
in each direction, and is employed only when speed regulation
is unnecessary. The controller is basically a reversing switch,
either manually or magnetically operated..
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SPEED R E G U L AT I O N

PEED regulation is accomplished by means of revers-
ing controllers, e i the r  manua l l y  o r  magnetically
operated, having a number of steps in each direction
of travel and resistors connected in the electric circuit
of each motor to reduce the amount o f  current that

flows to the motors. On the first step of the controller, all of
the resistance is in the circuit. As the controller is advanced
in either direction, the amount o f  resistance is reduced ad-
mitting a greater amount o f  current, thus the motor speed
and resulting crane speed increases. Resistors for crane serv-
ice are o f  two types, cast grid or metal ribbon, both made
from alloys that have highly ohmic resistance. The grids are
mounted in, and insulated from the metal frame in  which
they are mounted. The metal ribbon is either wound edgewise
on an insulated tube or flat on insulated flat cards. A t  the
right, is illustrated typ ical  resistance tubes, cards, and a
bank o f  resistance.

LOCATION O F  C O N T R O L L E R S

The location o f  the crane controllers depends entirely upon
the conditions under which the  crane is  t o  be used. On
industrial cranes, they are usually mounted in an operator's
cage suspended f rom either the end o r  the center o f  the
bridge—usually one end of  the bridge. When i t  is desirable

to control the motions of the crane from the floor, then the
controllers are mounted on either the bridge or the trolley of
the crane and operated from the floor. For some conditions,
the control apparatus is mounted on the floor and the crane
operated from that point. This is "remote control."

T Y P E S  O F  C O N T R O L L E R S

D R U M  T Y P E
Drum control is the type most commonly used on cranes. A
drum controller consists o f  a set o f  stationary fingers and
movable contacts that engage first to complete the electrical
circuit, and next to cut the resistance out of the circuit as the
controller handle is moved either forward or reversed. Inas-
much as electrical contacts are wearing parts, a l l  parts o f
the controller should be accessible, and the contacts and
fingers should be easily removable. In  their construction, arc
shields are provided to prevent arcing across the contacts,
and blow-out coils to minimize and extinguish the arcs when
the electrical circuit is made and broken. A t  the right are
illustrated typical drum type controllers wi th and without
operating mechanism exposed.

;,.
2142

" T H R E E - I N -ONE" D R U M  T Y P E
This type of control is used on cage and floor controlled three-
motor cranes of small capacity Xo conserve space and facili-
tate mounting. The three controls and resistance are bui l t
into a single unit. The design and construction of the operat-
ing drums and resistors are identical w i th  those o f  larger
units.
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FACE- P L AT E

PUSH BUTTON

Push bu t ton  control i s  on ly  employed o n  f loor-operated
cranes and hoists and is the most convenient form of operat-
ing f loor  controlled units. T h e  magnetic contactors a n d
resistors are mounted on the crane and the push buttons which
Dritrol only a pi lot circuit are suspended from an insulated

cable and hang to within easy reach of the floor.

SEMI-MAGNETIC CONTROL

The physical operation of semi-magnetic control is identically
the same as i f  the operator were handling either the drum
type controller illustrated on preceding page o r  face-plate
control illustrated above, except on the first point  of  either
of the above controllers in  each direction a  magnetic con-
tactor opens and closes the circuit and speed changes are
effected as the controller handle is advanced.

FULL MAGNETIC

At the  r ight  is illustrated a  typical control panel fo r  the
control of  a steel mi l l  crane. Notice the banks of  contactors
and resistors required. I n  operation, the operator controls
starting, stopping, and reversing b y  a  master switch fo r
_ach motor. Acceleration and deceleration are entirely auto-
matic, w i t h  proper t ime intervals accomplished b y  relays
set up for each speed change.

The face-plate controller is a complete, self-contained control
unit. The resistors are assembled into the controller frame,
hence, this type requires the minimum of  space for installa-
tion. Because i t  is  a  self-contained uni t ,  the  minimum o f
wiring is required to  install i t .  A l l  segments, brushes, and
resistor units are extremely accessible. The electrical circuits
are made through f l a t  removable copper contact plates
mounted on a vertical plate panel, and carbon brushes and
holders are mounted on the movable lever arm. Operation
may be b y  a vertical handle o r  rope wheel. This type o f
controller may be mounted in the back of  the cage and the
operating levers i n  the f ront  t o  give maximum visibi l i ty.
The illustrations at the left are "Shaw-Box" controllers.

Above is i l lustrated typical push button control applied to a "Shaw-Box"
Type ' ' D M "  crane trol ley.  Not ice  the contactors, resistance bank, and
push but ton station suspended f rom the insulated cable.

t t t t t t t  f ,
a l 0 W ( I f  it  f r e t
, , . r r  r  tr• • 0. 0 •
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C R A N E  L I M I T  S W I T C H E S
The upward t rave l  o f  the  hoist  hooks i s  automatically
stopped when they reach the highest safe position. L i m i t
switches are employed for this purpose. Except for unusual
conditions, they are not employed on any other motion of the
crane.

Basically, l imit  switches are of two types; one, the screw
type l im i t  switch, the other the block operated type. I n
principle, they are both of  the closed circuit type. When the

load hook reaches i ts  highest safe position, o r  some pre-
determined height, the electrical circuit of the hoist motor is
opened b y  t he  l im i t  switch, and  the  magnetic brake is
automatically applied. On direct current cranes having fast
hoisting speeds, a  dynamic braking c i rcui t  i s  frequently
established by the l imit  switch to l imit  hook dr i f t  after the
electrical circuit has been broken.

SCREW TYPE
,4401, I °''

yp
Consisting o f  a worm-gear set driven by  a stud in  the

end of the drum shaft, these switches may be easily set to
open the circuit at any predetermined point of  lift. Because
the circuit is opened by one positive mechanical drive, this
type is dependable. After the hook has reached the highest
position and has been stopped, i t  may be lowered by simply
moving the controller handle in  the lowering direction and
the hook descends and the l imit switch automatically resets.

the construction of a "Shaw-Box" screw-t  e limit switch.
The illustration at the right shows a typical application and A L

BLOCK OPERATED TYPE

In operation, this switch functions in the same manner as
the screw type switch except tha t  the electrical circuit is
opened by the load block coming in contact with and raising
either a  weight o r  paddle, the weight o f  which holds the
switch closed against the action of a spring or weight in the
limit switch. Af ter  the switch has been opened by the load
honk, the hook may be lowered by moving the controller to
the lowering position and the hook descends and the switch
automatically resets. Adjustment for  stopping the hook at
some predetermined point, except the highest safe position,
can be accomplished by lengthening the rope from which the
weight that holds the switch closed is suspended.

CRANE SWITCHBOARDS

The crane switchboard is the distribution point from which
the power is brought to  the motors and all electrical acces-
sories o f  the crane. A f te r  being picked up from the power
supply (runway conductors) current is received at  a main-
line switch and individual circuits are set up for each motor.
Mounted on the switchboard are protective devices against
overloading for each motor circuit, a magnetic contactor to
be opened b y  the l im i t  switch, and the mainline. switch.
Switchboards should he mounted i n  a  steel cabinet w i th
hinged doors. The handle t o  open and close the main-line
switch should be on the outside of the cabinet, and provision
made so that the switch may be locked open when anyone
is on  the  crane fo r  inspection o r  maintenance purposes.
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B
SUPPLYING CURRENT

ECAUSE the bridge of  the crane travels along its run-
way and the trolley travels on the bridge, i t  is im-
possible to supply current to the motors on each and
effect their control by permanent continuous wiring.

Hence, bare conductors, in combination with current collec-
tors carried on insulated poles, are used to  supply current
where needed. I n  practice, one bare conductor for each wire
in the power supply is required along the runway, and one

bare current conductor across the bridge is required for each
wire necessary in  the electrical circuit  for  each motor and
limit switch. Their  function is of  such importance, because
the operation of the crane depends upon them, that current
collectors and current conductors should receive the same
consideration in design and application as any other part of
the crane mechanism.

CURRENT COLLECTORS

At the r ight  are illustrated the different types o f  current
collectors employed in crane practice for taking current from
the main conductors and conductors across the crane bridge.

1. Slide type collectors to  take current from bridge
cross wires.

2. Single-wheel collector for  l ight capacity or  inter-
mittent cranes to take current from runway wires.

1.
3. Tandem-wheel collector used on industrial cranes

to take current from runway wires.

4. F la t -shoe collector used on steel mil l  cranes when
steel angles are used as conductors.

5. Shoe-type collector for taking current from under
side o f  angle conductors for  outdoor service.

6. Shoe-type collector used on steel mi l l  cranes for
taking current from inverted angle conductors.

2. 3.

ENCLOSED
CURRENT COLLECTORS AND CONDUCTORS

Under some conditions it is impractical. either from an operating
standpoint or local regulations, to have exposed wiring on cranes.
For those conditions, there have been developed several types of
enclosed conductors and collectors. A  typical application of  this
system is illustrated a t  the left. The conductors are protected
by ducts and current collectors are in the form of trolleys operat-
ing within the duct. This  conductor system is very expensive,
both as to the cost of the units that make up the system and their
installation, and is only used where this system is a necessity.
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T
CURRENT CONDUCTORS

HE bare current conductors, for  supplying
current to cranes, are usually supported along
one of  the runway girders and infrequently
from the roof  trusses. They are insulated

from the supporting building structure and crane
by means o f  insulators made especially fo r  this
purpose. The conductors may be plain bare copper
trolley wires, grooved or figure-8 bare copper trolley
wires, or steel angles, " T "  bars, or rails. For indus-

Bare copper wires stretched the length of  the bui lding and supported on
insulators spaced a t  20 -feet in terva ls  along runway.  Br idge collectors
raise wires o f f  the insulators as crane passes. T h i s  system, known  as
"Shaw•Box" Type " Y "  system.

