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1.1 scope. This specification
diesel powered, industrialtype

2. APPLICABLE DOCUMENTS

2.1 The followingdocuments
bids or request for proposal
specified herein.

of

for use by all Departments ad Agencies of the

covers the qeneral requirementsfor shipboard,
fork lift t&cks. -

the
form a

issue in effect on date of
part of this specification

a

invitationsfor
to the extent

,.

Beneficial cmments (recannendations,additions,deletions) and any pertinent
data which may be of use in improvingthis document should be addressed to:
ComnaniiingOfficer, Navy Ships Parts Control Center,PoktOffice Box 2020,
Attention: Code 0302, Mechanicsburg,Pennsylvania17055 by using the
self-addressedStamlardizationDocument ImprovementProposal (DDForm 1426 )
appearing at the end of this docwnent or m letter.
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SPKXFICATIONS

Federal

W-B-680

ZZ-H-428

Military

MIL-P-116

MIL-V-173

MIL-P-514

MIL-S-901

MIL-L-2104

MIL+-3859

MIL-M-3971

MIL-W-5044

MIL-B-1104O

MIL-F-16884

MIL-H-17672

MIL-M-21861

MIL-B-22191

MIL-W-52574

MIL-E-52649

Brake Fluid, Automotive

Hose, Rubber, Preformed and Straightf Hose,
Preformed,Flexible,WireReinforced (For the Coolant
Systcrnsof Autanotive and Other Liquid - Cooled Engines).

Preservation,Methods of l’”

Varnish, Moisture ard Fungus Resistant

Plate, Identification,Instructionand Marking, Blank.

Shock Tests, H.I. (High-Impact)Shipboard Machinery,
Equipnent and Systems; Requirements for

Lubricating Oilt Internal-CombustionEngine, Heavy-Duty.

Grease Guns? Hand, High Pressure, Lever Operated;
Cartridge aml Bulk Loading

Meter,Time Totalizing~ Non-Hermeticallysealed, Electric,
AC and DC. @

Walkway,Coatingand Matting, Nonslip, Aircraft.

Beit, V-Type, Engine Accessory’Drive.

Fuel, Naval Distillate”

Hydraulic Fluid, Petroleum, Inhibited.

Manual, Technical,MaterialsHandling E@ipnent
Preparation,Contents and Approval.

Barrier Materials,Transparent,Flexible, Heat Sealable.

Welding ard Welding Procedure RequiranentsFor Manufacture
of !lquipnentUtliizing Steels.

Engine Cold.StartingAid, Ether Fuel Primers

STANDARDS

Federal

FED-STD-595a - Color
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Military

MIL-STD-129 -

MIL-sm-130 -

MIL-STD-162 -

MIL-STD-209 -
.,

Markiq for Shipn!entand Storage.

Identificati Marking of U.S. Military Property

Materials Handling Eq@anent: Preparation for Shipnent,
Storage, Cyclic Maintenance,RoutiE”Testing and
Processing.

.

Sli~i& and Tiedown Provisions for-Lifting

MIL-S’11)-461- Ele&ran’agneticInterferenceCharacteristics.
,,

MIL-STD-81O

MIL-STD-1474

MS-51336

MS-90495

MILITARY HANDBOOK

MIL-HDBK-267

EnvironmentalTest Methods.

Noise Limts For Army Materials. “:

Lunette-coupler,Drawbar, Ring. ,’,

Plate,Identification, Blank, M~hanical Equipment.;
“,

(SH)

(Copiesof specificationsand standards required by contractors in connection
with specificprocuraent functions should be obtained fran the procuring.
activity or as directed by the contractingofficer or Naval Publicationsand
Forms Center, 5801 ‘TaborAvenue,,Philadelphia,Pa. 19120.) ,.

2.2 Other publications. The following‘do&nents form a part of this
,, ,,,

speci=ion to the extent specifiedherein. Unless otherwise indicated,the
issue in effect on date of invitationfor bid or request for proposal shall
apply.

AMERICAN NATIONAL STANDARDS

Safety Stardard for Poweral
AN.SI/ASMEB56.1

Type Designations,Areas of
IndustrialTrucks ANSI/NFPA

INSTITUTE

Iri3ustrialTrucks”

Use Maintenance tid
505

,..

..,.

Operation of Powered

Standards for Safety for InternalCcanbustionEngine-PoweredIndustrial
Trucks ANSI/UL 558

-,

(Applicationfor copies should be aldressed to: Anerican National Standards
Institute,.c/o.AmericanSociety of Mechanical Engineers, United Engineering
Center, 345East 47th Streetj New Yorkj N.Y. 10017)
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AMERICAN SOCIIY’J?YFOR TESTING AND MATERIAIS
Book for ASTM Standards

(Applicationfor copies should ~ addressed to the American Society for Testing
ad Materials, 1961 Ra6e Street, Philadelphia,Pennsylvania 19103).

NATIONAL EUREAU Cl?STANDARDS

Handbook H28 - Screw-ThreadStandards for Federal Services

(Applicationfor copies should be addressed to the Superintendentof Documents,
GoverrnnentPrinting Office, ~shington, D. C. 20402).

S021El!YOF AUTOMOTIVE ENGINEERS

SAE Handbook

(Applicationfor copies should be addressed to: Society of Autanotive
Engineers, 400 CornnonwealthDrive, Warrendale, Pennsylvania 15096.

THE TIRE AND RIM ASSOCIATION, INC.

YEAliBOOK

(Applicationfor
Inc., 3200 West

copies should be addressed to the Tire and Rim Association,
Market Street, Akron, Ohio 44313.)

DEPARTMENT OF LABOR, OXXIPATIONALSAFETY AND HEALTH

29 CFR, Chapter XVII, Part 1910.
Occupational

(Applicationfor
U. S. Goverrnnent

UNDERWRITERS

Safety and Health Standards

ADMINISTRATION

copies should be addressed to the Superintendentof Documents,
Printing Office, Washington,D. C. 20402).

LABORATORIES,INC.

ANSI/lJL558 IndustrialTrucks, InternalCombustion Engine-Powered

(Applicationfor copies should be addressed to UnderwritersLaboratories, Inc.,
333 Pfingsten Road, Northbrook, Illinois 60062

I
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3. REQUIlW4ENTS

3.1. Description.
ready for operation
as specifiedherein

Trucks covered by this specificationshall be ccmplete,and
when delivered. The individual truck requirementsshall be
and in accordancewith the applicablemilitary

specificationsheet. Trucks shall be construct&i-andequipped to-meet all
requiranentsspecified herein. Major ard minor assemblies shall be new aril“of
a standard design or model. The ccxnponentparts of the unit ned not be the
productsof the same manufacturer. However, the manufacturers shallbeso
established in the industry, at pranpt and continuing service and delivery of
replacementrepair parts may be assured.

3.1.1 First article (firstproduced truck). The supplier shall furnish one or
more trucks as specifi~ee 6.2) fofipections ad testing at a specified
location (see 6.2) within the time frame specified (see 6.2) to prove thathis
productionmethods ad choice of design detail will produce trucks that canply
with the requirementsof this specification. Inspection and tests.shall be as
speciif~, in Section 4 and shall be subject to surveillanceand approval by the.
Government.Supportingtest data and documentation shall be subject to approval
by Navy Ships Parts Control Center, Code 0302. When specified (see 6.2), the
Government will conduct any or all of the first produced examinationsand
tests, as specified (see 6.2). Any changes or deviations during production,
from the approved first produced truck shall be subject to the approval of the
contracting officer. Approval of the first produc~ truck by the activity
concerned shall not relieve the supplier of his obligation to.furnish trucks
conforming to this specification.The approved first produced truck may be
presented for acceptance as the last unit.for delivery under the contract after
being rehabilitatedto a new appearance. This shall include the furnishingof
new tires.

3.1.2 Minimun Qualitity Assurance Requirements. The Supplier shall furnish
one truck for mininum inspectionand testing requirementsat the suppliers
facility within the time frame specified (see 6.2) when a First Article (First
PrcxlucedTruck) is not specifid (see 6.2)to prove that essential shipboard
requirementshave h= met. Inspectionand tests shall be as specified in
section 4 ad shall be subject to surveillanceati approval by the Govermnent.
Supporting test data and InspectionDocumentation shall be subject to approval
by Navy Ships Parts Control Center, Code 0302.

3.1.3 Material. Material not definitely specified shall be selected by and at
least equal to the end item manufacturer’s normal canmercial product, and shall
meet test requirementsspecified in section 4. “Normal commercial prduct”
shall ke interpretedto mean an item furnished by an end item manufacturer
normally engagd in commercial production of the item(s) covered by this
specification.

3.1.3.1 Castings. Castings provided on all trucks shall be at least of the
quality normally used in commercial practice, free fran injuriousblowholes,
porosity, shrinkage,cracks, or other defects. The use of repaird castings in
which the repairs could adversely affect the strength or intended use shall not
be permitteii.Sufficientmaterial shall be furnished to permit machinirq where
necessary for leak-free sealing at covers, closure pints, and fasteners.

r
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3.1.3.2 Plating. All threadeilfasteners~ required to fabricate the truck,
except those designed to be in contact with oils in reservoirsand those inside e
canponentswhich .arecorrosion resisting?shall be zinc plated or made of an
appropriate type of corrosion resistingmaterial. ~shers and cotter pins are
to be Zinc plated in accordancewith AS’IMB633 except those designed to be in
contact with oils in reservoirsand those inside canponents which are corrosion
resisting.

3.1.4 Design. These trucks shall be designed for the rated load at the I
specified load center measured frcm the face of the forks and at the specified
lift height. Design of trucks covered by”the specificationad all canponents
therein shall insure safe, efficient, and econanical operation under normal

..:

service conditions. There shall be no evidence of accelerat&lwear, or
failures, or permanent deformationwhen operated under normal service
conditions. There shall be no exposed bolts, clamps, gages, fittings, lifting

‘%

parts, or appendages that can be caught or hooked while the truck is working in
a confined space. Hose reel, if furnished, is excluded fran this requirement.
Truck shall be designed to permit selection and operation of travel, lift,
steering, tilt, aml side shift separately~simultaneouslyor combinations
thereof,

3.1.4.1 Safety. The truck(s) shall conform to the applicable requirementsof
Safety Standard For Powered IndustrialTrucks (ANSI/ASMEB56.1) and Standards
for Safety for InternalCombustion Engin&Powered Im5ustrialTrucks
(ANSI/UL558-TypeDS) and OSHA Standards. Trucks shall bear either the
UnderwritersLaboratories or an independenttesting laboratorylabel indicating
their stamp of approval for the DS Rating.

3.1.4.1.1 Certificatione
a

The contractor shall sulanitto the contracting
officer or his authorizedrepresentativesatisfactoryevidence that the trucks J
furnishedunder this specificationmeet or exced the requirementsof
ANSI/UL558Type DS. Acceptable evidence of meeting these requirementsshall be
certified test reports frcxnrecognized independenttesting laboratories
acceptable to the government, indicatingthat the trucks conform to the
requirementsof ANSI/UL558. (

3.1.4.2 Finish. Castings with fastener holes shall provide for proper seating
of fasteners such as boltf lockwasherand nut assemblies,and cap screws.

3.1.4.3 Bearings. Unless otherwise specified herein, rotating parts shall be
mounted on ball, roller or tapered bearings to the extent normally provided in
standard commercialpractice. Bearing load capacity, includingapplicable
safety and life factors, as recanmendedby the bearing manufacturer?shall ke
equal to or greater than maximum bearing loading under operation requiredby
the test course.

3.1.4.4 Lubrication. Ml surfaces rquiring lubricationshall be provided
with a suitablemeans for lubricating.

3.1.4.4.1 Lubricants. The truck(s) shall operate as specified herein when
lubricatedwith standardmilitary lubricantsand hydraulic fluids listed in
MIL-HDBK-267 (SH). No other lubricantsare permitted.
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3.2.1 Engine. The basic engine shall be acmmercial industrialdiesel type
and as described hereinafter.The diesel engine shall be capable of operating
on fuel conforming to Naval Distillate Fuel (F-76),MIL-F-16884, ard Aviation
Turbine Fuel (JP-5)and lubricants listed in MIL-HDBK-267,(SH).AI.1other
requirements including electranagnetic interferencesuppression,cooling
system, fuel‘system,starting system and accessories shall be as specified
‘nerein. The engi~” shall be equivalent in design? power ad size to the engine
normally furnished by the end item manufacturer in similar ccxnmercialproducts

MIL-T-21868B

3.1.4.4.2 Lubrication fittings. Lubrication fittings shall conform to SAE
J534. Fittings shall be located in a protected position and shall be,
accessible to a hand-operatd grease gun conforming”to MIL+-3859 with a
10-inch flexible extension. Accessibility to fittings shall be provided
without the removal or adjustment.ofaccessories or parts. Panels ad plates
equipped with hand-operable,quick-disconnectfasteners or no more than eight
comnon fastenersmay be r~oved to provide accessibility.

3.1.4.5 Lubrication seals. AH lubrication seals shall be properly sized and
seated toprevent leakage through or around ~sitioned seals.

3.1.4.6 Screw threads. Screw threads shall be in accordancewith Handbook
H28.

3.1.4.7 Maintainability. Provision shall be made for adjustment, servicing,
or replacement of fan belt~ air induction.system, fuel pump and ccmpnents, oil
filter ad canponents, starter, alternator, alternator regulator, ,,

battery,wearingparts of steering assembly,tires, wheels, lights and horn.
When hard access openings are used on the exterior of the truck, the edge of
the opening shall be snooth and shall be provided with a removablehinged cover
whenever it is required. Dimensions of access openings shall be in accordance
with SAE J925 for a bare or normally clothed hand. Drainage of coolant and
lubricants shall be to the grourd without draining on any part of.the truck.
Men drains are located over other parts of the truck,integraltubes, pipes,
troughs, or other means shall be used to convey the coolant or lubricant frcxn
the drain to the ground. Drains shall be accessible without the removal or
adjustment of accessories or parts other than opening covers. Drain holes-with
removable drainplugs or covers shall provide for cmplete drainage of.all
reservoirsad drive-line housings without disconnectinghose(s). The
hydraulic system reservoir, transmissionhousing or reservoir,steeringsystem
reservior, service brake hydraulic systen and engine shall be equipped with a
means for filling and with dipsticks to determine the fluid level. As a
minimum, dipsticks shall be graduatd with two marks indicating!tfull’’and
ll~dl!. Dipsticks shall be accessiblewithout the use of hand-tools.

3.1.5 Certificates of canpliance. When specified (see 6.2), or upon request,
certificate(s).of c&@liance with the requirementsof this specificationshall
be furnishd to Navy Ships Parts Control Center Code 0302. Such certificates
shall be supported by back-up data which shall be available for review. The
certificate of compliance shall read as follows:

This certifies that the (Ccmponent,part or
assembly) canplies with all the provisions and requirementsof
Specification paragraph .

This certificate shall k signed by a duly authorized agent to the contractor.

3.2 Propulsion.

I7

I
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and shall provide sufficientpower arrltorque to meet the performance and
operational requirementsspeciifedherein. If there is no ccmunercial ~ o
counterpart,the engine shall be equivalent in design, size ad horsepower to
engines furnishd in canpetitivecommercialmodels. ~ine accessories-shall
canply with requirementsof 3.2.2.

3.2.2 Engine accessories.

3.2.2.1 Electrical system. Unless otherwise specified (see6.2), the truck
shall be provided with a 12-volt starting, lighting, and other electrical
equipnent. All wires ad cables shall be adequately supported to minimize
chafing and provide adequate clearnace fran moving parts, hot engine parts, .5

exhaust arxlfuel systens. Cables antiwires shall not be supported on oil- or
greaseretaining surfaces or be exposed to dripping diesel fuel, oil, or
grease. Wen exposed to unusual vibration,cables ard wiring shall be ?
protected by flexible tubing or suitable harness. Grmmets shall be provided

“’wherever wiring passes through bulkheads, partitions,orstructuralmanbers or
the wiring shall be suitable fastened to prevent chafi”ngor abrasion.-All
canponents of the electrical system shall be weather resistant.

3.2.2.2 Alternator. ~ alternator shall be provid&. It shall have output
characteristicsmatched to the electrical load.required by the equi~ent as
furnishedplus the additional reserve capacity to support-thec~plete
“electricalsystem and accessories furnishedwith the vehicle and a 25 percent
safety factor capacity. The alternator shall not utilize externallymountd
selenium rectifiers.‘The alternator shall k driven by single or &ltiple
V-belts conforming to MIL-B-1104O to provide full alternatoroutput at all
engine speeds without belt slippage. Polyflex fan belts are also acceptable.
A protective device shall be provided ati matched electricallyto the e

alternator so that the vehicle’s electrical system includingalternator is
protected fran damage when incorrectpolarity.isapplied or arc welding
maintenance repairs are performed anywhere on the equi~ent. Fuses are not ~
acceptable.

‘3.2.2.3 Alternator regulator, An alternator regulator shall be supplied
required by”the alternator and electrical system design. Provision shall
made within the electrical system for:

(a) Alternator voltage regulation. ~

if
be

(b) Current limiting to protect alternatorenclosd dicdes or the
alternator.

(c) Disconnection of circuit to the alternator rotor when the starting
switch is off.

(d) Actuation of amneter or charge indicator lamps.

(e) Field current relay switch to prevent rotor current fran ~ssing
through the ignitionswitch where applicable. I
3.2.2.4 Starting system.

.,
The starting systen shall includea startingmotor

solenoid, a startingmotor, necessarywiring and cable, and startingmotor
switch. A device shall be furnished to prevent r+energizing the startermotor.
when the engine is running, Trucks shall be provided with an interlock in the ●

8
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starting systan or other means to prevent energizing the startermotor except
when the directional control lever is in the neutral position. Cranking torque
of the startingmotor shall be sufficient to start the engine with battery
specified for the truck when both engine and battery are thoroughlycold
soakeii,at O dkgrees F. When specified (see 6.2), a certificateof canpliance
is required. .Hand crank is not requir&l.

3.2.2.5 Fuel ~sten. The capacity of the fuel tank shall insure not less ”than
8 hours continuous operation during Test Method No. 22. The tank shall be
equipped with a safety filler cap assembly paintd with green enamel which
shall incorporatea.self-closingcap, screw-lockingdevice for cap, removable
strainer, ard provision for padlocking. The,cap assembly ad the neck of the
fuel tank shall be threaded, and, when installed,the cap shall not be
removable without the use of tools. The fuel fill’cap must be recessed into
the tank outside the engine ccxnpantmentand away fran the exhaust system. The
cap shall not be vented thereby precluding the possibility of fuel leakage fran
the filler if the truck should result in an overturn position. A standpipe or
other suitablemeans at the fuel line inlet shall be provided to prevent
foreign matter fran entering the fuel line and to prevent drawing fuel fr~
bottan of tank. The fuel tank shall be equppd with a drain plug at the lowest
point of thetank. The drain plug shall be removable with hand tools without
the removal of any other canponent. The fuel tank shall be protecte+by
position or otherwise fran external damage. A shut-off valve shall be
accessibly located intnediatelyadjacent to the fuel tank. Adequate fuel lines
shall be provided to insure continuous operation at full throttle and maximum
loads, including slope ascension. Other constructionand design details shall
ccxnplywith the requirementsof 3.1.4.1. A fuel filter with replaceable.
eknents of adequate capacity shall be provided between the,fuel sup@y and the
pump and shall be readily accessibleby raising the hood cover or opening the
sideplates. Clearance shall be provided for removing ad ,replacingthe filter.

3.2.2.6 Air-induction system. The air intake manifold shall”be provided with
a heavy-dfi, oil bath or a replaceabledry type air cleaner having a capacity
sufficient to allow the engine to operate under all conditions spegified herein
without drawing oil frcm the air cleaner at wide open throttle. The ,air
cleaner shall be located or designd to prevent water fran entering the cleaner
when the vehicle is operatd during inclementweather. The air cleaner shall
be construct so as to permit disassembly without tools for cleaning or
replacementof the filter element. It shall be bracket- or throat-mounted,
connect&i to the intakemanifoldl ard accessible for semicing; engine COWl~
hood, or access plate maybe opened:for servicing the air cleaner.

