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I NCH- POUND

. M L-T-83817(84)
06 NOV 1990

M LI TARY SPECI FI CATI ON

TRUCK, LIFT, FORK, 4,000 POUND CAPACITY at 23.5 Feet of
Reach , Rough Terrain

This specification is approved for use by (Code 84) ,
Departrment of the Air Force, and is available
for use by all Departnent and Agencies of the

Departnment of Defense

1.0 SCOPE

1.1 Scope . This specification covers Truck, Lift, Fork,
Variable Reach, 4,000 Pound Capacity at 23.5 Feet reach, Rough
Terrain, Diesel Engine.

2.0 APPLI CABLE DOCUMENTS

2.1 Governnent docunents.

. 2.1.1 specifications, standards, and handbooks. The fol | owi ng
speci fications, standards, and handbooks form a part of this
docunent to the extent specified herein. Unl ess ot herw se
specified, the issues of these docunents shall be those listed in
the issue of the Department of Defense Index of Specifications
and Standards (DODISS) and supplenent thereto, cited in the
solicitation (see 6.2)

SPECI FI CATI ONS

Feder al

A- A- 1108 Fire Extinguishers, Halon 1211

Beneficial coments (recommendations, additions, deletions) and
any pertinent data which may be of use in inproving this docu-
ment shoul d be addressed to: WR-ALC/ MVDETB, Robins AFB GA
31098-5609 by using the self-addressed Standardization Docunent
I nprovenent Proposal (DD Form 1426) appearing at the end of

this docunment or by letter.
1

AVBC N A FSC 3$30
. ‘ DI STRIBUTI ON_STATEMENT A.  Approved for public rel ease;
distribution is unlimted. ”
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TT-C 494 Coating Compound, Bitum nous, Solvent
Type, Acid Resistant

Mlitary

M L-T-5624 Tur bi ne Fuel Aviation Gades JP-4 and
JP-5

M L- A- 11755 Antifreeze , Arctic-Type

M L- A- 46153 Antifreeze , Ethylene Qycol, Inhibited,
Heavy Duty

M L- C 46168 Coating, Aliphatic Polyurethane,
Chemi cal Agent Resistant

M L- G- 53039 Coating, Aliphatic Polyurethane, Single
Conmponent, Chem cal Agent Resistant

M L-T-83133 Tur bi ne Fuel Aviation Kerosene Type,
Grade JP-8 Hydraulic Fluid, Fire
Resi stant, Synthetic Hydrocarbon Base,
Aircraft

M L- H 83282 Hydraulic Fluid, Fire Resistant

Synt heti ¢ Hydrocarbon Base, Aircraft,
Metric, NATO code nunber H 537

M L- C- 83286 Coating, Urethane, Aliphatic,
| socyanate , for Aerospace Applications

STANDARDS .

Feder al

FED- STD- 595 Col ors

Mlitary

M L- STD- 130 Identification Marking of US Mlitary
Property

M L- STD- 209 Slinging and Ti edown Provisions for
Lifting and Tying Down Mlitary
Equi prent

M L- STD- 461 El ect romagnetic Em ssion and
Susceptibility Requirenents for the
Control of El ectromagnetic Interference

M L- STD- 889 Dissimlar Metals

M L- STD- 1472 Human Engi neering Design Criteria for
Mlitary Systems, Equipnent, and
Facilities!

M L- STD- 1474 Noise Limts for Army Material

M L-STD- 1791 Designing for Internal Aerial Delivery
in Fixed Wng Aircraft

M5 51335 Pintle Assenbly, Tow ng, 18,000 LBS Capacity

(Unl ess otherw se indicated, copies of federal and mlitary
specifications, standards, and handbooks are available from
St andar di zati on Docunents Order Desk, Building 4D, 700 Robins Ave
Phi | adel phia, PA 1$111-5094.
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2.1.2 Qher Governnent docunents, draw ngs, and publications.
The follow ng other Governnent docunents, draw ngs, and
publications-forma part of this docunent to the extent specified .
her ei n. Unl ess otherw se specified, the issues are those cited
in the solicitation.

DESI G\ HANDBOOKS

AFSC DH 1-11 Air Transportability

(Copi es of this design handbook are available from HQ AFLC,
ASDY ENECA, Wight Patterson AFB, OH 45433-5001)

DEPARTMENT OF AGRI CULTURE

5100-1A Spark Arresters for Internal Conbustion Engines

(Application for copies should be addressed to Departnent of
Agriculture Forest Service, Equipnent Devel opnent Center, San
Dimas ,California, 91774.)

2.2 Non- Governnent___publications . The follow ng docunent(s) form
a part of this docunent to the extent specified herein. Unless

ot herwi se specified, the issues of the docunents which are DoD
adopted are those listed in the issue of the DODISS cited in the
solicitation. Unl ess otherw se specified, the issues of
docunents not listed in the DODISS are the issues of the
docunents cited in the solicitation (see 6.2).

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE I NC (ANSI)

B56. 6 Safety Standard for Rough Terrain Fork
Lift Trucks

B56. 11. 3 Load Handling Synbols for Powered
I ndustrial Trucks

Z26.1 Safety dazing Materials for @ azing

Mot or Vehicles Qperating on Land

H ghways (Applications for copies are
avail able from Anerican National Standard Institute 1430
Broadway New York, NY 10018)

UNDERWRI TERS LABORATORIES I NC (UL)
UL 550

[Applications for copies are available from UL Publication
St ock, 333 Pfingsten Road, Northbrook IL 60062.

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE_HANDBOOK

J 53 - Mninmum Performance Criteria for Energency
Steering of Weeled Construction Machinery.

3
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J 98 - Safety for Industrial Weel ed Equi pnent.

J 185 - Access Systens for Of-Road Machi nes.

J 231 - Mninmum Performance Criteria for Falling
hj ect Protective Structure (FOPS)

J 386 - Motor Vehicle Seat Belt Anchorage Test
Procedures.

J 560 - Seven- Connector Electrical Connector for
Truck-Trail er Junper Cable.

J 833 - Human Physical D nensions Reconmended
Practi ce.

J 890 - Control Locations for Of-Road Wrk
Machi nes.

J 925 - Mninmum Service Access D nmensions for
O f - Road Machi nes.

J 1040 - Performance Criteria for Rollover
Protective Structures (ROPS).

J 1176 - External Leakage O assifications for
Hydraul i c Systens.

J 1503 - Performance Test for Air Conditioned,

Heated and Ventilated O f-Road

Sel f propel l ed Work Machi nes.
(Application for copies should be addressed to the Society of
Aut onoti ve Engi neers, 400 Commonwealth Drive, Warrendale, PA

15096) .

2.3 Oder of Precedence . In the event of a conflict between the
text of this docunent and the references cited herein (except for
rel ated associated detail specifications, specification sheets,

or M5 standards), the text of this docunent takes precedence.
Nothing in this document, however, supersedes applicable |laws and
regul ati ons unless a specific exenption has been obtai ned.

3. REQU REMENTS

3.1 Description. The forklift truck {herein called ‘truck” or
"forklift" shall Toe the manufacturer’s standard conmercia
forklift, nodified only as necessary to neet the requirenents
speci fied herein. The truck shall be air transportable in the

C 130, G141, and C5 aircraft in accordance with ML-STD 1791
and AFSC DH 1-11 Air Transportability design handbook. The trucks
shall be identical and all parts interchangeable with the other
vehicl es supplied under this contract. The truck shall be

equi pped with, but not limted to, instrunents, conponents, and
accessories that are standard with the contractor’s forklift,
whet her stipulated herein or not. It shall be capable of neeting

requi rements herein wthout the use of outriggers.

3.2 DS _requirenents. The truck shall be tested to prove that it
nmeets the UL 558 requirenents for DS rated trucks. The results of
this testing shall be as specified (ace 6.3) in the First Article
Test Report. The truck shall be identified in accordance with UL
558 as a DS vehicle.
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3.3 Rated load capacity. The forklift shall have a rated | oad
capacity of 4,000 pounds with the center-of-gravity of a

honogeneous four-foot cube located 23.5 feet forward of the

forenost point of the truck (excluding the boomand forks) . This
shall be with the cube resting against the |oad backrest on the
vertical load carrying surface of the forks. Count er wei ghts or

any portion of the truck shall not be shifted rearward from the
forklift to counterbalance the load on the forks. The overall

size of the forklift shall not increase (excluding the boom
extension) as the load is noved forward.

3.3.1 Retracted |oad capacity. Wth the boom horizontal and
fully retracted, the forklift shall be capable of safely handling
a honogeneous four-foot cube weighing at |east 6,200 pounds.

3.4 Load chart. A permanently marked and installed,
corrosion-resistant metal naneplate showing the |oad capacity at
vari ous boom extensions shall be furnished. The chart shall be
simlar to Chart A in Part |1l of ANSI B56.6.

3.5 First Article truck. Unl ess ot herwi se specified (see 6-3)
the contractor shall furnish two conplete forklifts; one for
First Article inspection 1AW 4.3 and 4.4 and the other for
operational testing as defined in 4.7. The approved first
article trucks shall be rehabilitated to new condition and shal
be delivered as specified in the contract.

3.6 Material. Material not specified herein shall be of the
quality regularly used by the supplier. Material shall be free
from all defects and inperfections that mght affect the

structural integrity, serviceability and appearance of the
fini shed product.