Runway wir ing system consisting of  grooved bare copper wires supported
along the runway, at usually 20-foot intervals, by  insulators that  are free
to raise and sway. This,  one o f  the best conductor systems known,  is
"Shaw-Box"  Ty p e  " X "  runway wi r ing system.

trial cranes, bare copper wire and grooved and
figure-8 wire are those generally used. The cross
wires on the bridge are usually unsupported bare
copper wires stretched taut across the bridge. But
on long spans, insulator blocks are installed on the
girders to prevent wires from coming in contact with
the structure. The most popular types o f  runway
wire supports and insulators are illustrated.

414.1....rilgam,11114 l l l l l l l l l l l

Strain insulator, intermediate insulator, feeder c  ip, and  end anchor as
used in the "Shaw-Box"  Type " Y "  runway system.

Runway wires, either plain o r  grooved t ro l ley  wire, installed above the
crane and supported either from the roof  trusses or brackets attached to
building columns. Not ice the spring wheel type collectors used wi th  this
type wir ing.



livi;•e Sizes

Size Wire
B & S Gauge Amperes

Size Wire
B & S Gauge Amperes

12 25 0 180
10 35 00 2258 50 000 280
6 70 0000 350
5 80 Size Wire
4 95 Circular Mills
3 115 300,000  4 7 5
2
1

130
150

400,000
500,000

580
700
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AMPERES Of HOIST MOTORSPLUS BRIDGE MOTORS
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DETERMINING S I Z E  O F
INSULATED W I R E S

The ampere ratings o f  motors o f  from 2 to  200
horse-power are given on  page 115. W i t h  the
ampere rating o f  the motor  known, insulated
wire of the proper size may he selected from the
table below. These wire sizes and ratings are
suitable for motors having a "short-time rating,"
as defined by the standardization rules of AIEE.
Wire sizes should be for 30°C temperature rise
after thir ty minutes, However, in no case should
the wire be smaller than No. 12 B  & S gauge.

CRANE W I R I N G
All wiring material, including bare and insulated

conduits, fittings, and connections should
tie of a type approved by the National Board of
Fire Underwriters for  Crane Wiring. A l l  wiring
should be done in a neat and workmanlike man-
ner, and wire should. insofar as practicable, be
installed in either rigid conduits or wiring ducts.

DETERMINING S I Z E  O F
RUNWAY CONDUCTORS

Two factors govern the size of runway conductors
—the length of the crane runway and the current
requirements of the motors on the crane or cranes
on the runway. To  determine the size of runway
conductors required, ob ta in  t h e  s u m  o f  t h e
ampere rat ing o f  the hoist and  bridge travel
motors (disregarding the trolley motor), then the
proper size conductors may be selected from the
charts on this page. Read charts as follows: from
ampere read u p  t o  the "Vol tage Used," then
across chart to the right to "Length of Runway,"
and then down to "Wire Size." Thus, for a com-
bined current of 133 amperes at 440 volts, three
phase, 60 cycle alternating current, and a crane
runway 500 feet long, No. 00 conductors would
be the proper size.

For practical mechanical strength and wear,
No. 4  conductors are the min imum size t ha t
should be used for runways up to 60 feet long,
and No. 2 conductors are the minimum size that
should be used for  runways over 60 feet long.

5001 4 0 0 1  3 0 0  M O

AMPERES OF HOIST MOTORSPLUS BRIDGE MOTORS
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T
SPRING CABLE REELS

HE function o f  the cable reel, regardless o f  its
make-up, is to automatically wind and unwind a
flexible insulated conductor cable that  supplies
current t o  a moving device or  machine in  such
manner that the conductor cable is kept taut at

all times. Typical examples are a lifting magnet on a crane, a
monorail hoist, or a• soaking p i t  trolley.

There are inherent advantages in the spring operated reel,
not obtainable in any other type, a few of which are that the
proper tension is always maintained on the cable to keep i t
taut; that i t  is entirely independent of hoisting and traveling
mechanism; that the cable can pile up on the reel without
affecting the speed at which the cable is wound and thus cable
fastenings will not be torn loose nor the cable broken. Also,
the tension of the cable pull may be adjusted to meet require-
ments. But,  up to  the advent o f  the patented "Shaw-Box"

spring cable reel they had the
disadvantage that the springs
frequently fractured when the
use was continuous. Spr ing
breakage, because of the pat-
ented spring construction o f
the "Shaw-Box" reel, has been
almost en t i r e l y  el iminated.
Thus, the advantages o f  the
spring type reel may be con-

tinuously obtained. I n  this patented reel, the  ends o f  the
flat coil spring are anchored by  compensating hinge cou-
plings, hence there is no reverse bending on the spring and
the cause for local crystallization is eliminated. A true circum-
ferential pul l  is always exerted on each end o f  the spring.
Notice the outside spring fastenings, w i t h  spring t igh t ly
wound around the huh when the cable is all unwound from
the reel, and the inside spring fastenings at  the hub o f  the
reel fully uncoiled in the above illustrations.

The power supply is brought to  carbon brushes making
contact with collector rings at the end of the reel. The ree'
may be equipped w i th  the number o f  collector rings and
brushes required fo r  any electrical requirement, and they
may be arranged t o  give a n  automatic start ,  stop, and
reverse of  a moving mechanism.

T Y P I C A L  A P P L I C AT I O N S

Below are illustrated typical applications of  "Shaw-Box" spring drive cable reels to crane trolleys handling lifting magnets,
a "crawler" crane handling a l ift ing magnet, and to a battery of soaking pit carriages.
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T

OVERHEAD
FOR

STEEL M I L L

HE overhead crane has always been a
necessity in the steel mill. I t  is of such im-
portance that unusual precautions must
be and are taken to provide against fail-

ures and tie-ups under the most unfavorable operat-
ing conditions. Out o f  the experience of  steel mi l l
operating men, i t  has become a highly specialized
special purpose crane.

The Association of Iron and Steel Engineers have
conducted many studies and have sponsored, i n
conjunction with the crane builders, much research
work to arrive at specifications for steel mill cranes
to insure the type of performance that is a necessity.
On May 1, 1949, this Association issued specifica-
tions for electric overhead traveling cranes for steel
mill service which are the standard to which steel
mill cranes, in general, will be built. These specifica-
tions are known as AISE Standard No. 6, Revised
May 1, 1949. They are obtainable from the Associ-
ation.

The purpose of the specifications is to insure that
steel mill cranes will be of strong rugged construction
suitable for twenty-four hour service, seven days a
week, w i th  the minimum amount o f
time-out-of-service, and so readily ac-
cessible that maintenance is easy and
replacements, when necessary, maybe
quickly made.

Insofar as the crane builder is con-
cerned, steel mi l l  cranes are "tai lor-
made" cranes built for a specific serv-
ice to be performed in a steel mill and
built to the specifications of the AISE or
the specifications of the individual mill.

100-ton capacity, 88 feet 4 inch span crane wi th  25•
ton capacity auxi l iary hoist instal led in  a  cont inu-
ous strip mill.

CRANES

SERVICE

How well cranes bu i l t  t o  these specifications
accomplish the objective striven f o r  depends on
how much further than a literal interpretation of the
specifications the crane builder is  wi l l ing t o  go.
The design, machining, and fabricating practices
can either minimize or  enhance the performance,
operation, and maintenance costs of the crane.

In this section are illustrations of various units
that enter into the make-up of steel mill cranes as
built b y  "Shaw-Box" as exhibits o f  the type o f
equipment they build to meet steel mill crane speci-
fications.

D I M E N S I O N S

Steel mil l  cranes, capacity for capacity, are much
larger in size than cranes built for standard indus-
trial crane service. As a guide for use when making
preliminary studies for new construction requiring
steel mi l l  cranes, dimensions o f  "Shaw-Box Steel
Mil l Cranes" from 10 to 100 tons capacity are given
on the following pages. These are accurate enough
to make provision for cranes within these capacities.
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Capacity
in Tons A Lift 1 K K1 S C L M P P1 R Q V W X 0

Run•
Way
Rail

m a  A  I I V I U M

Wheel
l oad

1  0

50'
60'
70'
80'
10'
100'

40'
40'
40'
40'
40'
40'

6' 2"
6' 7 '
6' 7"
6' 7"
7' 0 '
7' 0-

8' 2"
8' 2"
R' 2"
8' 2"
8' 2"
8' 2"

3'
3'
4'
4'
4'
5'

5"
9"
1"
5"
9"
1"

3'
3'
3'
3'
3'
3'

7'
7"
7"
74
7"
7'

3'
3'
3'
3'
3'
3'

0"
0"
0"
0"
0"
0'

2'
2'
2'
2'
2'
2'

6"
6"
6"
6"
6"
6"

10'
10'
11'
11'
13'
14'

9-
11'
1"
9"
0'
2"

9'
9"
9"
9"

10"
10"

8'
8'
8'
9'
9'
9'

8"
9"

10"
2"
6"
9"

7'
7'
7'
8'
8'
8'

8"
9"

10"
2"
6"
9"

12'
12"
12"
12"
12"
12'

78"
78"
78"
84"
90"
90"

60/
60#
60/
60/
70/
70'

23,000
26,000
29,000
32,000
35,000
39,000

1

5 AUX.

50'
60'70

80'
90'

100'

35'
35'40

40'
40'
40'

6' 6"

7' 00:
7' 0"
7' 6"
7' 6"

8' 4"
88: 44,",

8' 4"
8' 4"
8' 4"

7' 2"
77: 22:

7' 2"
7' 2-
7' 2"

3'
4'4

4'
5'
5'

9"
51:

9'
1"
6"

3'
33:

3'
3'
3'

10"
1100."

10"
10"
10"

3'
33:

3'
3'
3'

6"
68:

6"
6"
6"

3'
33:

3'
3'
3'

7"
77:

7"
7"
7"

11'
1121:

12'
13'
14'

2"
24."

10"
0"
2'

9"
9"

10"
10"
10"
10"

3'
3'
3'
3'
3'
3'

9"
9*
9"
9-
9"
9"

9'
9'
9'
9'

10'
10'

1"
2"
6"

10"
0"
4"

8'
8'
8'
8'
9'
9'

1"
2"
6"

10"
0"
4"

18"
18"
18"
18"
18"
18"

78"
78"
84"
90"
90"
96"

60'
60.'
70,
70d
7V!'
70/,'

29,000
32,000
35,000
38,000
42,000
46,0002

5 AUX.

5800'

70'
80'
90'

100'

40'40

40'
40'
40'
40'

7'6 181:

7' 6"
7' 6 '
8' 0"
8' 0"

99: 68."

