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SCOPE

This Recommended Practice outlines the basic general design requirements for powered mobile ground
support equipment used in the civil air transport industry. It is intended to assist the airlines in
standardizing requirements for various configurations of equipment.

APPLICABLE DOCUMENTS

The following documents, or portions thereof, of the issue in effect on the date of the purchaser's
controlling specifications form a part of this Recommended Practice to the extent specified herein.

In the event of conflicts between this Recommended Practice and the listed documents, this Recommended
Practice shall apply unless otherwise stated herein.

SAE Publications:

J10 - Aufomotive Air Brake Reservoir Performance and Identification Requirements
J377 - Performance of Vehicle Traffic Horns

J512 - Aujomotive Tube Fittings

J514 - Hydlraulic Tube Fittings

J517 - Hydraulic Hose

J533 - Flgqres for Tubing

J537 - Stofage Batteries

Jd557 ~ High Tension Ignition Cable

J558 - Loy Tension Cable

Jd561 - Elgctrical Terminals - Eyelet and Spade Type

J813 - Automotive Air Brake Reservoir Volume

J844 - Ain Brake Tubing and Pipe

J858 - Eldctrical Terminals - Blade Type

J878 - Loy Tension Cable Thermosetting Insulation

J919 - Sound Level Measurements at Operatoy, Station

J928 - Eldctrical Terminals - Pin and Receptacle Type

d952 - Maximum Sound Levels for Engihe Powered Equipment
J1401 ~Hydraulic Brake Hose - Autoinotive

J1402 -~ Air) Brake Hose - Automotive

J1403 - Vaguum Brake Hose

J1703 - Motor Vehicle Brake~Fluid

ARP 836 [ Design and Safety’Criteria for Pagsenger Boarding Stairways
ARP 1052 [ Selection Criteria for Reciprocating Primer Movers
ARP 1328 |- Aircraft-Support Equipment Stability Analysis

ARP 1330 t Welding.of Structurers for Ground Support Equipment

American National Standards Institute Publications:

ANSI B56.1-1969 - Safety Standard for Powered Industrial Trucks

Government Publications:

MIL-STD-461 - Electromagnetic Interference Characteristics Requirements for Equipment
MIL-STD-1472 - Human Engineering Design Criteria for Military Systems, Equipment, and Facilities
MIL~S-3950 - Switch, Toggle, General Specification for

0-A-548 - Antifreeze, Ethylene Glycol, Inhibited

FMYVSS, Title 23 - Federal Motor Vehicle Safety Standards

CFR, Title 49 - Code of Federal Regulations

OSHA - Walsh Healey Provisions of the Occupational Safety and Health Act

Various Standards - United States Public Health Service Standards
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2.4 Other Publications:

Section VIII -~ ASME Unfired Pressure Vessel Code

ATA Spec. 101 - Specification for Ground Equipment Technical Data

NFPA No. 70 ~ National Fire Prevention Association Standard No. 70, "National Fire Code"
NFPA No. 505 - Standard for the Use, Maintenance and Operation of Industrial Trucks
Various Standards - Caster & Floor Truck Manufacturer's Association Standards

3. REQUIREMENTS

3.1 DPerformance: The equipment, properly maintained, shall be designed to perform its intended function
for its "Total Life" period (See par. 3.5).

3.2 Operabilify:

3.2.1 The equipment shall be designed for continuous operation at rated load for the peripd indicated in a
functiongl specification provided by the purchaser as a controlling document herein referred to as a
"controlling specification,

3.2.2 The equipment shall operate satisfactorily at any angle up to 10 deg. (0. 175 rad) fore and aft and
5 deg. (0.0873 rad) sideways. In the event that this requirement imposes signific%t design
constraints, the manufacturer shall define and propose a degign/suitable for the intiended application.
3.3 Reliability: The eqipment and its accessories shall be designed and constructed with reliability of
operation |a primary consideration. The minimum reliability design requirement is [that the equipment
be designéd to operate between periodic preventive maintenance periods of 200 opergting hr. or
eight weeks, whichever occurs first. The above. ifiterval does not apply to components in those cases
where the|component manufacturer recommendsmore frequent maintenance intervals. (For the
purpose of this specification, normal servicing of fuel, oil, tire pressure, battery ahd water are not
consideregl prevéntive maintenance, )

3.4 Maintenance Requirement:

3.4.1 Maintainpbility: Not applicable.

3.4.2 Maintengnce Repair chlei Not applicable.

3.4.3 Service and Access:

3.4.3.1 Equipment coniponents and systems requiring routine and frequent inspection and|maintenance shall
be readily Qecessible. Suitable access doors or removable enclosures shall be provided for this

purpose.

3.4.3.2 Access doors, covers, and protective guards shall be designed for quick removal or opening.
4 Access holes in protective guards for lubrication are acceptable but shall be held to a minium
number and size. _ '

- 3.4.3.3 Access panels and doors normally used during aircraft servicing shall be designed to structurally
[/ withstand wind blasts up to 90 mph (145 km/hr) in both open and closed position.

3.4.3.4  Access panels shall be hinged, pinned, etc., to prevent loss from the unit. Large panels of over
41t (1.219 m) in both height and width which are normally removed only for heavy maintenance; i. e.
g major component overhaul or removal, may be designed to be removed from the equipment when
hinging or pinning is not practical.
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Hinges shall be located on the forward edge of all vertically hung doors and on the lower edge of all

horizontally hung doors. Where possible, at least 8 in. (203 mm) of clearance abo

ve the ground

shall exist when any door is open. All hinge doors shall be provided with devices to secure them

in either the open or closed position such that they will not be blown by jet blast or
Stops or bumpers shall be installed so that the doors, when open, do not mark or s
work.

ambient winds.
cratch the paint

Major assemblies and components shall be capable of being disconnected and removed from the
equipment without the necessity for. extensive disassembly of other components. Standard automo-
tive practice is acceptable. A design goal shall be that any major component should be able to be

removed and reinstalled in a period not to exceed eight man-hours.

Parts requiring removal for replacement, service, or maintenance shall be fastened with removable

fastenersortatching devices:
Weight
than 33
to a maj

bf removable enclosures, or replaceable units, designed for one-man\handl
Ib (15 kg) and should preferably not exceed 30 1b (14 kg). Units exceeding 9
cimum of 80 1b (36 kg) must be designed for two-man handling.

All components that exceed 80 1b (36 kg), or that exceed 33 1b (15 Kg) if only one m:
unit for handling, shall have provisions for attaching lifting or handling devices sug
hoists, pr forklift tines. The minimum design safety factorofsuch devices based
strength of the ma terial shall be 5 to 1.

ifal, unattached parts such as tractor hitch pins,and lock pins which might o
lost shall be secured to the equipment with+¢able or chain of durable size a

e lubrication fittings shall be provided’at all points where heavy loads, cl
rotary or linear motion of parts occurs. This will normally include pivo

with edch unit.

On lift bed types.of equipment, the manufacturer shall provide alternate means of

in event of failure of the primary power source if any components that could causd

accessjblewwhile the hoist is in the down position.

ing must be less
3 1b (15 kg)

an has access to the
h as slings,
on the ultimate

therwise be
nhd material.
bse tolerance,

ts, guides, bearings,
is difficult, they

rovided.
hiccess be provided

raising the hoist
failure are not

On lift bed Types of equipment a means shall be provided for a mechanic to raise and lower the

hoist while working at ground level.