3.6.1. Recovered naterials. For the purpose of this requirenent,
recovered materials are those materials which have been collected
from solid waste and reprocessed to becone a source of raw
materials , as distinguished fromvirgin raw nmaterials. The
conponents, pieces and parts incorporated in the forklift trucks
may be newly fabricated from recovered materials to the maxi mum
extent practicable, provided the forklift trucks produced neets
all other requirenents of this specification. Used, rebuilt or
remanuf act ured conponents, pieces and parts shall not be
incorporated in the forklift trucks.

3.7 Dissimlar netals. Unl ess suitably protected against
electrolytic corrosion, dissimlar netals shall not be used in
intimate contact with each other. Dissimlar netals and nethods

of protecting them are defined and described in M L-STD 888.

3.8 (Operating environnent. The engine shall start without
preheating -within 5 mnutes in any anbient tenperature (with the
truck stabilized at the anbient tenperature from -25°F to +125°F.
The truck shall operate as specified herein within 15 mnutes
after engine start in any anbient tenperature from -40°F to
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+125°F. Engine oil, transmission fluid, drive line fluid, and
| ubricant tenperature shall not exceed 250°F during operations
and testing specified herein.

3.9 Safety. The truck shall conform to the applicable

requi rements of ANSI B56.6, OSHA standards in effect at the tine
of manufacture, UL 558 for DS type trucks, SAE J98, and any other
applicable SAE standards. All rotating and reciprocating parts
and parts subject to high tenperature shall be guarded en such
parts are exposed to contact by operator and mai ntenance
personnel performng daily maintenance functions. Nonf unct i ona
edges shall be pounded, projecting points shall be blunted or
pounded, and excessive |length of fasteners shall be avoided.
Steps and platfornms shall have antiskid, ice resistant surfaces.

3.9.1 Seatbelt and operator’s restraint. An operator’s seatbelt
conformng to SAE J386, Type One, shall be install ed. Addi ti ona
restraint devices (e.g. , w nged seats, enclosures, etc.) designed
to ensure the operator’s body remains entirely within the
protection of the frame and overhead guard in the event of

ti pover or lateral roll will also be provided. The restraint
system will not interfere with operator access or nobility or the
vehicl e’ s operation. A warning decal will be provided advising

of the hazards of tipover and the inportance of using the
restraint system The installation of the |lapbelts alone wll
not be considered as adequate occupant restraint.

3.10 Design | oad. The truck shall be designed with a structura
design | oad (based on a 3,000 pound, honobgeneous four-foot cube
on the forks with the boom and forks fully extended} nultiplied
by three, or on the dynamc load multiplied by two, whichever is
greater. The maxi mum stress caused by this design load, in any
menber of the forklift, shall not excess the yield strength of
the material used.

3.11 Engine . The truck shall be powered with a standard
conmerci al diesel engine. Horsepower and torque characteristics
shall be sufficient to provide the performance specified herein.
Engi ne torque and horsepower shall be provided at an RPM which
will assure performance with an adequate margin of safety.

Enmer gency manual shutdown provisions shall be furni shed when
recomended by the engine manufacturer. The engine shall be
capabl e of operating on diesel fuel and JP-8 conformng to

M L-T-83133 without detrinental effects on the engine. Wen
operating on JP-8 the truck shall be capable of neeting the
performance requirenents specified in Section 4 of this docunent.
Engi ne manufacturer’s certification is required and shall be
included in the First Article Test Report as specified (see 6.3)
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3.12 Fuel system The fuel tank shall be of sufficient capacity
to allow a mninum of 10 hours continuous operation wthout

refuel i ng. The filler neck opening shall be at l|least 3 inches

i nsi de di aneter. The filler cap shall conformto UL 558 for DS
rated trucks. The fuel tank shall be equipped with a hand
operated draincock at the |owest point of the tank and | ocated,

or a drain line provided, sothat a 5-gallon container can be
positioned to take the drained fuel wthout the fuel contacting
any conmponents of the truck. The draincock shall have a guard to
prevent it from being hit.

3.13 Engi ne exhaust. The exhaust system shall incorporate a
spark arrestor nuffler, if a turbocharger is not used, in
accordance with USDA Standard 5100-1A, equipped with a cleanout
plug of at least 3/4 inch. The exhaust system shall be designed
to expel exhaust gases in a nmanner that Is not hazardous to
operators or mechanics; the outlet shall not be directed toward
the ground. The system shall be protected from danage which could
result from traversing rough terrain.

3.14 Transition. The transm ssion shall be the full-torque,
power-shift type in conbination with a torque converter. The
transm ssion shall provide at least three forward and three
reverse speeds, all of which shall be manually sel ected. All
transm ssion gears shall be constant mesh. Shifting between gear
rati os shall be acconplished by the selective engagenent of

mul tiple-di sk clutches which shall be actuated by annul ar
hydraul i ¢ pi stons. Actuation shall be controlled by
hydraul i c-control -val ve body nounted on or in the transm ssion
housi ng. The transm ssion shall provide for shifting under the
full engine power through all successive gear ratios in each

di rection. The transm ssion shall provide controlled application
of the clutches to provide smooth shifting w thout slippage that
coul d damage the clutches. Ol pressure for actuation of the
transm ssion clutches, for torque converter fluid shall be
filtered by full-flow filter(s), having replaceable elenents.

The transm ssion shall provide for positive inching or

decl utching operator control of the truck (throughout the entire
range of engine speed) in the forward and reverse directions.

The inching or declutch control shall permt tilting and full
l[ifting speeds with the rated load while the transm ssion contro
is in forward or reverse position wthout vehicle novenent when
tested as specified herein. Selective forward and reverse
directional controls activated by the operator’s foot are not
accept abl e.

3.15 Axles. The front and rear axles shall be rated at
sufficient capacity to sustain the inposed | oads. The front axle
(the axle in front of the seated operator} shall be the no-spin
or operator controlled |ocking type that ensures power is
transmtted to the wheel having traction when the opposite whee

|l oses traction is off the ground. |f an operator controlled

7
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| ocking type is furnished, an engaged warning light shall be
installed on the instrument panel and |abel ed “FRONT DI FFERENTI AL
| S LOCKED. -

3.16 Tires. Al tires shall be pneumatic, tubeless, off-road,
tires with traction-type tread. They shall have capacity rating
at least equal to the axle with the greater axle rating. Al l
tires shall be the sanme size, type, and rating.

3.1? Steering. The steering system shall be the Akerman type.
Either selective 2-wheel/4-wheel, or 2-wheel rear pivot steering
i s acceptable. I f 2-wheel/4-wheel is furnished, the seated
operator shall be able to select the required steering node. |f
2-wheel rear pivot steering is supplied, the two rear wheels nust
pivot at least 80° in both directions fromfore and aft. The
steering shall be the full hydraulic type w th energency
capability described in 3.18. The effort required to turn the

steering wheel with the truck standing still, under all
conditions , unloaded to fully |oaded, shall not exceed 10 pounds
in a tangential direction on the rimof the steering wheel. The

steering nust be capable of safely controlling the truck at all
speeds from slowest to its maxi mum while under any | oad
condition , from unloaded to fully | oaded

3.18 Energency steering. A system shall be furnished that wll .
provi de adequate hydraulic pressure and capacity to neet the
performance criteria of SAE J53 in the event of engine or

hydraulic punp failure.

3.19 Service brakes. Power assisted, either full-air,
air-over-hydraulic , or hydraulic-over-hydraulic, foot-actuated,
al | -wheel service brakes shall be provided. Full-air or
air-over-hydraulic systens shall have an automatic noisture

ej ector. The brakes shall be the automatic adjusting type. The

brake system shall be capable of wthstanding a brake pedal force
of at least 300 pounds without failure of any conponent. If
air-over-hydraulic or hydraulic-over-hydraulic brakes are
furnished, they shall be the dual master cylinder, dual system

t ype.

3.20 Parking brake. The parking brake actuator shall be within
reach of the seated operator and shall not interfere with entry
or exit. If a hand lever is used, the force required to fully
set it shall not be greater than 50 pounds or 75 pounds for a
foot activated pedal.

3.21 Hydraulic system The hydraulic system shall consist of
all hydraulic conmponents necessary for operation of the forks,
boom frame tilt, etc., but shall not include the transm ssion
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Fluid for the system shall conformto ML-H83282. Al hydraulic
conmponent materials shall be conpatible with this fluid. A pipe
tap or straight thread Oring boss test point for nmeasuring
pressure shall be located at the outlet of each punp. Hydraul i c
hoses shall have a working pressure which is equal to or greater
than the hydraulic system maxi mum relief valve setting. A system
filter shall be furnished in either the pressure or suction line.

3.22 Hydraulic reservoir. The hydraulic reservoir shall have a
sight-gauge to determine fluid |evel wthout opening the tank

The hydraulic reservoir filler tube shall have an inside dianeter
of at least 3 inches and a filler cap that is attached to the
truck by a chain to prevent |oss. The reservoir shall have a
hand operated draincock at the bottom of the tank. It shall be

| ocated, or a drain line provided, go that a 5-gallon container
can be positioned to take the drained fluid without the fluid
contacting any conponents of the truck. The drai ncock shall have
a guard toprevent it from being hit.

3.23 Drain_ holes. Drain holes shall be provided in the truck
where necessary to prevent water entrapnent.

3.24 Hydraulic schenatic. A corrosion-resistant netal plate
containing the hydraulic schematic of the forklift shall be
installed in an area where normal usage w |l cause no damage.

