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14 Jupe 199]
SUPERSEDING
MIL-T-53033

2 February 1984

MILITARY SPECIFICATION
TRACTOR, WHEELED, ALL WHEEL DRIVE WITH ATTACHMENTS

This specification is approved for use by all Departments and Agencies of
the Department of Defense.

1. SCOPE

1.1 Scope. The specification covers a pneumatic tired, diesel-engine-
driven, all wheel drive tractor with attachments for excavation of small
emplacements, material handling, and other taaks with tactical mobility over

rough terrain as well as highways. The basic tractor shall be classified as a
construction and material handling vehicle, type VI as described in
MIL-STD-1180, and as a self propelled working machine, group 1.1 per

CAal T111L
Hikie Vv LLLU,

1.2 Classification. The tractors shall be of the following types as
specified (see 6.2):

Type I - Small emplacement excavator (SEE). Tractor equipped
with front loader attachment, rear backhoe attachment
and the following hydraulic auxiliary tools: hammer,
percussive; hammer rotary percussive and chain saw.

Type II - High mobility materials handler (HMMH). Tractor
equipped with front forklift attachment, rear crane

attachment and the feollowing hydraulic auxiliary tool:
impact wrench.

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of us in improving this document should be
addressed to: USA Belvoir Research, Development, and Engineering Center,
ATTN: STRBE-TSE, Fort Belvoir, VA 22060-5606 by using the Standardization

Document Improvement Proposal (DD Form 1426) appearing at the end of this

A

document.

AMSC N/A FSC 2420
TR 10 Approved for public release; distribution is

unlimited.
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1.3 Genexral use. Both tractors must be capable of operating on and off
road and must be capable of withstanding the strain, vibrations and other
detrimental conditions incident to off road travel and operation of the
functional attachments and auxiliary tools.

1.4 JInternational standgrdization agreement. Certain provisions of this

specification (see 3.4.6.1 and 3.4.6.2) are the subject of international
standardization agreement (STANAG 4250). When amendment, revigion, or
cancellation of this specification is proposed that will modify the
international agreement concerned, the preparing activity will take
appropriate actlon through international standardization channels, including
departmental standardization offices, to change the agreement or make
appropriate accommodations,

2. APPLICABLE DOCUMENTS

2.1 GCovernment documents.

2.1.1 3Specificacions apd standaprds. The following specifications and

standards form a part of this document to the extent specified herein. Unless
othervise gpecified, the issues of these documents are those listed in the
issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the sclicitation (see 6.2).

SPECIFICATIONS
FEDERAL

A-A-1108 - Extinguisher, Fire, Vaporizing, Liquid.

GG-P-455 - Plates and Folls, Photographic (Photosensitive Anodized
Aluminums) .

VV-F-800 - Fuel 0il, Diesel.

ZZ-H-428 - Hose, Non-Metallic and Hose, Preformed, (for the
Coclant Systems of Automotive and Other Liquid
Engines).

MILITARY

MIL-P-116 - Preservation, Methed of.

MIL-V-173 - Varnish, Molsture-and-Fungus-Reslstant (for the
Treatment of Communications, Electronic, and Associated
Electrical Equipment).

MIL-C-450 »+ Coating-Compound, Bituminous Solvent Type, Black.

MIL-T-704 - Treatment and Painting of Materiel.

MIL-P-514 - Plate, Identification Instruction and Marking Blank.

MIL-C-1283 - Can, Gasoline, Military 5 Gallon.

MIL-L-2104 - Lubricating 0il, Internal Combustion Engine, Tactical
Service,

MIL-L-2105 - Lubricating Oll, Gear, Multipurpose.




MIL-T-3351

MIL-G-3859
MIL-M-7866

MIL-G-10924
MIL-1-14511
MIL-G-23827

MIL-S-40626
MIL-5-43926
HIL-G-43976
MIL-F-43987
MIL-A-46153

MIL-R-46164
MIL-L-46167
MIL-C-46168
MIL-B-46176
MIL-F-46736
MIL-M-51282
MIL-H-51291
MIL-E-52649
MIL-C-53039
MIL-A-62048
MIL-H-62217
MIL-T-62314

MIL-V-81940
MIL-T-83133

STANDARDS

MILITARY

MIL-STD-105

MIL-STD-129
MIL-STD-193

MIL-STD-209

MIL-STD-461
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Tractor, Full Tracked, Low Spead, Tractor Wheeled,

Agricultural, and Tractor Wheeled, Industrial and Their

Attachrents, Packaging of.

Grease Gun, Hand Operated, laver, Push and Screw Type.

Molybdenum Disulfide, Technical, Lubrication Grade.

Grease, Automotive and Artillery

Insulation Sheet, Cellular, Plastic: Thermal.

Grease, Alircrafr and Instrnument, Gear and Actuator

Screv.

Sign Kit, Vehicle Class.

Suit, Chemical Protective,

Glove Set, Chemical Protective.

Footwear Cover, Chemical Protective (Quterboots).

Anti-Freeze, Ethylene Glycol, Inhibited, Heavy Durty,

Single Package.

Rustproofing for New and Fielded Milf{tary Equipment.

Lubricating Cil, Internal Combustion Engine, Arctic,

Coating, Aliphatic Polyurethane, Low Reflective,

Chemical Agent Resistant.

Brake Fluid, Silicone, Automotive All Weather,

Operational and Preservative.

Filter Element, Alr Cleaner, Intake Dry Type.

Mask, Chemical Biological, Field, M171Al.

Hood, Chemical Biological Magk M6AZ.

Engine Cold Starcing Aids, Ether Fuel Primers.

Coating, Aliphatic, Polyurethane Single Component,

Chemical Agent Resistant,

Aflr Cleaners, Automotive Heavy Ducy, Dry Type (for

Internal Combustion Engines).

Hose and Hose Assemblies, Non-Metalliec, Silicone,

Polyester and Wire Reinforced.

Tesc Equipment (Simplified) for Internal Combustion
..........

Valve, Sampling and Bleed, Hydraulic Type Syateus

Turbine Fuel, Aviation, Kerosene Type, Gtade JPS8,

Sampling Procedures and Tables for Inspection by
Attributes.

Marking for Shipment and Storage.

Paint Procedures and Marking for Vehicles,
Equipment, and Materisal Handling Equipment.
Sling and Tiedown Provisions for Lifting and Tying Down
Military Vehicles.

Electromagnetic Emission and Susceptibilicy
Requirements for the Control of Electromagnetic
Interference.

Construction




MIL-STD-462

MIL-STD-642

MIL-STD-889
MIL-STD-117%9

MIL-STD-1180
MIL-STD-1366

MIL-STD-1410
MIL-STD-1472

MIL-STD-1474
MIL-STD-1791

MS24207
MS35647
MS51113
MS51118

MS52125
MS52126-
MS52131

MS52149
MS553013

MS53052
MS75021
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Electromagnetic Interference Characteristics,
Measurement of.

Identification Marking of Combat and Tactical Transport
Vehicles.

Platform Rigged Alrdrop Material.
Environmental Test Methods and Engineering Guidelines.
Requirement for Tiedown, Suspension and Extraction
Provisions of Military Material for Airdrop.

Dissimilar Metals.

Lamp, Reflectors and Associated Signaling Equipment for
Military Vehicles. )

Safety Standards for Military Ground Vehicles. .

Material Transportation System Dimensional and !
Welght Constraints.

Methods for Selection of Industrial Engines for End

Ictem Application.

Human Engineering Design Criteria for Military Systems,
Equipment and Facilities,

Noise Limits for Army Materiel.

Design for Internal Serial Delivery in Fixed Wing
Alrcraft.

Coupling, Grease Gun, Hydraulic Type Nozzle.

Padlock, Key Operated.

Swirch, Vehicular Lights, 24-Volt DC, (Waterproof).
Pintle Assembly, Towing: 40,000 Pounds Capacity

Release,

Composite Light Tafl, Stop, Turn and Marker.

Composite Light Front, Turn, Park, and Marker.
Connector, Plug, Electrical Intervehicle Power

Cable.

Battery, Storage, Lead Acid, (Low

Maintenanca).

Mirror Assembly, Rearview.

Bracket, Assembly, Liquid Container, 5 Gallon.
Connector, Receptacle, Electric, 12 Contact,
Intervehicular, 24-Volt, (Waterproof).

sl e A

(Unless otherwise indicated, coples of federal and military specifications,
standards, and handbooks are avallable from the Standardization Documents
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Govermment drawings. and publications. The following other

Government, drawings, and publications form a part of this document to the
extent specified herein. Unless otherwise specified, the issues are those
cited In the solicitation.
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DRAWINGS
ME
13229E8015 - Rifle Mounting Bruciet.
TACOM
12258941 - STE/ICE-R Diagnostic Commector,
12258955 - Vehicle Test Card.
12360910 - Headlight: Blackout, 24 Volt, Waterproof.
REPORT

CR 82-588-003

STE/ICE Design Guide for Vehicle Diagnostic Connector.
(Copies of other drawings and publications required by contractors in
connection with specific acquisition should be obtained from the contracting
activity or as directed by the contracting officer.)
HOETH ATLANTIC TREATY ORGANIZATION (RATO)
STANAG 4250 - NATO Reference Mobility Model (NRMM)
{Copies of the RATO STANAG required by contractors in comnection with

specific acquisition functions should be obtained from the US Army Tank

Automotive Command, ATTN: AMSTA-RYA, Warren, MI 48397-5000 or the contracting
officer.)

DEPARTMENT OF AGRICULTURE (DOA)
Forest Service Standard 5100-1 - Standard for Spark Arrestors

(Application for copies should be addreassed to the Department of
Agriculture, Equipment Development Center, San Dirmas, CA 91733.)

DEPARTMENT OF TRANSPORTATICN (DOT)

Federal Motor Vehicle Safety Standards (FMVSS)
Federal Motor Carrier Safety Regulation (FMCSR)

(Application for copies should be addressed to the Department of
Transportation, Federal Highway Adminisrration, Washington, D.C. 20591,)

DEPARTMENT OF LABOR (DOL)
OSHA Standard for Construction Equipment.

(Application for copies should be addressed to the Superintendent of
Documents, Govermment Printing Office, Washington, DC 20402.)

°5
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

Rule 442 . Usage of Solvents.

(Application for copies should be addressed to the South Coast Air Quality
Management District, 9150 Flair Drive, El1 Monte, CA 91731.)

2.2 Non-Government publications. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DoD adopted are those listed in the issue of
the DODISS cited in the soliecitation. Unleas otherwise specified, the issues
of documents not listed in the DODISS are the issues of the documents cited in
the solicitation (see §.2).

ASSOCIATION OF AMERICAN RAILROADS (AAR)

Rules Governing the Loading of Department of Defense Materlal on Open Top
Cars,

(Application for copies should be addressed to the Association of American
Railroads, American Railroads Building, 50 F Street, NW, Suite 7702,
Washington, DC 20001.)

AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI)

ANST B93.28 - Method for Calibration of Liquid Automatic Particle
Counters Using "AC" Fine Dust Test.

ANSI B30.22 - Articulating Boom Cranes.

IS0 {722 - Road Vehicles; Unscreened Low Tension Cables,

{Applicaction for copies should be addressed to the American National
Standards Imstitute, Inc., 1430 Broadway, New York, NY 10018.)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

150 Code Level of Contamination.

(Application for copies should be addressed to the American Soclety of

Mechanical Engineers, United Engineering Center, 345 East 47th Street, New
York, NY 10017.)

AMERICAN WELDING SOCIETY (AWS)

AWS D14.3 - Earthmoving and Construction Equipment, Specification
for Welding.

(Application for coples should be addressed to the American Welding Soclety,
550 NW LeJune Road, P.0. Box 351040, Miami, F1 33135,)
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SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE Handbook

J3l
J38
J49
J53

Jo98
J154a
J163

J185
J209

J231
J276

J287
J296
J3l8

J350
J3s8l

J382

J404
J514
J516
J517
J518

J524
'J525

J534
J536b
J553
J557
Je678
J680

J688
J689

J695

Hydraulie Backhos Lift Capacity.

Lift Arm Support Device for Loaders.

Specification Definicions - Hydraulic Backhoss.
Minimum Performance Criteria for Emergency Steering of
Wheeled Esrthnoving Construction Machines.

Safety for Industrial Wheeled Equipment,

Operator Enclosures Human Factor Design Considerations.
Low Tension Wiring and Cable Terminals and Splice
Clips.

Access Systems for Off-Road Machines.

Instrument Face Design and Location for Construction
and Industrial Equipnent.

Minimum Performance Criteria for Falling Object
Protective Structure (FOPS).

Steering Frame Lock for Articulated Loaders and
Tractors.

Driver Hand Control Reach.

Excavator loe Bucket Rating.

Alr Brake Gladhand Service (Contrel) and Emergency
(Supply) Line Couplers - Trucks, Truck-Tractors, and
Trailers.

Spark Arrester Test Procedure for Medium Size Engines.
Windshield Defrosting System Test Procedure - Trucks,
Buses, and Multipurpose Vehicles.

Windshield Defroating Systems Performance Guidelines -
Trucks, Buses, and Multipurpose Vehicles.

Chemical Composition of SAE Alloy Steels.

Hydraulic Tube Fittings.

Hydraulic Hose Fittings.

Hydraulic Hose.

Hydraulic Flanged Tube, Pipe, and Hose GConnections,
4-Bolt Split Flange Type.

Seanless Low Carbon Steel Tubing Annealed for Bending

-and Flaring.

Welded and Cold Drawn Low Carbon Steel Tubing Annealed
for Bending and Flaring.

Lubrication Fittings.

Hose Clamps.

Circuit Breakers,

High Tension Ignition Cable.

Speedometers and Tachometers - Automotive

Location and Operation of Instruments and Controls in
Motor Truck Cabs.

Truck Abilicy Prediction Procedure.

Approach, Departure, and Ramp Breakover Angles -
Paspenger Car and Light Duty Trucks.

Turning Ability and Off Tracking - Motor Vehicles.




J72¢%
J732
J742
J744

1781

(Y~

J8ls8
Jgzl

J833
J8asg

Jez2

Jgga
J§oe

Jo9l7
J925
J941
J98s

Jo9ss

J1040

J1050a
J1116
J1127
J1165
J1176

r11AC
JALLTD

J1234
J1349
J1503
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Nomenclature and Speclfication Definitions - Dozers.
Specification Definitions - Loaders.

Capacity Rating - Loader Bucket.

Hydraulic Pump and Motor Mounting and Drive Dimensions.

Lubrication Chart - Construction and Industrial
Machinery.

Rated Operating lLoad for Loaderxs.

Electrical Wiring Systems for Comstruction,
Agricultural and Off-Road Machines.

USA Human Physical Dimensions.

Connection and Accessory Location for Towing Multiple
Trailers.

Drawbar Test Procedure for Comstruction, Forestry, and
Industrial Machines.

Control lLocations for Off-Road Work Machines.
Operator’'s Seat Dimensions for Off-Read Self-Propelled
Work Machines.

Marine Push-Pull Control Csbles.

Minimum Service Access Dimension for Off-Road Machines.
Motor Vehicle Driver’s Eye Range.

Vislon Factors Considerations in Rear View Mirror
Design,

Alara-Backup-Electric - Performance, Test, and
Application.

Performance Criteria for Reollover Protective Structures
(ROPS) for Construction, Earthmoving, Forestry, and
Mining Machines,

Degscribing and Messuring the Driver’'s Field of View,
Categories of Off-Road Self-Propelled Work Machines.
Battery Cable,

Reporting Cleanliness levels of Hydraulic Fluids.
External Leakage Classification for Hydraulic Systems.
Cylinder Rod Wiper Seal Ingression Test.

Specification Definitions - Off-Road Work Machines,
Engine Power Test Code - Spark Ignition and Diesel.
Performance Test for Air Conditioned, Heated, and
Ventilated Off-Road Self Propelled Work Machines.

(Applications for copies should be addressed to the Society of Automotive
Engineers, 400 Commonwealth Drive, Warrendale, PA 15096.)

Yearbook,

(Application for coples should be addressed to the Tire and Rim Association
Inc., 3200 W. Market Street, Suite 304, Akrom OH 44313.)
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12374 %) - ay

ORMING {(DIN)

DIN 71412 - Lubrication Fittings.
DIN 72551 - Electrical Wiring with Plastic Coating, Not for
Ignicion.

"(Application for copies should be addressed to Deutsches Imatitute Fur
Norming e.v., Burggratenstr 4-10, D-1000 Berlin 30, Germany T 26011).

{(Hon-Gon

rernmant standards and other publicacions ats

imally available from
the organiza:ions that prepare or distribute the documen t Thege documents

also may be available in or through libraries or other 1nforuatlona1
services.)

2.3 Orxder of precedepce. In the event of a conflict between the text of
this document and the references cited herein, (except for related associated
detail specifications, specification sheets or MS standards), the text of this
document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Dpescription. For purposes of ldencification, the type 1 tractor shall
be in accordance with category 1, of SAE J1116, and the type II tractor shall
be in accordance with category-l and 6. -‘The fully equipped tractor (see
3.3.7) with attachments and accessories shall be comprised of componencs,
parts and accessories as apecified herein, The term tractor shall be used to
designate type I and II fully equipped tractors. The tractor and all of {vs
components shall be used within currently published rated capacities for both
on and off road usage. All powertrain components shall be compatible with and
properly matched with all related or affected components (see 6.12). The
tractor shall have front and rear mounting provisions for the required
attachments, The front and rear attachments shall be capable of being removed

and installed on the mounting provisions without removal of any tractor
component or attachment.

3.2 Fjirst article. Unless othervise specified (see 6.2), sample tractors
shall be subjected to first article inspection (see 6.5) in accordance with

3.3.1 MANPRINT. (See 6.6.3).

3.3.1.1 BSafery. Both tractors with attachments and accessories shall
comply with all applicable Federal Motor Vehicle Safety Standards (FMVSS),

Federal Motor Carrler Safety Regulations (FMCSR) as stated for type I vehicles

in MIL-STD-1180 in effect on the date of vehicle manufacture. The tractor
shall comply with the Occupational Safety and Health Administratfon (OSHA)
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Standards for Construction Equipment. The tractor with all sttachments shall
conform to SAE J98. The safety characteristics of the tractors shall also
meet the following requirements:

a. When a manual transmission is provided, the starting system shall be
such that the transmission must be placed in neutral or the clutch
depressed to engage a neutral start switch before the engine can be
started,.

b. Provisions shall be included to protect maintenance and operating
personnel from rotating or reciprocating parts, from electrical shock,
from parts subject to high temperatures and pressures, and from parts
inherently hazardous.

c. Exhaust discharges shall be directed so as not to endanger personnel
and shall be directed away from the operator’s positions for all

attachments.
d. All platforms, steps and pedals shall have non-skid surfaces. Access/
egress to all working platforms shall conform to SAE J185.
Non-functional sharp edges and projection points shall be eliminated.
If articulated or hinged frame steering is furnished, & decal shall be
located in the area of articulation, warning of danger to operating or
maintenance personnel during articulation. A steering lock conforming
to SAE J27& shall be provided.
If a liquid cooled engine is provided, a burn or scald warning hazard
decal shall be permanently attached on or near the radiator cap,
These tractors shall not contain asbestos nor radiocactive materials.
An emergency shut down capabllity will be provided, .and when
activated, will stop the engine.
A Coast Guard approved fire extinguisher bracket shall be mounted in
the operator’s cab or vicinity and be compatible with a 5 pound Halon
1211 fire extinguisher conforming to A-A-1108, type B.

3.3.1.2 Bumap factors engineering. The tractor shall conform teo all

applicable commercial human factors engineering standards, including but not
limited to SAE J154a, J185, J680, J833, J898, J925, J941, J985, J1050.
Instruments and gauges may be grouped in area 1 or 2 per SAE JEB0 {f all are
easily visible to rhe operator. Military applications not covered by
commercial standards, shall conform to MIL-STD-1472. The tractor shall be
operable and maintainable by the full range of personnel smell (5th
percentile) female through large (95 percentile) male, wearing the full range
of clothing including arctiec clothing and NBC protective clothing.

h®

)

ladt=a

[

3.3.1.3 Haintajpebility. Provisions shall be made for inspecction,

adjustment, servicing, or replacement of parts and components. Items
requiring periodic or preventative maintenance such as filters, bolt
tensioning devices, drain plugs, etc., shall be accessible without requiring
removal of other components., When access openings are used on the exterior of
the tractor, the edge of the opening shall be smooth and shall be provided
with a removable or hinged cover whenever it ie required. Dimensions of hand
or arm access openings shall be in accordance with SAE J925 for arctic
clothing.

10
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3.3.2 Hoige limitg. Noise levels produced by the tractor shall comply with
the requirements of MIL-STD-1474, except as indicated herein.

a. The noise level at the operator’s position and at one meter from the
perimater of the tractor at all other locations shall not exceed
Category D of Table 1 (85 dB(A)). MIL-STD-1474, 5.1.1.2, 5.2, 5.3 and
5.4 shall not spply. Complisnce and non-compliance with the required
noige limits shall be documented based upon test requirements of
4.5.2.4 and the date requirements of MIL-STD-1474, 5.5.

b. The following table I shall be used in lleu of table Ila, contained in

MIL-STD-1474.
TABLE I. -gta -
Limit Category
A% B¥ C* D B Fawx
A-weighted
Limic [dB(A)] 108 100 90 B5 75 65
3.3.3 Rollove otective struc e (ROPS) d falli obi otectiv

structure (FOPS). Tractors shall be equipped with combination ROPS and -FOPS
structure vhich may be integral with the fully enclesed cab (see 3.5.10). The
ROP$S and FOPS shall conform to OSHA Standards for Construction Equipment. The
BOPS and FOPS shall meet the requirements of SAE J1040 and SAE J231, ’
respectively. Quick disconnect fittings (electric, etc.) shall be provided .as
applicable if ROPS and FOPS structure or ROPS/FOPS cab is removable. The
tractor shall be capable of belng driven as a motor vehicle as specified
herein if the integral ROPS/FOPS cab 1s removed for height reduction. Lifting

eye(s) conforming to the dimenslional and strength requirements of MIL-STD-209

shall be provided for BOPS and FOPS structure or ROPS/FOPS cab removal.

