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RATIONALE

Dimensional and technological changes since 1985 warrants a revision of ARP1836. Changes to newer generation
aircraft characteristics and ground servicing interfaces affects the need for a revision as well.
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2.2 AHM Publications

Available from International Air Transport Association, 800 Place Victoria, PO Box 113, Montreal - H4Z 1M1, Quebec -

Canada; Phone +1 514
AHM 918
AHM 925

2.3

Available from Comite’ Europe’en de Normalisation (CEN),

874 0202; www.iata.org.

Basic Requirements for Battery-Powered Ground Support Equipment
Functional Specification for Self-Propelled Conveyor Belt Loader

EN Standards (mandatory in E.U. and E.F.T.A. countries)

rue de Stassart 36, B-1050 Brussels,

Belgium

WWWw.cen.eu/cennorm.

EN 1915-1 Aircrafi]

EN 12312-3 Aircraf]

3. DESIGN REQUIREHMENTS

Design, systems, hardy

good industry practiceq.

servicing.

3.1 Physical Charact

3.1.1  Overall dimens

The vehicle sha

Overall height should b

Ground Support Equipment General Requirements - Part 1: Basic Safety R

Ground Support Equipment Specific Requirements - Part 3: Copveyor Belf

vare, and material used in the manufacture of the conveyor must meet au
The loader shall be designed for easy access:to‘those areas that requ

pristics

Il have a minimum front to rear wheélbase of 110 in (2.8 m).

b kept as low as possible consistent with good operation, safety, and groun
5t be capable of servicing all commercial aircraft cargo compartments. T
'ward end of the conveyor of a minimum of 38 in (0.97 m), from the grou
fo a minimum of 170)in (3.8 m) in the full up position. The rear end of the
1.27 m).

us as measured from the outside corner of the vehicle shall not be greater

haragteristics shall be met under normal operating conditions and loads:

Requirements

Vehicles

omotive standards and
ire frequent checks for

ons of the aircraft cargo conveyor shall be within 347 in (8.81 m) long and 88 in (2.03 m) wide.

1 clearance.

his requires a range of
nd in the conveyor full
tonveyor must maintain

to 24 in (0.58 m)_through the entire height range of the forward end an¢ extend to a minimum

than 25 ft (7.6 m).

3.1.2 The loader mu
travel of the fo
down position,
20 in (0.51 m)
height of 50 in

3.1.3 The turning rad

3.1.4 The following c

a.

Approach angle: 16 degrees (0.28 rad) minimum

b. Ramp breakover angle: 10 degrees (0.18 rad) minimum

0 degrees (0.18 rad) minimum

with guides and a maximum of 40 in (1.02 m) overall.

c. Departure angle: 1
3.1.5
3.1.6

this document.
3.1.7

The minimum ground clearance shall be at least 5in (0.13 m).

The conveying belt shall be 24 in (0.61 m) wide. Usable conveyor bed width shall be a minimum of 30 in (0.81 m)

The belt conveyor shall have tire tread suitable for outdoor use and all performance requirements as specified in
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3.1.8 The loader chassis shall have rub rails on both sides for protection against damage.

3.1.9 To minimize aircraft damage the forward end of the conveyor support structure shall be protected with a type of
rubber bumper.

3.1.9.1  First Bumper Alternative

Bumper does not extend across the front of the conveyor bed, but is mounted to the support structure on either side of the
conveyor bed, reducing finger pinching hazard.

3.1.9.2 Second Bumper Alternative

-

-
T

Bumper is full width, 5 i
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CAUTION: The gap width between the bumper support and belt at the front of the conveyorishould be chosen with great
care. If tog small, the risk of getting fingers caught exists. If too large, packages can pget stuck or fall through
the gap.

3.1.10 The operator's pontrol area shall have adequate room to safely and efficiepily operate the Joader. Recommended
dimensions to gccomplish this are shown in Figure 1 and Table 1.

TABLE 1 - OPERATOR STATION INTERIQRDIMENSIONS

TABLE 1A - DIMENSIONS A THROUGH N

Djmension Inches Centimeters Description
A 18.0 min | 45.72 min Seat width
22.0 max | 55.88 max
B 15.0 min | 38.1 min Seat position-lateral
C 5.0 min 12.7.min Elbow room
D 14.5 min | 36:83'min Knee room
E 6.5 min 16.51 min Side room
F 16 min 40.64 min Steering wheel diameter
18 max 45.72 max
G 2.5 max | 6.35 max Brake-accel. separation
H 2:5'max | 6.35 max Steering Column - Brake Separatioh
I Not used
J 27.0 68.58 Small man eye level
K Not used
L 31.5 80 Average man eye level
A 4+8-min 45-F2+nin Seatbackrestheight
20 max 50.8 max
N 29 min 73.66 min Knee room
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TABLE 1B - DIMENSIONS O THROUGH Z