3.2.2.7. Cooling system. The cooling systen shall be of the closed pressure
type, incorporatinga radiator pressure cap, thermostat, fan, and circulating
pump. Hoses used in the cooling system shall conform to eith= zz-H-428# Type
I, grade A or B,class 2 or SAE J 20R2, class SC. All gaskets~ seals$ and
packing used in the cooling system shall be made of materials capable of
resisting deterioration frcanmixtures of water and ethylene-glycol.-base
antifreeze.

3.2.2.8 Governor. The governor shall be adjusted to limit the maximum speed
of the engine as specified in 3.6.5. The engine speed shall not exceed the
engine manufacturer’s published recommend maximum engine speed for itiustrial
truck continuous duty.

9
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3.2.2.9 Exhuast system The exhaust system shall conform to the structural
and safety requirementsof 3.1.4.1. The exhaust system shall be protected
against entry of rain and shall includedrainage provisions to”prevent
accumulationof water and condensed vapors. The exhaust system shall terminate
near, but not beyond the plan outline of the truck. The muffler shall be
independentlysupported around the body? muffler outletr or muffler inlet. If
the tail pipe is indeperxiientof the muffler or extends more than 12 inches from
themuffler,it shall be supported. Exhaust gases shall be enitted in a
horizontaldirection at the rear or side rear of the truck or shall be
dissipated into the fan discharge away fran the operator. The exhaust system
shall be arranged to prevent burns to the operator during normal operations.

3.2.2.10 lhmgus and moisture resistance. The electric circuitry, including
all ccxnponentsanddonnections~shall be protected fran the effects of moisture
and fungus growth by an overall treatmentwith a varnish conforming to
MIL-V-173 with the following exceptions that: (a) Canponents or circuit
elements that are inherentlyfungus and moisture resistant”orfiich are
hermeticallysealed need not be treated; (b) Canponents or circuit elenents
whose functionswill be adversely affected by the varnish coating shall not be
treateii.When Usedp the varnish shall be applied by spray,brush,or a
canbinationof both to give a minimum dry-film thickness of ~001 inch to
canponent or element surfaces previously cleaned and prepared so that the
surfaces are free from all foreignmatter which would interferewith the
adherence or function of the varnish.

3.2.2.11 ‘Oil filter. Full flow heavy duty filters with emergencybypass shall
be used. The oil filter shall b& mounted in an accessible location for ease of
replacementof,elements. Oil lines (if applicable) to and fran the filters ●
shall be installed to minimize fatigue from vibration.

3.2.2.12 Starting priming’system. An auxiliary fluid priming system
conforming to MIL-E-52649,Type III shall be furnished. The size of the primer——
shall be in accordancewith the engine manufacturers recorrmendations.Th&
primer may be mechanicallyor electrcmechanicallyoperated. men the primer is ‘
mechanically actuated? it shall be furnishedwith a total cable length not
exceeding 6 feet and a “tee” handle. I&en the primer is electrcxnechanically
actuatsdr it shall be f!urnishdwith a temperaturecontrol.’! Priming systm
shall cmply with the requirementsof 3.1.4.1

3.2.3 Drive assembly. The drive assembly shall consist of all ccxnponents
necessary to transmitpower fran the engine to the wheels. Each gear,shaft,
ard axle shall be of heat-treatedalloy steel. All rotating shafts and axles
shall be supported on anti-frictionbearings. All gears shall operate in
lubricant, ad a standard pressure grease lubricationsystem shall @ provided
for all friction parts not solubricatd.’ Gear housing shall be equipped with
means for filling and draining. Differential ring and pinion gears~ when used,
shall be adjustable. All levers to gear enclosures shall be provided with
sealsr capsr rubber boots? or similar means to prevent the entry of water into
the enclosure under normal operation or outside storage. Men a drive shaft is
provided there shall be a slip joint integratedinto the drive line to
facilitatethe removal of the drive shaft.

3.2.3.1. Power shiftd transmission, A power shifted transmissionshall be
furnishedand shall be of the continuousdrive type within each speed range(s). *
For the sped range specifiedhereafter in foward ad reverse, trucks shall

10

Downloaded from http://www.everyspec.com



MIL-T-21868B

havea hydrodynamic or a hydrostatic transmissioncapable of providing variable
_ or single e range for trucks UP to @ including6000 PO- (2722kg)
capacity and two speed range for trucks greater than.6000 FQun5 (2722kg)
capacity. An oil filter is r&quired for thetransmission oil. I%sans”shall be
provid&iito check the transmissionoil level. Transmissions shall pr~ide for
positive inching control of truck (throughout,theentire range of engine speed)
in the forward and reverse directions. The inching control shall permit
tilting ~ full lifting spe&s with rated load independently’ofand
simultaneouslywith truck motion while in inching travel.

3.2.3.2 Hydrodynamic @ansmission. The transmissionshall be @nnected to the
engine through a’torque convertor @ shall provide controlled appl~cationof
the clutches to provide smooth shifting and limit slippage which would damage
the clutches. AI1 transmissiongears shall ke &nstant mesh. Oil pressure for’
actuation of the transmissionclutches,,fortorque convertor
supply~ and for transmissionlubricationshall be supplied by a xwxhanically’
driven pump.

3.2.3.3 Hydrostatic transmission. The hydrostatic transmissionshall be a
closed loop type with a reversible variable displacementpump and a reversible
variable or reversible fixed displacementmotor. A charge punp shall be
provided and’shall be gear or”shaft drivenby the engine and shall provide
sufficent oil umiierpressure to prevent cavitation of the pwnp ati motor and to
maintain a constant, snooth control lever response independentof operating
conditions performd at full throttle engine speeds. With an oil tgnperature
of 120 degrees F. (47 degrees C.) plus or minus 5 dqiees F. (2 degrees C.) and
new filter, the vacuum at the charge pump inlet port shail not exceed 5 inches
Hg (16930Pa). A shuttle valve or equivalentmeans shall be provided to
autanaticallyprevent loss of high pressure oil fran the closed looppump/rnotor
circuit during the transition of rapid change of direction of the truck. %en
necessary, a set of reductiongears with two speed ranges capable of being
shifted on the move under full engine torque may be us&l in conjunctionwith
the hydrostatic transmission. When a gear range selector is provided it shall
be acessible to the operator in the normal operating position and shall be
labeled to indicate high ani.low se ranges. Oil temperature=in the
transmission shall not exceed 100 degrees F. (38 degrees C.) above ambient when
measureilat the ptip case drain ad motor case drain under any operating
conditions specified herein. men a heat exchanger is requirGd to meet
temperature limits stated herein, means shall be providd to insure reconmend~
case pressures of the”pump and motor are not exceeded during all operating
conditions specifikd herein including cold weather start-up. The syst= shall
withstand all operations specified herein without pmanent deformation,
damage, or leakage.

3.2.4 ~draulic system. Power used for hydraulic functi,ons’shallbe furnished
by a hydraulic pump(s) driven by the engine or transmission. The lifting
systen shall provide for lowering of the load at a rate of not more than 80
feet per minute in event of failure of or damage to’hydraulic hose supplying
the lift cylinder. Hydraulic reservoir and systen shall be capable of being
drained without spillage. Hydraulic canponents shall provide protection
against contaminationof hydraulic fluid by direct impingementor s-page of
other fluids. All cylinders shall be provided with “wiper rings’*to preclude
entry of dust ad dirt into the.packing. ‘Thereservoir shall & of welded
construction, free of metal particle or other foreign material, have a capacity
of not less than 110 percent of the fluid requird for the hydraulic syst~
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operation,have an access not less than 2-1/2 inches (64nm) in diameter for
manual cleaning of the entire inside or be removable for cleaning when baffling
within the tank precludes cleaning in pla&e, ati be furnishd with a dipstick
that can be secured in place. Fluid in the hydraulic system shall conform to
MIL-H-176720rMIL-L-2104 or commercialhydraulic fluid with rust ati oxidation
inhibitor,anti-foaming,anti-wear, turbine grade base, and initiallynot
higher in contaminationlevel than will pass through filter required herein.
The hydraulic reservoir and system shall be designed and constructed so the
hydraulic oil will not be lost frcrnany part of the system in the event of a
truck overturn. The reservoir shall have sufficientcapacity to prevent air
frcanentering the systen with all hydraulic pistons fully extendd and
sufficient free air capacity to prevent ~il frcrnbeing discharged through the
reservoirair vent when maximum return flow of oil is surged into the reservoir
fran the *stem. Ml piston rods shall be provided with a hard chrane plate
finish ard or be capable of meeting corrision resistant“requirements.”Surfaces
shall be thoroughlycleaned prior to plating in accordancewith normal
commercialpractice. Platir@ shall be electro-depositedhard chranium
finish,havinguniform thickness of not less than 0.0005 of an inch (.013m).
A removable strainer of 50 or less mesh openirqs or a rmoveable filter shall
be installed in either the hydraulic reservoir or the suction line to protect
the pap. When a strainer is provided for pump
must also be installed in the hydraulic system.
following:

(a) Include an emergencyby-pass which may
temperatureless than 70 degrees-F. (21 degrees

protection a renovable-filter
Filter shall provide the

open for system oil at a
c.).

(b) Prevent contaminant trapped by the filter frcanbeing releas&l into the

●

,:,

system when the aergency by-pass opens or when the filter is removed for
-

servicing.

(c) Include a signal mechanism or contaminationindicator to indicatewhen
filtermaintenance or-replacementis required.

A 10-micron breather filter shall be furnished.’Filtration equal to the
in-line filtration shall be providd for makeup fluid. A maintenance signal
mechanism is not required for the makeup fluid filtration. A pipe tap shall be
provided in either the pressure inlet side of each valve or in a te-between
the pump and the valve to check pressures in the hydraulic systan. Hydraulic
hoses shall be properly restraind to protect then fran unnecessaryflexing,
pressure surges, or contact with other moving mechanical ~ponents. Means
shall be provideiito irrlicatethe required level of the hydraulic oil.
Hydraulic cylinders which employ pivot type mountings shall be provided with
means for lubricationof the bearing areas at such pivots. The use of
self-lubricatedbearings is permissiblewhen in accordancewith 3.1.4.3.

3.2.4.1 Hydraulic fitting,hoses,and tubing. All components utilizing
hydraulic fluid fran the hy~ic~servoir excluding brakes and steering
systens,shall conform to the following standards.Hydraulic fittingsused on
valves and cylinders shall be the “O” ring straight thread type in accordance
with SAE J514 or 4-bolt split flange type in accordancewith SAE J518 but not
limited to the fittings listed therein. khen hydraulic tubing is used,”
fittingsshall conform to SAE J514 37 degree two or three piece tube assembly.
Return or suction lines where hydraulic pressure does not exceed 200 psi may
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use dry seal or barb and clamp type connectors. Hose fittings shall be of the
“ reusable screw-on 37 degree flared type female in accordancewith SW? J516.
Hydraulic hose sizes shall be restricteilto the followirq sizes: 1/4, 5/16,
3/8, 13/32/, 1/2, 5/8, 3/4, 1, 1-1/4, 1-1/2, 2, and 2-1/2 inches. Hydraulic
hoses and/or tubirq will be located ad shielded so that”in the event of a
rupture there will be no danger of hydraulic fluid contacting the engine or ‘
engine exhaust systen. In addition, all hydraulic hosing useiion pressurized
circuits shall be of the type conforming to SAE J517 Type 100R2. The hydraulic
system operatirq pressures of these circuits shall be limited to the makimun
o&rating pressures specified for SAE J517
specificationwith respect to applications

S1ZE APPLICATION

1/4i,- 3/4fl Suction and discharge

111- 2-1/2” Discharge

3/4: - 2-1/2” Suction

1/4“ - 1/2” Pressure

1/2” - 1“ Pressure

Type 100R1 hosing. Hydraulic hose
shall conform to the following:

HOSE SPIXIFICATION

Double fiber braid SAE 100R3

Double fiber braid SAE 100R3 or
equivalent

Wire Insert@ SAE 100R4

Steel Wire SAE 100R2 or Single Wire
SAE1OOR5

Steel Wire SAE 100R2

Hose in accordancewith SAE 100R7 is unacceptable. I

3.2.4.2 Hose reels. When hydraulic reels are used on the mast to maintain
hose .tens=d~ mast extension,sheavewheels, guide rollers, guide blogks, I
or other means shall be providd
around and riding over the reels
or other device shall not abrade

to prevent the hose from becaning entangled I
or reel flanges. Guide blocks, reel
hose ad cause pr=ature failure.

divider, I

3.3 Structure.

3.3.1 Chassis ‘&d frame. The frame and related structure shall be fabricated
frmn steel and~~s=castings at least equal to the size and design of
manufacturer’s normal commercial frame members and shall be capable of
withstanding 300-percent of rated load without permanent deformation. Frame
members, bracingsr ad all their joints shall provide a rigid unit structure.
The width and length of *e truck shall not exceed the dimension specified on
the applicablemilitary specificationsheet. The frame ati related structure
shall have sufficientdepth to afford protection for working parts and shall be
capableof withstamiiing,without permanent deformation, stresses irriucedby
capacity loixlsand tests in section 4. The canplete frame structure shall be
tested,as outlined in section 4.

3.3.1.1 Uprights and carriage assembly. Uprights shall be of the telescopic
roller type with s=icient stremgth and rigidity to withstafi, without
permanent deformation,stressesinduced by capacity loads and tests in section
4. Rollers shall be of the permanently iubr~cat~ type. Uprights shall be
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positional in such a manner that the back surface of lower fork mounting plate
or cross bars in the vicinity of the tires is located forward of the vertical
plane tangent with the front face of the drive tires. The’lift cylinder shall
be mounted and positioned so that it does not protrude forward of the plan
outline of the uprights. Chains, when used, shall be install@ in such a
manner that they can not be displaced from the roller until they have been
raised a minimum of 3/8’’(10nrn). Chains used in the lifting mechanism shall be
ANSI Standard. C!rossmembers of the mast structure,when in a lowered
position, shall not interferewith the operator’s horizontal or downward line
of sight directly to the front”of the vehicle. The operator shall be able to
see the tip of at least one fork at any lift height without leaving his seat.
when there is no load on the forks. The lift shall be hydraulically
actuateii,withthe upper portion automaticallylifting as the load is raised
above the “free lift” position. Adequate means shall be provided in the.
uprights to compensateby replacementor adjustment for wear which may develop,
between sliding surfaces ox lateral rolling contacts. Positive means shall be
providd to prevent overtravelof the-carriageor channel in both upper and
lower position. Carriages for trucks equippd with side-shiftersshall be
supplialwith adjustable thrust bearings to resist thrust introducedby
off-center loading except when rollers are contoured to inner surfaces of mast
sections to take both radial aml thrust loadings.

3.3.1.2 Forks. Fork dimensions spacing and mounting shall be as specified on
the applicablemilitary specificationsheet. Forks shall be attached to tlie
fork carriage in a manner which prevents lateral slippage or pexnanent
deformation of fork carriage ccxnponents,when subject to the applicable test in
section 4. Forks on trucks up to but not including10,000 pounds (4535kg)
capacity shall be adjustable laterallywithout the use of hand tools. Trucks
of 10,000 pound (4535kg) capacity and -aboveshall provide for adjustmentof
the forks simultaneouslyby hydraulic or auxiliarymeans? i.e. crank and screw
or similardevice? frcxnone side of the fork carriageby one man without undue
effort and the adjustinginechanismshall not bind or break under normal usage.
Undue effort shall be classified as an effort of more than 20 poutis (9 kg) at
the handle. Protrudinghandles~ levers~ etc., shall fold downward or inward in
order to eliminate interferencewith truck operation. The adjusti~ worm shall
be protected to prevent foreignmatter such as dirt and mud collecting on its
surfaces. Fork thickness shall not exceed 1/2 inch (15nun)at the tips and the
end taper shall be not less than 14 inches (355mm) long. Taper shall be on
the utierside of the forks. The dimensions and spacing adjustment shall bk
measured between outer edges of the forks. Top and bottom of fork tips shall
be rounded to eliminate the sharp edges. On trucks of 6000 pound (2722kg)
capacity folding forks shall be furnished. The forks shall be hinged or
pivoted near the heels and shall be capable of beirq folded back manually
against fork upright and backrest. Amanually operated locking device shall
hold the forks in the upright position. The locking device shall not interfere
with the operation of the trucks when forks are in the down position.

3.3.1.3 Load backrest. A metal backrest, removablewithout disturbing any
other ccnnponent,shall be provided. LQad backrest shall be flush with the
forward vertical surface of the forks. In conjunctionwith fork and hanger
design it shall provide a vertical ~ear guard at least 48 inches (1220nrn)high
measured ,frcmthe load carrying surface of the forks and at least equal to the
width of the carriage. It shall not unduly obstruct operator’svisibility.
The spacing of verticalmembers shall be no more than 6 inches (150mn) betw~n
members. The backrest shall meet the performance requirementsof3.6.29. The

‘e

‘:

.
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mnovable backrest may be eliminated if fork ad hanger assembly will provide
protection equal to the above.

3.3.2 Wheels and tires. Tire type shall be as ~ified on the applicable
milita~~i~a~sh&.

3.3.2.1 kheels for solid or cushion tires. The truck shall be rmuntd on— . ?.
steel, malleable=on, or cast iron wheels,equippsdwith tapered roller
bearings. Pheels shall clear any part of the truck structure and mast
structureby at least 1/4 inch (8 rmn)under all conditions of operation over
the test course describd in section 4.

3.3.2.1.1 Solid or cushion tires. The tires shall be new and unused and shall
be selected fran.~zes and load rating listed in Year Book of the Tire and Rim
Association. The tires shall be of the industrial,solid rubber or cushion
type, molded onto a new press-on type steel band. Drive tires shall have
commercial, non-directionaltype tread; steer tires may have either smooth or
non-directionaltype tread. Tires on a 6000-pound (2722kg) capacity truck
shall be solid press-on type permanently bonded between rubber and rim. The
entire width of the wide tread tire shall contact the floor. =ar shall be ;
spread over the whole tire.. Tlw,tread design shall provide for gripping cleats
across the entirewidth of the tire. l%e,lug shall be a minimum of 3-1/2 times
wider than the groove. The gripping cleats shall be such that the center line
and point of all cleats starting fran one edge shall meet the dividing line
between a set of clea@ starting fran the opposite @cje.

3.3.2.2 Wheels for ~ eumatic tires. The truck shall be mounted on steel,
malleable ironr =Cast iron wheels, equipped with tapered roller bearings.
Each wheel shall be mounted on wheel studs or cap screws with self-centering
tapered ends or on tapered bolt holes which shall provide a positive method of ‘
locating the wheel on the hub. ‘iiheelsshall have remountable type rims which
can-be removed fran hubs without deflating tires. Steer wheels shall clear any
part of the truck structure by.at least 3/8 inch (10mm). Spacings between
rims of dual tired trucks shall prevent contact between tires when truck is on
level surfaewith rated load.

3.3.2.2.1 Pneumatic tires. The tires shall be new and unused and shall be
selected frcxnthe sizes and load rating listed in Year Book of the Tire and Rim
Association. The tires shall k.pneunatic, high pressure,tubetype or tubeless,
furnished with non-directional tread.

3.3.2.2.2 TUbeS. I&ientube type tires are furnished, tubes shall be heavy
duty type and the size requird to fit the tires furnished. Valve stems shall
be arranged to permit inflationof mountei tires fran the side of the truck.
kihensplit rims are furnishd, a canvas or rubberizd flap shall be provided
between the tu”beand the rim for protection of the tube. \

3.3.2.3. kheel suspension. Both drive and trail wheel-sshall be suspended that
if any one wheel is raised up 5 inches (125nrn)for ~eumatic tires or three

a

inchesfor solid tires”above the plane of the deck due to.local obstructionall
the other tieels shall’maintaincontact with the deck.. Performance shall be
observd during reliability test.

1 3.3.3 Steering. ?inautanotive type steering wheel not to exceed 20 inches—
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(510mm) in diameter, mounted on the steering column, shall turn the steer
wheels. There shall be a minimum of 7 inches (180~) measured vertically e
between the lowest point on the steering wheel rim ad a 1ine para’llelto the
floor passing through the highest point of the unoccupied seat cushion *en the
seat is held full down. wheels shall steer true in accordancewith the
Ackermann steering principle. Clockwise rotation of the steering.wheel shall
provide for right-hand turning of the truck while in forward motion. power
Steering force shall be in accordancewith 3.6.4. Power steering is required
afi a hydraulic steering booster or full power steer shall be supplieil.
Provision shall be made for precision“adjustmentfor wear and alignment of all
ma]or steering ccnponenk.ard for lubricationof all frictionpoints by
accessible grease fittings or a lubricant reservoir.

ti
hhen provided, the

reservoir shall be accessible for filling ad checking of lubricant level.
Means shall be Providd. to prevent wheels or tires or steering linkage frcm
contactimj any part of truckstructure, other than steering stops, irrespective

:

of obstacle magnitude or steer angle. Spindles and kingpins,if
of heat-treatedalloy steel.