3.3.4 Fenders. Fenders or equivalent protection shall be provided for all
wheels. A continuous fender (front to rear) on each side of the tractor is
also acceptable. Adequate clearance for vehicle maintenance and installation
and removal of wheels, tires and tire chains shall be provided. If fenders
provide support for operator or maintenance personnel, the fenders shall
support a 500 pound losd without permanent damage or deformation,

3.3.4.1 ¥heel splash and stone throw protection. Hud flaps shall be

provided to prevent mud and debris from being thrown onto mirrors, back of the
cab, tractor body, and all lights. An antisail flexible mud flap to the rear
of rear wheels shall be installed. Mud flap installations at the rear wvheels
shall provide maximum protection from throwing debris while meeting the
requirement of 3.3.8.3. Mud flaps on the tractor shall be mounted te react
passively without damage to flaps or towed equipment in turning situations,
and shall also be removable using only common hand tools (see 3.5.12.3).

11
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3.3.4.2 Brush angd stone protecrtion. Head lamps, working lamps, radiater
and tail lanps will be guarded against thrown stones and damage by contact
with vegetation.

3.3.5 BPBackup alarm. A backup alarm conforming to SAE J994, type C shall be
provided. The backup alarm shall be automatically disabled vhen operating in
the blackout mode (see 3.5.2.2.3). The backup alarm signal shall be audible
above, and distinguishable from the surrounding noise level and other onboard
tractor alarms.

3.3.6 Horpm. An operator controlled horn shall be furnished. The horn
shall be 20 dB(A) above the normal tractor operating sound level at a distance
of 50 feet from the front of vehicle.

3.3.7 Pully equipped tractoxr. The type I fully equipped tractor shall be
defined as the tractor equipped with a loader front attachment (see 3.6.1.2),
a rear mounted backhoe (see 3.6.2.2), heavy duty rock bucket (see 3.6.2.2.1),
radio equipment (see 3.5.,10.3) (if required see 6.2), specified portable
auxiliary tools (see 3.7), hose vreel (see 3.7.5), ROPS and FOPS, other
equipment (see 3.5.12.3), and spare tire. The type 11 fully equipped tractor
shall be defined as the tractor equipped with a forklift front attachment (see
3.6.1.3), a rear mounted crane (see 3.6.2.3), specified portable auxiliary
tools (see 3.7), hose reel (see 3.7.5), ROPS and FOPS, other equipment (see
3.5.12.3), and spare tirae.

3.3.8 Dpigensions.

1 3T.R.1 Drarnll -_.'sldl-h. Dvear

LN IR BN i

inches for highway travel.

3.3.8.2 Height. The fully equipped tractor (see 3.3.7), less exhaust and
air intake stacks, shall not exceed 102 inches. To allow for air drop (see
3.4.7.5), the height shall be reducible to 90.5 inches or less. Reducible
height shall be accomplished utilizing only common hand tools (see 3.5.12.3).
Deflation of tires or removal of tires and rims is not permlssible to reduce
height. -

3.3.8.3 ¢Qverall clearances. The angles of approach and departure for the
tractor shall not be less than 30 degrees. The tractor shall be capable of
negotiating, in forward and reverse gear, and 18-inch vertical step without
assistance of the front or rear attachments.

3.3.8.4 langth. The length of the tracter and attachments shall be such
that two tractors shall be transportable fn Cl30 aircraft with a minimum of
disassembly (see 3.4.7). Length of the alr frame is 480 inches. Front and
rear attachments may not be removed in the allowed disagssembly for air
transportability.

3.3.8.5 Weight. The weight of the fully equipped tractor (see 3.3.7) with

a three quarter full fuel tank and all other reservoirs filled to operating
level minus radio where equipped shall not exceed 16,000 pounds.

12
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3.3.9 Fuel and lubrication. The tractor shall be operable with applicable
standard military fuels and lubricants, MIL-T-83133, VV-F-800, MIL-L-46167,
MIL-L-2105, MIL-L-2104, MIL-G-10924, MIL-M-7866 and MIL-G-23827, without
adverse effect on vehicle components or warranty. Scheduled maintenance and
lubrication intervals required by the component manufacturers shall be
required not more often than every fifty hours, except before and after
operation checks. Military lubricants shall be used for initial f£ills.

3.3.10 Material.

3.3.10.1 Material deterioration prevention and contrel. The tractor shall
be fabricated from compatible materials, inherently corrosion resistant or
treated to provide protection against the various forms of corrosion and
deterioration that may be encountered in any of the applicable operating and
storage environments to which the tractor may be exposed.

3.3.10.2 pDissimilar petals. ' Dissimilar metals shall not be used in
intimate contact with each other unless protected against galvanic corrosion.

Disgimilar metals and methods of protection are dafined and detailed in
MIL-STD-889.

3.3.10.3 Identification of materials end finishes. The contractor shall
identify the specific material, material finish or treatment for use with
component and subcomponent, and shall make information aveilable upon regquest
to the, contracting officer or designated representative.

3.3.10.4 Recovered materjials. For the purpose of this réquirement,
recovered materials are those materisals which have bean collected from selid
waste and reprocessed to become a source of raw materials, as distinguished
from virgin rav materials. The components, pieces and parts incorporated in
the tractor may be newly fabricated from recovered materfals to the maximum
extent practicable, provided the tractor produced meets all other requirements
of this specification. Used, rebuilt or remanufactured components, pieces and
parts shall not be incorporated in the tractor,

3.3.10.5 Tire material. Tires shall not exceed & calendar quarters in age
from date of cure of the rubber. to date of manufacture of the tractor.

3.3.10.6 Rubbexr hose material. Hoses furnished to the Government shall be
not more than 4 calendar quarters old from the date of cure of the rubber to
date of manufacture of the equipment. Rubber hose material shall be

compatible with the chemical characteristics of the type of fuel, coolant, and
hydraulic oil usged.

3.3.11 Buclear-bjological-chemical (NBC) environment. The tractor shall be
operable by personnel in accordance with 3.3.1.2, wearing the following
complete protective ensemble:

a. Chemical-blological mask, MIL-M-51282 (NSN 4240-00-926-4200),

b. Chemical-blological hood, MIL-H-51291 (NSN 4240-00-999-0420).
c. Chemical protective suit, MIL-S$-43926 (NSN 8415-00-407-1062).
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d. Chemical protective glove set, MIL-G-43976 (NSN 8415-00-033-3519).
e. Chemical protective footwear, MIL-F-43987 (NSN 8430-01-021-5978),

The operator shall be capable of actuating and operating all controls (i.e.,
levers, switches, pedals, knobs, handles, attachments, and auxiliary tools)
without interference csused by the ensemble that precludes performance of the
wission. The protective ensemble, as listed above, will be furnished by the
Government as loaned equipment in order to permit performance of thes tests
required in 4.5.2.8 (see 3.10).

3.3.12 Vehicle wejight clasyification sign kit. The contractor shall apply
the Government furnished vehicle weight classification numbers’ to each tractor

utilizing a vehicle weight classification number kit conforming to HIL-S-40626
(seg 1.9 and figu_!e 2}. The kit ghall he locgted on the fr F rha toastas

cated on the ITont ©1 the Tractor

in a location approved by the contracting officer. The contracting officer
shall assign the classification number to be displayed on the vehicle,
Instructions for changing the number based on the tractor configuration shall
be provided in the operator’s manual.

3.3.13 Stenciling. Stenciling of the appropriate service registration
nuabers as specified by the contracting activity and other markings shall be
applied in accordance with MIL-STD-642. Registration numbers shall be
furnished by the contracting officer (see 6.2). The markings shall be painted
with lusterless black conforming to MIL-C-46168 or MIL-C-53039. For
canouflage pattern painted tractors, markings on black or brown segments shall
be camouflage green conforming to MIL-C-46168 or MIL-C-53039. All lifting and
tiedown points shall be marked *"Lift", "Tiedown™, or "Lift and Tiedown™.
Tiedown and slinging provisions shall be clearly stencilled on the tractor.
The tire pressure, as specified by Tire and Rim Association Yearbook, shall be
stencilled above each tire as "TP (specify) LBS". All stencilling shall
conform to MIL-STD-1472, 5.5, but shall be a minigmum of l-inch high.

3.3.14 ] uct{ { id | tio ' d
Instruction, caurion, identification, operating and data plates shall be 1n
accordance with MIL-P-514, type II1, composition C (GG-P-455, type I, grade A,
clasg 1) material. Unless otharwiae specified (gsee 6.2), model number,
nomenclature, national stock number (NSN), contract number, date of
manufacture, manufacturer’'s serlial number and the appropriate service
registration numbers as specified by the contracting activity shall be
imbedded or embossed on an addf{tional metal identification plate and installed
in the vehicle cab in a readily visible location. The identification plate
shall alse be marked “CARC/Month/Year®™ with the month and year the vehicle was
painted with paint conforming to 3.3.16. The tractor shall be equipped with
plates containing instructions; plates or diagrams, including warnings and
cautions describing any specisl or important procedures te be followed in
assexbling, operating, or servicing the fully equipped tractor (see 3.3.7). A
lubrication data plate In accordance with SAE J753 shall be mounted on the
vehicle, identifying military lubricant and applicable temperature ranges for
operation. All labeling shall conform to MIL-STD-1472, 5.5.
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3.3.15 Eage of maintenance. All components requiring drainage provisions
shall not drain on other components. Drainage provisions shall allow for
drainage of fluids into a suitable container. Drain holes shall be provided
vherever liquids way accumulate, and deterioration may ocecur. Drain plugs
installed in engine, transmission, transfer case, axles and hydraulic
reservoirs shall be of the permanent magnet type and at the lowest point. If
the transmission oll pan must be removed to change the filrer, a permanent
magnet attached on the inside of the oil pan is acceptable in lieu of the
magnetlc drain plug.

3.3.15.1 Lybrication fittines. Lubrication fitrings shall conform to
SAE J534 or DIN 71412. Fittings shall be in a protected, accessible location.
Fittings shall be accessible by all grease guns conforming to MIL-G-3859,
equipped with a hydraulic coupler conforming to MS24207 and a 10-inch flexible
extension. Accessibility to fittings shall be provided without removal or
adjustment of accessories or parts. Accessibility shall be in accordance with
3.3.15,

S L ey I T AN R S Rl AL fEmam Ml A swe mTmiiis TSR WWA AW i laaEILe WA Wl

tractor that are normally painted and all exposed surfaces that require
protection from the enviromment shall be cleaned, treated end painted in
accordance with MIL-T-704 type F or G. Unless otherwise specified (see 6.2),
top coat color shall be camouflage green 383 conforming to MIL-C-46168 or
MIL-C-53039. tWhen specified (see 6.2), the tractor shall be overcoated in
accordance with the Govermment furnished camouflage pattern with MIL-C-46168
or MIL-C-53039 top coat of the colors specified in the camouflage patterns
except the first arcicle may be camouflage green 383. All surfaces of the
tractor which exceed 400 °F during operation shall not be primed or painted as
specified above but shall be painted in the appropriate color of the base coat
or camouflage pattern scheme if applicable with heat resisting paint
identified in MIL-STD-193. All hardware not normally painted shall be treated
to provide limited reflectivity. The entire tractor including the underside
and under the hood except for the engine and transmission as noted below shall
be painted in accordance with paint conforming to MIL-C-46168 or MIL-C-53039.
The engine and transmission if unexposed shall be painted or provided a non-
reflective surface; if exposed, the engine and transmission shall be painted
in accordance with MIL-C-46168 or MIL-C-53039. There shall be no exposed
unpainted -ornamental -trim.

3.3.16.1 Camouflage pattern data. When specified (see 6.2), the contractor
shall provide camouflage pattern data.
3.3.17 Fupgus and moisture resf{stance. Electrical circuitry, including all

copponents and connections except as specified below, shall be protected from
the effect of fungus growth and woisture by an overall treatment with a
varnish conforming to MIL-V-173, composition sgpecified in 3.3.17.1.

a. Coumponents or circult elements which are inherently fungus and

moisture resistant or which are hermetically sealed need not be
treated.
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b. Components of circuit elements whose functions will be adversely
affected by the varmish coating shall not be treated,

When used, the varnish shall be applied by spray, brush, or a combination of
both to give complete coverage to component or element surfaces previously
cleaned and prepared so that the surfaces are free from all foreign matter
that would interfere with the adherence or function of the varnish.

3.3.17.1 Compogition. Composition II shall be used only in the case when
local air pollution regulations governing the application of varnish precludes
the use of composition I. When composition 11 is used, the contractor shall
provide evidence to the Government that the use of composition II is required,
and shall certify that the composition Il material complies with Rule 442,

South Coast Air Quality Management District.

3.3.18 Decontamipatjion unit. A bracket assembly conforming to M553052
shall be furnished and mounted by the contractor. The location of the bracket

shall be such that {t is accessible to personnel and provides cleasrance to
remove and emplace a 5 gallon container conforming to MIL-C-1283 with a
maxioum weight of 54 pounds. The bracket shall be located awsy from heat
sources.

3.3.19 Rustproofing. The tractor shall be rustproofed in accordance with
MIL-R-46164.

3.3.20 Workmapnship. The tractor, attachments and auxiliary tools shall be
free from defects such e&s poor welds, rust, eracks, and other defects that
could impair its operation or serviceability.

3.3.20.1 Castings and forgings. All parts, components, and assemblies of
the tractor which include castings and forgings shall be clean of harmful

extraneous material such as sand, dirt, sprues, scale, and flux. Rework
material shall meet typical mechanical properties of new casted or forged
material and not affect fit or fumetion.

3.3.20.2 Metal fabrication. Metal used in fabrication shall be free from
kinks and sharp bends. The straightening of material shall be done by methods
that vill not cause injury to the material. All bends shall be made with
controlled means to insure uniformity of size and shape. Precaution shall be
taken to avold overheating. External surfaces shall be free of burrs, sharp
edges, and corners; except when sharp edges or corners are required or where

P S P ey R
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Lney are not aeiriménta. to sarely.

3.3.20.3 ¥Welding apd welders. Welding procedures, welding procedures
qualification, and welder qualification shall be in accordance with AWS D14.3.
In the event of poor welds, the Government reserves the right to require
retesting of any welding personnel. All test results, welding procedures and
procedure qualification records shall be made available to the contracting
officer or representatives upon request.
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3.4 Performance.
3.4.1 Cradeability and speeds.
3.4.1.1 Gradeability. On a 60 percent grade free of loose material, the

tractor shall be capable of starting on and ascending and descending the
grada.

3.4.1.2 Iracter gpeeds. The tractor shall maintain speeds on dry class I
good roads (per SAE J688 and J1349%9) as follows:

a. Tractor (see 3.3.7) on a 3 percent grade: 30 miles per hour (mph).

b. Tractor with 13,500 pound CVW towed pneumatic tired trailer (N796Al1)
on a } percent grade: 20 mph.

¢. Tractor with 13,500 pound GVW towed pneumatic tired trailer (M796Al)
on a 30 percent grade: 3.5 mph.

3.4.1.3 Maxjmum speed. The tractor shall be capable of maintaining
sustained speeds on level dry class I good roads (per SAE J688) of not less
than 40 mph when operated with the engine at governed speed.

3.4.2 BReserve tractive ability. The tractor shall develop a reserve
tractive force (drawbar pull) of not less than 11,000 pounds at 2.0 +0.1 mph,
on a dry level concrete surface with no more than 15 percent slip, in
accordance with SAE J872.

3.4.3 Curb ¢learance cirgle. The tractor curb clearance circle when
measured as specified In SAE J695 shall be no greater than 38 feet.

3.4.4 BSide slope travel. The tractor, with attachments in the prescribed
travel position, without towed load shall be capable of negotiating side
slopes, packed surface free of loose material, up to 30 percent with each side
of the tractor up slope without any wheel leaving the ground. As a result of
the operation, no evidence of faulty lubricatiom, leakage, or other
malfunction shall be found.

3.4.5 Fordipg. The tractor, without prior preparation, shall ford hard-
bottor water croasings to a depth of 30 inches plus turbulence caused by
movement through water for not less than 15 minutes duration at 15-minute
intervals for a 2-1/2 hour peried without damage or additional maintenance
prior to further operation, and without contamination of lubricants Iin those
enclosures which are designed to exclude contaminacion.

3.4.6 Crosg countyy mobility. The fully equipped tractor shall be capable
of cross country operation to enable employment over varied terrain ranging

from firm ground to soft soil, sand, mud and snow. The mobility
characteristics must equal or exceed those quantified in STANAG 4250.

3.4.6.1 Mobility rating speeds. The tractor shall demonstrate the
following cross country performance when executed through STANAG 4250,
tactical standard level.
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Ierrain Scenario Percent NO GO V 80 (MPH)

West Germany Fulda Quad DPry 17 13
Middle East MAFRAQ Quad Pry 12 13
Middle East MAFRAQ Quad Dry-Sand 17 7

3.4.6.2 Yehicle cone index (VCI). The tractor at full operational weight
(GVW) shall possess a single pass vehicle cone index (VCI) fine grained of not

greater than 31, when dafined in accordance with STANAG 4250,

3.4.6.3 Ride guality. The tractor shall be capable of traveling at a speed
of 20 oph over a 1.0-inch root mean square (RMS) and 12 mph over a 1.5-inch
RMS course while sustaining a maximum of 6 watts vertical absorbed power at
the driver’s station with tires at normal cross country inflation pressure.
The tractor shall be capable of traveling at not less than 40 mph over a four-
inch half round obstacle without transmitting a vertical shock load in excess
of 2.5 g's to the driver.

3.4.7 Iranaportabllity. The tractors shall be capable of being transported
worldwide by highway, rail, marine, and air modes 1n €130 and Cl41 alreraft

and medium 1ift helicopter. The applicable transportability criterjion is as
set forth in MIL.STD-1791 and MIL-STD-1366 (see 6.13). The tractor shail
withstand impact forces encountered in rail and air shipments without damage
or permanent deformation. The tractor shall not exceed the Gabarit
International De Chargement (GIC) clearance dimensions shown i{n figure 1 for
rail transport. The vehicle slinging and tiedown provisions shall withstand
all forces to be encountered during loading or transportation (see 4.5.2.23).
Preparation for internal air transport and reassembly after transport in C130
and Cl41 aircraft shall be accomplished in 60 minutes or less using only
common hand tools (see 3.5.12.3).

3.4.7.1 Slinging provisions. The tractor shall be provided with four
slinging provisions conforming to MIL-STD-209, type Il equipment class 1 or 3.

The provisions shall enable the tractor to be liftad in the normal traveling
or operating position. Parachute suspension provisions (see 3.4.7.3) may be
used as slinging provisions if they meet the requirements of MIL-STD-209.

3.4.7.2 Jiedown provisjons. The tractor shall be provided with integral
provisions to permit tiedown of the tractor to the floor or deck of the
transportation medium or the alrdrop platform. The tiedown provisions shall
conform to MIL-STD-209, type II equipment class 2 or 3, The type I tractor
shall conform to MIL-STD-8l4 for both low velocity airdrop and low altitude

parachute extraction system {LAPES).

3.4.7.3 Pparachute suspension provisjons. The type I tractor shall be

provided with four parachute suspension provisions conforming to MIL-STD-814.

3.4.7.4 External helicopter trapsvort. The fully equipped tractor
{see 3.3.7) minus the radio (see 2.5.10.3) shall be capable of being

externally transported by medium 1lift helicopter.
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3.4.7.5 Airdrop.  The type I tractor shall conform to MIL-STD-669 for
alrdrop from Cl30 and Cl4l alreraft without breskage or permanent deformation
of any structural member or component, or loss of the tractor to perform all

functions specified herein. When rigged for airdrop in accordance with
_N!IL-SID-QQQ the tractor ghall mest tha gerahlichad rinaff survas far the €130

R wW A ArsIMAAe A AR W S wharaALSMUESe e TaL wame vo T

and Cl4l alrcraft as defined in MIL-STD-1791. Disassembly and resssembly for
low velocity ‘airdrop and LAPES shall be accomplished in a combined time of not
more than 60 minutes by no more than 2 people. Tires or wheels shall not be
removed for airdrop. The suspension system and tires shall be capable of
withstanding four-inch vertical travel upon impact when sitting on six inches
of honeycomb material.

1.4,7.5.1 Extraction parachute pyrovisions. A single fitting shall be
provided for attachment of the parachute extraction system for low velocity
airdrop. Tha fitting shall conform to MIL-STD-814 and shall withstand
stresses in the amount and direction of pull specified without weld failure or
permanent deformation of the vehicle or the provisions. LAPES extraction
fittings shall be provided unless vehicle design permits platform extraction
as specified in MIL-STD-814.

3.4.7.6 PRall i{mpact. The tractor shall satisfactorily complete the rail
inpact test ln accerdance with 4.5.2.21.

3.4.8 Reliabjlity. The specified mean time between failures (MIBF) for
types ] and 11 tractors shall be 70 hours when tested in .accordance with
4.5.2.31.