3.25 Fenders. Fenders shall be furnished at all four wheels to
prevent material from being thrown toward the operator or onto
the forklift. Each fender shall support a 300 pound | oad
concentrated in a one square foot area w thout visible

def ormati on

3.26 ROPS and FOPS guard. The forklift shall ‘be equipped with
Rol | -Over-Protective- Structure (ROPS) and Falling- oject -
Protective-Structure (FOPS) conformng to SAE J104 and SAE J231.
A vertical clearance of at |least 39 inches from the top surface
of the seat cushion (with nobody sitting in it) to the | owest
poi nt of the underside of the guard shall be furnished.

3.27 Qperator’s cab. When specified (see 6.2), a rigid
watertight cab shall be installed on the outside of, or included,
in the ROPS/ FOPS. The cab shall have sufficient w ndows to
permt at |east 250" horizontal vision by the operator while
sitting in the driver’'s seat. Al glass shall be safety type,
conformng to ANSI/Z26.1, Type ASl or AS2. At |east one w ndow on
each side and one rear w ndow shall be capable of opening and
being held in the open position while operating for ventilation.
The cab shall have a door furnished with a |ocking device to hold
it in the closed or open position while operating. If the
installed cab is lower than the ROPS/FOPS, the vertical clearance
above the seat, as specified in 3.26, shall be nmumintained. If
the cab nust be renoved to nmeet the weight limts for air
transportability (3.43) , it shall be nade in easily renovable

Q
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sections that weigh not nore than 70 pounds each. Only conmon
hand tools (wenches, screwdrivers, etc.) may be used to

di sassenbl e and assenbl e the cab. Al'l electrical wiring (and
hoses if supplied) shall have quick disconnect type couplings and
shall be color-coded to facilitate cab renmoval (if required for
air transportability) . Two electrically powered w ndshield wi pers
shall be provided, one for the front w ndshield and one for the
rear w ndow. At least one interior done light shall be

f urni shed. One side, front or rear wi ndow (other than in the
door) shall neet the energency exit requirements of SAE J185.

3.28 Heater and defroster. Wen a cab is furnished (3.27), an
autonotive type heater with fan to circulate heated air inside
the cab shall be provided. A windshield defroster as part of the
heater with separate controls and vents to direct heated air to
the wi ndshield shall be provided. The heater shall neet the
performance requirenents of SAE J1503. The defroster shall clear
the entire windshield of a thin coating of ice within 30 mnutes
after engine start when the forklift and anbient tenperature is

- 25°F.

3.29 Starter switch. The starter switch shall be the keyless
type . Interlock shall be provided to prevent the starter from

engagi ng while the engine is running and when the transmssion is
in gear.

3.30 Alternator . The alternator shall be capable of maintaining
battery charge at full electric load on the forklift with the
engi ne operation at 1/2 of governed, nmaxi mum RPM It shall also

provi de charge at engine idle speed with no lights on.

3.31 Electrical system The truck shall be equipped with a
12-volt water resistant electrical system The heavy duty
el ectrical system shall be in accordance with El ectrical

Equi prent and Lighting Section of the SAE Handbook.

3.32 Lighting. The 12-volt lighting system shall include at

| east two forward and two rearward directed seal ed beam
floodlights and one hand adjustable (renote adjustability from
the cab is not required) floodlight on the carriage or forward
end of the boom Taillights and brake stoplights shall be

f urni shed. Al lights shall be protected by guards and/or
recessed for protection. | nstrument panel lights and switch
shal | be provided. Al light switches shall be controllable by

t he seated operator,

3.33 Batteries. Except when type A winterization is specified
(see 3.49) the batteries shall be of the maintenance free type.

10
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3.34 Master swtch. A master switch and identification plate
shall be installed in a convenient |ocation within reach of the
seated operator to permt disconnect of the battery from all

el ectrical |oad.

3.35 Overall height. The overall height fully operational, wth
not nore than ten gallons of fuel and with the boom horizontal
shall not be nore than 102 inches.

3.36 Wring diagram The wiring diagram on a corrosion -
resistant netal plate, showing all wiring on the vehicle shall be
mounted in a convenient location for reference by operating or

mai nt enance personnel. The wire and termnal identification on
the wring diagram shall be the sanme as the wre and term na
identification applied to the vehicle.

3.37 Tow ng hitch. A pintle type towing hitch in accordance
with MS51335-2 shall be provided in the center rear of the truck.
The pintle shall be installed to withstand a |oad of at |east 3
times the maxi num drawbar pull of the truck. The center line of
the hitch opening shall be 22 to 30 inches above the ground.

3.37.1 Electrical connector for trailers. A 7-wire receptacle
conformng to SAE J560 shall be installed not nore than 18 inches
fromthe pintle hook. The receptacle shall be wred for at |east
taillights, brakelights, and turn signals, if the forklift is
equi pped with them

3.38 Horn. The truck shall be equipped with a horn capabl e of
being heard with the engine operating at naxi rum RPM It shall
be actuated by a button located in the zone of reach as outlined
in SAE J898.

3.3% Instrunments . The instrunent panel shall be |ocated so that
the operator can read the instrunments from the normal seated

posi tion. Gauges shall be furnished instead of warning |ights.
Al'l gauges shall be flush nmounted and provided with swtch
controlled illumnation. Along with the gauges normally supplied
by the manufacturer for this type of forklift, the follow ng
shal | be provided:

a. Amreter or voltneter.

b. Engine oil pressure gauge and a | ow pressure warning
buzzer.

C. Engi ne cool ant tenperature gauge and a high tenperature
war ni ng buzzer.

d. Transm ssion fluid tenperature gauge and a high
tenperature warning buzzer

11
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e. Air pressure gauge (when a conpressed air systemis
furni shed) and an audible alarm to indicate when air
pressure is inadequate for proper brake operation.

f. Hour net er.

g. Fuel gauge.

h. Tachonet er

3.39.1 Parking brake warning buzzer . A buzzer that can be heard
by the operator wth the engine at maxi rum RPM shall be
f urni shed. The buzzer shall be activated when the parking brake

is engaged and the engine is operating and the transmssion is in
a forward or reverse gear.

3.39.2 Fire Extinguisher. One 2.5 |b. Halon 1211 Fire

Exti ngui sher (5-B:C) in accordance with A-A-1108 Type B, shall be
provided with holding bracket. It shall be nounted in the driver's
conpartnment and be easily accessible.

3.39.3 Special tools. The contractor shall supply any special
tools peculiar to, and used on this truck; one set of tools shall
be furnished with each truck delivered.

3.40 Energency towing . The truck with an inoperable engine
shall be capable of being towed by another vehicle at speeds |ess
than 15 nph for not nore than 5 mles with no danage to the
forklift. The drive train shall have a nmeans of disconnecting
the wheels from the transmi ssion and the steering wheels shall be
free to pivot for tow ng. Preparation and reassenbly for tow ng
shall take not nore than one nman-hour each using only conmon hand
tools (wenches, screwdrivers, etc.) . The tow ng hooks or | oops
with a conbined capacity at |east equal to two times the GVW of
the forklift shall be installed on the rear of the truck.

3.41 Air _transportability. The forklift shall be air
transportable in C 130, C 141, and C5 aircraft. Transportability
requi rements shall be in accordance with ML-STD 1791, AFSC

Desi gn Handbook DH 1-11, and as specified herein. The truck
shal | be capable of being driven on and off the aircraft when the
truck is in the air transport node (3.42)

3.42 Air_transport node. The air transport node shall be as the
truck is configured for full operation, except with 1/4 to 1/2
tank of fuel, the boom fully retracted, and only the follow ng
conmponents renoved, if necessary, to neet the weight limts of
3.43. The truck shall be capable of being driven on and off
aircraft in this configuration.

a. Cab (3.27)

b.  Counterweights (3.44)
12



Downloaded from http://www.everyspec.com

M L-T-83817 ($4)

The tire pressure cannot be reduced from operation |evel because
of the dynamc |oads on the truck during flight. Conversion from
operational to air transport node and from air transport to
operational node, using two nmen and only hand tools (w enches,
screwdrivers, etc.} , shall not take nore than 60 m nutes with no

damage to truck or conponents. No other equipnent or vehicles
(cranes, other forklifts, etc.) shall be used for the conversion
to or fromthe air transport node. If a winterized cab (3.49.1C

and 3.49.2b) is installed, it shall also neet these requirenents.

3.43 \Wights and dinensions in air transport node. Limting
truck weights and dinensions in the air transport node as defined
in 3.42 shall be as follows:

a. Maxi mum hei ght : 102 i nches.
b. Maxi mum wei ght : 13, 000 pounds on each axle.
C. Maxi mum wi dt h: 102 i nches.

3.44 Count erwei ght. If it is necessary to renove counterweights
to reduce the nmaxi mum axle weight to 13,000 pounds, the

i ndi vi dual counterweights shall not weigh nore than 500 pounds.
The counterwei ghts shall be securely fastened when installed on
the truck and shall be easily renovable. A hand operated hoi st
or other neans shall be permanently installed on the truck to
assist in renmoving and installing the counterweights.