Chain and belt drives shall have provision for adjusting the tension to the manufacturer's specified

value. This shall be in the form of take-up screws when needed to produce and hold adequate tension.
A positive means to hold the adjustment shall be provided.

Total Life; 'Total Life" is definéd to be the hours of use from time of delivery of the equipment to the
using activity until its identity is destroyed by classifying it as salvage and/or subject to cannibalization.
The "Total Life" for which the equipment is designed, assuming it is used and maintained in accordance
with the manufacturer's recommendation, shall be specified.
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3.6 Environmental:

3.6.1 The entire unit shall be designed and equipped to start easily and operate satisfactorily under
temperature conditions ranging from -25° to +125°F (31.7°C to 51.70C) (after soaking at either

of the stated temperatures for 24 hr).

3.6.2 The equipment shall be designed to operate satisfactorily after exposure to the following sequence
of conditions:
a. . 4 hours soak at +20°F (-6.7°C) -
b. Thorough wetting with fine spray of 40°F (4. 40C) water
c. 4 hours soak at +20°F (=6.7°C).

3.6.3 The equjpment and all its components shall be designed to operate satisfactorily aJter 6-hr exposure
to heavy| rainfall (0. 30 in. /hr) (0. 76 cm/hr) driven by a 25 mph (40.2 km/hr)'wind

3.6.4 Componpnts shall be protected from mechanical, electrical, and corrogion damag¢ and impairment
of operdtion due to rain, snow, ice, sand, grit, and deicing fluids.

3.6.5 Operator's compartments shall be designed to preclude excessive temperature from heat sources such
as engine and exhaust system. Insulation and ventilation shall'be provided if, or as, necessary to
limit compartment temperatures, in any operational mode,.to 100°F (37.8°C) on a|calm, 85°F
(29.4°C), full sunlight day.

3.7 Transportijbility:

3.7.1 The unit shall be designed for over-the-road untestricted transportation insofar ag possible., The
manufadturer shall identify any constraints\applicable to transportation or shipment of the unit or
any subgssemblies.

3.7.2 Units rdquired, as outlined in the(controlling specification, to operate on public highways or to be
capable [of being licensed for use on public highways shall meet the requirements df Chapter V -

g Nationa] Highway Safety Buréau; Department of Transportation, Title 49 of the Cofle Federal
Regulations in effect on the.date of manufacture. In addition, the unit shall be mapufactured in a
manner [and equipped to be’capable of operation in accordance with Part 393, subjarts A, B, C, D,
E, and ¢ of Chapter-[il*- Federal Highway Administration, Department of Transpdrtation.

3.7.3 Units which may be’licensed to operate on public highways shall have the minimum capability to
accelerate onld level surface, from 0 to 40 mph (0 to 64.4 km/hr) within 60 seconds with full
payload

3.8 Safety:

3.8.1 It shall be the responsibility of the manufacturer to ensure that the equipment contains all the safety
features required to protect the equipment, the operator (s), the load, and the aircraft serviced,
in accordance with all generally accepted good design practices.

' 3.8.2 Powered Industrial Trucks (as defined by Part 1910. 178 of OSHA) shall meet the design and
construction requirements established in ANSI B56.1, Part II. In the event of conflict between this
document and B56.1, PartII, B56.1 shall apply.
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3.9 DPersonnel Safety:

3.9.1 Unless excluded for special purpose vehicles, a windshield shall be provided on all motorized
vehicles designed for operation at speeds above 5 mph (8.1 km/hr). Powered windshield wipers
shall be provided on all motorized vehicles which are equipped with a windshield. A powered wiper
shall also be provided on any rear view window of each motorized vehicle required to approach
aircraft in a reverse direction. Wiper motors and mechanical linkage must be protected against
damage with wipers in a stalled condition. Window wiping and washing systems shall conform to
FMVSS Title 23, Chapter 2, Standard No. 104. "Windshield Wiping and Washing Systems - Passenger
Cars." Unless otherwise stated in the controlling specification, washing systems need not be
provided on vehicles not equipped for highway travel.

3.9.2 On units where rear vision is restricted, outside mirrors shall be provided on each side of the cab
as specified-b e-controtting-specificationr—Fhemi 2 2 braced to preclude
accidental loss of adjustment or visual distortion due to vibration of vehicle. M spétified, the
mirror(s|) shall have down vision capability.

3.9.3 An electrjic horn which meets the requirements of SAE Standard J377 shall be provided. The horns
g shall be gupplied with control button located in the center of the steering’wheel.
3.9.4 Control pedals shall be designed and located to permit safe operation if heavy overshoes are worn by
ator. Spacing between the brake pedal and accelerator'shall follow standard automotive
practice. In no case shall they be located so that the‘accelerator can be depressed
accidently while applying the brakes with a booted foot. /The'use of pedal surface mdterial which
inhibits "plippage’ of shoes when wet, is required.

3.9.5 A crash Harrier which, when rigidly supported in a\horizontal position, is capable of withstanding the
impact ofl a 100 1b (45. 4 kg) solid hardwood cubé’{or equivalent) dropped at random firom a distance
of 5 feet (1.5 m) 10 times, without fracture or~permanent deflection exceeding 0.75 in. (1.9 cm)
shall be ipstalled on each vehicle designed+«to’carry loose cargo to prevent injuring the operator with
such cargo in the event of a collision. o

3.9.6 Where refuired, heat shields or guards shall be installed to protect personnel operating the equipment
or performing routine periodic maintenance on it against accidental contact with exppsed parts which
are subjept to high operating/temperatures. This does not apply to exhaust systems|in commercial
vehicle engine compartments.

3.9.7 Suitable guards shalldbe provided for all sprockets, gears, chains, fans, belts, and pther moving parts
located where operating or maintenance personnel may make accidental contact with|them. In
general, standardautomotive practice is acceptable.

3.9.8 Vehicles flésigned for use off the airport shall have the operator and adjacent front spat positions
equipped mmsmm%nchorage of
Seats - Passenger Cars", No. 208 "Seat Belt Installation - Passenger Cars', and No. 209 "'Seat
Belt Assemblies ~ Passenger Cars, Multipurpose Passenger Vehicles, Trucks and Buses."

3.9.9 Exposure of operating and maintenance personnel to electric shock hazards shall be minimized by the
provision of suitable interlocks, grounding means or protective devices.

3.9.10 Guards or enclosures shall be provided for all exposed portions of electrical equipment.

3.9.11 Elevating devices shall be protected against uncontrolled movement or actuation in the event of a power
source failure of any type (i.e., hydraulic, electrical, pheumatic, or engine).



https://saenorm.com/api/?name=679610b7a0304e605d939765ec867737

ARP 1247 A

-6 -

3.9.11.1 Hydraulic lift cylinders shall have pilot operated check or counterbalance valves connected
g ‘directly to their base fittings to prevent accidental lowering in the event of failure of any
line in the system.

3.9.11.2 Electrical or pneumatic lifts shall be equipped with brakes to lock the system in the event of
¢ power failure or malfunction.

g 3.9.11.3 An emergency lowering system operable from the ground shall be provided on all lift units.

3.9.11.4 The location of emergency lowér‘ing controls must consider employee personnel injury exposure
[ during the operation.