9' 6"
9' 6'
9' 6"
9' 6"

77:68:

7' 6"
7' 6"
7' 6"
7' 6"

3'4

4'
4'
5'
5'

91;

5"
9'
6"

10'

4'4

4'
4'
4'
4'

11'.:

1"
1"
1"
1"

33:

3'
3'
3'
3'

68';

6"
6"
6"
6"

44:

4'
4'
4'
4'

00'.

0"
0"
0"
0"

12'12

13'
14'
14'
15'

48:

4"
0"
6"
0'

10"
10"
10'
10'
10"
111/2 "

4'
4'
4'
4'
4'
4'

2"
2"
2"
2'
2"
2"

10'
10'
10'
11'
11'
11'

0"
4"
8"
0"
4"
8"

8'
8'
9'
9'
9'

10'

6"
10"
2"
6"

10"
2"

12"
12"
12"
12'
12"
12"

90"
90"
96"

102"
108"
114"

701
70,:
70.
70,i
70'
80,,

36,000
40,000
45,000
50,000
5'7,000
64,000

Dimensions—Steel Mil l  Cranes

OUTLINE DIMENSIONS
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(opacity
in Tons

A Lift 1 K K1 S G I M P P I R Q V W X G
Run-
way
Rail

M a , m u m
Wheel
Load

25
5 A U X .

50'
60'
70'
80'
90'

100'

40'
40'
40'
40'
40'
40'

1' 6"
7' 6"
7' 6"
7' 6"
8' 0'
8' 0"

9' 6'
9' 6"
9' 6"
9' 6"
9' 6"
9' 6"

7' 6"
7' 6"
7' 6"
7' 6"
7' 6'
7' 6"

4'
4'
5'
5'
5'
6'

5"
9"
1"
5"
9"
1"

4'
4'
4'
4'
4'
4'

1"
1"
1"
1"
1"
1"

3' 6"
3' 6"
3' 6"
3' 6"
3' 6"
3' 6"

4' 0"
4' 0"
4' 0"
4' 0"
4' 0"
4' 0"

13'
13'
14'
14'
14'
15'

3"
5"
1"
3"

11"
2"

10"
10"
111/2"
111/2"
111/2 "
111/2 "

4' 2"
4' 2 '
4' 2"
4' 2"
4' 2"
4' 2"

10'
10'
10'
11'
11'
11'

6"
7"

11"
0"
4"
6"

9' 0"
9' 1"
9' 5"
9' 6"
9' 10"

10' 0"

12"
12"
12"
12"
12"
12"

102'
102"
108"
108"
114"
114"

700
70/
80,;
80#
80#
4!

48,000
54,000
60,000
66,000
72,000
78,0003

lo A U X .

50'
60'70

80'
90'

100'
50'
60'70

80'
90'

100'

30'
3300',

30'
30'
30'

7' 8"
77: 88:

7' 8"
8' 2"
8' 2"

10' 4"
1100', 44:

10' 4"
10' 4"
10' 4"

8' 6"
88: 66:

8' 6'
8' 6'
8' 6"

4'
4'5

5'
6'
6'

6"
10;

6"
0"
6"

4'

4'4
4'
4'
4'

2"
22:

2"
2"
2"

3' 6"
33: 66:

3' 6"
3' 6"
3' 6'

4' 9"
4'4 09:

4' 9"
4' 9"
4' 9^

13'

14'13
14'
14'
15'

6"
48:

8"
10"
0"

.. 111/2"
111/2"
111/2"
111/2"
111/2"
13"

5' 1 '
5' 1"
5' 1"
5' 1"
5' 1"
5' 1"

11' 0"
Ii ' 2 '
11' 6 '
11' 10"
12' 0"
12' 6"

9' 6"
9' 8"

10' 0"
10' 4"
10' 6"
11' 0"

18"
18"
18"
18"
18"
18"

102"
102"
108"
114"
114'
114"

80!
80#
80#
80';
80#
90#

54,000
60,000
66,000
72,000
78,000
84,00045

10 A U X .

30'

30'30
30'
30'
30'

9' 0"
90:00:

9' 0"
10' 0"
10' 0"

13' 6"
1133: 6"

13' 6"
13' 6"
13' 6"

10' 9"
1100: 09,"

10' 9"
10' 9"
10' 9"

5'

6'5
6'
6'
7'

6"
120:

6"
10"
6"

4'
44:

4'
4'
4'

8"
88:

8"
8"
8"

4' 6"
44: 66:

4' 6'
4' 6"
4' 6"

6' 0"
66: 00:

6' 0"
6' 0"
6' 0".

15'

15'15
15'
15'
15'

0"
42::

8"
6"
8"

5' 0"
5' 2"

13"
13"
13"
13"
111/2"
111/2"

6' 7"
6' 7"
6' 7"
6' 7"
6' 7"
6' 7"

12'
12'
12'
12'
14'
14'

0"
2"
4"
8'
6"
8"

10' 6"
10' 8"
10' 10"
11' 2"
11' 6"
11' 8"

18"
18"
18"
18"
18"
18"

114"
114"
114'
120"
126"
126"

90/
90#
90#
90!
90/ .
901

70,000
78,000
86,000
94,000
52,000
56,060n

25 Aux.

60'
70'
80'
90'

100'

50'
50'
50'
50'
50'

11' 0"
11' 0"
11' 6"
11' 6'
12' 0"

13' Om
13' 0"
13' 0"
13' 0"
13' 0"

11' 0'
11' 0"
11' 0"
11' 0"
11' 0"

11'
12'
12'
13'
13'

6"
0"
6"
0"
6"

5'
5'
5'
5'
5'

1"
1"
1"
1"
1"

3' 0"
3' 0"
3' 0"
3' 0"
3' 0"

4' 0"
4' 0"
4' 0"
4' 0"
4' 0"

 16'
16'
16'
17'
17'

6"
6"
6"
0"
0"

4' 0'
4' 0"
4' 0"
4' 6"
4' 6"

- 15"
15'
15"
15"
15"

4' 10"
4' 10"
4' 10"
4' 10"
4' 10"

13'
13'
13'
14'
14'

6"
6"
6"
0"
0"

11' 3"
11' 3"
11' 3"
11' 9"
11' 9" .

150'
150'
150"
150"
150"

901
90/
90/
90#
90!

64,000
68,000
72,000
77,000
82,000

1 0 0
25 Aux.

60'
70'
80'
90'

100'

50'
50'
50'
50'
50'

11' 6"
12' 0"
12' 6'
12'6"
12' 6"

15' 6"
15' 6"
15' 6'
15'6"
15' 6"

11' 0"
11' 0"
11' 0"
11'0"
11' 0"

13'
13'
14'
14'
15'

0"
6"
0"
6"
0"

5' 6"
5' 6"
5' 6'
5'6"
5' 6^

4' 0'
4' 0"
4' 0"
4'0"
4' 0"

4' 0"
4' 0"
4' 0"
4'0"
4' 0"

20'
20'
20'
20'
20'

0"
0"
6"
6"
6"

5' 0"
5' O'
5' 6"
5'6"
5' 6"

15"
15"
15"
15"
15"

6' 1"
6' 1"
6' 1"
6' 1'
6' V'

17'
17'
17'
17'
17'

0"
0"
6"
6"
6"

14' 6"
14' 6"
15' 0"
15' 0"
15' 0" ,

180"
y r
180"
180"
180"

100#
mon
100#
100
100/i

85,000
90,000
96,000

101,000
106,000
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The dimensions for operatui *4 cages arc based on manual control. For lifts greater than those listed, add for each 10 feet additional lift as follows:

Add X to G and P and X t o  V and W

Typical 35-ton capacity steel mill crane installed in continuous strip mill
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T
types

HE specifications for steel mill cranes pro-
vide for a variety of constructions of the
various component units for the differ-
ent services in the steel mill in respect to

of girders, types of  end trucks, for different
:apacities and services, types of bridge drives, cages
and trolleys, as well as the complete make-up of cranes
to perform special functions. Cranes for handling

ladles, charging cranes, plate handling cranes, ingot
handling cranes, soaking p i t  carriages, and many
other types are required in  the steel mil l .  On the
pages that follow are illustrated and briefly de-
scribed an assortment of the component units that
go into the make-up of various types of  steel mil l
cranes and specialties t ha t  have been bui l t  b y
"Shaw- Box."

STEEL M I L L  C R A N E  D E TA I L S

In the development o f  details o f  the component
units that go into the make-up of steel mill cranes,
the focal points of their development are to provide
rugged construction, maximum accessibility, quiet
operation, and the ability to resist the impacts and
vibrations set up by continuous high-speed opera-
tion. The accomplishment of  these things result in
lower maintenance on the crane, as well as the
supporting structures on which the cranes operate.

The design, machining, and fabricating processes
followed in  the manufacture of  cranes can either
minimize or  enhance the performance, operation,
and maintenance cost of  the crane. I n  Section I V
of this book are suggestions for appraising values
contained in any offering which will assist in recog-
nizing the various fabrication and machining prac-
tices that  can be followed in  crane manufacture.

For certain locations in the steel mill, heavy duty
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industrial cranes manufactured by
some crane builders, w i t h  sl ight
modification, are suitable and obvi-
ously are less expensive than cranes
built exactly to steel mill specifica-
tions. However, in these cranes the
design and fabrication processes fol-
lowed are those indicated as being
preferable in Section IV of this book.

Bridge dr ive center machinery assembly w i th  the motor  coupled di rect ly  to  a  gear
reduction unit. Gear housing is made from heavy steel plates and "f lame c u t "  bil lets
electrically welded t o  fo rm a  substantial housing.

•

Tota l ly  enclosed individual driving gear reductions used
at each end of the crane when the cross-shaft is directly
coupled t o  the ends o f  the moto r  armature, and  t he
driving t ruck wheels are keyed t o  shafts connected t o
the uni t  by  flexible couplings.