3.4.9 Copponent durabillity. The tractor shall complete the first article
tests specified herein (see 4.3.2) without fallure of internal components of
the engine, trangmission, transfer case, axle assembly or primary hydraulic
pumpa. Failure to mset this requirement shall require complete retest.
Retest, if requirad may be accompllshed with reworked or new tractors at the

option of the contractor. 1Im the event the contractor elecis to use reworked
tractors, previous test hours will not be considered in any way.

3.4.10 Maintepance ratic. The ratio of maintenance man hours to operating
bhours for all scheduled and unscheduled maintensnce (exclusive of daily crew
checks and services) specified herein shall not exceed 0.36.

3.4.11 Enviropmental condition. Without the use of any external means, the
engine shall start within 5 minutes and the tractor, including all attachments

and 911 arw{iliare fonles chall operate under f1111-1and sondiciane within
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fifteen.minutes after engine gtart in any ambient temperature from -25 to
+120 *F. The tractor, all attachments and all auxilisry tools, shall be
capable of being stored for extended periods in temperatures ranging from -30
to +160 °F without damage. Cold start aids muat be integral with the tractor
and aids which rely upon external support such as an electrical power source
shall not be used. Hand-held aerosol cans are not permitted. The tractor
shall be capable of operating in hot, humid tropical environments and dry
dusty environments.
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3.4.12 Electromagnetic interference. The electromagnetic interference
emission characteristics of the tractor shall meet the limits specified in
MIL-STD-461, part 8, class Cl, group 11, except that a 20 dB relaxation is
pernitted in the emission limits The operator’s horn is exempt from

electromagnetic inter

3.4.13 High altitude electromagnetic pulse (EMP). Schematic and electrical

diagrans detailed to the component level (i.e., resistors, capacitors, filter,
transistors, and silicone controlled rectifiers) shall be furnished to assist
the Government in performing the EMP evaluation. These diagrams shall include
the value of all of the components. The vehicle shall be furnished to the
Government and shall be evaluated to determine the necessary protection
devices for protection against EMP.

3.4.14 Trajiler towing. The tractor, with the front and rear attachments in
the travel position, shall negotiate a 20 percent side slope towing a 13,500
pound GVW pneumatic tired trailer (M796Al). The tractor with the attachments
in the travel position shall be capable of full turn steering lock to lock
without any interference with or damage to the trailer with the lunette fully
extended.

3.5 Chassig components. The tractors shall retain a common tractor design
between each rype.

3.5.1 Engipe. The diesel engine shall be selected in accordance with
MIL-STD-1410 and shall be of the liquid cooled or air cooled compression
ignition type. For the purpose of selecting the engine, the tractor shall be
classified as a class 11 end item in accordance with MIL-STD-1410. The
tractors must conform to the EPA standards of MIL-STD-1410 (1.4.1.2.b), or be
granted the necessary exemptions by the EPA. A full flow oil filter system
shall be provided. A label in accordance with MIL-STD-1472 specifying filter
type shall be placed near the point of filter installation.

3.5.1.1 Cooling system.

3.5.1.1.1 Water cooled engine. The cooling system shall maintain the top
tank coolant at a temperature approved by the engine manufacturer when
operated under the condition specified herein. The cooling system shall
provide adequate cooling to the engine, in an amblent air temperature of
120 °F, at 85 percent of the rated horsepower. If the radiator cooling system
is used to cool the retarder and transmission system, the cooling system shall
be capable of adequately cooling the transmission in addition to the engine as
described. All coolant hoses shall conform to MIL-H-62217 and Z2-H-428 and be
secured with corrosion resistant steel bands with corrosfon resistant saddles
and screws in accordance with SAE J536, type F, style &4, Initial fi{ll of the
cooling system shall be in accordance with 5.1.2. 1f required, the coolant
system shall include a de-aeration system of sufficient capacity to handle
coolant draw down as required by the engine manufacturer or & coolant recovery
reservoir of not less than 5 percent of the total coolant system capacity.
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3.5.1.1.2 alr cooled ongine. The air cooled engine shall provide adeguate
cooling in an ambient air temperature of 120 °F at 85 percent of the rated
horsepower. The thermal conditions of the engine will be indicated by a
cylinder head temperature gauge and warning light.

3.5.1.1.3 Fan clutch. If a thermostatically controlled clutch for vehicle
cooling system fan i{s provided, it shall be equipped with a positive lock-up
in case of faillure. The tractor shall be capable of the performance specified
with the fan clutch engaged. The fans shall not operate when the engine is
shut off.

3.5.1.2 GovernoL. The engine governor shall be sealed to prevent
tampering. Governor control linkage (foot throttle) shall be adjustable to
permit variable adjustment of engine rpm (revolutions per winute) up to
governed speed. The accelerator control system shall conform to Federal Motor
Vehicle Safety Standard (FMVSS) 124.

3.5.1.3 Engine air induction system. The engine air induction system shall
be furnished complete and installed from the air inlet silencer to the engine
assembly intake opening. The induction air ducts ghall not require
disassenbly for normal vehicle maintenance or element servicing., The air
ducts shall be heavy duty, reinforced molded contour air ducts or heavy duty
ridged material ducte. Any portion of the air induction system below the 30
inch fording height (plus turbulence caused by vehicle movement through water)
shall be sealed against warer entry. Hose clamps where required, shall be
austenitic or 300 series stainless steel bands with austenitic or 300 serles
stainless screws in accordasnce with SAE J536b, type F, gtyle 4.

3.5.1.4 Alr cleaper. The tractor will be equipped with a dry type air
tleaner provided with a safety element and an inertial type pre-cleaner in
accordance with MIL-A-62048. The air cleaner shall be so located that removal
for transportation in any mode as specified herein shall not be required. An
automatic dust ejector shall be provided. An air cleaner restriction
indicator, visible from the drivers seat, shall be provided.

3.5.1.5 Epgine starting. An ether injection system or a glow plug fixed
preheating system capable of operation from the operator’s station shall be"
provided. The ether system shall conform to MIL-E-52649, type III. The
systen shall be non-functional when the engine i{s warm or running. A charged
primer cylinder shall be provided.

3.5.1.6 Qf] sampling valves. O0il sampling valves conforming to MIL-V-81940
shall be provided on the engine, transmission (1f a hydrostatic or powershift

transaissfon is furnished) and hydraulic systems with capacities over 5
gallons. The valves shall be located in such a way as to insure that
personnel will not be exposed to danger when taking oil samples with the
engine running. The location of the oil tap shall be such that vhen samples
are taken, it shall be a true representation of oil that is flowing while the
engine is running. Sawmpling valves shall be labeled (in accordance with
MIL-STD-1472), "crankcase", "transmission”, or “"hydraulic® system, whichever
is appropriate to indicate the type of oil sampled,
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3.5.2 Electrical gsvstom. A 24-volt electrical system shall be furnished in
accordance with Federal Motor Carrier Safety Regulations (FMCSR) 393.27
through 393.33. The alternator shall provide sufficient amperage to operate

- » =k
all electrical components of the tractor simultansously as well as charge the

battery. This shall include radio power when specified (see 6.2). The system
shall incorporate reverse polarity protection and means to prevent starter
engagement with engine running. A wiring harness and comnector to mate .the
tractor with the elecctrical system on a towed vehicle shall be furnished., The
comnector shall be in sccordance with MS75021 and shall be furnished with
matching 4 bolt spring loaded cover. The connector receptacle shall be
mounted in accordance with SAE J84%, The connector shall be labeled “TRAILER
CONNECTOR". All electrical switches shall be protected from water entry and
freezing. - '

3.5.2.1 §laving components. The tractor shall be equipped with a 24-volt
slave receptacle conforming to MS52131. The slave receptacle ghall permit
charging of the bacteries and slave starting of the engine from an external
pover source and shall also provide a pover source for charging and slaving
other equipment. The slave receptacle shall be installed on the exterloer of
the tractor near the battery enclosure and shall be accessible to personmnel

standing on the ground. The slave receptacle shall be labeled “SLAVE, 24
VOLTS".

3.5,2.2 Lighting. All tractor lights, reflectors, and wiring shall be in
accordance with MIL-STD-117%. Lights and reflectors .shall not be mounted on
vehicle bumpers. Rear lighting shall be mounted in a protective location to
preclude damage when interfacing with other vehicles or ancillary equipment.
Polycarbonate lens shall be provided in all lights except sealed beam
headlights and service lights. The tractor shall be equipped with a lLight
switch conforming to MS51113 which controls service lights, blackout lights
and instrument panel lights All externsl lights shall be 1noperab1e when the
blackout lights are used. Interior lights, instrument gauge lights and
warning lights shall meet the requirements of 3.5.2.2.4.

3.5.2.2.1 Ioplewent working floogd lights. front. Two universally
adjustable front mounted working flood lights with shock mounted sealed beams
shall be provided, mounted forward of the opérator’'s compartment/cab. These
lights shall illuminate the front attachment and the work plane in front of
and on both sides of the tractor. The higher intensity light pattern shall be

directed approximately parallel to the longitudinal axis of the tractor to
provide illumination for the work plane The ligshtas shall serve as h-nd'lin-hr::
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when traveling on and off road if the front attachment blocks 111uminacion of
the front headlights furnished in accordance with 3.5.2.2. In the event the
lights are to function as headlights, they shall meet illumination
requirements of 11,000 candle power for low beam and 24,000 candle power for
high beam. All front lights shall be controlled from the operator’'s
compartment.

3.5.2.2.2 lement workin ood ts, rear. Two universally adjustable

flood lights with shock mounted sealed beam shall be provided and mounted on
the rear of the tractor. The higher intemsity light pattern of the type 1

22




Downloaded from http://www.everyspec.com

MIL-T-53033A

tractor shall be directed approximately parallel to the longitudinal axis of
the tractor to provide illumination for the work plane to the rear of and on
both sides of tractor. -Two universally adjustable flood lights shall be
mounted on the type II tractor booam to illuminate the heook block and for use
as ground illumination. All rear lights shall be controlled from the rear
operator controls,

3.5.2.2.3 BRlackout lights. The tractor shall be equipped with the
following sscure blackout lights:

4. One left front light conforming to Drawing 12360910.
b. Two front marker lights conforming to MS52126.
¢. Two rear stop/taillights conforming to MS52125.

The front blackout headlight shall be mounted on the left front of the plan
outline of the tracter, positioned to provide illumination when the front
attachments are in the travel pesition. The blackout headlight shall be
adjustable., The two blackout stoplights/ taillights shall be mounted adjacent
to the rear taillights, and provided with guards. The blackout stoplighe/
tafillight lens face shall be recessed not less than 1/2-inch behind the hole
or guard. The two blackout front marker lights shall be mounted on the frount,
one on each side of the vertical centerline of the tractor, at the same level,
and as far apart ac practicable.

3.5.2.2.4 ]Interior lighting. The tractor shall be equipped with gauge
lighting or indicators which are readily visible to the full range of
persomnel (see 3.3.1.2). The gauges and instruments lighting shall be
adjustable from 0.1 (FT.C) (foot-candles) to 2.0 FT.C for the initial 50
percent rotation, and from 2.0 FT.C to 5.0 FI.C for the remaining 50 percent
control rotation. Interior lights, gauges and instruments, to include warning
lights, shall not emit energy outside of the 380-700 nanometer wavelength

ranos

3.5.2.2.5 Twrn signals. The tractor shall be equipped with turn signals
and emergency flashers. Emergency flashers, when activated, ghall be
overridden by the vehicle brake lights when the service brakes are applied,
and shall not become operational again until the service brakes are released.

3.5.2.3 Wiring. WVeatherproof wiring and commectors in accordance with
SAE J557/J163, or wmade to IS0 6722 requiraments with DIN 72551 specification
wire shall be provided. Wires shall be numbered in ggggrdnnca with SAE J821,
All wiring shall be routed in a protected location.

3.5.,2.4 Battery. Battery shall be size 6TL, 12 volt in accordance with
MS52149.

3.5.2.5 Battery disconnegt switch. A battery disconnect switch shall be

furnighed to disconnect all .electrical power to the tractor. The switeh shall
be installed in an inconspicucus location inside the cab as near the battery
ground connection as practical and labeled for identification as well as
designating between the on and off positions. .
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3.5.2.6 pBattery mounting. Battery mounting shall be in & compartment above
the fording depth (see 31.4.5) and be accessible for battery removal and
servicing without removing any component except the quick-release battery box
cover if a battery box is furnished. Battery supports, holddowns, and battery
box (if provided) shall be protected with a coating conforming to MIL-C-450.
The battery shall be mounted in such a manner as not to interfere with access
to engine components (accessories). Battery mounting shall provide for
complets support 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 from its mounting bracket or requiring the use of tools.
Battery restraining clamps shall be provided to hold the battery in a fixed
position. The battery compartment shall have provision for drainage and
provision for gas venting at or near the top of the compartment. Cover and
positioning shall be protected against short circuiting. Ungrounded cable
shall be protected by rubber grommets or insulated passages at entry to the
battery box. Battery cables conforming to SAE J1127 shall be furnished with
insulated terminal covers. Positive and negative cable terminals shall be
identified with a red sleeve, labeled "+" and a black sleeve, labeled *-°%,
respectively and corrosion-resistant SAE bolts and nuts provided. Negative
ground shall be provided,

3.5.2.7 Dlagnostic connector assembly (DCA). Unleas otherwise specified

(see 6.2), the tractor shall incorporate an easily accessible DCA in the
operator’'s cab for interface with the Government's Simplified Test
Equipment/Internal Combustion Engines Reprogrammable (STE/ICE-R) specified in
MIL-T-62314. All requirements for the DCA shall be in accordance with
STE/ICE-R design guide for Vehicle Diagnostic Connector Assemblies, Report No.
CR-82-588-003, revision 1. The DCA shall be in accordance with Drawing
12258941 and shall be labeled "Diagnostic Connector Assembly”. As a minimum,
the DCA shall be capable of monitoring the functions defined in table 2-2 of
Report No. CR-82-5388-003 revision 1. Additional test “"parameters” to be
monitored in either the DCA or transducer kit (TK) mode shall be as follows:
fuel return pressure, starter solenoid voltage, and transmission oil pressure,
Test points identified to monitor functions in the TK mode shall be accessible
without the removal of other componente and installed attachments. Those
additional test parameters which are inaccessible for monitoring in the TK
mode shall be monitored in the DCA mode, Fittings/adapters required for
interface with the STE/ICE-R test set when monitoring in the TK mode, shall be
permanently installed on the tractor to assure that adapters in the STE/ICE-R
test set readily mate with TK mode test point locations. A separate wiring
harness shall be provided for the DCA and shall include all wiring and
necessary hardvare to perform required capabilities. A fuel shut-off mechod
shall be provided for conducting compression unbalance checks. The contractor
shall also provide STE/ICE-R vehicle test cards in the format identified in
Drawings 12258955 addressing DCA and TK mode measurements and shall

incorporate the test cards into the tractor technical manuals
3.5.2.8 Circujt breaker. Each electrical circuit shall be protected with a

clrcult breaker in accordance with SAE J553 and shall have labels which
describe the function served by the circuit breaker. Fuses are not
acceptable. .
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3.5.3 Fue)] gystem. Fuel system shall conform to FMCSR 393.65 and 393.67.

3.5.3.1 Fuel systes cogponentsg. The fuel systen shall include a fuel

stralner, water separator with provisions for draining sediment, fuel filters
in accordance with the engine manufacturer’s racommendation, and a fuel
injection pump including provisions for priming or self priming. The fuel
strainer or fuel filcters shall be between the fuel tank and the transfer pump
and shall be readily accessible for inspection and replacement,

3.5.3.2 Puel tapks. All tractors shall be egquipped with corrosion
protected fuel tank(s) and shall conform to the specisl finish requirements of
MIL-STD-193. The type 1 tractor shall have adequate fusl tank(s) capacity to
provida for 10 hours of backhoe excavation per 4.5.2.45 with the engine at the
recomsended engine operating speed. The type II tractor shall have adequate
fuel tank(s) capacity to provide for 10 hours of forklift operatrion (see
4.5.2.49). When more than ona tank is furnished, msans shall be provided to
asgure equalized fuel level and drav in both tanks. Manual shut-off valva(s)

A I, R s tax o £uoo JRST
shall be furnished between the two tanks and at the tank(s) on the fusl BUpPPpLY

line before the fuel filter(s). The valves shall be labeled “"SHUT-OFF" and
shall be provided with double ended arrovs showing the direction of operation
and the funcrional result ({.e. open, off, etc.). Puel tank(s) will be
provided with safety type tank filler cap or caps not less than 3 inches in
diameter. The fuel fil]l port shall be labeled "Diesel Fuel®™ with cast or
enbossed lettexs unless a data plate, in accordance with 3.3.14, is furnished
near the fill pipe marked with "Diegel Fuel” and not less than 1l-inch letter
height. Filler caps shall be located to preclude mud build up and captive
chained to filler neck. Removable strainers are required. The fuel system
design shall be such that fuel spilled during refueling shall not contact any
part of the exhaust or electrical systea. A sealed filler cap and vent shall
be furnished if the tank is below the fording depth or wave action while
foxding. The tank shall accept fuel from a 5 gallon can conforming ro
MIL-C-1283 by a person standing on the ground or a surface on the tractor
suitable for standing. The fuel tanks shall be equipped with a drain plug at
the lowest point of the tank. The drain plug shall be removable with hand
tools without the removal of any other component. The fuel tank shall be
protected by position or otherwise from external damage. The tractor shall be
able to operate under all conditions herein with 10 percent of the total fuel
remaining.

3.5.4 Exhaust systen. The exhaust system joints shall be leakproof. The
exhaust pipe location shall not create a toxic, thermal, or nauseous hazard to
operatorsg or maintenance personnel who must perform tasks when engloe 1s
operating. The exhaust pipe(s) shall be configured or equipped to prevent
entry of rain water when vehicle is not operating. Exhaust mufflers and tail
pipes shall use corrosion-resistant steel to provide long lasting corrosion
protection. A wire mesh protective screen will be placed around the vertical
exhaust pipe in order to protect the user from burns resulting from incidental
contact. The exhaust system shall be provided with a spark arrestor
conforming to Forest Service Standard 5100-1 when tested in accordance with
SAE J350.
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3.5.5 Drive assembly.

3.5.5.1 Iransmigsion. The vehicle shall be equipped with either a manual
or automatic/powershift transmission. When furnished, automatic or powershift
transmissions shall be protected from damage when the operator moves or
attempts to move the directional concrol to the opposite direction while the
tractor is in motion. The transmission fluld of tractors equipped with
automatic or powershift transmissions shall have filter(s) with replaceable
elements. The transmission housing shall have a protective measurs installed
to prevent possible damage from debris caused by cross country movement.

3.5.5.1.1 Automatic/powershift transpissions. If provided, the automatic/
povershift transmission shall provide controlled application of the clutches
to provide smooth shifting, liniting slippage which would damage the clutches.
All transmission gears shall be constant mesh. O0il pressure for actuation of
the transmigsion clutches, for torque converter supply, and for transnission
lubrication shall be supplied by a mechanically driven pump. The transmission
shall be capable of withstanding maximum stall operation for a minimun of 30
seconds without damage or permanent deformation and without exceeding the
fluid temperature limit of 250 *F. A neutral start switch shall be provided,
A downshift inhibitor system that prevents driver shift control action from
overspeeding or damaging the engine, transmission, or drive train components
shall be provided.

3.5.5.1.2 ugnggl_;;_ngmlggigng All manual transmission gears shall be
fully synchronized.

3.5.5.1.2.1 ¢lutch. A clutch properly matched to the tractor's power train
shall be provided with the manual transmission.

3.5.5.2 lQower take-off (PTQ) provisions. Heavy duty PTO openings shall be
provided and shall be utilized for the purpose of driving tractor mounted
hydraulic equipment. The PTO shall have a positive lock in the neutral
position to prevent accidental engagement. The PTO must turn in direct
proportion to engine speed.

3.5.6 [Frame. The frame strength, stiffness and torsional flexibility shall
be such to prevent weld failure damage or permanent deformation during on and
off road operations specified herein.

3.5.7 Axles and suspension.
3.5.7.1 Torgue limiting differentials. An off-highway commercial traction

control device or positive direct drive to each wheel shall be required in
each axle or wheel of the tractor with minimum effect to vehicle steering.
The traction control shall insure that power 1s transmitted to the wheel
having traction when the opposite wheel looses traction and may be of an
automatic cype or direct drive. If a full locking or controllable biasing
traction control device 1s utilized, it shall feature a manual engagement and
disengagement contrel. The all wheel drive and lock-up provision shall be
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capable of being engaged or disengaged while under power in the travel mode
without stopping the tractor. A warning light shall be installed and labelled
*Differential Locked Out” (in accordance with MIL-STD-1472) in a position
clearly visible to the operator snd shall be illuminated wvhen engaged.

3.5.7.2 Axles. All axles shall be powered.
3.5.7.2.1 Interaxle differenstial. Interaxle differential vhere required by

traction dssign shall be squlpped with a lock-up device (sea 3.5.7.1). Iif
provided, interaxle differentials in the locked-up mode shall have automatic
disengagement above 10 mph. Individual axle differentials shall be lubricated
80 as to guard against sefzure in cass of spinout. Differentials, axlas and
brake components shall be interchangeable from front to rear within design
constraints. Wheel offset shall be the same on all axles to allow
interchangeability of wmounted wheels and tirea. Axle torque rating will not
be exceedad due to inter and intra-sxle differential action. All axles shall
be properly vented and equipped with lubricated wheel bearings and ssals

adequate to meat fnrdiqg requiramant {(gee 3.4.5),

3.5.7.3 Suspension. Damping shall be provided on all axles. The type II
tractor shall be equipped with a front auspension lockout. . The lockout shall
be capable of being aengaged and disengaged by the operator seated in the cab.
A wvarning light shall be installed and labellad *Front Suspension Locked Out”
(in accordance with MIL-STD-1472) in a position clearly wvisible to the
operator and shall be flluminated uhnn engaged.