3.9.12 All pipch-and-shear points—sharp-edges—and protruding objectsmust-be-eliminated wherever
] possible and practical. If elimination is not possible, adequate guarding must/bp achieved to
prevept injury and/or damage exposure.

3.9.13 Push/pull forces required to move other than control handles and access doors ghall be limited
g  to60|b (27. 2 kg), when the operator is standing upright.

3.9.14 Wher¢ practical and possible, access to work areas shall be provided by means |of stairs. Ladders
] shall pe used only where use of stairs is not practical and possible. All stairs gnd ladders shall
conform to current applicable OSHA regulations.

g 3.9.15 Steps |and ladder rungs shall be of serrated grating panel matefial.
3.9.16 Stair risers, treads and stair and ladder angles shall conform to Occupational Spfety and Health

g Act promulgated standards and documents for,Industrial Operations. Critical angles shall be
avoided where practical and possible.

5 3.9.17 Stairg used by the general public for\access to and from the aircraft shall conform to SAE ARP 836.

% 3.9.18 Handyails shall be installed on alVstairs and ladders.

3.9.19 Non-dlip surfaces shall be\provided in all areas where personnel will be requirdd to walk or work

3.9.19.1 Serrated grating panels may be used where personnel will not be required to kaeel or sit, and
'} smopther surfaces are not required for rolling of casters. Protection shall be provided to
prevent objects from falling on personnel and moving parts below such platforms.

hired by the
rasive sheet
or painted on abrasive coatings shall be used only as approved by the purchaser.

3.10 Equipment Safety:

3.10.1 1If required, the type, location, and color of reflecting devices will be specified by the controlling
specification. '

3.10.2 Consideration should be given for protection of lamps and reflectors against damage if dictated by
normal design practice; i. e., likelihood of damage.

3.10.3 Non-marking cushion devices shall be installed on all equipment intended to be used in direct
contact with or close proximity to aircraft to prevent damage to the aircraft. Such cushion
devices shall be tubular or '"D" section rubber bumpers of suitable length with an outside diameter
and wall thickness as specified by the controlling specification.
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Powered mobile equipment shall be designed with operator visibility a primary consideration.
All 1ift device mobility and/or positioning controls shall be of the ""deadman” type.

Relief valves shall be provided in all hydraulic and pneumatic systems to prevent sustained pressures
in excess of rated working pressure.

If required, the type, size, and location of fire extinguisher(s) will be stipulated in the controlling
specification.

If stabilizers, outriggers, or spring lockouts are used, the following shall be provided:

9.1 An interlock shall be provided so that the stabilizing device used cannot be retvacted or disconnected

with |the unit in a raised position.

9.2 An interlock shall be provided so that the unit cannot be raised without'the stabilizing device down.

9.3 Any ptabilizing device used that extends beyond the unit profile or that could crjzte an employee

Noise and Vibration:

injury hazard shall be painted high visibility yellow or alert orange (purchaser
have[the corners rounded.

specify) and

-9.4 A stdbilizer device warning light shall be provided in elear view of the operator|to show that the

stabillizer device is not fully retracted.

-9.5 A mqans to retract the stabilizer when the engine’ is not operating shall be provided.

.9.6 Stabifizer ground contact pads, at maximum design loading, shall not produce a ground contact

presgure in excess of 150 psi (1.034 MPa).

1

The maximum average soundilevel generated by the equipment, when operated at Fated capacity or
load, $hall not exceed 85 dbA (A-weighing network) when measured at the operatof's position and at
a distamce of 15 ft (4. 57 m)from the equipment at a minimum of 8 positions at 45 |deg (.785 rad)
radialg. If it is not feasible or reasonable to achieve the above requirement becafise of economic
and/or| engineering’) téchnology, the manufacturer shall document the design limitations giving all
the ecqnomic and/or engineering considerations and shall provide noise level readings as above at
distanges of 25-5y 10, and 15 ft (.61, 1.52, 3.05, and 4. 57 m) from the equipment.

Sound levelimeasurements and techniques shall be in accordance with SAE J919 for the operator's
positiohand-imaceordance-with- SAE—F952forthe Tatta IMCISUTeINents eXeept that the following
paragraphs of J952 are not applicable: 4.1.3, 4.3.3, 4.3.4, 5.2, 5.6 and Table 1.

The unit shall be designed and constructed to prevent parts from working loose in service. It shall be
built to withstand the stresses, jars, vibrations, and other conditions incident to shipping, storage,
installation, and service, When necessary, provisions will be made to protect operators, instruments,
components, hydraulics, and structure with suitable vibration isolators.

.12 Equipment Definition: To be specified in the controlling specification.

.12.1 Interface Requirements: Interface requirements will be specified in the controlling specification.

.12.2 Customer Furnished Property List: Not applicable.
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3.12.3 Manuals/Publications: The requirements for manuals and other documents will be provided ina
controlling specification. All manuals must be available in accordance with ATA Specification 101
or in a format approved by the purchasing activity.

3.12.4 Tools and Test Equipment: Insofar as possible only standard tools shall be required for normal
maintenance of any parts of the equipment. Any special tools or test equipment required for over-
haul or performance checking shall be identified and drawings or source of manufacture documented.

3.12,5 Training: Not applicable.

3.13 Design and Construction:

3.13.1 General Design Features: It shall be the manufacturer's responsibility to recognize and comply
with all codes and s Trds applicable € design constiruction 1 pe af equipment

which a¥e generally accepted and used as good practice in the industry.

3.13.1.1 Mechahical Design:

3.13.1.1.1 The stress levels for design shall be based on the total of structural weight pliis maximum
carried load. Consideration will be made for anticipated dynamic loads. In the case of units

" with scissor lifts or similar load carrying structures, the.désign shall be bas¢d on the highest
stre¢ss occurring over the full range of motion.

3.13.1.1.2 Stryctural members manufactured of ductile materialyshall be designed with ajminimum factor
g of safety of 3 based on yield strength. ’

3.13.1.1.3 Non-ductile materials shall be designed with'maximum allowable working stregss of one-fourth
of the ultimate strength or the material manufacturer's published recommenddd allowable working
str¢ss, whichever is lower.

. termining the design factox.of'safety, weld efficiencies as designated by the American
g Welding Society or applicable(design codes shall be used.

3.13.1.1.5 Joift efficiencies shall be-inicluded in determination of the factor of safety for polted
g conhections. )

rope installations shall be designed with a minimum factor of safety of 5[based on rated
ing strength for lifts not required to carry personnel and minimum factoy of safety of
r lifts.ca¥rying personnel.

3.13.1.1.7 All [lifting devices except wire rope shall be designed with a minimum factor of safety of 5 based
g on

3.13.1.1.8 'The unit shall be designed with sufficient structural rigidity that deflections due to load, wind,
[} and motions of working parts to not create interferences, cause malfunctioning of the equipment,
or present safety hazards to personnel, aircraft, or the unit itself.

-8.13.1.1.9 In the case of standard chassis or component assemblies used by the end product manufacturer,
certification of the application by the component manufacturer will constitute structural
acceptability of such components.

3.13.1.1.10 Sholder bolts; bearings, or bushings shall be used when attaching parts having relative rotary
[} or linear motion.



https://saenorm.com/api/?name=679610b7a0304e605d939765ec867737

.13.

.13.1.

.13.

.13.

.13.

.13.1.

.13.

. 13.

.13.1.

.13,

.13,

.13.