Dimension Inches Centimeters Description
0] Not used
P 18 min (£3) | 45.72 min (£7.62) Seat position-fore-aft
Q 13 min 33.02 min Seat length
17 max 43.18 max
R 10 min 25.4 min Seat cushion height
17 max 43.18 max
S 25 min 63.5 min Steer height
T Not used
U 3.0 max 7.62 max Shift lever
\Y 26 min 66.04 min Ceg room
w 11 min 27.94 min Braking
14 max 35.56 max
X 14.5 min 36.83 min Foot room
Y 4.0 max 10.16 max Brake pedal trave
Z 8.0 max 20.32 max Brake‘pedal heightt
Angle Degrees Description
B 15.0 min Downward visibility
Y 28.0 min Accelerator pedal down angle
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FIGURE 1 - OPERATOR STATION DIMENSIONS
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3.2

Mechanical and Hydraulic Systems

Design requirements as delineated in 3.13.1.1 and 3.13.1.3 of ARP1247 in particular shall be followed.

3.2.1

3.2.2

3.2.3

The maximum permiss
brake pedal force requi

The loader shall be a four wheel vehicle with front wheel steering.

Steering effort shall not require more than 20 Ib-ft (27.1 n-m) torque as measured from the circumference of the
steering wheel.

Service brakes shall be of a dual system hydraulic design with split master cylinder and indicator light on dash to
warn the operator if one system fails. Drum brakes, disc brakes, or combinations of both are acceptable.

hla _ctaonnina-dictancafram—full cncad-aon-laveael ararnd-chal
eSO pP P Mg ot CC—T o o S Pt~ Cv e groonC—Srat

ed to meet this distance shall not be more than 100 Ib (444

not-ba-_araat
ToToTgroatt

} than 25 ft (7.6 m). A
n).

3.2.4 The suspension system shall be adequate to prevent chassis bottoming under normal operating condition with a
full rated load.

3.2.5 Drive wheels shall have at least 2.0 in (5.1 cm) of clearance to permit installation of tire chains.

3.2.6 The operator's peat shall be adjustable fore and aft with a minimum range of 6 in (0.15 m).| See Figure 1.

3.2.7 The loader shall be equipped with an adjustable overcenter manual type hand brake with fa pulling motion toward
the operator engaging the brake.

3.2.8 The directionalcontrol switch for traction drive shall have'three positions:

a. Forward

b. Neutral

c. Reverse

The reverse position sh
NOTE: For internationa

The neutral position my

all be to the front, neutral in the middle, and forward to the rear.
| operators, these positions may have to be reversed.

st have a'detent. Operation shall be for a right-handed person.

3.2.9

3.3

3.3.1

3.3.2

3.3.3

Provisions for gdjusting belt tension and alignment shall be made.

Electrical System

The cargo conveyor is to operate on a common industrial battery pack powering the vehicle, conveyor lift, and
belt drive. The preferred method for electric drive utilizes an electronic controller capable of producing smooth
acceleration and operation. Battery voltage shall reflect the best design for duty cycle, vehicle speed, hydraulic
system, and minimum current losses.

The electrical system shall use a two wire system; i.e., the battery negative shall use a separate wire isolated
from vehicle chassis by at least 500 000 Q resistance. Battery cleanliness to prevent acid leakage paths is of
utmost importance and every attempt to facilitate same should be taken into consideration in the design.

A separate 12 V DC accessory system using chassis ground to accommodate standard automotive equipment
shall be provided. The preferred method to provide the 12 V system is through an electronic DC to DC converter
with or without a cycling type 12 V storage battery.
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3.3.4 The loader shall be equipped with two headlights, two brake/taillights, and a backup light(s). The backup light(s)
shall be activated through the reverse position of the directional control switch.

3.3.5 Two adjustable floodlights, one forward and one rear, shall be installed with switch on dash panel.

3.3.6  The controller, DC-DC converter and associated equipment shall be enclosed in a sealed compartment with Type
NEMA 4 standards or better. All peripheral electrical or electronic components that cannot be contained in this
compartment must be of waterproof and heavy duty construction, or adequately protected from wind, ramp
splash, snow and ice accumulation, blown rain, dust, and sand.

3.3.7 The electrical/electronic systems shall incorporate proper shielding, filtering, etc., if necessary, to assure
electromagnetic compatibility with any and all communication and navigation frequencies in and around the
airport ramp areas-

3.3.8 Power connectprs must comply with ARP1892.

3.3.9 Battery and chargers must comply with ARP1817 and ARP1816.

3.3.10 The vehicle charging connector shall be interlocked to prevent the loader moving with thg battery charging cable

4. PERFORMANCE R

The following performa
temperature range of 4
temperature range of th

4.1

4.2

4.3

4.4

4.5

4.6

4.7

attached.