Bridge drive machinery center assembly w i th
the drive shaft supported on back axle bear-
ings on  the  motor  f rame as used in  ra i lway
practice.

Long span steel nul l  (-Tam bridge with rigid cud rune, , 11,41 ,  11,1 11 tit I. Nt1111.1

g (  F ( 1 1 1 1 ( 1 1 1 , 1 1 %  i t  1 1 . 1  %%111. h  t h .  , h  i n r  w l . .  I  . . . I ,
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END TRUCKS

FOUR WHEEL CRANES
TWO WHEELS P E R  TRUCK

Typical of  end truck construction
for use on cranes where the wheel
loads may be resisted satisfactorily
with two-wheel trucks are the illus-
trations on this page. Notice that
the trucks are of heavy construc-
tion built up from steel plates and
"flame c u t "  billets. Not ice also
the machining pads for the girder
seats, the integral drive shaft bear-
ing, and the spring bumpers.

In th is  construction, wheel
bearings are Hyatt roller hearings
on one side of the wheel axle, and
Timken ro l ler  bearings o n  t h e
other.
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EIGHT WHEEL CRANES
TWO WHEELS P E R  TRUCK

For long span heavy capacity
cranes when t h e  wheel load i s
greater than can be resisted b y
four wheels, the crane is supported
on four two-wheel trucks as illus-
trated, one o f  them supporting
each end of each girder. The girders
are connected together by a sub-
stantial end tie, as illustrated be-
_ a n d  supported on the equalizer

pin in the trucks.

The driving wheels are con-
nected to one of the bridge dr ive
machinery units illustrated on page
129.
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CAGES

There are many types of operator's cages for steel
mill cranes. The type to be used is dependent upon
the service and type of control apparatus applied.
In all cases, however, accessibility from the cage to
the crane platform is by way of a stairway, instead
of a ladder as employed on industrial cranes.

The cage at the left is a typical open-type cage
in which either manual or the master controls for
magnetic control may be installed. The illustration
at the lower left is of a typical enclosed operator's
cage employed when the magnetic control panels
and resistors are installed i n  a  separate control
cabin; while the illustration at the lower right is o
an enclosed-type cage with the cabin for the mag-
netic contactor panels and resistors is built integral
with the cage.
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T

TROLLEYS

HERE are a great many types of crane
trolleys for steel mill cranes required for
the various operations in the steel mill.
Those illustrated on the following pages

typify the engineering interpretation o f  specifica-
tions to meet these requirements by "Shaw-Box".
They are also representative of  the most modern
trends and practices followed in fabricating quality
cranes ranging from a simple single hook trolley to
a trolley to handle both a magnet and a grab bucket.

Because the hoisting motion and the trolley
travel motion of steel mill cranes are in almost con-
tinuous operation, i t  is of utmost importance that

two conditions be met. First, that all operating parts
are very heavily proportioned to provide for a large
wear factor, and also that each individual wearing
part must be readily accessible for inspection and
maintenance purposes.
The trolley illustrated below is a combination mag-
net and bucket handling crane trolley having three
hoisting units; two of  them to  operate a two-line
grab bucket, and the third to handle a lifting magnet.
Notice the  "Shaw-Box" spring dr ive cable reel
mounted on the trolley to handle conductor cable
for the lifting magnet.
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Typical ten-ton capacity trolley for
steel mill crane as viewed from the
trolley drive side. Notice the diag-
onally split wheel bearings to elimi-
nate thrust from the cap bolts and
to facilitate wheel removal. Al l  roll-
er bearings are mounted i n  cart-
ridges that keep the grease in and
the dirt out and prevent distortion
of the bearing cases.

Typical  ten-ton capacity,  single
hook steel m i l l  crane t ro l ley  as
viewed from the hoist motor side,
Notice the substantial gear housing
for the hoist gearing bui l t  up from
steel plates and "flame-cut" billets.
Roller bearings are used through-
out, wi th oil seals a t  shaft entries
to prevent oil leakage.

A typical 30-ton capacity steel mill
crane trolley wi th  auxiliary hoist.
Auxiliary ho is t  i s  employed t o
handle a  l i f t ing magnet and the
cable winding reel is coupled to the
drum shaft. Notice the substantial
gear housings for  each hoist gear
train a n d  t h e  double magnetic
brakes on each hoist mechanism.
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Another type o f  trolley construc-
tion preferred by some mills is the
one w i t h  w o r m -geared mecha-
nisms, instead o f  the usual spur
gear drives. The trolley illustrated
at the r ight  is o f  15-ton capacity
and was built for magnet handling
service. The hoist mechanism is a
direct-worm drive w i th  the lower
half of the gear housing formed in
one o f  t h e  t ro l ley  s ide frames.
Trolley frame is bui l t  up of  struc-
tural steel welded into a rigid one-
piece unit.

The trolley illustrated at the left is
of 60-ton capacity with an auxiliary
hoist equipped throughout  w i th
Timken roller bearings. Each hoist
mechanism is a direct-worm drive.
The trolley frame is built up of steel
members welded into a  r igid one-
piece frame, and  t h e  lower  h a l f
of each gear housing is formed in
one of  the side frames.

Two 25-ton capacity "Shaw-
Box" steel mill cranes built to
serve a slab yard. These cranes
are subjected continuously to
heavy impacts, and therefore,
must be most substantial ly
built. Contrast their construc-
tion and size w i th  cranes o f
equal capacity for regular in-
dustrial service.
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TROLLEY D E TA I L S

At the left are top and bottom views
of a typical trolley frame for a steel
mill crane prior to the mounting of the
machinery units. Notice the machin-
ing pads for the machinery units to
eliminate the necessity of using shims
to obtain perfect alignment. Not ice
also how rigidly the frame is braced
in a l l  directions. Frame i s  bu i l t  u p
entirely o f  structural steel members
welded into a rigid one-piece unit.

L I F T I N G  TA C K L E

At r igh t  are illustrations o f
typical safety lower  blocks
and hooks (single hook and
sister hook types) as well as a
motor operated tong used for
several conditions that prevail
in steel mills.
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T
SPECIAL S E RV I C E  E Q U I P M E N T

0 MEET all o f  the crane requirements
of steel mills, there are cranes designed
specifically to perform a special service.
Each o f  the individual crane builders

have specialized on certain types — "Shaw-Box,"
for example, has specialized in the development and

building of plate handling cranes, soaking pit carri-
ages, and cranes with multiple lifts for certain oper-
ations in tube mills. B y  focusing their attention
particularly on these specialties, they have become
known as specialists for the supplying of this type of
equipment.

At the left is illustrated a special
four-point l i f t  (four hooks) steel
mill crane with all hooks opera-
ting simultaneously. The  crane
i l lustrated i s  equ ipped w i t h
"Shaw-Box" p a t e n t e d  sp r i ng
end trucks to relieve the building
of the impacts set  u p  b y  the
crane. This end truck is describ-
ed in detail on page 79.

At the right is illustrated a two-
hook special crane of 15-ton ca-
pacity ( independent ho is t ing
units) mounted o n  a  rotat ing
trolley. The trolley rotates 360
degrees.
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T

P L AT E  H A N D L I N G  C R A N E S

HE handling of steel plates for the steel
mill has long been a  specialty o f  the
sponsors o f  this book and, as a result,
their plate handling cranes, both travel-

ing and gan t ry  type,  have included i n  the i r
makeup many construction details that contribute
much toward the better performance their cranes
give. In  addition to the usual plate handling opera-
tion, these cranes are available with patented vari-
able flux control, whereby a number of  plates are
picked up at one time and discharged singly.

Some of the features included in the make-up of
these cranes are hoisting and lowering by means of
winding drums and ropes, but with the lifting beams

having rigid upright posts that are guided by rollers
to prevent either sway or twist of the load ; automatic
upper and lower l imit  switches; slack cable l imit
switches as an additional protection i n  lowering;
and, slowdown and final end travel l imit switches.

Adjustments are provided at the dead ends o f
the ropes f o r  leveling the  l i f t ing beam; flexible
couplings are employed at  al l  motors; axle bear-
ings are oil pot  type. Direct bridge drive is used
with all o f  the bridge traveling machinery at the
center o f  the bridge and the driving wheels con-
nected to  the heavy cross shaft b y  couplings.

The entire' cranes are very ruggedly constructed
for the heavy continuous duty they must perform.

Below is i l lustrated one o f  a bat tery o f  plate handling overhead travel ing cranes. Notice the  l i f t i ng  beam
supporting the l i f t ing magnets and the guide posts to  prevent the magnet l i f t ing beam from twist  and sway.
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Plate handling gantry crane in which all of the construction features employed in the overhead traveling type are included.

SOAKING P I T  C A R R I A G E S

OAKING pi t  carriages are special han-
dling devices developed for steel mills to
break the sand seal and remove the
covers from the ingot soaking pits. The

soaking p i t  carriages developed b y  "Shaw-Box,"
and covered by many patents because of their con-
struction, provide smoother operation, a n d  a t
decidedly low maintenance cost on the carriages,
pit covers, and pits. Their smoother lifting is accom-
plished by the use of eccentrics, instead of the usual
hydraulic cylinder or crank mechanisms. Construe-

, is rugged to withstand the most severe service.

Included in their construction are features that
insure utmost safety, convenience, and low operating
cost.

The traverse motor and driving mechanism is
thoroughly protected by being placed inside of one
of the girders; spherical bearings on the top and
bottom of hangers allow the lift beams to "thread"
into the lifting tees; a system of interlocks and heat
shields are employed t o  give utmost safety and
protection; and the lifting cover automatically shuts
off fuel control to conserve heat to the utmost.
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At the right is a shop view of the latest
design "Shaw-Box" soaking pit carriage.
Notice the  rugged construction, clean
cut design, and the protection afforded
the mechanism from heat.

-

A typical installation o f  a soaking p i t
carriage serving two rows•of pits. Notice
pit cover at the right has been lifted.