.13.

.13.

.13.

.11

.12

.13

.14

.1 Unlg
ratihg of 12 volts DC. Storage batteries used for cranking-gasoline engines up
displacement shall have a minimum capacity of 70 ampefe Hours at a 20 hr rat

Batteries used for cranking diesel engines, or\gasoline engines exceedihg 300 cubic inch

.2 The

. 3 Tog;

.4 All
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Equipment having an effect on public health, such as food or drinking water or lavatory service

equipment, shall comply with and be certified by the United States Department of Health,
Education and Welfare.

Stairs, ladders, scaffolds, platforms, ete., shall comply with the applicable OSHA requirements.

Removable railings shall be avoided where practical and possible. Removable railings shall

be

positively retained on the unit.

Truck Manufacturer's Association.

cause undue wear to the surface over which they will normally operate.

s

Electpical Design and Equipment: i

1 be provided for the adjustment.

|

J531.

disp
Eledg

the

Exps

ss otherwise specified, electrical systems incorporating a.storage battery]

lacement, shall be of proportionately larger capacity, following conservati
trical system design shall be documented by _the manufacturer.

negative pole of any storage battery shall‘be securely grounded to the vehi
behicle frame.

psed toggle switches shall be environmentally sealed.

Caster and wheel types and applications shall conform to the standards of the Caster and Floor
The Wheels used onall mobile equipment shall be of a type and size which will not damage or

.15 C‘:{;in and belt drives shall have suitable provisions for adjusting drive ténsign. A positive lock

shall have a nominal
to 300 cubic inch

e per SAE Standard

ve design practice.

tle engine and to

ble switches shall be of MIL-S-3950 quality or equal, and rated for the loads which they control.

ircuits except starting motors shall have suitable overload protection.

bregkers shall be grouped.in convenient locations and suitably marked for size [and function.

Logi
Prof

Wir
bum)]

ection devices shall be sized to protect wiring and motors from damage dy

g shall‘be-adequately supported to protect it from damage from snow and
ping , &kinking, and flexing.

staked lugs or by patent connectors.

.6 Common wire splices shall not be used. Connections shall be made using term
Terminals shall meet the applicable requirements of SAE

documents J561, J858, and J928.

h'llses and circuit
cal grouping of circuits is anticipated. Headlight circuits shall be independently protected.

e to overload.

.5 All ]Bvliring shall’be in conduit or loomed and shall be routed away from heat sources and fuel lines.

ce buildup,

inal strips and

.7 Wiring shall meet the applicable requirements of SAE documents J557, J558, and J878.

.8 Each conductor shall be sized to have current carrying capacity as allowed by the National

Electrical Code equal to or greater than the capacity of the fuse or circuit breaker provided in its
circuit. Optional and add-on components shall be considered in sizing and in the number of
conductors provided.

.9 Grommets and suitable anti-chafe material shall be used where wires are required to pass through

a firewall or other similar relief or opening which exposes the wire to possible chafing.
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3.13.1.2.10 Each wiring conductor shall be identified by color or number in accordance with a wiring diagram
' accessibly displayed in the equipment and/or in an accompanying document.

3.13.1.2.11 Any concealed wiring rﬁnning within van walls or other inaccessible areas shall be contained in
conduit for the length of the run and shall be terminated on a terminal strip at each end of the
conduit or otherwise installed in a manner approved by the purchasing activity.

3.13.1.2.12 Wiring terminals shall be protected by insulating boots or heat shrinkable tubing.
g 3.13.1.2.13 Quick disconnect fittings where required shall be MS standard receptacles and plugs.
3.18.1.2.14 All electrical connections, including terminal strips and battery terminals not protected by an

g engine compartment hood, shall be provided with covers to prevent accidental contact and
shoyt circuiting.

g 3.13.1.2.15 Eledirical interlocks shall be fail-safe design.

3.18.1.2.16 Eledtrical devices including lights, switches, relays, wiring, and texminals, when located in
an Iea exposed to weather, shall be of weatherproof design or prétected by weatherproof
. enclosures.

3.13.1.2.17 Spagk producing electrical components shall be located dt least 18 in. (457 mmn]) above ground
level wherever possible. All such components locatedbélow this level shall comply with the
Natipnal Electrical Code requirements for Class 1,xDivision 2, Group D equipment.

3.13.1.2.18 A minimum of five footcandles (54 1m/ m2) of illumination shall be provided:

g a. Qn all controls and placards in a glare'free manner.
At all operator positions and work.areas by means of flood, spot, or dome lights.

3.13.1.2.19 Ligh}s, electrical apparatus and wiring on units require& to operate in hazardeus locations
g shall comply with Article 500 of‘the National Electrical Code.

3.13.1.2.20 All lamps shall be heavy-duty type.

3.13.1.2.21 The following lighting equipment shall be provided on each vehicle intended for juse and frequent
travél on airporframps and roadways and shall comply with the appropriate prpvisions of the
Uniférm Vehiéle) Code and FMVSS Title 23, Chapter 2, Standard No. 108. (Lighting equipment
for vehicles ot lower speeds will be specified on the detail specification for eadh type equipment.)

a. Two sealed-beam head lamps with high and low beams and a beam indicatox.

b. Two red combination tail and stop lamps, visible Iromn the rear ol the venicle.
c. Directional turn signals.

d. On vehicles equipped for highway use, lighting conforming.to FMVSS Title 23,
Chapter 2, Standard No. 108 "Lamps, Reflective Devices, and Associated
Equipment, etc." shall be provided.

e. Dual backup lights controlled by the transmission shift lever.

3.13.1.3 Hydraulic, Pneumatic Design: The following requirements shall apply to hydraulic systems other
than the chassis brake system.
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3.13.1.3.1 The hydraulic system shall be designed to operate over an ambient temperature range of -200F
to +1259F (-299 to +51.79C).

3.13.1.3.1.1 The hydraulic fluid desired will be specified by the controlling specification. A nameplate
stating the type of hydraulic fluid used and the total tank capacity shall be installed adjacent to
the reservoir filler neck.

3.13.1.3.2 The preferred maximum system pressure required by an operation is 1500 psi (10. 34 MPa)
) g or less.

3.13.1.3.3 Maximum allowable flow velocity through any hose, tube Or pipe shall be determined from the

g following table:
Serviee VARPS)y—(MAS)
Suction 4 1.2
Pressure~-continuous duty 15 4.6
Pressure--intermittent (up to 50% duty) 25 76
Pressure--infrequent (up to 20% duty) 40 12.2
In dases where pressure drop due to tube and hose length becomes excessive W

pre

3.13.1.3.4 Hydq
[/ ratj

3.13.1.3.5 The
mal
con
res

3.13.1.3.5.1 W

g egsentially atmospheric pressure in the reservoir under maximum flow cond

3.13.1.3.5.2 A
tal

3.13.1.3.5.3 ™

speEified above, such tubes and hoses shall be made\of a larger diameter to rg

sure drop.

raulic components shall be protected frem flows in excess of manufacturer
ngs.

hydraulic fluid reservoir shall have a minimum reserve of 25% of displace

ponents including that contained in the hydraulic lines, accumulators, and
ervoir design is to include the following:

patherproof breathér with 10 micron filtering, having air flow capacity ade

hk should be arranged such that the sump and drain are at the lowest point.

11 range fluid level indicator with adequate protection from breakage and 19

objservable area.