3.45 Servicing. The followi ng shall be easily accessible for

i nspection and servicing. They shall be in an open area or shal
be covered by a hinged panel that can be opened and cl osed

wi thout the need of tools, by one man within two mnutes (for
each item

a. Engine oil dipstick, oil filler tube and oil drain plug
b. Fuel filter.

c. Transmission fluid level indicator and filler tube.

d. Radi ator filler cap.

e. Hydraulic reservoir sight gauge and filler tube.

f. Batteries for inspection, junper cable attachnent and
renoval

g. Power steering punp level indicator and filler, if
appl i cabl e.

3.45 Painting. Al exterior surfaces and all surfaces normally

pai nted shall be prepared and prinmed with procedures and

materials conpatible with the final paint. Unless otherw se

specified (see 6.2) , the paint shall be polyurethane paint, color
13
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nunber 24052 of FED-STD-595, conforning to M L-C 46168,

M L-C 53039, ML-C83286, or shall be DuPont Inron or equal. O
equal is defined as having performance identical, or superior to,
DuPont I nron when subjected to the tests in ML-C 46168

(4.3.17 and 4.3.23) and ML-C 83286 (4.8.6, 4.8.10, 4.8.12). Al
exterior trim (wheels, radiator grill, rinms on lights, etc.)
shall be the sane type and color as the exterior paint.

3.47 ldentification marking. A corrosion-resistant netal
nanepl ate permanently and legibly marked with the follow ng
information in accordance with ML-STD 130 shall be securely
attached to each nmachi ne:

a. Nonmencl ature .

b. Manuf acturer’s nodel nunber.

C. Manuf acturer’s serial nunber.

d. Special characteristics, HP, RPM etc.

e. Manuf acturer’s nane.

f. Contract nunber. .

g. Date of nmanufacture.

h.  Weight .

i. CQube and center of gravity.

ji. U.s.

k. Regi strati on nunber.

L. “Certified for Air Transport by HQ AFLC ENCA.-
3.48 Noise limts. The forklift shall conformto the

requi rements of ML-STD 1474 for construction and materi al

handl i ng equi prent and wi |l provide adequate warning decals when
the noise levels are between 85 and 95 dB (A). Under no
conditions shall the noise |level exceed 95 dB (A)

3.49 Wnterization. When specified (see 6.2)

, the truck shall
be winterized as foll ows:

3.49.1 Type “A’ Wnterization. Nornmal wnterization shall
protect to -65°F and shall consist of the follow ng conponents:

a. Power plant heater. Cool ant, engine oil, and battery
heaters shall be provided. Heaters shall operate on 110
volt/60Hz and shall be wired through a junction block to a single

14
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t hree-pronged (male) , weatherproof slave receptacle for receiving
ext ernal power and groundi ng vehicle. A three-wire connecting
cable, 25-feet long and of adequate |line capacity to supply power
for heater units sinultaneously, shall be furnished. Connecti ng
cable shall include a matching fenmal e connector at the vehicle
and standard, weatherproof , three pronged (two power plus one
ground) nal e connector at the other end. El ectrical insulation
of connecting cable shall w thstand nornal operating stresses in
| ow anbient air tenperatures (down to -65°F) w thout |oss of
dielectric capacity. Al heater lead wires shall be installed
without interfering with vehicle conmponent operation and without
| oose excess wire. A carrier for the connecting cable shall be
nmounted within the cab or engine conpartment and shall provide
positive cable retention during vehicle operation. Heaters shal
be furnished as foll ows:

(1) Cool ant heater, 1500-watt mninmum rating, shall be
installed in the engine block or |ower coolant inlet hose. A
coolant circulation punp driven by an electric nmotor shall be
provi ded when a cool ant hose heater is furnished.

(2) | mmersion type engine oil heater, 300 watt m ni num
rating with 180°to 195° thernostat, shall be installed in oil
pan.

b. Battery. Heavy duty (lead-acid) battery shall be
f urni shed. The battery shall be heated by an electrical heater.
Battery heater shall have a capacity adequate to maintain the
battery electrolyte at a tenperature not |ess than 10°F during
vehicl e exposure in anbient tenperature as low as -65°F and shall
enbody a thernostat to limt the tenperature of the electrolyte
to not nore than +80°F.

Hard top cab. Cab shall conformto the requirements of
3.27 and 3. 42. A floor covering is required on thernmal and
acoustical insulation. Boots are required for installation to
close all openings where attachnents and controls enter the cab

d. Thernostat. Install 170°to 180° engine thernostat.

e. Personnel cab heater with defroster. A heater and
defroster shall be installed. The heater shall be of sufficient
capacity to maintain a tenperature of +20°F at cab floor level in
an anbi ent tenperature of -40°F. Use nmay be nade of sufficient
thermal insulation material in the cab area to insure that the
cab heater can neet these tenperature conditions.

f. Ar dryer, air brake systens only.

E. A starting aid device, such as a neasured shot ether
i njection system or gl ow plugs.

15
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h. Arctic type |ubricants. Engi ne, gear boxes,
transm ssions , and other reservoirs shall be services with arctic
type lubricating.

Antifreeze. Antifreeze shall conply with either
Mlitary Specifications ML-A-11755, ML-A-46153 or shall be a
standard commercial arctic type. Cool ant liquid shall be
protected to at |east -65°F.

3.49.2 Type “C’ Wnterization, shall protect to -25°F and shall
consist of the follow ng conponents:

. a  Astarting aid device, such as a neasured shot ether
i njection system or gl ow plugs.

b. Hard top cab conformng to 3.27 and 3. 42.

Antifreeze shall conply with either Mlitary
Specifications ML-A-11755, M L-A-46153 or shall be standard
comer ci al type. Cool ant liquid shall be protected to -25°F or
| ower tenperature.

d. Thernostat . Install a 170° to 180°F engi ne thernostat.
e. Ar dryer, for air brake systens only.

f. Personnel cab heater with defroster. A heater and
defroster shall be installed. The heater shall have sufficient
capacity to maintain a tenperature of +20°F at cab floor level in
an anbi ent tenperature of -25°F. Sufficient thermal insulation
material may be used in the cab area to insure that the cab
heater can neet these tenperature conditions.

3.50 Marking. Each truck shall be nmarked with col or nunber
37038 of FED STD-595 unl ess otherw se specified (see 6.2) , for
identification in block letters and Arabic nunerals as foll ows:

a. US AR FORCE and registration nunbers shall be
applied to each side of the truck in 1-1/2 inch characters.

b. Recommended tire pressure shall be applied (except when
foam tires are furnished) adjacent to each tire in 1/2 inch
characters .

. FOR VEH CLE CAPACITY SEE LOAD CHART shall be applied
to each side on the front of the truck near the lifting arns and
shall be in 2 inch characters.

d. "NO RIDERS shall be applied to each side of engine hood
or other conspicuous location in 2 inch letters.

16
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e. “.... POUNDS OF COUNTERWEI GHT REQUI RED FOR OPERATI ON AT
RATED CAPACITY shall be applied in 1-1/2 inch letters on the
rear of the truck. ‘The note shall be visible with the
counterwei ghts renoved or installed.

3.51 Battery area protection. Battery supports, hold downs, and
areas around the battery installation which could be affected by

dri pping or seepage of acids shall be protected with a coating
conformng to TT-C 494, Type I1I.

3.52 Slinging and tiedown provisions . Permanently affixed
slinging and tiedown provisions that enable the truck to be
lifted in its normal travel position and to be fastened to the
floor or deck of a transportation nedium shall be provided.
Slinging provisions shall conform to ML-STD 209, and tiedown
provisions shall be in accordance with ML-STD 1791, air
transportability requirenents. If practical, the slinging and
the tiedown points shall be the sane. The notation ‘LIFT HERE
shall be stenciled in 1/2 inch high letters, color nunber 37038
of FED STD-595, near each lifting point and "TIE DOM' near each
ti edown point. Center-of-gravity location in the air tranaport
node and tiedown instructions in the C 130 and C 141 shall be on
the forklift in accordance with M L-STD 1791. See Design
Handbook AFSC DH 1-11 or ML-STD- 1791 for |ocation of tiedown
points in G130 and C 141 aircraft.

3.53 Frane tilt. The franme of the machine shall be capable of
tilting at least 8° laterally in relation to the axles, in both
directions. The tilt control shall be located within reach of

t he seated operator. The frame tilting is necessary to maintain
a level |oad over uneven terrain or to pick up a load that is
inclined with respect to the ground.

3.54 Boom assenbly. The boom shall provide fore and aft
(horizontal) extension and retraction and vertical novenent for
the fork carriage. Wth no load on the forks, the operator shall
be able to see the tip of at least one fork tine at any lift

hei ght and any carriage position without |eaving his seat. The
maxi mum angle that the boom makes with the horizontal, with the
forklift level, shall be limted to 45 This shall be with the
rated load (3.3) on the forks.

3.55 Fork tines. The fork tines shall have the follow ng
di nensi ons:

a. Lengt h: 48 ( + 1/2) inches
b. W dt h: 4.5 inches naxinmm

C. Thi ckness 2.56 inches nmaxi num
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d. Taper: Starting 18 to 24 inches fromtip of forks,
taper to 3/4 inch thick at the tip.

3.56 Side shift. The truck shall be capable of hydraulically
shifting both forks sinmultaneously, in the sanme direction, at
least 5 inches to either side of their centered position. The
forks shall nove in synchronization (within 10 percent) when side
shifting.

