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COMMERCIAL STANDARDS

Commercml Standards dre voluntary standards oi the trade developed . o

T tb,rough concerted action of those dJrectIy concerned and issued by the Umted i
. States Department of Commerce upon wntten evrdence of ‘their acceptabrhty PRI
fo the trade. They ‘are initiated by written request from a responsrble element -

.- 6f business to the Division of Trade Standards of the Nahonal Bureau of Stand-

finding agency in. ascertammg the desires of all concerned

The Drvrsron of Trade Standards acts as d coordmanng and tact-r' -

'/ + The Federal Government exercises no. regulatory authonty in the erctorce-;- e [

produCer, distributor, or user says in effect that he considers it a useful standardv

In dccepting d Commercial Standard, the

- of practice, and plans to utilize it as far as prachcable in his business, reserving PSR EI o

departure When- reference toa ‘Commercial Standard is- made in- contracts,

e labels, invoices; or. ‘advertising Tliterature,’ however, the provisions of the stand- B
i ard are eniorcrble through usual legal channels as. a part of the sales contract. -

_ Ofganized in 1927, the Division of Trade Standards has assmted many

i mdustnes in the development -of Commercial Standards for a wrde vanety of - e
A hst ot prewously estabhshed commercml Standards appears ST

: "commodmes
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Scoop Operatmg Equrpment (Export Classrfrcahons)

- - the' right to depart from the standard so long as no deception results from such e

o Commercral Standard £or Powex Cranes and Shovels Co":*::";ertrbllvet f‘uli-- R
" Revolving Type; ‘Crawler, Truck, and Wheel. Mounted Including .

* Clamshell, Dragline, Lifting Crane, Hoe, Pile Driver, and Skimmer-é [R |

On June 6 1940 a conference ‘of representahve manu.facturers adopted: o

a recommended ‘Comtiercial Standard for Crawler Mounted, ‘Revolving Power

'Shove]s Lritmg Craneés, Draghne and Clamshell Excavaiors (Export Class1- = '
The standard was accepted by those concerned and 1ssued as_: S
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S On September 4 1946 a rev1s10n su.brmtted by the Power Crane and

' Shovel Manufacturers’ Export- Standards Association and approved: by the - R
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Stanchng ‘Committee. was, ‘circulated for dcceptance.
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“the several operatin, functions, as: indicated. by
ol the title and further described 'a:&nd'idee:{

1. The purposé of thig commercial standard " Any- machine ‘when equipped for work. consists "
~i8 to set up definitions and requirements for fair . of three main operating componerits; asfollows:: = -
.- competition and & better ¢ rstanding between' 8. Revolving superstructiire includes ‘power-unit, ..
- . ‘buyers and sellers of powe ¢ cranes and shovels, - and machinery common t0-all functional opera-
... ~convertible' full-revolving' type; crawler, truck, - tions. with modifications of minor machinery or.

" _and whdel mounted; including clamshell, dragline, . parts peculiar to given funetion or type of opera- . v
 lifting crane, shovel, hos, pile driver, and skimmer  tion - and. mountitig, as described in detail in

' quif “in"export from the - paragraphs 4.01 t074.16. " .. . icoe .

- 8co0p" operating . equipment; ot ] A B el
~-"  United States of America, 3 :provide & uni- ~ b Mounting  is: to provide - mobility : while in
-~ form basis for compliance “through. the use - of . ,no'peration“a.ndifrom::job'tfcj_;fob;g,_;Thi-ee_typés are
. labels or certificates; oo i LT T “covered: . herein:: (I)v"'~Cf!‘aWier" mounting; ‘paras

Soes Aol - graphs 50Lt0 5,11, 2) in

Scop: . <0~ Tubber idounted),

T R S oo “wheel mounting: (s
"7 .-2.01. This standard provides requitements, no- - Paragraph §.20, Loif T e e DT
.. menclature, definitions; and information regarding . Front-end operating equipment manufacturers -

" applieation: for’such  machines under: headings - are-usually .ina position to ‘provide: convertible

- . of their basic component parts and their several _and:interchangeable ' boom ‘equipment: with other L
... convertible functi?onal'i.operatingf'equipments, ‘s accessorjes, for the various types of operations or
'} .. indicated in the “Contents”, It covers machinés. functions, such as clamshell, dragline, Lifting crane, '

- haying shovel ’djpper;capacities;ranging from ¥ to " pile’ driver,: sho'v’el';z;.hdé,,a;nd:;skinﬁnerfscoopf;,,,as:
o 2% cu yd (0:286, to' 1.91 cubic meters) and crape - :deseribéd‘i_hipaitagraphs 6:01t06.63. - - . o
. capacities ranging from' 2% to0-60 ton (2268 to:54, .., . . . Lo N

432 kilograris). . ‘It describes the various typesof = - ' :
.- front-end - operating: equipment, - their: uses, and =
- adaptations. It sets up uniform methods of taking

dimensions, determining working- ranges; power, 4OIBedplate

-

truck mounting (two engine,
raphs- 5.12- ta 5,19, (3)
 rubber-mounted)

rki , —The main frame. that carries -
line “speeds; ‘line .pulls; and lifting capacities - - the operating mechanism. - 1t may be of cast-steel
.~ that are to be furnished for comparison of models ~ or welded construction, .. il U0
~ 7 offered by manufacturers for- export. from the . ' 402; Boom hinge bracket.—Connecting brackets,
<~ United States of America. - Tt also covers a ' dntegral or attached: to the: front. of bed. plate for
.. unifornt ‘method’ of labeling and certifying ‘com= -~ altaching.: boom: equipment. . Figures or -specifica- =~
- ‘pliafice with ‘the ‘standard.. et toms shall show the height of these- hinges Jrom the -
R "'-2‘.0,2.v'R‘eq'uiréments.%—;-The~upif0rm"methods and - ground-and distance from center of rotation; - 0
. specifications of thiy statidard that are considered - 4.08:: Power- equipment.—Machings ~ covered by
- .28 Tequirements to be met by: those manufac-  this standard may be powered by internal-combustion
- turers:who subscribe to this standard are printed  engines’ or electrié-motors, - Internal-combustion:
7 initalie’ type to distingtiish ' such requirements ‘engines, eitherfdiesel‘or'g‘@soline»,-:;.s'haltba_speciﬁed m o
&+ . from other data of an informative or definitive - terms of type, rated with fwll'a:céeéso‘rim,,jhor;'gépowez; N
B O e e s ﬂéf.’cylinde?‘ss=f'bbre;—.-'sfrok'e;‘-‘wb@'&-’displajw- g
 Basic Gomenn e T ment, and full-load governed ngimasped, P
‘Basic Components of Machines = " 4.04. Rated engine horsepower is the.net horse- Y
R e e R e . power at seg, leoe’l'at',the;;ﬂywheelatfull-load-govqmed LT
'+ 3.01: Basic operating’- components:—The : ma- . ‘speed with engine fully equipped with all accessories, -
ines ‘covered here are usually convertible for such as generator, fan, air compressor, ete.
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4.05. Engine speed.

' (a) High idle speed is the top engine speed
at which engine will run at no load,
governor controlled. ’

(0) Full-load governed engine speed is the
highest speed at which governor has
Sully opened throtile or fuel pump
(this s usually seven (7) percent to
ten (10) percent below high idle speed).

(¢) Maximum torque engine speed s that
speed at which engine develops 1ls
maximaum torque.

" 4.06. Altitude power loss.—Engines are selected
by manufacturers to compensate for power losses up
to 4,000-feet altitude above sea level. Manufac-
turers will make adjustments for greater altitudes,
which must be specified by buyers. The general rule
is that gasoline-engine horsepower decreases at the
rate of three (3) percent per thousand, feet. —Diesel-
“engine power losses vary with the type of diesel and
with the original fuel-pump setting. No fixed rule
can be given. ' :

4.07. Power take-off is the method of transmis-
sion of power from the engine to the revolving
superstructure operating mechanism. It may be
through a disconnecting: mechanical or hydraulic
clutch to a speed reduction of a train of gears or
by chain drive, either silent or roller chain. There
may be a countershaft to further distribute the
power to the operating machinery.

4.08. Main "hoist consists of drums. controlled

through clutches and provided with brakes with con-

trols at the operator’s position. Manufacturer will
state type of clutches, whether outside contracting
band, internal-éxpanding band, or others; whether
the controls are manual, mechanical with booster
clutches, hydraulie, air, or vacuum.

4.09. Boom hoist or derricking device.—For con-
trolling the angle gf the boom.  Manufacturer will
state type employed, whether worm and gear driven,
spur-gear. driven, planetary driven, or other type of
drive; whether gravity-lowered boom type or power-
controlled lowering, and whether it 18 completely
independent of all other motions, together unth de-
seription of drive and braking mechanism. .

4.10. Laggings.—Removable and interchange-
able drum spool shells for changing hoist drum
diameter to provide variation in rope speeds and
line pulls. This construction is optional with
manufacturer.

4.11. Line pull—Line pull is the single-line
mazimum pull in pounds (or kilograms) at the drum
at full-load governed engine speed, with the specified
howst drum or lagging diameter. -

4.12. Line speed is the speed in feet (or meters)
per minute of o single line, based on the full-load
governed engine speed for the specified hoist drum
or lagging diameter on the basic revolving super-
structure. : ’

4.18. Swing mechanism controls the revolving
SJunction of the machine. Manufacturer will state

type of drive, whether through clutch-controlled bevel
, gears, worm, or otherwise. :

4.14. Roller path and ring gear are part of the
swing mechanism attached to the mounting on which
the revolving superstructure rotates. Mamufacturer
shall state whether roller path is of the hook-roller
type or top-roller type, or whether combination of
both or live-roller circle; whether cone or flat-faced
roller is used, and whether the large swing gear has
external or internal teeth, or describe such - other
design as may be employed.

4.15. Travel mechanism on revolving superstruc-
ture.~May be either through the mechanism on
the revolving superstructure with declutching
device or through an independent mechanism

- with its own controls to the vertical travel shaft
that connects with the mounting. :

4416  Cab dimensions (see fig. 1).—The follow-
ing over-all clearance dimensions of the revolving
superstructure cab or other projections are as shown:

Width of cab.
. Clearance height from grade (on various
mountings).
Rear-end radius.
- Radius of boom hinge pin.
Height of boom hinge pin above floor (for
various mountings).
Gantry heights above ground when in opera-
A tgogg ) and when folded (see paragraph
Counterweight clearance from ground.

N R =

@

Mountings

Crawler Mounting

5.01 Crawler-mounting definition.—Two con-
tinuous parallel crawler belts consisting of a series
of tread shoes or links encompassing rollers and
drive tumblers supported by axles and a base
frame which houses propelling mechanism driven
and controlled from revolving superstructure.
Final drive to crawler tread belts may be by chain
or gears.

6.02. Crawler bearing length and area.—The
length of each crawler bearing on the ground is com-
puted as not more than the normal distance from the
center to cenler of the crawler end sprocket or tumbler
wheels, plus thirty-five (35) percent of the over-all
crawler height at center of end sprocket or tumbler
wheels. (This takes into accouni the bearing of
about one additional pitch of the crawler tread shoes.)
The crawler bearing area is computed by multiplying
the total crawler bearing length (as above defined) of
all crawler belts by the widths of tread shoes.

5.03. Ground pressure is the average pressure in
pounds per square inch (kilograms per square
centimeter), derived by dividing the total working
weight of the machine with complete front-end
equipment by the crawler bearing area.

5.04. Travel of propulsion—Machine shall be
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‘capable of propellmg 'Ltself eather forward or back- .
. ward.. The travel speeds botk forward and reverse—r .

- shall be stated; -
- 6.06.-T ractwn lock or brake———A tractum lock or:.</

brake shall be standard equipment.

- 5.06.—Steering —Fach machine shall be capable;
- ',of being: steered either way: in either direction of
o travel with eontrols from the operators posmon e

L the revolmng superstmcture cab

surface m 'warkmg order (coolmg system full fuel,{-,':‘}' .

tank half full), without load, with base rating length.. . -

- of boom at its minimum warlcmg radius, shall not be..

Jarther from: the axis. qf rotation than seventy (70} -

- percent of the radial distance from the axis.of rota~.
_“tion to the tzpp’mg fulcrum in the least stable dzrec-;f

tzon ,
"5.09. Least stable posztum ——In datermmmg ﬂw—"

: least stable posztwn the Ioad shall be lzfted with the ,

el e e ) B 1N\
BTG Vs I s
R et i e R
S A
S R
W ro
ol
+ m )
:./‘—‘: TR . rFmtr'izﬁlz;-{—?Crawle;r mownting (parag'raphé'.ll). L LT . R

5 0?’ O'l@mb ——E’ach cra'wler machme shall have

suﬁiczent propelling power to-climb a thirty (30) per-

:, cent grade (30-ft rise in 100 ft horizontal or 9-meter-
rise w30 meters homzontal) on smootk jirm, dry

gro and

o b.08. Backward stabalzty for crawler—mounted '
" ‘machines.—To avoid excessive or unsafe counter- .

weighting of machine on: crawler mounting and to

insure proper backward stability when used as lifting -
[ crane, dragline, clamshell, or pile driver, the center:
7 of gravity of any crawler ‘mounted type of machine

restmg on ﬁrm Level, and umformly even supportmg

L

: machme restmg upon @ ﬁrm, level s'upportmg sur-

face, and the machine shall then be rotated-in an arc

" about the axis of rotation of the machme with the

load tied to the boom: foot to- prevent outward swing )

~ on'rotation: * The least stable position is the: -position

of the: boom in rotation that provides the minimum

of stability.: (G’enerally 'unth the boom at r?gkt angles R

to.the crawlers;) - .
- 6.10.; Tipping load at any gwen radws for_

" crawler-mounted. tynes of machines with tread- belts . :
 resting onfirm, level, and even supporting surface; =
shall be that load whwk overcomes the stab@l'aty af the
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machine in the least stable position, which is usually

over the side, to the extent that the crawler’s rollers on .

side opposite the boom are lifted away from contact
with the treads. Should the position of minimum
stability be over the front of the crawler, the tipping
load is that which causes one-thard of. tread belt to be
lifted from ground. _ ‘

5.11. General data (see fig. 2).—The manufac-
turer shall supply the following information in
regard to dimensions and specifications of the
crawler furnished with. the machine in addition to
dimendions of revolving superstructure, as stated in
paragraph 4.16:

. Crawler bearing length (see paragraph

5.02).

Center to center of tumblers.

Over-all length of crawler. ~

Over-all width of crawler.