3.5.8 Ehgglg_gg__;igg The tractor shall be equipped with single tire and
vheel assemblies on each axle. The rims shall not be of the multi-piece type.
Rim ratings shall conform to Tire and Rim Association recommendations for the
type and size of tire furnished. All rims and wheels shall be identical.

3.5.8.1 Tires. The tractor shall be equippad vith wmulti-purpose all
traction tread tubeless radial tires. Tire ratings shall conform to Tire and
Rim Association recommendations for the type and size of ctire furnished.
Valve caps shall be provided. All tires must be equipped with adequate valve
extenslons and be so designed and mounted as to perwit checking tire pressure
and inflation using only standard passenger vehicle size valve bore pressure
gauge (see 3.5.12.3), Hydroinflation or ballasting of the tires is not
permisgible.

1.5.8.2 Snare rire and vhaal agnamhlv, A spare tire and whesel assaﬁbly
identical to those provided on the axles shall be provided mounted on a spare

tire carrier mounted in a readily accesgible ‘location.

3.5.8.3 I11g_gng_ghggl_ggigmhlx_hglgngg. All tire and wheel assemblies
shall be balanced, .

3.5.9 @Qexvice brakes. The tractor shall be equipped with a complete dual
brake system conforming to MIL-STD-1180, and applicable FMVSS 105 and 121.
Brake fluld shall conform to MIL-B-46176. The brakes shall conform to FMCSR
393, subpart C, Brakes. The fully equipped tractor shall be capable of ‘making
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a gtraight line full stop from a road speed of 20 mph within a distance of 30
feet on dry level pavement and shall make a full stop from a vehicle speed of
40 mph at an average deceleration rate of 14.4 ft/sec®. An automatic load
sensing variable proportioning brake system shall be provided to regulate the
braking power in proportion to gross axle loads. The service brakes shall
also stop and hold the fully equipped tractor on a 60 percent grade on dry
concrete, pointed efther uphill or downhill. The force that the operator must
apply to the brake while making the above listed stops and holds shall not
exceed 37 pounds. In the event of power gansist failure, the brakes shall be
operable with a force not to exceed 70 pounds with the tractor on a level
surface. When disc brekes are furnished, a disc pad wear indicator systea,

shall be provided, warning the operator chat inspection/maintenance of disc
pads is required.

3.5.9.1 Rarking brake. A parking brake system shall be furnished and shall
conform to FMCSR 393.41, except that it shall hold on a 40 percent grade
pointing either up hill or down hill. The force required by the operator to
apply the parking brakes as described above shall not exceed 24 pounds for
hand actuated parking brakes or 57 pounds for foot actuated parking brakes.

3.5.9.2 Alx storage reservoir tanks(s). The air storage reservoir tanks
capacity shall be in accordance with FMV55-121 requirements. The tank shall
be equipped with a drain valve, safety valve, and check valve, between
compressor and last reservoir tank.

3.5.9.3 Alr system accessorjes. When an air service brake system is
provided, the following accessories shall be furnished:

Foot contrel-suspended or treadle type brake pedal.
Alr pressure gauge visible to the driver.
Low air pressure warning buzzer and light.

Alnn Al awvoanaratny wiech b o -

Cond.L avaporalor with snatter resistant translucent container or

dryer system with automatic drain valve. This requirement shall be

applicable to any air system which may be supplied for operation of

the tractor.

e. The vet tank shall be equipped with a drain valve that is readily
accessible from the side of the vehicle.

f. Air control valves.

8- Alr brake service and emergency line couplers conforming to SAE J318

on the front of the tractor. A relay emergency wvalve shall alse be
provided.

fl.ﬂ Uo

3.5.9.4 Irailer brake contrel system. A complete trailer brake control
system shall be furnished that includes the following:

a. Identificacion of emergency and service lfnes, as well as
noninterchangeable connectors.

b. Coilncident control of trailer brakes with tractor foot control.

c¢. Independent hand control for trailer brakes.

d. Tractor mover protection valve with dash control and automatic break-

away feature.
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e. Trailer stoplight operative with foot brake and with hand control for

. trailer brakes.

f. A wiring harness and connector to mate with the electrical system on
the towed trailer. The interface shall occur at the gsame location as
the air brake line interface. The interface connector will be in
accordance with SAE J849, 12 pin, 24-volt plug and receptacle
(see 3.5.2).

g- Controls shall be located in conformance to SAE J680, convenient to
operator and access to right hand operation.

h. Two "glad hands™ quick connectors te supply air to the trailer brakes.

'3.5.9.5 Brake hoges. The hoses furnished for the brake systam shall
conform to the requirements of MIL-STD-1180 and FMVSS 106.

3.5.10 Cab and operator’'s compartment. The tractor shall be equipped with
an insulated weather type, 2 person metal cab. The cab shall be equipped with

opening doors on each side for operator and passenger ingress and egress,
Glazing in accordance with FMCSR 393.60, 393_6la and 393.62 shall be provided
in the tractor vindshield, the opening windows in sach door and the rear of
the cab. The cab shall provide ventilation to the operator with windows
relled up. Door locks and retention componantg shall be in accordapce with
HIL-STD-IISO. The tractor shall be air transporcable without removing the cab
for transport in the C130 and Cl4l aircraft. The operator®s compartment shall
be furnished with an upholstered, individually adjustable driver’s seat and an
upholatered passenger seat. The driver’s seat shall be adjustable fore and
aft and up and down. The range of adjustments shall be sufficient to
accopmodate the full range of military drivers (see 3.3.1.2). Type 2 seat )
belt restraints as defined in MIL-STD-1180, anchors, and retractors complying
with FMVSS 208, 209 and 210 shall be furnished., Cab and operator’s
compartment design shall comply with 3.3.1.2.

3.5.10.1 Cauges and inctrumants The tractoar ghall be sguinned with ths

""""" A ke S e S M= LR ESE S S YT R * -uene esAlAL A W MRWAPYrV- W

following instruments and gauges readily visible to the full range of military
operators seated in the driver’s seat. All gauges and instruments sh
identified according to function.

a. Voltmeter or ammeter,

b. Fuel gauge. :

c. Engine oil pressure gauge. A low pressure red indicator light or low
pressure alarm shall be furnished in addition to the gauge. Means
shall be provided to check operation of the light or alarm. The red
fondicator light or alarm may be common to the engine coolant indicator
light or alarm.

d. Engine coolant temperature gauge 1f water cooled or cylinder head
temperature gauge lf alr cooled, and a high temperature red indicator
light or alarm shall be furnished in addition to the gauge. Means
shall be provided to check operation of the light or alarm.

e. Torque converter or hydrostatic transmission temperature gauge and
high temperature red i{ndicator light or alarm shall be furnished in
addicion to the gauge. Means shall be provided to check operation of
the light. Manual transmissions shall not require a temperature gauge.
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f. Alr pressure gauge with an audible alarm to indicate low air pressure.

g. Speedometer with odometer,

h. Engine tachometer.

i. Yourmeter which registers the number of engine opersting whole hours
vith 2 pinimun of 9999.

J. Illuminated inclinometer shall be marked in percent slope and the

scale ghall indicate a minimum of 40 percent slope to the left and to
the right of center. It shall be marked with a maximum of 5 percent
increments. A single decal shall in accordance with 3.3.14 shall be
provided in the vicinity of the inclinometer identifying the slope
limitation of all tractors (see 1.2).

k. Disc pad brake wear indicator (see 3.5.9).

3.5.10.2 Accessorieg. The tractor shell be equipped with the following
accessories:

a, Two exterior rearview mirrors. The mirrors shall be adjustable both
horizontally and vertically. Right and left mirrors conforming to
MS53015 shall have not less than 50 square inches unit magnification.
Each outside mirror assembly shall be equipped with a convex mirrer
vith not leas than 25 square inches of reflective surface conforming
to MIL-STD-1180. The exterior mirrors shall be shock resistant
mounted and be capable of folding against che cab and retract upon
impace.

b. Windshield washers and dual multi-speed windshield wipers conforming
to MIL-STD-1180, requirement 104.

€. A personnel hsatar with defroster system and blower, The blowver ghall
be operable independent of the heatar The system shall be capable of
providing heat and window defogging in the operating environment (see
3.4.11) in accordance with SAE J1503 and SAE J382 vithout road load
test condition.

d. Visors for both driver and passenger shall be provided.

3.5.10.3 BRadic mounting provisions. The tractors shall have sufficient

area and provisions to mount a radio set, mounting assembly, and external
antennae mount as specified by the contracting officer (see 6.2). The
Government will supply a sample radic as a Government-loaned equipment. This
will be used in order to determine the correct mounting procedures. The radio
mounting shall be positioned to enable the passenger to operate the radio.
Antenna and power cable access shall be provided with rubber grommets.

3.5.10.4 Rifle pounting provisions. The tractors shall be equipped with a
rifle mounting bracket conforming to drawing number 13229E8015. The bracket

will be mounted within reach of the operator’s position at the rear of the
tractor. It will be placed in a locacion suitable for mounting the M16AL,
M16A2, and M4 carbine. It is incumbent upon the contractor to position the
bracket in a place that neither hampers the operator's movements, nor prevents
the vehicle from operating in the prescribed manner.

3.5.11 Steeripg. A pover assisted mechanical steering or hydraulic
steering system shall be furnished. The steering wheel, either s full or
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partial circle, shall be used for steering. If hydraulic steering is

provided, it shall be powered by a separate hydraulic system or circuit, or
shall have a priority circult.

3.5.11.1 Emergency sateering. Emergency steering conforming to SAE J53
shall be provided for retaining steering control in the event of engine
failure when traveling at any speed to the naximum speed.
3.5.12 7Iogolbox{es). Stowasge space shall be furnished of sufficient size to
hold the specified equipment listed in 3.5.12.3 and the auxiliary hydraulic
tools specified for type I and II tractors (see 3.7). The box{es) shall be of
heavy duty construction and be capable of withstanding all operational shock
and vibration without daformstion or damage under operating and transportation
conditions specified herein., The tool box(es) shall be securely fastened to
the tractor in a protected position above the fording depth and shall have
provision for drainage of liquids. The box(es) ghall be degigned té preclude
entry of water; comstructed of material treated for corrosion resistance and;

equipped with a hinged door, a minimum of two tension type hook latches with
strikers, and a hasp and padlock with a 3/8-inch shackle. The toocl box(ms)
shall be accessible and so located as to be capable of being loaded or
unloaded by the full range of persormel (see 3.3.1.2). The tool box{(es) shall
be capsble of supporting a 500 pound load centrally located without damage or
permanent deformation.

3.5.12.1 Ioco]l box insert. An insert or integral provision shall be
provided to provide lateral restraint te the auxiliary hydraulic tools and
accessories specified herein. The insert or other provision shall be
constructed of a material which shall be capable of withstanding all -
operational shocks and stresses without damage or deformation under operacing
and trangporting conditions specified herein and during removal and
replacement of the hydraulic tools and accessories.

3.5.12.2 Restraining straps. Restraining provisions shall be provided to
retain the auxiliary tools specified per type of tractor (see-3.7) and
accessories in the insert or integral provision to prevent damage during on
and off road travel and air transportation as specified herein.

3.5.12.3 Qthexr equipment. The contractor shall provide one set of the
following items on all production tractors.

moreaeraT -

a. Wheel-nut lug wrench, with handle and wheel removal -and

installacion.

b. Tire pressure gauge, self-contained (10 to 120 psi) suitable for
checking tire pressures,

¢. Pneumatic hose, tire inflator, 25 feet long with quick disconnect
coupling and necessary fittings to inflate the tractor and trafler
tires using the chassis air systenm.

d. Common hand tools required by operator or crew for performance of
operator/crew level maintenance procedures and operation of the
actachments (see 3.6) and hydraulic tools (see 3.7). The contracter
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shall provide a recommended list (see 6.2) of tools for approval by
the Government.

All exterior storage areas shall be furnished with padlocks conforming to
MS535647. 1f wmore than one padlock 1s furnished with each vehicle, then the
padlocks shall be operated by the same key.

3.5.13 gControls and operating mechapnisms. Instruments, controls and
control mechanisms shall be identified as to their function by means of
symbols. Push pull cables, not inherently incorporated in a component such as
a heater or defroster, shall be of waterproof, heat resistance, antifricrion
type, conforming to requirements for marine cables specified in SAE J917. All
exposed parts of the control cables shall be fabricated of corrosion-resistant
steel. The cable shall be covered with a polyethylene jacket.

3.5.14 Fuel, ajr, hydraeulic lines. and £ittings. All fuel, air, hydraulic
lines, and fittings shall be internally clean, prior to and after making

connections, and shall be free from leaks. All lines and fittings shall be

secured in such a manner to prevent rubbing on adjacent lines or tractor
appendages. Fuel and air lines shall not be compatible nor interchangeable.

3.5.15 Hydrauljc system. The tractor shall be equipped with a hydraulic
system for operation of front attachments (see 3.6.1), rear attachments (see
3.6.2), and portable auxiliary tools (see 3.7). The system shall provide for
simultaneous operation of the portable auxiliary tools and attachments which
are operated with the tractor in & stationary position. All components of the
system shall be applied within the component manufacturer’s approved rating
for pressure, temperature, flow and speed. The operating temperature of the
hydraulic system shall not exceed 100 °F above the ambient temperature.

3.5.15.1 Fluid. The systems, including all components, shall be compatible
with and operate on fluid conforming to MIL-L-2104, grade 10 except that fluid
conforming to MIL-L-46167 may be used for low temperature operation,

3.5.15.2 Ports, fittings. and connections. All ports, fittings and

connections for sizes larger than l-inch shall be of the 4 bolt split flange
type conforming to SAE J518B. For sizes l-inch or less:

a. Ports shall be the straight thread O-ring type in accordance with SAE
J514.

b. Tube fittings shall be 37-degree flared type in accordance with SAE
J514, except straight thread O-ring fittings (alsoc in accordance with
SAE J514) shall be used when directly connecting to a port.

c. Hose fittings shall be the 37-degree flared swivel type in accordance
wicth SAE J516. Port, fitting, and line sizes shall be limited to l/4,
5/16, 3/8, 1/2, 374, 1, 1-1/4, 1-1/2, and 2-inch. Pressure tube
fittings shall have a minimum burst pressure 3 times the maximum
operating pressure,

3.5.15.3 Hydraulic lines. Hydraulic lines shall consist of tubing,
flexible hose and steel fittings. Hose or a combination of hose and tubing
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shall be used between components that are not mounted to a nonflexing, rigidly
connected structural member or rigidly connected subasseably. All lines shall
be routed to provide the minimua number of bends, esse of maintenance, maximum
protection and provision shall be made to prevent damage of lines due to
chafing. The hose installation, such as angle of fltcing, and location, shall
cause no stress concentration on the hose at the fitting, and the hose shall
be supported, when necessary, to eliminate sagging at the fitting. All lines,
other than suction lines, and cylindar bleeder lines, shall be considered
pressure linas.

3.5.15.3.1 Hgge. Hose and hose assembliss, sxcept suction lines, shall
conforn to the minimum requirements of SAE J517 type 100R1, 100R2, and 100R10.
Hose shall have a rated operating pressure not less than the relief valve
pressure in the circuit to which it {s applied. Minimunm bend radii of hoses
shall not be less than that specified in SAE J517. Suction lines sghall
conforu to SAE J517, 100R4,

3.5.15.3.2 Iubing. Tubing shall be in accordance with SAE J524, SAE J525,
or be annealed alloy steel conforming to SAE J404, SAE No 4130, Tubing shall
have a burat pressure not less than 3 times the relief valve setting of che
circuilt te which it is applied.

3.5.15.4 guick discommoct couplings. Quick discomnect couplers shall be
used on all hydraulic lines where separation is reguired to remove front and
rear attachments and auxilfary tools. Couplers shall sesl both ends of lines.

3.5.15.4.1 pttachment couplings. After 50 connections and disconnections,
the couplers shall seal the lines without leakage. Loss of fluid when
discomnecting for the fiftieth time shall not exceed 1/2 fluid ounce. Coupler
halves shall be identified with permanently and securely attached mpetal
identification plates, metal tags, or metal bands. Each coupler half shall be
provided with a captive chained cap to protect the opening when the coupler is
disconnected. If hydreaulic return and supply line coupler halves can be
cornected together when front and rear attachments are removed, captive
chained caps are not required on these lines. The caps of the mating coupler
. halves shall fit together when the coupler is engaged.

3.5.15.4.2 Auxiliary tool couplings. Flush face quick disconnect couplers
shall be furnished for all hydraulic lines required to change auxiliary tools
.and associated equipment. Both halves ghall seal when disconnected.

3.5.15.5 Hydraulic puymp. The mounting flanges and shafts of the wain
hydraulic pump shall conform to SAE J744. The hydraulic pump shafts shall be
positively driven. A secondary pump, {f required, is acceptable. The pump
shall have a 1000-hour Omega rating which is less than the filter Beta 10
racing,

3.5.15.6 Hydraulic oil filter. The replaceable. filter shall have a Beta
Ratio as specified or approved by the pump manufacturer for this application.

The filter shall be so located that the filter may be easily changed without
removal of components other than the cap and without spilling or draining ofl
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from the reservoir. Proof pressure of the housing shall be not less than
maxioun normal operating pressure to which it is exposed. The houslng shall
be equipped with a pressure relief by-pass to prevent filter collapse. A
clearly visible change indicator shall be provided to show when the filter

requires changing.

3.5.15.7 Reserveir. The filler neck shall have an opening not less than 3
inches in dianeter and shall contain a positively retained strainer of
sufficlent size and construction to allow a gravity f1ll rate of not less than
10 gallons per minute with oil at a temperature of not more than 70 *F. The
top of the filler neck shall extend at least 1 inch above the top of the
reservolr and shall be so locared as to allov for filling from a standard
S5-gallon oll container. Breathers shall be equipped with filters. The filler
cap shall be captive chained to the reservoir. 1f the reservoir is sealed,
the cap or neck shall provide for equalization of reservolr pressure with
atmospher{c pressure prior to final disengagement of the cap. A sight glass
shall be provided to check oil level and shall have markings to indicate
“Full® and "Add® for both hot and cold conditions when the tractor is level
and the attachments are in the normal parked position. The fill port shall be
labeled "HYDRAULIC FILL" in l-inch high ‘letters.

3.5.15.8 Hyvdragulic control valves. Control valves shall be so designed and

so mounted as to prevent instability of the control levers or valves because
of shock and vibration. A detented float position for operation of the front
attachments (see 3.6.1.1) shall be provided,

3.5.15.9 Relief valves. Relief valvee ghsll be provided teo pr
al

circuits and components from damage due to overpressure. All v
adjustable with a positive lock or retention of the adjustment.

3.5.15.9.1 Main relief valve. Only one main (pump) relief valve shall be
provided for each pump, located in the pump control valve clrcuit with
preference to location in the inlet of one of the control valves. Over-
pressure flow shall return to the reservoir on reservoir return lines.

.'

3.5.15.9.2 Auxiliary relief valves. Auxiliary relief valves shall be

provided at downstream from the control valve outlet for protection when sub-
circuits that are intended to operate at less than main circuit relief wvalve
pressure; or to protect circuits that require protection when cut off from the
main circuit relief valve.

3.5.15.10 ¢Cylinders. The rated working pressure shall be defined as the
relief valve pressure of the circuit or sub-circuit to which the cylinder is
applied. All cylinders shall be pin, socket or gamble mounted, each being
self aligning with lubrication by fittings conforming to SAE J524,

3.5.15.11 Diagnostic port. A 3/8-inch diagnostic port shall be provided
for each separate circuit at the pump outlet or valve inlet, .

3.5.15.12 Contamfipnation level. The particulate matter im hydraulic fluigd
removed from the system directly upstream of the filter shall not exceed the
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IS0 Code level of 19/16 in accordance with SAE J1165 after completion of
assembly of the tractor.

3.5.15.13 Externel legkage. After completing tests specified in 4.5.2.42
the degree of external hydrsulic system leakage shall not exceed a class &,
for dust-free conditions and a class 4D for dusty conditions of SAE J1176.
External hydraulic system leskage shall not exceed a class 3 for production
tractors under normsl operation.

3.5.16 Pintle. A towing pintle at the rear of the tractor shall be
furnighed. The pintle assembly shall be of the swivel type and confora to the
size and gtrength described in MS51118. The mounting of the pintle assembly
shall be in accordance with SAE J849 and shall be of sufficient strength to
withstand without permanent deformation or damage, the loads specified herein.

3.5.17 Iraller safety chain provigions. Provision for thea attachment of

traller snfety chains shall be provided in accordance with SAE J849,

3.6 A;;gghngn;g The tractor shall be equipped with attachnents as
specified. All attachments shall be compatible with and properly matched to
the tractor to meet the requirements gpecified herein. All attachments shall
be standard commercial products.

3.6.1 Front attachments. Front atcachments (see 3.6.1.2 and 3.6.1.3) chall
be removable means of & quick hitch actachment permanently sttached to the
tractor chassis and shall utilize a.common hydraulic system and controls.
Front attachments shall be capable of being installed/removed within 15

minutes with 2 persons utilizing common hand tools. The inherent capabilities
of the tractor, especfally the hydraulic system, may be used in the operation.