3.57 Fork positioning. The forks shall be hydraulically powered
to nove laterally (side-to-side) so that the fork spread is not
greater than 11 inches in the closed position and not |ess than
38 inches when in the maxi num spread position. Bot h neasurenents
are to the outside surface of the forks. The forks shall nove in
synchroni zation (within 10 percent) when noving laterally.

3.58 Fork tilt.

3.59.1 Forward fork tilt. Wth no |oad on the forks and the
truck on a horizontal surface, the forward fork tilt shall be at
| east 12° at any boom extension or lift.

3.59.2 Rearward fork tilt. Wth no load on the forks, the truck
on a horizontal surface, and the boom at any extension or |ift
angle, the load carrying surfaces of the forks shall tilt
rearward (fork tips up) at least 20° from the horizontal. Under
the sane conditions but wth the unloaded forks in the nornal
retracted carry position (boom and carriage fully retracted, heel
of forks 6 to 24 inches above the ground, and a maxi num rear

tilt) , the rearward tilt shall be at l[east 20° from the horizon

3.59.3 Constant tilt. Wthout touching the tilt control |ever
the tilt of the load carrying surfaces of the forks shall renmain
the sanme within + 2°in relation to the horizontal as the forks
are noved to any position they are capable of attaining. This
applies for any |load condition on the forks, fromno load to
mexi mum rated | oad.

3.60 Fork carriage. The fork carriage wdth shall not be nore

t han 40 i nches. An easily renovable | oad backrest, 35 (+0, -1)

i nches high (nmeasured fromthe top surface of the tines) and the
width of the carriage, shall be furnished. The backrest shall be
capabl e of being renoved and installed within five mnutes by two
peopl e without tools, and provisions shall be furnished for
stowi ng on the truck. The backrest shall have two rings, holes,

or other devices with at least a 2 inch inside dianeter, with the
centerline of the devices located 30 ( + 2) inches above the

hori zontal |oad bearing surfaces of the forks. These | oad

ti edown devices shall not protrude above the top of the backrest
or forward of the vertical |oad engagi ng surface of the backrest.
The safety factor of the tiedown devices shall be at least 3 to 1
for a 3,000 pound forward, horizontal |oad, assumng the tiedowns
are | oaded equally.

18
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3.61 Load-check system The truck shall have a | oad-check
hydraulic |oad handling system which will automatically prevent
the fully loaded forks from lowering or tilting, the boom from
extending or retracting, and the frane fromlowering in the event
of any hydraulic line failure. In addition, a means shall be
provided to manually override the systemto safely and slowy
(not nore than 10 feet per mnute) |ower the |oaded or unloaded
forks after actuation of the |oad-check system

3.62 Ceiling clearance. To unl oad stacked boxes from 20 foot
International Standard Organization (1S0) containers, the
vertical distance fromthe top of the boom or carriage

(whi chever is highest) to the | owest point of the tines, or
carriage (whichever is lowest) shall be not nore than 30 inches.
This dinension shall be with the backrest (3.60) renoved.

3.63 Load handling controls. All controls that direct the
novenent of the load (raising, tilting, sideshifting, etc.) shal
be self-centering (return to neutral when rel eased) and | ocated
for right hand operation (in accordance with ANSI B56.6) by a
seat ed operator. Marking for control |evers shall conform to
ANSI B 56. 11. 3.

3.63.1 Hunman factors. The forklift with cab installed shal
provide for operation and maintenance by personnel ranging from
the small person clothed through the |arge person arctic clothed
in accordance with SAE J833, SAE J925, and ML-STD 1472. At

| east the following shall be included in this: accel erator
service and parking brake, inching or declutch control, steering
wheel , all travel and load notion control levers, entry into the
operator’s seat, access to all fluid level checks, swtches, door
handl es, etc.

3.64 Gound clearance. The ground clearance of the forklift
shall not be less than 12 inches and shall apply wth the

forklift fully fueled and serviced with rated capacity |oad at
retracted carry position. The forklift wth and w thout | oad
shall be capable of negotiating a 30 percent ranp of |ength
greater that the truck wth level surfaces at both top and bottom
of the ranp. No portion of the forklift other than the tires
shall ‘conme in contact with the ranp when the forklift travels

over the ranp and both horizontal surfaces in either direction.

3.65 Wdth”. The-width of the forklift including tire bul ge at

manuf acturer’s reconmended tire pressure shall not be nore than
102 inches.

3.66 Maintainability. Provi sions shall be nade for adjustnent,
servicing, or replacenent of parts and conponents. Wien access
openings are used on the exterior of the forklift, the edge of
the opening shall be snooth and shall be provided with a
renovabl e or hinged cover whenever it is required. D nensi ons of
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hand or arm access openings shall be in accordance with M L-STD
1472 for arctic/ Nuclear Chem cal Biological clothing. Schedul ed
mai nt enance shall be required not nore often than every 50 hours,
except for before and after operation checks or |ubrication. Each
operation in the foll ow ng nmaintenance operations |list shall be
acconpl i shed by one person (except where otherw se specified) in
not nore than the tinme specified, using common tools and speci al
tools, if any, furnished with the forklift:

a. Remove , replace , and adjust all engine driven belts -
3/'4 hour.
b. Renove and replace alternator - 1/2 hour.

C. Renove and replace all hydraulic system filters,
Screens , and strainers - 1 hour.

d. Renove and replace engi ne cool ant system hoses - 1 hour.

e. Drain engine lubricating oil, renove and repl ace oil
filter elenments, and refill crankcase - 1 hour.

f. Renove and replace fuel filter elements - 1/2 hour.

g. Renove , replace and connect battery - 1/2 hour.

h. Drain transmssion oil; renove and replace all
transmssion filter elenents and strainers; and refill
transm ssion - 1 hour.

I Renove and replace starter - 1 hour.

j. Bl eed and adjust brakes and refill master cylinder (if

applicable) , 2 men - 1 hour.

k. Renove and replace floodlight and taillight bulbs - 1/4
hour each bul b.

1. Renove and di sassenble, service, and install air
cleaner - 1/2 hour.

m Lubricate all lubrication fittings with 2 strokes per
fitting - 1 hour.

3.67 Perfornance
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3.67.1 Travel speed. Travel speed with a 6,200 pound
honogeneous cube, four feet on each side (see 4.4.3) on the
forks, the boom fully retracted and with the forks In the trave
position, shall be at least 15 nph forward and in reverse.

3.67.2 Gadeability. Wth the 6,200 pound |oad (3.67.1) and the
boom fully retracted, the truck shall be capable of ascending a
30 percent grade at a speed of at |east 2 nph. It shall also be
capabl e of accelerating from a conplete stop on this grade.

3.67.3 operation on_a slope. The forklift, with and w thout the
6,200 pound load (3.67.1), and with the forks in the retracted
travel position shall be capable of negotiating a 20 percent
grade in full circle operation at naxi num steer angle in both
directions w thout any wheel |eaving the ground.

3.67.4 Lifting speed. Speed of lifting the rated |oad (3.3)
shall be variable fromO to at least 55 feet per mnute vertica
speed at any boom extension. The speed shall be maintai ned

t hroughout the entire vertical travel range, except for not nore
than 2 feet above the ground level and 2 feet bel ow maxi mum |ift
height, to allow for acceleration and deaccel eration of the | oad.
Wth the engine idling at the engine manufacturer’s specified
idle speed, the unloaded forks shall be able to raise at a speed
of at least 10 feet per mnute vertically over the entire lift
range and at any boom extension

3.67.5 Loaded |owering speed. The nmaxi mum | owering speed with
the rated load (3.3) on the forks shall be 80 feet per mnute
vertical speed at any boom extension. |Immediately before the
forks contact the ground, the |owering speed shall not be nore
than 40 feet per mnute. The hydraulic control system shall be
danped or netered to reduce shock and prevent the truck from
overturning when the rated load is |owered at maxi num speed and
t hen suddenly stopped.

3.67.6 Unloaded |owering speed. The | owering speed of the enpty
forks shall be at least 40 feet per mnute vertically at any boom
extension over the entire travel range.

3.67.7 Lift height. The truck shall be capable of raising the
forks to a height of at |east 25 feet. Thi s distance shall be
with the forklift on a level surface and neasuring from the
ground to the horizontal (load carrying) surfaces of the forks
with rated load (3.3) on the forks, and the forks horizontal

3.67.8 Lowest fork position. Wth no load on the forks, the
boom at naxi num extension, and the fork tines horizontal , the top
surfaces of the forks shall be capable of being at a position at

| east 6 inches below the level surface that the truck is sitting
on.
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3.67.9 Horizontal reach. The boom shall be capable of extending
the vertical load bearing surface of the forks or backrest at

| east 21.5 feet forward of the forwardnost portion of the truck
with the boom horizontal.

3.57.10 Boom extensi on speed. The forklift shall be capabl e of
extending the boomwth the rated | oad at any angle of the boom
from bel ow horizontal to the maxi num rai sed position at a speed
of at least 55 feet per mnute. Wth the engine idling at the
engi ne manufacturer’s specified idle speed and with no load on
the forks, the boom shall extend and retract at a speed of at

| east 10 feet per mnute.

3.67.11 Boom retraction speed. The forklift shall be capable of
retracting the boomwth no load at any angle of the boom at a
speed of at least 55 feet per mnute. Wth rated |oad on the
forks at maxi mum engine speed and with the boom control |ever at
the full retract position, the boom shall retract at not nore
than 100 feet per mnute at any boom angl e.