Width of tread shoes.

Crawler bearing orea.’

Ground pressure in pounds per square inch

(or kilograms per square centimeter).
Over-all height of tread belt. .
Crawler-base clearance. '

Other minimum ground clearance under
crawler base.

N ESORnR O

Truck Mounting

5.12. Truck-mounting definition. —A heavy-
framed, independently powered, two or more axles.
supported, rubber-tired carrier having the general
characteristics of a heavy-duty motor truck, which,
when the revolving superstructure is mounted thereon,
provides a machine commonly known as a two-
engine rubber-mounted unit. Drive may be either
by chains or gear-driven axles, which drives are
designated by standard automotive practice as
follows:

(@) 4X2—Two axles, with rear-axle driven.
(0 4X4—Two axles, both. front and rear
driven.
(¢) 6X4 —Three axles, with two rear (tandem)
: axles driven. o
(d) 6 X6-~Three axzles (two rear in tandem),
' all driven.

5.13. Transmission speeds shall be stated in the
number forward and reverse to develop specified road
speed in miles per hour (or kilometers per hour). -

5.14. Bogie azle.—Two automotive types of
axles in tandem and connected so as to permit
oscillation. ,

5.15. Outriggers are beams attached at right angles
to chassis frame of truck or wheel carrier provded
to develop mazimum stability by reducing the loads
on the tires and increasing the width of the operating
base. Manufacturer shall specify whether front or
rear outriggers (or both) are supplied, whether they
are of the telescopic type and whether jack screws and

supporting floats are a part of standard equipment. '

Crane lifting loads shall be supplied with and without
outriggers set.

5.16. Backward stability for truck-mounted ma-.
chines (without outriggers set).—In applying the
Following values, the boom s to be at its recommended
minimum radius (usually 10 feet), the crane is to
be unloaded, the cooling system full, and the fuel tank
half full: C

(@) All wheels.—Minimum _total load on all
wheels on the side on which the boom is located, with
the axis of boom at right angle to the axis of the
truck and with boom at minimum radius, using the
minimum recommended length of boom, shall not be
less than fifteen (15) percent of the total weight of the
crane and truck in operating condition, without load.

(b) Front wheels. —The minimum total load on the’
front wheels with the axis of the boom on the axis
of the truck with boom at minimum radius (boom
either before or behind), using minimum recom-
mended boom length, shall not be less than five (5)
percent of the total weight of the crame and truck.

5.17. Tipping load (without outriggers set).—At
any given radius for truck-mounted types of machines, |
the tipping load with tires resting on firm, level, and’
even supporting surface, shall be that load which
overcomes the stability of the machine in the least
stable direction to the extent that the tires opposite the
load begin to leave the ground.

5.18. Gradability is the recommended maximum
grade, in percent that the machine can climb on a
smooth, dry surface, free from loose material,
with the transmission in the lowest gear ratio.

5.19. General data.— The manufacturer shall sup-
ply the following information in regard to the dimen-
sions and specifications of the truck furnished with
the machine(see figs. 3and 4), in addition to dimen-
sions of revolving supersiructure, as stated in
paragraph 4.16.

R. Wheelbase.
8. Distance from rear end of carrier frame to
center line of bogie axle.
T. Over-all length.
U. Over-all width with original equipment tires.
V. Minimum diameter of circle in which truck
can be turned completely.
W. Distance from back of truck cab to center
line of bogie axle.
X. Size and ply of tires.
Y. Size and type of emergency brake and serv-
ice brake. ’ :
Z. Travel speeds—number of speeds forward
and reverse, also mimimum and mazi-
mum speeds at full-load governed engine
speed.

Wheel Mounting

5.20. Wheel-mounting definition (see fig. 4).—
A heavy-framed, rubber-tired carrier driven from
revolving superstructure engine. When the re-

velving superstructure is mounted, this mounting
provides a single-engine, -rubber-tired machine,




. with the' &aﬁe}_-d;ivelﬁ?'a;i& ‘Q.Ixtrd:]léd',fro s
Tevolving  superstructure. ¢a

- mounting” also apply to wheel mounting.

Ao ng . superstructt b, ~ Paragraphs 5,12
-~ (8, b, ¢,-andd) to 5.19; inclusive, covering “truck

: t.wee Whlch sections
ing o ,_,alll;eggth,%f" '

'7{

—Truck mounting,

3 a;tlés (paragraph 5:19)

. T‘

. Common Crane Boom Equipment

- :-6.01. Common crane boom equipment consists of

. .. crane boom structure with boom head and sheaves .
uged. with ‘clamshell, . dragline, lifting crane; and "

- pile-driver operations. . Boom" structure usually

7y - cousists of two sections—upper and lower—be- .
RS | TV S S ; co

. Fiouss 4-—Wheel mounting, 8 acles (paragraph 5.1

. FrontEnd-Operating Typss of Machines -

6:02. Handled.—

through maximum are of swing; with the machine - -
~resting upon & firm; level supporting surface. : - -

-~ 6.03..:Crame boom length.— The length of the.crane ~

boom s the straight-line distance in feet (or meters)

. Jrom the center of the boom. foot pin.to: the center of
. the boom head. main hoist sheave vin. - For the pur-

) :d—The torm “handled” shall com-
- . ‘prise- the- lifting "and 'swinging of rated Ioads
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pose of comparison of ratings in this classification,
" boom lengths for machines having the nominal shovel
dipper capacities are as indicated in table 1.

TaBLE 1.—Crane boom lengths

Shovel dipper Bage rating length

capacity of erane boom
Cubie
Cubic yards melers Feet Meters
8% (0. 875) 0. 287 25 7. 62
¥ (0. 500) . 382 30 9. 14
% (0. 625) . 478 30 9. 14
% (0. 750) . 573 35 10. 67
1 (1 000; . 765 40 . 12,20
1% (1. 250 . 956 45 13.72
1% (1. 500) 1. 147 50 | 15.24
134 (1. 750) 1. 338 50 15. 24
2 (2. 000) 1. 529 50 15. 24
2% (2. 500) 1. 911 60 18. 29

6.04. Boom splices.—Splicing connections for
basic crane boom and sections may be of the splice
plate type, pin type, or butt type.

6.05. Jibs or boom tip extension are attached to
boom head for further lengthening the boom for
purpose of handling light Ioads, and usually are
designed to take only one hoist line. Jibs are
either goosenecked or straight.

6.06. Boom angle (see fig. 5).—The boom angle
is the angle between the horizontal and a straight
line drawn between the center of the boom socket
or boom foot pin and the center of the boom head
main hoist sheave pin.

6.07. Derricking cables.

(a) Continuous derricking cables consist of cables
of multiple parts of line leading from A-frame or
gantry to boom head, for supporting boom and
changing boom angle. If center sections are in-
serted when cables of this type are used, complete
new cable usually must be installed on the boom
hoist drum.

(b) Floating boom harness (sometimes called
bridle) consists of frame with an assembly of
sheaves and suspended not far above the A-frame
or gantry. Main derricking cable is reeved from
the boom hoist or derricking drum in desired
number of parts in line. From this frame to the
boom head, two heavy cables called standing part
cables (sometimes called pendants), are used for

_supporting the boom. If intermediate sections are
installed in the boom, short heavy cables of the
same diameter as the standing part cables and
same length as intermediate section and equipped
with socket at each end are inserted. Such der-
ricking harness and cables eliminate the necessity
of changing a long derricking cable each time the
boom length is changed.

6.08. A-Frame and gantry (see fig. 6).—A-fram
is mounted on revolving. superstructure and carrie
lead sheave for derricking cable system. Gantry is
high A-frame that provides wider angles betwee
crane boom and derricking cables to reduce stresse
on both derricking cables and boom in long cran
boom operation. Manufacturer shall state whethe
gantry 18 permament, is removable, or is folding—s
the latter, whether manually or by power.

6.09. Lifting capacity.—Clamshell, dragline, lift
ing service, and pile driver.— The lifting capacity inl
pounds (or kilograms) of any crane-type machine
performing one of these operations when in working
order (cooling system full, fuel tank half full) at any
given radius, with the machine standing on a firm,
level, and uniformly even supporting surface, shall
not _exceed the following percentages of the tipping
load at the same radius at least stable position.

a. Crawler-mounted machines.— Seventy-five
(76) percent of tipping load without use
of blocking.

b. Truck-mounted machines.—Eighty-five (85)
percent of tipping load, with or without
outriggers set. ’ :

¢ Wheel-mounted machines.—Eighty-five (85)
percent of tipping load, with or without
outriggers set.

Proper allowance should be made by the user for other
conditions such as soft or uneven ground and excessive
pendulum action when swinging heavy loads, such
as c;cncountered in clamshell, dragline, and magnet
work.

6.10. Lifting capacity (net load).—In determin
wng the load that can be lifted at any given radius or
wn determining the radius at which a given load can
be lifted, buckets, fall blocks, slings, equalizer beams,
and all simalarly used auwxiliary load-handling de-
vices shall be considered as part of the load.  Al-
lowance shall be made by the user for all special.
conditions, such as soft or uneven or inclined sup-
porting surface, and suction or sticking of material
™ @ bucket.

6.11. Lifting capacity (tabulation).—Each decla-
ration of lifting capacity in pounds (or kilograms)
shall always be accompanied by a figure showing
the corresponding load radius in feet (or meters).
A table showing the lifting capacities at various cor-
responding radii fulfills this requirement.

6.12. Radius of load (see fig. 6).—The radius of
load is the horizontal distance from the axis of
rotation of the machine to a plumb line through
the center of gravity of the suspended load with
the machine standing on a level surface. (The
outward swing of the load due to fast operations
will reduce the safety factor and should be con-
fid?iged by the purchaser in determining the safe
oad).




Power Omnes afnd Shovels . S - 7

6 13 Rated lowd —Same as hftmg capacity.

-6.14. - Tipping load —See same item under cra,W-, o :

ler and truck mountmgs, pa.ragraphs 5 10 and
8170~ T

- 6.15. Wérkmg radws —Same as radms of load ,
(see paragraph 6 12) R :

Clamshell
(See com.mon crane boom eqmpment)

6 17 GZamshell operatwn (see fi ﬁ 5) uses common:f
crane-boom equipment,, clamshell bucket, closing--
lme ca.ble, h dmg—lme cable taghne nechamsm s

' FIGURE 5 -—Comman crané boam eqmpment

AL Lengtlz. of boom.:

: él) A ~frame and gantry (zmragra oh 6. 08)

7" (2). Boom angle (paragraph 6, ? :
(3) Radius of load (paragraph 6.12). : :

(4) Limng servwe operatmn (paragraph 6 34) S0

6 16’ I/Lﬂzng-capaczty data (see ﬁg 5) ——For each

hﬂmg crane, draglne or clamshell oﬁered ‘the man- -
. ufacturer “shall furtiish’ for: pur 0ses of compari-.
son, the detail data indicated below. 'm addztwn to

those requzred by pamgmph 4. 16

- B. Minymum practical opemtmg md'ms
- 0. Boom-head clearance height.: :

o o D., .Daﬂmg capacities at 6-ft. mcren'wnts of m-

diug for the length of i boom Offered.

E' ' Assumed ratio of Iy ng_ capaczty to tzppmg, 2

ad, in percent. . .
F Hoo,st-lme speed (s'mgle l'me) ——At Full-
load _governed engine speed. '

' 6. Hoist-line pull (single line).—At tfllload

,,,,,,

governed engme speed. -

Also apphcable to truck a.nd wheel mountiug

- the level of the machine.

(8 Glamsben operation (paragraph 6. 17) : S
) - Dragline operation (paragrap 625) ETRDN
(7) Pﬂe dnver (pmagtaph ) N

and cable, and proper dmmeter Ia,ggmgs on h01st
drums if “such ‘laggings' are “removable. The
digging force'is the’ closing action: and welght of
bucket, which consists of two half-seoops hinged

_at top, W1th mechamsm for opening and closing.

©6.18. C’lamshell ‘usesand  applications.—The
clamshell can dig ‘and dump below, at, or above
ecalse of tlus, ibisa
suitable machine for: placmg ‘materisls at a higher

_or lower level than would be possible with the

shovel or dragline. In general, the clamshell can

be used under the following condmons

a.,W{len the matenals are, relatlvely éoﬁs or“

oose’. - . :

b .When the dlggmg is: done below at or
. above the level of the machme
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c. Where the. digging is ‘“vertical”’, that is,
mostly straight down. )
d. Where 1t is necessary to dump materials

at a considerable height above the level

of the machine; as onto a stockpile or
into a bin.

Jobs that can be done by the clamshg,ll are as

follows:

Digging shafts or pier holes.

Digging sewer, water- or pipe-line trenches.

Small excavations and footings.

Digging loose material in gravel banks,

Loading trucks or railroad gondolas from
sand, gravel, or crushed-stone stock-
“piles.

PR o

[

bins. :

Charging loading or measuring bins.
Building bridge abutments. .
. Culvert excavations. :

. Building road ditches and berms.

In addition to clamshell buckets, as described in
next paragraph, a clamshell-type machine may be
equipped with orange-peel bucket for heavy exca-
vation; grapples for handling rock, wood, or metal
scrap; or with lifting magnets.

6.19 Clamshell-bucket designs.—From the stand-
point of design there are two types most com-
monly used on machines covered herein:

a. Multiple-rope reeved type, on which opening
and closing action 18 controlled by cables
reeved on a series of sheaves in top of
bucket.

b. Lever-arm type, on which opening and
closing action is controlled by lever arm
attached 'to shells activated by sheave
and cable dead end.

6.20. Clamshell-bucket weight types.—Because
clamshells are used in various kinds of materials
ranging from solid and moderately hard to very
loose materials and the weight of the bucket pro-
vides greatest portion of digging operation, clam-
shell buckets are available in three types, accord-
ing to weight construction as follows:

a. Heavy-digging type, which has shells of

' heavy material equipped with counter-
weights and digging teeth.

.. b. General-purpose type, which has shells of
medium-weight material.  Counter-
weight or teeth may or may not be
used.

¢. Rehandler type is a light bucket for use in
loose materials and is seldom used with
teeth or counterweight, :

BB

6.21. Closing line is the cable reeved from main

hoist drum to control closing of clamshell bucket.

6.22. Holding line is the cable reeved from
gecond hoist drum for holding clamshell bucket
suspended during dumping and lowering opera-
tions, o

Unloading sand, gravel, stone fi'oll.n rail-
road gondolas to trucks, stockpiles, or .