3.6.1.1 Front attachment controls. The controls for the front attachments

shall be permanently mounted in the operator’s cab. The controls of each
attachment shall be operable only from the operating position and shall
conform to 3.3.1.2.

3.6.1.2 loader. The type 1 tractor shall be provided with a front mounted
loader equipped with a general purpose bucket with a replaceable cutting edge.
The bucket shall be equipped with not less than & bolted on, replaceable (pin
retained) teeth., The loader shall be attached in accordance with 3.6.1. The
loader design shall preclude spillage on the operating compartment in the full
range of operation. The loader shall be designed for constyruction and
excavation tasks such as digging, lifting, dumping and craning. The loader’s
hydraulic lines shall be- routed to protect against normal working
environments; a positive lock for holding the loader bucket in the transport
position shall be provided; and the necessary features required to permit
rapid actachment and detachment of the loader shall be provided,

3.6.1.2.1 loader performance. The front mounted loader attachment shall
have the following capabilities in accordance with SAE 1732 and SAE J742.
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3.6.1.2.1.1 PBucket capaciry. The loader bucket capacity shall be not less
than 3/4-cubie yard.

3.6.1,2.1.2 Dump ancle., The loader dump angle shall be not less than 45

Fa P meEs =& oAt S = L S adaat S _]ey = <

3.6.1.2.1.3 Dump height. The loader dump height shall be not less than 98
inches.

3.6.1.2.1.4 }loader teach. The loadar reach fully raised shall be not less
than 30 inches.

3.6.1.2.1.5 Qperational load. The rated operational load shall be not less
than 3300 pounds, but shall not exceed 50 percent of the tipping load as
defined in SAE J818.

3.6.1.2.1.6 PBroeakout force. The loader breakout force shall be not less
than 6600 pounds.

3.6.1.2.1.7 Ralse time. The loader raising time with rated bucket load
shall not exceed 6 seconds from ground level to the maximm lift height.

3.6.1.2.1.8 Jowering time. The loader lowering time with an unioaded
bucket shall not exceed 6 seconds from the maximum height to ground level.

3.6.1.2.1.9 nigging‘dgp;h The loader digging depth shall be not less than
4 inches.

1.6.1.2.1.10 TIipping load. The loader tipping load shall be not less than
6600 pounds.

T £1 721 11 Rusrlar widrh Tha logder b inlbbar widrh choall ha 2 mind{mem 1
oo W ekt A AR e e B et i S YR F - LA Ll el o e ““U“\- WhSSApEE AFLIGAA LA AW W AU AL A L
inch wider than the tractor tires whichever is greater to facilitate

excavation of slot trenches te a minimum depth of 3 faet.

3.6.1.2.1.12 Lift arm safety device. A 1ift arm safety device in
accordance with SAE J38 shall be provided.

3.6.1.2.1.13 Stabiliry. The tractor with the backhoe in the travel
position, and the loader bucket with the rated operational load (see
3.6.1.2.1.5) on firm ground, and without any tire leaving the surface shall be
capable of the following:

a. Negotiate a &4-inch pothole at a speed between 3.5 and 5 mph with the
bucket positioned 12 inches off the ground, and at the maximum 1ift
helght.

b. HRegotiate a 20 percent longitudinal grade in both directions with the
bucket positioned in the travel positionm.

c¢. Negotiate & 15 percent side slope in both directions with the bucket
positioned In the travel position.
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d. Negotiate an 8 inch deep vheel rut at a speed of 5 mph with the bucket
uniformly loaded with 1500 pounds wicth the bucket positioned 12 inches

off the ground. The wheel rut will be crossed at an angle of not more
than 30 degrees.

3.6.1.3 Forklift. The type II tractor shall be provided with a front
mounted forklift having folding forks that are at least 48 fnches in length.
The operator shall be able to see the tip of at least one fork at any lifc
height without leaving his seat with no load on the forks. A travel lock
shall be provided to secure the forks in the folded position. The forklifc
shall be designed for loading and unloading pallecized material on and off
trucks and other transport means. The forklift’s hydraulie lines shall be
routed to protect againet normal working environments and the necessary
features required to permit rapid attachment and ds:achnenc of the forklifc
shall be provided.

3.6.1.3.1 Forkli{ft performance. The forklift attachment shall have the
following capabilities.

3.6.1.3.1.1 Lift capacity. The forklift shall 1lift not less than a 4000-
pound load at a 24-inch load center throughout the lift range.

3.6.1.3.1.2 [Lift height. The forklift shall have a minimum 1{ft height of
102 inches.

3.6.1.3.1.3 Fork rotstjon. The forklift shall have fork carriage rotation
of ar least 15 degrees to the left and 15 degrees to the right.

3.6.1.3.1.4 Mast tilt. The forklift shall have a mast tilt of not less
than 8 degrees forward and 10 degrees back from the vertical.

o .= amd AN o —f el
3.6.1.3.1.5 Fork coverload. The forks shall withstand 300 percent of the

rated load on the forks at the applicable load center.

3.6.1.3.1.6 §Stebility. The tractor with the crane in rhe travel position,
front suspension lockouts engaged, and the forklift with the rated load shall
be capable of the fellowing on firm ground withou: any tire leaving the
surface:

a. Negotiate a 4-inch pothole at a speed between 3.5 and 5 mph with the
forks positioned 12 inches off the groumd,

b. Negotiate a 12 percent uphill longitudlnal grade with the forks
positioned 12 inches off the ground and a downhill grade {n reverse.

c. Negotiate a 12 percent side slope in both directions with the forks
positioned at a minimum height,

3.6.2 Rear attachments. Rear attachments shall be capable .of being
installed/removed as complete integrated units within 30 minutes with 2
persons utllizing common hand tools. The inherent capabilities of the
tractor, especially the hydraulic system, may be used in the operation.

3?7




Downloaded from http://www.everyspec.com

MIL-T-53033A

3.6.2.1 Rear attachment controls. The controls for the rear attachments

shall be located in such a manner to provide for a safe operation of the
tractor and attachment during operation and shall conform to 3.3.1.2. The
controls for the attachment shall be operable only from the proper operating
position. Adequate lighting shall be provided for the operator’s controls and
shall be switched at the operator's control station.

3.6.2.2 Backhoe. The backhoe on the type I tractor shall be equipped with
stabilizer outriggers which shall be hydraulically operated. The backhoe
shall be capable of excavating 27 cubic yards per hour when tésted in
accordance with 4.5.2.45. The backhoe shall be designed for construction and
excavation tasks such as digging, lifting, dumping, and craning. The backhoe
shall be complete with operator‘s console; adjustable seat; operator’s
controls; hydraulic cushion swing stops effective during last 10 degrees of
sving; rigid box beam boom construction; hydraulic lines routed to protect
against normal working environments; and a positive lock for holding the
backhoe in the transport position.

3.6.2.2.1 Heavy-duty rock bucket. Unless othervise specified, the backhoe
shall be equipped with a 24-inch wide heavy duty rock type bucket with a rated
capaclity of not less than 7 cublc feet. When specified (see 6.2), the backhoe
shall be equipped with a 24-inch wide heavy duty ripper type bucket with one
removable ripper shank with pin replaceable tooth in the back of the bucket
and a rated capacity of not less than 7 cubic feet. All backhoe buckets shall
be equipped with & minimum of four replaceable (pin retained) teeth. Wherever
the bucket teeth can make contact with the boom or dipper stiek, a striker
plate shall be provided which will adequately protect the basle dipperstick
structural members from damage.

3.6.2.2.2 Backhoe performance. The rear mounted backhoe attachment shall
have the following performance capabilities as defined in SAE J31, J49, and
J296.

3.6.2.2.2.1 pigging depth. The backhoe digging depth shal) be greater than
14 feet, '

3.6.2.2.2.2 legading helght. The backhes loading height shall be greater
than 132 inches.

3.6.2.2.2.3 Digging force-bucket cylinder. The actual backhoe digging
force using the bucket cylinder shall be greater than 8000 pounds.

3.6.2.2.2.4 Digging force-dipperstick cyvlinder. The actual backhoe digging

force using the dipperstick cylinder shall be greater than 4000 pounds,.

3.6.2.2.2.5 pBoom lift capacity. The boom lift capacity shall be greater
than 2500 pounds when measured in accordance with SAE J31.

3.6.2.2.2.6 Dipperstick 1ift capacity. The dipperstick lift capacity shall

be greater than 2900 pounds when measured in accordance with SAE J31.
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3.6.2.2.2.7 Swing erc. The backhoe swing arc about the tractor centerline
shall be greater than 160 degrees, B0 degrees right and left of the tractor
centerline. .

3.6.2.2.2.8 Stability. The backhoe with the rear stabilizers and loader
bucket lowered removing the welght of the tractor from the wheels shall be
capable of the following without raising a stabilizer or loader bucket from
the ground:

a. Operate on 30 percent longitudinal grades with the tractor positioned
with the backhoe positioned up the grade; the backhoe bucket filled
with the maximua load based on the rated capacity and positionad
4 feat off and parallel the ground, the backhos extended to two-third
of its maximum reach and rotated smoothly through its full swing arc.

b. Operate on a 15 percent side slope with the tractor positioned in both
directions; the bucket filled with the maximum load based on the rated
capacity and positioned 4 feet off and parallel the ground; the

backhoe extendad to twe-third of i{vs maximum reach and rotated

smoothly from position directly in line with the tractor's centerline
to the uphill side of the tractor back to the tractor’s centerline.

3.6.2.3 Crane. The type Il tractor shall be provided with a kmuckle boom,
hydraulic crane. The crane shall be equipped with hydraulically positioned
and extended outriggers. All load holding cylinders shall be equipped-with
integral mounted holding and counter balance valve to prevent collapse in
event of hose breakage or hydraulic system failure. The crane will alse
include a positive locking mechanism that will insure that the crane is fully
erected before being able to operate it.

3.6.2.3.1 grane performance. The crane attachment shall have the following
capabilities,

3.6.2.3.1.1 Lift capacity. The crane shall 1ifr a 6000 pound load at an B
footr radius about the center line of rotation.

3.6.2.3.1.2 Lifc height. The lifting height of the crane shall be not less
than 25 feet (as specified in. ANSI B30.22).

3.6.2.3.1.3. Rotatien. The crane shall have a minimum 270 degree rocation,
minimum 135 degrees left and right of the crane’s centerline of rotation.

3.6.2.3.1.4 Reach. The reach from the centerline of rotation shall be not
less than 19 feet (as specified in ANSI B30.22).

3.6.2.3.1.5 Stabjility. The crane with the front suspension lockouts

practicable, be capable of full crane rotation at an 8-foot radius with 6000
pounds on 9 percent longitudinal grade and side slopes with the tractor in
both directions without & tire or outrigger leaving the ground.
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3.7 Portable guxiliary tools. Each tracter shall be furnished with
portable auxiliary hydraulically driven tool set consisting of the tools

specified for each type of tractor, tool stowage (see 3.5.12) and hose reel

(see 3.7.5). The hydraulic tocls shall be powered by the tractor’s hydraulic

system. All tools shall be the manufacturer’s standard or optional commercial
product vhich meats or exceads the requirements specified herein. The
operating teapsrature of handles and other gripping surfaces shall not exceed
120 °F. The tools shall operate at 2,500 psi and accept up to 250 psi back
pressure at the tool outlet. The tools shall be equipped with a standard dual

' plgtail or whip hoses a minimum of 8 Linches long and a variable speed control

valve. The type I tractor shall be furnished with the following tools:
percusgive hammer (see 3.7.1), rotary percusgive hammer (see 3.7.2) and chain
saw (see 3.7.3). The type 1I tractor shall be furnished with an impact wrench
(see 3.7.4).

3.7.1 Pergussive hydraulic, portable hamper. A hand held hydraulically

powered percusasive concrete and pavement hammer shall be furnished.

3.7.1.1 Qperating frequency. The hammer shall produce up to 1600 biows per
minute (bpm), at approximately 45 foot-pounds per blow.

3.7.1.2 Nork positions. The hammer shall be capable of working in all
positions requirad to perform construction tasks for this :ypo of tool.

3.7.1.3 Aggggﬂgxigg The following accessory toocls shall be provided with
the hammer:

a. 5-1/2-inch clay spade.
b. Moll point, 14 inch,
¢. 3-inch chisel point, 14 inch.

3-?.2 u-_ﬁ-_ rotaTvV DETCUSE Jve | dféu‘ r} - L_EED e. A h&nd held.

hydraulically powvered, rotary-percussive hammer drill shall be furnished. The
hammer drill shall be utilized in drilling with both carbide tipped fluted
drills and core bits in rock and various other aggregate materials,

3.7.2.1 Operating freguency. The rotary percussive hammer drill shall
produce a minimum of up to 2000 blows per minute at 300 rpm.

2 PRotating motor. The rotational motor shall
d be

be {1
gp._a_-lg of independent adjustment permitting both forwvard and

il ST

reverse rotation, and control of bpm/rpm.

3.7.2.
drill and

3.7.2.3 labrication. All internal moving parts of the rotary percussive
hammer drill shall be sealed and continuously lubricated via the fluid of the
hydraulic system and not require additional lubrication.

3.7.2.4 Acceggories. The following accessories shall be provided with the
rotary percussive hammer drill.

a. Carbide bit l-inch diameter x 24-inch long.
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b. Carbide bit 3/4-inch diameter x 18-inch long.
c¢. Carbide bit 2-inch dlameter x 24-inch long.

3.7.3 Chain saw. hydraulic. portable. A standard model, commercially
produced, hand held hydraulically powered chain saw shall be furnished. The
saw shall be equipped with a 15-inch bar without a nose sprocket. The saw
shall be equipped with a positive locking device on the chain adjustment
asgembly and an antikickback feature on the bar to limit the potential for
kickbacks while operating.

3.7.3.1 Chain speed.  The chain saw speed shall be a minioum of 3000 feet
per minute at a maximum flow.

3.7.3.2 ¢hain lubrication. The saw chain shall be automatically lubricated
from the hydraulic system.

3.7.3.3 Chain sav accesgories. A sheath ghall be provided with the chain
sav. A standard chain sharpening (or maintenance) kit shall be provided. The
kit shall include a depth gauge, flat and rounded file (as required), file
guide, file holder, clamp, wingnut and wrench.

3.7.4 Iw_h.mml&m A standard comercially
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., furnished. The impact wrench shall have a2 variable speed control valve and
shall produce enough torque to remove or replace the equipment listed in
3.7.4.1.

3.7.4.1 JImpact wrench accessories. Additional 3/4-inch drive sockets shall

be provided with the impact wrench in order to remove or replace the tires,
BOPS and FOPS, ROPS/FOPS cab, as well as any sockets necessary to replace or
add trencher teeth or extend the trencher lengths.

3.7.5 Hydraulic hose reel. A standard commercial hose reel with not less
than 35 feet of dual hydraulic lines shall be provided to enable the auxiliary
hydraulic tools (see 3.7) to be operated remotely from the tractor. The reel
shall be equipped with a self locking assembly to allow for pulling out
various lengths of hose and a spring return. 'The hose reel assembly shall be
mounted in a protected location to prevent damage from obstacles which may .be
encountered during off-rosd operation.

3.8 Winterized tractor. When specified (see 6.2), a quantity of tractors
shall be winterized to permit starting and operation {n erctic climates at
ambient temperatures to -50 °F and storage at ambient temperatures to -60 °F.
The contractor shall furnish one tractor for examination and demonstration to
prove priecr to starting production that his production methods end choice of
design detaill will produce winterized tractors that comply with the
requirements of thies specification.

3.8.1 WYinterlzatlopn kit. The kir shall consist of the components for
preheating tractor engine coolant and battery box{es); also, insulated cab,
hot water personnel heater equipped with one or more shut-off valve(s) in the
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coolant lines, to stop and to vary the flow of coolant to the heater,
defrosting systen for cab windows, radiator winterfront, insulated engine and
radiator compartments, insulated and heated battery box(es), finned battery
connectors, and an alcohol evaporator when alr brakes are furnished.
Winterization components shall not affect the performance of the tractor.

3.8.2 Heater and heat exchanger. The Eberspacher “Swingfire® heater, part
no. 26-9002, or equal, shall be utilized for preheat purposes. When specified
(see 6.2), a quantity of Swingfire heaters, or equal, shall be furnished. The
Eberspacher heat exchanger (water jacket), part no. 26-9013, or equal,
coapatible with the Swingfire heater shall be provided for heating the
engine/coolant. The heat exchanger shall be located near the engine
compariment for easy accessibility for insertion of heater. The heater unit
starting operation shall be provided by the tractor’s 24-volt electrical
systen using a wiring harness with Bosh Receptacle, part no. 135050012, or
equal, compatible with the heater starter cable connector. After hearer start
and insertion into heat exchanger, preheating of the engins coolant shall be
provided by thermo-siphon action. The heater exhaust hot air shall be routed
to the battery box(es) to the atmaosphere. The hot air flow shall not be
impeded by excessive back pressure or leakage. To retain the hot air, the
system shall be insulated and heat shielded, as required,

3.8.3 Insulation. Insulation shall comply with MIL-I-14511. Adhesive for
bonding the insulation shall retain its adhesive properties at amblent
tenperature to -60 “F.

3.8. h Rerformapnce. The winterization kit shall be of such design that the
following criteria can be met when the tractor has been cold soaked for 24
hours at a temperature cf -50 °F;

a. Engine start within 5 minutes after preheating engine coolant and
battery box(es) for 90 minutes.

b. Within 1 hour after personnel heater start, the heater shall have
ralsed and stabilized the cab temperature to a dasired +40 °F Iin the
area occupled by the seated operator's torso.

c. Within 1 hour after personnel heater start, the defrosting system
shall have cleared sufficient glassed area for safe operation of the
tractor and visibility of the tractor attachments and work area
normally seen when there is no frost on the windows.

d. All ctractor controls to include all attachments and auxiliary tools
shall be operational.

e. The transmission and brake controls shall be functional.

3.9 Gov t-furnished operty. When specified (see 6.2), the following
property will be furnished by the Government (see 6.7).
ltem No. Bescription
1. Vehicle weight classification sign kit (see 3.3.12).
2. Camouflage paint pattern (see 3.3.16.1).
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3.10 GCovernment-loaned property. When specified (see 6.2), the following
property will be loaned by the Government (see 6.8).
Item No. Description

1. One-Nuclear-Biological-Chemical (NBC) protectlve enseable
{see 3.3.11).

‘2. One STE/ICE-R, NSN 4910-00-124-2554 (see 3.5.2.7, 4.,5.2.61,
and 4.5.2.61.1).

3. One radio set, mounting assembly, and antennae mount when

radio mounting provisions are required (see 3.5.10.3).

4. QUALITY ASSURANCE PROVISIONS

4.1 Regpopsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contracter is responsible for the parformance
of all inspection requirements (examinations and tests) az gpecified herein.
Except as otharwise specified in the contract or purchase order, the
contractor may use his own or any other facilities asuitable for the
parformance of the ingpection requirements specified herein, unless
digapproved by the Covernment. The Government reserves the right to perform
any of the inspections set forth in the specification where such inspections

are deemed necessary to ensure supplies and services conform to prescribed
requirements.

4.1.1 Responsibilicy for compliance. All iteas must meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall
become a part of the contractor’s overall inspection system or qualiry
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of ensuring that all
products or supplies submitted to the Covernment for acceptance comply with
all requirements of the contract. Sampling inspection, as part of
manufacturing operations, is an acceptable practice te ascertain conformance
to requirements, however, this does not authorize submission of known
defective material, either indicated or actual, nor does it commit the
Government to acceptance of defective material.

4.1.2 Component and material ipnspection. The contractor is responsible for
insuring that components and materials are manufactured, examined, and tested
in accordance with referenced specifications and standards, as applicable.

4.2 claseification of inspections. The inspection requirements epecified

herein are classified as follows;

First article inspection (see &4.3).

. nrn dronamstd an cns & 5%
Qualicy conformance inspection {see 4.4),

Inspection comparison (see 4.6).
Inspection of packaging (see 4.7),

ance
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4.3.1 Exanination. Prior to testing, the tractors shall be subjected t
the examinations marksd "X" in column 1 of table II, Presence of one or more
defects shall be cause for rejection.

4.3.2 Jestg. Upon successful completion of the examinations gpeclified in
4.3.1, first article tests shall be conducted in accordance with tests marked
*X*" in column 1 of table III. Both first article tractors, types I and Il
shall be tested in accordance with 4.5.2.3, 4.5.2.5, 4.5.2.26, 4.5.2.42,
4.5.2.61, and 4.5.2.61.1 prior to conducting any other tests. One first
article tractor is required to be testad in accordance wich 4.5.2.4, 4.5.2.6
through 4.5,2.25, 4.5.2.34 through 4.5.2.641, 4.5.2.43, 4.5.2.56, 4.5.2.58,
4.5.2.59, 4,5.2.60, and 4.5.2,62 for all tractor types. In addition, the type
I tractor shall be tested in accordance with 4.5.2.44, 4.5.2.46, 4.5,2,52,
4.5.2.53, and 4.5.2.54. The type II tractor shall be tested in accordance
with 4.5.2.48, 4.5.2.50, and 4.5.2,55. Four first article tractors per type
shall be tested in accordance with 4.5.2.31 and shall be evaluated for
compliance with 4.5.2.32 and 4.5.2.33. Testing in accordance with 4.5.2.9,
64.5.2.10, 4.5.2.11, 4.5.2.12, and 4.5.2.59 shall be reconducted utilizing fuel
conforming to MIL-T-83133. Fuel conforming to MIL-T-83133 shall also be
utilized as specified in 4.5.2.31.