The maximum sp

Total distributed
least 1000 Ib (45

The conveyor shall have a load density tating of at least 200 Ib/ft* (976.4 kg/m?).

Conveyor belt s
30.5 m/min) with

The belt drive sy
This condition ap

EQUIREMENTS

nce requirements apply to the loader on dry, level concrete of good quality
°F (-15 °C) to +95 °F (35 °C), unless ofhierwise specified. Note that t

e equipment, which is as specified in ARRP1247.

eed of the vehicle with no load shall be approximately 15 mph (24.1 km/h).

hnd an outdoor ambient
his is not the operating

oad capacity of at least 2000b-(907 kg) for conveyor angles up to 15 degrees (0.26 rad), and at

.6 kg) at the maximum conveyor angle of the loader, is required.

eed shall be manually or electronically controllable within a range of 4(
any loads up {o\those specified in the duty cycle requirement (see 4.7).

5tem shall_not permit a load to move more than 0 in/min in the unpowere]
blies t0 any loads up to those specified in 4.2 and 4.3 and in any weather ¢

Conveyor lift spe

to 100 ft/min (12.2 to

d (belt motor off) state.
bnditions.

pd-with no load shall be at least 25 ft/min (7.62 m/min). Conveyor lowering

speed at no load shall

be within 50% of

lift speed; i.e., within a range of 12.5 to 37.5 ft/min (3.81 to 11.43 m/min).

As a minimum requirement, the battery pack and electrical system shall be designed to meet a duty cycle of 1.5 h
actual vehicle travel time and 4.5 h of conveyor belt operating time before recharging or changing batteries.

For purposes of testing and specification, the following conditions shall be used:

a.

1.

2.

Vehicle Operation:

Vehicle travelin

g with no load (except operator) at various speeds

15 full stops and starts
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3. 45 full turns per mile at various speeds

4. Rest periods of

20 min for every hour of driving

b. Conveyor/Belt Operation:

1.

2.

Belt operating with 750 Ib (340 kg) load

15 degree conveyor angle (with respect to horizontal)

3. 75 ft/min (22.9 m/min) constant belt speed

- ot latad 20 o E =

4, 6 full stops a
established in 3
5. INSTRUMENTS AN

The requirements of 3.1

5.1  Instrumentation s
register the oper
hourmeter). Ani

5.2  All control switch
of AIR1375. Prd
2.10 shall be use

5.3
emergency stop.

5.4 The belt speed
emergency belt s

5.5 The battery disch
conveyor when th

5.6 The conveyor be

inadvertent operg

6. SAFETY REQUIRH

Weatherproof elgctrical switches at each end of the*conveyor shall be provided to cont

—nar [N HZCNR Py H™Y H H==1 dara + $
IO StartS— Pl oatlh oStTaratcU— Z O i anorart oaditty;, goThorstati Ty 4

1.2

ID CONTROLS

3.1.8 and 3.13.12 in ARP1247 shall be met for instruments andycontrols.
hall include as a minimum a battery discharge indicatotzand an hourmete
hting time of the vehicle during travel and belt convéyor function (either
ndicator light for the brake system as per 3.2.3 is required on the dash.

bs and levers except for vehicle movement shall'be in the direction of mot

per placarding shall clearly illustrate the fuinction and direction of each ¢
d for this purpose.

tontrol shall be provided at the aft end of the conveyor or at the opera
fop control shall be provided at the forward end of the conveyor bed.

arge indicator shall include a warning device and a low voltage protection s
1 raise/lowér controls shall be located at the operator's compartment and
tion caused by cargo falling off the conveyor platform.

MENTS

e service capabilities

r. The hourmeter shall
bvent shall activate the

on and comply with 3.6
pntrol. Pictograms per

ol belt movement and
An

or's compartment.

ystem that disables the

e discharge of the battery reaches 75%. Low voltage can greatly reduce njotor and controller life.

shall be protected from

The cargo conveyor and associated components shall contain all safety features required to protect personnel,
equipment, the payload, and the aircraft being serviced in accordance with generally accepted good design practices.

nd systems shall be fail safe.

A handbrake interlock shall be provided to prevent traction system operation unless the handbrake is disengaged.

The handbrake interlock shall also prevent belt operation unless the handbrake is fully engaged.

6.1 All components a
6.1.1
6.2

conveyor belt.
6.3

maintenance or inspection shall be furnished.

Controls shall be adequately protected against accidental actuation or damage from items or loads falling from the

Permanently installed supports or other methods for locking the conveyor bed at a convenient raised height for
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