6.23. Tagline is a small cable in tension that
prevents clamshell bucket from spinning or drift-
ing. Mechanism controlling tagline may be of
several types, according to manufacturers’ design,
such as (1) sliding weights in boom or on revolving
superstructure, (2) slip friction, (3) electric, or
(4) spring-loaded device.

6.24. Clamshell data.—For each machine of this
type offered the manufacturer shall furnish, for the
purpose of comparison, the following detail data, in
gdldition to those required by paragraphs 4.16 and

16. '
a. Closing-line cable speed.
b. Holding-line cable speed.
¢. Closing-line cable pull.
d. Holding-line cable pull.

(All the above are on single line at full-load

governed engine speed.) '

Dragline

(See common crane boom equipment)

6.25. Dragline operation (see fig. 5) uses com-
mon crane boom equipment, dragline fairlead,
hoist cable, drag cable, and proper laggings on
hoist drums, if such laggings are removable. The
dragline bucket is suspended from the boom head
by hoist cable. When the bucket is lowered to
digging position it is filled by dragging it toward
the machine by means of drag cable.

6.26. Dragline uses and applications.—In gen-
eral, the dragline should be used when the material
to be dug is fairly soft, so that the weight of the
bucket will enable it to sink in sufficiently to fill
up.as the bucket is dragged in. In general, the
dragline can be used under the following condi-
tions: ,

a. When digging is at or below the level of -
the dragline. :

b. W%endmaterial to be dug is soft to medium -
ard.

¢. When it is desired to cast or dump mate- -
rials as far away from the unit as the
boom will reach. However, trucks may

be loaded with dragline where material
must be removed to a greater distance.

N Jobs that can generally be done with the drag-

iine are as follows: .
d. Digging road ditches and berms.
e. Cleaning out ditches and streams.
f. Digging sewer, water- and pipe-line
trenches.
g. Digging drainage and irrigation ditches.
h. Stripping overburden on gravel pits, quar-
. ries, and open-cut mines.
i. Some types of road grading and other light
rough grading.
i. Excavations for small basements.
6.27 Dragline-bucket weight types.—Because a
large portion of the digging action in dragli e




1

“‘and lengfh of Boom of the.
~bucket. selected should no

A zng o
' .,ed capacity of the dragline bucket shall be not more:.
“ . than the number. of cubic yards, or fraction thereoj, -
L 'obtaz'rgad gg mugzpm tgoﬁf) Iwb 1ght hgflthe h{m(c%g)et :
( the inside 7 1. the: lengt -
o f: -All dimensions in. inches and divided -
~ by 46,666 and multzplwd by the: K, factor, as es- .
- tablished by practice for various sizes of: dragline -~
- buckets; A’ variation of two'(2)- percent 18 allowed.. .
N If the lmcket is of special shape, proper. allowance:
J  shall be ma,defor the
- If ucket sides are flared, use. average dzmenswns .f'

. (See fig: 6

. -"operatlon depends upon the Welght of the drag-\if- ;;
- line bucket, suchbuckets_a de in thr

5 sometimes: perforated:
of bicket and msa

éxcavating the mate al, witl
sagonable w 1d maintenance, -
©6.28 Draglme—b ket-capacity

inereased or decredased volume

C‘apmty ratmg—%%‘/—vﬂ K

: vorkrcarrymg shea,ves ‘mounted, on fromnt of re-

,optmn for “the purpose. of reducing L
bstitution for - standa.rd SRR

o 'boom head sheaves single Hioom head sheave. .~

: or. each: dragline oﬁered

x éjor purposes of S

'aghne -excavator, t,he,_'»fj/
any, heavier . than. a5

- the ‘manufacturer sha
‘comparison, the follow

L The formula ta be used to determme thec apaczty: i
;_E-‘mtmg 'osf"* S .

:i;lrfollowmg eondltm‘ , SRl
e Where the load can be: h&ndled (1) by

e ‘Where load must be sp

Vhftmg service:

rlead”.-,—A smvehng or hmged frame

at' base of . boom, for
' - dru

be: sec  exclusively: fc f -
anufacturer may; at ‘his L
g hoist-eable :

6.33.. Dragline. da

ata mad Wton to

ﬂtas

u'ed by

'gftmg-semwe operation: -(se¢: fig: 5) uses

G cemmon crane boom equipment;- hook a,nd block ~ .
.- for desired or required:number of lines of cable, -
“ . proper cables, and. hoist-drum:- “laggings for de- -

sired-cable. SPeeds and’ pull For long-boom work,
addition of following equipment is'often’ desirable —

e : extended gantry, boom: demckmg ha.rness hvo or * [
ey hlgh-speed boom hoist. = * : =

:.6.35. Dbftmg-sermey
prunary purpose lof the “crane. 18 to hft a lo

“In general, the  be used under the o

‘hook: block,: or (2) by :heok block in
,..combmatmn with cable: slmgs, chams ,
‘elamps; or special hooks. ' ‘

Jevel -ag: ma.chme, far-bel

'j— or at a, :
~ high elevated positio; :

- . in stéel erection; - ;
In general, the followmg ]obs can be done by

d. “Unloading and distributin ol .
~-e.  Erecting. ‘and’ settmg bmldmg steel and
e concrete D i o

€8 tmd applzc tions, — e Sl

:b Where the load must be placed at same o

ed' accurately, as 2 .' L
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f. Handling and erecting bridge trusses or
girders.

g. Loading and unloading cast-iron, steel, or
vitreous pipe.

h. Placing cast-iron, steel, or vitreous pipe
into trenches.

i. Handling and setting machinery.

j. Handling heavy boxes and crates to or
from railroad cars or ships.

k. Handling all types of heavy loads that are
not loose or in bulk.

6.36. Lifting-service-capacity designation.— The
designated rating size of a Lifting crane shall be
expressed in short tons of 2,000 pounds (or 907.2
k}if;)gmms), according to manufacturer’s rating
charts.

Pile Driver
(S8ee common erane-boom equipment)

6.37. Pile-driver operating equipment (see fig. 5)
consists of common crane-boom equipment, pile
- leads, pile hammer, pile cap, proper drum laggings,
and cables. One hoist drum is used to hoist pile
in leads and the other to lift and drop the pile
hammer, or, if an air or steam hammer is used, to
hold hammer in striking position.

+6.38. Pile-driver applications and wuses.—Pile
driver is a single-purpose application for driving
piling, either of the wood- or concrete-pole type or
steel-sheet piling. Some jobs on which it may be
used are:
. Bridge footings and pier foundations.
. On highway work to prevent slides from
steep slopes. -

o

¢. On marine-construction work and for

_-building cofferdams,

d. On building construction for subfoundation

- work.

e. On any construction work where eox-

_ tremely soft materials occur, such' as

. quicksand, to provide footings or to
prevent slides.

6.39. Pile leads.—Two parallel properly shaped
“members hung from crane-boom head sheave shaft
to act as guide for pile hammer.

6.40. Drop hammer.—Heavy cast or forged
hammer with hook or eye for attaching to one
hoist line that lifts and drops hammer for driving
pile. It is usually grooved to fit in pile leads.

. .6.41. Air. hammer.—Independently air-driven
" pile hammer, -

'6.42. Steam hammer.—Independently steam-
_driven pile hammer. i

'6.43. Pile cap.—Protecting cap for fitting on top
. of piling to prevent battering or splintering.
6.44. Auxiliary hoist drum or winch head may
~ be offered at manufacturer’s option to provide a
third line for pulling in (also called ‘‘snaking in’’)
‘piles from storage position prior to being hoisted
to driving position.

Shovels

6.45. Shovel equipment description is equipment
required to convert a basic machine with its
mountings to shovel operation and consists of
shovel boom dipper, dipper stick, dipper trip
mechanism, padlock, crowding mechanism on
superstructure, and boom and cables.

6.46. Shovel operation.—Dipper is attached to
the end of the dipper stick which slides relative to
the shovel boom. In the digging motion the
dipper is crowded (thrust outward into the bank)
in order to fill it. As the bite is taken the dipper is
hoisted simultaneously. After the dipper isloaded,
the unit is swung to dumping position where the
dipper is dumped by means of the dipper trip lever
convenient to the operator.

6.47. Shovel use. ~The shovel is a positive dig-
ging tool. It is used to dig the softest to the
most difficult types of material. In general, the
shovel should be used under the following
conditions: )

a. Where the material to be dug is firm or
‘hard.

b. Where the excavation is large enough for
the shovel to work, and for hauling
equipment to have access to the shovel,

c. Where disposal or dumping of the material
is on the same level or slightly above
the shovel. '

d. Where the nature of the excavation pro-
vides a bank for depth of cut sufficient
to utilize the full production of the
crowding action.

Jobs which can be done by a shovel are:

e. Road grading, particularly heavy cuts.

f. Gravel pit excavation.

g. Loading in stone quarries and open cut
mines.

h. Excavating basements and foundations.

i. Excavating in borrow pits.

j. Railroad grading.

k. Grading airports and camp sites.

6.48. Crowding and retracting are the functions
of thrusting the dipper and dipper stick (dipper
handle) outward and inward. '

6.49. Shipper shaft.—Shaft at center (or near
center) of shovel boom, which acts as pivot point
of dipper stick as its angle and thrust positions
are changed and on which is mounted dipper stick
crowding and retracting mechanism of the boom.

6.50. Shovel crowd types.—There are five types
of crowd used on shovels. Manufacturer should
specify which one of the following is used:

a. Combination cable crowd, which uses both
hoist drums and brakes and requires no
special reversing mechanism.

b. Independent or positive cable crowd, which

uses both hoist drums but requires a ( )}

reversing mechanism.




Power Cranes and Skovels , a 11
- ¢. Independent or positive chain. crowd, which 8. Rack and pinion.drive. consisting of a geared .
] .- _uses only one hoist drum and requires .~ . pinion on shipper shaft meshing with a
-~ an independently driven chain’ mecha- .- .~ - rack on the dipper stick. = R (o
- nism with reversing action. . ¢ b._Sleew'tyz_)e in which' the dipper stick slides =~ -
- d. Combination -independent cable” and chatn. . . freely in the sleeve at the shipper shaft. o
- crowd.—Superstructure shovel mecha- .7 - pomt with the power. applied through -~ |
, } nism " to boom hinge can’ be either by vi.~ . cables or chain to the ends of therdlppgr‘ S
1 ..~ chain or cable and boom shovel mech: Lo stick to move it through the sleeve in i
' © .~ anism can be either cable or chain. In~ . - elt}her'Ldu'ecthn:, L e '
S0 . either case reyersing mechanism on 6.52. Padlock sometimes called bail block,
S superstructure - is required. - , - dipper sheave block, or snatch block is a sheave .
: " €. Electric separate motor driven, used only on ~ and-its housing by which the hoist line. is con-

- multiple electric-motor-driven machines ‘nected to the dipper either directly or through'a '
(not covered herein) which has separate ballf R S ) N o

E

]
R /’\Q//.A . H
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[ ~ Fieurr 7.—Skovel (paragraph 6.67).
PR - S . Also applcable to truck and wheel mounting,

electric. motors' for main operating ' 6.53. Bail is a member that is somietimes used
~= % - functions of-hoist, swing, and crowd, to attach the padlock or bail block or hoisting line
©.00.6.51. Dipper stick drive.—There are two meth-  to the dipper of the shovel - B T
. ods of transmitting the power to-the dipper stick 6.54. Shovel dipper capacity rating.—The rated -
u . ab the point of the shipper.shaft (drive point in capacity of the shovel dipper shall not be more than
&7 hoom) to transfer crowding: and retract action: - the number of cubic yards (cubic meters)- or fraction

.
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o ‘FIGURE 8 —Hoe (paragraph 6. 60)
= Also apphcable to truck and wheel mounting

o ’L_6 56. Shovel workmg 'mm,ga; The ranges
o and, dz?enszons for shovels shall be gwen for ,-boom

, Skowl dzpfer eapacity in cubw-yards
B ngth of boom

:'oom he heave shaﬁ center

M D@pper bazl pull (unth nwmber Qf ézarts oj' =

o line stated) ~at jull-load governe
speed.r,, S

L 6 58 Hoe operat'mg egmpment consmts of a
boom “dipper, dipper sfick, “bail, proper drum
o la.ggmgs and cables and" ga.ntry or:A-frame: con-

from boom hinge pm oenter : . nected at or near

- cable’ les;ds e

‘boom hinge: to_providé proper

enmm S

: (;."

The hoa IS a posmve dlggmg t,oolr




i Dlpper arm is pivoted at end of boom and dipper

. is fastened to it.- One’ hmst drim controls anglé -

"~ or position of boom which is:live  (boom hoist is -

not ‘used).  Other hoist cable “controls

B dipper arm and-position of bucket; dr

-7 to load and teleases ‘it for dumping
2 ealled trench: Iwe, ‘back hoe, backdzgger,

f.'_'and pull shor l Hoe dlpper cap’ ties.

aﬁeet. the nommal capa.mty

L : f'jsbould be used under the following' conditions:
e Where exca.va,t,lon is below the’

i o Po'wer Oranes and Sibofuels

S best sulted for excava,tmg below ground lev ‘.7 : !;'

angle of 7
.bucket

- 6.59. Hoe wuses and: applwa,twns —Thev hoe'f"j:' -

-ground"; oL

.A Hoe dzpper nom
" B: Hoe dipper width,

- t0'boom head shecwe shaft center..

F‘. 7
G M(t.mmum dzgg'mg depth
'II Radius at beginming of a’/ump e

o 8 OZeamnce from ground = begi

L_;.l [ ,‘
BRI

E"'"__"’

_3

e
“'\—____;

b Where the materlal to be dug 1s ﬁrm of '
- hard;’

L Where exca.vatlon cut must be closely" '

trimmed.

d 'Where dlsposal or dumpmg may be at

“short range. -

"f;;i ”.‘Some of ‘the jobs Whmh ca,_n genera,lly be done"l

Lo efficiently by the hoe sre i
T e “Sewer and water line trenches. - :
0o+ £ Small basement and cellar exca,vatmn
- g. Oil and gas pipe:line construction. . .~ -
h Raﬂroad emba.nkment gmdmg and mam-
tenance: S
i D1gg1ng la,rge foundatlon footmgs

3 ) ——;S'Iczmmer scoop (pamgraph 6 6‘3)

J ‘C’learance radws at eml qf dump wzth
" dipper.arm horizontal.

i dipper arm horizontal. . s
o ‘L Ozmr-all height at end. qf dump 'wzth d@pper.‘
- . arm homzontal

Skxmmer Scoop

6 61. Skzmmer scoop eqmpment (usually noj;
standard equipment) - consists of. flat. box type .-

_,boom -with flanges on each:side in which a flat . .
' bottomed ' bueket. hung and driven-:on trolley
: mechamsm is thrust forward or crowded for dlg-

6‘ 60. Hoe data{ (see ﬁg ‘8). —-For eaeh hoe—type: .
£ machine. offered, the manufacturer shall furnisk for- . -
' th purpose ¢ f compcmson the detazl data md'wated “

elow: /

O Length of boom from 7)oom hmge p'm eenter:-'ﬁ_"

K Cleararice from ground at end: of dump 'unthi o




-cluteh: - Boon  is,

o 14 - - OOmmerczal Standard 6’8.9015’ 47

gmg by one h01st cable
“live,”

_ tion of bucket... Bucket has hinged bottom con-

Vr'trolled by trip- cable actueted from operator’s -
_position. - Boom - hoist. is not used. -Skimmer’

- bucket-capacity is usually stated in terms of width -

" of cut, but nominal -capacity is same as’ shovel

d,lpper capacity for any given machineg:.