- - e m m u N E L L - z i a m

:wo

Typical installation of a soaking pit car-
riage serving three rows of pits. Notice the
eccentrics emp loyed  as  t h e  l i f t i n g
medium.
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SPECIAL P U R P O S E  C R A N E S  A N D  E Q U I P M E N T

T
HERE are load handling requirements
that necessitate equipment of special de-
sign and make-up to perform specific jobs
in industry. This type of  equipment is

termed "special purpose equipment," and  i t  i s
built to meet conditions that are prevalent in certain
industries and frequently to perform a single opera-
tion in an industry. Much of this equipment con-
sists o f  standardized units bui l t  on a  production
basis, b u t  assembled into a  special arrangement
suitable for a particular use. Included in this classi-
fication are Grab Bucket Cranes, Ice Plant Cranes,
Cupola Chargers, Assembly Cranes, Drop Pit Tables,
and other equipment. Al l  of this equipment is built
D meet those requirements of industry that cannot

satisfactorily be met except by modifying the designs
of standard types of cranes.

In th is  section are illustrations and outl ine
dimensions of  standardized special purpose cranes.
The specifications of  this equipment are contained
in Section IV of this book.

Primarily, to give an idea of  the type and com-
bination of cranes and crane units that have already
been built by "Shaw-Box," and which lend them-
selves to  further modification t o  meet special re-
quirements, illustrations and a brief outline of the
function and service each will perform are included.
In each case where a major standard uni t  is em-
ployed, cross-references are given so that its detailed
construction and design may be studied.

From the information in this section, an idea of the
many crane arrangements and combinations that
are possible to  meet any specific or  unusual load
handling problem that industry has, may be obtained.

GRAB B U C K E T  C R A N E S

The modern grab bucket crane
provides a  "one-man" means o f
handling bulk material of any kind
rapidly and economically. I t  i s
employed i n  industry t o  handle
coal, refuse, sand, ore, gravel, slag,
fertilizer, and other similar bulk
materials. Because of the continu-
ous operation required of  it, i t  is
essential that i t  be of rugged con-
struction, mechanically efficient,
and have electrical equipment ap-
plied so that i t  will stand continu-
us service. I t  is also essential that

this type of equipment be built so
that replacements may be easily
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Capacity
in Tons A 1 K S1 Ci N L M P R V W Litt G Rail

Maximum
Wheel
l o a d

2 50'
60'
80'

100'

4'
4'
5'
5'

10'
10'
0"
2"

2' 6"
2' 6'
2' 6"
2' 6"

2' 9'
3' 5"
4' 1'
4' 9'

3' 2"
3' 2"
3' 2'
3' 2"

5' 8"
5' 8"
5' 8"
5' 8"

4' 0"
4' 0"
4' 0'
4' 0"

3' 9'
3' 9"
3' 9"
3' 9"

10'
10'
11'
14'

I'
8"

10"
2"

7'1
/I:"
u';'
8' , '

10' 8'
10' 8"
10' 8"
10' 8"

6'
6'
7'
8'

6"
6"
1"
1"

60'
60'
60'
60'

6' 6"
6' 6"
6' 6"
6' 6"

50.
50.
50.
50

13,000
14,000
19,000
20,000

13 3 3 ;2
50'

68°0:
100'

5'
5'5

5'

4"
4"4

4''

3' 0'

331 CIO:
3' 0"

2' 9"

43: 51"
4' 9'

3' 4"
44:

3' 4"

6' 81/.1"
66; 8811//e :

6' Pi"

4' 3"
44; 33:

4' 3"

4' 0'
44; 00",

4' 0"

10'
1171;

14'

7"
2"4

2"

/
871,..

8' •., '

11' 0"
1111 00;

11' 0"

6'
6'1

8'

9"
9"4

1"

75'
7755',

75'

7' 0"
77', 00';

7' 0'

50,
5500:

50-

15,000
16,80022

000
23,000

5 50'
60'
80'

100'

5'
5'
5'
5'

4'
6"
8"
8"

3' 6"
3' 6"
3' 6
3' 6"

3' 5"
3' 9"
4' 5"
5' 1"

3' 4"
3' 4'
3 4"
3' 4"

7' 91/z"
7' 91/2'
7' Tv?'
7' 91/2"

4' 9"
4' 9'
4' 9"
4' 9"

4' 6'
4' 6"
4' 6"
4' 6"

11'
12'
12'
l'-:*

9"
0"
4"
?"

71,?
71/,, '
81y
8'.'?"

II' 4
11' 4'
11' 4"
11' 4"

7'
7'
7'
8'

3"
3"

10"
4

90'
90'
90'
90'

8' 0"
8' O"
8' 0'
8' 0"

50.•
50.,
50.
50,

21,000'
22,000
24,000
26,000

Bucket Cranes

and quickly made to keep the time-out-
of-service to a minimum.

In general, a grab bucket crane con-
consists of the usual heavy duty indus-
trial crane bridge with a hoisting trolley
having two hoisting mechanisms, one to
operate the closing l ine o f  the grab
bucket and the other t o  operate the
holding lines. A t  the right is illustrated
a trolley for  a  grab bucket crane as
built by "Shaw-Box." In make-up, the
hoisting mechanisms are similar to those
employed in standard heavy duty in-
dustrial cranes. Proper application o f
motors for this type of crane is given in
Section V.

O U T L I N E  D I M E N S I O N S
Outline dimensions o f  "Shaw-Box" bucket cranes t h e  weight o f  the bucket plus the weight o f  the
are given below. Capacity rating is on the basis of m a t e r i a l  handled by the bucket.

Dimension " V "  is g rea te r  than on standard three•moror rvoe - 5 -  crones n  order  to a l low 1"0 c l ea rance  between cob and bucket.
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G A N T RY C R A N E S
Gantry cranes are built in two styles, one the travel-
ing type, the other the stationery type. The traveling
type has three motions; hoist, trolley travel, and
bridge travel, and is designed to serve large areas.
The stationery type has only two motions; hoist and
trolley travel, and is commonly only employed for
intermittent service. Unlike the overhead type, both
types are supported from the ground ; the stationery
type on a permanent foundation, the traveling type
on rails installed on foundations of  either railroad
ties or concrete of proper proportions to resist wheel
loading on the crane.

Above il lustration is o f  a magnet handling Gantry Crane with a cantilever
at each end, performing a  typ ica l  rapid handling service. Th is  crane is
used to load and unload freight  cars in  a large scrap yard.

A typ ica l  stationary gantry  crane as used at  transfer points o f  railroads
where volume is comparatively small but material to be handled is heavy.

An unusual type of gantry crane. This crane is 200 feet in length and has a
l i f t  o f  85 feet. I t  is  used t o  unload miscellaneous material  f rom ships,
l i f t ing i t  f rom the ship and depositing i t  on the  p lat form shown on the
left o f  the crane and then the entire load is transported along the dock
by the crane.

Single leg coal handling gantry crane employed to unload and rehandle all
the coal used by  a large power plant.

Traveling gantry crane as employed at  transfer points of  railroads ‘s . t e
volume of freight to be transferred is too great to be economically done by
a stat ionary gantry crane, as i l lustrated a t  the left.
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T R AV E L I N G  WA L L  C R A N E S

Traveling wall cranes are employed to serve localized
areas in industrial plants to  supplement the over-
head traveling crane and release i t  for other duty
or to perform a specialized service.

Basically, they are traveling j i b  cranes w i th
stationary boom operating on two tracks installed
in a vertical plane on the side of a building.

This type o f  crane imposes heavy cantilever
loadings and thrusts on the side o f  the building
structure, therefore provision must be made in the
building design to resist these heavy loadings. I t  is
also important that the tracks for the wall crane
be designed to resist, without appreciable deflection,
the vertical loadings and horizontal thrusts set up
by them.

Typical  top braced wall crane, wi th  standard crane trol ley to provide the
hoist and  t ro l ley t ravel  mot ion, serving the  assembly f loor o f  a heavy
machinery manufacturer.

Under-braced wal l  cranes employing a standard commercial type mono-
rail type trol ley for hoist and trol ley travel. Th is  is a comparatively in-
expensive type. Those illustrated are used in an electrical repair  shop o f
a street ra i lway  company t o  supplement a n  overhead crane.

Under-braced wall  crane wi th  standard crane trol ley providing the hoist
and trol ley travel motion. The one illustratecrserves a localized area of  an
erection floor as an auxil iary to the large overhead crane.

ASSEMBLY C R A N E S
Assembly cranes are a  special service overhead
traveling crane developed for the assembly bays of
steel fabricators. I n  make-up, they consist o f  a
standard crane bridge on which is mounted a sta-
tionary hoist mechanism operating two hooks simul-
taneously which carry a long I-beam track on which

are several trolleys, each with a  load hook. This
beam is raised and lowered by the hoist mechanism.
Long loads are lashed t o  several trolleys. Short
pieces or light loads are handled on one of the I-beam
trolleys. The illustrations below show a close-up of
an assembly crane and a typical installation.
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C

CUPOLA C H A R G E R S

UPOLA chargers are built, basically, in
two types; one the monorail type, the
other the crane type as illustrated above.
They are special purpose equipment for

c r y  use exclusively. They make possible maxi-
num melting capacity with the minimum of labor.
n addition, their use results in a correct distribution
•f charge, faster melting, less coke consumption, and
)otter metal—all at lowest cost.

When a cupola charger is used, the charges are
assembled in a number of special cone-bottom charg-
ing buckets, then one man in the charger builds up
the charge in the cupola. With the style illustrated,
the buckets are lowered into the cupola, discharged,
and the entire charge is bui l t  up in  layers. This
method is preferable to that of holding the bucket
shell just inside the cupola door and discharging i t
from that height.

The mechanisms o f  the most modern cupola
chargers are similar to those of a bucket crane because
the charging buckets require two lines t o  operate
them, one to close the bucket, termed the closing
line, the other to hold the bucket shell while the
cone-type bucket bottom is lowered to permit the
charge to  leave the bucket. The type o f  charger,
whether monorail o r  crane type, tha t  should be
used, is dependent entirely upon the location of the
cupola in relation to the storage yard and storage
bins.

