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SECTION I 
GENERAL

Purpose and Scope. This TOP describes test procedures for evalu­
ating the operational and perfomance characteristics of earth loading 
equipnent. Equlpnent covered Includes: bucket type Inclined elevating
conveyors, crane attachnenta and belt, bucket nd scoop loaders, ^ron 
t*"* testa Hated In Section II, the test director can select those 
that will satisfy the requlrenents for the particular test Item and 
the particular test type (l.e., engineering test. Initial production 
taat, etc.). Test objectives are to detemlne confomnee of the test 

to QMR, tti or other suitability criteria. For Initial production 
tests, scope will be In accordance with the contractual provialona of 
the applicable military specifications and suitability criteria estab­
lished by the test directive. Envlronmntal tests, as dictated by the 
size and nature of the teat Item, nay require use of coaponents or 
sanple sections of naterlals as »»ell as on-slte climatic tests.

2. Background. Military operations, especially those concerned with 
the construction of highways, airfields and foundations, require a 
capability to load and move large quantities of earth In relatively 
short periods of time. Loading la accomplished by mechanical earth 
loading equlpnent Including crane attachMnts, bucket-type Inclined 
elevating conveyors, and belt, bucket and scoop loaders. A basic

Approved for public release, distribution unlimited.
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crana can ba coavartad co provlda aarch pickup and loadlat capablllclaa 
by addition of aichar a claMhall buckat. draglina, boo or a ahoaal.

•” crana-oparatad, rafaranca ahould ba nada to 
TOP 9-2-057. Daacrlptlon of attachaanta and othar taraa nay bo found 
in CouMrcial Standard CS 90-58, Powar Cranaa and Shovola. An inclinad 
alavating convoyor aodlfiad with a aariaa of buckata can provida lika 
capabilitiaa. Balt, buckat and acoop loadara ara apacial purpoaa 
whiclaa aqulppad with aithar a bait roovoyor or a boon ualng apacially 
daaignod buckata or acoopa for j» and . ading.

Pt •od Facilitiaa. EquipMnt and facilltiaa raqulrad am 
dafinad in tha docuaanta liatad in Saction II.

SECnOM II 
TEST PBOdDURIS

Supporting Taata. Subtasta (gonarally in profarmd ordor of con- 
plation with roapact to hlgh-riak, abort duration) to ba conaidamd in 
fomulatlng a taat plan ara liatad balow with rafarancaa.

b.

TEST SUBJECT TITLE 
Pra-oparational Inapactlon
(1) Oparator Training and Paalliariiation
(2) Photographic Covaraga

Phyaical Charactarlatica 
(1) Hagnatic Particla Taat

(2) Liquid Panatrant

c. Safaty (Eafar to para 5)

d. Parfomanca
(1) Crana
(2) Crana Attachnants (ClaMhall buckat, 

dragllna, hoa and ahoval) Functional 
Parfomanca (Rafar to para 6)

(3) Elavacor, Buckat Typa
(a) Loading Taat (Rafar.to,^ra-74— 

Convayor EquipMnt
Loadara
(a) Bolt

(b) Buckat

«in
'3K
wMKMca

I xisill IbllM

min KcrtM ^ 
••HBnaia

lyuutam ma
•Pt , <MU. mt m

PUBLICATIOH WO. 
10-3-500 
10-2-501 
7-3-519

10-2-500 
MIL-STD-271D 
Para A 
Para 5

10-2-508
2-2-508

9-2-057

9-2-046

HIL-L-14554B 
Para 4.6.2 
M1L-L-403D 
Para 4.5.2

*
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TEST SUBJECT TITLE 
(c) Scoop 

(d) Capacity Rating (Front End 
Loader) (Refer to para 8) 

(5)  Associated Vehicles 

Environmental Tests 
(1)  Temperature 

(2)  Low Temperature Storage 

(3) Sunshine 
(4) Rain 
(5) Humidity 
(6) Salt Fog 

(7) Dust 
(8) Vibration 
(9) Electromagnetic Interference 

Characteristics 

h. 

i. 

J- 

k. 