-6.62:. Skimmer scoop.—Most manufacturers
: oﬁ’er the skimmer scoop only on specla,l order be-
cause of the limited demand for it and its few uses.
‘It has a positive sction-and may be used on hard
digging where a thin'cut paralle

“-stuch as
LR R1pp1ng up old pavement

- b. Carrylng an a,ccura,te grade -on hlghweyz,:

paving, -
c. Excavatmg top soil;

d. Carrymg an_accurate slope ln ﬁrm mate—

rlals

.6 6‘3 Szmmer ecoop data (see ﬁg 9) —For each 4
. -skimmer scoop offered the. manufactwer shall fur-
nish, for the purpose “of compamson the detail data™"

. 'mdwated below:

. Skimmer bucket capac?,ty m cubw yards
Skimmer bucket width.

to boom head sheave shaft center, - %"
- Travel of skimmer bucket.. . ’
Dumping radius—at 45° boom angle
Dumping height —at 46° boom angle,

. angle.
: Ma:mmum d'zggmg mdous

m M .ti:".tﬂ' *f.e‘.we

Complete Machmes

7 01. The complete machme ——As stated o

" paragraph 3.01, “Basic operating ‘components”,

‘the machines covered here are usually - convertible }
for the several operating functions, as indicated -
by the title and as have been described in previous

paragraphs. The three different types of mount-

. .ings described possibly may be applied to any one

specific size of revolving superstructure 'but are

‘seldom eapable of being economically interchanged -

. after machine has been shipped from factory, so
that from the standpoint of mountings, machines
are not usually considered - convertible.

.. best suited for lns condmons at tlme of lus m1t1a.l

g purchase

] Front-end eqmpments are mterchangeable and
. machmes are usually readily - convertible for  the
_ varioug operating functions and ‘kinds of work
' .prewously descrlbed The change from one type

S Bucket is. retracted by =
- - gravity when boom is’at angle or by a retracting
o - operated . by: second

- hoist cable to control its angle and dumping posi~

. els the boom. Tt -~ -
= i best &dapted to machines of }é- and %’-cublc-yard Lo
'capacu;y It i s eﬁectlve under some condltlons ,

Length of boom from boom hmge p'm center .

OveMll hev,ght when dumpmg at 45° booni_" :

: “There- -
~- - fore, the buyer must choose the. type of mountmg

of front—end eqmpment to enother is a compara--; )

" tively simple operation, ‘depending on conditions

and. availability of all equipment. . A buyers -

- initial purehase may cover one, two, several, or -

all of the front-end equipment. The manufac-,
turer-is usually in a position to supply at a later
date, if and as requlred those not orlgmally’
purchased e :
7.02. O'omplete—machme da,ta —For each type of :
complete macline- offered,  the manufacturer shall
Surnish for the purpose of ‘comparison, the. detail
~ dgta indicated below in addition to-thet furnished -
.. for each typé of - mount'mg and eack type of from‘-end :
egmpments o -
a. Net slnppmg 'wezght mth all eqmpment
VUi -offered;
b. Operatmg weight with each type of front end.
“c.. Approximate gross weight packed for export.
" shipment with all equipment (see ewport '
preparation, pamgra.ph 8.01).
: d Nommal capacity when equipped as. shovel 5
- e. Nominal capacityas clamshell and dragline

when equipped with standard length of =~

grgge boom;" as 'mdwated i pamgmph_'

-7.03. Buyer's speczﬁcatwns —-In order that the - ,
- manufacturer or his representative may be in -
. position to recommend or offer proper equlpment i

it ‘'would be helpful if the buyer. would give as
much- dete concerning the work for which the
machine is mtended as’ possuble, lncludmg the -
followmg .

a, General descmptlon and locatxon of Work
- b. Kind and character of materm,l to be exca- '
L vated or handled:
e Wﬂ% excavation be above or below level‘
SR :
. .d.-How Wﬂl exca,vated material be dlsposed——‘ '
) dum ed on a bank (if so what are hlmt- -
ensions, or factors) or loaded in
haulmg ‘uhits.
and type.). . :
e. Production requlred m un1ts 1n spec1ﬁed g
period.
“ f." SKill or experience of operators available.”
- &, Delivery required at’ operatmg destmatlon
;- -hi Altitude of operation. S
S Chmatlc condltlons -

General Recommendatlons

8. 01 E’mport preparation. ——A number of factors'
influence the manner in:which machines, as cov-

- ered by this standard, may or-should be prepared

- for export shipment overseas pamely:
-~ g’ Design: and: constructlon of ba,sm super-
- structure and mounting.

-+ b Transportation and handling facilities

to and at port of entry, ultimate destina- v
tlon or those of trans-shlpment : '

(If latter descrlbe size -




e, EXéeésivé‘kl_iém‘ry lift or étibiébbﬁte’ﬂﬁ Qcéaiz.rj
-+ {freight charges which may be favorably .-
*+ . offset by high costs of export' packing or

- vice versa,. -

. Typo of skilled labor or facilities availabls

~at ultimate destination " for: erecting
_ machines. . o0 e

There are

‘and buyer at time order is placed. -

~ - 8.08. Skidding.—General_procedure of skzddmg
Jor export consists. of removal of front-end attachment
Jrom superstructire and removal of revolving super-- -~

- structure from mounting.~Superstructure is skidded.

Mounting is shipped ‘“loose’” with those_parts easily
. damaged covered by proper prolection.: Front-end -
- attachment and other keavy parts are shipped loose or-
- crated. Small parts are included in complete bodzes..’
~Consideration is given to keeping over-all cubic meas-
“urements of various Dleces to minimum, because such ||
" shipmenis usually bull considerable and. are charged .-
by measurement instead of weight. -Stings for . |}
- handling large picces may be provided: - Manufac- -
_ turer shall furnish complete description and specifi- .
- ‘cations ~of this: “skidding’” method - of shipment,
together with a proforma packing list showing weight

and measurements, of -each;piece. <.

\ ., 803, Complete boving consisis of dismantling, or
: .‘V‘Imocking-’ﬁdbw{n’r’,,'mwch,'ingjto,,mea,t conditions speci- -
- fied either by buyer or manufacturer or aftir negotid=

- tion between them, which determines the: degree to
which the machine is”to be_dismantled: -~ Various

segments. of component paris are boxed or crated ac- -

cording: to- negotiated specifications: Manufacturer

- Jurnishes unth his. tenden prozforina packing list
g)ackage weights and d'imef_llsi'ems and detail,eig_i :

1 'showing 7
- packing:lists wpon shipment. - - T
- 8.04. - Spare: parts.~~When thé ‘manufacturer

- has ‘occasion to submit ‘quotation; bid; or’tender:
- direct to ‘a  buyer: who is the ultimate ~user,-it is

suggested. that he recommend a spare-parts kit of
- suflicient quantity for maintaining and servicing

: the machine for & perod of 1 year: =

-~ Labeling and Certification *

9.01." Identification, plate——The name Qf the

| manufadturer, model number, and sertal number
shall bé shown in & conspicuous place in. o

- 9.02. Cértéﬁcﬁtéoﬁ.;t]n( order to assure the pur- -
- chaser that he 1s receiving a machine which, complies

with“the requirements'of this standard,” the manu-
Jacturer will attach in o conspicitous place in or on
- each machine a Dlate or label ‘beari'ng‘ the: following

“wording: "L

* The: manufacturer certifies that this ‘machine” .

" complies with all requirements of Commercial = )

‘Standard CS90E—47 as 1ssued by the National .-
Bureau of Standards of the "United States.
““Department of Commerce, =~ S

~

- Power Cranes and Shovels -

wo general methods of ék}jﬁpt‘.pfegé,fd;i' e
-~ tiow ‘as. described below. ' Exact specifications
- should be negotiated upon between manufacturer

or on the

15

* . 9.08. Labeling—Fiqure 10 illustratés the label

-adopted. by the members of the "Power - Crane and

- Shovel Mamifacturers Export Standards Association

to certify compliance: of any particular machine with
vtﬁe@ppﬁg{zblq parts of this standard.” - -

N

<A,

F————UNITED STATES OF AMERICA

0 e 1

1] THE MANUFACTURER CERTIFIES
1. THAT THIS MACHINE COMPLIES
WITH ALL REQUIREMENTS: OF
;, | COMMERCIAL STANDARD CS90E=47 {[[['
- AS ISSUED .BY THE NATIONAL”|!
H|| BUREAU:OF sTANDARDS. oF THE ||} i} -
J{{] UNITED. STATES DEPARTMENT ||| -
7 \ | OF COMMERCE i . = - " ]I - )
4 - ||} POWER CRANE AND SHOVEL - /
CNUF A S0 MANUEACTURERS:, . [Iff y
JJ ' | EXPORT STANDARDS ASSOCIATION |~ [/’
| Ul il ecsmesa. i 1

Freuri 10.-=Label adopted Iﬁy,thc;, Péi‘ve:" Crané and Shovel -
TR { anufacturerg E.cpqrt; Standards Association.. o

10.0L. The kr;'rf,‘(‘_?;'llowiﬁg‘, is & :glésééi'j‘ of techmcal
“terms and definitions peculiar to the: power crane

- and shovel industry. - No attempt has been'made - -

to list terms of & general mechanical engitieering or - .
design nature, o e T D Lol
Accessory.—Any device, mechanieal or otherwise, .
" that assists’ or ‘increases “usefulness of the
- A-Frame.—See paragraph 6,081 " Ceoan
Air brake~~Brakes operated by _compressed’ air
- developed from' air' compressor. - Most im-
- portant use is for service brakes on truck- and -
<~ . ~wheel-mounted msachines. . -+ .-

A cleaner—TFiltering device: mounted ‘on pbWer

‘" unib to prevent dust or other fOreign—pqrticlesr

- reaching combustion chamber. - =~ - “
Aiir hammer —Compressed-air-driven pile hammer,

E Algé%;'—As‘ja,pplied to  metals such as 'iron; steel, -

“copper, etc.'means another element or chemi-
- . eal ‘which inéreases strength, abrasive resist-
“ance, or other desired’ qualities ‘of the base
metal. - -
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. Angle (boom) —HThe angle from honzontal at vghlch & Ba,nd jmotz . ——meg used on- brakes or clutchfi' ‘
oony -

Antzfmwtwn bearing

: Afm (szper) ——lgllpper; stick I;m' shovelx,t,

Backﬁzt‘ :

. S

.. the particular type of booin reposes.
sadjustable by means of the boom
, hmsfo Iso. called: dernckmg devrce D6 L
graph 6.06;: o

: Ball bearmgs,
‘' ings, and needle: bearmgs

'«hﬁerentmk

ve"t ?

L ’paragraph 6. 58

eq;iup yed Wit )
~tion to hoist and draghne cables

- Backward sto,bzlzty ——See paragraphs 5,08 arad 5,16; 'f :
—Large clevis or: U-shaped -

- Bail. (bucket. o dipp
- device. hmged to. front. outsides. of ‘shovel

' dipper;
- which -

attached: connecting:
isting or dragging unction;

: " Bail ‘pull.—Line: pull developed: when balI is
© usedion dlpper or bucket. ~Inishovel opera-

< tion, this is usually twice the single line pull
- -because h bl ) o =

. 'paragraph 6.58. ) ' : Tt
Ballast —See Counterwelght : .
. Ball: bearing.—One type ‘of antlfrlctlon bearmgs

E enclosed:in grease tight case or cage.

‘Bo@nd :brake.—~Circular: type of brake elther of: o
o "~: external conb actmg type -or- internal .ex< . -

pandmg
- consisting of :
‘and wear resistant friction ‘material.

with “a- contactmg surface

Baml clutch.—Circular: type ‘of  clutch elther of
" © external. contracting or. mternal—expandmg\ : j
© . type, with & contacting surface consisting
. of a .steel strap lined with- heat=. and ‘wear- -

el reeustant frlctxon materlal T o

G'ommerczal Sta,ndard C’SQOE’—.W

" Bdrrel TOastmg

-‘,Base (Crawler),—Same ds crawler base: . L
L Ba,se (rotatmg) ~Cast1ng or structural: member S

Base (turntable).—Sanme as r RN

'»Base (travel)—Sometimes. vsed tq descnbe com-

gie).—T A ve. types of axles. - ;

< mounted i _m tandem, in & frame | so a8 to permit
.1 oscillation ' dir

See ‘p Ta-

: '? : Bloclc -—Sheaves or

Wlthr& machme >
shell or dragline.
uses a backﬁller;

»Bogw axle.—Sée paragraph 5.14. - =
Boom —Structural member attached to revolvmg v
hoe: dipper - or - draghne ‘bucket to-

- sheave: or
' _-—‘*.'Boom angle.-
. the particular type of boom reposes... Boom - *

i 'Boorrlz.) hing
usmg ‘hardened steel balls . which: may be,'_ :

“steel ‘strap. lined with heat;'

- band. - Usually made of heat-resistant or heat- -
: absorbmg matenal
- agbestos, =, =~

' '»"'B‘cmlc (lever): ——Row of operatmg levers used foriv.'if.?’i

conbrollmg various functions of machine.-

: “ : Ba,r (dipper latch),—Bar attached to dipper door' 8 ,7
_ -.r:.\ﬁttmg into’ latch: or: clevis: ‘on "bottom of -

. for. opening and closmg door for dumpmg-
- material. B .

hich:: smﬁle dlpp‘er stick slides in~ certam],;f :

types of shipper. shaft construction.”

“on'which: all Tevolving superst.ructure me-
- chanism is mounted.. :

r "otatmg base.