3.13.1.3.5.4 A

ith the flow
duce the

's published

d hydraulic fluid,

King the capacity equal to 1.25(times the total maximum displaced volume of the hydraulic

cylinders. The

juate to maintain
tions.

magnetic dedin plug is tc be incorporated in a sump located at the return epd of the tank. The

cated in an easily

strainer type filler neck with attached cap.

3.13.1.3.5.5 The tank outlet to the pump and the major return port are to be located at opposite ends of the tank
and one inch (25.4 mm) above the tank bottom. Any pump case, seal leakage, or other gravity
drains are to be returned to the top of the tank with the actual discharge below that level at
which oil should be added to the tank to prevent aeration.

3.13.1.3.5.6 An access opening to allow full access to interior for cleaning. Access cover is to be gasketed
] and fastened leak-tight.
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3.13.1.3.5.7 Reservoir to be thoroughly cleaned and protected from contamination during assembly of the
] unit. Material and construction to conform to commercial quality and adequately protected
against corrosion. Coated tanks are unacceptable unless approved by the buyer.

Note: Items such as strainers, check valves, relief valves, filters, or any other item
requiring periodic inspection or repair shall not be located inside the tank, but outside
where they can be serviced easily.

3.13.1.3.6 A filter cannister or a "y" type suction strainer of at least 60 mesh monel or stainless steel
screen located between the tank and pump system for easy accessibility to the clean out port
shall be provided.

anufacturers'’
pump
with a differential

3.13.1.8.7

presgure indication will be provided.

3.13.1.3.8 The gystem pump(s) and components are to be protected by a reliefvalve(s) whigh have a capacity
equal to or greater than pump capacity. Relief valve(s) shall dumip directly to thnk.

3.13.1.3.9 The Qydraulic fluid temperature of the system during peak démands shall not exteed 185°F
(85°Q). Inno case shall the fluid temperature exceed thémaximum operating témperature
recomnmended by the pump manufacturer.

3.13.1.3.10 Dynpmic pressure surges, spikes, and fluctuations shall be minimized with usle of accumulators
if necessary. Precharge information tags shall'be attached adjacent to charge] fitting.

3.13.1.3.11 The|material for all hydraulic lines shall\be specified. Flexible lines shall be| made of
hydraulic fluid resistant material. The lines shall be protected and supported|from chafing and
g binding. Hydraulic lines shall be routed so that, where possible, structural nlembers will
provide protection. Lines shall'be’supported so that fittings, tubing and hoses|are separated
fromh engine exhaust systems,\and are not subject to damage from heat, external loads, and
vibration. If necessary, heat barriers or shields shall be installed. Lines shhll be protected
from kinking and abrasion;

3.13.1.3.12 Al hydraulic fittings will be in accordance with SAE J514. If flared, the 37° (P. 646 rad)
flarp with "B" nut'and sleeve is to be used. Flared copper seats are not to be [applied to
fittings for sealing purposes.

3.13.1.3.13 All pipe_thfeads are to be joined with a suitable pipe sealant.

3.13.1.3.14 Hydr : : 53 fo—incorporate—such-de as-hydray HIeS TP eHeck valves,
holding valves, accumulators where necessary, and interlock systems to eliminate uncontrolled
action of mechanisms (i.e., the fall of booms, platforms, etc.) in the event of energy failure.
Manual actuation of systems shall be provided to return systems to a safe condition should energy
failure occur.

3.13.1.3.15 Hydraulic systems shall include such devices as necessary to prevent damage to pumps and/or
motors during towing of vehicle.

3.13.1.3.16 Hydraulic rams shall be installed so that bending loads are not imposed on the piston. They shall
g not normally be used directly as jacks or ground locks to stabilize mobile equipment unless
approved by the purchaser.

3.13.1.8.17 Test port locations shall be provided at points in the hydraulic system requiring access for
g pressure adjustments and troubleshooting. Each port shall be plugged with a 1/4 in. NPT
plug or closest standard metric equivalent if applicable.
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The hydraulic tank filler and breather and lines shall be located away from engine and exhaust
system components to prevent oil from splashing anto hot surfaces in the event of overflow,
leak, or component failure.

Hydraulic hoses shall conform to the quality of the SAE 100R1 thru 100R7, per SAE Standard
J517, as applicable.

All components which are capped when received from suppliers shall have the protective caps
left in place until connection is made to each port,

When charging the hydraulic system with oil, the manufacturer shall take steps to ensure

that the oil is free from contamma.tlon The supply contamer shall be protected from water
ntamin -during : A 2 shall be thoroughly

d other fluids.

e manufacturer shall operate all segments of the hydraulic system for a period of one hour to
thoroughly circulate the hydraulic fluid, remove the hydraulic filte¥ element] examine for
contaminants, and replace with a new element. This shall be, répéated until [the used filter
shows no evidence of contaminants. In the case of dead end lines to actuatorfs, provisions for
bleeding shall be made and measures shall be taken to ensure that fluid not i:jﬁrmally being
r¢circulated shall be made to do so during the cleansjing period to ensure that all fluid, lines,
and components are clean.

Pressure vessels such as air receivers shall comply with all applicable reqyirements of the ASME
Unfired Pressure Vessel Code, Section VIIL.\Sich equipment shall bear an ASME ""U" Code
Label and certification.

Relief valves to prevent sustained pressures in excess of working pressure and adequate self-
drjaining filters shall be provided in all pneumatic systems.

Mpnufacturers shall furnish sufficient details of their proposed hydraulic and| pneumatic systems
to|allow an engineering evaluation.

All [engines shall be selected, rated, and certified for continuous duty in accofdance with the
ria of SAECARP 1052. Any deviation from this requirement must be expre ssly specified
e controlling specification.

id eooldnt systems shall be rated for maximum engine loads under the aboye conditions, or at
onditions of maximum intermittent output approved by the engine manufacturer, whichever

A dry cartridge intake air filter shall be securely mounted in position and shall prevent the emission
of flames under backfire conditions. If the engine is to be operated under load in a stationary
condition, consideration shall be given to drawing intake air from outside the engine compartment
enclosure. Pressure drop across the air filter at rated speed and load shall meet the engine manu-
facturer's recommendations.

A full flow oil filter shall be installed for the engine oil system.

All liquid fillers, drains, dipsticks and filters shall be readily accessible for convenient servicing.



https://saenorm.com/api/?name=679610b7a0304e605d939765ec867737

ARP 12474 14 -

3.13.1.4.6 Where practical, all driven equipment shall be installed so that the engine is unloaéed during
cranking (starting). Exceptions shall be noted and explained. '

3.13.1.4.7 The support documenté listed in paragraph 9 of ARP 1052 shall be provided for each engine
application.

3.13.1.4.8 Spark plugs and other ignition system components shall be readily accessible for maintenance.
Molded weatherproof boots on the ignition wiring for installation over the spark plugs shall be

provided.

3.13.1.4.9 An engine driven alternator shall be installed for charging storage batteries. The alternator
capacity shall not be less than 40 amperes, and shall supply at least 80% of the maximum
possible vehicle electrical steady load at engine idle, and least 150%.at 1000 engine RPM.
Altemators supplied by engine manufacturer (and meeting the requirements abpve) are
acceptable. Otherwise, they shall be as specified by the controlling specificatjon.