3.3.4 Brakes.

3.3.4.1 Service brakes. Service brakes shall be either air or

used,shallbe

hydraulic power
internal expanding or disc type. The brake drun or housirm shall be tilted,
rivetd, ,or-castintegrally& each drive wheel, or the brake shall‘berigidly
mounted on the pinion drive shaft adjacent to each wheel. Brake backing plate
shall be integralwith its support or shall be attachd and restrainedby
psitive means such as welding, dowel pins, tapered dowel, split ring, or
similar methcd to prevent rotationof the brake backing plate during brake
operation. Capscrews and lockwashers installedwith or without-dhesives and o
whether tightend into tapped.holesor by nuts are not acceptableunless
backing plate is also positively restrained. Brake mountings with clamping
force or other restraint.adequate to withstarxlthe brake torque is acceptable
when in canpliance.with3.6.15. There shall be no loosening of brake parts
designed to be rigid. Brakes shall be applid by depressi~ a pedal with the
right foot. The brake pedal shall have a replaceable.rubber cap. men actuated
at all speds~ the brake shall provide smooth braking~ free of brake chatter
and free of feed-back amounting to more than 1/4 inch (6 m) total nxxwment
measured at the foot pedal. Brakes shall be providd to meet the performance
requirementsof 3.6,15 and 3.6.19. The hydraulicmaster cylinder shall be
reaily accessible for checking ad refilling. When the hydraulicmaster
cylinder is located under the floor plater free access shall be provided thru a
hole that will accommodatea 2 1/2” (65 mn) diameter filler line with its ‘“
center being concentricwith the center of the fill port. The access hole
shall ke provided with a cover which can be easily removed. Brakes shall be
designed to insure self-eliminationof foreignmaterial from the braking
surfaces under normal maintenance ad operating conditions ad shall be
adequately protected to insure satisfactoryoperation. hheel cylinders shall
be located scthat hydraulic lines may be bled of air without the necessityof
removing the wh~ls or disconn~ting hydraulic lines. Brake lining~whenused,.
shall be of the woven or molded type ad shall be cement-bondedor riveted to
shoe. Service brake tijustment shall provide for at least 90-~rcent contact
of brake linitq with the drum throughout the service life of the brake lining.
Brake adjusbnentmechanism shall be readily accessible and shall be adjustable
using common hard tools or a star wheel brake tool. Self-adjustingbrakes are
acceptable. The master cylinder and brake pedal linkages shall be rigidly @support&i. Truck wheels shall be equippd with four wheel brakes ad shall be
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equippd with a dual output master cyclinder providing a dual hydraulic circuit
(splithydraulic) brake system. Brake system shall be equipped with a warning
light indicatorwhich shall be energized in the event of a malfunction or loss
of hydraulic brake pressure in either circuit.

3..3.4.2 Parking brake. The parking,brake shall be * independentm&hanical.
friction brake mounted on the drive or propeller shaft rotating with the wheels
or a separate linkage actuating the service brake. It shall & hand or foot
operated and equip@l with a locking device. The manual control shall be
locateiiwithin easy reach of the operator ad in a position.&nitting easy and
safe movement on.andoff the vehicle frcaneither side or to allow unobstructed
egress frqn the left side only for low silhouette type trucks. If hard lever
is of the ratchet type, the ratchet and pawl shall lxof heat-treated steel.
Adjustment OK replacementof parking brake shall be accanplishd without the
removal of any major assembly other than tires and wheels. This djusbnent
shall provide positive means to prevent loss of adjustment through inadvertent
disengagaent of the atijustinc,device.

3.3.4.2”.1,Deadman controls. Deadman controls shall be provided. Upon removal
of the “operator’sweight frcm the seat, the deadman control shall apply the
parking brake(s). It-shall also autanatically”returnthe transmission-to
neutral if.the engine is running and directional control lever is engaged in
other than neutral p&ition. Visual examination shall determine if control
lever is returned to neutral psition. The deadman controlfor the brakes
shall be capable of retaining the truck on slope equal to the slope ascension
required of the truck. Failure of deadman controis to ccanplywith above will
be evidence of failure and be cause for rejection of the truck=, ‘

3.3.5 Body. T&truck body (other than counterweight)shallbe constructed of
heavy steel sheet or plate equal to that used in the manufacturer’s normal
commercial product. Trucks having a ho.rizontal.floor plate in excess of 28
inches (710mn) above ground level shall be provided with an’interm~iate step
approximatelymidway between the grourd the the floor plate. The step shall be
larg,eenough to accanmodatea large foot (size 11) with an overshoe and ,shall
not exterd beyond the truck profile.

3.3.5.1 Seat. ,Aweather resistant cushion seat and a cushion backrest,
adjustable forward and reverse,shallprovide mfortable =atin9 for the
operator when operating the truck. The seat shallhave a minimnn adjustment of
4 inches (100nrn)which shall be adjustableby the operator frcxnthe operating-
position without the use of tools.

3.3.5.2 Cowl or hood. The engine shall be canpletely enclosed with a hood
cover and=e~l=. Either the ho~ cover or side plates shall be
quick-opening. Hood cover, if lift-up type, shall be held in the open psition
in a safe manner by counterweightor spring and linkage mschanism or latch
which requires.no brace or support and cannot be inadvertentlyreleasd while
servicing the vehicle. Hood cover shall be capable of being easily owned or
removed by one man. Hard tools shall not be required for release of hood or
side plates. All engine canponents (accessories)shall be canpletely
accessible,without requiring the removal of any additional truck
structure,whenhod cover and side plates are opened. The hood shall be of
such adesign that when closed it shall prevent the,entry of water on the
engine electrical system. Side ventilation openings, if qsed, shall be located
away fran the fuel fill area.
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3.3.5.3 Instnnnentpanel. An instrment panel shall be installedconvenient”
to and plainly visible to the operator. The instrumentpanel shall be ●
install~ on an inclinedor vertical plane to facilitatedrainage of water. On
this panel shall be mounted the ammeter,’oilpressure gauge, coolant
temperaturegauger fuel gauge, indicator,.lights~.hourmeter? electrical switch,
light switch, brake warning indicator light, and starter button or, switch and
any otlierinstrumentfwhenusd. Starter button or switch may be lo&ated on the
steering column in lieu of Instrument”panel’.

3.3.5.4 hheel guards. If drive or steer whee~s, when in a straight ahead
position, protrude beyond the body of the truck in excess of 1-1/2 inches (40
nm)r suitablewheel guards shall be provided to prevent foreign objects fran

:-:

being discharged in the.directionof the operator, endangeringpersonnel, or
otherwise creating a hazard. i+heelguards dimensions shall be includal in
determining overall truck width.

.

3.3.5.5 Towing device. A ring or pin type towing-deviceshall be provided in
the.center rear of the truck. It shall not protrude beyond the path followed
by the rear erd of the truck when making a turn of min”imumturning radius. Pin
type towing hook shall accept !4S751336lunette without bindi,ngfl:‘;:’~,,,

.,:,;,;;:.j:,,,~,,+,,,,.:,,,:;.,
3.3.5.6 Slinging

.’”,:!::,,,,:,...}
and Tiedown Attachments. Vehicles shall be eqbip@ with

slinging and tiedown attachmentsconforming to MIL-STD-209~CJass lf,2 or 3 for
Type II or III equipnentf excluding air transportationrequirements.
Attachments shall b indicatedon a transportationplate conforming to
MIL-P-514 ad slinging and tiedown attachments shall be identifiedby
stenciling or other suitablemarkings in appropriatelocationson the exterior ,0’
of the equipnent. Slinging ard tiedownmarkings shall indicateclearly the
purpose of each attachment.

3.3.5.6.1 Tiedown attachments for HI Shock. hhen specified (see6.2) to meet
the requirementsof a Grade A i=fi Type A HI (High-Impact)Shock”as
specified in MIL-S-901P the truck shall be furnishedwith tiedown attachments
designd in accordancewith the instructionsof the truck supplier for securing
the unloaded truck in stowed psition.

3.3.5.7 Battery. Unless otherwise specifid. (see 6.2) Truck(s) shall be
furnishedwith a 12 volt maintenance free type battery or batteries capable of
meeting applicable itiustry standards for cold cranking capacity when matched
against the e@ine manufacturer’srecommended requirenientsfor a cold soaked
engine and in conformancewith SAE J537. The term “MaintenanceFree” is
defined as a battery that does not require the addition of water during the
expedxxiibattery life.

,3.3.5.8 Battery mounting. Battery mounting shall be under:the engine hood or
in an accessiblecanparbnent for-easy battery removal. Battery shall be
mounted in such a manner as not to interferewith access to e~ine ccanponents
(’accessories), or provision shall be made toiswing battery out of the way.
Battery mounting shall provide for ccsnpletesupport over the entire base of the
battery and shall be in such a position that the level of the electrolyte is
directly visible without removing the battery fran its mounting bracket or
requiring the use of tools. Battery restrainingclamps shall not be designed
for or deperdent upon special battery shapes and shall be provided to hold the
battery in a fixed position. If mounted outside, the battery shall be housed
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in an individualacid resistant finishd metal box, incorporatingprovision for
drainage. The box shall be fitted with a quick release cover to provide for
inspectionad servicing. Cover ad positioning shall be protected against
short circuiting. The ungrounded cable shall be protected by rubber granmets
or insulatd passages at entry to battery box.

3.3.5.9 Battery-cable terminals. Battery cables shall be in accordancewith
standard canmerclal practices. Clamptype, secured with a bolt ad nut,
non-corrodible,terminal shall be provided on the erds of cables connectd to
the battery to facilitatedisconnection and battery renoval.

3.4 Controls ard instrumentation. Where applicable, the provisions of 3.1.4.1
shall apply. E=tric controls and instrumentationshall be constructed to be
moisture ad weather resistant to prevent the entry of moisture when operated
or stored out of doors under all weather conditions,

3.4.1 Controls. All switch and lever.type controls shall be provided with.
@sition markings (decalsare not acceptable) either at the switch, or lever,
or in the case of the diy-tional ‘sped controls, on a diagram visible to the
operator. The distance frcxnthe near edge of one knob to the near edge of an
adjacent knob or other surface shall be a minimum of 1-1/2 inches (40m). All
controls shall be easy to operate and positive in action. The controls shall
show no evidence of deformation when the truck is subjectd. to reliability
test.

3.4.1.1 Light switch. 21n“on-off” switch for simultaneousoperation of the
flood light(s) and taillight shall be located on the instrumentpanel.

3.4.1.2 Electrical switch. The electrical switch shall require a key. It
shall have notfewer than 2 positions, an ‘ion”and an “off”. A second “on”
position, for operation of electrical accessories, is pennitt&i...Alltrucks
undereach contract’shall be keyed identically. TWO keys shall be su@ied
with each truck.

3.4.1.3 Starting nmtor -itch. The starting motor shall be energized through
a solenoid plunger type switch connecting the startingmotor to the battery.
Solenoid shall be operated by depressing a button installedon the inst?n.nnent
panel or turning a spring-loadedswitch to a “start” position. If a push button
is used, the starter shall be inoperablewhen the ignition switch is in the
“off” position.

3.4.1.4 Braking and inching pedal(s). ‘IWOpedals shall be provided for
inching and braki~controls. The ~ight pedal.located for convenient right
foot operationmay provide braking.control only or may be a ccanbination
inching-brakingpedal. The left pedal located for.convenient left foot
operation shall be a inching @al only. Each pedal shall be minimum 3 inches
wide within a clear space at least 6 inches (150 mm) wide. Grease fittings
shall be providd for lubricatingmoving parts of all pedals and shafts unless
panenently lubricattibushings or bearings are provided. In lieu of two pedals
for canbination inching/breakingone combination inching-brakingpedal not less
than 7 inches (180m) may be providd and located for convenient right and
left foot operation.

3.4.1.5 Accelerator control. The accelerator control shall be installed for—.
canfortable right-foot operation. It shall be located to the right of and
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shall be free of interferencefran the brake pedal by a distance of not’less
than 1-1/2 inches (40mm):

3.4.1.6” Directional speed controls. ~lective forward and reverse (~ ~~
range when used) speed controls shall be provided and positioned for convenient
left hariloperation except low silhouette type trucks shall have right had
operation.Movement of the control lever in the forward or upward direction
shall cause forwardmotion of the truck.

3.4.1.7 Lift and tilt controls. Lift and tilt controls shall be—— —
self-centeringlever(s), convenientlylocated for right- operation. The tilt
control shallbe at the right of the control whsm two levers are smployed.
Rearward or upwardmotion of lift and tilt control lever(s) shall raise or tilt
load rearward. Lift and tilt controlsmay be ccmbinexlin a single control
lever.

3.4.2 Instruments. All gauges and rietersshall be products of manufacturers
regularly engaged in producing these types of instruments. They shall be
flush-mountedon the instrumentpanel ad shall be capable of being read by the
operator while in his normal,sitting operating position. Gauges and Meters
shall be construct to be moisture ard weather resistant.

3.4.2.1 Electrical system monitor. A rmote indicatingammeter or alternator
indicatoramber or red light shall be furnished. The ammeter shall have
sufficientcapacity to indicatevariations in current supply or denand
experiencedby the truck, exclusive of starter requirements.The alternator
light shall light when the alternator is not charging and the ignitionswitch
is ‘~on~’.

3.4.2.2 Engine oil pressure monitor. A remote indicatingengine,oil pressure
gauge or a low-p~sure anber or red indicator light shall be furnished. If an
indicator light is furnished,means shall be providd to check operation of the
light: The light shall ccme “on” when the engine oil pressure is below the
pressure specifiedby the engine manufacturer.

3.4.2.3 Engine coolant temperaturemonitor. A rmote indicatingengine
coolant temperaturegauge or a high temperatureamber or rcd indicatorlight
shall be furnished. If an indicatorlight is furnished,means shall be -
providd to check operation of the light. The light shall cane “on” when the
engine coolant temperatureexceeds the temperaturespecifiedby the engine
manufacturer.

3.4.2.4 Hour meter. lm electricallyoperated hour meter, which rsgisters the
number of~ine operating hours only, shall be provided. The hour meter shall
be in accordancewith MIL-M-3!371,Type I, except mounting may be at the
suppliers option. The hour meter shall be accessible for reading without
removal of any canponent of the truck. The hour meter shall register up to
9999 hours of operation.

3..4.2.5 Fuel gauge. An electric,,thermally stabilized,raote indicatingfuel
gauge shall be provided..

3.5 Accessories. The provisions of 3.1.4.1 shall apply. ml accessories
listed below shall be constructed to be moisture and weather resistant to
prevent entry of moisture when operated or stored out of doors under all

20

.,
- “

- ,

Downloaded from http://www.everyspec.com



MIL-T-21868B

weather cotiitions.
,.
.,

3.5.1 Floodlight. Each truck shall be equipped with one sealed hem’
floodlightof not less than 35 watts mounted on the left side of the n@st. ““’
Directional fogus of this light shall be vertically ad horizontallyhant, ~
adjustablewithout the use of ban@ tools. Vertical adjustment of thislight
shall be a minimum of 60 degrees above and 30 degrees below horizontal plane.
Horizontal adjustment shall be a minimum of 300 degrees rotation. ,~en
specified (se& 6.2), trucks shall be equippd with an identical floodlight
mounted on the right side of the mast or a second floodlight is required on the
left mast. Adequate protectionby position or a guard against damage shall be ,
provided.

3.5.2 Stoplight. One autanotive, rd, reflector type, combination stoplight
andtail lamp of not less than 15 candle power.and 3 candle ~~.r “res&tively
shall be recessed or mounted on the rear eml within the plan outli~ of the
truck.The stoplight shall not operate when ignition switch is in the “off”
position. The light shall be protectd against damage when mounted on the rear
of the vehicle.

3.5.3 Sideshift attachment. Trucks shall be @uipped with a side shift
attachment.Sideshift mechanism shall be hydraulicallyoperated to move forks a
minimum of 4 inches (100rrm)either side of center while carrying rated 10EX3.
The attachmentshall be substantiallyconstructed of weld~ steel. “Xen .
specifieil(see 6.2), fork hanger shall permit the addition of one extra fork at
the fork carriage center line to provide 3 forks.for- handling. ~ntr,ols
for the side’shift mechanism shall be locat@ for convenient right-had .,
operation and to the right of the tilt control. Fork width, length and
thickness shall be as specifieii.Rearward, right or upward movement of the
contrql shall cause the forks to move to the right. ‘l%eattachment and its
canponents shall show no evidence of permanent deformation when tested as
specified in 4.3.2.24.

3.5.4 Load leveling device. Men specif@d (see 6.2), the sideshift.
attachment Specifid in 3.5.3 shall include a load-levelingdevice to ,
canpensate for irregularsurfaces that may cause the vehicle to tilt sidewi=.
The load levelingmechanism shall be hydraulicallycontrolled and provide a .
minimnn lateral tilt of the load carrying surfaces with ad without rated
capacity 6 degrees cl&kwise and 6 degrees counter clockwise. Controls for the
load-levelingmechanism shall be locateilfor convenient left-hard operation,aril
to the right of the tilt control. Rearward or upward movement of the controls,
shall cause loal to rotate clockwise.

3.5.5 Horn. Truck shall be equippd with an electric horn with push button
mounted~the center of the steering wheel. Ho’rnbutton assably and
el=trical wiring for the horn shall be constructed to be moisture anilweather,
resistant to prevent entry of moisture wlienoperated or stored outdoors under
all weather conditions. ..

3.5.6 Diiver’~ overhead guard. h overhead guard shall be furnisheii.I%e .
overhead safety guard shall be fabricated from steel bars, .tubing~,’orplate for
the prot&tion of the operator. Where the upright in the collapsd position is
lower than the overhead guard height, the guard shall be easily removable with
had tools. A solid plate is not acceptable. Openings between bars,tubing or
plate, of the overhead”guard shall not exceed 6“(150 mm) in one of the two
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dimensions,width or length. Clear space shall be uniformlydistributed and
not less than 50 percent of total overhead area. Provisions shall be made so
that failure of tilt cylirder assembly shall not cause overhead guard to irqure
the operator. Aminimum of 39 inches (990nun)from top of seat to underside of
guard shall be provided at all tilt positions of the mast. Effectivedimension
measurement point on seat to be the highest point on the seat cushion surface
in the held down condition. Guard height with mast tilted rearward,measur&l
fran ground level to top side of guard shall not exceed that specified on the
applicablemilitary specificationsheet. Guard design shall not interferewith
operation of the truck, nor with normal nmvements of the opezator when
entering, leaving, or operating the truck. Overhead guard shall remain firmly
sesured to its support brackets under normal and test course operation.