- plete mounting-—crawler, truck, or Wheel

: Bed plate—See paragraph.4.01.. . RSN
- Belt (tread) —Assembled crawler- treads and con-, R
. ecting pins around rollers and drive sprock--~ .
-ets; that part of crawler in contact with the ~ .
ground “Ysually- demgnated as’ two tread" g

. -belts per: crawler:

oved pulleys m a frame S
prowded with hook, eye, or gtrap. . - £
Bloo e (bail).—Block attached to shoyel: dlpper or .
e ‘bueket b lthrough Whl ’ ’

- for double or Vtrlple line op mult.lple sheave for’,
- four or more parts of line. - Ly ‘

.. superstructure used for guiding and acting as
support: for front end: operating - mechamsm
The angle from. the horizontal which

= ‘_f angle ig-adjustable by means of boom: hoist -
- also- ca]led derrlcklng devme
6.08..-

L Boom foot —-—Base of boorn Where it. IS at:tached to

revolving superstructure. =

jes,—Projections or gockets on revolvmg
ed plate. in Whlch ﬁt boom hmges See’ “
" paragraph 4.02, '

* Boom mechanism.—All sheaves, pms shafts clev-

- ises, cables or other mechamsm attached to -
‘the beom—everything on the. boom in addi-
tion to bare boom . structure. :

,Boom head:—Sheaves and- ‘pins ‘at- top or. head of - '_
' ‘boom and any ether mechanism at boom head .~~~

- including brackets’ for attachmg boom t1p
extensmn

Boom hoist—See paragraph 4 09,7- i .
Boom laomg —Structural truss members at angles

sometlmes contammg T

- dipper; a usted 'by dipper trip. mechanism;

g through"' :

o6 may have a smgle shea,ve’ o

See paragraph S




, ‘to: a,nd supportmg7 four corner _membe
oo 2w o strictural boom.: :
et Boom léngth.—~Straight. lm'e dl" ;
/2 of boom fo pm to eentserr of boom he
h01st sheav ph 6.03;

by compensating for opera,tlen;
: h:the boom: - o

E mtermedlate sections -
cE Boom splices. —See para &ph 6 04
Booster—An 8
“i “funetional elutch

‘chvate 11; for asSnstm

“ease of operation

Y 'Bfalce shoe:—That part of shoe type. brake orclutch o S
*#. %, which makes contactiwith brake Wheel brake e

‘steel strap lmed w1th heat 7 7

Lo s drum or.cluteh di
RRes Brake band:—A

_circular
“ 7o i resistant frietion: mgterial.
e _-Bmdle ——See;p&ragraph 6.07b.

,-Buclcets . Clamshell: (1 aragra hs 6:1

. ’Bucket (concrete) —Buckét T haﬁd g5
w. - crete, fitted with: bg ~bridle; * usually
el -Vhandled on hitmg era }

Housing on revolving uperstructure,

on truck crane carners, the
- position. -
O'ar body. ———Same as s base (cr

' O'able .~Steel wire cables or rdpes used in vérious s

R b it B Aol 10 ook DO AL i 5,

. front end equipment operating funetions.

a crawler mounting: "

strueture and: travel = base Whlch carries

" ‘center pin is located:

eupersfﬁ'ucture and Whlch may ca,rry rive to

v 'Genter pzntle.—Same as. center pm
. Qénter post.—Same as center pin. -
'~ Chain (erawler).—See crawler chain. -

-."Chain crowd.~—Seé paragraphs 6.46, 6 48 6 50
~ Clean-up rading.~Maximum dlstance from revolv—
“ing center at same plane or level on: Wthh
machme mountmg rest.s and opera.tes

. Climb.—See paragraph 5.07
T C’ombmatzon crow _——See paragraph 6.50.
‘ oin.~—See paragraph 6.

G S OOunterwazght
uxiliary: - clutch: attached to mam

Crawler-
P O;awler shoess—Sa‘

con- S

i hoisted to dump-‘.': |

usu- 1 }
“*ally of sheet metal; on structural} frame “Also; - -
iver s enclosedr,f

ey s Oaterpzllar mounting.—An alternate &emgnatlon of =
- Oenter gudgesn.—Housing between revolvmg super-.
¢+ gtrains at center of machme smd m Wluch_,”

Oente;,w-‘mn ~~Large pin. or vertflcal shaft which.
"aets as rotation centering device for reivolvmg;

O'les'mg lme —-See paragrap/ "6 ;

mbly or-group of mecha 1sms§?
tached orrm tall id

paragraph 6. 07a, -
jaching to be: equxpped,."
another tﬁmugh inter- -

- (éast iron or. structur )
L used - for bala,ncmg oper '
tached ‘to-rear of irevoly
~sometimes called ballast
Grawler —Sde paragraph 5.0t e
Crawler base: —~Cast or structural low member' to -
_*-which are’attached frame for carrying crawler . =
‘mechanisma including tread: belt and on. Whlch G
- " are-mounted roller path and Ting gea
Crawler bearing length,~-Sée: paragra;p 02 W
Srame—~Substructures - on. w}nc, :aTe
:mounted. rcrawler: “wh ;
= tread. belt, rollers

“crawler fram ,to large sprockeb to:: hlch lS R
. attached driving roller of tredd belt. - L
C‘rowd}-———See ‘parsgraphs 6.46,.6.48; and 6. 50. L
Cuttmg lip.~~The edge of & bucket or dlpper which -
* penetrates material to-be: exeavated Teeth .
© " ‘may or may not be attached. - :

o C’uttmg width:—Aetual width oé openmg cut bg“ ﬁ‘, _

- bucket: or dipper: ‘meagure
of outSIde teeth or cutt

szper front.—The )
2 when téeth 'a,re in’ honzontal dlggmg position. .
szper back.—The top surface or top side of dipper -
“when teeth are in horizontal digging position.
szper handle—Another term for dipper stick.. - -
szper lateh.—Clevis -attached to-back side of - .
dipper front or -dipper bottom: in which. fits -
.. lateh bar of . dipper door used in dumping /. -
.- operation. :Also applies to. bottom dump hoe ..
- dippers. and skimmer scoop-buckets., e
szper shell. ——Dlpper less teeth door and door,' L
mechamsm e i -




szper teeth —Cuttmg pomts on d1pper

 Dipper trip—Mechanism- used in openmg dlp n;r' T sk -
- N Govemed speed. -See peragra,ph 4 05 full—load o

. door in’dumping- operatlon
, ,Dzsmantle —Term used in knoekmg down mac,
: - for export packing. - See paragraph 8.03, . -
; Double reduction. ——Automotlve term - app lymg to

: 1(;1ype of drive fr mdn

Dowel P ~—A fitted pin; which. ma:y be. round

- -usually employed for locatmg parts;
Drag cable—~Cable for pulli
"~ line‘or hoe operation
- Dragline.—Se paragrap.
- Draglinie bucket
- Dragline fairlead.—Se A 3
Dmg shovel.—Amnother term for hoe. %
- Drive tumbler.—Roller: with teeth or-lugs: Wlnch
“ " ““contact matching recesses

-shoes. of erawler. mechanism: =
Drop hammer.—See paragraph 6. 40.
“~ Drum.—Any: spool or. large p 7
" wrapped cables used in ma,chme opera.tron
“Dudal crowd.—See paragraph 6.50d:.-

Dumpmg heegh&——Ma.xrmum clearanee helght from o
- machine’s. operating level of any bucket in; -
- dumping position ‘at- any. given boom angle. .~
- With shovel dippers and buckets with doors, -

: thrs drstance ,13 low

os1t10n Wlth door

Dﬂmpmg m‘d ,
of rotatwn of machlne,

Excamtor '
: matena.l

,} K Fazrlead ——See paragreph 6 29 ;
. Floating harness.—See paragmph 6 07b :
By Fuel pump. (hand)u Ha,nd operated pump_ used for
it & Y pumping: from - another

esel engme W}uch

line ‘,and d1str1butes to.

Fuel pump"i(gasolme)l :
~ - which forees fuel in supply line to.carburetor.
Fully enclosed cab.-

G«mtry ———See pa:ragra.ph 6 08

Gantry crane ' (revolving) =—A:: term apphed to ‘f ,A v

‘machine- mounted:on a high- structural base
capable of traveling on rails. :

sectmn or- t1p extens1on prOJeetmg at angle

’

18 : : O'Ommercwl Stzmdard 089012?—47 T

E Ground pressure.—See pa,ragraph 5 03 e _
“Grousér.—Projecting lugs attached to, or mtegral

e shaft to dﬂferentla,l e with cra.wler treadshoes to prowde addltlona.l'fi £

E Gudgeon —Seo- Center Gudgeon

- square or of any- oth’er cross. sectmnal sha,pe,’ E ‘G’uy rope.—Cables. with -both- ends deed ended “

in: bucket m drag—

See\pa.ragrenhs 6.27 and. 7 Hammer (pzle) s
B _7Handled —See ] para,gra ph6.02.
" Handle (dipper).—Another term for dlpper stlck

lﬁgs/ mi tread 'Hegh altitude heads. —High-compression . cylinder-

ulley on ' “which ’a,re B

-Hoe —See; paragraph 6.58 ‘ S
' Hog rods. —Stationary. boom supports used mstead :

‘ Holdmg line.—Sée pa.ragraph 6.92. T L
Hook rollers.—A. type of - ‘construction. m Whlch,

— Identvﬁca‘twn plate —See pa.ragraph 9 01

ump on gasohne engme : L,
- Idler: roller.—Rollers of . tread belt» mechamsm,g -

Maehme house or cab Whlch '

G Idler tumbler. —Large end roller ofhcrawler tread .
“.:-. belt: mechanism: at - opposite . end froni drive.

* from. long1tudmal a.x1s of boom——usually a'.

curved section.

governed engine speed.’

tractron

Usua,lly those used in connection with: derrlck-

= ing’ systems ‘when - ﬁoatmg -boom harness sl

' mstelled

~and 6.42;

ee peragra,phs 637,640, 641, i

- heads” installed on internal combustion en- =

‘‘gines’ to- pa.rtlally compensate: for low air

pressure at: hlgh alt1tudes

, See paregraph
: 4,08

E Iﬁgh ift, -—Term apphed to. shovel front end -
equipment when longer than standard boom *
- or dipper stick are installed to gwe greater .

2 dumpmg range and height. °
High speed- boom hoist. —Boom ho1st Wlth greater

speeds than standard to provide for fast -

. derricking of boom, )
... crane service. .- :%-

partlcularly m hftmg

of derricking cables,- -

' Howt —~Function of - lifting - ~and. lowermg loads -

_Standard machines are usually provided with

three hoist drums and mechanism, namely — -
‘main hoist, secondary hoist-and. boom hoist,

- Some manufacturers offer g fourth h01st drum
_for special purposes.. S

~rollers. for swinging function, roll in double

ﬂenged path providing bearing against either .
. top.-.or. bottom flanges, or, with. smgle ﬁangei '

- with rollers on top : and bottom

which are not power driven.

tumbler and which. is not power drxven

- ‘fndependent erowd. —See paragraph. 6.50, . .
- Inde endent boom. hoist.—Boom hoist Wlnch can
e operated mdependently of any other ‘

machme functlon

- shaft.
th -—See paragraph 6. 05

Jaclc shaft ~—Term apphed to a,ny mtermedlate .
~ Gooseneck boom.—A boom Whlch has an- upper L - N




-,' L'me speeds —See paragraph 4.12. - - S
> Live roller circle. ~~An assetnbly of multrpleg swmg S
i rollers free to:roll: between revolvmg super- e

Load line. —Another terim for ho

N :Magnet

Power (,'ranes' cmd Skoeels
- ,ng p'm —Another term for center pm _. f,"_} 5

. Lagg'mgs ‘436 paragraph 4 10 B
- Latticed boom.—~Boom: of open structural construc—’ -

" Rack: —Flat toothed Gttiade b drpper stlck Whlch" , <

_ tion with- angular lacing between four mam/,f ‘

corner members in form of truss.

Mﬁzng capaczty —See paragraphs 609‘ to 6'.16

and 6.36.: .
Ui+ See paragraph4.1 #

-, " 'structure and mounting.:

“:‘erane serviee, it refers to the mam “hoist Whﬂe
: secondary hmst is referred to ,_;Whlp Ime

“up . loose  ferro. metal.. Machine  must: be

2, eu;her by (1) independently driven generator,
- (2). generator driven: from machine power

" unit, (3). power-from outside source through -

- plug-in. arrangement. -
. not be handled with a magnet.

F Magnet controller. —Electric: controller for govern- :
Part of .

ing . flow of “current: to- magnet
magnet equipnient..

. ,7 Ma'm hoist.—See paragrap‘: 4.08.

: Outmggers —See paragraph 515 '
: Overhaul —Ability of any Welght, on end of h01st «
line to unwind-cable from drum When brake‘ '

' Mountmg ——See paragraph 3 01b...

1s released

’ ‘Padloclc —See paragraph 6. 52

IILl].ﬁ;mg 5

Electne hftmg magnet used for plcklng g

. equipped  with- direct, current. ‘eléctric power]',

R'mg gear. —=—Another term rfor swmg gear (see e

Power talce-oﬁ —»See paragraph 4 07

- Pull shovel ~—Another term for hoe

. meshes with shipper shaft pinion, a flat gear.:

Rackmg ~-Qperation of retracting extended dlpper
“Radius (of load)—See paragraph 6.12. 5 o
'Rated ‘load.~——Same as llftmg capaclty (see para-' N

" graphs 6.09 and 6.10),:

’ 'Rear end -radius: —Olearanee dlstanee from center

- of rotation to maximum: rear extenswn of
- revolving: superstmcture H

: Reemng —The’ passing of cables 'or ropes over

_ drums; sheaves and pulleys: ;
Revolmng superstmcmre ~—See paragraph 3. 01a

paragraph 4:14)."

. Roller path.—See paragraph 4. 14

Ropes—Same a8 cables:

y VRope crowd ——Same as cable crowd (see paragraph ’

Saddle block ——Mechamsm.' and bearmgs Wh1ch :
Manganese - steel ean L

carry shipper: shaft dnve and acts ag gulde '
for dipper stick;", a

”Safe load mtmg—See paragraphs 508 to 5 10; o

5.15't0 5.17;6.10 to 6:16 and 6.36.

Scoop (skimmer) —See paragraphs 6.61 to 6 63.