CAR B O D Y CRANES

!ar body cranes, commonly used in street railway
pair shops, are used to raise the car bodies from

he trucks so that they may lie rolled from beneath
he car body.

In construction, this type of crane consists of a
tandard f loor-controlled electric traveling crane
ridge and a special crane trolley designed particu-
arly for this service. The trolley has a  standard
rolley drive mechanism, but the hoist mechanism,
. standard unit. is built into the crane trolley and

es two hooks simultaneously which are prop-
rly spaced to permit the car body between them.
;:xcept for its larger capacity. this crane is similar
o multiple l ift ice plant cranes.
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T
ICE P L A N T  C R A N E S

HE overhead crane is an important piece
of equipment in the ice plant. I t  is em-
ployed to pull the ice from the freezing
tanks and take i t  to the ice dump. The

type of crane employed depends upon the number
of cans that are 'to be pulled at a time. For small
plants, where.two cans are pulled at  a time, the
single girder push type with electric hoist equipped
with can dogs is the most popular arrangement.

When four to six cans are pulled at once, the
usual arrangement is a single girder electric crane,
an illustration and dimensions of  which are shown
on page 34, with which a lifting bail is employed.
The illustration at the right shows a typical instal-
lation o f  this type of  crane pulling six cans of ice
from the freezing tank.

When more than six cans are to be pulled from
the freezing tank at a time, then the multiple point
lift crane is employed.

SINGLE P O I N T  L I F T

Single point l i f t  push type crane, as used in  small ice plants. Bridge and
trolley travel is accomplished by pushing on the load. Bridge wheels are of
large dimensions to permit  fast easy travel. Hoist  is heavy du ty  electric
hoist w i th  push type trol ley equipped w i th  can dogs instead o f  the usual
hoist hook.

M U LT I P L E  P O I N T  L I F T
Multiple point l i f t  ice plant cranes come in  two
types, one consisting o f  a standard crane bridge
with a crane trolley with two hoisting hooks operat-
ing in unison. This type is employed to pull up to
13 cans at a time. Typical applications of this type

1 • • • • • • •

1_,0—Tallipponom
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crane are shown on the next page, and the diineH-
sions of the sizes in which this type is available are
also on the opposite page. The other type is of almost
similar design, except that it has a stationary hoist-
ing mechanism built on the crane bridge with from

.1
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Capacity
in Tons

Lift
to

A Span
to

C Rail
to Roof .1 K [ M S Rail

maximum
Wheel
Load

Il 3 0 0  LB.
CANS

4.0 LB.
6  C A N S

8' 0"
8' 0"
8' 0"
8' 0"
8' 0"

20'
25'
30'
35'
40'

3' 0%4"
3' 0%"
3' 01/4"
3' 01/4"
3' 0%*

2' 10%"
2' 101/4"
2' 103/4"
2' 10%"
2' 10,4"

3' 8"
3' 8"
3' 8"
3' 8"
3' 8"

1' 0"
I' 0"
I' 0"
1' 0"
l' 0'

1' 0"
1' 0"
1' 0"
1' 0"
1' 0"

2' 10"
2' 10"
2' 10"
2' 10"
2' 10"

300
300
30,7
300
300

3,300
3,450
3,630
3,850
4,000

1 0  3CANL5B.

8  4 0 0  LB.
CANS

8' 0"
8' 0"
8' 0"
8' 0"
8' 0"
8' 0"

20'
25'
30'
35'
40'
45'

3' 0% "
3' 0%"
3' 0% "
3' 0%"
3' 0%"
3' 0%"

2' 10% "
2' 10%"
2' 10% '
2' 10M"
2' 10% "
2' 10% "

3' 8"
3' 8"
3' 8"
3' 8"
3' 8"
3' 8"

1' Cr
1' 0"
1' 0"
1' 0"
1' 0"
l' 0'

1' 0'
1' 0"
1' 0"
1' 0"
1' 0"
1' 0"

2' 10"
2' 10"
2' 10"
2' 10"
2' 10"
2' 10"

300
300
30"
300
300
300

3,500
3,750
4,100
4,150
4,300
4,550

300 LB.
CANS

1 0  400 LB.
CANS

8' 0"
8' 0"
3' 0"
8' 0"
8' 0"
2' 0"

20'
25'
30'
35'
40'
45'

3' 0,4"
3' 0%"
3' 0% "
3' 0%'
3' 0% "
3 0',4

2' 10%"
2' 10% '
2' IP:"
2' 10 %"
2' 10% "
2' 10: "

3' 8"
3' 8"
3' 8"
3' 8"
3' 8"
3' 8"

1' 0"
1' 0"
1' 0"
1' 0"
1' 0"
1' 0 '

1' 0"
1' 0"
1' 0
1' 0"
1' 0"
1' 0 '

2' 10"
2' 10"
2' 10'
2' 10"
2' 10"
2' 10"

300
30,
300
300
30"
30.

3,700
3,900
4,350
4,500
4,800
5,300
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three to six hooks operated simultaneously by the
one hoisting mechanism and carrying the l i f t ing
bail. This type o f  crane is employed in  large ice
plants where i t  is desirable to pull an entire row of
cans at a time.

In make-up, multiple point l i f t  ice plant cranes
are bui l t  up  o f  standard units. The  bridge is a
standard overhead electric traveling crane bridge
and the trolley or stationary hoisting units are built
up from the units employed i n  the make-up o f
standard crane trolleys.

O U T L I N E  D I M E N S I O N S  M U L T I P L E  L I F T  C R A N E S
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T
DROP P I T  TA B L E S

HE drop p i t  table is a special purpose
machine exclusively used b y  railroads
and electric railway systems. I t  is em-
ployed a t  division points, back shops,

roundhouses, and coach shops to permit economical
maintenance o f  the rolling stock a t  these points
instead of at the main shops. I t  is a necessity at the
main car and locomotive repair shops because i t  i8
utilized t o  remove and replace locomotive drive
wheel sets, tender trucks, car trucks, Diesel wheel
sets, trucks, and motors.

The table is installed in a pit that intersects each
of the tracks that the drop p i t  table is to  serve,

From th is  v iew o f  a  " S h a w -Box"  electr ic  tab le w i t h  i t s  top ,  m a y  be
appreciated the simple clean-cut design and rugged construction. Not ice
that  the t rucks are the same as t h a t  o f  a crane. and t ha t  the  traveling
gear and housing is the same un i t  as used in the trol ley drive of  ❑ creme.

because one table wil l  serve a number o f  tracks.
The gap in each service track is spanned by a table
top on which there are matching rails. The table
top is locked in position, hence the tracks, except
when drop pit table is in operation, are continuous
and rolling stock may pass over them without in-
terruption.

The two types o f  drop tables developed b y
"Shaw-Box" were each a new engineering develop-
ment i n  drop tables--their electric table in  1929
wherein lifting was accomplished by means of  flat
steel cables and winding drums, and their hydraulic
tables developed in 1949 developed principally for

Hydraul ical ly operated tab le  developed par t icu lar ly  f o r  Diesel shops.
Operating t ime cycle is approximately twice as fast as the usual table be-
cause o f  two speeds o f  l i f t ,  a fast speed for  quickly raising and lowering
table and a slow speed for use in "working zone" on heavy loads.
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Diesel shops. Both designs and many of the details
of them are covered by patents and applications
that are pending.

In make-up, each type consists of the table truck
and the table top which is raised and lowered by
motors o n  the  electric table and b y  hydraulic
cylinders on the hydraulic table. The table top is
detachable and equipped wi th  locking bars, and
sections of rail form a continuous rail over the pit
when i t  is locked in  position. Movement o f  table
along the pit may be accomplished by pushing on the
load, by a crank handle, and on electrically operated
tables by electric motor, and on hydraulic tables by
hydraulic motor.

The above view shows the f i rst  operation i n  removing a pair  o f  drivers
from a  locomotive w i th  an electric table. A f t e r  wheels arc lowered, the
table is traveled t o  the service t rack and the  wheels rolled ou t  and are
ready t o  be taken to  the repair shops.

Hydraul ical ly operated tab le  developed par t icu lar ly  f o r  servicing pas-
senger and freight cars. On this table the operators stand on a plat form
integral wi th  the elevator so they are always at the same level as the axle
being handled.

Hydraul ical ly operated table developed for use in  shallow pits, Th is  is a
self-contained uni t .  P i t  required is only approximately 4 '  6" deep.
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CAR BODY SUPPORTS

An essential piece o f  equipment fo r  car repair shops are
supports for car bodies. They come in  a variety o f  styles,
the most popular being the crane type and the floor mounted
type as illustrated a t  the left.

The crane type consists o f  a simple electrically operated
bridge on which two electrically traveled trolleys, each with
a rigid arm wi th feet below to  engage the si l l  o f  the car
body. The floor mounted type consists o f  two girders, each
supported on pedestals and carrying hand operated trolleys
with seats to  engage the sill o f  the car body. Both types
are used to  support ca'r bodies after they have been raised
off of the trucks unti l  the trucks have been serviced; thus,
releasing the overhead crane or drop table for other duties.

T R A N S F E R  TA B L E S

Transfer tables are employed in the railway yard and
shop as a medium to transfer locomotive and cars
from one track to another, or from shop to yard, or
vice versa. Operating on rails in the shallow pit, the
rails on the top of the table match up with rails on
each side of the pit so that rolling stock may roll or
be pulled on the table and transferred to the desired
track. Electrically operated pul l ing winches and
guide sheaves are mounted and guide cars or loco-
motives on or off the table.

In construction they are similar to a crane bridge
and design principles are the same as for crane bridges
as outlined in Section V.  However, because of the
desirability of keeping the pit as shallow as possible,
intermediate trucks and wheels are employed t o
divide the total length into short spans.
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E

ERECTING A N D  M A I N TA I N I N G  CRANES

E R E C T I N G

RECTING cranes may be either a simple
or complicated expensive process, de-
pending upon the preparation made prior
to the receipt of  the crane. The manu-

facturer provides for easy erection by dismantling
the crane in the shop after i t  has been completed
and match-marking each dismantled part to facili-
tate erection.