4.4 -Qualicy conformance inspection:

4.4.1 Examinatjop. After successful completion of all tests specified in
4.4.2, each production tractor shall be subjected to the examinations marked
*X" in column 2 of table II. Presence of one or more defects shall be cause
for rejoction.

4.4.2 Tests. Each production tractor shall be subjected to the tests
marked "X*" under column 2 of table IIXI. Quality conformance tnst‘lpn shall be

conducted with fuel conforming to either MIL-T- 83133 or VV-F-800. Failure of
any test shall be cause for rejection.

4.5 Inspection schedule.

4.5.1 Examinatlon. The examination shall be in accordance with column 2 of
table II.
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TABLE II. Examination schedule.
First {Quality Bequirement
Article|Conform- Defect Paragraph
ance
1 2 3 4
CRITICAL
X 1. Tractor width not as gspecified. 3.3.8.1
X X 2. Tractor height not as specified. 3.,3.8.2
MAJOR
X X 101, Starting system not as specified. 3.3.1.1(a)
X X 102. Protection from moving parts, electrical [3.3.1.1(b)
shock, high temperature, high pressures
and hazardous parts not as specified.
X X 103. Exhaust discharges not as specified. 3.3.1.1(c)
X X 104, Non-skid surfaces not as specified. 3.3.1.1(4d)
X X 105. Elimination of sharp edges or points mot |[3.3.1.1(e)
as specified,
X X 106, Warning decals not as specified, 3.3.1.1(£)(g)
if applicable.
X 107 annr(ng lock nat providad, 1.1, 1)
if applicable..
X 108. Asbestos raquirenents not nat 13.3.1.1(h)(g>
X X 109, Emergency shut down not .as gpecified. 3.3.1.1(%)
X X 110. Fire extinguisher bracket not as 3.3.1.1(3)
specified.
X X 111. PNoise caution plate missing, if required. [3.3.2
X X 112. ROPS end FOPS not as specified. 3.3.3
X X 113. Lifting eye not as specified, 3.3.3
X 114, Fenders not as speciffied. j.3.4
X X 115. Wheel splash and stone throw protection 3.3.4.1
not as sgpeclfied,
X 116. Brush and stone protection not as 3.3.4.2
specified.
X X 117. Backup alarm not as specified. 3.3.5
X X 118. Horn not as specified. 3.3.6
X 119. Overall clearances not as specified. 3.3.8.3
X 120. Tractor length not as specified. 3.3.8.4
X 121. Tractor weight not as specified 3.3.8.5
X 122. Fuel and lubricants not as specified. 3.3.9
X 123, Material not as specified. 3.31.10
X 124. Ease of maintenance not as specified. 3.3.15
X 125. Drain holes not as specified. 3.3.15
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TABLE J1. Examipation schedule - continued.
First {(Quality Requirenent
Article)Conform- Defect Paragraph
ance
1 2 3 4
X 126. Drain plugs not as specified. 3.3.15
X X 127. Treatment and painting not as specified. 3.3.16
X X 128. Color(s) or camouflage pattern, 3.3.16
if required, not as specified.
X X 129. Fungus and moisture resistance nor as 3.3.17
specified.
X X 130. Decontamination unit not as specified. 3.3.18
X X 131. Rustproofing not as specified. 3.3.1¢9
X X 132. Workmanship not as specified. 3.3.20
X 133. Castings and forgings not as specified. 3.3.20.1
X 134. Metal fabrication not as specified. 3.3.20.2
X X 135. Welding and welding personnel 3.3.20.3
qualifications not as specified. _
X 136. Schematics and diagrams not as specified. J3.4.13
X 137. Engine not as specified. 3.5.1
X X 138. Coolant hoses and clamps not as specified.|3.5.1.1.1
X "ﬂ 139. Fan cluteh not as specified. 3.5.1.1.3
X X 140. 011 filter not as specified. 3.5.1
X X 141. Governor not as specified. 3.5.1.2
X X 142. Air duct not as specified. 3.5.1.3
X X 143, Hose clamps not as specified. 3.5.1.3
X X 144, Restriction indicator not as specified. 3.5.1.4
X X 145. Alr cleaner not as specified. 3.5.1.4
X X 146. Engine starting system not as specified. 3.5.1.5
X X 147. 0il sampling valves not as specified. 3.5.1.6
X X 148. Tachometer drive not as specified (when 31.5.1.6
required).
X X 149. Electrical system not as specified. 3.5.2
X X 150. Slaving components not as specified. 3.5.2.1
X X 151. Lighting not as specified. 3.5.2.2
X X 152. Front working lights not as specified. 3.5.2.2.1
X X 153. Rear working lipghts not as specified. 3.5.2.2.2
X X 154. Blackout lights not as specified. 3.5.2.2.3
X 155. Interior lighting not as specified. 3.5.2.2.4
X X 156. Turn signals not as specified. 3.5.2.2.5
X X 157. Wiring not as specified, 3.5.2.3
X X 158. Batteries not as specified. 3.5.2.4
X X 159. Battery disconnect switch not as 3.5.2.5
specified. ’
X X 160. Battery mounting not as specified. 3.5.2.¢6
X X 1él. Diagnostic connector assembly not as 3.5.2.7
specified.
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TABLE II. Examipation schedule - continued.
First |Qualicty Requirement
Article[Conform- Defect Paragraph
ance
1 2 3 4
X X 162. Circuit breaker not as specified. 3.5.2.8
X X 163. Fuel system components not as specified. 3.5.1.1
X X 164. Fuel tanks not as specified. 3.5.3.2
X X 165. Exhaust system not as specified, 3.5.4
X 166. Transnisslon housing guard not as 3.5.5.1
'PEG -Ll. I.Bﬂ
X 167. Automatic/powershifc :rlnsmisslon not 3.5.5.1.1
ag specified (when furnighed).
X 168. Clutch not as specified (when furnished). }3.5.5.1.2.1
X 169. Power take-off provisions not as 3.5.5.2
specified.
X 170. Differentials not as specified, 3.5.7.1
X 171. Axle venting not as specified. 350721
X 172. Interaxle differential not as specified 3.5.7.2.1
{when furnished).
X X 173. Suspension not as speclfied 3.5.7.3
X 174. Wheels and rims not as specified 3.5.8
X X 1753. Tires not as specified. 3.5.8.1
)4 X 176. 5Spare tire and wheel assembly not as 3.5.8.2
specified.
X X 177 Tire and wheel assembly mnot balanced. 3.5.8.3
X 178. Service brakes not as specified. 3.5.9
X 179. Parking brake not as specified. 3.5.9.1
X 180. Alr storage reservoir not as specified. 3.5.9.2
X X 181. Air system accessories not as specified. 3.5.9.3
X X 182. Traller brake control system not as 3.5.9.4
specified,
X K 183. Brake hoses not as specified. 3.5.9.5
X 184. Cab and operator’'s compartment not as 3.5.10
specified,
X X 185. Gauges and Instruments not as specified. 3.5.10.1
X X 186. Accessories not as specified. 3.5.10.2
X X 187. Radio mounting provisions not as 3.5.10.3
specified.
X 188. Steering not as specified. 3.5.11
X 189. Toolbox not as specified. 3.5.12
X 190. Toolbox insert nor as specified, 3.5.12.1
X 191. Restraining straps not as specified. 3.5.12.2
X X 192. Other equipwment not as specified. 3.5.12.3
X 193. Controls and operating mechanism not as 3.5.13
specified.
X 194. Lines and fittings not as specified. 3.5.14
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TABLE I1. Examipation schedule - continued.

First (Qualicy Requirement
Article|Conform- Defect Paragraph
ance

1 2 3 4

X X 195. Hydraulic fluids not as specified. 3.5.15.1

X 196. Porte, fittings, and connections not as 3.5.15.2
specified. )

X 197. Hydraulic lines not routed as specified. [3.5.15.3

X X 198. Hydrauliec hose and hose assemblies not as }3.5.15.3.1
specified.

X 199. Hydraulic tubing not as specified, 3.5.15.3.1

X 101le. Quick discomnect couplings not as 3.5.15.4
specified.

X 1022. Attachment couplings not as specified. 3.5.15.4.1

X 103a. Auxiliary tool couplings not as specified.|3.5.15.4.2

X 104a. Hydraulic pump flanges and shafts not as 3.5.15.5
specified.

X 105a. Hydraulic oil filter not as specified. 3.5.15.6

X X 106a. Hydraulic reservoir not as specified. 3.5.15.7

X 107a, Hydraulic control valves not as specified.{3.5.15.8

X 108a. Float position not as specified. 3.5.15.8

X 109a. Hydraulic relief valves not as specified. |3.5.15.9

X 110a. Hydraulic pump main relief valve not as 3.5.15.9.1
specified.

X 1lla. Auxiliary relief valves not as specified. }3.5.15.9.2

X 112a. Cylinders not as specified, 3.5.15.10

X 113a. Diagnostic port not as specified. 3.5.15.11

X X ll4a. Contamination level not as specified. 3.5.15.12

X 1l15a. Pintle not as specified. 3.5.16

X X 116a. Trailer safety chains provisions not as 3.5.17
specified.

X 117a. Attachments not as specified. 3.6

X 118a. Auxiliary tools not as specified. 3.7

X 119a. Hydraulic hose reel not as specified.: 3.7.5

X b:¢ 120g. Winterized tractor not as specified 3.8
(vhen furnished).

MINOR

X 201, Vehicle Weight Classification Sign Kit 3.3.12
not as specified.

X X 202. Stenciling not as specified. 3,.3.13

X X 203. Instruction, caution, identification, 3.3.14

operating, and data plates not as
specified,
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4.5.2 Tests.

4.5,2,1 Test copditions. Prior to test, the tractor(s) shall be lubricated
with oils and greases specified in 3.3.9. 0ils shall be those deslgnated for
use in the ambient temperature at the place of test. Unless otherwvise
specified, tesats shall be performed without ghelter and at the climatic
conditions existing at the time and place of test. All lights shall be turmed
on during all operational tests. Only that maintenance established by the
contractor and submitted as scheduled maintenance prior to commencement of the
tests, shall be performed during the tests. Unlegs otherwise specified
herein, the test area shall be examined to determine that there are not
obstructions vhich may cause interference to raising any attachment to its
paximm height in any positiecn. Prior to and throughout the testing, the
safety, health and human factors aspects of the tractor shall be evaluated.
The tractor shall be checked prior to and during the tests to determine the
following:

a. That coolant and lubrication systems are full.

b. Adjust clutches and brakes in accordance with the mamifacturer’s
ingtruction manual. Inspection shall be made to insure that there is
no dragging of the clutches or brakes with the coatrols in the
disengaged position.

¢. Examine all rotating parts, actachment linkages and attachment
transport locking devices to insure that there {s mot rubbing

L ““interference.
4.5.2.2 T ule. Tests shall be conducted in accordance wich 4.3.2
and 4.4.2.
TABLE III. Jest schedule.
First |Qualicy Defect Test Requirement
Article(Confor- Para. Para.
mance
1 2 3 4 5
X X Production run-in. 4.5.2.3
X Noise level. 4.5.2.4 3.3.2
X Horn sound level. 4.5.2.4 3.3.6
X X Dimensions. 4.5.2.5 3.3.8.5
X X Overxall clearance. 4.5.2.6 3.3.8.13
X Curb clearance circle. 4.5.2.7 3.4.3
X Nuclear-biological-chemical 4.4.2.8 3.3.11
(NBC) enviromment,
X Reserve tractive ability. 4.5.2.9 1.4.2
X Tractor speeds. 5.5.2'10 3.4.1.2
X Maximum speed. 4.5.2.11 3.4.1.3
X Gradeability. 4.5.2.12 1611
X Side slope operation. 4.5.2.13 3.4.4
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TABLE II1. Test schedule - contlnued.
First [Quality Defect Test Requirement
Article|Confor- Para. Para.
mance
1 2 3 4 5
X Service brakes. 4.5.2.14 3.5.9
X Parking brake. 4.5.2.15 3.5.9.1
X Fording. 4.5.2.16 3.4.5
X Parachute suspension provisions. 4.5.2.17 3.4.7.3
X Tiedown provisions, 4.5.2.18 3.4.7.2
X Extraction provision. 4.5.2.19 3.4.7.5.1
X Slinging provisions. 4.5.2.20 3.4.7.1
X Rail impact. 4.5,2,21 3.4.7.6
X Internal transporct, 4.5,2.22.1 | 3.4.7
X External helicopter transport. 4.5.2.22.2 1.4.7.4
X Rail transport. 4.5.2.23 3.4.7
X Airdrop. 4.5.2.24 3.4.7.5
X Emergency steering. 4,5.2.25 3.5.11.1
X X Break-in. 4.5,2,26
X X Loader break-in. 4.5.2,27 3.6.1.2
X X Backhoe break-in. 4.5.2.28 3.6.2.2
X X Forklift break-in, 4.5.2.29 3.6.1.3
X X Crane break-in. 4.5.2.30 3.6.2.3
X Reliability. 4.5.2.31 3.4.8
X Maintainabilicy. 4.5.2.32 3.4.10
X Durability. 4.5.2.33 3.4.9
X Cold start. 4.5.2.34 3.4.11
b 4 Electromegnetic interference, 4.5,2.35 3.4.12
X Electromagnetic pulse. 4.5.2.35 3.4.13
X Cooling test. 4.5.2.36 3.5.1.1
X Alr cleaner. 4.5.2.37 3.5.1.4
X Fuel consumption. 4.5.2.38 3.5.3.2
X Powershift transmission. 4.5.3.39 3.5.5.1.1
X Attachment couplings. 4.5.2.40 3.5.15.4.1
X System filtration. 4.5.2.41 3.5.15.6
X X Contamination level. 4.5.2.42 3.5.15.12
X X Hydraulic leakage 4.5.2.42 3.5.15.13
X Cylinders. ) 4.5.2.43 3.5.15.10
X Backhoe performance. 4.5.2.44 3.6.2.2.2
thru
3.6.2.2.2.8
X Backhoe reliability 6.5.2.45
X Loader performance 4.5.2.46 3.6.1.2.1
thru
3.6.1.2.1.13
X Loader reliabilicy. 4.5.2,47
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TABLE III. Test schedule - continued.
First |Qualicy Defect Test Requirement
Article|Confor- Para. Para.
mance
1 2 3 4 5
X : Forklifc performance. 4.5.2.48 3.6.1.3.1
thru
. 3.6.1.3.1.6
X Forklift reliabiliry. 4.5,2.49
X Crane performance. 4.5,2.50 3.6,2.3.1
. thru
3.6.2.3.1.5
X Crane reliabilicy. 4.5.2.51
p:4 Hydraulic percussive hammer 4.,5.2,52 3. 7.1
test,
X Hydraulie rotary percussive 4.5.2.53 3.7.2
hammer test.
X Hydraulic chain saw test 4.5,2.54 3.7.3
X Hydraulic impact wrench test 4.5.2.55 3.7.4
X Mobility, 4.5 .2 58 146
X Travel mode reliabilicy. 4.5.2.57 3.4.6
X Cab hester and defroster. 4.5.2,58 1.8.2 and
3.5.10.2
X Cold test (when winterized 4.5,2.59 .8
tractor is gpecified).
X Fenders. 4.5,2.60 3.3.4
X X DCA not as specified. 4.5.2.61 3.5.2.7
and
4.5.2.61.1
X Radiometric spectral test. 4.5.2.62 3.5.2.2
X Human factors test. 4,5.2.63 3.3.1.2
X Traller towing test. 4.5.2.64 J.4.14
4.5.2.3 Production rup-in. Start and operate each tractor for not less

than one-half hour to assure operation of all compoments and to allow for
oinor adjustments. Start and stop the engine not less than five times.
Operate all attachment controls for five minutes. Hold sach hydraulic control
in the actuation position until the hydraulic system reaches relief valve
pressure at least five times.” Make not less than five abrupt panic stops from
a speed not less than 25 mph using the service brakes. Operate the tractor at
leagt two times through a figure elght steering course at the maximun safe
speed. Relesse and reapply the parking brake not less than five times. Turn
on all implement working lights for the duration of the run-in. Evidence of
any deficiency, need for adjustment or maintenance, malfunction of any control
or evidence of leakage of fuel, lubricants, or hydraulic flui{d shall be cause
for rejection of the tractor by the Government until corrected to the
contracting officer’s satisfaction. The Government may require additional
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run-in afrer deficlencies are corrected, Any defect found during production
run-in shall be prima facie evidence that tractors previously accepted are

similarly defective unless evidence, satisfactory to the contracting officer,
ie furnishad h‘u tha contractor thet rhnv are not c‘lm‘l‘nr'l\l dafective .

e el B R & A NS Lhe contracte A A L =P = P 8

4.5.2.4 Nolge level test. HKoise levels shall be measured in accordance
with MIL-STD-1474 requirements and reported in the format indicated by
MIL-STD-1474, figure 7. As a minimum, noise levels shall be measured vhen
equipment is operating under full load. MIL-STD-1474, 5.1.2.1.4 contours
shall be taken at not fewer than 12 equal (horizontal) arc increments; one
increment shall include data from the noisiest position. Additionally, the
noise level at the typical operating position shall be provided as dB(A)
level. Fallure to comply with MIL-STD-1474 provisions shall constitute
fallure of this test.

4.5.2.5 Dimensions. The dimensions of the tractor shall be determined in
accordance with SAE J1234. The weight of the tractor shall be measured with a
scale calibrated within six months of the test. Nonconformance to the
requirements of 3.3.8 shall constictute failure of this test,

4.5.2.6 Overall clearasnce. The angle of approach and angle of departure
shall be tested in accordance with SAE J689. A tractor shall be tested by

climbing and 18-inch step in both ferward and reverse directions. The
vertical step shall be negotiated without damage to any portion of the
tractor. Nonconformance to the requirements of 3.3.8.3 shall conscicute
fallure of thils test.

4.5.2.7 Curb clearance gcircle. The curb clearance circle of the tractor

per SAE J695 shall be determined. WNonconformance to 3.4.3 shall conscitute
failure of this test.

A & 7 0 Misal anmw Dln\--l--'\ fhnrmd aml FREOY nverd s e - 130 awl
S.Jd.m.0 sS85 - Uil niit.8a \J 1ly IE . Weal 1Ll

Lil
protective ensemble specified in 3.3.11, functionally operate all the tractor,
attachment and auxiliary tool controls. Nonconformance to the requirements of
3.3.11 shall constitute failure of this test.

4.5.2.9 Reserve tractive abjlity. The reserve tractive ability of the

tractor shall be tested in accordance with SAE J872. Nonconformance teo 3.4.2
shall constitute failure of this test.

4.5.2.10 Tractor speed. The travel speed of the tractor shall be
deternined by a fifth wheel. Drive the tractor with and without a towed load
on & dry class I good road (per SAE J6BB and J1349) on a 3 percent grade.
Nonconformance to the requirements on 3.4.1.2 shall constitute failure of this

test,

4.5,2.11 Maximum speed. The travel speed of the tractoer shall be
determined by a fifth wheel. Drive the tractor on a level surface to cbtain
and maintain top speed. One run shall be conducted in each direction. The
travel speed shall be the average of the twe test runs. Nonconformance to the
requirements of 3.4,1.3 shall constitute failure of this test,
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4.5.2.12 Gradeability. Drive the tractor forward up and forward down the
required longitudinal slope. Drive the tractor forward on the slope and stop,
hold the tractor and then continue on the slope. Nonconformance to the
requirements on 3.4.1.1 shall constitute fallure of this test.

4.5.2.13 Slide slope operation. Drive the tractor with all attachments in
the travel position straight across the required side slope for at least three
tractor lengths, then turm the tractor in variocus degrees of direction up and
down while crossing the slope. Stop the tractor, then drive the tractor back
across the slope. Repeat this test with the opposite side of the tractor up
hill. Ronconformance to the requirements of 3.4.4 shall constitute failure of
this test.

4.5.2.14 Service brakes. The service brakes shall be tested in accordance
with MIL-STD-1180. HNonconformance to tha requirements of 3.5.9 shall
constitute failure of this test.
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uith FHCSR 393.41. Nonconfornance co tho requirenents of 3 5 9.1 ahﬁil
constitute failure of this test. .

4.5.2.16 Fording. Prior to the test, warm the tractor to its normal
operating temperature. Oil samples sghall be taken from all lubricant
reservoirs below the fording lins. Analyze these samples for wvater content.
Drive the tractor into & water reserve. Drive the tractor in the water to the
specified depth (see 3.4.5). Drive the tracror forward and reverse slowly for
15 minutes, then drive the tractor from the water and operate on land in high
gear for 15 minutes. Repeat this cycle five times. Stop and start the engine
at least two times while in the water during the last cycle. Upon completion
of the fording, the tractor shall be parked for one hour, then oil samples
shall be taken from all lubricant reservoirs below the fording line.
Nonconformance to the requirements of 3.4.5 shall constitute failure of this
test.

4.5.2.17 pParachute guspension provisions. Each parachute suspension

provision shall be tested to prove conformance to 3.4.7.3, Weld failure or
permanent deformation of the tractor or its suspension provision shall
constitute failure of this test.

4.5.2.18 Iiedown provigions. Each tiedown provision shall be tested to
prove conformance to 3.4.7.2. Weld failure or permanent deformation of the
tractor or the tiedown provisions shall consctitute failure of this test.

4,5.2.19 Extractien parachute provision. The extraction parachute
provision shall be tested to prove conformance to 3.4.7.5.1. Weld failure or
permanent deformaticn of the tractor or the extraction provision shall
constitute failure of this test.