3.5.7 Weighing device. The truck shall be equipped with a weighing device
such as digital readout of a pressure transducer or the indicationof a Bourdon
tube dial indicator; it shall be connectd to and operate frqn the systan for
raising and lowering the forks. The entire instrumentand connections shall be
shcck and corrosion resistant?anilthe transparentcover shall be resistant to
damage by shock or heat. If a dial indicator is furnished,the next eight
sentences particularlyapply. The dial shall be not less than 6 inches (150
rrm)in diameter, and the incrementsshall be marked in 50-pound (23 kg)
incranentson gauges of 10,000-pum3 (4535kg) or lesser capacity and in
100-pound (454kg) incrementson gauges of greater than 10,000-pound (4535kg)
capacity. The dial shall be capable of being rotated 360 degrees by means of.
an external tare adjusting knob. Bearing points or locking devices shall
prevent dial rotationowing to shock loads or vibration which occur during
test of First Article trucks. The indicatingpointer shall be capable of 360
degrees rotation for full scale reading. The entire irxiicatorcase shall “be
filleilwith DeodorizedKerosene conforming to ASTM standard D-484 to prov.ide
movement lubricationand dampeniq of vibration-causedtube ad pointer
oscillation. There shall be sufficientair space left to allow for oil ‘
expansionowiiq to ,temperaturechanges. The indicatorcase shall be
appropriatelysealed to prevent leakage. The indicatorshall be fitted with a
fully adjustablepulsationdamper in an easily accessibleposition on the case.
If a digital indicator is furnished,the next eleven sentences particularly
apply: The minimum incr&nentsshall be 50 pounds (23 kg’)for indicatorsup to
10,000 pound (4535kg) capacity and 100 pound (454kg) incrementson indicators
greater than 10,000.pounil(4535kg) capacity. The entire instrumentand
connections shall be shock and corrosion resistant~and any transparentcover
shall be resistant to damage by shock or heat. The digits shall have a minimum
height of .75 inches (20mm) visible to direct sunlight and subdued night
lighting. The digital weight itiicatorshall have an easily accessible
internal zero and span adjustment for initial calibrationand taring out the
weight of the forks. The imilicatorshall have an external push-buttonauto
zero device to tare outextraneous weights on the fork. Instrumentmust
maintain auto zero referencewhen power is turn&l on or off or, indicate loss
of auto zero reference. Indicatormust indicate a truck overload condition of
tare load ard live load on the forks. The enclosuremust be weather resistant
to prevent the entry of moisture and water when outdoors. The instrumentmust
have U.L. listing or a certifid test report fran a recognized imiie~ndent
testing laboratoryacceptable to the government, indicatingthat the indicator
conforms to the requirementsof 3.1.4.1. The zero button must have a locking
device to prevent actuationcaused by shock loads or vibrations that occur
during test of first article truck or production truck. The pressure sensing
transducermust be equipped with a fully adjustablepulsation dampener in an
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easily accessible position. Either weighing device shall be certifid by its
manufacturer to an accuracy of 1/2 of 1% and shall read to an accuracy of 5% of
full scale when tested during 4.3.2.27. Accuracy of weighing device within
required ~lerance shall be verified by supportingdata. Wighing device shall
be capable of,being adjustd for 25% tare. The weighing device shall be capable
of withstanding the pressure caused by placing 150-percent of truck rated load
on the ‘forkswithout sustainingdamage when tested in accordancewith 4.3.2.27.
The readout shall be readable by the operator men he is in the operating
position. The truck shall meet all requirementsof this specificationwith
weighing device installed.

3.6 Performance.

3.6,1 ,Liftinqspeed. .Speedof lift with rated capacity load shall be not less
than 60 feet per minute (.30@s) over the entire distance from ground level to
maxinun “forkheight.

3.6.2 Lowering speed. Speed of lowering of unloaded forks shall be not less
than 50 feet per minute (.25~s) and not more than 80 feet per minute (.41
m/s) with rated load over the entire distance fran maximum fork height to
ground level. The hydraulic control ~stem shall be damped, metered, or easily
manually regulated to rsduce shock and prevent truck fran overturnirqwhen
rated load is lowered at maximun speed and then stopped quickly.

3.6.3 Right angle turn. Trucks when carrying rated capacity load shall be
capable of backing through a right angle turn in either direction within the
dimension specified on the appropriatemilitary specificationsheet.

3.6.4 Steering. The steer wheels shall be capable of being turned fran
extreme right to extrme left or vice versa in not more than 6 ccmplete turns
of the hard steerimg wheel. The maxinnm steering effort through the entire
turn shall be not less than 2 pounds (.09kg) nor more than 10 pounds (4.5kg)
when measured under the same corrlitions. Power steeri~ shall be effective at
engineidling speed. Steering mechanism wear (free play) shall not exceed 3
inches (75 m) with engine at idle speed. The steering gear assembly shall be
capableof withstanding the 150 pounds (68 kg) unbalanced tangential force
applieilat the rim of the hard steering wheel without permanentlydistorting,
fracturing,or deforming any part of the steeringmechanism.

3.6.5 Speed. While carrying the ratd capacity load on a level surface,
trucks shall be capable of attaining speeds of six MPH minimum with rated load
and 10 MPH (16wh) maximum without rated load in foward ad reverse
directions. Trucks shall be governed so that top speeds are within ranges
.specifi&i.

3.6.6 Slope ascension,firstspeed, forward direction. Unless otherwise
specified on’the applicablemilitary sp-ification sheet, the truck shall be
capable of ascending a mininum of 22 percent grade (12.4degrees) loaded or
unloadd on a concrete or asphalt surface with anilwithout rated capacity load.
Trucks shall be able to accelerate fran a dead stop on this slope when carrying
rated load.

3.6.7 Upright tilt. Unless otherwise specified on the applicablemilitary-—
specificationsheet the unloaded truck mast shall have a minimum forward tilt
of 3 degrees ad a miniiiunrearward tilt of 10 degrees-
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3.6.8 Collapsedmast height. Collapsed mast height of unloadd truckmeasured
frcm the ground to the top of the uprights in a vertical position shall not e
exceed that specifid on the individualmilitary specificationsheet.

3.6.9 Lift height. The lift height, with truck bearing ratd capacity load,
and the uprights fully extended and vertical~measured frcn the ground to the
loading carrying surface adjacent to the heel of the fork, shall be not less
than that specified on the individualmilitary specificationsheet.

3.6.10 Free lift height. Height of forks without increase in the specified
collapsd=s=ight shall be not less than that specified on the individual
military specificationsheet.

.

3.6.11 Underclearance. Truck~with rated capacity load~ shall have sufficient
underclearanceto permit operation frcm one horizontal plane to another, up or .

down the slope requiredby 3.6.6 and the obstacle course describti in section
) 4. Minimum underclearancebeneath the mast assembly and fore and aft of drive
arrilsteer wheel axles shall be not less than that specified on the individual
military specificationsheet when the truck is loaded.

3.6.12 Drift of lift assenbly. The lift assembly shall be capable of holding— ——
the rated load at rated maximum lift not less than two minutes with not more
than one inch (25m) of vertical drift and not more than one degree of
rotationaldrift from the vertical. The lift assembly shall show no
appreciable signs of wear after canpleting the reliabilityrequirements.
“Appreciablewear” is defind as any apparent inabilityto lift and ‘holdrated
load for a period of 2 minutes with not more than 1 inch (25mn) vertical
drift. Packing nut (if used) adjustmentwill not be permitted during ●
reliability test.

3.6.13 Forks, upright, and carriage assembly. The assembly and related
structures shall show no~nnenent deformation or failure following test utier
200 percent overload.

3.6.14 Hydraulic system. The hydraulic system shall show no leaks or breakage
when the truck is subjected to the test prescribed in 3.6.13 with the pressure
relief valve inoperative. This requirementdoes not include the pump. The
pressure relief valve shall open *en pressure equals no more than 150 percent
of the maximum pressure needd to lift
contaminationlevels for the hydraulic
per millimeter greater than 10 microns
greater than 20 microns (.02nun).

rated loti-to maximum fork height. The
system shall not exceed 2000 particles
(.01mn) and 20 particles per millimeter

3.6.15 Service brakes. A brake pdal pressure of not more than 125 pounds and
not less than 50 pounds (23 kg) shall develop a drawbar pull ~al to 30
percent of the gross weight of the truck (with rated load). The brake system
shall be capable of withstandingbrake psdal pressure of 250 pounds (113kg)
without failure of any canponent and without looseningof any part designed to
be rigid.

3.6.16 Stability. Trucks shall meet the stability requirementsfor stacking
and travelingboth longitudinallyand laterally in accordancewith the
applicablemilitary specificationsheets.

3.6.17 Overhead guard strength. The overhead safety guard shall be capable of
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● withstatii~ the impact of a 100 pound (45 kg), solid hardwood cube (or
equivalent)dropped a distance of 5 feet (1524mn) 10 times, without fracture
ard without permanent deformation exceeding 3/4 of an inch (19 inn). It shall
be of sufficient strength to su~rt the unifoxnly distributed static test load
specifid on the applicablemilitary specificationsheet.

3.6.18 Acceleration. FKCm a standing start, the truck, when’carryi~ rated
load,shallhave an acceleration in the forward direction such as to negotiate
the distance specified on iriiividualmilitary specification sheqts in,notmore
than the designated time. There shall be not more than one second delay in thej movaent of the truck when accelerated. When truck carrying rateilload
accelerates to maxinun speed in reverse direction,steertieels shall maintain
contact with the surface on which the truck is operating.

-. .,
3.6.19 Stopping distance. Trucks with rated load shall be capable of stopping
in reverse frcxnmaximun speed of the vehicle in an average distance not greater
than “theappropriatedistance given in ANSI B56.1, when a brake pressure as
specified in ,paragraph3.6.15 is applied. Brake parts designed to be rigid
shall not lmsen as a result of this test.

3.6.20 Parking brake and Deadman controls. The parking brake and Deadman— —
controls shall be capable of retaining truck with rated load on the grade
specified in 3.6.6 in both forward and revezse direction.

3.6.21 Resistance to saline atmosphere.

o

The truck shall be designed to
withstand the corro=ve effects of saline atmospherewithout any loss or
deteriorationof perfoxnance ad without sustainingharmful corrosion. First
Article (Firstproduced) truck shall be tested in accordancewith 4.3.2;23.

3.,6..22Truck weight. The truck shall not exced the weight listed on the
applicab=litary specificationsheet.

3.6.23 ~ (High-Impact)shock requirement. When specified (see 6.2), the
truck shall be designed t~hstand ‘TypaA HI Shock as a grade A Itm in.
accordancewith MIL-S-901 when teste3 in accordancewith 4:3.2.28. Reports and
test results of High-Impact Shock are to be forwarded to the contracting
officer for approval. One copy is to be furnishd to WCC, Code 0302,
MechanicsburgPennsylvania 17055 and one copy to NAVSEA, Code 56w21, Washington
D.C. 20362.

3.6.24 Lifting attachments. Each lifting and tiedown provison shall be
capable of withstanding the working load indicated in MIL-STD-209.

3.6.25 m control. Truck shall be capable of lifting full lo~ at
maximum speed simultaneouslywith truck inching forward at 1/2 mile per hour
(.80 h’1/h).

3.6.26 Maintainability. Unless otherwise specified herein, each operation in
the followingmaintenance operations list shall be accomplishedby one man in
not more than the time specifid, using comnon tools ad special tools, if any,
furnishedwith the truck:

(

(a) Remove,replace,and adjust all engine driven”belts - 3/4 hour.

(b) R~ove ard replace alternator- 1/2 hour.
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(c)

(d)

(e)

(f)

(9)

(h)

(i)

(j)

(k)

Rmove ad replace regulator- 1/2 hour.

Remove and replace all filters, screens, and strainers in all
hydraulic systems - 1 hour.

Remove and replace engine coolant system hoses - 1/2 hour.

Drain engine lubricatingoil, renove ad replace oil filter elenents,
and refill crankcase - 1 hour.

Remove arrlreplace fuel filter elements - 1 hour.

Disconnect battery cables, remove and replace batteries, and reconnect
battery cables - 2 men for 15000 pound (6803kg) capacity or greater
1/2 hour.

Drain torque converter oil and transmissionoil, remove and replace
all filter elenents and strainers,ad refill converter and
transmission- 1 hour.

Rc!noveard replace starter - 1 hour.

Bleed and adjust brakes and refill master cylinder (twomen) - 3/4
hour.

3.6.27 Towing hook strength. Hook is to have a towing stre~th of 30% of the
total weight of truck plus rated load without permanent deformation.

3.6.28 Drive train torque. With drive wheels locke5, the drive assably shall
be Capab==tanding 150 percent of maximum bare engine torque as
publishedby engine manufacturer,multiplid by the stall torque ratio of the
torque converter applied to the input shaft of the transmission. *en test is
required, the drive assemblymay be tested before or after truck is ccxnpletely
assembled. men specified (see 6.2), a certificateof canpliancemay k
furnished in place of a test.

3.6.29 Load backrest. Backrest shall have sufficient strength and stiffness
to prevent a rated load of 48 inches (1219mm) high or less frcanforcing
backrest against the-uprightswhen the mast is at maximum rearward tilt. It
shall be capable of withstanding~without permanent deformation~a horizontal
static test lod equal to the rated load uniformlydistribute over the area
fran the load carryiw surface of the forks to the top of the backrest.

3.6.30 Tire loading. Tire loadings shall not exceed the values shown in the
Year Boo= the Tire and Rim Association.

3.6.31 Noise limits. The soutilevel at the operator’s station shall not
exceed 85 dB(A) when measured in accordancewith 4.3.2.29.3. Failure to meet
the 85 dB(A) level will require that hazard warning plates conforming to
MIL-STD-1474shall be applied in clear view of the operator. Warning plates
shall include the requirementfor hearing protection.”

3.6.32 Deck loading. Single wheel loading hall not exceed 7400 pounds (3356
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,.
kg). Single “wheelsshall be such that the average tire pressure over the gross
bearing area does not exceed 250 pounds per square inch (psi) for wheel
loadings up to 150-percentof the wh&l loading specifi< above. The minimum
dimension ~asured across the gross bearing area of single wheels shall not be
less than6 inches (152rnn)urder a tinselloading of 7400 pounds (3356kg).

3.7 Workmanship. The truck ‘shallperform any operation specified herein
without permanent deformation,breakageof connections,malfunction, or
canponent interferencecaused by incorrectworlunanship.All parts of the truck
before and after’painting shall be clean and free fran sand, rust, dirt, fins,
pitSsprues, risers, scale, flux, and other ha”iznfulextraneous’material.
Edges and surfaces exposed to operati”hgand m&intenance personnel shall be
smooth aix$rounikiito the extent that a hazardous surface does not exist.

3.7.1 Rivet conn~tions. Rivet holes, in the sizes recrarrmend&dby statiard
practice, shall be accurately formed and shall have burrs removed. Rivets
shall be driven witi power tools. Rivet heads shall be full~ neatly made,
concentric withrivet holes, in full contact with the surface of the menber,
arxlshall be in ac&ordance with SAE’J492. Excessive upsettimg of rivets to
fill holes will not be acceptable.

3.7.2 wlds. V@lded joints shall be sound,
holes, ~res,. rough projecting edges, and
fused to ,thebase metal.

3.7.3 Bolted connections. Bolt holes shall

snooth, free frti harmftii’pits,
slag; and shall be thoroughly

be accurately formed. Washers or
loclmiashers.ora canbination of the two shall be provided-on all bolts, studs,
ard capscrews havimg straight threads. Self-lockihg nuts are acceptable in
lieu of standard nuts and lockwashers. Ml nuts shall have full thread
engagement, ad all other threaded fasteners shall have tightening ard thread
engagement in accordance with .SAEJ475.

,,,.
3.7.4. Steel and other metal fabrication. Metals USECIin the fabricationof
the tru=a~p=e~inal quality surface finish and shall be free frm
kinks ad sharp beds. 14etalshaving corroded or pittd surfaces are not
acceptable. The straighteningof materials shall be done by methods that will
not cause weakening or injury to the material. Burrs ad sharp edges in holes
and on sheets, plates, and mmbers shall be r&moved sufficientlyto assure
correct fits ad to prevent loosening of fasteners and damage to canponents.
Flame cutting may be employed instead of shearincor sawing. Splatter shall ~
removed fran exposed cuts ard fran re-entrantcuts. Heated metals shall be
allowed to cool slowly~ except in the performance of designed heat treatment
ad overheating shall be avoided in accordance with the recornnendationsof we
metal manufacturer. A1l modular asssmbly fabrication shall provide for
interchangeabilityof canponents.

3.7.5 Machine work. ml machined parts shall be manufactured to insure—.
accuracy of assembly through the use of correct jigs, fixtures, or tape
controlledmac”hines,or any desire-ii.canbinationof these. Like parts shall be
interchangeable.

3.8 Treatment and painting. All exterior surfaces of the truck shall be
thoroughlyclea~=shall be dry and free fran mill scale, oil, grease, dirt
ad rust ard shall be Paint&l as soon as practicable after cleaning with not
less than one coat of “inetallicbase primer and two coats of synthetic enamel.
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Prinyx arrlfinish coats shall be.ap@id in accordancewith normal ccxnnercial
practices to assure ccxnpletecoverage and durability of the finish. The finish ●
color shall.be 13538 in accordancewith FED-STD-595a. When a first prduced
truck is required for test and evaluation it shall be painted with’one primer
coat only. The finish coat, when dry, shall be a smooth even surface,frse fran
runs, sags, peels, chips, blisters, areas of thin film or no film. Surfaces of
canponents ad assembliesof the truck, not normally paintd with a finish
coat? shall be cleaned and protected in accordancewith good canmercial
practice. Lift chains,sprockets,rollers,plastics, fabric hoses (except
hydraulic hoses) and drive belts shall not be painted except that slight
overspraywill be accpepted providd there is’no interferencewith the proper ..
functioningof the canponent. Paint must be kept off working surfaceswhere
interferencewith working parts would result. Engine accessories,such as
alternator, starter, radiator, and instruments,plated or painted by the
manufacturer of such items, shall not be paintal by the contractor ad shall be
adequately protected ormask~ frcanoverspray.

3.8.1 Walkway coating. Floor plates ariistep surfaces shall bs coated or
matted with type II or III@LOR 37038r black? of MIL-W-5044 and FED-STD-595a.

3.9 Electrcxnagneticinterferencecharacteristics. The truck(s) shall be
suppressed in accordancewith class Cl, group 2, part 8 of MIL-STD-461.

3.10 Identificationmarkinq. The truck shall be identifid with an
identificationplate conforming to MIL-P-514~ type If style 1? (1’t590495)r
Canposition C, Grade A? Class 1, which shall be in a visible and safe location
on the instrumentpanel or fire wall of the truck. The identifyingdata to be
applid to the identificationplates shall be as iniiicatdherein arilas Q

,, defined in MIL-STD-130. Identificationdata shall include the truck lifting
capacity, name of manufacturer?model number, serial number, contract or order
number? the gross vehicle weight, USN registrationnumber, delivery dater
technicalmanual identificationnumber? shippingweight, cubedimension, name
or stamp of inspector,HI-Shock test date, ad ~ safety rating. The truck
shall also be equipped with instruction,warning, ad caution plates conforming
to MIL-P-514, type 111, compositionC, grade A, class I, prominentlylocated
ad describing any special or,importantproceilureto be followd in operatirxg,
loading, and servicing of the truck or its canponents. AIl pla$es shall be
securely attachd to the truck with screws, bolts, or rivets, arrlshall be
furnished and mounted by the suppliers.

3.10.1 Shipping data plate. Shipping data plate shall conform to MIL-P-514i
Type 111, Ccxnposi=C, of Type I, Grade A, Class lmaterial and in ddition
shall show the silhouetteof the forklift in transportposition indicatingthe
center of gravity and the locat”ionand capacity of the lifting attachments.
Plate shall be attached by screws, bolts, or rivetsin a conspicuous lmation.
Meel loading informationin 3.10.2 may be included on shippingdata plate as
specified herein.

3.10.2 liheeloloadingplate. Each truck shall be equippal with a wheel loading
plate conformmg to MIL-P-514, Type III, CanpositionC, of Type 1, Grade A,
Class 1 material. “Plate shall be attached by screws,bolts,or rivets in a
conspicuous location. ~ a minimum the plate shall have the following
information:
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bheel loading (no load on forks)

Drive wheels (each side) pounds ( kg)
Steer wheels (each) pOUndS ( kg)

Pheel load (rated loading on forks)

Drive wheels (each side) pounds ( kg)
Steer wheels (each pounds ( kg)

3.11 Vehicle marking. The lifting capacity of the truck shall be painted in
block numbers two inches (50 rnn)high on each side of mast.The assigned
registrationnumber for each truck shall be painte3 in block numbers one and
on-half inches (40 rrm)high on each side and on rear of truck. For pneumatic
tired trucks the tire pressures for each tire shall be stencild in block
numbers one inch high (25rrm)on each side of the truck near the applicable
tire. DurAble black enamel markers itiicating the DS safety designation of
truck shall be applied on each side and on the rear of the truck of the vehicle
in a visible but protected location. These markers shall be in accordancewith
ANSI@L558. In tidition, supplementarymarking and load handling symbbls as
specifid in ANSI MH1l.3 are also required. Slinging ard tiedownmarliirqs
shall be in accordancewith MIL-STD-209. NO rider warning shall be painted in
block numbers two inches (50 mn) high on rear of mast. Fuel type shall be
painted in block numbers one inch (25 mn) high near fuel tank filler. Block
numbers shall be paintd in black enanel

.