By far, the least expensive and most satisfactory
way to handle the erection of a crane is to have it
erected by a local rigging contractor or, in the case
of new construction, have the steel erector place the

.ane in position under the supervision of the crane
builder's erection superintendent. The  contractor
will place the crane on the runways and make the
connections, the crane builder's erection superinten-
dent will see to it that all connections are properly
made and place the crane in service.

When employing a contractor to place the crane
on the runways, be sure he is experienced in erecting
heavy machinery and has proper and safe equip-
ment. I t  is very important the crane is brought into
the building so that minimum handling for proper
positioning on runways is required after it has been
brought in. Arrangements should be made with the
crane builders for their superintendent o f  erection
prior to the arrival of the crane.

There are a few precautions that should be taken
during the erection which wi l l  save considerable
expense. I t  is important that the hoisting trolley be
placed on the bridge rails correctly, and not turned

round side for side. I t  is of utmost importance that
the girders be square with the trucks and also that
the " f i t "  bolts furnished with the crane be used for

making the connection between the  girders and
the end trucks. Under no circumstances should the
riggers be permitted to "dr i f t "  the holes to permit
entry of connecting bolts.

Maximum economies i n  crane installations i n
new buildings may be effected if the crane is ordered
far enough in advance so that it can be delivered in
time for the steel contractor to place i t  on the run-
way. I f  the location o f  the current conductors is
determined and incorporated i n  the drawings for
the building's steel, considerable expense wi l l  be
saved in the erection.

I t  should be remembered that the crane builder
is a manufacturer of machinery and not a general
erection contractor. When the crane buyer insists
that the crane builder assume the complete erection,
the crane builder follows the procedure outlined
above and simply contracts for the erection and adds
his handling expenses to  the erection contractor's
price.

BEFORE YOU START THE CRANE

After the crane has been placed on the runways and
all connections made, i t  is important, before i t  is
started up, that a final "check-up" be made. Experi-
ence shows that  a  careful check-up prior t o  the
starting up o f  the crane has, i n  many instances,
prevented costly damage to new expensive equip-
ment. Here are the things that should be carefully
checked:

(1) Check all bolts for tightness and be sure lock
washers have been used.
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(2) Check for and remove any loose parts, such
as bolts, nuts, bars, hammers, wrenches, and
the like that may have been inadvertently
left on top of the girders or trolley or on the
top of the platform.

(3) Check for any oi l  spillage that may have
occurred during erection and wipe oil spots
dry.

(4) Thoroughly grease every bearing on  the
crane and check all gear housings for oil.

(5) Grease thie hoisting rope.

In the original and subsequent lubrication of the
crane, be sure to use the lubricants recommended
by the crane builders.

WHEN YOU FIRST START THE CRANE
Before the crane is placed in service, there are three
very important things that should be done. First,
check the direction o f  rotation o f  each controller
handle to effect movement o f  each o f  the crane's
motions. Next, check the operation of the hoist motor
brake, and finally set the upper limit stop so that the
current is shut off when the crane hook reaches its
uppermost safe limit of travel. Slight adjustment of
each of the above points may be necessary so that
each o f  these units operate as the crane builder
intends that they should.

Instructions for  making the adjustments that
may be necessary are in the instruction manuals that
usually accompany the crane.

M A I N T A I N I N G  C R A N E S

An overhead crane represents a sizeable investment
which has been made to obtain the service that an
overhead crane can give. This investment can and
should be protected, as by doing so the life of the
crane is prolonged and the cost to maintain i t  kept
to a minimum. B y  following regularly just a few
simple practices, crane tie-ups and operating ex-
penses may be kept to the very minimum.

Experience has shown t ha t  t he  majori ty o f
failures o f  any mechanical appliance are usually
traceable to lack of lubrication. Hence, it is of para-
mount importance that the crane be regularly lubri-
cated at all points as directed by the crane manu-
facturer with the lubricants recommended by the
crane manufacturer.

Regular thorough inspection of all parts of the
crane should be made. A n y  fastenings that have
become loose should be tightened immediately. As

parts wear, they should he replaced without delay.
Commutators and slip rings of motors should be

regularly cleaned and replaced as they become worn.
Controller fingers and contacts should be kept clean
and they should be replaced when they become
pitted or burned. Current collectors should be re-
placed as they wear.

The limit stop that prevents over-travel of  the
crane hook should be regularly checked. Al l  brakes
should be kept in adjustment. On alternating current
cranes, i f  the brake is solenoid operated, i t  is essen-
tial that the proper air gap of the solenoid be main-
tained. Ropes should be regularly treated with rope
lubricant, and i f  any strands are broken the rope
should be replaced.

By following these few simple rules, maintenance
costs will be greatly reduced and new crane perform-
ance will be continuously maintained.

I N S P E C T I O N

The majority o f  crane tie-ups and failures are at-
tributable to superficial instead of  thorough crane
inspection. This may be avoided i f  it is set up with

the maintenance department of  the plant that the
cranes are to  be thoroughly inspected a t  regular
intervals. In order to insure thorough inspections by



Crane Inspection

users of  their cranes, the sponsors of this book
have developed the Crane Inspection Report, repro-
duced below. This form 'has been very effective
in insuring thorough inspections; has been adopted
as a standard by many of the largest crane users.
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Of equal importance to thorough inspection, is
that the adjustments tha t  the  inspections show
should be made are made, and the parts that the
inspection shows should be replaced are replaced
as quickly as possible after the inspection.
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OPERATING ELECTRIC TRAVELING CRANES

T
HE CRANE operator's job is an important one in industry, because all materials and finished
parts must be handled not once, but many times during the production process. And all of this
handling is controlled by the crane operator. The crane operator's responsibility should be
outlined to him or her because, at his fingertips, is the safety of his fellow employees and the

power to prevent damage to expensive equipment. Here are suggestions that have, in the past, proved
helpful to many crane operators.

LEARNING T H E  CONTROLS
With the main switch open (power shut off )  he
should operate each controller in both directions to
get the feel of each control and determine that none
of them bind or stick in any position. He should
always check to find out which crane motion and the
direction that each controller affects before opera-
ting the crane. This is done by first making sure that
all controllers are in the "Off" position, then closing
the main line switch so that the power is "On." Then
move successively each o f  the  control handles
slowly to see what happens and immediately return
the handle to  the "O f f "  position. Af ter  this has
been done, the operator wi l l  know the controller
that operates each motion and the direction o f
movement the controller handle effects when thrown
in each direction.

OPERATING T H E  CRANE
The measuring stick of good crane operators is the
smoothness of operation of his or her crane. Jumpy
and jerky operation, flying starts, quick reversals,
and sudden stops, are the trade marks of the careless
operator. T h e  good operator starts a l l  motions
slowly and accelerates the speed, step by step, until
the fastest speed is reached. They stop the crane
slowly b y  returning the controller handle to  the
"Off" position, step b y  step. And  they learn t o
judge the dri f t  o f  each motion o f  the crane after
the power has been shut off.

HOIST M O T I O N
After the slings have been placed around the load
and the signal has been given by the floorman to

start hoisting, the hoist hook should be started up-
ward very slowly until all slack has been taken out
of the slings. Af ter  the slack has been taken out,
and the floorman determines that  the load is in
balance, then the  floorman gives the  signal t o
continue hoisting. In  doing this, the load should be
assumed by the crane very slowly until the load is
clear of  the floor. Then the hoisting speed can be
increased and maintained until the load is clear of
all obstructions or the floorman signals for a stop.

When lowering loads, the lowering speed shot'
be gradually brought up to speed until the load is
near the place that it is to be landed. At  that point,
the speed should be reduced to the slowest possible
speed. Now i t  is very important that the operator
pay particular attention t o  the directions o f  the
floorman. The last few inches 'should be accom-
plished by quickly moving the controls handle on
and off of the first point of the controller. This gives
a slower than normal lowering speed and is termed
"inching."

TROLLEY M O T I O N
Usually there are no brakes to control the drift of
a crane trolley, therefore, th is  motion must be
handled more delicately than any other motion of
the crane. I t  is hardly ever necessary to bring the
trolley up to full speed, because of the distance i t
will drift after the power is shut off. When handling
loads, the trolleys should always be brought directly
over the load that is to be handled. I f  this is not
done, when the slack is taken out of the slings and
hoisting i s  started, t he  trol ley w i l l  b e  brought
directly over the load by the load and as hoisting
is continuing. the load will start swinging.
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B R I D G E M O T I O N
Before a load is handled by the crane, the bridge
also should be brought directly over the load, other-
wise i t  is impossible to "spot" the trolley and hoist
hook over the load. The bridge travel motion has an
additional control—a brake usually operated by a
foot pedal in the cage. The purpose of this brake is
to permit stopping of the crane bridge exactly where

desired. After the operator learns the distance that
the bridge "dri f ts" after power is shut off, he will
be able to judge distances so that the need to em-
ploy the foot brake wil l  be greatly reduced. This
is highly desirable. When i t  is necessary to move
the bridge very slight distances, then the practice
of "inching," as previously described, should be
followed.

SOME THINGS CRANE OPERATORS SHOULD ALWAYS R E M E M B E R
The safe handling of  loads is the responsibility of
the floorman, and i t  is therefore of utmost import-
ance that the crane operator follow the directions
of one man in the floor gang. Below are illustrated
the floorman's standard hand signals.

The crane operator should always open the main
line switch when he leaves the crane. He  should
always sound his warning signal or gong as an alarm
when carrying loads with the crane. He should re-
port, immediately, any adjustments that should he
made on the crane to the foreman. He should regu-

1.

2.

3.

4.

5.

6.

larly test the brakes, l im i t  switch, and controls
before he starts his "shift" on the crane.

Crane operators should never move any load
except upon signal from one floorman. He should
never drag slings, hooks, or  loads along the floor
with the crane. He should never permit anyone to
make adjustments or  repairs before he pulls the
main line switch and locks it open. He should never
operate a crane when he knows that adjustments
should be made to it, and he should never hold a
circuit breaker closed i f  i t  opens, or  place wire or
copper bars in the fuse box if fuses blow out.