3.67.12 Stability. The truck shall neet the “forward stacking,”
“forward travel, . ‘lateral stacking, and “lateral travel”

stability requirements of ANSI B56. 6.

3.67.13 Axle weight distribution. Wth 4,400 pounds on the .

forks , the rear wheels of the forklift shall weigh at |east 500
pounds under all the follow ng conditions:

a. Forklift on a hard |level surface w thout an operator
b. Forks horizontal and centered on the carriage.

¢* Forks at maxi mum forward position, boom |level and fully
ext ended.

d. Fuel tank not nmore than 1/4 full
3.67.14 Service brakes. The service brakes shall be able to

neet the stopping distance tests of ANSI B56.6, except the brake
pedal force shall not be more than 80 pounds during the test.

3.67.15 Parking brake , The parking brake shall be capabl e of
holding a fully loaded forklift on a 30 percent dry grade in both
forward and reverse directions.

3.67.16 Turning dianeter. The truck shall be capable of turning
in acircle of not nore than 34.5 feet nmeasured to the outside of

the tires. It is allowable to use four-wheel steering to neet
this requirenent (if applicable).
3.67.17 Drift-. The following shall be the nmaxi mum all owabl e .

drift with the rated load (3.3) for 10 mnutes at the |ocations
i ndi cat ed: -
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a. Fork tip with boom fully extended: 2.%3 inches.

b. Boom extended to one half maxi mum boom extension: 1.0
inch .

C. Quter corner of frane: 1/ 4 inch.

3.67.18 Electromagnetic interference (EM). The truck shall
comply with the EM requirenents of ML-STD-461B, Goup II,
Figure 8-1, except the limts for UM3 (Figure 8-1) shall be
rel axed by 20 dB for all frequencies.

3.67.19 Truck operation. The truck shall conplete at |east
five circuits per hour for a cunulative total of 40 hours when
operated as specified in 4.4.40. The operating periods shall be
at least 8 hours each day, not counting tinme for operator’s |unch
and breaks. No failure shall occur during the 40 hour period. A
failure for this test is defined as any nalfunction that cannot
be corrected within 30 mnuted by adjustnent, repair, or
replacenent , which may cause cessation of operation, degradation
of performance capabilities below |evels specified in this
purchase description, damage to the truck by continued operation,
personnel safety hazard, or any condition specified in 4.3.

3.68 Wor knanshi p.

3.69.1 Steel fabrication. Steel used in the fabrication of
equi prent shall be free of kinks and sharp bends. The
straightening of material shall be done by nethods that will not
cause injury to the metal. Shearing and cutting shall be done
neatly and accurately. Al'l bends of a major character shall be
made with controlled nmeans in order to ensure uniformty of size
and shape.

3.70.2 Bolted connections. Bolt holes shall be accurately
punched or drilled and have the burrs renoved. Ri vets shall be
driven with pressure tools and shall completely fill the holes.

Ri vet threads, when not countersunk or flattened, shall be
approved shape and of uniform size for the sane dianeter of
rivets. Rivet heads shall be full, neatly nade, concentric wth
the rivet holes, and in full contact with the surface of nenber.

3.70.3 Wl ding. The surface of parts to be welded shall be free
fromrust, scale, paint, grease, or other foreign nmatter. Vel d
penetration shall be such as to provide transference of maxinmm
design stress through the base nmetal juncture. Fillet welds shal
be provided when necessary to reduce stress concentration

Wel ding shall conform to the procedures as prescribed by either
the AWS or ASME for the type of welding operation to be

per f or med.

3.70.4 WMachine work. Tol erances and gauges for netals fits
shall conformto the limtations specified herein and on the
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applicabl e drawi ngs and otherwise to the standards of good
conmerci al practice.

3.70.5 Casting. Castings shall be sound and free from defects.
4.0 QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unl ess ot herw se specified
in the contract, the contractor is responsible for the
performance of all inspection requirenments specified herein.
Except as otherw se specified in the contract, the contractor may
use his own or any other facilities suitable for the perfornmance
of the inspection requirenents specified herein, unless

di sapproved by the Governnent. The Government reserves the right
to performany of the inspections set forth in the specification
where such inspections are deened necessary to assure supplies
and services conformto prescribed requirenents.

4.1.1 Conponent and naterial inspection. The contractor is
responsible for Insuring that these trucks neet all the
requi rements set forth in sections 3 and 5 (see 6. 3)

4.2 Cassification of inspections. | nspections shall be
classified as foll ows: .
a. First article truck evaluation and denonstrations (see
4.3 and 4.4).

b. Production truck inspections (see 4.5).
C. I nspection of packaging (see 4.6).
d. Operational test (see 4.7?)

4.3 First article evaluation denobnstrations. Prior to deliver
the manufacturer shall make one truck available for first article
eval uati on and denonstrations. The truck and its conponents
shall be conpared with this docunment and published literature,
calculations , and test data to verify conpliance with this
specification. The truck shall then be subjected to the
denonstrations specified herein. Qccurrence of any of the
following conditions during the testing specified in Section 4 of
this Mlitary Specification shall be cause for rejection of the
truck:

a. Inability to nmeet specified perfornmance requirenents or
inability to conplete any test.

b. Per manent deformation, overheating, malfunction or
| eakage of fuel or lubricants, or |eakage of hydraulic
fluid in excess of dass 3 or 31) in accordance with SAE
J1176.
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¢c. Any binding, jerking, or uneven operation of any
conmponent or system
d. Any wearing, galling, gouging, or other renoval of
material that in the opinion of any authorized
Government representative will cause prenature failure

4.4 Denonstration

4.4.1 Denonstration condition. Unl ess otherwi se specified
herei n, denonstrations shall be conducted at the anbient
tenperature and climatic conditions existing at the place of the
denonstrati on. Only that schedul ed nmintenance established by
the contractor and submtted as a nmintenance schedule prior to
comrencenent of the denonstration shall be perforned during the
denmonstration . Al tests except Cold Starting (4.4.41) shall be
conducted using JP-8, Jet-A or Jet-Al as the fuel

4.4.2 Rated |oad. For test purposes, a cube, four feet on each
side, wth the center-of-gravity located at the geometrica
center, and except as noted shall weigh 4,000 (plus 100, nminus 0)
pounds .

4.4.3 Aternate rated load. Wen specified, the test |oad shal

neet paragraph 4.4.2, except it shall weigh 6,200 (plus 100
m nus 0) pounds.

4.4.4 Travel speed. The maxi mum speed of the truck with the
6,200 pound load (4.4.3) in the travel position shall be
determned by driving the truck forward and backward for a
nmeasure di stance. Three runs shall be nmade in each direction and
t he speeds averaged. Failure to nmeet the speed requirenents
specified in 3.67.1 shall be cause for rejection

4.4.5 Gadeability. Starting froma conplete stop on a 30
percent grade and with the 6,200 pound load (4.4.3) in the trave
position, the truck shall be driven forward (the |oad upslope) up
t he grade. Failure to neet the speed requirenent of 3.67.2 shal
be cause for rejection.

4.4.$ Qperation on a sl ope. The truck shall be driven on a 20
percent grade for at least three full circles, at the naxi num
steering angle (in four-wheel steer, if applicable) in forward
and reverse. The forks shall be in the travel position and the
test conducted both with no load and with 6,200 pound | oad
(4.4.3) on the forks. Any wheel conpletely |eaving the-ground
shal |l be cause for rejection.

4.4."7? Lifting speed. Wth the forklift on a |evel surface,

neasure the distance fromthe floor to the top surface of the
forks with the boom fully extended and fully | owered. Record
time required to raise the rated load (4.4.2) to nmaxi mum fork
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hei ght with the boom fully extended. Measure the vertical height
to the top surface of the forks. Repeat with boom extended
approximately half and again at one quarter of its maximum reach.
Failure to nmeet the lifting speed requirenents of 3.67.4 shall be
cause for rejection.

4.4.8 Lowering speed. Record tine required to |lower rated |oad
(4.4.2) at maxi num speed from maxi num height to approximtely 2
to 3 feet above the ground |level where the |oad shall be abruptly
st opped. This shall be perforned at maxi rum and one half boom
ext ensi ons. Measure maxi mum |ift height and hei ght where the
forks stopped and determ ne | owering speed. Repeat with no

load on the forks at two boom extensions specified. Failure to
nmeet the requirenents of 3.67.5 and 3.67.6 shall be cause for
rejection.

4.4.9 Lift height. Wth rated load (4.4.2) and the boom at
maxi mum extension and maximum lift, neasure the angle of the boom

wi th the ground. If the angle exceeds the anmpunt specified in
3.55, this shall be cause for rejection. Measure from | evel
ground to the upper surface of the forks. Failure to neet the

requi rements of 3.67.7 shall be cause for rejection.

4.4.11 Fork tilt. Wth no load on the forks and boom fully
extended and horizontal , neasure the maxi mum forward and reverse
tilt. Repeat with boom at one half extension. Position the boom
fully retracted at maxi mum boom |lift angle. Measure forward and
rear tilt. Position forks at normal retracted carry position
defined in 3.59.2 and neasure forward and rear tile. Raise forks
to maximum lift height (wth boom fully extended) and neasure

forward and rearward tilt. Failure to neet the requirenents of
3.59.1 or 3.59.2 shall be cause for rejection.