: ' Slewing.-——Another term for swinging furiction.
- Mats.—Supports ot floats used. for supportmg »
* machine on’ extremely soft- ground Usuallyr' v
2" of timber construction. -+ - i
" _Monkey line. —Another term: for taglme

Stability —The ability of machine to res1st trppmg -
Shipper shaft.—See paragraph 6. 49, -

Skidding. —Method of . export’ shlppmg prepara- S

tion (see paragraph 8.02).

Steam hammer.—Steam drwen pﬂe hammer (see

e Pay load.—The net load or volume handled ex-‘ :

clusive of weight of bucket, dlpper,
- .other handling mechanism,
Pile—See paragraphs 6.37 to 6.44.

- Pile driver.—See paragraph 6.37 to 6. 44 :

Pile driver leads.—See paragraph 6.39.

' 5lec ‘eap.—Protecting cap. for. ﬁttmg on top of =
. piling to prevent battermg or sphntermg (see o

“paragraph 6.43).

,-."Pomts (dvpper teeth): ——Removable and replaoeable -

points for dipper or bucket. teeth.

' ‘Power boom: lowering.—Boom hoist Whlch has re- :
_versible: mechanism permitting lowering boom -

hook or- VT

" under power rather than by gravrty w1th .

brake control. ™

- . Power equipment. —See paragraph 4.03;

. Power lowering.—Hoist mechanism with reversing
¥ drive permlttmg lowering load under power, -
_for precision. work, rather than by grav1ty -

‘with brake eontrol

‘paragraph 6.42).

’ Stmpper —Machine used for excavatmg over-.

burden in open cut mining. In this standard

- “Stripper’’usually applies -to a shovel or
- dragline capable ‘of greater ranges ‘than the.
. manufacturer’s standard ratings for the par-
ticular 'size of machine, A stripping shovel

- may be equipped with- extra long boom and

= dipper stick and with a dipper slightly smaller -~
_ than the nominal rated capacity. A stripping =
dragline usually has an extra. long boom with = -

”»4".,;a corresponding.. and ' compensating - . smaller

T ‘bucket than the. nominal rated capacity with

base) rating length of boom: (see paragraph
6.03

Superstmcture (reeolmng) —See paragraph 3.01a. -
Swayy -braces—Stiffening : cables or rods with or
- without.. turnbuckles, sometlmes used on’
. -each side of boom.: .- N . v
Swing—See paragraph’ 413, - ' ’ A
Swing gear. —External ol mternal gear Wlth Whlch -

~swing - pinion " of revolv1ﬁg superstructure o

meshes to prowde swmgmg motlon r

Taglme ——-See paragraph 6 23. .
Taul swing~—Same as rear end: radlus

Third drum.—A third hmst drnm, in’ addltmn to .

.‘19 R
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two standard hoist drums, often used in pile
driving for handling piles.

Tipping load.—See paragraphs 5.10 and 5.17.

Tire sizes.—Are specified by diameter of casing,
diameter of wheel and number of plies, i. e.,
9.00X20—10 ply is 9-inch-diameter casing on
20-inch-diameter wheel or rim and 10-ply
construction. :

Tooth base.—Main part of dipper tooth to which
removable points are lastened. '

Track.—Crawler tread belts.

Trailer.—Rubber tired vehicles on which machines

are loaded for long moves, or used for hauling
auxiliary equipment and pulled by machine,
particularly truck mounted machines.

Travel—Function of moving machine.

Travel base.—Same as crawler base.

Treads.—Hinged steel pads forming continuous
crawler belt supporting the machine.

Trench hoe.—Another term for hoe.

Truck crane.—Crane mounted on engine-driven
rubber-mounted carrier. See paragraph 5.12.

Turntable—Another term for revolving super-
structure of machine. .

Twmbler.—Large rollers of crawler tread belt.

Turning circle—Minimum diameter of circle in
which machine can be turned completely.

Whip line.—Secondary hoist line (see load line).

Working weight—Weight of machine with engine
radiator full, fuel tank half full, with complete
front end equipment installed including
bucket or hook block.

Wheel base.~—Center to center ot front and rear
axles. On three axle trucks, rear center is
center of bogie axle. :

Wheel machine.—See paragraph 5.20.

Effective Date

11.01. The standard is effective for new pro-
duction from February 15, 1947.

Standing Committee

12,01. The following individuals comprise the
membership of the standing committee, which is
to review, prior to circulation for acceptance,
revisions proposed to keep the standard abreast of
progress. Each organization nominated its own
representative. Comment concerning the stand-
ard and suggestions for revision may be addressed
to any member of the committee or to the Division
of Trade Standards, National Bureau of Stand-
ards, which acts as secretary for the committee.
EuceNe R. WEBER (chairman), Bucyrus-Erie Co., South

Milwaukee, Wis.

G. K. Woobwring, Harnischfeger Corp., 4400 West National

Ave., Milwaukee, Wis.

Jurian R. Sterrman, Koehring Co., 3026 West Concordia
_ Ave., Milwaukee, Wis.
G. H. OLson, Link-Belt Speeder Corp., 301 West Pershing

Road, Chicago, Il )

- for comment.

Harry Fizs, Engineering Department, The Marion Steam
Shovel Co., Marion, Ohio.

Stanparps CommiTTEB: Power Crane and Shovel Manu-
facturers’ Export Standards Association.

History of Project
13.01. On December 14, 1939, a_conference of

" representative manufacturers, held in Chicago,

Ill., indicated its interest in the establishment of
a commercial standard for exports of power shovels
and cranes. The conference reviewed a tentative
draft which had been prepared by the National
Bureau of Standards, and requested that it be re-
drafted along the lines of classifications rather than
definite specifications.

13.02. Accordingly. & revised draft was pre-
pared and submitted to interested manufacturers
The Bureau of Foreign and Do-
mestic Commerce cooperated in obtaining com-
ment on this draft from Latin-American countries
and from Canada, which was placed before the
American manufacturers and which indicated that
such a standard would be very helpful in bringing
about better understandings between buyers and
sellers.

13.03. A subsequent conference of representa-
tive manufacturers held in Chicago on June 6,
1940, adjusted the revised draft in detail, and
recommended its circulation to the industry for
written acceptance. The recommended com-
mercial standard was accordingly circulated for
written acceptance on June 18, and upon receipt
of written acceptances by a satisfactory majority,
Commercial Standard CS90E—41 was promulgated
in mimeographed form on November 9, 1940, to
be effective for new orders from January 9, 1941.-

First Revision

13.04. On June 21, 1946, at a meeting of the
Power Crane and Shovel Manufacturers’ Export
Standards Association, a draft was adjusted for
the revision of Crawler Mounted, Revolving
Power Shovels, Lifting Cranes, Dragline and
Clamshell Excavators (Export Classifications),
Commercial Standard CS90E-41, and a recom-
mendation was made that it be circulated to the
trade for written acceptance. The recommended

revision, following approval by the standing com--

mittee, was accordingly circulated for written
acceptance on September 4, 1946. The revision
of the standard provides for an expansion of
CS90E-41 to include convertible full revolving
type truck and wheel mounted power cranes and
shovels together with additional front end operat-
ing equipment as hoe, pile driver, and skimmer
scoop. Upon receipt of written acceptances by a
satisfactory majority, Commercial Standard
CS90E-47, as shown herein was promulgated on
January 15, 1947, to be effective for new produc-
tion from February 15, 1947.




CS90E-47
ACCEPTANCE OF COM:MERCIAL‘ STANDARD ‘

If acceptance has not previously been filed, this sheet properly filled in,
signed, and returned will provide for the recordmg of your organization as an
acceptor of this commercml standard

Division of Trade Standards,
National Bureau of Standards,
Washington 25, D. C. .

Gentlemen:

We believe that the Commercial Standard CS90E—47 constitutes a useful
standard of practice, and we 1nd1v1dually plan to utilize it as far as practlcable
in the :

production ! distribution ! . testing *

of power cranes and shovels, convertible full-revolving type; crawler, truck and
wheel mounted, including clamshell, dragline, lifting crane, hoe, pile driver, and
skimmer scoop operating equipment (export classification).

We reserve the right to depart from it as we deem advisable.

We understand, of course, that only those articles which actually comply
with the standard in all respects can be 1dent1ﬁed or labeled as conforming
thereto.

(Cut along this line)

Signature of authorized officer-_.._____. ] S

{ ‘ v (Kindly typewrite or priﬁt fhe following lines)
Name and title of above officer_.__ . __________________
Organization._..___________ ____~-_____________;_________; ______________
- Street address_.._____.._.__ e S

City, zone, and State ~ _____________________._____ J . Cmeioon ‘

1 Underscore which one. Please see that separate acceptances are filed for all subsidiary companies and affiliates which
should be listed separately as acceptors. In the case of related interests, trade associations, trade papers, ete., desiring to
record their general support, the words “General Support’” should be added after the signature.
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TO THE ACCEPTOR

The following statements answer the usual questions arising in connection with the
acceptance and its significance;

1. Enforcement.—Commercial standards for exports are commodity spemﬁcatmns
voluntarily established by mutual consent of those concerned. They.present a common
basis of understanding between the producer, distributor, and consumer and should not
be confused with any plan of governmental regulation or control. The United States
Department of Commerce has no regulatory power in the enforcement of their pro-
visions, but their provisions through usage soon become established as trade customs,
and are made effective through incorporation into sales contracts by means of labels,
invoices, and the like.

2. The acceptor’s responsibility.—The purpose of commercial standards is to estab-
lish for gpecific commeodities, nationally recognized grades or consumer criteria and the
benefits therefrom will be measurable in direct proportion to their general recognition
and actual use. Instances will occur when it may be necessary to deviate from the
standard and the signing of an acceptance does not preclude such departures; however,
such signature indicates an intention to follow the commercial standard where practi-
cable, in the production or exportation of the article in question.

3. The Department’s responsibility.—The major function performed by the Depart-

ment of Commerce in the voluntary establishment of commercial standards for exports
on a Nation-wide basis is fourfold: first, to act as an unbiased coordinator to bring all
interested parties together for the mutually satisfactory adjustment of trade standards;
second, to supply such assistance and advice as past experience with similar programs
may suggest; third, to canvass and record the extent of acceptance and adherence to
the standard on the part of producers and exporters; and fourth, after acceptance, to
publish and promulgate the standard for the information and guidance of buyers and
sellers of the commodity.

4. Announcement and promulgation.—When the standard for exports has been
endorsed by a satisfactory majority of production in the absence of active, valid opposi-
tion, the success of the project is announced. If, however, in the opinion of the stand-
ing committee or the Department of Commerce, the support of any standard is inade-
quate, the right is reserved to withhold promulgation and publication.

22
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' ACCEPTORS

14.01 The organizations listed have individ-
ually accepted this standard for use as far as
practicable in the production, distribution or
testing of power cranes and shovels, convertible
full-revolving type; crawler, truck and wheel
mounted: including clamshell, dragline, lifting
crane, hoe, pile driver, and skimmer scoop oper-
ating equipment (export classifications). = In
accepting the standard .they reserve the right to
depart  therefrom as they individually deem
advisable. It is expected that articles which
actually comply with the requirements of this
standard in all respects will-be regularly identified
‘or labeled as conforming thereto, and that pur-
chasers will require such specific evidence of
conformity.

COMMERCIAL

CS No. Item I
0-40. Commercial standards and their value to
business (third edition). .

1-42, Clinical thermometers (third edition).:

2-30. Mopsticks. . o

3~40. Stoddard solvent. (third edition). "

4-29. Staple porcelain (all-clay) plumbing fixtures.

5-46. Pipe nipples; brass, coppér, steel'and wrought-

iron (second-edition); - -

6-31. Wrought-iron pipe nipples (second edition).
S Superseded by CS85-46..

7-29. Standard weight malleable iron or steel

- - screwed unions. - Lo :

8-41. Gage blanks (third edition).

9-33, Builders’ template hardware (second edition).
10-29. Brass pipe nipples. = Superseded by CS5-46.
11-41. Moisture regains of cotton yarns (second

edition). : B
12-40. Fuel oils (fifth edition).
13-44. Dress patterns (fourth edition). ,
14-43. Boys’ button-on waists, shirts, junior and
’ sport shirts - (made from woven fabri/cs)
(third edition).
15-46. Men’s pajama sizes (made from woven fabries)

- (third edition.)
16-29. Wall paper.
17-42. Diamond core drill fittings (third edition).
18-29. Hickory golf shafts.

19-32. Foundry patterns of wood (second edition).
20~42. Staple vitreous china plumbing fixtures (third
edition). . i
21-39. Interchangeable ground-glass joints, stop-
. _ cocks, and stoppers (fourth edition).
22-40. Builders” hardware (nontemplate) (second

© _ edition). :
23-30. Feldspar. .
24-43. Screw thréads and tap-drill sizes.
25-30. szgial screw threads. Superseded by C824-

26-30. Aromatic red cedar closet lining.

27-36. Mirrors (second edition).

28-46. Cotton fabric tents, tarpaulins and covers
(second edition). ’

29-31.. Staple seats for water-closet bowls.

'30-31. Colors for sanitary ware.

31-38. Wood shingles (fourth edition).

‘ Sterling

American Hoist & Derrick Co., St. Paul, Minn.

Bay City Shovels, Inc.; Bay City, Mich.

Buckeye Traction Ditcher Co, The, Findlay, Ohio

Bucyrus-Erie Co., South Milwaukee, Wis. .

Byers Machine Co., The, Ravenna, Ohio.

General Excavator Co., The, Marion, Ohio.

Hanson Clutch & Machinery Co. The, Tiffin, Ohio .

Harnischfeger Corp., Milwaukee, Wis. - -

Hyster Co., Portland, Ore. - : L

Insley Manufacturing Corp., Indianapolis, Ind.’

Keystone Driller Co., Beaver Falls, Pa, - -

Koehring Co., Milwaukee, Wis, L

Lima Locomotive Works; Ine:, Lima, Ohio.

Link-Belt Speeder Corp., Cedar Rapids, Towa.

Manitowoe Engineering Works: (Division. of Manitowoe
Shipbuilding Co.), Manitowoe, Wis. )

New York Testing ]’Jaboratories, Ine., New York, N. Y,

Oil City Boiler Works, Oil City, Pa. :

Osgood Co., The, Marion, Ohio. o

Pittsburgh Testing Laboratory, Pittsburgh, Pa.

%ngine Co., Buffalo, N. Y. L

hovel Co., The; Lorain, Ohio.