3.12 Technical manuals. One copy of technicalmanual shall be furnishedby
the contractor with each truck at the time of shipnent. Unless otherwise
specifid (see 6.2), The manual shall conform to the requirementsof
MIL-M-21861. The manual shall be placed in a protected place in”the equipnent.
Each manual shall ,& preservd aniipackagsd in a bag of the transparent
material conforming to type II of MIL-F-221?1 by *thod IC-1 Of MIL-p-116 and
the bags heat sealed. Additional copies of the manual shall be furnishe3 as
specified (see 6.2).

4. QUALITY ASSURANCE”PROVISIONS

4.1 Responsibilityfor inspection. Unless owerwise specified in the contract,
or purchase order,th~upplier is responsible for the ‘@rformance of all
inspectionrequirementsspecifisd herein. Except as otherwise specified in’the
contract or order, the suppliermay use his own or any other facilities
suitable for the performan= of the inspection requirementsspecifie3 herein,
unless”disapproved by the Govermnent. The Government reseiv.esthe right to
perform any of the inspections.set’forth in the specificationwhere such
inspectionsare deemed necessary to assure supplies and services conform to
prescribed requirementsat no costto the contractor.

4.1.1 Acceptabilitycriteria. Trucks that conform to all requirements in
Section 3 ad 5 of this specificationand pass all applicable examinationsand
tests in section 4 of this specificationwill b6 considerd acceptableby the
Govermnent.

4.1.2 Canponent and material inspection. The supplier is responsible for

assuring that canponents and materials used
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tested in accordanm with the requirementsof referenced specificationsand
standards.

4.2 Classificationof inspections and tests. Inspectionsand tests shall be
classifid as follow=

.—

(a) First produced truck inspectionand tests (see 3.1.1, 4.3 and 6.2).

(b) Minimum requirements inspectionand tests (see 3.1.2, 4.4 and 6.2).

(c) Quality conformance inspectionfor each production truck (see 4.5). .

(d) Inspectioncanparison (s- ‘4.6).

(e) Inspectionof preparation for delivery (see 4.7).

4.3 First prcducd truck inspection ad tests. Prior to.inspectionatitest.—
of the truck(s) spec~ in 3.1.1 and 6.2 the following shall be performd:”

(a) Furnish a Schdule of maintenance to be followeiduririgall’testingof
the first produced truck. A list of tools required to perform this
maintenance shall be providd.

(b) Service the truck with oils and greases specified herein and
designat&l for use in the ambient temperatureat which the tests will
be Corxihlcted.

(c) Break in the truck as prescribed by the supplier.-.

4.3.1 Inspections

4.3.1.1 Pretest inspection. Prior to testing according to 4.3.2, one or more
of the first produced trucks as specified in 3.1.1 and 6.2 shall be inspected
fOr the defects marked “X” in colfi 1 of Table I.

4.3.1.2 Post-testdisassemblyand inspection (see 4.3.2.33).—— —— ———

4.3.2 Tests. Upon successfulcanpletion of the inspections~’ifi~ in
4.3.1.1, the truck shall be subjected to the tests marked “X” in Column 1 of
Table II. Acceptance of a first producd truck shall not exclude the remaining ~
trucks frm the quality confonmnce inspectionand acceptanceprovisions”
specified in Section 4. Test cotiitions ati schedule shall be as follows:

(a)

(b)

Unless otherwise specifiedherein~ tests shall be conducted at the
ambient temperaturead climatic cordi”tionsexistimg at the pla~”of
test. The test surface, unless otherwi~ specified or ~ific tests
shall be level within + 1 degree.” Only that maintenance established
by the supplier and sulxnittedas a mainteannce schedule prior to
cmnencenent of tests shall be performd during the tests.

Tests shall be in accordancewith Table II and may ‘beconducted in any
order desird except that reliabilityanilpost test shall be the last
tests corducted. An “X” in the applicablecolunn indicates-the tests
that shall be corducteii. o
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‘Table I. Inspection Schedule

First ‘ Minimum Item Defect .. Requirements
Produced Requirements No Paragraph
Inspection Inspection ..
.1 2 3 ,. 4“

x
x’
x
x
x
x
x

x
x
x
x
x

x
x
x,
x
x
x
x

x
x
x
x’
x’

x
x
x
x
x
x
x
x
x
x
x
x
x
x’
x

x

x.,.

x

x
x
x
x.

x
x
x
x

x

x
x
x

x
x
x

x
x

x

. ..
“101.
102.
103.
104.
,105.
106.
107.’

108.
109.
110.,
111.
112.

113,.
114.
115.
li6e
117.
118.
119.

120.
121.
122.
123.
124.

125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139●

140.

Castings not as specified 3.3.1
Plating not as specified 3.1.3.2
.Designnot as s@ecified 3.1.4
Safety not as specified 3.1.4.1
Finish not as.specified 3.1.4.2
Bearings not as specified 3.1.4.3”
Lubrication ard fittings 3.1.4.4.1
tit as specified
Screw threads not as specifid, 3.1.4.6
Maintainabilitynot as specified 3.1.4.7
Engine not as specified 3.2.1
Electrical systentnot as specified 3.2.2.1
Alternator ard regulator not 3.2.2.2
as spiifi~ 3.2.2.3
‘Startingsystcinnot as”specified 3.2.2.4
Fue,lsystem not,as specified 3.2.2.4
Air’ihiluctionsysten not as specified 3.2.2.6
Cooling system not as specified 3.2.2.7
Governor not as specifid 3.2.2.8
Exhaust systeinnot as specified 3.2.2.9
Fungus and moisture resistance ~ 3.2.2.10
not as specified
Oil filter not as s~ified 3.2.2.11
Drive assembly not as specified 3.2.3
Transniissionnot as specified 3.2.3.1
Hydraulic system not as specified 3.2.4
Hydraulic fittings,hoses, “3.2.4.1
tubing not,as speqified
Hydraulic’hoser&ls not.as specified 3.2.4.2.
Chassis and frame not as specified 3.3.1
Uprights ad carriage not as spcified 3.3.1.1
Fork and fork carrier not as specified 3.3.1.2
Load backrest not as specified 3.3.1.3
Meels and tires not as specified 3.3.2
Wheel suspension not as specified 3.3.2.3
Steering not as specified 3.3.3
Service brakes not as specified 3.3.4.1
Parking brake not as specified 3.3.4.2
Deadnan control not as specified 3.3.4.2.1
Truck body not as specified 3.3.5
Seat not as specified 3.3.5.1
Cowl or hood not as specified 3.3.5.2
Instrumentpanel not as 3.3.5.3
specified
Wheel guards not as specified 3.3.5.4

31

Downloaded from http://www.everyspec.com



MIL-T-21868B

Table I InspectionSchelule ●
First Minimn Iten Defect Requirements
Produced Requirements No Paragraph
Ins’pection Inspection

1 2 3“’ 4

x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x

x
.x

x

x

x
x

141.
142.

x 143.
144.
1450

x 146.

147.
148

x, 149.
x 150.

151:
x 152.
x 153.

154.
155.
156.
157.
158.
159.

160.
161.

162.

163.

x 164.
x 165.

“.

Towing hook not as specifid
Slinging and tiedown not as specified
Battery not as specifikd
Battery mounting not as speqified
Battery tenninals,notas specified
Controls and instrumentation
not as specifid
Floodlights not as specified
Stoplights not as specified
Sideshift attachment not as specified
Load levelingdevice not as specified
Horn not as specified
Overhead guard not as specified
wighing device not as specified
Rivet connations not as specified
Welds not as specified
Bolt connections not as specified
Metal fabricationnot as specified
Machine work not as speciifed
Treatment and *inting not as
specified
Walkway coating not as specified
Identificationdata plate not as
specified
Shipping data plate not as
specified
Wheel loading plate not as
specified
Vehicle marking not as specified
Technicalmanuals not as specified

3.3.5.5
3.3.5.6
3.3.5.7
3.3.5.8
3.3.5.9
3.4

.;

3.5.1
3.5.2
3.5.3
3.5.4
3.5.5
3 5.6
3.5.7
3.7.1
3.7.2
3.7.3
3.7.4
3.7.5
3.8

3.8.1
3.10

3.10.1

3.10.2

3.11
3.12

0-
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,., ,,, ,. ”,.. ,,,.,,,., , ... ..
Table II. Test Scheduie . ,., . .,

.
First M,i~in~ “ post . Test. . ‘ Test ““..Requir~ent Test” ‘“””.’’.,’
Producd irenent Test Paragra h Par ra Method No.”
‘1 ‘“”’ -2 3~ ~.. .6. .6. @.7...

x

x

x
x
x ,.

x
x
x
x
x
x
x

x
x
x
x

x
x
x
x
x
x

x
x

x
x
.x
x
x

x

x x

x

x
x x
x x

x
x
x

x
x

x

x

.,. ,,.
Collapsed mast
height, maximum L
forkheight, fr~
lift height
Lift Speed, ,
lowering speed ~
Right angle turn
Travel speed
Slope ascen-
sion, parking
brake, under-.-
clearance
Tilt
Drift
Acceleration
Stability
Steering
Overhead guard
Lifting provi-
sions
Overload
Inching
Brakes
Maintaina-
bility
Stopping distance
Towirq hook
Drive train
Fork load backrest
Tire loading
Electranagnetic
Interferencecharac-
teristics
saline atmosphere
Sideshift attach-
ment
Truck weight
Starter disconnect
liEighingdevice
Hi-shock test
Noise level
management
Frame test
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4.3.2.1
.’

4.3.2.2

4.3.2.3
4.-3.2.4
4.3.2.5

,,.,.

4.3.2.6
4.3.2.7.
4.3.2.8
4.3.2.9
4.3.2.10
4.3.2.11
4.3.2.12

4.3.2.13
4.3.2.18
4.3.2.16

4.3.2.14
4.3.2.15
4.3.2.19
4.3.2.20
4.3.2.21
4.3.2.22

4.3.2.23
4.3.2.24

4.3.2.25
4.3.2.26
4.3.2.27
4.3.2.28
4.3.2.29

4.3.2.30

3.6.8
3.6.9
3.6.10

3.6.1
3.6.2 <
3.6.3 ~
3.6.5
3.6.6
3.6.20
3.6.11

3.6.7
3.6.12
3.6.18
3.6.16
3.6.4
3.6.17
3.6.24

3.6.13
3.6.25
3.6.15

3.6.19
3.6.27
3.6.28
3.6.29
3.6.30
3.9

3.6.21
3.5.3

3.6.22
3.2.2.4
3.5.7
3.6.23
3.6.31

3.3.1

1

2“

3
5
6

7
8
9
16
4
14
10

11
12
15

17
15
18
--
19
--

—
--

—
--
—
--
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Table II. Test Sch&lule
o

First Mininum Post Test Test Requirement Test
Prduced Requirement Test Paragraph Paragraph Mthod No.

x

x
x
x
x
x
x
x
x

*

Hydraullc systen
cleanliness

Reliability
x Post tests

x Fork size
x Fork spacing
x’ Overall truck width
x Overall truck length
x Overall guard height
x Deck loading

Applicable Military SpecificationSheet

4.3.2.31

4.3.2.32
4.3.2.33
4.3.2.34
4:3.2.34
4.3.2.34
4.3.2.34
4.3.2.34
4.3.2-.35

3.6.14 21

.-,*
*.
*
* .
*

3.6.32 23

/

34

Downloaded from http://www.everyspec.com



MIL-T-21868B

4.3.2.1 Maximum lift height, collapsed mast height, free llft height. Test
the truck @ accordancewith Test Method .No. 1. Fail~t~nform with the
requirementsof 3.6.8, 3.6.9 or 3.6.10 shall constitute .f”ailureof’this test.

40~~~2No~ ~<o lowering speeds. Test the truck in accordancewith Test
. . Failure .@ conform with the rqquirenentsof 3.6.1 and 3.6.2

shall constitute failure of this test.

4.3.2.3 Right angle turn. Test the truck in accordance with Test Method No. “
3. Failure to,confo~~th the requirementsof 3.6.3.andthe individual
military,specificationsheet shall constitute failure of this test.’.

4.3.2.4 Speed. Test the truck in accordance with Test Method No. 5.
Nonconformance to,3.6.5 shall constitute failure of this test.<.

,,,
4.3.2.5 Slope asc’enslon,parking brake~ deadman.controls,,utierclearance.Test
the truck in accordance with Test Mthod No. 6. Nonconformanceto 3.6.6,
3.6.11 and 3.6.20 shall constitute failure of this test.

Test the truck in ’accordancewith Test Meth& No. 7.
,. ‘.

4.3.2.6 Tilt.
.

Nonconformance to 3.6.7 shall constitute failure.of this test?, ‘,, .:,,,,

4.3.2.7 Drift. Test the truck in a&ordance with Test Methcd No. 8.
Nonconformance to 3.6.12 shall constitute failure of this &sti

4.3.2.8 Acceleration. ,Testthe truck in accordance with Test Method No. 9.
Nonconformance”to 3.6.18 shall constitute failure of this test.

4.3.2.9 Stability. T’est’the,truckin accordanc6witf”Test Metha5.No.16.
Nonconformancewith the rquirenents of 3.6.’16shall constitute failure of thi&
test.

4.3.2..10 Steerinq. Test the truck in accordance with Test Method No. 4.
Nonconfo@ance with the r&quirenentsof.3.6.4 shall constitute failure of this
test. Oth~, maneuverability features shall meet the etiurance test
requirements.,,,.

4.3.2.11 Overhead guard strehgth. !17estthe truck ‘inaccordancewith Test’
Method N0.-14. Nom~rmance with the iequirments of 3.6.17.shallconstitute
failure of,,thistest. . ‘“~

4.3.2.12 Lifting provisions. Test the truck in accordance with ’TestMethod
No. 10. Nonconformance to 3.6.24,and r4quirenentsof Test Method shall
constitute failure of.test. . ,

4.3.2.13,overload.; Test tie truck in accordance with Test P@thod No. 11.
Nonconformance with the requi”raentsof 3.6.13’shallconstitute failure of &is
test.

4.3.2.14 Stopping distance. Test the truck in accordance with Test &thod No.
17. Nonconformancewith the r~irenents of ANSI B56.1 shall constitute
failure of test.

4.3.2.15 ;Towing,~. ~st tie truck in accordance with the applicablepart
of Test Method No. 15. Nonconformancewith the requirementsof 3.6.27 shall
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constitute failure of this test.
e

4.3.2.16 “Sefvicebrake drag and pressure. Test the truck”in accordancewith
Test Method No. 15. Nonconfo~nce with the requirementsof 3.6.15 shall
constitute failure of-this test.

4.3.2.17 Maintainability. Test the truck in’accordancewith Test Method No.
13. Failure to perform the operations in the allotted time as specified in
3.6.26 shall constitute failure of this test.

4.3.2.18 Inching. Test the truck in accordancewith Test &thod No. 12.
Nonconformancewith the requirementsof 3.6.25 shall constitute failure of this
test.

‘4.3.2.19 Drive train torque. Test the truck in accordancewith Test Method
No. 18. ~=i= failure, fractures or permanent distortion or deformation
shall constitute failure of this test.

4.3.2.20 Fork load backrest. Demonstrate requirementsof 3.6.29.——
Nonconformanceto 3.6.29 shall constitute failure of this test.

4.3.2.21 Tire loading. Test the truck in accordancewith Test Meth@ No. 19. ~
Nonconformancewith requirementsof 3.6.30 shall constitute failure of this .
test.

4.3.2.22 Electrcrmgneticinterferencecharacteristics. The First Article
truck equip- for electromagneticcanpatibility in accordancewith 3.9 shall
be tested as specified in MIL-STD-461. The supplier shall furnish the e
contractingofficer the report of the test requird by MIL-STD-461. Upon
approval of the report by the contracting officer and provided all other
requiraents of the specificationare met, the approved truck shall be useilas
a model for all production trucks..

4.3.2.23 Saline atmosphere. The first article (firstproduced) truck shall be
tested in accordancewith MIL-STD-81O,Method 509, Salt Fog. Preparationof
the assenble3 truck prior to exposure to salt for-shall be-in acc&dance with
3.1.5 of Mthod 509. .111exterior surfaces of the truck, including the exposed
surfaceof each piston rod ad excludirq only surfaces such as those of lift
chains @ich are lubricated in service use, shall be cleaned and exposed to
salt fog ard the drying. The rod(s) of the tilt ad of the side shift
cylinder(s) shall be at full extension. The lift cylinder rod which is exposed
when the lift assembly is lowered fully shall be so cleaned and ~~sd.
Canponents such as bearings which are lubricated in service use shall be
lubricatd in accordancewith instructionsof supplier prior to test.
Individual electrical ccanponentsmay be tested separately instead of with the
entire truck. Any evidence of non-canpliancewith 3.6.21 shall be cause for
rejection of the truck. Pursuant to Method 509, paragraph 4, the following
details are designated:

(a) Pretest Data shall be those required by 3.6.1., 3.6.2., 3.6.4., 3.6.5
and 3.6.7.

(b) Evidence of harmful corrision, loss of mobility of parts, or o
inability’todisassemble parts for service or repair shall constitute failure
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of this test.

(c) 5-percent.

(d) 72 hours “. ,4

(e) 168 hours at roan knperature tiile loosely covered with transparent
film to,retard driving.

(f) Not required

(9) Engine electrical systkm, alternator, alternator
system and battery shall be operated to start the engine.
engine for five minutes. *rform cycle three times.

regulator,,starting
When startd, run ,

4.3.2.24 Sideshift attaclnent. The ,followingtest shall ‘beperformed:
Operate the sideshift attachment for 100 full-&ycles at full speed frcrqextr~e
left to extreme right ad back to extresneleft per cycle with the rated 10* on
the forks. During the last 50 cycles, the control shall be releasqd abruptly.
when the load is in approximatelymid position between the left ard right
extremes and then the sideshifter shall be restarted. Upon completion of the
100 cycles, the attachment arr3its canponents shall be examined for,canpliance.
with 3.5.3. Any evidence of noncanplianceshall be cause for rejection of the
truck. The truck shall be capable of meetinq all requirementsof ApperrlixA
with the ratd load at the load center as specified on the applicablemilitary
spwification sheet.

4.3.2.25 Truck weight. Truck shall be weighed to canply with 3.6.22. Any
evidence of noncanplianceshall be cause for rejection of the truck.

4.3.2.26 Starter disconnect. Start the truck by energizixq the starter
switch. Release starter switch for a minimm of five (5) seconds, and attempt
to reactivate-starterswitch while engine is operating. my evidence of
starter engagementwhile e~ine is running shall be cause for rejection of the
truck.

4.3.2.27 Wighing device. The weighing device shall be tested for conformance
to the requirsrnentsof 3.5.7 With the truck at rest on a mooth, level surface
ad with me mast vertical, the unloaded forks shall be elevated to a height of
20 - 24 inches (508 to 610 rrm). By use of the control valve, the forks and
carriage shall.be dropped 1 to 4 inches and abruptly stoppd. Repeat four
times. Pdjust tare to show zero loa &wherereadout most consistentlycame to
rest each time within approximatelythe first ten secomls ati mark the zero
position. With the truck at rest on a snooth level surface and with the mast
vertical the forks shall elevate a calibrated load equal to the rated capacity
of.the truck plus zero, minus l-percent to a height of 20 to 24 inches (508,to
610 m) ad through the control valve the load shall be droppd frcnn1 to 4
inches (25 to 102 mm) and then stoppd abruptly. This procdure shall be
repeated four times. Failure of the weighing device to weigh the calibrated
load mch time within the required accuracy shall be cause for rejection. With
truck at rest on a smooth level surface;mast vertical,.forks 20 inci~esabove
the surface, a calibrated load equal to 150 percent of the truck rated capacity
shall be placed on the forks. Remove the load ad repeat the weight accuracy
test procethireprescribed-above. Failure of the weighing device to weigh the
calibrateil10ZZ5within the required accuracy ard repeatabilityshall be cause
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for re]ection.

4.3.2.27.1 Production truck. Each truck weighing device shall be tijusted to
zero and marked in accordancewith 4.3.2.27. By use of a load equal to the
rated truck capacity plus zero, minus l-percentr the.accuracyof the weighi~”
device to weigh the calibrated load shall be demonstrated. Failure to canply
with this required accuracy shall be cause for rejection.