4.4, 11.1 Constant tilt. Start with the unl oaded forks

hori zontal and at any boom position. Wthout touching the tilt
control lever, raise, lower , extend, and retract the boom as
necessary to position the forks to at least 12 randomy sel ected
positions including the extrenme positions of boom lift and

travel . Measure fork tilt at each position. Repeat with rated
load (4.4.2) on the forks. Nonconformance with 3.59.3 shall be
cause for rejection.

4.4.12 Side shift. Center the forks on the carriage or center
the carriage on the truck. Shift the forks to the left using the
sideshift control |evel. Measure the anount noved from center.

Again, center the forks and shift to the right. Measure the
di stance from center position. Failure to nmeet 3.5?" shall be
cause for rejection.

4.4.13 Fork positioning. Move the forks to the m ni num spread
position and neasure the horizontal distance to the outside of
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the forks. Move the forks to the maxi num spread position and
nmeasure the horizontal distance to the outside of the forks.
Failure to nmeet 3.58 shall be cause for rejection

4.4.14 Load-check system Qperate the lift and tilt systens
until the hydraulic fluid is at normal operating tenperature.
Raise the rated load (4.4.2) to maximum lift height at naxi num
boom extension with the forks tilted back 5 to 10 degrees.
Measure the vertical distance of the front tip of one of the
forks above the ground |evel. Di sconnect the hydraulic Iines
that supply pressure to the boom and fork |lift system when
fluid stops draining, reneasure the vertical distance to the sane
poi nt on the fork. A drop of nore than one inch shall be cause
for rejection. For safety reasons, nobody shall be in front of
the truck or under the |oad when the hydraulic pressure is
relieved.

4.4.15 Load-check override, After conpletion of 4.4.14, |ower
the forks using the manual override. Ensure the | oad can be
safely and slowy (not nore than 10 feet per mnute) lowered to
ground | evel .

4.4.16 Ceiling clearance . Renove the | oad backrest using two
people without tools within the tineframe specified in 3.60.
Measure the vertical distance fromthe top of the boom or
carriage (whichever is highest) to the lowest point in the forks
or carriage (whichever is |owest). Failure to neet the

requi rements of 3.60 and 3.62 shall be cause for rejection.

4.4.17 Fork visibility. Verify that at |east one unloaded fork
tip can be seen from the operator’s seat at all lift heights,
boom extensions, and fork spacings.

4.4.18 Horizontal reach. Wth the rated load (4.4.2) on the
forks and the boom horizontal and fully extended, neasure the
hori zontal distance fromthe front nost part of the truck to the
vertical |oad bearing surface of the forks. Failure to neet
3.67.9 shall be cause for rejection.

4.4.19 Boom_extension speed. Deternmine total boom travel

di stance (difference between fully extended and fully retracted].
Wth rated load (4.4.2) on forks, neasure the tine from fully
retracted to fully extended position with boom horizontal, and
again at approxinmately 250. Failure to neet the requirenments of
3.67.10 shall be cause for rejection.

4.4.20 Boom retraction speed. Wth rated load on forks and with
t he boom horizontal and again at 25", retract the boom at naxi num
engi ne speed and the control lever at full retract position.

Repeat with no load on the forks. Failure to nmeet 3.67.11 shall
be cause for rejection.

27




Downloaded from http://www.everyspec.com

M L-T-83817 (84)

4.4.21 Fork operation at engine idle. Wth the engine oPerating
at the engine manufacturer’s specified idle speed, the unl oaded
forks and boom shall be capable of raising and extendi ng as
specified in 3.67.4 and 3.67.10.

4.4.22 Stability. Conduct the *‘forward stacking, “forward
travel , = “lateral stacking, ” and "lateral travel” tilting

platform tests in accordance with ANSI B56.6. Failure to pass any
of these tests shall be cause for rejection.

4.4,.23 Wight distribution. Wei gh the rear wheels of the
forklift when configured as described in 3.67.13. Failure to
nmeet the weight specified in 3.67. 13 shall be cause for

rej ection.

4.4.24 Service brakes. Using the 6,200 pound |oad (4.4.3),
perform the stopping distance test of ANSI B56.6 limting the
pedal force to not nore than 80 pounds. Failure to pass the test
shall be cause for rejection.

4.4.25 Parking brake . Denonstrate that the parking brake wl|l
hold the truck wwth the 6,200 pound |oad (4.4.3) on the grade
specified in 3.67.15 in both directions and using not nore than
the force specified in 3.20 to fully activate the brake.

4.4.26 Turning dianeter. Denonstrate that the forklift can neet
the turning dianmeter specified in 3.67.16.

4.4.27 Drift. Qperate the lift and tilt systenms until the
hydraulic fluid is at normal operating tenperature. Denonstrat e
that the truck can neet the drift requirements specified in
3.67.17

4.4.28 Gound clearance. Place the truck with the 6,200 pound

load (4.4.3) in the travel position on a |level surface. Measur e
the distance from ground to the |owest point on the truck.
Nonconformance with 3.64 shall be cause for rejection. Drive the

truck froma horizontal surface onto a 30 percent ranp that is at
| east five feet longer that the truck and then onto another

hori zontal surface. Drive the truck backwards over the sane
route . No portion of the forklift other than the tires shall
come in contact with the ranp or either horizontal surface.

4.4.29 HEectromagnetic interference (EM). Test truck in

accordance wth 3.67.18. Failure to neet 3.67.18 shall be cause
for rejection.

4.4.30 Starter swtch disconnect. Start the engine and let it
run for at |east 30 seconds. Move the engine starter switch to
‘start” position. Any evidence of starter engagenent while
engine is running shall be cause for rejection. Wth the engine
not running, place transm ssion selector in |owest forward gear
position and energi ze engine starter swtch. Repeat for al
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forward and reverse gears. Any evidence of starter engagenent
while transmssion is in gear shall be cause for rejection.

4.4.31 Overl oad. Place truck on a lever surface and support it
wi th blocks under the axles or frane to relieve the load on the
tires. Secure the truck to the floor in a manner to conpensate
for the additional test load of 9,000 pounds with a horizonta
and vertical |oad center of 24 inches. Position the boom

hori zontal and at maxi mum extensi on. Gradually apply load to the
forks until the total test load of 9,000 pounds is in place. Let
the test load remain on the forks for at |east 10 m nutes.

Renove the | oad and inspect the truck structure, frame, boom
fork carriage assenbly and hydraulic system | eaks, or any other
failures. I nspect forks a mninmm of 6 inches each side of heel
by magnetic particle or dye penetrate nethod.

4.4.32 Conversion to air transport node. Starting with the
truck in the operational node, convert to the air transport node
(3.42) within the tine franme and using only the personnel and
equi pnrent specified in 3.42. After conpleting 4.4.33, 4.4. 34,
and 4.4.35, convert back to operational node, again neeting the
requi renents and restrictions of 3.42. Nonconf ormance with 3.42
shall be cause for rejection.

4.4.33 Ar transport node. Measure overall height and w dth,
and wei gh each axle when in the air transport node (3.42) .
Nonconformance with 3.43.a. , 3.43.b, or 3.43.c shall be cause for
rejection.

4.4.34 Loading onto aircraft. Wth the forklift in the air
transport node (3.42), drive the truck onto and off of an
aircraft nock-up. The nock-up shall consist of a level floor 48
to 50 inches above ground level, at least 30 feet |ong and 10
feet wide. There shall be a ranp with an inclination of at |east
15°from the floor to the ground. On the raised floor at the top
of the ranp there shall be an opening 111 inches w de by 108
inches high to simulate the aircraft opening. During the | oading
and unl oading, the operator and the truck (except for the tires)
shall not contact any portion of the nock-up, ranmp, or ground.

The nock-up shall have sinulated tiedown points |ocated as shown
is AFSC DH 1-11 Design Handbook. Verify that the tiedown points
on the truck are located for adequate tiedown.

4.4.35 (Counterweights. If it is necessary to renove
counterweights to neet 3.42.b. , weigh each counterweight to
verify the maxi mum weight [imt of 3.44 is not exceeded.

4.4.36 Sound |evel neasurenent. Wth the mcrophone at the
operator’s station, neasure the maxi num steady state noise |evels
in accordance with ML-STD 1474 while |ifting rated |oad at
maxi mum |lift speed and while operating the engine at governed
speed with no | oad.
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4.4.37 Fork lifting nechanism Wth 125 percent (5,000 pounds)
of the rated load on the forks and with the truck tied down to
prevent overturning, the lifting mechani sm shall be operated

t hrough 100 conpl ete cycl es. From ground | evel to maxinmum |ift
hei ght for the boom extension and back to the ground level is one
cycl e. Hal f the cycles shall be at maxi mum boom extension and
hal f at 1/2 nmaxi mum boom ext ensi on. Side shift the 5,000 pound

| oad fromextrene right to extrene |left and back to extrene

right. This shall be considered one cycle, Perform at |east |00
cycles . Cccurrence of any condition listed in 4.3 shall be cause
for rejection.

4.4.38 Endurance test. The truck shall be driven at |east 50
mles on |oose gravel, unpaved roads and over potholes and ruts
normal ly found on this type of road. The forklift shall carry
the 6,200 pound load (4.4.3) in the travel position throughout
the test, and it shall operate as close to its top speed as
conditions wll anew, keeping safety the prinme factor. At | east
once every mle, the truck shall be brought to a conplete stop
and accel erated back to operating speed. The failure of any

conponent or engine coolant, oil or fluid overheating shall be
cause for rejection.