STANDARDS
C8 . No. ftem = . -
32-31. Cotton cloth for rubber and pyroxylin coat-
: ing. - R
33-43. Knit underwear. (exclusive of-rayon) (second
. edition). - Sy
34-31. Bag, case, and strap leather. .
35—47. Hardwood plywood (third edition), "
36-33. Fourdrinier wire cloth (second edition).
37-31. Steel bone plates and screws. -
38-32. Hospital rubber sheeting,. ) )
39-37. Wool'and part: wool blankets (second edition).
. (Withdrawn as commercial standard, July
: 14, 1041). -~ R
40-32. Surgeons’ rubber gloves. ) :
41-32. Surgeons’ latex gloves. . :
42-43. Structural - fiber . insulating - board - (third
edition), - - S
43-32. Grading of sulphonated oils.
44-32. Apple wraps. :
45-47. Douglas fir plywood (seventh edition).
46-40. Hosiery lengths and sizes (third edition).-
47-34. Marking of gold-filled and rolled-gold-plate
- . articles other than watchcases. :
- 48-40. Domestic burners for Pennsylvania anthracite-
E (underfeed type) (second edition).
49-34. Chip board, laminated chip board, and mis-
cellaneous: boards for bookbinding purposes.
50-34. Binders board for bookbinding and other

purposes. : .

51-35. Marking articles made- of silver in combina-
tion with gold.

52-35. Mohair pile fabrics (100-percent mohair plain
velvet, 100-percent mohair plain frieze,
and 50-percent mohair plain frieze).

58-35. Colors and finishes for cast stone. -

54-35. ‘Mattresses for. hospitals.

55-85. Mattresses for institutions. .

56-41, -Oak flooring (second edition).

56E~41, Oak flooring (exports). - .

57-40. Book cloths, buckrams, and impregnated

fabries for bookbinding purposes except
- library bindings (second edition).

58-36. Woven elastic fabrics for use in overalls
(overall elastic webbing).

59-44, Textile)zs—testing and reporting (fourth edi-

.tion).

Thew
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60--36.
60E—41.
61-37.
62-38.
63-38.
64-37.
65-43.

66-38.

67-38.
68-38,

69-38.
70-41.

71-41,

72-38.
73-45.

74-39.
75-42.

76-39.
77-40.
78-40.

79-40.

80-41.

81-41.
82-41.
83-41.

84-41.
85-41.

86-41.
8741,
8841,
89-40,
v . (Reserved for power shovels and cranes).
- " 90E-47,

© 91-41.
92-41..

93-41.

94-41,
05-41.
96-41.
9742,

9842,
9942,
10044,

OOmmefcz'aZ Standard CSS0E-47

Hardwood dimension lumber. .
Hardwood dimension lumber (exports).
Wood-slat venetian blinds.

Colors for kitchen accessories.

Colors for bathroom accessories,

Walnut veneers. -

Methods of analysis and of reporting fiber
composition of textile products (second
edition). ’

Marking of articles made wholly or in part of
platinum. : '

Marking articles made of karat gold.

Liquid hypochlorite disinfectant, deodorant,
and germicide,

Pine oil disinfectant.

Phenolic disinfectant (emulsifying type) (sec-
ond edition) (published with CS71-41),

Phenolic disinfectant (scluble type) (second
edition) (published with CS70-41).

Household ingecticide (liquid spray type).

Old growth Douglas fir standard stock doors
(third edition). :

Solid hardwood wall paneling, .

Automatic mechanical draft oil burners de-
signed for -domestic installations (secona
edition).

Hardwood interior trim and molding.

Sanitary cast-iron enameled ware.

Ground-and-polished lenses for sun glasses
(second edition) (published with CS79-40).

Blown, drawn, and dropped lenses for sun

lasses (second edition) (published with
S78-40).

Electric direction signal systems other than
semaphore type for commercial and other
vehicles subject to special motor vehicle
laws (after market).

Adverse-weather lamps for vehicles (after
market).

Inner-controlled spotlamps for vehicles (after
market).

Clearance, marker,- and identification lamps
for vehicles (after market). )

Electric tail lamps for vehicles (after market).

Electric license-plate lamps for vehicles (after
market).

Electric stop lamps for vehicles (after market).

Red electric warning lanterns.

Liquid-burning flares.

Hardwood stair treads and risers,

Power cranes and shovels, convertible full-
revolving type, Crawler, truck, and wheel-
mounted; including clamshell, dragline,
lifting crane, hoe, pile driver, and skimmer
scoop- operating equipment (export classi-
fication). (second edition).

Fagctory-fitted Douglas fir entrance doors.

Cedar, oypress and redwood tank stock
lumber.

Portable electrie drills (exclusive of high fre-
quency)#

Calking lead.

Lead pipe. .

Lead traps and bends.

Electric supplementary driving and passing
lamps for vehicles (after market).

Artists’ oil paints.

Gas floor furnaces—gravity circulating type.

Porcelain-enameled steel utensils (second
edition). :

10143,

102- .
102E-42,

103-42.

104-46. W

105-43.
106-44.
107-45.

108-43.
109-44.
110-43.

111-43.

112-43.
113-44.

114-43.
115-44,
116-44,
117-44,

‘

118-44,
(E)119-45.1
12044,
121-45,
122-45,
123-45,
(E)124-45.1
125-45,
126-45.
127-45.

128-45.

129-486.
130-46.
131-46.

13246,
133486,
13446,

135-46.
 136-46.

137-46.

138-47.
139-47.
140-47,
141-47.

Flue-connected oil-burning. space heaters
equipped with vaporizing pot-type burners.

(Reserved for diesel and fuel-oil engines).

Diesel and fuel-oil engines (export classifica-
tions).

Cotton and rayon velour (jaequard and plain).

arm-air furnaces equipped with vaporizing

pot-type oil burners (second edition).

Mineral wool; loose, granulated, or felted form,

in low-temperature installations.

Boys’ pajama sizes (woven fabries) (second
edition).

Commercial electric-refrigeration condensing
units (second edition).

Treading automobile and truck tires.

Solid-fuel-burning forced-air furnaces:

Tire repairs—vulcanized (passenger, truck,
and bus tires).

Earthenware (vitreous-glazed) plumbing fix- .

tures. )
Homogeneous fiber wallboard.
Oil-burning floor furnaces equipped with
vaporizing pot-type burners.
Hospital sheeting for mattress protection.
Porcelain-enameled tanks for domestic use.

-Bituminized-fibre drain and sewer pipe.

Mineral wool; blankets, blocks, insulating
cement, and pipe insulation for heated
industrial equipment.

Marking of jewelry and novelties of silver.

Dial inaicators (for linear measurements).

Standard stock ponderosa pine doors.

Women’s slip sizes (woven fabries).

Western hemlock plywood,

Grading of diamond powder.

Master disks.

Prefabricated homes.

Tank mounted air compressors. L

Self-contained mechanieally refrigerated drink
ing water coolers.

Men’s sport shirt sizes—woven fabrics (other
than those marked with regular neckband
sizes). . ,

Materials for safety wearing apparel.

Color materials for art education in schools.

-Industrial mineral wool products, all types—

testing and reporting.

Hardware cloth.

Woven wire netting. .

Cast aluminum cooking utensils (metal com-
position}, -

Men’s shirt sizes (exelusive of work shirts).

Blankets for hospitals (wool and’ wool and
cotton). )

Size measurements for men’s and boys’ shorts
(woven fabries). .

Insect wire screening.

Work gloves.

Convectors: testing and rating.

Sine bars, blocks, plates and fixtures.

Norice.—Those interested in commercial standards
with a view toward accepting them as a basis of everyday
practice may secure copies of the above standards, while
the supply lasts, by addressing the Division of Trade

)

Standards, . National Bureau of Standards, Washington

1 Where “(E)” precedes the CS number, it' indicates an emergeney com-
mercial standard, drafted under war conditions with a view toward early

revision.
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ALPHABETICAL CONVERSION TABLE

The fundamental purpose of this chart is to furnish a source of reference for units, standards, and conversion Iu,ctors

=160 square rods.
1 acre{ =4,840 square yards.
=43,560 square feet.
1 barrel=7,0561 ZzbiﬁlfnChesﬁ
= cubic inches.
1 board £°°t{=2,360 cubic centimeters.
=778 foot pounds.
) =0.2930 international watt
hour.
215042 cub h=0.252 calorie (I. T.).
=2,150.42 cubic inches.
1 bushe1{=1 1/4 cubic feet, approx. . B
1 calorie (I. T.) :::l_,)/ ggg‘féﬁﬁng htc_’?f watt hours.
1 . {= 200 metric milligrams.
carat, metricy __3 0gg5 grains.
10.764 square feet.
1.196 square yards,

1 B. t. u. (British thermal unit

1 centare ;(squo.re meter) {Z
1 centimeter=0.3937 inch.

1 chain (engineers){:é%(‘)‘ilén;s e;)e"'r:.fmt each.
=4 rod_s.
. 1chain (surveyors or Gunters) Z}S%ofll;].‘s'
‘ =20.1 meters.

1 cheval (French horsepower)=0.986 horsepower.

— Area of circle whose diameter is 1 mil,-or
1/1000 inch. ) ,
==0,000000785 square inch.

=128 cubic feet. o

1 cord =3.,625 cubic meters.

=1,728 cubic inches.
=60 pints.
=0.8 bushel.
=1,000 ounces of water, approx.
=0.028 cubic meter.
-\=28.32 liteéz. 4 g
. =62.4 pounds.
1 cubic foot of water{——-l,OOOpou 1es, QPPIOX.
1 cubic inch= 16.??59 g{.ﬁ)ic u}c)entfimeters.
. =38. cubic feet.
1 cubic meter{=21'j30usbcu?ic yards.
. =27 cubic feet.
1 cubic yurd{'=0.765 cubic meter.
1 decimeter=3.937 inches.
=60 minims.
1 dram (fluid){=3.697 milliliters.
=4 cubic centimeters, approx.
1 em, 1 pica (printing industry)=1/6 of an inch.
1 fathom (ndutical){—:?.é%e;eters_
. =8 fluid drams. '
1 fluid °‘m°e{§29.573 williliters.
=12 inches. ’
1 ‘°°‘{=o.305 meter.
1 foot pound=0.1383 kilogra‘?meter.
1 furlong (Brliﬁsh){:gcz)gzy cgetse.rs.
=23l cubic inches.’
=4 quarts.
1 gallon (U. S.X =8 pinis.
- | =3.878 liters.
=128 fluid ounces.
1 gallon of water=28.33 pounds at 62° F. (16.67° C.)in air.
1 gallon per cubic foot=133.7 liters per cubic meter.
=277.4 cubic inches.
=1.201 U. S. gallons.

1 éubic foot

. Gallon (British Imperial) _ . o
and Canadian), vo%-‘f?fef)é-zlc? é)Sdes water oft 62
=4,546 liters.

b o=/ F00 pound avoird
o f= pound avoirdupois.
1 grain{ =/ Jods meam. :
=15.43 grains.
1 gram{=0.0353 ounce. -
=0.0022 pound.
1 hand=4 inches.

1 hectare (square hectometer)=2.47 acres.

) =33,000 foot-pounds per minute.
1 horsepower Zii201441 fﬁ:&i‘s})er minute.
=746 waltls.

1 hundredweight (British) {= 112 pounds.

=50.80 kilograms.

1 inch=25.4 millimeters.

=2,2046 pounds.

=35.274 ounces.
1 kilogram{ =15432.36 grains.

=0,0011 short ton.

=0.00098 long ton.
1 kilometer{_:(l)ogglﬁgrs'
L =1.34 horsepower.
1 kllc'Watt{=56.9 B. t. u. per minute.

| . =6080.20 feet per hour.
1 knot (nautical, speed){=1‘85 ];:ilometerpse per hour.

. =5.9X 1012 miles.
1light year{=9_5><10 12 kilometers.
1 link (surveyors measure){;g'gglfcg;'ter
= 1.000028 cubic decimeters.
=0.264 gallon. )
= 1,087 quarts.
1 liter{ =6 1.03 cubic inches.
=0.035 cubic feet.
=33.8148 {luid ounces.
=270.518 fluid drams.
=39.37 inches.
=3.28 feet. ;
= 1.09 yards. ;
= 1,553%844%3 wuvgslengths of red ray cadmium.
. = .6 pounds.
1 metric ton{; 1.1023 short tons.
1 microgram= 1/1000 milligram.
=0.001 inch,
1 mil

1 meter

=25.4 microns.
=0.0254 millimeter.

S
a.)= eet.
Lmiled 320 rods.
= 1.61 kilometers.
1 milligram=0.0154 grain.

1 milliliter (see liter cbove){ié'gggnguﬁ;bii:cienﬁmete“'

- . 1 [=1/60 fluid dram.
1 minim (ﬂmd){= 1/480 fluid ounce.
=437.5 grains.
=0.911 troy ounce.
=0,0000279 long ton.
180 5 =28.35 grams.

. 1 /= 1.805 cubic inches.
1 ounce, fuid{Z 55675 militers
=480 grains.

1 ounce, troy{=31. 103 grams.

1 perch (Briﬁsh){z??i%%sggg_e yards.

1 pied (French foot){i ézsggrﬁeitzshes‘
1 pint=0.4732 liter. -

1 ounce (avoirdupois, ordinary)
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1 point (printers type)=1/72 inch.
=514 yards.
1 pole (British) =5.03dmeter.

rod.
1 pouce (Paris inch)=2.71 centimeter. -
= 16 ounces.
=7000 grains.
=454 grams. )
=0.454 kilogram.
= 14.88 troy ounces.
1 pound per cubic foot=16.02 kilogram per cubic meter.
1 pound per square inch=0.433head of water (in feet).
1 pound per square inch=0.0703 kilogram per square centi-

meter. .
1 pound per square foot=4.88 kilogram per square meter.

1 pound (avoirdupois, ordinary)

=2 pints.
1 quart{=1/4 gallon.
==0.946 liter. .
1 quarter (British quarter hundredweight) {': %28 .;8 uk]illgzmms
- =16.5 feet.
1 rod (surveyor's measure){ =285 links.
] ==5.03 meters.
=40 perches.

1 rood (British){=1 /4 acre.

Commercial Standard CSIOE—-}7 | @

1 square centimeter=0.155 square inch.
1 square foot=0.093 square meter,
1 square inch==6.482 square centimeters.
1 square kilometer=:0.386 square mile.
=10.764 square feet.
0.000001 =1.196 sqliare yards.
o2 f=0. square inch.
1 square mﬂ{= 0.00000645 square centimeter,
=640 acres.
1 square mile{=23,097,600 square yards.
==2.59 square kilometers.
1 square millimeter=0.00155 square inch.
1 square rod=25.29 square meters.
1 square yard=0.81216 squc:lre meter.
" =14 pounds.
1 stone (BnhSh)i=6.35 kilograms.
Lton (short) {23 R Porase:
=2,240 pounds.
l1ton (long){=1,(1)180 %ﬂﬁﬂmms' )
- [=1, ilograms.
1ton (metnc){= 2’20 4.62 pounds,

=3 feet.
1 yard =36 inches.

