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1.

1.1

2.

2.1

2.2

SCOPE:

This document applies to special purpose equipment which is used in the ground handling, servicing,
and maintenance of transport aircraft. Fixed airport facilities and equipment covered under other
sections of Part 1910 of Code of Federal Regulations (OSHA) are excluded from the scope of this

document.

Purpose:

This documen
equipment. It
type of equipn

APPLICABLE D

The following pU
of SAE publicati
on the date of th
references cited
however, superg

SAE Publicatidg
Available from
ARP1247
ARP1328
AIR1558
ARP1838

J377

identifies minimum safety requirements for special purpose aircraft
ent.
ODCUMENTS:

blications form a part of this document to the extent specified herein
bns shall apply. The applicable issue of otherpublications shall be {
e purchase order. In the event of conflict between the text of this d¢
herein, the text of this document takes.precedence. Nothing in this
edes applicable laws and regulations:unless a specific exemption h

ns:
SAE, 400 Commonwealth.Drive, Warrendale, PA 15096-0001.
General Requiremghtsfor Aerospace Ground Support Equipment
Motorized and Nonmotorized

Aircraft Ground.Support Equipment Vehicle Stability Analysis
Interface Proetective Devices - Ground Equipment to Aircraft
Pictograms.for Ground Support Equipment

Performance of Vehicle Traffic Horns, Standard

ground

s intended to be used as a resource for determination of design requirements for this

. The latest issue
he issue in effect
pcument and
document,

as been obtained.

ANSI Publicat

Available from

ANSI A92.7

ons:
ANSI, 11 West 42nd Street, New York, NY 10038-8002.

Safety Requirements for Airline Ground Support Vehicle - Mounted
Devices

Vertical Lift
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2.3

24

2.5

ISO Publicatio

ns:

Available from International Organization for Standardization, Case Postale 56, CH-1211 Geneve 20,

Switzerland.

ISO 6966
ISO 11995

Aircraft - Basic Requirements for Aircraft Loading Equipment

Aircraft - Stability Requirement for Loading and Servicing Equipment

IATA Publicati

Available from
Montreal, Que

Airport Handlir
AHM 913

U.S. Governm

Available from
Philadelphia, H

Code of Fedel

Code of Fedel
(OSHA)

3. DEFINITIONS:

3.1

3.2

3.3

3.4

3.5

BOOTED FO(
normal job haj

DEADMAN is
for activation g

pDNS:

Publications Assistant, International Air Transport Association; 200
bec, Canada H3A 2R4.

g Manual
Basic Safety Requirements for Aircraft Ground Support Equipment

ent Publications:

DODSSP, Subscription Services Desk; Building 4D, 700 Robbins A
PA 19111-5094.

al Regulations, Title 49, Part 574, - Federal Motor Vehicle Safety St3

al Regulations, Title 29, Rart' 1910 - Occupational Safety and Health

DT is the footwef-an operator sheathed appropriately for protection of
ards and-efivironmental weather conditions.

A control design such that continuous, deliberate pressure on the co
nd-continuous operation, and such that relief of that pressure will cz

D Peel Street,

venue,

indards (FMVSS)

Administration

the operator from

ntrol is necessary
use control

deactivation.

ELEVATED WORKING SURFACE is any platform or area, 4 ft or more above the next lowest
working surface, on or in which an employee may be located in the performance of his/her working

duties.

EQUIPMENT is any and all units, not an aircraft element, but mobile or semi-mobile, motorized or
portable; intended or used as a means of providing access to aircraft; intended or used as an aid to
an aircraft ground support activity, at or in the vicinity of an aircraft.

FMVSS refers

to the Federal Motor Vehicle Safety Standard.
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3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

FUNCTIONAL

means capable of servicing the purpose for which it was designed.

GLOVED HAND is the hand of an operator sheathed appropriately for dexterity and protection of the
hand from normal job hazards and environmental weather conditions.

GUARDRAIL is a barrier erected along exposed edges of elevated work surface to prevent falls of

persons.