4.5.2.20 .Slinging provisjons. Each slinging provision shall be tested to

prove conformance to 3.64.7.1. The test procedure shall be as follows:
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a. Lift the tractor and hold fn suspension in its normal travel pesition
using slings that converge not more than 24 feet above the lowest
extremity of the tractor. Determine the force and angles of
application for each provigion. Heasure the clearance between each
sling and the tractor.

b. Restrain the tractor by anchoring the main frame and subject each
slinging provision to a force equal to the working load specified in
MIL-STD-209. This force shall be applied {n the direction as

determined in (a) sbove. Hold each load for a minimum of 90 seconds,

Nonconformance to 3.4.7.1, weld failure, or permanent deformation of the
tractor or the slinging provisions shall constitute failure of this test.

4.35.2.2) PRall impact tegt. The tractor shall be tested in accordance with
MIL-S5TD-810 to prove conformance to 3.4.7.6. The rail cars are to be equipped
with standard friction draft gears as defined by the AAR, (without coupler
cushioning devices), and conventional underframes. Inability to meet the
requirements of 3.4.7.6, any permanent deformation or faflure or inoperability
after test, shall constitute failure of this test.

4.5.2.22 Aix transport.

4.5.2.22.1 Intermal transport. The tractor shall be measured to prove
conformance to 3.3.8.- Disassembly and reassembly of the tractor shall be in
accordance with the contractor’s instructions. Nonconformance to the
requirements of 3.4.7 and 3.4.7.5 shall constitute failure of "this test.

Aircraft load testing shall be conducted 1f necessary to verify conformance to
3.3.8.4. .

4.5.2.22.2 Externsal helicopter transpert. The tractor shall be tested to
the requirements of 3.4.7.4. Nonconformance to 3.4.7.4 shall constitute
failure of this test.

4.5.2.23 Rail trapsport. The tractor shall be tested to prove conformance
to 3.4.7. Load the tractor on a railroad flat car in accordance with 3.4.7,
and pass the railroad car through a mock-up of the Gabarit International De
Chargement gauge, see figure 1. Inability to pass the tracter through the
gauge without interference shall constitute failure of this test.

4.5.2.24 Alxdrop. The tractor shall be subjected to simulated airdrop

".-.-rm-"t teat in accordanca "'g.th MIL-STR-E65% o PECVe conformance to 3.5.7.5.

This test will be conducted by the Government at a Government facility,
however, acceptance of the first article models will be dependent of the
successful completion of this test. The test shall consist of the following:

a. Rig the tractor in accordance with MIL-STD-669 and confirm that the
rigged weight and dimensions conform to the requirements of
MIL-STD-1791. .

b. Drop test the tractor in accordance with MIL-STD-669.
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c. After the first drop, the tractor shall be de-rigged, examined,
started, and driven forward and backward a few feer, and all controls
shall be actuated. -

d. Re-rig and drop test the tractor a second time in accordance with
MIL-STD-669.

e. After de-rigging, tractor shall be demonstrated for B hours performing
its intended function(s).

Failure to meet the weight and dimensional requirements of MIL-STD-1791, weld
failure, leakage, permanent deformation of any structural member or coaponent,
inability to reassemble to components removed for airdrop, or inability of the
tractor teo perform fits intended functions shall constitute fallure of this
test.

4.5.2.25 Emergency ateering. The tractor shall be tested in accordance
with SAE J53. HNonconformance to the requirements of 3.5.11.1 shall constitute
fallure of this test.

4.5.2.26 pPBreak-in. Each type I tractor shall successfully complete
4.5.2.27 and 4.5.2.28 prior to reliablility and quality conformance testing.
Each type II tractor shall successfully complete 4.5.2.29 and 4.5.2.30 prior
to rellability and quality conformance testing.

4.5.2.27 loader break-in. Prior to the starr of reliability testing, the
loader attachment shall be operated for 1 hour. During this test, any
adjustments or corrections of leaks can be made. Only structural fallure will
constitute failure of this test.

4.5.2.28 packhoe break-in. Prior to the start of relfability testing, the
backhoe attachment shall be operated for 1 hour. During this test, any
adjustments or corrections of leaks can be made. Only structural failure will
constitute fallure of this test.

4.5.2.29 Forklifr break-in. Prior to the start of rellability testing, the
forklift attachment shall be operated for 1 hour handling the minimum load at
a 24-inch load center. During this test, any adjustment or corrections of
leaks can be made. Only structural failure shall constitute failure of this
test.

4.5.2.30 cCrane break-in. Prior to the start of reliability testing, the
crane attachment shall be operated for 1 hour lifting the maximum allowable
welght at the maximum reach. During this test, any adjustment or corrections
of leaks can be made. Only structural failure shall constitute failure of
this test.

4.5.2.31 Religbility test. The four first article tractors shall be tested
in accordance with the schedules given in tables IV and V as applicable. No
more than 32 failures shall be allowed for rypes I and II tractors. Tractors
A and B per type shall go through the testing cycle in tables IV and V five
times, accumulating 1/5 of the total hours each time through. Tractors € and
D per type shall complete the hours given in each column in tables IV and V as
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applicable before proceeding to the next test in the next column. Tractor A

shall be tested utilizing fuel conforming to MIL-T-83133. Tractors B, C, and
D shall be tested utili{zing fuel conforming to VV-F-800.

TABLE IV. Jype ] tractors.

Test paragraph
Backhoe Loader Travel
Tractor 4.5.2.45 4.5.2.47 4.5,2.57 Total
A 450 110 90 650
B 450 110 90 650
C 560 --a 90 650
D --- 325 325 -850
2600
TABLE V. Iype II tractors.
Test paragraph
Forklift Crane Travel
Tractorxr 4.5.2,49 4,.5,2.31 4.5.2.57 Total
A 450 150 50 650
B 450 150 50 650
C 600 “en 50 650
D --- 450 200 650
26090

4.5.2.31.1 Faflures. Of the allowed failures per tractor type, no more
than 11 failures sghall be permitted on any one tractor. No more than 2
occurrences of the same failure shall be permitted on any one tractor and no
more than 6 occurrences overall shall be permitted. Failures are defined in
6.6.1.

4.5.2.32 Maintainability. During reliability testing the maintenance ratie
shall not exceed 0.36. Connect the STE/ICE-R to record all parameters which
are to be measured in the transducer kit (TK) mode. Nonconformance to 3.4.10
or 3.3.15 or inaccessibility of test points in accordance with 3.5.2.7 shall
constitute fallure of this test.

4.5.2.33 Durability. Replacement or overhaul of any of the following

components during the test will constitute a failure of durabilicy
(see 3.4.9).
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a. Engine.

b. Transmission.

c. Transfer case.

d. Differentials.

e. Primary hydraulic/hydrostatic pumps.

4.5.2.34 Cold start. Service the tractor with sntifreeze, lubricants, fuel
and hydraulic oil so speclfied for operation at -25 °F. 'Subject the tractor
to a temperature of -25 °F until the battery temperature has stabilized; then
start the engine and operate for 15 minutes to determine conformance to
3.4.11. Failure to start the engine in five minutes or operate all tractor
controls to include the attachments and auxiliary tools in 15 minutes shall
constitute failure of this tast. This test may be conducted in conjunction

2 = o maL

with the cab heater and defroster test ('Be 8.2.£.2308).

4.5.2.35 Electromagnetic interference. The tractor shall be tested in
accordance with MIL-STD-462. Nonconformance to 3.4.12 shall consticute
failure of this test.

4.5.2.35.1 Electromagnetic pulge {(EMP). The Government will evaluate the

schenatics and electrical diagrams to deterninc possible problem areas that

nay be encountered on the end item. A preproduction tractor shall be
subjected to non-destructive EMP testing by the Government at a Govermment
facility

4.5.2.36 Cooling test. Operate the tractor in ambient sir temperacure of
120 *F at 85 percent of the rated horsepower, until the temperature in the
radiator (water cooled) or cylinder head temperature (air cooled) is
stabilired. Nonconformance to 3.5.1.1 shall conatitute failure of this test.

4.5.2.37 Alr cleaner. The air cleaner element shall be tested in
accordance with MIL-F-46736, Nonconformance to 3.5.1.4 shall constitute
failure of this test.

4,5.2.38 Fuel copsumption. The fuel consumption shall be measured on the
type I tractor vhile backhoe excavating in accordance with 4.5.2.45 and for
the type 1I tractor while testing the forklift in sccordance with 4.5.2.49 to
prove conformance to 3.5.3.2. Nonconformance.to 3.5.3.2 shall constitute
failure of this test.

4.5.2.39 Automastic/powershift transmigsion. With transmission in highest
gear, stall the automatic/powershift transmission when running the engine at
full rpm for 30 seconds. Nonconformance to 3.5.5.1,1 shall constitute failure
of this tesrt.

4.5.2.40 Acttachment couplings. The quick disconnect couplings shall be
tested to prove conformance with 3.5.15.4.1. Nonconformance to 3.5.15.4.1

shall constitute fallure of this test.

4,5.2.41 System filtration. Pressurize the filter housing to not less than
the minimum .proof pressure (100 psi for return line filters or 1-1/2 times
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maximum system pressure for pressure filters). Hold the pressure for not less
than 60 seconds and examine for leaks. Install a new element in the filter
housing. Establish maximum flow through the filter at an oil temperature at
150 #5 *F. Increase the upstream pressure to 10 psi more than determined
above. Observe the DAP indicator. Increase upstream pressure until the
indicator enters the bypass area or until bypass flow exceeds 5 percent of the
maximum system flow, whichever occurs first. Failure to meet the requirements
of 3.5.15.6 shall constitute failure.

4.5.2.42 gontamination levels apnd leakage. Connect the hydraulic lines at
the cylinders to bypass those cylinders whose capacity is less than one-half
of the connecting line wvolume. Run the engine at no-load governed speed,

pumning the oll throush asch circule for not less than § minures, The

‘o bl iy 1) TARERSAE WA W AR R e e T S o -

particle counter used for evaluation of samples shall be calibrated in
accordance with ANSI recommended standard method for calfbration of liquid
automatlic particle counters using “ac" fine test dust (ANSI B93.28). The
required counts shall be the average of not less than three consecutive
counts. Samples may be taken from the reservolr or upstream of the filter(s)
uged for cleanup. Connect the counter sensor to the system, using a bypass
line and & branch line. The bypass line shall cormect to the system; have a
flow rate not less than 5 times the sensor. The flow sensor shall tee into
the bypass line and shall be not more than 12 inches in length. Any flow
restriction devices shall be placed downstream of the particle counter sensor.
Start engine and operate at not less than 1000 rpm. Record each function of
the system for 5 minutes continuously through full strokes and at maximum
rates., Perform the particle count desecribed above, Fallure to meaet the
requirement of 3.5.15.12 shall constitute failure of this test. An external
leakage test shall be conducted at the conclusion of the schedule of tests
indicated in table III. Observe and record accumulated leakage at practical
intervals over a twelve hour period following the test(s). Leakage greater
than 3.5.15.13 shall be cause for rejection.

4.5.2.43 Cylinders. The cylinders shall be tested in accordance with
SAE J1195. Nonconformance to 3.5.15.10 shall constitute fa{lure of this test.

4.5.2.44 pPackhoe performance. The backhoe performance shall be tested in
accordance with SAE J31, SAE J49 and SAE J296 to determine compliance with the
requirements for digging depth (see 3.6.2.2.3), loading height (see
3.6.2.2.4), digging force-bucket cylinder (see 3.6.2.2.5), digging force
dipperatick cylinder (see 3.6.2.2.6), boom 1lift capacity (see 3.6.2.2.7),

dipperstick lifr capacity (see 3.6.2.2.8), swing arc (see 3.6.2.2.9), and

stabilicty (see 3.6.2.2.10). Nonconformance to the requlrements of 3.6.2.2.2.
shall constitute failure of this test.

4,.5.2.45 pBagckhoe reliabjlity. The excavating relisbility of the tracctor as
specified in 4.5.2.31 using the backhoe attachment shall be demonstrated by

digging trenches in undisturbed soil at maximum depth, one bucket width wide.
No trench shall be shorter than 25 feet. The backhoe must achieve &
production rate of not less than 27 cubic yards per hour in clay-loam or clay-
g?‘n\rn] {elaoce CM and CH\ cnil :
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4.5.2.46 Jloader performance. The loader performance shall be tested in
.accordance with SAE J732 and SAE J742 to determine compliance with che
requirements for bucket capacity (see 3.6.1.2.1.1), dump angle (see
3.6.1.2.1.2), dump height (see 3.6.1.2.1.3), loader reach (see 3.6.1.2.1.4),
operational load (see 3.6.1.2.1.5), breakout force (see 3.6.1.2.1.6), raise
time (see 3.6.1.2.1.7), lowering time (see 3.6.1.2.1,8), digging depth (see
3.6.1.2.1.9), tipping load (see 3.6.1.2.1.10), bucket width (see
3.6.1.2.1.11), and stability (see 3.6.1.2.1.13). Nonconformance to the
requirements of 3.6.1.2.1 shall constitute failure of this test.

4.5.2.47 Jlpoader reliability. The loader shall be tested as follows to
deternine the loader reliability as specified in 4.5.2.31 vhile excavating and
handling soils.

a. Seventy percent of test hours per tractor in accordance with 4.5%.2.31
shall be digging pits 100 feet long x 8 feet wide x 1-1/2 feet deep in
undisturbed soil. .

b. Using bank run gravel or sand, the loader shall load dump trucks,
having sideboard height of not lass than 86 inches above ground level,
for 10 percent of the test hours per tractor in accordance with

4.5.2.31.
c. Using bank run gravel or sand, the loader shall move stockpiles with
capacity loads 2 distance of not less than 100 fest over an improved

surface, for 10 percent of the test hours per tractor, in accordance
with 4.5.2.31.

d. Ten percent of the test hours in accordance with 4.5.2.31 shall be
utilized backfilling trenches dug during the backhoe reliability
testing.

4.5.2.48 Forklift performance. The forklift performance shall be tested to
determine compliance with the requirements for lift capacity (see 3.6.1.3.1.1)
lift height (see 3.6.1.3.1.2), fork rotation (see 3.6.1.3.1.3), mast tilt
(see 3.6.1.3.1.4), fork overload (see 3.6.1.3.1.5), and stability
(see 3.6.1.3.1.6). Nonconformance to 3.6.1.3 shall constitute fallure of this
test,

6.5.2.49 Forklift reliability. The forklifr attachment shall be tested by
simulating loading and unloading palletized cargo weighing 4000 pounds for 70
percent of the hours specified in 4.5.2.31 on an improved level surface.
Palletized loads of 4000 pounds shall be carried on an improved surface course
for the remaining hours.

4.5,2.50 Crape performance. 7The crane performance shall be tested to
determine compliance with the requirements for 1lift capacity
(see 3.6.2.3.1.1), 1ift height (see 3.6.2,3.1.2), rotation (see 3.6.2.3.1.3),
reach (see 3.6.2.3.1.4), and stability (see 3.6.2.3.1.5). Nonconformance to
3.6.2.3 shall constitute fallure of this test.

4.5.2.51 Crape reljability. The crane attachment shall be tested by ]
handling the rated loads at different reach and lift heights for the hours
specified in 4.5.2.31.
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4.5.2.52 Hydraulic percussive hamper test. The hydraulic percussive hammer
shall be operated for 15 engine hours at 70 percent dury cycle (10.5 actual
hours). For 5 actual hours the clay spade attachments shall be tested in
undlsturbed elay or any gtuvel. soll. For the rémaining hours the Hoil poi
accessory shall be used breaking rock or concrete. Nonconformance to 3.7.1
shall constitute faflure of this test.

nc

4.5.2.53 Hydraulic rotary percussive hasmmer test. The hydraulic rotary
percussive hammer shall be operated for 15 engfne hours at 70 percent duty
eycle (10.5 actual hours) drilling holes in rock or concrete using the bits
required in 3.7.2.4., Nonconformance to 3.7.2 shall constitute failure of this
test,

4.5.2.54 Hydraulic chain saw test. The hydraulic chain saw shall be
operated for 15 engine hours at 70 percent duty cycle (10.5 actual hours)
saving hardwood timbers or logs between & inches and 15 inches in diameter.
Nonconformance to 3.7.3 shall constitute fallure of this tesat.

4.5.2.55 Hydraulic impact wrepch test. The hydraulic impact wrench shall
be operated for 15 engine houra at 70 percent duty cycle (10.5 actual hours).
Nonconformance to 3.7.4 shall constitute fallure of this test.

4.5.2.56 Mobility. The tractor shall be operated to prove conformance to
.3.4.6. The mobility test will be conducted by the Government. Failure to
meet the requirement of 3.4.6 shall constitute fallure of this test.

4.5.2.57 Iravel mode reliability. A travel mode reliability operation will
be conducted. This test will be conducted as follows: 15 percent of hours
traveling on primary rosds, 15 percent of hours traveling on secondary roads,
35 percent of hours traveling on & level cross-country course and 35 percent
of traveling on a hilly cross-country course per tractor in accordance with
4.5.2.31, Failure to meet the requirement of 3.4.6 shall constitute failure
of this test,

4.5.2.58 Cab heater and defroster. The cab heater and defroster shall be
tested In accordance with SAE J381 and SAE J1503. Failure to meet the
requirements of 3.5.10.2 and 3.8.2 shall constitute failure of this test.
This test may be conducted in conjunction with the cold start test (see
4.5.2.34).

4.5,2.59 Cold tests. The tractor shall be cold soaked in a temperature
controlled chamber to a temperature of -50 °F and demonstrated as follows to

prove conformance to 3.8.
4. Preparation.
(1) Insurée that the tractor has been serviced wich arctic coolant, fuels,
lubricants and hydraulic oils.

(2) Service Swingfire heater with arctic gasoline.
{3) Place tractor in temperature controlled chamber,
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(4) Instrument the tractor to record as a minimum the following
temparatures:

(a) Exhaust, engine heater outlet.

(b) Ailr, battery box(s), inlet, outlet, and all sides.

(c) Alir, operator‘’s compartment, operator torso (seated positioned).
{(d) Alr, operator’s compartment, floor, roof, sides, (midway to top).
{e) Alr, hot water heater outlet.

(f) Electrolyte, all battery(s).

(g) Coolant, engine block inlet.

(h) Coolant, engine block outlet.

(1) 0©0il, engine sump and gallery.

b. Procedurs.

(1) Subject tractor to a stabilired temperature of -50 °F for 24 hours.

(2) Bring Swingfire heater into cold chamber. Connect heater to tractor
electrical power source and start heater. (After heater start
digconnect from power aource),

(3) Insert heater into heat exchanger and preheat engine coolant and
battery(s) for 90 minutes.

{(4) Record temperatures continuously or at intervals not greater than five
mimructens .,

(5) Remove heater from heat exchanger and shut off motor.

(6) Start engine from tractor bartery(s).

(7) Start personnel heater and defrost fans 30 minutes afcter engine start.

(8) One hour after heater start, record operator compartment air.
temperatures and check defrost.

(9) Operate tractor steering control for 10 minutes, within the
dimensional limits possible within the test chamber.

{10) Engage and operate transmission and brake system as dimensional limits
of test chamber permits.

Nonconformance to 3.8 shall constitute failure of this test.

4.5.2.60 Fenders. The fenders shall be tested to prove conformance to
3.3.4. Each fender which is used as a maintenance platform shall be tested
with & 500-pound load moved along the longitudinal centerline. Permanent
damage or deformation of the fender or its supporting structure shall
constitute failure of this test.

4.5.2.61 PpCA capability. The contractor will perform a 100 percent visual
inspection of all DCA wiring harmesses prior to installation on the tractor to
engure wire and connection are free of error. After installation on the
tractor test the DCA harness (reference chapter 5 of design guide for DCA) on
each vehicle with a DCA tester prior to interfacing with STE/ICE-R.
Nonconformance to 3.5.2.7 shall constitute failure of the DCA.

4.5.2.61.1 - - . Upon coﬁpletion of inspection and
tests specified in 4.5.2.61, test the DCA for all measurements specified in
3.5.2.7, using.STE/ICE-R. After completion of all first article testing, the
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test shall be repeated and the results compared to the first test performed as
specified in 4.5.2.2. Nonconformance to 3.5.2.7 or failure of any component
or wiring in the DCA harnmess, which results in inability to obtain the
measurements previously recorded with the STE/ICE-R shall constitute failure
of this test,

4.5.2.62 PRadiometric gpectral test. A radiometric spectral test shall be

conducted to dstermine conformance to 3.5.2.2.3. Nonconformance shall
constitute fallure to this test.

4.5.2.63 HBuman factors test. The tractors and attachments shall be
inspected and tested by a Government human factors engineer to determine if
the design is in accordance 3.3.1.2 and the other HFE requirements cited
herein. Failure to conform to specified HFE requirements shall constitute
failure of this test. The access provisions shall be measured to determine
conformance to SAE J185. The location and operation of displays and controls
sghall be measured to determine conformance to SAE J209, J287, and J680. The
operator and maintainer physical dimensions (anthropometric) shall be measured
to determine conformance-to SAE JB833. The workspace dimensions at the
oparator enclosure shall be measured to determine conformance to SAE J899 and
J154a. Dimensions of access openings required for maintenance tasks shall be
measured to deternine conformance to SAE J925. Visibility from the driver's
station shall be measured in accordance with SAE J941 and J1050a. The
visibiliry through the rear view mirror shall be measured in accordance with

SAE J985.