4.3.2.28 HI Shock test. hhen truck is specified to be designed to meet HI
Shock requ=m=(=3.6.23 and 6.,2),a first produced truck with battery
shall be tested by the contractor in accordancewith MIL-S-901. The contractor
shall locate a non-govermnentshock test facility,arrange the test, and pay
for the test. Prior to actual test, contracting shall suhnit a,formal
procedure to be,used during the high shock test for approval. Procedure shall
iriiicateapplicabledocuments, test requirements,description of test, hardware
configuration,preparation for testinglvisual inspections,initial
operational tests~ evaluationof damager shock test report, definition of
failure, cause for rejection,completion of shock testing/postshock
examinationard post operational tests. Operational tests shall include
lifting/loweringspeed? acceleration,vehicle speedf slope ascension?
utier-clearanceard”stoppingdistance. Pursuant to 6.1 of MIL-S-901, the
following ordering data ’shallapply to the test truck with battery which shall
be mounted on tk Floating Shock Platform during test ad to the trucks
furnishedby the supplier: .

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(i)

(j)

Shock tests: HI (High-Impact);Shipboard Machinery, Equipnent and
Systems, RequirementsFor, MIL-S-901.

Grade A shock-proofnessrequired.

D~k-mount&i principal units.

The truck is Class I, modified. The modification is that the truck
rests on solid or pneumatic rubber tires which are similar in action
to some resilientmountings.

Heavyweight.

Type A Test.

Following the explosion of the depth charge at 20-foot standoff, the
truck shall canply with (i) ad then with (j). Failure of the truck
to ccanplywith (i) and (j) or failure or “harmfulpermanent deformation
of any canponent shall be regarded as failure of the truck to meet the
H.I. Shock requirement.

The truck shall be secured to the deck simulator of the Floating Shock
Platform in accordancewith the instructionsof the contract.

The truck shall not be operated during the shock, but it shall be
operatd briefly after each shock, to show lifting? lowering,drive
wheels jacked up and rotating forwardand reverse, sideshift
operation,,atisteerim.j.

After successful test of the truck and provided the truck did not
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sustain damage beyoniithat permitted in accordancewith (g), the
shock-tested truck with battery may be suhnitted as the final
production iten utier the contract after being refurbish to appear
new.

(k) See (d).

(1) Only first produced truck required to be tested.

4.3.2.29 Noise level measurement. The maxirmn’rstezdystate noise level shall
be measure?i?iti~~rator’s station (microphonelocatd” no tire than six (6)
inches fran operator’s approximate ear location). Noise level measurement
shall be in accordancewith MIL-STD--1474with engine operating at maxirmxnno
load governd speed ad at the speed required for the rated brake power
necessary to lift the rated load.

4.3.2.30. Frame Test. Test thetruck in accordance with testmethod No. 20.
Nonqonform~w=the requirementsof 3.3.1. shall constitutefailure of this
test. ,..

4.3i2.,31 HydraulicSystem Cleanliness Test. Test ti”e,truck”in’accordancewith
test methd No.21. Nonconformancewith the rqquirenentq.of 3.6.14..shall
constitute failure of this test.

4.3.2.32, Reliability. Truck shall be tested in accordance.withTest Method
No. 22. The reliability test shall.be conducted on a continuous basis during
each operating 8.hour day. Maintenance aril.inspectionsshall,be perfcmmed in
accordance with the maintenance service and inspection sheet after completion
of each 500 circuits of the endurance course. Failure for the purpose of this
test is defind as any malfunction which cannot be remedid by adjustment,
repair or replacement action by organizationalmaintenance usimg the
organizational tools and parts within 30 minutes or the totaled time of
malfunctions exceeds 5% of the.time requir,d to canplete the specified number
of circuits and tiich may cause:

(a) Failure to cmnence operation, cessation
of performance capabilities of the truck

(b) Serious damage to the truck by continued

of operation or degradation
below designatd

operation.

levels.

(c) Serious personnel safety hazard.

Simultaneous related malfunctions are considered as one failure. During this
test, maintenancemanhours Performd shall be recordei’.

4.3.2.33 Post test disassembly and inspection. Upon .canpletion.of.testsin
4.3.2.32 t=ruck shall be subj~d~ the tests marked “’X” in column 3 of
Table 11. Nonconformancewith applicable requirementsshall constitute a
failure. Upon cunpletion of all tests dismantle the truck sufficientlyto
permit detailed disassembly and visual inspectionof the following canponents:

(a) Engine cylinderheads, all valves, two pistons .atipiston pins taken
fran the two cylinders having the lowest canpression readings at the end of the
test, one main bearimg ad one connecti~ rod bearing.
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(c)

(d)

(e)

(f)

(9)

(h)

MIL-T-21868B

Differential.

Rear axle bearings and seals.

Front axle bearing arxlseals.

Ccrnpletebrake system canponents.

Hydraulic systen punp, valves, one cylinder of each size, control
levers and anyhose and fitting where
tests.

Mast assembly bearings and chains.

Steerirq systen cylirxiers,valves ard

Additional disassemblyand inspectionshall be

leakage occurred

pwip (if used).

during,the

mzde at the option of *e
contractingofficer. The disassembly ad inspection,area shall consist of a
paved shop area of sufficient size to permit the disassembly ard,detailed
examinationof all truck canponents. The area should be well lighted, clean,
and have provisions for prohibitingall but required personnel. Available
equipnent-shallinclude~ables ard-benchesto &mit ~arts groupirq,
flashlights,and photographicequi~ent. Record canplete descriptionsof the
cotiition of all parts aid assemblies examined ad take pictures of any
deficiency. Each evidence of corrosion which affects the functionsof the
truck, each evidence of permanent deformation,breakage, or excessive”wear of
any canponent shall constitute a defect. Manufacturing toleranceslisted in
the supplier’squality control program shall be made available upon request ad
shall be used as the basis for determining excessive wear.

4.3.2.34. Truck Configuration. Truck overall width, lengthjguard height anii
fork size and fork spacing shall be determined. Measurementsexceeding the
dimensions iriiicatedon the applicablemilitary specification’.sheet.shallbe
cause for rejection.

4.3.2.35 Deck Loading. The vehicle shall be testet”in accordancewith test
methcd No. 23 by recording each individualwheel loading with the rated load
and with the sideshift aniifork positionermaximum in each direction. Tire
base pad prints shall be made for the maximum loading condition and shall be
furnishd with the First Article Test report. Non-conformancewith the
requirementsof 3.6.32 shall constitute failure of this test.

4..3.3 Inspection ati test failure. Failure of a first produced truck to meet
any requirements~~f=herein, during and as a a result ofthe inspection
ard tests specifid in 4.3.1 and 4.3.2 shall be cause for refusalby the
Govermnent to accept any production truck until evidence has been provided by
the supplier that corrective action has been taken to eliminatp deficiencies.
Correctionof such deficiencies shall be accanplishedby the supplier at no
cost to the Govermnent on trucks prcxiiucedunder the contract. Any deficiencies
found as”a result of the first inspectionand tests,willbe consideredprima
facie evidence that all trucks.acceptedprior to the canpletion of first
inspectionand tests are similarlydeficient unless evidence to the contrary is
furnishd by tk supplier ad such.evidence is acceptable-tothe contracting

mofficer.
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4.4 C4inimumQuality

4.4.1 Ins~tions.

MIL-T-21868B

Assurance Requirements

Prior to testing according to 4.4.2, one truck as
specified in 3.1.2 shall be inspected for the def~ts marked “X” in colunn 2 of
Table I.,

4.4.2 ksts. Upon sucessful canpletion of the inspections,specified in 4.4.1,
truck shall be subjectd to the tests marked “X” in column 2 of Table II.

4.4.3. Ins&c tion ad test failure. Failure of truckto meet any r~irenent
specified herein, d~~ and as a result of the inspection&d tests”specifi~,
in 4.4.1 ad 4.4.2 shall be cau.s&for refusal by & Govermnent to accept any
production truck until evidence has b&n providd by the tipplier that .
corrective action has been taken to eliminate”deficiencies. Correction of such
deficiencies shall be accomplished“bythe supplier at no cost to the Government
on “trucksproducd urriierthe contract. Any deficiencies fourd as a result of
the inspectionand tests will be considered priinafacie evidence that all
trucks acceptd prior to the canpletion of inspectionati tests are similarly
defic”ient’unless evidence to we contrary is furnished by the supplier Z@ such
evidence is acceptable to the contracti~ officer.

4.4.4 Truck Configuration. Truck overall width, length, guard height, fork
size, and fork spacing shall be determined. Measurements exceding the
dimensions indicatkdon the applicablemilitary specificationshe& shall be
cause for rejection.

4.5 Qualit~ conformance inspection and tests..—

4.5.1 Inspection.” After successfulcanpletion of all tests s~ifid in
4.5.2, each truck shall be inspected for the following Iten Numbers (Also refer
to Table I): Presence of one or more defects shall be cause for rejection.

Item NO

104
159
161
162
163
164
165

D@fect
Safety not as specified
Treabnent and painting not as ~’ified
Identificationmarki~ not as specified
Shipping data plate not & specified
Wheel loadimj plate not as specified
Vehicle marking not as specified
Technical manual not as specifid

4.5.2 Tests. Each truck shall be tested as follows:

Test Test
Test Paragraph Method,.

Lift speed, Lowering sped 4.3.2.2 2’

Slope ascension, Parking 4.3.2.5 6
break, Deadman controls,
Urrderclearance

Brakes 4.3.2.16 15
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Weighing device 4.3.2.27

Failure of any test shall be cause for rejection.

4.6 Inspection canparison. The Govermnentmay select trucks at any time
during the contract production period and subject the trucks to the inspections
specified in Column 1 of Table I aniito the tests specifid in Column 1 of
Table II to determine conformance to the requirernen~sof this specificationat
no cost to the contractor. The inspectionwill be performed by the Govermnent,
at a site selectedby the Govermnent, on units selected at randmn frmn those
which have been accepted by the Goverrxnentad will not include the previously I
inspectedand tested truck(s). In addition to any test specified as part of,
the inspectioncanparison,the Government reserves the right to cotiuct any and
all other tests contained in this specificationas part of the inspection
canparison,ati failure of such additional tests shall have the same effect as
failure of those tests specified as inspectioncanparison. Contractor will be
permitted to witness Inspectioncanparison,

4.6.1 Inspection failure. Failure of an inspectioncanparison truck to meet
any requirementspecifiedherein during and as a result of the inspectionand
tests specifid in 4.6 shall be caus& for rejection of the inspection
canparison truck(s) and shall be cause for refusal by the Government to
continue acceptanceof production trucks until evidence has been provided by
the supplier that ‘correctiveaction has been taken to eliminate the
deficiencies. Corr=tion of such deficiencies shall be accanplishedby the
supplier at no cost to the Goverrnnenton trucks previously accepted and
praiiucedunder the contract. Any deficiencies found as a result of the
inspectioncanparisonwill be considered prima facie evidence that all trucks
acceptd prior to’the canpletionof inspectioncanparison are similarly
deficient unless evidence to the contrary is furnishd by the supplier and such
evidence is acceptable to the contractingofficer.

4.7 Inspection of preparation for delivery. The preservation,packaging,
packing,anilmark~m shall be ex=nd to determine can~liance with Amem3ix II
of MIL~TD-162. -

5. PREPARATIONFOR DELIVERY

5.1 Preservation,packaging, ati
specifisd (see 6.2) in accorda~

5.2 l$rking. In addition to any s@cial marking specified in the invitation
for bids, marking shall be in accordancewith MIL-STD-129.

6. lJOTES

6.1 Inter&d use. Trucks describd herein are intended for stacking,
unstacking,and moving cargo on weather and below d4cks aboard ships.

6.2 Ordering data. Procurementdcarnents should specify the following:

(a) Title, number and date of this s~ification.

(b) Type ad size requirai, applicable irriiividualmilitary specification
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sheet.

(c)

(d}.

(e)

(f)

(9)

(h)

(i)

(j)

(k)

(1)

(m)

(n)

(o)

(P)

(q)

Number of first article trucks m be furnished. Time frame required
for sulxnissionof first prcduced truck(s) (see 3.1.1).

L~ation ‘where”’tkuck(s)”we h ~, test~ ‘(*5’3=1.1).‘,., , .’,,, . .’,.

When government will coriiucttests ard to what extent of testing (s&”
3.1.1). .,,,. . . .,.

hhen minimum quality assurance requirement truck shall be furnished.
Time frame required for suhnission of minimun quality assurance truck
(see 3.1.2).

Requird certificatesof compliance with specifications (see 3.1.6).

When other than 12 volt electrical systm is required

ken HI-Shock requirement is ~ified (see 3.3.5.6.2

men a secorxiifloodlight is required on the left mast
floodlight is required on the right mast (see 3.5.3).

(See 3.2.2.1).

and 3.6.23).

or an additional

i4henfork harqer shall permit an extra fork (see 3.5.3).

hhen load leveling device is requird (see 3.5.4).

When battery type ad cordition should be
3.3.5.7).

khen a certificate of canpliance shall be
train torque test (see 3.6.28).

other than specified (see

furnished in lieu of drive

khen technicalmanuals need not conform to MIL-M-21861 (see 3.12).

When additional copies of technicalmanuals are requird (see 3.12).

Specify level of preservation,packaging and packing (see 5.1).

6.3 First produced orminimun quality assurance truck(s). AnY changes or
devia= of produc=on trucks fran the approved model during production will

—.

be subject to the approval of the contracti~ officer. Approval of the model
will not relieve the supplier of his obligation to furnish trucks conforming to
this specification (see 3.1.1 and 3.1.2).

6.3.1 Incident report. When the supplier conducts the tests specified herein,
a written report shall be furnished the contracting officer within 24 hours of
any incident of equipnent malfunction or failureduring the cotiuct of the
test. AS a minimum, the report shall describe cmpnents and parts affected,
test ati operatimg coriiitions,date of incident,hour meter readimg, how
detected,numberof men requird to effect repair, time to accanplish repair aid
description of incident.
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APPEl@Ix

FOR

TRUCK, LIFT, EIXK, DIESEL

10. XOPE ‘Thetest methais contained within this appetiix are to detenni~
whether trucks procured under this sp&ification conform b the raquiraoents
set forth.

20. APPLICABLEDO&ENTS. None.

.,.

I

,.

14
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TEST METHOD NO. -1

...

.

MAXI-, LIFT HEIGHT - FREE LIFT HEIGHT

COLLAPSED MAST HEIGHT

1. Test Course:

(a) Level,flat surface. .

2. Test Apparatus:

(a),Tape,qeasure.
(b) Phnb bob.
(c) Liquid level or clinometer.

3. Test P’ioc&iure:—.

(a)

(b)

(c)

(d)

(e)

(f)

(9)

Measure the true vertical distance franfloor to uppermost projection
of the upright assembly with mast in true vertical position as
determined by a clinaneter. (This is the actual collapsedmast
height.) :.

Raise rated load until ‘tieinner must kkgins,to exceed the specified
collapsd mast height.

Measure and record the true vertical distance frcanthe floor to the
top surface of the forks at specifiec.loadcenter. (This is the free
lift height.)

Adjust rated load to 12 inches (305I@, plus or minus 4 inches (102
mm), above ground level ad position mast in true vertical position
using clinometer and plti bob.
Attach the Plumb bob to the theoretical intersectionof the front
surface and-top surface of the forks
groud.

Elevate the test load to the maximum
point. If necessary, reposition the
directly over the original reference

Measure ard record the true vertical

and mark a reference point on the

height and check the reference
mast so that the plumb bob is
point.

distance frcm floor to the top
surface of the forks at the specified load center. (This ismaximun
fork height.)
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1. Test Apparatus:

(a) Tape measure.
(b) Sto~atih.
(c) Tachaneter.

2. Test Procsdure:

(a)

(b)

(c)

(d)

(e)

(f)

TEST METHOD NO. 2

LIFTING SPEED - LOWERING SPEED

Measure and record distance in inches frcanfloor to
forks in fully lowerrd position.

Record time in secomls required to raise rated load

top surface of

to maximum fork
height using timing device. Record engine speed during this test.
Record the difference between maximm fork height and the height of
the forks in the lowere3 position..

Record time to lower rated load at maximun speed (full‘~~:~valJVe),,~~..
3- to 4-foot (914 to 1219 m) height. LO* !9 @ :w$i$&~*$og@: as ‘:’;:“:’;‘“::;.’,
the 3- to 4-foot (914 to 1219 m) height.

.,,,,,.,.:,:,,.,,,,
Repeat steps (b) and (c) a minimum of 20 times, exc$fif’”‘#’””rneasui&nents
are required.

and raise empty forks to maximun lift height.Rmove load

Record time in secotis required to lower forks to lowered position.

.
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1. Test

(a)
(b)

2. Test

.. (a)
(b)

3. Test

(a)

(b)

(c)

(d)

(e)

(f)

(9)

Course:

. ......... - . .. . .

MIL-T-21868B

TEST METHOD NO.3

RIGHT ANGLE TURN

,, .,. . ... ! ’ . .

Level paved surface.
Test course in accordance with “course layout” (see Figure A-l).

Apparatus:

Tape measure. -
Movable vertical barrier.

Procedure:

Truck is placed with the most forward edge of centered rated load
coincident to line “B”. (see Figure A-l). When forks,are longer than
ratedload, the fork tips shall touch line “B” and the fork length is
included in the “A” dimension. Mast in vertical position.

Pallet is raised 6 inches (152I@ .Aove floor. ‘.,.,.’.,,. .,,. .
Positionmovable vertical.barrier within 4 inches,(102’mn)of
counterweightof truck.

Turn steer wheels to,the extrene left position and back truck through
90-degree turn= ““

Measure the perpe@icular distance.fran line “B” tothe position
assumed.by themo$able barrier. This is-dimension“A”.

.,.

Return truck to,initial ~sition.

Turn steer wheels to extreme right ad re~at (,a),.through,(e).

‘ , .. . . . . ’ , ,. , , . - .
. ,
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Figure A-1. COURSE LAYOUT

Test Method No. 3

LINE B

1’ ‘ -.,’ A

,-,
I

!-9
tl1 II

: II
I II
I It

II
I II

‘A

MOVABLE VERTICAL BARRIER ‘

Figure A-1. COURSE LAYOUT
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TEST METHOD NO. 4

a STEERING

Part I. Wear of Steeri~ Mechanisn.*

* This part of test method to be followed before and after reliabilitytest.‘

1. Test

2. Test

(a)
(b)

3. Test

(a)-

. .

(b)

(c)e (d)

(e)

(f)

Course: Smooth, clean, dry, level surface. . . .

APparatus:
..

Piece of stiff fiber board.
Ruler. ,.

Procedure:

Place unload&d truck on a dry, level concrete surface with its front
wheels parallel to the longitudiml axis of the truck. Wtih power
steering, engine should be at idle speed and pump motor is to be
running.

Attach to the steering column, ironediately below the steering wheel
ard parallel to it, a piece ‘ofstiff fiber bbard or similar material
~ich is semi-circularin sha~ and tiich has a radius at least one
i~h greater than the radius of the steering wheel.

Mark a referencepoint on the upper portion of the outer ‘edgeof the
steering wheel; mark a correspondingpoint on the fiber board tenplet.

,’

Turn’the steering Meel counterclockwiseuntil the front wheels of the
truck begin to turn. Mark a point on the fiberboard tenplet
corresponding to the reference point on the outer edge of the steering
wheel.
Repeat operation (d) in the cldcwise direction.

Renove the fiber board tenplet frcm the truck arrlplace it on ,a flat
surface. Measure the distance between the 2 points made in accordance
with operations (d) ard (e) above. This distance, in inches, is the
free play of the steering tieel.
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Part II.

1. ‘lkSt

2. Test

(a)
(b)

‘3. ‘l&St

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(i)

(j)

Steerirg

Course:

TEST METHOD NO. 4

VIIeelTurning and

(CONTINUED)

Tangential Force Tests. 0“’
Snooth, cleanf dry, level surface.

Apparatus:

Steering wheel adapter pulley.
Tension dynamometer or springscale.