HANDRAIL is

HIGHWAY US
vehicles licens

HYDROSTAT
and differentia
directly to the

instead of goir]
OPERATIONA
RISE is the ve

RUNG is a lad

A member supported on a stairway or ramp, to furnish persons with

AGE is the operation of equipment on a public street or road‘such t
ing of the vehicle is required.

C DRIVE means a vehicle has a hydrostatic transmission as oppos
and where the oil is pumped from the hydraulic pump on the enging
nydraulic motor on the driven axle or wheels. The 0il returns directly
g through a reservoir.

L means the ability to perform intended function.

rtical distance from the top of one tréad to the top of the next higher|

der cross-member for use as a“horizontal foot/hand hold.

SHALL is a tefm used to stress maximum advisability, and to qualify a provision a

acceptable.

SHOULD is a

erm qualifying a_provision as advisable but not critical.

STABILITY means the ability of remaining in the designed position and attitude.

STEP is a hori
capable of acg

zontal flat surface member of a stair, ladder, or a single foothold bet
epting a working load.

a handhold.

nat state motor

bd to a drive shaft
b or electric motor
to the pump

tread.

5 the minimum

ween two levels,

STEP WIDTH is the distance between the handrails of a stair or ladder, inside to inside.

TOE BOARD is a vertical barrier erected along exposed edges of elevated work surfaces to prevent

materials from

falling.

TREAD DEPTH is the horizontal distance from front tread facing edge to the riser or rear edge of the

tread.

UNIT is any piece of equipment; or a coupled equipment set.

3.23 VEHICLE is any piece of mobile equipment which is self-propelled and capable of carrying the

operator.
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4. SAFETY REQUIREMENTS:

4.1

4.1.1

41.2

4.2

4.2.1

422

423

424

425

4.2.6

427

428

4.2.9

Inherent Safety:

Considerable importance is attached to having equipment into which the essential safety aspects
have been incorporated as part of the basic design. It is particularly necessary when designing
aircraft handling equipment to take into account the adverse conditions which frequently prevail in
ramp areas, e.g., congested vehicle movement, exposure to rain, wind, jet blast, night operation,
noise from aircraft and other vehicles, and difficult communications.

Design of equipment shall be such that safety features are inherent in the equiprlnent. Materials,
workmanship, and methods of fabrication shall be of high standard.

All equipment or any component thereof, the failure of which could befazardous, shall be
designed to pe fail-safe.

Personnel Working Surfaces, Stairs, and Ladders:

Personnel wprk platforms, walkways, stairs, ramps, ladder rungs, cleats or treadg shall have a high
traction surface of nonslip material and be self-draining.

Personnel wprk platforms, walkways, and stairs'shall have adequate handrail and/or guardrail
protection. $ee local codes.

Handrails shiall be provided on all stairs.~The handrail height in relation to the stair tread shall be
constant with a minimum height of 76.¢m (30 in) and a maximum height of 107 gm (42 in).

Ladder side fails shall extend @ minimum of 100 cm (40 in) above a landing or wprking surface
unless it creates an unavoidable obstruction.

Where vertidal grab barts are provided, a minimum hand clearance of 6.4 cm (2.% in) shall be
maintained.

Stair angles pfincline shall not be less than 20° nor more than 75°.

Stair treads shall be provided with a rise of not more than 30.5 cm (12 in). Tread rise shall be
constant throughout the entire length of the stair above the first step from ground level or a
platform.

Stair treads shall provide a usable depth of not less than 18 cm (7 in). Tread depths must remain
constant throughout the entire length of the stair except when broken by a landing.

Where ladders are used for access, the incline angle shall not be less than 75° with a maximum of
90°.

4.2.10 A minimum 41 cm (16 in) clear width shall be provided between the side rails of a ladder.
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4.2.11 Equal spacing between ladder rungs above the first rung shall be maintained with a maximum
spacing of 30.5 cm (12 in).

4.2.12 Where steps are used on ladders, they shall be provided with a minimum depth of 3.8 cm (1.5 in).

Where rungs

are used, the minimum diameter shall be 1.9 cm (0.75 in).

4.2.13 If adjustable overlapping ladders are installed, there shall be a minimum of 15.2 cm (6 in)

clearance be

tween them.