3,13.1.4.10 ThE engine shall be equipped with emission and noise control devices'required by Federal Law
g as lof the date of manufacture of the engims .

3.13.1.4.11 Caboline powered engines shall meet performance requiremefts without requjring leaded or
[/ prémium grades of fuel. Diesel powered engines shall be.gertified for aviatipn turbine fuel.
LHG engines shall be certified for (Natural Gas Produgers Association) HD-§ motor fuel.

3.13.1.4.12 Enline coolant antifreeze shall be ethylene glycol base. The mixture shall b¢ of adequate
g strlength to give protection down to -30°F (-34°C); The manufacturer must optain written
approval to use other than Federal Specification O-A-548a, Type II, antifreefe.

3.13.1.4.13 Eakh engine shall be equipped with an hourmeter, hourmeter vibration dampgner and oil
g préssure switch.

3.13.1.4.14 Engine kill switches ghall be provided on any lift type unit and Installed per Appendix
g drawing number one. This gwitch is not required in the cab when the ignition switch is
lodated in the cab. I so.specified in the controlling specification, a mushrogm type
switch shall be provided-in lieu of the guarded toggle shown in Appendix one.

3.13.1.5 Fuel Sy$tem Design:
3.13.1.5.1 Gra{fity feed fuel‘systems shall not be used.
3.13.1.5.2 Fuel|lines‘shall be of seamless annealed copper or steel tubing. Copper tubing] shall have a wall

thickhess(not less than 0.035 in. (0.89 mm). Steel tubing shall have a wall thickness not less
than mm)-2 ha have -2 io ecictant axteri aoating

3.13.1.5.3 Fuel lines shall be well supported with adequate clearance from exhause lines and electrical
system parts.

3.13.1.5.4 Flexible tubing shall be used to absorb vibration and prevent fatigue due to vibration. This is
expecially applicable for fuel line connections between the frame and flexible mounted engine.
Such connections shall be designed so as to prevent siphoning in the event of failure of a flexible
section.

g 3.13.1,5.6 The fuel tank shall have a minimum capacity for a normal 8-hr shift.
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.6 TFuel tanks shall be located and installed so that any overflow during filling, or any leakage

.7 All custom made fuel tanks shall be equipped with a drain plug on the bottom of at least 0.250

.8 TFuel tank fillers shall comply with Federal Standards for automotive equipment and shall be

.9 All fuel tank fill openings shall be equipped with a self-closing fill and attached vent cap. The

.10 A[non-fluctuating type fuel quantity indicator shall be providéd in a'location rieadily visible to the

.11  The installation of the fuel system shall conform with applicable requirements of Sections

.1 Engine back pressures introduced by the complete exhaust system shall not ex¢eed the engine
.2 If specified in the controlling speeification, engine exhaust systems shall be equipped with flame

.3 The| exhaust system shall be routed clear of all fluid lines and fuel and electrical system components |

.4 Exhpust system arrangement and routing shall be planned so as to optimize the|acoustical

.5 Flexiblesexhaust tubing is prohibited.

.6 Piping and components shall be installed so that susceptible items such as tires, hoses, etc., are

.7 The exhaust system discharge shall be located so that gases will not enter the operator's position

.8 The exhaust pipe shall terminate a minimum of 18 in. (457 mm) above the ground when possible.

| ARP 12474

from the tank, lines, or fittings, will not impinge on the engine, exhaust system or electrical
equipment, or enter the operator's compartment. Fuel tanks and line shall be located so as to
be protected from damage in the event of collision or during parking or docking.

in. (6.35 mm) diameter.

accessible from ground level at the outside of the equipment. A permanent placard shall be
installed adjacent to the filler indicating the type fuel to be used.

fillerand tank shall be designed to provide a minimum Il rate of 10 GPM (.63 1/s) through the
fill|cap and filler neck without splash-back for tanks of up to 25 gallon capicity. Larger tanks
shalll have a minimum fill rate of 20 GPM (1.26 1/s).

ofjerator. When fuel for more than one system is supplied from'@ single tank, the tank outlets
shall be designed so that the propulsion engine is the last system affected as [the tank
agproaches empty.

393. 65 and 393.66, Title 49 Code of Federal Regulations in effect at the time| of manufacture,

Exhaugt System Design:

mapufacturer's recommendations.

and|spark arresting mufflers.

If rputed through areas where leakage of oil, grease, or fuel could occur, the exhaust system shall
be ghielded from diréct contact by such leakage.

requirements.outlined in 3.14.1.

not exposed to undesirable heat.

or compartment whether the equipment is stationary or in motion. The discharge shall not be
directed toward the pavement or the aircraft.

Self-Propelled Vehicles: Where possible and practical, the following requirements apply to units
with conventional automotive truck chassis and to those with specialized non-automotive chassis:
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3.13.1. 7.1 Structure and Running Gear:

3.13.1.7.1.1 Where practical, the minimum ground clearance shall be 8 in. (203 mm) when the vehicle is
loaded to its normal operating weight.

3.13.1.7.1.2 Where practical, the chassis frame rails shall be lower than any part of the engine,
transmission or driveline except the differential housing to protect the components against high
crowning damage.

3.13.1.7.1.3 Attachment to frame members' shall be made following the chassis manufacturer's recommended
processes.

3.13.1.7.1.4 Components attached to the chassis shall be located such that ground and approach clearances are
] not freduced.

3.13.1.7.1.5 The|frame rails shall be loaded so that a minimum factor of safety of 3"based pn specified
g yield strength is maintained under the most severe load condition.

3.13.1.7.1.6 Exte¢nsions of truck chassis frame lengths are permissible only‘when such altgrations are
behind the rear hanger of the rear spring and shall not be for the purpose of eftending the
whepelbase.

3.13.1.7.1.7 Holgs in top or bottom flanges of truck chassis frame\side rails are not permifted except as
proyided in the original chassis frame.

3.13.1.7.1.8 Whdre practical, under full rated load, the minimum approach angle shall be [16 deg (0.279 rad),
g the ramp breakover angle 10 deg (0.175 rad); and the departure angle 10 deg (P. 175 rad).

3.13.1.7.1.9 Whdre practical, no portion of the vehicle shall contact the ground with any combination of
flat|tires, Suitable jack points shall be provided.

3.13.1.7.1.10 THe spring suspension system jshall be adequate to prevent chassis bottoming under normal
operating conditions with a'full rated load.

3.13.1.7.1.11 THe power train gear'rdtio (transmission, differential and driving axle) shalll be selected to
prpvide optimum conditions for the engine in respect to engine speed, loads 4nd fuel economy
in[accordance with the engine manufacturer's recommendations. Unless oth¢rwise stated,
the vehicle design speed for this requirement shall be considered to be 30 mph (48.3 km/hr).

3.13.1.7.1.12 Drive shafts and other rotating mechanisms shall be guarded wherever their [failure could
repult\ift a fuel tank rupture or cause injury to the operator or persons riding on the vehicle.

3.13.1.7.1.18 Driving axles shall be designed to prevent release of the wheel in the event of axle failure.

3.13.1.7.1.14 Driving wheels shall have sufficient clearance (2.5 in. (63. 5 mm) minimum) under normal
load to permit the installation of tire chains.

3.13.1.7.1.15 A power Steering system shall be provided on all vehicles having a steering axle load of
9,000 1b (4082 kg) or more.