Procedure:

Place truck on clean, dry, level, smooth concrete with steer wheels in
a straight &ead positiofi”and e~ine at idle.,

Attach an adapter pulley, having a root diameter equal to to the
steeringwheel diameter, to the spokes of the had steerimj wheel:

Apply a steady force to a dynamometer attached to the adapter pulley
in a counterclockwisedirection ad in the wheel pla~ until the wheel I
turns.

Record the”maximm.gage reading within the first half of the inner
steer wheel aixjlead the maximum gage reading to within 90 degrees of
the handwheel stop. ~

Perform (c) and (d) in a clockwise direction.

Steps (b) through (e)may be performd with’s torque reading e
instrument in lieu of an adapter pulley.

Turn steeringwheel clockwise until steer wheels hit the stop. Apply
150 lb. (68 kg) unbalanced tangential force to the steering heel and
maintain force for
two more times.

Repeat step (g) in

Measure the number

a minimum of 15 seconds. Perform this operation

I
counterclockwisedirection. I

of turns of the “hardsteerig wh~l required to
turn the steer wheels from the extreme left ~sition to the extreme’
right position. Repeat operation in the opposite direction.

Measure and record steering wheel dianeter and steering wheel to seat
clearance.
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Q

●

9

TEST P@THOD NO. 5

SPEED /

1. Test Course:.—

(a) Test course shall be a dry, level surface of sufficient length to
attain maximun speed prior to enteringmeasureddistancie,plus
measured distance, plus sufficient stopping distance.

2. Test Apparatus:

(a)
(b)
(c)

3. Test,-

(a)

(b)

(c)

(d)

(e)

. .
Tape measure.
Stopwatch or electronic timer.
Tachaneter.

Procedure::,. .,,,

Operate the tiucltat governec”speedwith ratsd load in carry position.
.,..

Drive the truck a sufficientdista&e to attain,maximum sped in high
gear prior to entering the measured test course. “

R&ord leng~ of measurd distance, tinie~’ traverserneasurd’”distance
and engine speed. Measured distance shall be equal to or greater than
44 feet (13m). .. . . .

Repeat for a to&l of’six.runs, in for~rd gear,,threeinxch
dir&tion, except ofiy time measurement is”r+ir~,

Repeat total of six runs in reverse gear, three ineach direction,
except only time measurement is require3. Travel speds in forward
a@ reverse,shall.be me average of the,six runs in the,corresponding
runs. ,,

,, .,

..,, .,. ,,
,,

,., ..
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TEST METHOD NO.6

SIOPE ASCENSICN - PARKING BRAKE - DEADMAN

1. Test

(a)
(b)

2. Test

(a)
(b)

3. Test

(a)

(b)

(c)

(d)

(,e)

(f)

(9)

(h)

(i)

(j)

Course:

Tilt tile or ramp.
Urxkrclearancetemplate (optional).

*P ratus:

Clinaneter.
Spring scale.

Procedure:

CONTROlX3-UNDER2LEARAK!E

Drive truck forward with rated load along horizontal approach and onto
ramp of specifiedpercent grade and briq to canplete stop. (All
wheels supported on the ramp.)

Apply parking brake. ,.,

Release service brakes and observe whether truck renains stationary.
Release parking brake.

Upon removal of the operators weight fran the seat and with the
directional control lever in forward direction ad engine running
observe whether truck remains stationaryand the control lever ●
autanaticallyreturns the transmissionto neutral.

Repeat step 3(d) in with directional control lever in reverse.

Starting fran a standstill,proceed up ramp ad onto a horizontal
surface. Observe underclearance.

Fran a horizontal surface drive truck in reverse,down slope, stop on
slope, and repeat steps (b) through”(e).

Repeat steps 3(a) and 3(f) without load.

In lieu of driving onto a horizontal surface at top of incline,a
tmplate may be used to check underclearance.

Measure and record underclearancebeneath the mast assemblybeneath
each axle ad the frame of the truck. Record the uriierclearanceof
the lowest canponent and note the canponent. Note whether any
hydraulic canponents ariilinkages are not protected.
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,,
TEST ilETHOD‘NO-7

:.. -. ....
@RIGHT TILT

1. Test Course:
.. ),~:,,,,;.,,.., .,:’.,,

.. , ,,. ...
(a) Level@ flat surface.

. ....:“:.’ . .

2.
.,. ,,,,.,

Test Apparatus: ,,..,,. .,;..

... .,, .,....’... ‘,,’..
(a) Clinaneter. .,.,,,.,,,..

3. Test Procedure: ,..;,.:/........ . ...‘.., “\,...,.. . ..

.,:,(a),~Tilt.: ,., ,. , .“ ...... .. ,..’ ,
, . ’

, - - . ’ , ’ / .

(1) ,Place truck w{thout,load.,on,flat, level.,&face,@’@~clinaneter..”.,,”.”:,
“toinsure truck is level. “,. ;’, ,.,,J, ..’: ;,,.

, (2),,Raise fork,s,,toan elevation of 2 f~t ,(610,nm)@ove,,t@ surface,.>,!...
tilt mast,as far forward,as ~,ssible, arii.regord angle of tilt
shown on clinaneter located,,onfront surface,,ofouter nast
channel.

,’. ,,

“(3)”’Tilt bean as far’:rearwardas possible’&d &&ord ang’le”oftilt on
~.. clin,qeter l~ated on frontsurfa~ of outer rnast.,channel.,, .,...,.,,. ...
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TEST METHOD NO. 8

LIFT ASSEMBLY DRIFT

1. Test

(a)

2. Test

(a)
(b)

3. ‘l&St

(a)

(b)

(c)

(d)

course:

Level,flat surface.

Am ratus:

Temperature thermocouples.
Clinaneter.

Procedure:

Install thermocouplein the hydraulic reservoir. Heat the hydraulic
oil by exercisi~ the lift afi tilt functions and maintain hydraulic
oil temperatureabove 120 degreqs F (49 degrees C.) temperatureduring
the duration of the test.

Raiserated loa3 to maximum fork height obtainablewith outer channel
in true vertical positionmeasured with the clinaneter. Mark
referencepoint on mast upper stage.

Record initial outer mast tilt ard hydraulic oil temperatures.

Hold for not less than two minutes and record downward drift,
rotationaldrift~ ad hydraulic temperature.
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TEST METH(jDNO.9
. ...,, ,.. ,
ACCELERATION

1. Test Course:

(a) Level,flat surface.
,- ,.-

2. Test Apparatus:

(a) Tape measure. .. ,,
.. .(b) sto~atch= .,,. ,..,: : .....

‘(,g)’Tacli~eter.”, , ,, .7 ,, ,, :, ., .. ,, ~~
.,”. .’.

(a) Pknm up truck prior to &stO. ‘“’ “ ‘“ “ ““““

(b) “Accelerate&e’”truck~in’‘forw&rd.gear at ,maximqmsp$ed,with’”ratsd load,,.: ,,”.. ...‘throughthe s~i fied d&“tar& frti a stardirq stop. R&cord ‘time,,,,
distance”and engine speed at &nd ‘ofreqUired distance,.”

(c) ,Re~at (b) for a total of six runs, three @ each dir,~tion, except
only time measurement is,“re@ired.,. ....-,.. ..

?
~”(d)’“Accelerationtime shall be ‘theaverage of six runs.

Q
I
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TEsTC&THODNo. lo

LIFTING ATTZQMENIS

1. Test Apparatus:

(a)
(b)

2. Test

(a)

(b)

(c)

Tapa measure.
Tension dynamxneters.

Proc03ure:

Lift the truck and hold in suspension in its normal transportposition
using slings that converge not more than 24 feet (7315mn) &xwe the
lowest extremity of the truck. Measureclearawebetween each sling
“ad the truck. Measure eye openings ad clearancedimensions of the
attachment. Measure pull on each attactnnent.

---

Restrain the ‘truckby awhor ing the main frame ad subjecteach
attachment to a pull of 2-1/2 times the load it carried when initially
suspemkl. This @ull shall be appli’d in tb direction as detennind
in (a) above.

An alternativemethod of test is to lift the truck as in (a) above ail
ad3.weights to the main frame until the force is 2-1/2 times the

Hold each load for a minimun of 90initial force,oneach atticlnnent.
Secods .
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1. Test Cwrse:

(a) Level, flat surface.
(b) Anchor.

2. Test Apparatus:

(a) Magnetic particle or

3. Test ProcEdure:

(a)

(b)

● (c)

(d)

(e)

(f)

(9)

(h)

Place truck on level

. .. . . ..”

MIL-T-21868B
. .

TEST ~HOD NO. U ,,

Ovlaom

.,

dye penetrant capability.

surface and support it with blocks under the axle
or frame to relieve strain on tires. Position mast in true vertical
position, with rated load on forks in normal carrying position.
External means may be utilized to hydraulically lock the tilt
cylinder.

Secure truck to floor in a manner to canpensate for the zxiditional
test loads to be placed on forks. Counterweightmay be added to
assist the holding force. l@ply counterbalancingforces in a vertical
direction.

With crane or another truck, place a test l@d of the rated capacity
in position over the first test loaiisuch that the center of mass of
the test load is on the truck’s longitudinalcenterline and at the
rated load center.

Check strain or holddown devices and hydraulic system to determine
whether the additional test load can be placed on forks. Tighten
holddown devices if necessary.

With the crane or another truck, place the third test load carefully
in position over the first two loads so that the center of mass of
load is on the longitudinalcenterline of the truck and at the rated
load center.

khen placing the overload on trucks, personnel should stand clear and
crane operator should stard by to remove lod if there is any evidence
of immediatecollapse or failure in truck structure.

The 300 percent rated load may be applid as one lozd in lieu of three
loads as described in (c) through (f).

If truck accepts the atkiitionaltest lod without immediate failure,
let overload stand on truck for 10 minutes.
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(i)

(j)

(k)

Remove loads.

Inspect truck structure, frame,mast assembly, the hydraulic system
for evideme of deforantion, fractures? leakage in hydraulic systm~ e
broken welds, etc.

Inspsct forks amininunn of 6 inches (152
magnetic particle for steel forks or dye
ferro magnetic forks.

,.

m) each side of
penetrantmethd

heel by
for non
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,.
TEST i4ETHOD”N& 12

INCHING MECHANISM

1. Test Course:
.. .-.“.,., ,.:”. .:’ .:.

(a) Level, flat surface. ““

2. Test Apparatus:

# (a) Tape measure. ,.
(b) Stop watch.

,,

3. Test Procedure:

(a) Place truck-onlevel:concrete surface,with,rated test lo~,,on forks.

(b) Position mast at rearward.tiltad rai~ loailenough,,toclear floor
surface.

,.,,.
‘(c) Wi&’”dir’&ion c&trol in for&id positim, tie~~essaccelerator ti

provide governd speed of ergine and at the same time actuate the
,Ljnching@al to holdtruck stationary.,.,-, .

,,-,
(d) Raise load to a helght”of approx~ately’2/3 full iift height at not

●
less than.liftinc.spe@s. required byapplicable Equipnent
specificationswhile truck is held stationaryby the inchi~, pedal.

(e) Lower load. Inch truck forward at 1/2 mile ~r hour (.80 Ian/h)and at
same time raise loailat maximum liftirx.jspeeds.

(f) Repeat above procedure in reverse direction.
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1.

2.

3.

TEST METHOD ND. 13

MAINTAINABILITY

Test Course:

Shop area of sufficient size to permit unobstructedSurveilla-” of
maintenance.

Test

(a)
(b)

Test

(a)

(b)

(c)

(d)

(e)

APP ratus:

Cannon han3tools.
..-

Special tools (if furnishedwith truck).

Procedure:

Examine truck for accessibilityof major assemblies.
I

Examihe position of drains with respect to accessibility.

Using the tools, demonstrate that major as-lies are accessible for ~
repair ard maintenance.

Deinonstrateboth the accessibilityof drains and the path of discharge “’
,,

of lubricantsby activatingdrainage controls.

Perfoxn and time kach operation on the maintenance operations list
(S* 3.6..26). ‘

,
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,,
TEST METHOD NO. 14

OVERHEAD Sziilm GuAti

1. Test Apparatus:
.’. ,

(a) Tape measure.
(b) 100 pound (45 kg) solid hardwood core (or equivalent) test weight. ,,

2. Test Proce3ure: ,,.... .,

(a)

(b)

(c).

(d)

(e)

(f)

(9)

,.

Place truck on level surface. . .. ,.

Examine safety guard and take measurements fran a aitable ,reference
point to various points on the bars or tubings in order to detezmine
the amount of deflection at conclusion of test.

Place or hold test weight 5 feet (1524inn).above the safety guard so
that it.willdrop vertically on the safety g@rd betw~n the
supporting side rails of the guard. The test weight shall be
positioned so that it will drop flat on the bars or
edgewise.

Release’testweight.

Repeat steps (c) and (d) selecting points at randan

tubes and not

on safety guard,,
upon which test weight is to be droppd a total of 10 times.

At conclusion of drops, examine the overhead safety guard for
fractures,orpermanentdeformation in excess of allowable deflection.

,,
Apply static’~st load on the applicable
overhead guard and observe whether guard
withstand applied load(s).

specificationsheet to
has sufficient strength

,. .
to
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1.

{

2*

3.

TEST METHOD NO. 15

SERVICE BRAKE, DRAG AND PRESSURE, TOWING H~K STRENGTH

Test Course:.—

Level, clean, concrete or asphalt surface.

Test

(a)
(b)
(c)

Test

AP~ ratus:

Pedal force gage.
Tension dynamaneter.
Block and tackle.

Procedure:

A. Brake

(a)

(b).

(c)

B. Brake

(a)

(b)

(c)

(d)

(e)

(f)

(9)

Pressure Test.

Attach the pressure gage to
enables force to be applied

the brake @al in a manner which
to the face of the yage.

Apply 250 pound (113 kg) force to the brake pedal, hold for one
minute ard release. Repeat this operation 10 times.

Inspect for canponent failure.

Drag - Towing Hook Strength.

Determine gross weight of truck with rated load.

Attach pressure gage to brake pedal in a manner which will enable
pressure to be applied to the face of the gage.

Attach a tensiondynamaneter to the front of the truck with mast
in maximum rearward tilt.

Attach one end of a block and tackle, or similar mechanical
device, to the tensiondynamcxneter,ad the other erd to an
anchoringdevice.

With transmissionin neutral, tow truck with block
similarmechanical device.

Apply sufficientbrake pedal pressure to produce a
on dynamaneter euual to 30% of the total weiaht of

and tackle or

force recorded
truck plus.

rated lod and record brake @al and dynamometer readings.

Repeat operations (b) through (f) with dynamaneter attachd to
rear towirq eye.
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TEST METHOD NO. 16
,.

,, K)NGITuDIN7iLW’MTEm STABILITy (SEE N0T121 AND..2)

1. Test Course:

(a) Tilt &ble.

2. Test Apparatus:

(?) ,Clinaneter ,“.
(b):,Plumb b&.
(c).Tape”measure. - ,

3. “’“TestProcedure:

A. “kngitudinal - Stacki~ (See Note 3j.

(a)

(b)

(c)

(d)

,,.
(e)

Place truck with specified rated load on an initiallylevel
platform,with axis of load wheels parallel to tilting axis of the
platform.,Center of mass of the test load should be on the
longitudinalcenterline of the truck and at the rated load
center. ,-

Elevate test load approximately12 inches (305rmn)above platform
ad position mast in true vertical position using level ard plu@
bob, or equivalent.

,,.
Attach plunb bob to the theoretical intersectionof the front
surface (tips of forks).ati top surfaces of the forks and mark
reference point on platform.

Elevate the test load to the maximum heiqht ad check the

a

reference point. If there @s been any=hange,, re=psition mast
so ,thatplumb.bob .isdirectly over the original reference point.

Tilt platform to the slo~ specified on the individualmilitary
specificationsheet “inthe direction of the load overhaml. Truck
position on the platform shall be maintained by parking brakes or
external lockimg of service brakes or other similarmeans. Wheel
chocks shall not be Usedi except as ~ifically permitted by
applicable equipnent specification.

NOTE 1. During test there shall be no driver on the truck.

NOTE 2. Surface of platform may be covereiwith a friction increasingmaterial
such as liquid paint or adhesive applied tape containing friction
material.
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B. LongitudinalTraveling (SeeNote 4).

(a)

(b)

(c)

Place truck carrying the specified rated test standard 10ZKIon an
initiallylevel platfo?m with the axis of the lod wheels eparallel to the tilting axis of the platform. Center of mass of
test load shall be on the longitudinalcenterline of the truck,
and at the rated loal center.

,..
Tilt mast to full rearward tilt ard elevate the test loal until
the point of intersectionof the two load carrying sukfaces of
the forks is 12 inches (305inn)fran the floor.

Tilt the platform to the slope specified on the individual
military specificationsheet about an axis parallelto the ~is
of the load wheels, ati in a direction to increase the load
overhang. The truck position on the platform shall bamaintained
by parking brake or external locking of service brakes or other
similarmeans. @el chocks shall not be used, except as
specificallypermittd by applicable equipnent specification.

c. Lateral Stackirq (See Note-5).

(a)

(b)

(c)

(d)

Place specified rated test load on truck in normal carrying
position with center of mass of load on the lorqitudinal
centerlineof truck and at the rated load center.

Position truck on initiallylevel platfo?m so that the tilting
axis of platform is parallel to a line drawn fran the center of
one drive wheel tire (or outermost tire where multiple tires are
used) to a point on the platform directly beneath the center of
the steer wheel axis.

Position the steer wheel nearest
parallel to the tilting axis ard
and full rearward tilt.

the tilting axis so that it is
raise the load to maximun height

Tilt platform to the slope specified on the individualmilitary
specificationsheet. Truck positionmay be maintain&l by parking
brake, external locking of service brakes or similarmeans, but
not by means of wheel chocks, except as specificallypennittd by
the equipnent specification.

NOTE 3. Where attachmentsare supplid as original equipnent, this same
stability test shall apply, except that the plwnb line shall be
attachal to the urderside of the carriage, attaclxnentor load -
whichever is lowest. The truck shall be &quipped with the attachment,
ad the test shall
canbined truck and

be representativeof the rated load for the
the attachment.
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NOTE 4.

. ’ , .

NOTES.

NOTE 6.

MIL-T-21868B’ :

Lateral -Traveling (SeeNote 6).

(a) Place truck without rated load on initially level platform.
Position truck on platform so that the tilting axis of the
platform is parallel to a line drawn frcm the center on on load
wheel tire (or outermost tire where multiple tires are used) to a
point on the platform directly beneath the center of the steer
wheel axis. . . .,,

(b) Position the”steer wheel nearest the tilting “=is mthat it is
parallel to the’tilting axis. ,.

(c) Position mast to full rearward tilt and elevate forks ‘~ that the
top lod carrying surface of the forks is approximately’12ihches
fran platform.

,.. ,,.,.

(d) Tilt’platform to the slope ~cified on the individualmilitiry ’
specificationsheet. Truck position on platform shall be
maintai’neiiby parking brake, external locking of s6rvicebrakes
or similar means, but not by means of wheel chocks, except as
specificallypermitted by the equipnent specification.,,,’

Where attachmentsare requiral as original equipnent, this same
stability test shall apply, except the 12 inch”(305m-n)measurement
shall be to the undersurfaceof the attachment,carriage, or load -
whichever is lowest. The truck shall be equipped with the attachment
ad the test load shall be representativeof the rated lod for the
ccanbinedtruck and attachment. “’

Where attachments are requirei’asoriginal equipnent this seine
stabilitytest shall apply. The truck shall be equip~ with the
attachment anilthe test load shall be representat’iveof ‘& ’rat&lload
for the”canbin@ truck and attachment. .,

tlhenattachments are supplied as original equipnent, this sane
stability test shall apply, except the 12 inch (305nrn)measurement shall be
made to the urderside of the attachment or carriage - whichever is lowest.
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I

I

TEST METHOD IW. 17

S~PPING DISTA~E

1. Test Course:.—

(a) Test course shall be a dry, level surface of sufficient
obtain maximun sped plus sufficient stoppingdistance.

I

2. Test Apparatus:

(a) Tap? measure.
(b) Foot operated pressure gage.

3* Test Procedure:

(a)

(b)

(c)

(d)

(e)

(f)

Iihrmup truck for 15 minutes prior to test.“

length to

Attach pressure gage to brake pedal in such a way to permit the
operator to apply foot force to one face of the gage.