F L O O R M A N ' S  S TA N D A R D  H A N D  S I G N A L S
H O I S T .  T h e  f l o o r m a n  m a k e s
s m a l l  c i r c l es  w i t h  h i s  h a n d  w i t h
h is  i n d e x  f i n g e r  e x t e n d e d  a n d  h i s
f o r e a r m  i n  a  v e r t i c a l  p o s i t i o n .

L O W E R .  T h e  f l o o r m a n ,  w i t h  h i s
h a n d  o p e n  a n d  f o r e a r m  e x t e n d -
i ng  d o w n w a r d  b e l o w  t h e  h i p ,
waves  t o  i n d i c a t e  d o w n w a r d
m o v e m e n t .

S T O P.  T h e  f l o o r m a n ,  w i t h  h i s
h a n d  l e v e l  w i t h  h i s  h i p ,  e x t e n d s
a n d  h o l d s  h i s  a r m  r i g i d .

T R O L L E Y  T R A V E L .  T h e
f l o o r m a n  e x t e n d s  h i s  a r m  j u s t
a b o v e  h i s  h i p  w i t h  f i n g e r s  c l osed
a n d  t h u m b  e x t e n d e d  a n d  i n d i -
cates d i r e c t i o n  w i t h  h i s  t h u m b ,  i n
t h e  s a m e  w a y  h e  w o u l d  " t h u m b
a r i d e . "

B R I D G E  T R A V E L .  T h e  f l o o r -
m a n ,  w i t h  h i s  h a n d  o p e n  a n d
w i t h  h i s  p a l m  f a c i n g  t h e  d i r e c -
t i o n  o f  t r a v e l  a n d  f o r e a r m  v e r -
t i ca l ,  i nd i ca tes  d i r e c t i o n  o f  t r a v e l
b y  w a v i n g  h i s  a r m .

E M E R G E N C Y  S T O P .  T h e
f l o o r m a n  e x t e n d s  h i s  a r m  w i t h
h a n d  leve l  w i t h  h i s  h i p  a n d  p a l m
d o w n w a r d  a n d  m o v e s  h i s  h a n d
q u i c k l y  t o  r i g h t  a n d  l e f t .
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C
M O D E R N I Z I N G  O L D  C R A N E S

RANES, unlike much other machinery, lend themselves to modernization, but because, by the
replacement of parts as they wear, they continue to give service equal to that given when new,
many plants continue to accept these operating characteristics in spite of today's faster tempo
in the production process. I f  a crane was originally of sound design and the basic structure is now
in good condition, the crane can usually be modernized to meet today's tempo. The degree

with which its performance can be improved depends entirely upon the additional investment the owner is
willing to make in his crane.

In principle, should i t  be determined that i f  the cost to
completely modernize a crane is more than 40% o f  its re-
placement cost, then i t  would be better to replace the old
crane wi th  a new one of  modern design.

In any modernization program, the trolley of  the crane
should receive paramount consideration, because, in general,
old cranes have much slower hoisting speeds than those of
present day- cranes, less efficient braking, and few i f  any
safety features. The replacement of the old trolley with one of
modern design is an improvement tha t  speeds operations,
substantially reduces maintenance cost and gives improved
crane performance. This is a major improvement that can be
made without any changes to the bridge structure and for a
reasonable investment.

I f  the need exists to  handle niany l ight loads, another
improvement that may be easily and inexpensively made is
to install a  quick acting auxiliary hoist on the  old crane
trolley and restrict the use o f  the old hoisting mechanisms
to handling heavy loads where speed usually is unimportant
A standard commercial type hoist, such as a Shaw-Box "Load
Lifter" hoist attached to the trolley, makes available a good
quick acting auxiliary hoist a t  comparatively small invest-
ment.

Also, there are available complete high speed auxiliary
hoist un i ts  termed "wheelbarrow" trol leys t h a t  m a y  be
coupled t o  any existing crane trolley. These are standard
high speed heavy duty crane hoisting mechanisms.

INCREASING  SPEEDS A N D  C A PA C I T I E S

Characteristic of cranes more than 15 years old is their slow
operating speeds, particularly of the bridge and hoist motions.
With the faster tempo prevalent in industry, there has been a
gradual increase in crane speeds. A " l ive ly"  crane speeds up
operations in  the entire shop—a "sluggish" one retards i t .

In many cases, it is possible to appreciably increase speeds
of existing cranes at reasonable cost. Increased bridge speeds
contribute much toward increased uti l i ty of a crane. Usually,
the bridge speed of an old crane may be increased as much
as 25`-(, without the recessity o f  installing a larger motor,
by a simple change in the ratio in the motor pinion and motor
gear. B y  checking the motor sizes and gear ratios with the
formulae in Section VI,  the possible increase in bridge speed
may be easily determined. Ordinarily, l i t t le, i f  anything, is
gained by  increasing trolley speeds, as under normal opera-
tion the majority of trolley movement takes place while the
bridge is traveling.

To increase the hoisting speed o f  a crane, i f  its original
capacity is retained, i t  i s  necessary t o  install  a  motor  o f
larger size and change either the gear ratio in the hoisting
gearing o r  change the rope reeving. Frequently, a  motor
of larger horsepower a t  a  higher R.P.M.  wi l l  interchange
with the old motor and give the higher speed without any

other changes. A  practice quite commonly followed in  in-
creasing hoisting speeds in old cranes is to increase the speed
to that required and decrease the rated capacity of the crane
by simply changing the rope reeving. For example, i f  a crane
now rated at  15 tons capacity has six parts o f  rope and a
speed of 20 feet a minute, by  changing the rope reeving to
four parts of  rope, the hoist speed would automatically be-
come 30 feet a minute and the maximum capacity o f  the
crane would become 10 tons.

Frequently, because o f  design and production practices
of crane builders, more so in the past than the present, old
cranes, i f  they are sound in structure, may be converted to
heavier than originally rated capacity. Of ten on ly  slight
modifications are required, bu t ,  i f  a general rebuilding is
necessary, then a careful cost analysis should be made before
the project of  increasing the capacity of the crane should be
undertaken. From the information contained in Section VI ,
each part of the crane may be checked for strength. Likewise,
the changes and reinforcements that may be necessary may
be determined. The principal points that should be carefully
considered during the check are the end trucks, rope sizes,
lower block and hook, equalizing sheaves and pins, wheel
axle and bearings, gear sizes, and motors.
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CHANGES TO  OLD CRANES TO
REDUCE MAINTENANCE COST

Frequently the cost to maintain an old crane may be materially reduced and its operation improved
by replacing worn parts or units with similar units of  modern design. Many such units may be applied
to any crane at a cost comparable with that of the parts they replace. Those suggested below are units
and parts that each contribute much to better performance and lower maintenance cost of  the modern
crane, and they may be installed on cranes of any make or vintage.

HYDRAULIC BRIDGE BRAKES Frequently,
the old style mechanically operated bridge brake, in addition
to being ineffective is  the cause o f  excessive wear on the
crane bearings and wheels and contribute much t o  motor
burn-outs. A  modern hydraulic bridge brake would reduce
maintenance cost on the bridge and improve operation. The
installation of  a modern hydraulic bridge brake is compara-
tively simple and inexpensive.

H O I S T  B R A K E S  O b s o l e t e  b rakes  a r e  n o t  o n l y
dangerous, but are the cause of much maintenance expense.
Increased safety, better control o f  the load, and reduced
operating costs are obtainable b y  installing modern mag-
netic and mechanical brakes on alternating current cranes;
and o n  direct current cranes, bet ter  control i n  lowering
may be obtained b y  discarding the  o ld  magnet ic  and
mechanical load brakes and installing a modern magnetic
brake and new dynamic braking controller and employing
dynamic braking for lowering.

MOTORS A N D  CONTROLLERS I f  the mainte-
nance of motors and controllers are one o f  the major items
in crane maintenance cost, and basic structure and mecha-
nism of the crane is in good condition, then savings in main-
tenance and improved operation usually will justify the cost
of new motor and control equipment. Frequently, just the
replacement of worn motor bearings which contribute much
to the excessive wear in gears and damage to motor windings

will contribute considerable savings in  maintenance. L ike-
wise, frequently the replacement o f  a few burned contacts
or fingers in the controller will save much time-out-of-service
and subsequent expense.

DOUBLE COLLECTOR SYSTEM O n e  minor
trouble t ha t  causes " t ie-ups"  and consumes the  mainte-
nance man's t ime  i s  improper contact w i t h  t he  current
supply. T h i s  condit ion m a y  b e  corrected inexpensively
with a  great maintenance saving b y  installing the double
collector system o f  taking current f rom the runway wires.

H A R D E N E D  P I N I O N S  T h e  rep lacement  o f  a l l
pinions with heat-treated hardened pinions that have twice
the strength and two  t o  three times longer l i fe is  an in-
expensive improvement t ha t  may be made t o  any  crane.

L I M I T  S W I T C H E S  D a m a g e  to the hoisting trolleys,
sheaves, and wire rope, and accidents can be prevented by
installing a positive modern l imi t  switch to prevent "double
blocking."

S P R I N G  B U M P E R S  D a m a g e  t o  t r o l l e y  wheels,
gears, bearings, and  electrical equipment caused b y  t h e
trolley bumping against solid rai l  stops on the bridge can
be minimized b y  install ing spring bumpers on the  crane
bridge. T h e y  relieve t h e  mechanisms f r o m  unnecessary
shock and impact, and  consequently less maintenance i s
required.

TAPER T R E A D  T R U C K  WHEELS

One sure way to increase the life of bridge truck wheels, reduce wear on crane rails, and, i f  the bridge is of sound•design,
keep i t  square on the track, is to install taper tread truck wheels. The operation and advantages of  taper tread wheels are
described and graphically illustrated in Section V  o f  this book. Not  only do taper tread wheels last longer, but by relieving
the driving mechanism from excessive strain, the wear on the entire bridge drive machinery is reduced. Taper tread wheels
may be installed in a crane for approximately the same cost as the wheels that they replace and at a much lower cost than
wheels o f  special composition.
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