4.2.14 Where off-se
(3.5 ft) above

4.2.15 Off-set ladde

4.2.16 A minimum
obstruction H

4.2.17 Ladderrung
(250 Ib). Th
each, as det

4.2.18 Stair treads,
distributed W
applied at ar

4.2.19 Access ramy
height shall

4.3 Hoisting/Lifting

4.3.1 Elevating de

power sourc

4.3.2 Hydraulic lift

e the beginning of the next section unless it creates an unavoidable

5 shall be designed to support a minimum working load equivalent to
b number and position of additional concentrated live-load units of 1
brmined from anticipated usage of saidJadder rung, shall be consids

t ladders are used, the side rails and rungs must be carried to a mir

rs shall have a maximum step over distance of 46 cm (18.in).

7.8 cm (7 in) horizontal clearance shall be maintained-between a I3
ehind the ladder.

orking load of 3000 N/m? (63 Ib/ft?), as well as a concentrated load
y point on the surface of the platform. The above loads are to be a

s to cargo compartments’/of wide-body aircraft or other working are
nave a minimum of ohe ‘handrail provided.

Equipment:

vices shallbe protected against uncontrolled movement or actuation

cylinders shall have pilot operated check or counter-balance valves

b failure~of any type (i.e., hydraulic, electrical, pneumatic, or engine),

imum of 1.07 m

obstruction.

dder and any

amassof 1112 N

112 N (250 Ib)
ered in the design.

landings, and working surfaces shall’be designed to support a minimmum uniformly
bf 1375 N (309 Ib)

bplied separately.

ps of equivalent

in the event of a

connected directly

to their base

433
visible.

434
malfunction.

TITINGS 10 prevent accldental lowering In the event oOf Tallure or any |

ne in the system.

The maximum capacity of all hoisting equipment shall be displayed in a location that is readily

A safe means of lowering or disconnecting the device shall be provided in the event of a
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4.4 Stability:

4.4.1

442

443

4.4.4

445

4.4.6

447

44.8

44.9

4.5 Functional/Op

4.5.1

452

Self-propelled type units equipped with power actuated stabilizers shall have an operator warning
device to indicate when the stabilizers are not in the stowed position or an interlock to prevent
driving the unit with the stabilizers or outriggers deployed.

Lift type units exposed to blast and wind shall be stable when exposed to wind blast up to 75 km/h
(40 knots) without cautions and/or restrictions, and 120 km/h (65 knots) with adequate precautions

and/or restri
The stability
devices will I
exceeded ur

Retraction o
until the unit

Stabilizer ac

Emergency 1
the operator

Stabilizer grq
(0.25in) and

Stability dev
Stabilizer pa

The stabiliz¢
stabilizers sl

ctions. Refer to AIR1328 and ISO 11995.
e necessary. A safety interlock device shall be provided tosensure tt
less stabilizing devices are extended and/or engaged.

the stabilizing device shall not be possible undernormal or emerge

ivating devices shall be located so as not to‘expose the operator to
stabilizer-raising controls shall be provided and shall be located so g
to injury.

shall be smooth.

ces that extend beydnd the vehicle profile shall be painted yellow of
ds shall be paintedred.

rs shall not.cellapse in the case of a system failure. If hydraulically
all have pilot operated check valve(s).

brational Controls:

has been lowered to within the stability requirements outlined in 4.4,

criteria outlined in 4.4.2 shall determine at which point during elevatjon the stabilizing

is elevation is not

ncy conditions
2.

personal injury.

s not to expose

pund contact pads shall have the outside edges radiused a minimunp of 0.6 cm

iluminated.

pperated,

Functional a

Nd operational controls, Tor the purpose or this aocument, are those

controls

specifically designed for aircraft support usage, and exclude those designed into the basic unit

such as stee

ring, brakes, etc.

Units equipped with an automatic transmission shall have the transmission shift sequence
conforming to FMVSS 102. If the transmission shift lever is steering column mounted or operates
in a transverse vertical plane, the shift positions should be P, R, N, D, L, in a clockwise direction
while seated in the operator’s seat. If the shift lever operates in a longitudinal vertical plane, the
shift pattern should be P, R, N, D, L, going from the front of the vehicle to the rear while seated in

the operator’

s seat.