Transportability 
(1) Road, Rail, Marine 
(2) Air 

Human Factors Evaluation 
Sound Levels 

Reliability 
Confidence Intervals and Sempling Size 

Durability (Endurance Testing) 

Maintenance Evaluation 

Value Analysis 
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SECTION III 
SUPPLEMENTARY INSTRUCTIONS 

5. Safety.    Th« applicable QMR, MN or specification is carefully re- 
viewed for safety criteria.    Certification of safety aspects determined 
during construction or pre-production tests are obtained from the 
developer and accepted where valid.    All personnel,  including operators, 
are made thoroughly familiar with all safety procedures and require- 
ments of the test item prior to test operstions.    Maximum precautions 
are taken during stability,  overload, boom topping and slewing and 
other safety critical phases.    Proper performance of the crane during 
these operations  is assured by using experienced personnel during pre- 
test operations.     In addition to MTPs 2-2-508 and 10-2-508 and test 
item technical manuals,  documents such as the following are reviewed 
for applicability: 

AMC Safety Manual 385-100 

HIL-STD-882,   "Systems Safety Program for Systems and Associated 
Subsystems and Equipment." 

American National Standards Institute,  Inc.   (ANSI), 
B30.2.0-1967,  "Overhead and Gantry Cranes." 
B30.5-1968,   "Crawler,  Locomotive and Truck Cranes." 
B30.6-1969,   "Derricks, Safety Code  for." 

National Safety Council Data Sheets, 
D-271,   "Operation of Power Shovels,  Dragline  and Similar 

Equipment." 
D-380,   "Wire Rope,  Safe Loads  for Slings." 
No.  130,   "Safe Use of Heavy Duty Equipment on Construction 

Jobs." 

Power and Crane Shovel Association,   "125 Ways  to Better Power 
Shovel-Crane Operation." 

Underwriters'  Laboratories, UL 558,  "Standards  for Safety for 
Power Operated Industrial Trucks." 

6. Functional Performance. 

a. Objective.     To determine  the adaptability,  effectiveness  and 
suitability of  the test item to be assembled and used as a crane 
attachment. 

b. Method.     The  tecbaxcal manual Instructions are used by the 
designated crew  to assemble  the  test item and properly  reeve all cables 
to the  crane.    The assembled  test item is used  to load specified 
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quantities of material into a truck or hopper for a specified number of 
cycles of operation or period of tine.    Trained test personnel observe 
and record comments concerning the capability of the test item to be 
readily assembled, handled and disassembled;  ease of assembling leads; 
need for modifications or adaptors;  difficulties in reeving and con- 
necting lines;  adequacy of fairieads and alinement; compatibility of 
teat iter and ability to perform mission tasks. 

c. Data Required. 

(1) Nomenclature and type of test item. 

(2) Type and configuration of test material used. 

(3) Published performance data (Tables 1 thru 4). 

(4) Time and manhcurs required to assemble test item. 

(5) Observations on ease and adequacy of assembly. 

(6) Difficulties or modifications required. 

(7) Task performance data:  type and quantity of material 
moved, operating time, acceptability. 

d. Analytical Plan. Observed and collected data are compared 
with the criteria of the requiring documents and tables 1 thru 4 to 
determine conformance to specifications. 

7. Loading Test. 

a. Objective. To determine the capability of the test item to 
provide minimal loads at specified discharge heights. 

b. Method.  A suitable test area containing stockpiled earth, 
sand, gravel or other comparable material is prepared and bins or dump 
trucks are provided to receive and measure the material discharged 
from the test item.  The test item, operated by experienced equipment 
operators, is used to load the test material into the bins or dump 
trucks.  The loading is performed in specified cycles of operation or 
time whichever is most appropriate for the equipment being tested. 
The total quantity of test material loaded into the bins or trucks is 
measured and Identified by discharge height used.  The loading and 
measuring procedure is repeated for each specified discharge height. 

c. Data Required. 

(1)       Nomenclature and description of  test  item. 
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(2) Type and configuration of taat Mtorial uaad. 

(3) Quantity of test material loaded for each apecified 
height of diechargc. 