4.4.39 Rain. Subject the forklift to a sinmulated rainfall of

not less than 4 inches per hour, uniformy hitting the truck at
an angle of 45( + 10)°, at a speed of at least 30 mles per hour.
Expose the top and left side of the forklift to this sinulated

rainfall for 5 mnutes with the engine off. Wth the water

still falling, start the engine and idle for two minutes. Repeat
this procedure three nore tinmes with the follow ng areas
receiving the water: top and right, top and front, top and rear.
Stop the rainfall and allow the forklift to stand for not |ess
than 15 minutes with the engine off. Drain a snall quantity of
fluid fromeach fluid reservoir (except cooling systen) , and
exam ne for the presence of water. Check el ectrical conponents,

gauges, cab and engine air cleaner for water entry.

4.4.40 Truck operations. The truck shall be operated as
specified in test nmethod nunber one. Failure to neet the
requi rements of 3.67.19 shall be cause for rejection

4.4.41 Cold starting test . Wth the truck in an anbient
tenperature and wth all conmponents of the truck stabilized at
-25°F, the engine shall start within 5 minutes using only the
batteries of the forklift as a source of electrical power.
Failure to start within 5 mnutes shall be cause for rejection.

4.4.42 Maintainability. Perform the maintenance functions
described in 3.66. Failure to conplete any task in the specified
time shall be cause for rejection.

4.5 Production truck inspection. Al trucks shall be subjected
to the followi ng tests: 4.5.1 and 4.5.2, and servicing 4.5. 3.
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4.5.1 Exami nation of product. The truck shall be examned to
determ ne conpliance with the requirenents of this specification
Al'l components shall be noved through their maxi num nornma

di spl acenent and shall exhibit no mal functioning, |eaks, rough
operation, or irregular novenents. Nonconf ormance shall be cause
for rejection.

4.5.2 Material handling. Wth rated |load on forks, raise the
load to maximum lift height, then |ower at maxi num speed and

quickly stop between 2 to 3 feet above floor. Repeat at least 5
times. Mal function or failure of any part shall be cause for
rejection.

4.5.3 Servicing and adjustnent. Prior to delivery, the

manuf acturer shall service and, if necessary, adjust each truck
for proper operational use, including at |east the follow ng:

a. Fork assenbly.

b. Engine , transmssion , and power train.
C. Brake system

d. Steering system

e. Continuity check of the electrical system including
charging of battery.

f. Check torque on all wheel lug nuts and proper inflation
of tires.

g. Service the cooling system with antifreeze, 50 percent
by volume, or as required for Type A or C winterization

h. Check fluid levels and fill to required level if
necessary.
4.6 lnspection of packaging . Each truck, when conpletely

prepared for shipnent, shall be inspected for preservation and
packagi ng as specified in the contract.

4.7 Qperational (user) test. The user test sanple shall be
delivered to Nellis AFB NV for 45 avail able days (seven days a
week) of user tests. The 45 avail abl e days shall be consecutive
except when interrupted for maintenance/repair downtinme, as
defined herein. The user test will not begin until after
conpletion of the contractor conducted First Article tests,
except the EM and environnental tests, of the contractor test
sanpl e as defined by 4.2(a). The production truck inspection
(see 4.5) and the conparison of the truck to this specification
(see 4.3) shall be performed on the user test sanple prior to
shiprment of the user test sanple to Nellis AFB. The user test
sanple shall not be shipped to Nellis AFB wi thout prior 15 day
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notification to the PCO The test period shall begin the day
after the vehicle arrives at Nellis AFB and shall end when 45
days of availability are conplete or 60 cal endar days have
el apsed, whichever occurs first. |f the user test sanple has not
been available for 45 test days after 60 cal endar days have
el apsed, the user test shall be considered a failure. The
vehicle shall be available for any one period of eight
consecutive hours during each day of the 45 day test. The periods
shall be provided to the contractor at |east 12 hours in advance.
Any period of nore than four hours of the sane day that the
vehicle is out of service for naintenance or repair shall not be
considered an available day for the test period. The vehicle
shal | be operated and schedul ed nai ntenance shall be performed by
Air Force personnel using the operational and mai ntenance
procedures contained in the prelimnary technical data to be
supplied with the test sanple. The prelimnary technical data
shall contain procedures for preparation/tiedown of the truck for
air shipment. The contractor will provide any specia
t ool s/ equi prent required to perform operator’s
mai nt enance/ schedul ed nai ntenance. Any parts of corrective
actions required shall be provided by the contractor. Any
mai nt enance actions perforned by the contractor shall not begin
before notification to a Nellis AFB representative, and
CGovernnent personnel shall be allowed to observe their actions.
The contractor shall provide all forklift consumables required in
the course of the test except for diesel fuel, water, conpressed
air, and electrical power which will be furnished by Nellis AFB
The contractor shall provide on-site famliarization to the
operators and mechanics as necessary to performthis test. Test
operations will be used in or simulate normal Air Force usage and
w Il not exceed any performance requirenents defined by Section 3
of this specification. Nonconpliance with the performance
requi rements of this specification shall be cause for rejection.
The contractor shall maintain a daily |og. The | og shall be
signed by Nellis AFB representatives and the contractor after
each day of activity. The daily log shall docunment, but not be
limted to, the follow ng:

a. Operating tine.

b. Tasks conpl et ed.

c. Technical manual errors.

d. Al failures and corrective actions taken
e. Operational problens encountered.

f. Nellis AFB representative coments.

The contractor shall include the user test results, including
daily logs of activities, in the first article inspection report.

32



Downloaded from http://www.everyspec.com

M L- T- 83817 (84)

5.1 Preservation and packaging. Preservation and packagi ng
shall be as specified in the contract.

6.0 NOTES

(This section contains information of a general or
expl anatory nature that may be hel pful, but not nandatory.)

6.1 Intended use. The forklift is intended to be used to |oad
and unload palletized amunition from 8 feet wde by 20 feet |ong
| SO shipping containers (trailer nounted with the container doors
5 feet fromthe end of the trailer), wth palletized and

contai neri zed | oads. In addition, the trucks will be used for
renoval and installation of aircraft engines for the C 130 and
C-141. These operations will be conducted on paved runways,

gravel surfaces, unprepared surfaces, or cross country terrain in
dry and wet conditions,

6.2 Acquisition requirenents. Acquisition docunents nust specify
t he foll ow ng:

a. Title, nunber and date of the specification

b. Issue of DODISS to be cited in the solicitation, and if
required, the specific issue of individual docunents
r ef er enced.

c. Wien first produced trucks shall be other than as
specified (see 3.5)

d. Wien operator’s cab is required (see 3.27)

e. Wien final color shall be other than specified (see
3.46).

f. Type of winterization required, if any (see 3.49).

g. Wen color narking shall be other than specified (see
3.50).

6.3 First article truck. The First Article trucks shall be
preproduction itenms which neet the requirenments of this

speci fication. The trucks shall be identical and all parts

i nterchangeable with the remaining vehicles to be furnished under
this contract. Approval of the First Article sanple and approva
of the First Article Test Report shall not relieve the contractor
of the responsibility to furnish equipnment in accordance with the
requi rements of this docunent. Requirenents for testing and

test reports along with any technical manuals shall be specified

by the contracting officer. (see 3.2, 3.5, 3.11 and Section 4
testing)
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APPENDI X
TEST METHOD NO. 1 TRUCK OPERATI ONS

1. course :

a. The course shall be reasonably |evel, inproved or
natural surface laid out in accordance with Figure one. Station
1 shall be at ground |evel. Station 2 shall be a 5 foot high
stand with approximately a 2 foot high barrier placed 15 feet in
front. This is to make boom extension necessary when | oading or
unl oadi ng. Station 3 shall be a 20 foot high stand.

b. The obstacles shall be in accordance with Figure 2 wth

the nearest obstacle |located not nore than 15 feet from Station
1.

2. Test Apparat us:

a. Two each rated | oads.
b. Thernocoupl es to neasure:
(1) Engi ne coolant at engine outlet to the radiator
(2) Engi ne coolant from the radiator
(3) Transm ssion sunp.
(4) Engine oil gallery and cool er
(5 Drive axle differential.
(6) Hydraulic oil reservoir.

3. Pr ocedur es:

a. Initially place rated loads (4.4.21 on ground at Station
1 and on platformat Station 3.

b. Pick up load from station 1. Back truck over obstacles,
turn until facing Station 2. Travel forward to Station 2 and
deposit | oad by extending boom across barrier

C. Back up, then travel forward to Station 3 and pick up
t he | oad.

d. Back up, then travel forward to Station 1, including
driving over obstacles, and deposit | oad.

e. Back up over obstacles and travel forward to Station 2.
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TEST METHOD NO. 1 (continued)

f. Pick up load at Station 2, back up, travel forward to
Station 3 and deposit | oad.

While traveling in both forward and reverse with the

e.
| oad ?P the forks, the load shall be in the carry position (see
3.59.2).

h. Steps 2.a through 2.f shall constitute one cycle. The
forklift shall operate at a rate to conplete at least 5 cycles
per hour.

i Record total circuits and each tenperature (see 2.b) at
each hour of operation.
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Figure 1 TRUCK OPERATIONS COURSE
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