4.5.3 Transmission shift selector shall be located in an ergonometrically acceptable manner.
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454

455

4.5.6

457

458

45.9

4.5.10

4.5.11

4.5.12

4.5.13

4.5.14

4.5.15

While it is recommended for safety purposes that the directional control (forward and reverse) lever
on hydrostatically or electric motor driven ramp equipment move in the direction of travel, the
opposite situation is commonly found in practice. Therefore, this equipment should be designed to
facilitate easy change of directional control by the end user if a different forward/reverse control
movement is desired.

Controls and warning lights shall be grouped and located so as to be convenient to the operator
from his/her normal operating station(s). Where there is more than one station, interlocks should
be provided at each station to render inoperative the controls of all other stations.

Instruments And controls exposed to the weather shall be of a weatherproof type and shall be
protected frdgm snow and ice accumulations.

Controls shdll be identified with permanently affixed and nonfading placards. Cantrast shall be
sharp and in[large enough letters or symbols to be easily read from-operator’s position, indicating
the function gnd direction of the motion of the control. The use of pictograms is preferred (see
ARP1838).

All operational controls shall move in the direction of travel for the function which they control and
shall be of tHe deadman type, unless the control is sét‘to achieve a function to permit the users to
accomplish ¥nother task. In this case, such set controls shall be detented or sir:l:ilarly locked into

the operating position to prevent inadvertent deagetivation or reversing. Such controls shall be
readily available to the operator(s). Operating controls only used in emergencies need not meet
this requirement.

Hand and fopt controls shall be sized.and spaced to provide easy operation with{a gloved hand
and/or bootdd foot dependent on‘the control. Consideration shall be given to enjironmental
weather conflitions in which the unit will operate.

Clutch, foot brake, accelerator, and functional foot controls shall be a minimum s|ze of 5 cm x 8 cm
(2 in x 3 in) and be provided with a nonslip surface material.

Foot operatgd driver controls should be in the following sequence from left to right from the
operator’s pgsition as applicable: parking brake, clutch, foot brake, and accelerator.

No more than 10 daN (22 Ib of force) shall be required to actuate any hand control. No more than
30 daN (66 Ib of force) shall be required to actuate any foot pedal control.

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

Conventional automotive driving controls shall be used where possible.

On-off switches shall be “ON” in the UP position or away from the operator if mounted in a
horizontal plane.
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4.5.16

4.5.17

4.5.18

4.5.19

4.5.20

A vehicle, while stationary and operating a functional device that requires the engine to operate
above idle speed, shall be equipped with an interlock to insure that power cannot be transmitted to
the drive wheels.

Power steering shall be provided on all vehicles with a steering axle load of 40,000 N (9000 Ib) or

more.

Emergency engine stop button(s) (red mushroom type) shall be provided. These should be
installed at convenient positions on the unit to enable immediate shutdown in the event of an

emergency.

For self-prop
the neutral 9

Positive, nor
the aircraft.

4.6 Cab and Oper,

4.6.1

46.2

46.3

464

46.5

4.6.6

Seats shall 1

In enclosed
top of the se

On open cal
the outside s

Foot support
Seat belts sk

The followin
operator’s re

The location and number should be specified by the purchaser.

elled vehicles, it shall not be possible to start the engine unless'the
r park position.

jerking slow speed is required for the final positioning‘of a unit/vehig

ptor's Compartment:
e provided with a backrest of no less than 33 cm (13 in) high.

cab vehicles, a clearance of not lessthan 89 cm (35 in) shall be pro
at cushion and the cab roof.

vehicles with passenger-seat(s), a hip guard shall be provided on th
eat(s) with a minimum height of 8 cm (3 in) above the seat surface.

s, such as a floor(rest, shall be provided for all seat positions.
all be required on vehicles licensed for highway usage.