(4) Cycle or operetion or time for each loading. 

d. Analytical Plan. The average load of teat material diacharged, 
in volume per cycle or volume per minute, for each apecified diecharge 
height is computed and compared with the requirementa of the MN to 
determine the degree of conformance to apecificationa. 

H.    Capacity Rating.  (Front End Loader) 

a. Objective. To determine the average volume cerried by the 
bucket of the teat item. 

b. Method. A teat area containing atockpiled earth, aand, gravel 
or aggregate material is aelected. The teat item ia loaded and pre- 
pared for taking measurements aa ahown in figurea 1 and 2. The nominal 
heap of material has a 2:1 angle of repose. A heaped load ia a truck 
and the atruck capacity or volume of material retained in the teat 
item ia determined by drawing t  atraightedge acroaa the width of the 
test item with one edge of the straightedge reating on the cutting edge 
and the other end reattng on the uppermost portion of the teat item 
back sheet or apill guard. All appropriate measurements are determined 
as shown in figurea 1 and 2. Lineal measurements are made in inches 
providing volume data in cubic inchea. Struck capacity for the teat 
item with apill guard ia computed by Vg - AW - 2/3 a

2b and without spill 
guards as Vs ■ AW. The rated capacity for the teat item with apill 
guards, using the 2:1 angle of repoae of heaped material, ia computed by 

b2W  b2 (a + c) b2W  b3 
V - V8 + -g- - -g-*  and without apill guarda by V ■ Va + ~g~ - J^- 

V - struck capacity in cubic inchea; A - croaa-aectional area in square 
Inches at the center of the teat item (A can be determined on an accur- 
ately drawn layout by uae of a planimeter or by accurately cutting a 
template to fit the teat item profile. The template muat be placed in a 
plane normal to the teat item back sheet and equidistant from corre- 
sponding points of the teat item aide sheets.); W • average inside width 
in inches of the teat item; a - height in inchea of the apill guard at 
the center of the teat item normal to the strike line; b - length of 
opening in inches at center of teat item; V ■ rated capacity in cubic 
inchea. This method (SAE Standard) appliea primarily to regular test 
items having parallel sides and a cutting edge parallel to the edge of 
the spill guard or back aheet. Moderately clipped apill guard corners 
will introduce no appreciable errors. This method may not apply to 
irregularly ahaped test items auch aa thoae with cut back aide plates 
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or severely rounded cutting edges.    Teeth or tines «re prenumed to have 
no effect on ratings. 

c. Data Required. 

(1) Nomenclature and description of test item. 

(2) Description of materiel used. 

(3) Measurements of physical dimensions of the test item and 
load. 

d. Analytical Plan.  Measurements are converted to cubic feet or 
cubic yards for expressing final ratings. Rated capacity is expressed 
in cubic yards for all sizes 3/4 cu. yd. or over, and in cubic feet for 
all sizes under 3/4 cu. yd.  The rating is stated as "SA£ Rating 
(Nominally Heaped)." Rated capacities are stated in increments of one 
cubic foot for buckets under 3/4 cubic yards, 1/8 cu.yd. increments 
for buckets from 3/4 to 3 cu. yd., and 1/4 cu. yd. increments for 
buckets over 3 cu. yds.  If the calculated value falls below a given 
rating increment by more than 2%,   the next lowest increment is used. 
If struck capacity is shown in addition to the SAE rating it is shown 
decimally to 3 significant figures. 

Figure 1.  Buckets with Spill Guards 

11 



TOP 9-2-071 9 March 1972 

Figure 2. Buckets Without Spill Guards 

Recommended changes to this publication should be forwarded 
to Commanding General, U.S. Army Test and Evaluation Com- 
mand, ATTN: AMSTE-PA-M, Aberdeen Proving Ground, Maryland 
21005. Technical information related to this publication 
may be obtained from the preparing activity. Commanding 
Officer, Aberdeen Proving Ground, ATTN: STEAP-MT-DM, 
Aberdeen Proving Groui.d, Maryland 21005. Additional copies 
of this document are available from the Defense Documenta- 
tion Center, Cameron Station, Alexandria, Virginia 2231A. 
This document is identified by the accession number 
(AD No.) printed on the first page. 
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