3.13.1.7.1.16 All wheels shall be equipped with fenders or other suitable devices to protect personnel and
cargo from mud and spray.

3.13.1.7.1.17 Tires shall not be loaded in excess of the tire manufacturer's load rating for a speed of
30 mph (48. 3 km/hr).
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.7 All vacuum brake hose shall conform to SAE Standard J1403.
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.18 The design of seats, windshields, and structure shall afford the maximum vision practical

for the driver.

-19  Each vehicle intended for normal operation in the sitting position shall be equipped with a full

seat within the standard height range, including backrest, for the operator. Each passenger
station shall be similarly equipped. Each seat or supporting structure shall be designed to
prevent the transmission of excessive vibration or road shock to the occupant. On non-cab
equipped vehicles, a hip guard shall be installed on the outside edge of the seat.

.20 Each vehicle operator or passenger station shall have an adequate support, brace, or floor

for a footrest.

1 motorized units shall be equipped with brake systems meeting the requir¢ments of Title
of Par. 393.41 "Warning Devices and Gauges,'" with no exceptions

Ppwer brakes shall be supplied as needed to meet the minimurh performance|requirements of
S¢ction 393.52, Title 49 CFR, with less than 100 1b (45. 4’kg}) of effort required on the brake
pgdal.

the controlling specification.

The secondary brakes shall be applied by an over-center operating lever actyated by a pulling
mption from the operator's normal position'or by a ratchet type foot operated device. Lever
mpechanism adjustments shall not be available from the operator's station for|major brake

adjustment; however, minute adjustients to the brake system can be made.

€ secondary brakes shall remain applied after initial actuation without further energy
ut.

.6 Hydraulic four-wheel brake systems shall incorporate a tandem master cylinder to split the

hyfraulic brakes into two separate systems.

49 Code of Federal Regulations applicable to the class of vehicle and shall mpet the requirements

The parking brake system shall meet the requirements of CFR #393. 41 unleds otherwise specified

.2.8 Ail

.2,9 Al

rbrake systems shall conform to SAE Standards J813, J844, J1402, and J1¢.

hydraulic brake hoses shall conform to SAE Standard J1401.

.2.10 Hydraulic brake fluids shall conform to SAE Standard J1703.

.2.11 Hydraulic brake line material shall meet or exceed the requirements of SAE Standard J524.

Tubing shall be routed, where possible, so that structural members will provide protection
from damage. Tubing shall be firmly anchored to prevent vibration.

.2.12 Brake line tubing shall be formed, bent and flared using hand or powered tools specifically

designed for this application. Hand bending without the use of forming tools is not acceptable.

-7.2.13 Brake line connections shall incorporate 45 deg (0. 785 rad) double flared tubing (SAE J533)

mating with inverted flare type automotive tube fittings (SAE J512).
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Vehicle Cabs:

2.14 Brake lines shall be routed away from high temperature areas such as engine block and exhaust
system. '

2.15 Sleeving used to protéct the brake lines from abrasion shall be of non-moisture absorbent
material.

.1 Self-propelled equipment on vendor built chassis shall, where practical, include provisions

for equipping the vehicle with an operator's cab. The following specifications apply to cab
designs, when the cab is not an integral part of the vehicle as furnished by the automotive
chassis manufacturer.

Ins
to

.

WOl

Th

Do

eqy

No

hig]

<

b,

Thd

Th

If §
rea

.10 A

bfar as possible, the cab should be an aesthetically pleasing adjunct to the
not detracting from, the styling. '

5 m) is seated erect.

hsure of protection should the vehicle overturn.
v window: areashall be as large as practicable:

interior finish shall be smooth and impervious to water.

r of the cab. Therefore, suitable(wiring should be provided and stubbed o
i1d be true of provisions for clearance lights.

b cab shall be provided with rugged, rigid doors removable for summer op

hway travels

; more conventional crank and regulator mechanisms.

installed height shall be kept to a minimum. A minimum of 3 in. (76.2 m
shalll be maintained when an operator of normal height and build (approximate]

cab shall be of rigid metal or resin impregnated fiberglass, strong enoug

irn signals are specified, the rear signal lamps may be specified as moun

t least 50% of the door glazing shall be capable of being opened. This may|
brtically split windows, sliding on horizontal tracks, or dropping down intd

vehicle, contributing]

m) of headroom
y 5 ft 9 in.)

h to provide some

ted high on the
[f. This also

eration.

r handles, latches,~and hinges shall be rugged, positive and easily maintdinable on all
ipment, and shall*cenform to the requirements of FMVSS, Title 23, Chapt
206 "Door Latches and Door Hinge Systems - Passenger Cars'' on units €

er 2, Standard
quipped for

be done with
the door controlled

.11 All glazing shall conform to the requirements of FMVSS Title 23, Chapter 2, Standard No.

205 "Glazing Materials - Passenger Cars, Multipurpose Passenger Vehicles, Trucks, and
Busses.! Expensive plane or compound curved glazing is to be avoided. '

1.7.
g

1.7.
g

3.13

1.8 Instruments and Controls:

.12 A cab heater and a defroster for the entire windshield, of the heated air/blower type is to be
provided on all units with cab. Installation and sizing should conform to FMVSS No. 103.

Standard automotive interior mirrors shall be provided on all cab units on which vision
through the rear window is not blocked by body or van.
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e | ARP 12474

Controls and controlling circuits shall be designed such that any failure within a conftrol or its
circuitry will not introduce an unsafe operating condition.

Controls shall be grouped and located so as to be convenient to the operator when at his normal
operating station but shall be located so as not to permit clothing to catch accidentally on them.
Controls for operating the vehicle from the driver's seat shall be located and identified as
specified in FMVSS Title 23, Chapter 2, Standard No. 101 ""Control Location and Identification -
Passenger Cars ." .

Controls shall be designed in accordance with the requirements of MIL-STD-1472.

Controls shall be designed for satisfactory operation when the operator is wearing heavy arctic

type

loves and overshoes.

Cont

Cont]
the o

Con{
item
instr]

ancillary equipment.

All ipstruments and control panels shall be lightedto a level of 5 foot candles (3

illumg

Instr
shall

No

than 100 1b (45.4 kg) of force Shall be required to actuate any pedal control.

Conftrols, except transmission selector levers, shall move and operate in the q

of t

ON-

Trapsmission selector levers shall conform with requirements of FMVSS Stang
icable; jor shall move from Reverse to. Neutral to Drive when moved toward the driver. Park

app.
pos

rols shall be identified with permanently affixed and non—fading placards.

rols shall be placarded in sharp color contrast in large enough letters to be

rol panels shall provide easy accessibility of controls and instruments and §

iments shall be suitably identified and distinctly divided between prime moy

ination, and shall not produce a glare to the-operator.

be protected from ice and snow accumulations.

more than 33 Ib (15 kg) of forde shall be required to actuate any hand contr

he controlled function.

OFF switchestshall be ON when in the up position.

tion\shall not be provided if the airline so requests.

easily read from

perator's position indicating the function and direction of motionof the confrol.

hall contain all

b necessary for the safe operation and control of the eqiipment. The panel|controls and

er and any

4 1m/m2) of

iments and controls exposed to the weather shall be of a ruggedized, weathprproof type and

1. No more

irection of travel

ard No. 102 as

Motion controls, except the transmission selector lever, shall be of the deadman type, returning
to Neutral position when released.