) contrels; if provided, shall be grouped and located so as to be con
ach:

shifting lever is in

tle with respect to

ided between the

e outside edge of

venient to the

Steering
Horn

Ignition

Seconda

—ART T SQ@™0o00T

Intercom

3

Transmission

Head lamps

Turn signal

Windshield wiping system
Windshield washing system
Manual choke

Driver’s sun visor

ry brake system

Cab heater or defroster/defogger or both
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4.6.7 Configuration and location of operational controls shall be in a manner to minimize the possibility of
inadvertent operation.

Vehicle operators shall have clear and unimpaired visibility when operating the unit. Mirrors shall

where necessary.

All glass shall be of a safety or tempered type and shall provide maximum visibility based upon the

Huirements of the unit.

Any vehicle ¢quipped with a windshield shall be provided with a powered Windsh

bw panels should also be fitted with wiping mechanisms.

Vehicles licgnsed for highway usage shall be equipped with windshield washer ¢

eld wiper giving a

not less than 60% of the glazed area. A sun visor of suitable size shall be provided.

evice.

On enclosed-cab equipped vehicles, the windshield shall be provided with a defogger and/or

4.7 Visibility:
4.7 .1

be provided
4.7.2

functional re
4.7.3

wipe area of|

Overhead vi
4.7.4
4.7.5

defroster.
4.7.6 Units singulg

r or in train that exceed 2.44 m (8 ft).total length shall be provided W

devices on Hoth sides and the rear. These reflective devices shall be installed tq

optimum refl

ective angle.

4.8 Warning and Directional Indication:

4.8.1

4.8.2

48.3

484

An audible W
propelled ve
steering wheg

arning device which'meets the requirements of J377 shall be provig
hicles. The horn shall be supplied with a control button located in th
el or operator’s\most suitable position(s).

A reverse warning hornior other audible device, should be provided on vehicles

view to the r
direction, an
come on.

par. Thatdevice will sound when the directional control lever is set
i white-reverse light(s), which shall be installed on the rear portion g

ith reflective
provide the

ed for self-
e center of the

with a restricted
to the reverse
f the unit, shall

Automatic audible and/or flashing personnel warning for movement of lift platform shall be

provided.

Directional indicating lights should be provided on self-propelled vehicles at the four corners of the
unit and should be easily controlled by the driver.
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4.9

4.9.1

492

493

Illumination:

Motorized self-propelled vehicles shall be equipped with a minimum of two headlights and two

combination

stop/tail lights.

A vehicle operating in the aircraft taxi-way or runway areas shall be equipped with an amber or red

flasher or be

acon type light on its highest or most noticeable position.

All instrumer
54 Ix (5 fc), 4

4.10 Fuel Systems:

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5

Fuel lines sh
electrical syq

Fuel tanks a
from the tan
ignition sour
preventing s

Fuel tanks s

Fuel lines sh
vibration and

A visible per
of fuel to be
with ARP124

4.11 Electrical:

4.11.1

Wiring shall

ts and control panels exclusive of driving control panels shall be lig
nd shall not produce a glare to the operator.

all be located and secured with a minimum of 5 cm (2%in) clearance
tem components.

nd lines shall be located and installed so that any overflow during fillin
, lines or fittings, will not impinge on the engine, exhaust, electrical
ces, nor enter the operator’'s compartmeft.” Consideration should be
billed fuel making working or access .surfaces slippery.

nall be located to minimize damage in the event of a collision.

all be constructed of steektubing. Flexible fuel line may be used in Iq
prevent fatigue failures:

manent marking shall be located adjacent to the fuel filler opening in

7.

bé-grouped in cable or harness form and shall be routed to provide

hted to a level of

to exhaust and

g, or any leakage
system or other
e given to

pcations to absorb

dicating the type

Ised. The filler'cap shall be color coded to indicate the appropriate fuel in accordance

maximum

protection fr

m abrasion, roaa splashn, grease, oOll, tuel, and excessive heatl.

4.11.2 Electrical buttons, switches, etc. shall be suitably waterproofed.

4.12 Hydraulic and Pneumatic:

4.12.1 Relief valves shall be installed in all systems subject to significant pressure spikes in excess of the
rated working pressure of each system component.

4.12.2 System pressures shall be kept as low as possible, consistent with practical and economic design.
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