4.5,.2.64 Iraller towing test. The tractor shall be tested to determine
conformance with the requirements of 3.4.14. Nonconformance with 3.4.14 shall

constitute failure of this test.

4.6 Inspection gomparison. The Government may select tractors at any time

during the contract production period and subject these tractors to the
examination specified in table II, and to the tests marked "X" in column 1 of
table II1 to determine conformance to the requirements of this specification.
The inspection will be performed by the Government, at a site selected by the
Government, and will not include the previously inspected initial production
tractors. In addition to any test specified as part of the inspection
comparison, the Government reserves the right to conduct any and all other
tests contained in this specification as part of the inspection comparison and
failure of such tests shall have the same effect as falilure of those tests
specified as inspection comparison.

4.6.1 Inspection fajlure. PFaflure of an inspection comparison tresctor to
meet any requirement specified herein during and as a result of the
examination and tests specified in 4.6 shall be cause for rejection of the

inspection comparison tractor(s) and shall be cause for refusal by the
Government to continue acceptance of production tractors until evidence has
been provided by the contractor that corrective action has been taken to
eliminate the deficlencies. Correction of such deficiencies shall be
accomplished by the contractor at no cost to the Government on tractors yet to
be produced under the contract. Any deficlencies found as a result of the
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(4) Instrument the tractor to record as a miniwmum the following
temperatures:

(a) Exhaust, engine heatar outlet.

(b) Air, battery box(s), inlet, outlet, and all sides.

(c) Alr, operator's coppartment, operator torso (seated positioned).
{d) Alr, operator's compartment, floor, roof, sides, (mldway to top).
(e) Alr, hot water heater outlert,

(f) Electrolyte, all battery(s).

(g) Coolant, engine block inlet.

(h) Coolant, engine block outlet,

(1) 01}, engine gump and gallery.

b. Procedure.

{1) Subject tractor to a stabilized temperature of -50 °F for 24 hours.

(2) Bring Swingfire heater into cold chamber. Connect heater to tractor
electrical power gource and start heater. (After heater start
discomnect from power source).

(3) Insert heater into heat exchanger and preheat engina coolant and
battery(s) for 90 minutes.

(4) Record temperatures continuously or at intervals not greater than five

e el o T )
mAPELTE .

(5) Remove heater from heat exchanger and shut off motor.

(6) Start engine from tractor battery(s).

(7) Start personnel heater and defroast fans 30 minutes after engine starc.

{8) One hour after heater start, record operator compartment air
temperatures and check defrost.

(9) Operate tractor steering control for 10 minutes, within the
dimensional limits possible within the test chamber.

(10) Engage and operate transmission and brake system as dimensionsl limits
of test chamber permits.

Nonconformance to 3.8 shall constitute fallure of this test.

4,5.2.60 Fenders. The fenders shall be tested to prove conformance to
3.3.4. Each fender which is used as a maintenance platform shall be tested
with a 500-pound load moved along the longitudinal centerline. Permanent
damage or deformation of the fender or its supporting structure shall
constitute fallure of this test.

4.5.2.61 DCA capsbility. The contractor will perform a 100 percent visual
inspection of all DCA wiring harnesses prior to installation on the tractor to
ensure wire and connection are free of error. After installation on the
tractor test the DCA harness (reference chapter 5 of deslgn guide for DCA) on
each vehicle with a DCA tester prior to interfacing with STE/ICE-R,
Nonconformance to 3.5.2.7 shall constitute failure of the DCA.

4.5.2,61.1 DCA_- STE/ICE-R interface. Upon coﬁpletion of inspection and

tests specified in 4.5.2.61, test the DCA for all measurements specified in
3.5.2.7, using STE/ICE-R. After completion of all first article testing, the
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test shall be repeated and the results compared to the first test performed as
specified in 4.5.2.2. Nonconformance to 3.5.2.7 or fallure of any component
or wiring in the DCA harness, which results in inability to obtain the
measurements previously recorded with the STE/ICE-R shall constitute failure

of this test.

4.5.2.62 PRadiometric spectral test. A radiometric spectral test shall be

conducted to dstermine conformance to 3.5.2.2.3. Nonconformance shall
constitute failure to this test.

4.5.2.63 Humapn factors tegt. The tractors and attachments shall be
inspected and tested by a Governmment human factors engineer to determine 1if
the design is in accordance 3.3.1.2 and the other HFE requirements cited
herein. Failure to conform to specified HFE requirements shall constitute
failure of this tést. The access provisions shall be measured to determine
conformance to SAE J185. The location and operation of displays and controls
shall be measured to determine conformance to SAE J209, J287, and J680. The
operator and maintainer physical dimensions (anthropometric) shall be measured
to determzine conformance to SAE J833. The workspace dimensions at the
operator enclosure shall be measured to determine conformance to SAE J899 and
J154a. Dimensions of access openings required for maintenance tasks shall be
measured to determine conformance to SAE J925. Visibility from the driver’'s
station shall be measured in accordance with SAE J941 and J1050a. The
visibilicy through the rear view mirror shall be measured in accordance with
SAE J985.

4.5.2.64 Irsiler towing test. The tractor shall be tested to determine
conformance with the requirements of 3.4.14. Nonconformance with 3.4.14 shall

constitute fallure of this test.

4.6 Inspection comparison. The Government may select tractors at any time

during che contract production period and subject these tractors to the
examination specified in table II, and to the tests marked "X" in column 1 of
table III to determine conformance to the requirements of this specification.
The inspection will be performed by the Government, at a site selected by the
Government, and will not include the previously fnspected initial production
tractors. In addition to any test specified as part of the inspection
comparison, the Govermment reserves the right to conduct any and all other
tests contained in this specification as part of the inspection comparison and
failure of such tests shall have the same effect as fallure of those tests
specified as inspection comparison,

4.6.1 Inspection failure. Failure of an inspection comparisen tractor to
meet any requirement specified herein during and as a result of the
examination and tests specified in 4.6 shall be cause for rejection of the
inspection comparison tractor(s) and shall be cause for refusal by the
Government to continue acceptance of production tractors until evidence has
been provided by the contractor that corrective action has been taken to
eliminate the deficiencies. Correction of such deficiencies shall be
accomplished by the contractor at no cost to the Government on tractors yet to

be produced under the contract. Any deficiencies found as a result of the
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inspection comparison will be considered prima facle evidence:that all
tractors accepted prior to the completion of the inspection comparison are
similarly deficient unless evidence to the contrary is furnished by the
contractor and such evidence is acceptable to the contracting officer. Where
tractors previously accepted by the Government are determined to be deficient,
the contractor will negotiate with the Government to determine the method of
correction.

4.7 Inspection of packaging.

4.7.1 Quality conformance pack.

4.7.1.1 Unit of product. For the purpose of inspection, a completed pack
prepared for shipment ghall be considered a unit of product.

4.7.1.2 Sampling. Sawpling for examination shall be in accordance with
MIL-STID-105.

4.7.1.3 Exeninstion. Each tractor, prepared for shipment, shall be
examined for the following defects.

122a. Preservation not ss specified for level A.oxr C (see 5.1).
1232, Packing not as specified for level A, B or C (see 5.2).
124a. Merking incorrect, illegible or missing (see 5.3).

5. PACKAGING.

5.1 Preservation. Preservation shall be level A or C as specified
(see 6.2).

5.1.1 Javel A. Each complete tractor with components &nd attachments shall
be preserved in accordance with level A preservation and packaging
requirements of MIL-T-3351.

5.1.2 JLevel C. Each complete tractor with components, actachments and &ll
items issued with the tractor shall be preserved in accordance with MIL-P-116,
method I1I. 1In addition, the following specific requirements shall be
accomplished.. Items with critical surfaces required for fit or functlion shall
be provided protection by the use of preservative coatings, volatile corrosion
inhibitors, or desiccated packs. Items requiring protection from phyaical
damage to surfaces, or which are fragile by nature shall be protected by
wrapping, pack compartmentalization, or cartonizing of the individual item.

If a liquid cooling system is furnished, the cooling system shall be filled
with a fresh clean solution of 50 percent water and 50 percent antifreeze
conforming to MIL-A-46153, and a tag attached indicating the temperature to
which the cooling system can be subjected before damage. All lubrication
reservoirs and sumps, shall be £i{lled to the operating level with the grade of
military lubricant designated for use in the temperature range at the shipping
destination. A tag shall be attached in a conspicucus location to indicate
which military lubricant has been used, the temperature range of lubricant
used, and grade of lubricant used. A deprocessing guide shall be furnished
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indicating in detail the preservation materials to be removed and any other
servicing required prior to placing the tractor in operation.

3.2 Pacgking.

5.2.1 Level A. Each complete tractor, preserved as speciffied in 5.1, shall

be packed in accordance with the level A packing requirements of MIL-T-3351,
as specified for type II, unboxed (mobile) shipment.

5.2.2 level B. Each complete tractor, preserved as specified in 5.1, shall
be packed in accordance with level B packing requirements of MIL-T-3351, as
specified for type II, unboxed (mobile) shipment.

5.2.3 Level C. Each complete tractor, preserved as specified in 5.1, shall
be packed in accordance with level ¢ requirements of MIL-T-3351.

5.3 Marking. All markings shall be in accordance with MIL-STD-129,
including those specified in the contract or purchase order (see 6.2).

6. ROTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Iﬁ;gnded use. The type I tractor 1s intended to be used primarily for

excavating, digging, locating, sctripping, leveling, stockpiling, and
transfaerring of earth and aggregate. The type II tractor is intended to
provide a lightweight materials handling capability with the mobility to
convoy with supported wheel units.

6.2 Acquisitiopn documents. Acquisition documents should specify the

following:

a. Ticle, nunber and date of this specification.

b. Type of tractors required (see 1.2)

c. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1.1 and 2.2).

d. When first article preproduction and initial production inspections
are not required (see 3.2),

e. When the type I tractor is required to be equipped with radio
equipment (see 3.3.7).

f. Registration numbers for stencilling (see 3.3,13).

g- When identification plate data other than that specified is required
(see 3.3.14).

h. When topcoat color shall not be camouflage green 383 (see 3.3.16).

if. When the tractor shall be overcoated with camouflage patterns
(see 3.3.16).

J. Vhen camouflage pattern data shall be provided (see 3.3.16.1).

k. When a tachometer drive is requlred (see 3.5.10.1).

1. When radio povwer is required by the electrical system (see 3.5.2).

®m. When DCA mot required (see 3.5.2.7},
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n. When radic mounting provisions are required (see 3.5.10.3).

o. When a rifle mounting kit is required (see 3.5.10.4).

P. Time frame for submission of recommended cool list (see 3.5.12.3d}.

q. When backhoe ripper bucket is required (see 3.6.2.2.1).

r. When winterired tractor is required (see 3.8).

. When Swingfire heater is required (see 3.8.2).

t. Goverrnment-furnished property (see 3.9).

u. Govermment-loaned property (see 3.10).

v. Levels of pressrvation and packing required (see 5.1).

v. When powertrain component vendor certification {s required (see 3.1
and 6.12).

x. Any special marking (see 5.3).
y. When a trangportabilicy report iz required (see 3.4.7 and 6.12).

6.3 Consgideration of data requirements. The following data requirements

must be listed, as applicable, on the Contract Data Requirements List (DD Form
1423) when this specification 1s applied on a contract, in order to obtain the
data, except where DoD FAR Supplement 27.475-1 exempts the requirement for a
DD Form 1423.

Reference Paragraph @ = DRID Number DID Title
a. 3.3.16 DI-MISC-80192 Color paragraph
prints
b. 3.3.1s DI-MISC-BO76 Canouflage line arc
. . data
c. 3.,3.2 DPI-H-1336 Noise Measurement Report

The above DID’'s were those cleared as of the date of this specification. The
current {gsue of DOD 3010.12-L, Acquisition Management System and Data
Requirements Control List (AMSDL), must be reached to ensure that only
current, cleared DID's are cited on the DD Form 1423.

6.4 MM&&LM_M The contractor will complete

and submit the vehicle weight classification data sheet as shown in figure 2.

6.5 FEixst article. When a first article inspection i1s required, the
item(s) shall be preproduction models, initial production models, or both
{see 6.2). The first article should consist of four or more units. The
contracting officer should include specific fnstructions in acquisition
documente regarding arrangements for examinations, approval of the first
article test results and disposition of the first article tractors.
Invictation for bids should provide that the Government reserves the right to

walve the ‘rnnn{rnmnnf far unmn'lna for firgt article i.n.-“pec:.‘len ts thase

bidders offering a product which has been previously acquired or tested by the
Government, and that bidders offering such products, who wish to rely on such
production or test, must furnish evidence with the bid that prior Covernment
approval is presently appropriate for the pending contract. Bidders should
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not submit alternate bids unless specifically requested to do so in the
solicitation,

6.6 pefinitions.

6.6.1 Failure. A failure is defined as any malfunction which cannot be
repaired in 15 minutes by the operator with on board tools and equipment which
prevents performing backhoe, loader, forklift, crane or travel; or any other
unscheduled maintenance action which requires more than one hour to complete,
All such malfunctions shall be considered failures except for:

Installation damage.

Accident or mishandling.

Failure of the test facility or test-peculiar instrumentation.
Equipment fallures caused by an externally applied overstress
condition, in excess of the -approved test requirements.

e. Normal operating adjustments (nonfailures) specified Iin the approved

Bl et o e tmlamm d oy ded e
GHHLPIHBIIL UFGLGLLIIB D LA UL L LVD .

f. Secondary fallures within the equipment, which are directly caused by
nonrelevant or relevant primary failures. The secondary faflures must

be proved to be dependent on the primary fallure.

andDoe

g. Fallures caused by human errors, -

h. Normal wearocut of cutting edges, teeth, and tires, and flat tires due
to puncture. The contractor shall indicate normal wear
characteristics prior to testing.

6.6.2 Maintenance ratio. The maintenance ratio 1s the ratloc of active

maintenance manhours scheduled and unscheduled, to the total operatjional test
hours.

6.6.3 Manpower intepgration (MANPRINI). MANPRIKNT is the comprehensive

management and technical program to improve total system (soldier and
hardware) performance by the continuous integration of manpower, personnel,
training, buman factors engineering, system safety, and health hazard
considerations throughout the material development and acquisition process.

6.7 Goverpment-furnished equipmept. The contracting offfcer should arrange
to furnish the property specified in 3.9.

6.8 Governmepnt-loaned equjpment. The contracting officer should arrange to
loan the property specified in 3.10.

6.9 Component ratings. All components shall be used within the
manufacturer’s current published ratings for this application. When
applicable published ratings are not avalilable, component manufacturer'’s
verification or ratings must be submitted by the prime contractor to the
contracting officer of the procuring activity.
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6.10 Subject term (key word) listing.

Backhoe

Crane

Excavator

Forklifc

Loader -

Materials handling equipment
Wheeled

6.11 Yendor certification. The contracting officer should require the
contractor to furnish certification from vendors that all powertrain
components are compatible with and properly matched with all related or
affected components assembled to meet this specification,

6.12 Iransportability report. When specified (see 6.2), the contracting
officer should arrange for the contractor to furnish a transportability report
in accordance with AR 70-47 and SOP 70-38 for the tractor, 95 days prior to
delivery of the first article.

6.13 Noipa levels. When the required maximum noise limit(s) are
established to be technically infeasible and beyond the state-of-the-art for

the item/system being procured, the contracting officer may réquest additional

information on noise sources., As such, documentation ghall be furnished to
the procuring activity for consideration of whether or not increase of the
required limit(s) is justifiad and how noise levels may be best minimized.
Documentation shall contain technically defensible data including technically
supported design considerations, technically supported design recommendations
for noise reduction, and technically supported predictions of the resultant
noise levels. Clearly stated, convineing, and technically/fiscally supported
trade-off analyses of noise control benefit against other design reguirements
such as welight, access, etc., shall be provided.

6.14 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.

Custodians: Preparing activity:
Army - ME Army - ME
Ravy - MC

Review activity:
Alr Force - B4

Uger activity: Project 2420-0031
Army - AT
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Accessorles, chain saw

Accessories, tractor

Accessories, portable percussive hammer
Accesgories, rotary percusgive hammer
Air cleaner

Alr duct design

Alr duct fording

ALlr ducts

Alr storage reservoir(s)

Alr system accessories

Airdrop

Attachment couplings
Attachments

Auxiliary relief valves
Auxiliary tool couplings
Axles

Axles and suspension
Backhoe

Backhoe performance
Backup alarm

Batteries

Battery disconnect switch
Battery mounting

Blackout lights

Boon lift capacity

Brake hoses

Breakout force

Brush and stone protection
Bucket capacity

Bucket width

Cab and operator‘s compartment
Camouflage pattern data
Casting and forgings

Chain lubrication

Chein sew, hydraulic, portable
Chain speed

Chassig components

Circuit breaker

Clearance

Clutch

Component durabilicy

Component ratings

Composition

Contamination level

Controls and operating mechanisms
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Baragraph

Coéllng system

Crane

Crane performance

Cross country mobility

Curb clearance circle
Cylinders

Decontamination unit
Description A
Diagnoastic connector assembly (DCA)
Diagnostic port

Digging force-bucket cylinder
Digging force-dipperstick cylinder
Dimensions

Dippersatick 1lift capacity
Dissinilar nmetals

Drain holes

Drain plugs

Drive assembly

Dump angle

Dump hefght

Ease of malntenance
Electrical system
Electromagnetic interference
Electromagnetic pulse
Emergency steering

Engine ‘

Engine air induction system
Environmental conditions
Exhaust system

External leakage

Extraction paraschute provisions
Fan clutch

Fenders

Fire extinguisher and bracket
First article

Flow rate

Fluid

Fording

Fork rotation.

Forklife

Forklift performance

Frame

Front attachment controls
Front attachments

Fuel and lubrication

Fuel system

Fuel system component
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Pagagraph

Fuel tanks

Fuel, air, hydraulic lines, and fittings
Fully equipped tractor

Fungus and molsture resistance

Gauges and {nacruments

General requirements

Governor

Government.- furnished property
Governnent-loaned property

Gradeability

Gradeability and speeds

Hammer blow rate

Hammer, rotary percussive, hydraulic, portable

ke mmd hone awa A
Heater and heat eXchanger

Heavy duty rock bucket

Helight

Hourmeter

Horm

Hose

Hose clamps

Human factors emgineering

Hydraulic control valves

Hydraulic hose reel

Hydraulic lines

Hydraulic oil filter

Hydraulic pump

Hydraulie system

Identification of materials and finishes

Impact wrench

Implement working flood lights, front

Implement working flood lights, rear

Inclinometer

Instruction, caution, identificacion,
operating and data plates

Insulation

Interaxle differential

Interfor lighting

Length, tractor - overall

Lift arm safety device

Lift capacity, forklifc

Lift capacity, crane

Lift height, forklifr

Lifr height, crane

Lighting

Loader

Loader operational load
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1oader performance

Loader reach

Loading height, backhoe

Lowering time

Lubrication €ictings

Lubrication, rotary hammer

Main relief valve

Maintainability

Maintenance ratio

Manual transaission

Mast tilts

Material

Materiasl deterjoration prevention and
contrel

Maxiomum speed’

Medium 1ift helicopter transport

Metal fabrication

Mobility rating speeds (mph)

Noise limits

Ruclear-bielogical -chemical {(NBC) enviromment

Oil filter

0il sampling valves

Other squipment

Parachute suspension provisions

Parking brake

Percussive, hydraulic, portable hammer

Performance

Pintle

Portable suxiliary tools

Ports, fittings and connections

Power take-off provisions

Powershift transmission

Quick disconnect couplings

Rail impact i

Raige time, loader

Reach, crane

Rear attachment contrels

Rear attachments

Reliabilicy

Relief valves

Reserve tractive ability

Reservoir

Restraining straps

Restriction indicator

Ride guality
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Rollover protective structure (ROPS) and

falling objects protective structure (FOPS)

Rotating motor

Rotation

Bubber hose material
Rustproofing

Safety

Service brakes

Slide slope operation
Slaving components

Slinging provisions

Spare tire and wheel assembly
Stabflity, backhoe

Stability, crane

Stability, forklift
Stability, loader

Steering

Stenciling

Suspension

Swing arc

Tiedown provisions

Tipping load

Tire material

Tool box insert

Toolbox

Torque limiting differentials
Tractor speeds

Trailer brake control system
Trailer safety chain provisions
Trailer towing

Transmission

Transportability

Treatment and painting

Tubing

Turn signals

Vehicle cone index (VCI)
Vehicle weight classification sign kit
Weight

Welding and welders

Wheel splash stone throw protection
Wheels and rims

Wheel splash and stone throw protection
Widch . '
Winterization kic
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Load Class
E C H
VEHICLE CLASSIFICATION DATA SHEET
LOADER / BACKHOE TRACTOR
D TA REQUIRED FOR IDENTIFICATION AND
LOAD CLASSIFICATION OF SUBJECT VEHICLE
NOMENCLATURE
Mtr |Mode! No.
NSN Agency
Traveling Total Pay
Load Category We\laht Load
Empty E
Cross Country or c
off Highway
Laden or H
on Highway
[ Al :
=S -
: i
M | L4 j — - =j )
Traveling Loads On Front Tires Rear Tires
Load No/ No/ atea 1.
Category A B axle slze | psl | ode 3iz6 | psi
Empty
3 t
I uountey or
Laden or
on_Highway
All loads In short tons
All loads to Include woight of crew and appurtencnces
Class Nos for vehicles over 3,000 1b
Lmonudlnul dimensions In feet
Veriicai and traonsvarse dimenslons in inches
X-3172 - Figure 2. cle classificatio sheet 1o ackhoe o
X-3172
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