1 square meter (centare){

=0.914 meter.
=1,420,212 wavelengths of red ray of cadmium,

DECIMAL AND METRIC EQUIVALENTS OF FRACTIONS OF AN INCH

.. Deci- 115 . Deci- a1 . Deci- a1 . Deci- 1. W
Fractions Milli- Fractions | Milli- Fractions Milli- Fractions Milli- :
of an inch ;n]:x }i:ﬁ meters || of an inch ;alizg}fx meters || of an inch :11:1 %i :}fl meters || of an inch ;uii :}f meters ;
1/64| 0.0156 | 0.397 19/64| .2969 | 7.541 37/64| .5781 | 14.684 55/64| .8594 | 21.828
1/32 0312 | 0.794 5/16 3125 | 7.938 || 19/32 .5938 | 15.081 7/8 8750 | 22.225
3/64| .0469 1.191 21/64| .3281| 8334 39/64| .6094 | 15.478 57/64| .8906 | 22.622
1/16 :0625 1.588 || 11/32 .3438 | 8.731 5/8 .6250 | 15.875 || 29/32 9062 |. 23.019
5/64| .0781 1.984 23/64| .3594 | 9.128 41/64| .6406 | 16.272 59/64| .9219 | 23416
3/32 .0938 | 2.381. /8 3750 | 9.525 || 21/32 6562 | 16.669 || 15/16 93751 23.813
7/64| .1094 | 2.778 25/64| .3906 | 9.922 43/64| .6719 | 17.066 61/64; .9531 | 24.209
1/8 L1250 | 3.175 || '13/32 4062 | 10.319 || '11/16 .6875 | 17.463 || 31/32 9688 | 24.606
9/64| .1406 | 3.572 27/64| .4219 | 10.716 45/64| .7031 | 17.859 63/64| .9844 | 25.003
§/32 1562 | 3.969 7/16 4375 | 1L113 || 22/32 7188 | 18.256 1.0000 | 25.400
11/64| .1719 | 4.366 29/64| .4531 | 11.809 47/64| .7344 | 18.653
3/16 1875 | 4.763 16/32 4688 | 11.906 3/4 .7500 | 19.080
13/64| .2031 | 5.159 31/64| .4844 | 12.303 49/64| .7656 | 19.447
32 2188 | 5.556 2 5000 | 12,700 || 25/32 ©.7812 | 19.844
15/64) .2344 | 5.983 33/64 | 0.5156 | 13.097 51/64| .7969 | 20:.241
1/4 2800 { 6.350 || 17/32 5312 | 13.494 | 13/16 .8125 | 20.638
17/64| .2656 | 6.747 , 38/64| .5469 | 13.891 53/64| .8281 | 21.034
9/32 2812 | 7.144 9/16 5625 | 14.288 || 27/32 .8438 | 21.431
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N 27
WEIGHTS OF MATERIALS
{Weight in pounds per cubic feet and cubic yard and kilograms per cubic meter}
Cubic yards 2 b2 S | A RN P P
Cubic feet (-7 S PR | O P PP
Cubicmeters. . ...cooovveevvnnnnnanafoneeee]oaniliinniiforii]eriindene il eeid]oennn, i 1 1% 2
¥
Ib b b 1b 1b 16 16 1b kg kg kg kg

Kshes, piled, dry............... P - 35| 420 473]| - 709 945 1,418 1,890| 2,363| 281} 562| 843] 1,124
Brickhats..........oovveenininenn, 55/ 660] 743) 1,114| 1,485 2228 2,970 3713 442/ 884| 1,326 1,768
Cement, portland..........covvuenn.. 94| 1,128] 1,269| 1,904| 2,538 3807 5076 6345 755| 1,510| 2,265! 3,020
Charcoal. ...ouennneseeeaeininn, 25/ 300 338 506 675 1013 1350 1688 205 410/ 6185 820
Cinders. ...oovvviinereeeeeenns 85| 660] 743| 1,114| 1,485 2228 2,970 3713 442| 884 1,326| 1,768
Clinker, portland cement............. 85| 1,020( 1,148 1,721] 2,295| 3,443 4,890 5,738, 683! 1,365| 2,048| 2,730
Clay, dry, in lumps.......... e 63| 7586/ 85l 1,276| 1,701 2,552| 3,402 4253 506| 1,011 1,517} 2,022
Clay, compact, natural bed....... ... 109] 1,308] 1,472| 2,207] 2,943} 4,415} 5,886 7358 875| 1,750| 2,625] 3,500
Coal, anthracite.................... 56| 672 1756 1134 1,512} 2,268 3024 3']80 450! 899| 1,349| 1,798
Coal bituminous, run of mine, piled. . 55| 660] 743 1114 1,485 2,228 2970 3,7 13| 442/ 884| 1,326| 1,768
Coal, bituminous, slack, piled ........ 50| 600| 675/ 1,013| 1,350 2,025| 2,700| 3,375 402| '803| 1,205| 1,606
Coke, blast furnace size............. 27| 324{ 365| 547| -729| 1,094 1,458! 1,823 217 433 680 866
Coke, foundry size................... 28| 336| 378] 567, 756 1,134| 1,512 1,890 425/ 449 874| 898
Concrete, ready topour.............. 148) 1,776) 1,998| 2,997| 3,996 5994 7,992| 9,990} 1,188| 2,376/ 3,864 4,752
Dolomite, crushed fine................ 95 1140 1,283 1,924| 2,568 3848 5,130 6413 763 1,525| 2,288| 3,050
Dloomite, broken lump............... 95| 1,140 1,283| 1,924| 2,565/ 3,848| 5,130| 6,413 763 1,625; 2,288( 3,080
Earth, loamy, dry, loose.............. 75| 900| 1,013| 1,519} 2,025/ 3,038| 4,050] 5,063 602| 1,204| 1,806 2,408
Earth, dry, packed.................. 95| 1,140 1,283| 1,0924| 2,565| 3,848| 5,130] 6,413| 763; 1,525 2,288 3,050
Earth, wet (mud).................... 110 1320 1,485] 2,228 2,970| 4,455| 5,940 7,425|| = 884| 1,768| 2,652 3536
Flue dust, blast furncce.............. 115 1380 1553 2329 3,105| 4,658 6,210{ 7,763|] 925| 1,850] 2,775 3700
Flue dust, blast furnace, wet......... 150| 1,800, 2,025 3,038 4,050| 6,075| 8,100(10,125| 1,203| 2,405! 3,608| 4,810
Gypsum, ‘crushed 0 3 il ............ 95| 1,140 1,283| 1,924| 2,565| 3,848 5,130| 6,413|| 763| 1,525| 2,288| 3,050
Gypsum calcined gravel............. 60| 720/ 810 1,215| 1,620 2,430| 3,240| 4,0580{ 482| 964| 1,446/ 1,928
Gravel, dry, loose......oooviiiiienn. 110| 1,320| 1,485| 2,228| 2,970| 4,455} 5,940| 7,425| 884| 1,768| 2,682| 3,536
Gravel, wet packed.............. L. 120| 1,440| 1,620( 2,430 3240 4,860 6,480| 8,100|, 963| 1,925 2,888 3850
Tron ore, 60% dron. . ..c.vevivnriinn 300 3,600} 4,050/ 6,075| 8,100|12,150(16,200120,250(| 2,410| 4,820 7,230] 9,640
Iron ore, B0% dron. ....cvvvvveveenen 250| 3,000 3,373| 5,063| 6,750|10, 126|13,500|16,875(| 2,005| 4,010 6,015/ 8,020
Iron ore, 40% dron.........coooo... 200| 2,400| 2,700| 4,050 5,400, 8,100|10,800|13,500,| 1,604 3,208] 4,812| 6,416
" Tron punching, scrap............ ... ‘270 3,240| 3,645 5468 7,290(10,036| 14,580| 18,225|| 2,163! 4,325| 6,488 8,650
Iron turnings, scrap...........i..... 175 2 100 2,363}3544 4,725| 7,088 9,450|11,813|| 1,405| 2,810| 4,218| 5,620
Limestone, run of crusher............ 95| 1,140| 1,283| 1,924| 2,565| 3,848| 5,130| 6,413{ 763 1,525| 2,288 3,050
Limestone, finesout. ................ 100| 1,200/ 1,350| 2,025{ 2,700 4,050] 5,400{ 6,750| - 802 1,604 2,406/ 3,208
Limestone, 1%- or 2-in. grade........ 85| 1,020| 1,148| 1,721 2,295 3,443| 4,590 5,738){ 683, 1,365 2,048| 2,730
Limestone above 2-in. grade......... 80[ 960| 1,080 1,620 2,160| 3,240| 4,320| 5,400 643/ 1,285/ 1,928 2,570
Phosphate, acid, (fertilizer).......... . 85| 1,020 1148 1,721| 2,295 3,443| 4,590 5,738)| 683 1,365 2048 2,730
Phosphate, rock..................... 80, 960 1,080 1,620 2,160 3,240 4,320| 5,400/ 643| 1,285 1,928 2,570
Pyrites.....oocvevvriiiiiii i 135| 1,620{ 1,823} 2,734| 3,645| 5,468 7,290! 9,113|| 1,084| 2,168 3,252| 4,336
Salt. ..ot e 88 696| 783| 1,175/ 1,566] 2,349| 3,132| 3,915/ - 467| 933! 1,400 1,866
Sand, dry, loose. ... coevininninennn 08| 1,140| 1,283| 1,924| 2,565| 3,848 5,130| 6,413| 763| 1,525/ 2,288| 3,050
Sand, wet, packed.................. 120] 1,440 1,620| 2,430 3240 4,860| 6,480| 8,100|| 963 1,928 2888 3,850
Scale, rolling mill, wet............... 132/ 1,584 1,782| 2,673| 3,564| 5,346| 7,128| 8,910|| 1,060 2,120| 3,180| 4,240
Shale, broken........coenveeveaens 85| 1,020| 1,148| 1,721 2,295| 3,443| 4,590 5,738|| 683; 1,365| 2,048 2,730
Slag, blast furnace, broken.......... 138| 1,656| 1,863| 2,795| 3,726| 5,589( 7,452| 9,315{ 1,108 2,215 3,323| 4,430
Slag, open hearth, crusher........... 108| 1,260| 1,418 2,126| 2,835| 4,253| 5,670 7,088 843| 1,685 2,528| 3,370
Slag, granulated, dry ............... 38| 456| 513} 770 1026 1,539! 2,052| 2,565f 306| 612 ‘918 1224
Slag, granulated, wet. . ............. 58| 696 783| 1,175 1,566 2,349| 3,132 3,918 467 933| 1,400 1,866
Snow......c..u. e e 33| 396| 446| 668 891 1,337| 1,782} 2,228|| 265/ 530; 795 1,060
Sulfur, broken........c.civviniian 60] 720| - 810| 1,215| 1,620] 2,430 3,240| 4,050| 482/ 964| 1,446/ 1,928
Zinc ore, broken. .......c.0iviiiiin 150| 1,800| 2,025| 3,038| 4,050| 6,075| 8,100{10,125| 1,203| 2,405 3608 4810

e
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CONVERSION TABLES

U. S. Weights and Measures ,

Metric Equivalents

Measures of Length
12 inches (in.) =1 foot.

3 feet (#) =1 yard.

514 yards (yd)=1 rod.
40rods . == 1 furlong.

8 furlongs = 1,760 yards.

1 mile =5,280 feet. -
~ 3 miles =1league.

" Measures of Length
1 centimeter (cm) =0.3937 incn.
1 meter (m) =~ =3.28 feet.
1 meter = 1.094 yards.
1 kilometer (km) =0.621 mile.
linch =2.54 cm.
1 foot . =0.308 meter.
1 yard =0.9 14 meter.
! 1 mile =1.61km.

Measures of Area ‘
144 sq inches =1 sq foot.

9sqfeet =1sq yard.
301/ sq yards=1 sq rod.
160 sq rods
10 sq chains
43,8360 sq feet ~.=1lacre.
640 acres =1 sq mile or 1 section.

*

Measures of Area

lsgom =0.1550 sq in.

1 sq meter=10.764 sq. ft.

1 sq meter=1.196 sq yd.

1 hectare =2.47 acres.
1sgkm =0.386 sq. miles,
1 sq inch =6.452 sq cm.

1 sgq foot =0.0929 sq meter.
1 sq yard =0.836 sq meter,
1l acre = =0.405 hectare.
1 sq mile =2.59 sq km.

Measures of Volume

1,728 cu inéhes= 1 cu foot..
27 cufeet =1cuyard.
128 cu feet =1 cord of wood.

144 cu inches= 1 board foot /(volume ‘of board 1 foot

square by 1 inch thick).

Measures of Volume

lcuem =0.061cuin.

1 cu meter=235.31 cu feet.

1 cu meter=1.308 cu yard.
1 cujinch =16.4 cu cm.

1 cu foot =0.028 cu meter.
1 cu yard =0.765 cu meter.

Liquid Measure

4 gills =] pinf,

2 pints =1 quart.

4 quarts =] gallon.
7.48 gallons =1 cu foot.

240 gallons of water =1 ton.
340 gallons of gasoline=1 ton.

Liquid Measure

1kter =0.0353 cu ft.

1liter =0.2642 gallon.

1liter =61.025 cuin.

1liter =2.2021b water (62° F).
1 cu foot =28.32 liters.

1 gallon =3.785 liters.

1 cu inch=0.0164 liter.

Measures of Weights
(avoirdupois)
16 ounces =1 pound.

2,000 pounds=1 short ton.
2,240 pounds=1 long ton.

Measures of Weigihts

1 gram  =0.0353 ounce.
1kilogram=2.205 pounds.
lounce =28.35 grams.

1 pound =0.454 kilogram.
1 short ton=0.907 metric ton.

Circular Measure

60 seconds=1 minute. .
60 minutes=1 degree.
90 degrees=1 quadrant.
360 degrees=1 circumference.

- Electrical Units

1 kilowatt =134 hp,
1 horsepower=746 watls,

Surveyors Measure
7.92 inches=1 link. -

=66 feet.

100 links’ {:4 rods.

=] chain.
80 chains=1 mile,
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