Equipment Stability:

.1 The unit shall meet the following wind load requirements. Unit force values are based on: F = Cp-

. 00252 V2 where Cp is the drag coefficient, assumed to be 1.20,.00252 V2 is the stagnation '
pressure of dry air at 68°F (20°C) and standard atmosphere pressure with velocity of V miles
per hours, and F is the unit force in pounds per square foot.

Deflections shall be limited to allow safe operation under worst condition with a side unit force of
19.4 PSF (928.9 Pa) (80 mph) (128. 7 km/hr) and the unit shall withstand a side unit force of

24.4

PSF (1168.3 Pa) (90 mph) (144.8 km/hr) without tipping over.
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9.2 The manufacturer shall maintain calculations and/or test data per ARP 1328 which indicates the

.9.3

.10.1

.10.2

.10.3

.10.4

.10.5

.10.6

.10. 7

.10.8

10.9

10.10

.10.11

stability of the unit.

All stability calculations shall be based on the equipment being at minimum

and maximum operational weight and at:

(@) Maximum extension (¢levation)

(b) Minimum extension (elevation)

If stabilizers, outriggers and/or spring lockouts are used or combinations of same or similar
devices to gain stability, calculations or test data shall be developed both with and without

the devices.

.10 Options: Manufacturers shall design the following options as a minimum group. Inclusion of the
options on specific equipment will be specified in the controlling specification.

e fuel tank(s) shall have standpipes of different heights and a manual‘resgrve cut-in valve
that the vehicle has approximately a five~gallon fuel reserve capacity. The minimum
istance between the low standpipe and the bottom of the fuel tank is\to be 0]50 in (12.70 mm)

provide a sump area for contaminates.

ngines which operate at governed speed to drive equipment other than the yehicle propulsion
stem shall be equipped with a tachometer which is grecn lined within the ¢orrect operating
PM range and red lined above this range. The tachometer shall be riveted to the engine

ifstrument panel.

e engine(s) shall be equipped with an adjustable speed limiting governor. | The type used

shall be designated in the controlling specification.

s

i |

a. Shut down the-engine.

b. Indicaté on an annunciator the nature of the malfunction

Ilow engine oil pressure and low coolant level devices equipped to do either pr both of the
bllowing as defined in the confrolling specification,

he hydraulic system<shall have a high pressure filter of 20 micron absolute rating or less

ccording to pump.-or_component manufacturer's specification on maximum| particle size.

'he filter shall be\provided with a differential pressure indication actuated pr "red lined"
maximum allowable pressure differential.

hot water-heat-exchanger cab heater capable of producing approximately $,000 BTU (5.3 MJ)

r holr '

oisture and fungus resistance.

Engine speed controls for operating lifts, belts, etc., shall be on a demand throttle bas1s to
a predetermined operating speed.

Provision for towing fore and aft.

Cab sky lights of maximum practical size.

A starter motor circuit cutout to prevent damage to the starter or ring gear once the engine

is running.

10.12 Magnetic drain plugs shall be installed in the engine crankcase, transmisstion and differential.
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.13.1.10.13 Flame and spark arresting muffler.

conform to established industry practices.

.13.1.10.14 On lift equipment, an emergency lowering system operable from the aerial device.

.13.1.10.15 Al hydraulic conductors shall be number coded at each coupling point such as manifolds, valves,

g motors, etc. The line code shall be noted on the hydraulic schematic supplied in the maintenance
manual.

.13.1.10.16 A shut-off valve shall be incorporated in the Supply line between the reservoir and the pump

g or filter as applicable.

.13.2 Materials, Parts, and Processes:

.13.2.1 All pants o TterTIls ieeded 10 fAbricate, assemble, and finish the equipment shall be furnished
by the manufacturer unless otherwise specified.

.13.2.2 All materials and components assembled or fabricated into the equipment'sh4ll be|new and unused,
of high|grade quality, of current production, and free from all defects or)imperfe¢tions which
might 4ffect the serviceability or appearance of the finished product.

.13.2.3 Fire rgsistant and non-moisture absorbing materials shall be used wherever possible.

.13.2.4 All bolfed, screwed, and threaded fastenings shall incorporate adequate locking dgvices.

13.2.5 Weldments requiring alignment with assemblies, interchangeability, fit and flatness shall be
[/} fabricafed with the use of fixtures capable of main{aining dimensions in the finishef part within
design folerance.
13.2.6 Specifigd sections and weld design and application shall be such that heat distortion of plates and .
] members is minimized in the final weldiment.
13.2.7 Components must be installed per themanufacturer's recommendations. Modification of the
component which could affect its performance must be approved in writing from the manufacturer
g D
of the component and the purchaser so advised. Any modified component should be identified
as such to the purchaser for) purposes of interchangeability.
13.2.8 All confponents shall.be.chosen to be within their manufacturer's published ratings under most
g severe ponditions of‘eperation. This shall include but not be limited to the following:
a] Hydraulic Components: Pressure, temperature, flow ratings for hydraulic
components and fluid.
b{ “Chassis Components: Load rating of tires, axles, springs, transmissiorn,
driveline, engine and power take-off.
c. Mechanical Components: Speed, torque, force, environment, Iubrication .
means, and expected service life of chains, belts, sheaves, sprockets, shafis,
bearings, gears, etc.
d. Electrical Components: Voltage, current, load characteristics, and duty
cycle of electrical components.
e. Others: For components proprietary to the manufacturer design shall
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g 3.13.2.9 Fastener heads shall not be located on rub or wear surfaces.
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.2 Fire {

.3 Fastehers shall be of corrosion resistant material or plated to prevent corrosiof.

Standard and Commercial Parts:

1 Insofar as practicable, commercially available. standard parts complying with commercial and/or
military standards shall be used throughout. '

.2 Commercial grade fasteners shall be used throughout.

Moisture and Fungus Resistance:

.1 Equipment and controls that are exposed to the weather shall be weatherproof type.

1sible in the

fabridgation.

Corrosipn of Metal Parts:

1 Suitable and adequate corrosion protection shall be applied throughout the equipment. All metal
parts fexcept stainless steel, bright plated metal, or aluminum shall be primed hefore assembly.

.2 When [specified in the controlling specification, vehicle fender wells, underbody frame and sills,

etc. ghall be protected with heavy-bodied asphaltic undercoating applied in accofdance with the
manufacturer's instructions. Otherwise, all unexposedrsurfaces shall be painted with one coat
of primer.

Interchangeability and Replaceability:

.1 All parts having the same manufacturer's part number shall be directly and comjpletely inter-

changpable with each other with/réspect to installation and performance.

.2 All ecqmponents and assemblies incorporated in the equipment shall be designed and manufactured to

dime;

onal tolerances which will permit future interchangeability and facilitate|replacement of
parts )

.3 The individual parts-and components of each unit shall be of the same original manufacture and

part qumber unless otherwise approved by the purchaser.

Workminship:

.1 High standards of workmanship and methods of fabrication shall be basic requirements.

.2 Sheared or sharp metal edges shall be burred and broken. All exposed metal corners shall be

removed and adequately radiused.

.3 Welding shall conform to the recommendations of ARP 1330. Welds shall exhibit complete

penetration to the root and complete fusion to the base metal.

.4 The finished weld shall be free of undercutting, slag inclusions, and cracks.

.5 Slag and spatter shall be removed from the weld and surrounding area before painting.
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