Run the truck carrying rated load in rearwarddirection. Load shall
be in nozmal carrying position.

After reaching top speed, the brakes shall be applied with the brake
pdalfo:ce specified in 3.6.15 without disengaging the engine.

Measure the distance traveled by the truck after applicationof the
brake pedal force to the final stopping point. Record this distance
and the brake pedal force.

Perform operations (d) through (f) a second and ~ird time.
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TEST MEiTHODNO; 18‘

DRIVE TRAIN STATIC TORQUE TEST

1. Test.Course:.—

Shop area.

2. Test Apparatus:

(a):-Torque~. “’ . . .
‘ (b) Tension‘dynm~eter.

.,.’ . ,,

(a) Transmission shall be placed in lowest gear range. -

(b) ‘Lock bbth drive wheels to prevent turning.“”
.,,,.

(c) If transmission’is the hydraulic pcy@r operated “type,inckea~
hydraulic pressure or 16ck clutch by external means to”prevent

,.slippage.-

(d) Clamp a torque.,arm of (L) feet to we input shaft of the transmission
or in case of’power o~ra-t’ to the output shaft of tor,queconverter.

● “
. .

(e) Obtain frcxnmanufacturer’spublished data, the,bareengine torque (T)
foot pouds of the enginc. If drive includeshydraulic torque
converter obtain also the stalled torque converter ratio (R).

(f) Apply to the torque arm, a force equal to 1.5T for mechanical
L

transmission;apply 1.5TR for trucks equipped with hydraulic
L,

converter.

(g) Disassemble transmissionand examine for failures,
fractures, or permanent distortion amiideformation.
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1. Test

(a)

2. Test

(a)

(b)

(c)

TEST METHOD NO. 19 ‘

TIRE LOADING

Apparatus:

Platform scales.

Procdure:

Determine the weight supportedby each trail wheel without a lod on
the forks by drivirq the trail wheels onto a platfom scale or jacki~
them up with two axle scales. men the trail wheels are weighsd
together, the total weight should be divided by the nuner of trail,
tires. The upright shall be in a vertical position and the forks

..

approximately12 inches (305mn) above the floor.

Determine the weight supportedby the load wheels without a load on
the forks by driving the loa5 wheels on a platform scale or j-king
them up with two axle scales. Mhen.the load wheels are veighsd
toge~er, divide the total.weight by the number of load-carrying
tires. The upright shall be vertical, and the forks shall be .,.

approximately12 inches(305 mn) above the floor.
,’

Repeat steps (a) and (b) with rated load on the”forks centered on the
carriage.
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MIL-T-21868B

TEST METHOD NO. 20

FRAME RACKING

1. Test Description: Test is describd under test procdure. This test I&y be
performeilbefore or after”truckis canpletely assembled. hhen performed ,- a
berwh test priorto assembly, a truck of similar ratimg ard characteristicsmay
be used to determine the maximum static forces to be applied to support area. ~

2. Test Apparatus: ,,

(a) J,ig ,,
(b) Tension dynaaneter

2. Test Procedure:

a. Determine by weighing or other means,.the vertical static force exerted
by the canpletely assembleiitruck at the support areas of the frame when
carrying rated load and without load.

Secure all but one support area of the frame of truckin a jig or
device. The frame shall be in a horizontal position.

Apply a vertical force.to the unseixiredsupport area equal to 300
of the maxinu.nnstatic force obtained in step (a) for that support area.

Repeat steps b. anc c. for the other support areas.

e: Examine truck frame for evidence of fractures,permanent deformation or
distortions.
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TEST METHOD NO. 21

HYDRAULIC SYSTEM CLEANLINESS

1.

2.

Test Apparatus:

(a) Liquid Autanatic Particle Counter.

Test Procedure:

(a) *en hydraulic line volune exceeds 1/2 the volume of the relat&!
cylinder, connect the hydraulic lines on the cylirxlersto bypass
related ccunponents.

(b) Run the engine at no-load governed speed pumping the oil through each
circuit for not less than 5 minutes. Perform the particle count as
described in (d) below.

(c) Connect each line to its related canponent. Operate each previously
bypassd function of the system for 5 minutes continuously through
full stroke and at maximum rates. Perform the particle count as
described in (d) below.

(d) The procedure for determining contaminationshall be as follows:

(1)

(2)

(3)

Contaminationlevels shall be determinai by particle counts. The
particle counter used for evaluation of the samples shall be
calibrat&l in accordancewith ANSI Reconaner&dStandard Method
for Calibration of Liquid Automtic Particle Counters using “AC”
Fine Test Dust (ANSIB93.28). The required counts shall be the
average of not less than three consecutivecounts. Samples may
be taken fran the reservoir or upstream of the filter(s)USEKIfor
cleanup.
Use any ccanbinationof on-the-truckand off-the-truckfiltration
for cleanup.
Men bottle sampling is used, extract a sample for analvsis frcxn
a turbulentpoint in the systan with the e~ine running-orwithin
2 minutes of shutdown. khen dynamic sampling is used, connect
the counter sensor to the system, using a bypass line ad a
branch line. The bypass line shall connect to the system, have a
flow rate not less than five times the sensor flow rate, ad nmy
return fluid directly to the reservoir. The branch line to the
sensor shall tie into the bypass line ad shall be not more than
12 inches in length. ZMIyflow restrictiondevices shall be
placd downstream of the particle counter sensor. Start engine
ad operate at not less than 1000 rpn. Particle counts should be
allowed to stabilizebefore recordingcounts.

(e) Continue cleanup procedures as described in respectiveparagraphs.-
above until the average of not less than thre consecutivecounts is less than
2000 particles per milliliter larger than10 micrometers and less than 20
particles per milliliter larger than 20 micrcxneters.
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a

1. Test

(a)

TEST M.ETH~ NO. 22
RELIABILITY TEST

course:

Layout of course.; The test course shall be set up equivalent to the
provisi~m of Figure A-2. Aisle widths shall not exceed the
dimensions shown in Table A-I. The course perimeter shall be
demarcated with suitable barriers or indicators. Rubber pylons or
other suitablemarkitq”shall be placed on all corners ad other
critical points to assist in keeping the truck being “testedwithin the ~
course limits.

Table A-I

Aisle Wid&” For Test,Course (ET),

Pneumatic-Tired’ “
Capacity (lb) Solid-Tired Trucks Trucks

.,

6,000 (2722Kg) 14 (4267mn) 18 (5486mm)
15,000 (6803kg) — 25 (7620m)
20,000 (9070kg) -- ,. 25,(7620n@

(b)

(c)

(d]

(e)

,,
Obstacle inclusion. The obstacle test shall be set up in accordance
with the provisions of Figure A-3 or A-4, as applicable,as a part of
the test course. Iron,woo@, cement or steel blocks may b& used: A
guideline 15 feet (4572mn) long shall”be provided to the left of the
centerline of the course ad parallel to it. The imer edge of this
guideline shall be at a distance frm the course centerlineequal to
on-half of the truck width or onehalf of the lozd width (whichever
is greater) plus 6 inches (152 inn). This spacing and arrangementwill
allow”the left wheels of the truck under test to pass over the first
block and then the right *eels to ‘&ss over the ~ond block while
the truck ismovimg forward in a straight,lineparallel to the
guideline.’

.
.,

Ramp inclusion. The course shall “includea,ramp constructed in
accordance with the provisions of Figure A-5.

Course surface. The course shall be paved with concrete or asphalt .
It shall be clean ar@ free of any nonplanned obstacles or foreign
material while conducting’the reliability test.

Pallet areas. Pallet loads in the first pallet area shall & stacked
in accordance with Figure A-6 or A-7, as applicable. They shall be
placed 2 inches (51mn) apart in a direction,parallelto, ad touching
in a dir=tion perpendicular to, the axis of the test course at that
point. Side pallet stacks shall be high enough that the bottan of the
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top face of the top pallet in each stack is 6 inches (152mn) below
the maximum lift height of the vehicle under test. The stackedmarked
“X” on Figure A-2 shall be high enough that the bottan of the top face
of the pallet, when placd upon it, shall be 6 inches (152mm) below
the maximum lift height of the vehicle under test.

Pallet loads in the secorxilpallet area shall be stackd in
accordancewith Figure A-8 or A-9? as applicable. They shall be placed 2
imhes (51mm) apart in a direction parallel to, ad touchirq in a direction
perpendicular’to, the axis of the test course at that point. Side pallet
stacks shall be high enough so that the bottcm of the top pallet will be
approximatelyas high as the maximum lift height of the truck under test. The
stack marked “Y” on Figure A-2 shall be high enough that the bottan of the top
face of the pallet, when placed upon it, shall be at the midpoint between
grouti level ad the maxirmnnlift height of the vehicle under test.

Pallet loads in the third pallet area shall be stacked in accordance
with Figure A-10. They shall be placed 2 imhes (51mm) apart, positional as
shown on Figure A-2r in a direction parallel to, and touching in a direction
perpendicularto, the axis of the test course at that point. Side pallet
stacks shall be one pallet load (48 inches (1219inn)plus the height of the
pallet) high.

2. lkst Procedure:

The truck shall canplete 2000 circuits of the test course. However? 2000
ciruits must be canpleteilwithout any failures (see 4.3.2.32). If
failure(s)occur before canpletion of 2000 circuits, the failure(s)must be
correctd arrltest restartedbeginning at the first circuit. Testirq shall
be coriluctedat the rate of 20 to 25 laps per hour.
canplete the circuits of the test course as detailsd

(a) The light switch shall be turned “off” and “on”
each lap ard upon entering each pallet area.

The truck shall
below.

at the beginning of

(b) The ~uck under test shall bsgin each lap at the point labeled “START”
on Figure A-2. AS the operator starts the truck, he shall operate the
horn for approximately1 seconil. On lap number 1, the truck shall
proceed in a forwarddlr-tion, following the centerline along the
portion of the course marked “A” until it reaches the first pallet
area. The rateilload will have been placed in this location on the
stack marked “x” (position1).

(c) The truck shall make a 90-dqree right-hand turn in one motion without
backing, proceed to the face of the pallet stack marked “X”, raise
forks to maximun fork height so hydraulic relief valve is activated,
then adjust fork height ard remove the loaded pallet. The truck shall
back out of the stack aisle into the main aisle making a 90-degree
left-hard turn in one motion, without going forward, ati proceed
rearward along the main aisle in the portion of the course marked “B”
until it reaches the second pallet area.
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(d)

(e)

(f)

(9)

(h)

(i)

(j)

(k)

The tiuckshall proced rearward to a point beyoti the pallet area
open”ing;’reverseits direction, and move forward to the face of,the
palletstadk marked “y’’(position2), maki,~”the 90-degree right-had
turn in one’motionwithout backing. ‘The rated load shall.@e placeiion
top of the pallet stack marked “y’’(position”2).

The truck shall back out of the stack aisle into the main aisle, ;
maki~ the 90-degree lef”t-hatiturn in one mot’ionwithout”,going
forward, ad proceed forward along them&n aisle in the portion of
the course marked “C” until it reaches the third pallet area.

The truck shall make a 90-degree right-hanilturn in”onemotion without
backingarrlpick up rateiilozilwhich has ,@en placed in,the’16cation

The truck shall back out into the m-in aisle,marked “z’’(position3).
making the 90-degree right-hati turn in one motion, ard proceed
further along the main aisle in the portion of the course marked ‘D”
until it reaches the portion of the course marked “E”, containirq the
obstacle blocks.

The obstacle blocks shall be traversed by the truck being driven
through this area in a straight line so that its left wheels pass over
the first block and the right wheels PSS over the ~ond block. This
part of’the”test may be corduct&l ‘atlow speed with the ”transnission
in low range. However, the truck shall not be stopped prior to or
while going over the blocks.

The truck shall proceed further along the main aisle in the prtions
of the course marked “F” ad “G” until it reaches the position on the
ramp labeled “StoppingPoint”. The driver shall stop the truck,
activate the deadnan controls ad then resune ascerding the ramp.
After the top of the ramp is reached, proceed along the main aisle in
the portion of the course marked “J”, “K”, ad “L”.

When the truck reaches the portion of the course marked “M”, the
operator shall stop. On every other lap, the operator shall turn off
and restart the engine. On alternate laps the operator shall engage
the starter switch without turning off the eqine unless the power
switch has an interlocktiich defeats the starter unless the -itch is
turned off. After canpletion of this portion of the test, proceed
along the main aisle and start the next cycle. All stops shall be at
the maxirmansafe deceleration rate. The operator shall actuate ard
release the parking brake at least once during each circuit.

The truck shall then reenter the portion of the course marke-ii“A”. In
portions “A”, “B”, “C”, and “D”, the procedure shall be the same as
described in preceding paragraphs, except that the truck shall place a
test load at each pint where it was previously indicated that the
truck picked one up, arxlpick up a 10ZXIwhere it was previously
indicated one was placed. Maneuvers in the balance of the course
beyord the portion marked “D” shall be the same as descrikd in
precding paragraphs.
On-half of the total number of laps shall be traversed in the
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1 ’ opp6site direction with all operations.reversed accordirxjly.This may
be acccrnplishdafter canpletion of each 8-hour operating day or
multiple thereof. That is, 50 percent of the laps shall be
accanplishd.in the clcxkwisedirectionand 50 percent in the ●
countercloctiisedirection or vice versa. The test course need not be
rearranged for.the reverse travel.

(1) Capacity of the fuel tank shall insure not less.than8 hours
continuousoperation over the test course.

(m) During reliabilitytest the wheel suspension is to be observed that
all other wheels of truckmaintain contact with the test course even
though one wheel is raised up 5 inches (127nnn)for pneumatic tires or
three‘inches(76nm) for solid tires above above the deck due to local
obstruction. Note: This obstructionheight is higher than the 3“ (76
nm) and 4“ (102mn) high obstacles traverseiiduring the reliability
test. Conduct test at canpletion of 2000 circuits.

.

(n) “The Hourly Time Record Sheet” shall be filled out for each operating
hour of the performance test. Average lap speed per hour shall be
recordd.

(o) Maintenance and inspectionsshall be performed in accordancewith the
maintenance serVice ad inspectionsheet.
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FIGURE A-2 TYPICAL TEST COURSE
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Figure A-3. DETAILS OF OBSTACLE CONSTRUCTIONFOR TRUCK, FORK, LIFT, SOLID
RUBBER TIRES

TOP VIEW
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SIDEVIEW : T, *3%”+

, 195]

2 Blocks required
Blocks to reattached toteatcourseas shown below
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A = Distance between centerline of driving wheels
( ) ❑ Metric Conversion in Millimeters

Figure A-3. DETAILS OF OBSTACLE
CONSTRUCTION FOR TRUCK, FORK,

LIFT, SOLID RUBBER TIRES
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FIGURE A-4 DETAILS OF 013STACLECONSTRUCTIONFOR TfUICK,FORK, LIFT,
RUBBER TIRES ‘
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Figure “A-6.STACK LAYOUT - POSITION 1 SOLID RUBBER TIRED TRUCKS

TOP VIEW
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FRON? VIEW” SIDE VIEW

A= Maximum lift helghtfor lorksless61nches (152) ~~ -

Support for standard load should be of suitable strength
tosustain test load. Limiting stacks maYbe Pallets,
pallet racks or both.

( ) = Metric Conversion in Millimeters

Figure A-6. STACK’LAYOUT - POSITION”l
, SOLID RUBBER TIRED TRUCKS
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Limiting stacks

A

j 1
96”[2438]

b !/

Edge of teat course

%YY%%;?9?
test loadTOP VIEW Standard
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❑ z (

o * ‘

[
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Ground level

Figure A-7. STACK LAYOUT - POSITION 1 PNEUMATIC RUBBER TIRED TRUCKS

FRONT VIEW SIDE VIEW

A = Maximum lift height of forks iess6 inches (152)

Support for standard load shouid be of suitable
strength to sustain test load. Limiting stacks may
be paliets, paliet racks or both.

( ) = Metric Conversion in Millimeters

Figure A-7. STACK LAYOUT - POSITION 1
PNEUMATIC RUBBER TIRED TRUCKS
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Figure A–8.. STACK LAYOUT - POSITION 2 SOLID RUBBER TIRED,TRUCKS
I
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B = One-half maximum lift height of forks

Support for standard load should be of suitable
strength to sustain test load. Limiting stacks
may be pallets, pallet racks, or both.

( ) = Metric Conversion in Millimeters

Figure A-8. STACK LAYOUT - POSITION 2
SOLID RUBBER TIRED TRUCKS
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Figure A-9. STACK LAYOUT - POSITION 2 PNEUMATIC RUBBER TIRED TRUCKS

TOP VIEW

Limiting stacks

B

7 [2438]
95”

k

Edge of test course

~f;~gl~;+ Standard test load
/

----

------------------------ .-=

FRONT VIEW SIDE VIEW

B = One-half maximum lift height of forks

Support for standard load should be of suitable
strength to sustain test load. Limiting stacks may
be pallets, pallet racks, or both.

( ) = Metric Conversion in Millimeters

Figure A-9. STACK LAYOUT - POSITION 2
PNEUMATIC RUBBER TIRED TRUCKS
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.FigureA-10. STACKLAYOUT - POSITION 3 : ,“’
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Figure A-10.’ STACK LAYOUT -“POSITION 3 ‘
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14●

15.

MAINTENANCE SERVICE AND INSPKTION SHEET
MATERIALS HANDLING EQUIPMENT —

INTERNALC@lBUSTION ENGINE ●
The followi~ inspectionsad che&ks shall be made prior to erdurance
testing and prior to the post testing. Items 1 through 13 shall be
checked after canpletion of each 500 circuits of.the edurance test.

Check all instrumentsfor proper operation, check free play in steering
ad check horn operation.

Test brake @al travel, fill master cylinder, adjust brakes if necessary,
report if fluid is below 1/2 full, inflate tires to proper pressure (cold) ,,
and remove all foreignmatter frcxntires.

.

Inspect all lights. .

Fill radiator,check and tighten radiator hose connections,check
anti-freeze in season.

Inspect fan and hydraulic pump belts, adjust if necessary,use ruler or
straight edge (1/2”play).

Check engine for water and oil leaks, checkfilter caps, oil lines, gasket
ad muffler.

Visually check battery, check water level; check for dirty or acid
coniiition.

Check fuel filter’and fuel P“p Scr=ns and bowls, clean as necessary.

Check engine oil dipstick, add oil if necessary — disass=nble air-cleaner
and wash, refill with oil or replace with dry type filter with new element
— breather cap.

Check hydraulic oil dipstick, add oil if necessary.”

Inspect all safety equipnent — overhead @ards — check for cracked or
bent forks.

Lubricate chassis, usinqmanufacturer’s reference charts; replace broken
fittings,change oil filter if necessary, lubricate:generator, starter,
distributor shaft.

Check timinq and canpression. Drain engine oil, flush crankcase, refill
with oil. &nove’er&ine oil filter car~ridge — clean filter — replace
with fresh cartridge.

Chains and cables -- clean, adjust and lubricate. Inspect: forks,
rollers, carriage ad mast — adjust ad align if necessary.

Check tie rod, drag link, and &eel aligmnent.ofsteering assembly.
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16.

17.

18.

19.

20.

21.

22.

23.

MIL-T-21868B

Check wheel bearings — repack ad adjust.

Inspect and tighten hub flange bolts.

Check gear ~ases arriifill all units — reportexcessive consumption.

Check brake linings and drums; check wheel and master iiylinders.

Inspect all wires ard terminals — tighten aid replace where necessary.

Check hydraulic system for noise, leaks and operation -- inspect and
adjust. 1

Drain and flush radiator -- check all connections and hoses -- refill with
water aid anti-freeze (if in season).

Inspect entire exhaust systems for leaks or breaks..,..’”. ,,””

.

,.
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HOURLY TIME RECORD SHEET

Date

TruckManufacturer ClockReadings:—

Model TestLocation start

SerialNo. Recordedby Finish
\

Time
1

Lape Av’erage Lap Time Comments

Instructions:

1.Startdecimalminutestopwatchatzeroatbeginningofeachhour.

2.Recordwatchreadingatendofeachhourandrecordelapsedtime.
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Custcdians:

Army None
Navy -SA
Air Force None

Interest& Activities

User and Review - Navy, SA, SH,MC

MIL-T-21868B

Preparing Activity

NAVY SA

Project No. 3930-0536
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