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Pallet/Container Loader Auto-Levelling Systems

RATIONALE

ARP4776 has been reaffirmed to comply with the SAE five-year review policy.

FOREWORD
Recurring aircraft and ULD damage could be avoided by employing auto-levelling systems.

Generally, damage results from poorly aligned ULDs being driven into compartments and consequent
impact on floor-systems, pressure-seals, and/or compartment ceiling-liners.

Current technology offers a possibility of auto-level systems which, due to ease of deployment and use,
can be more acceptable to the operator than previous systems.

This document provides design and performance parameters for advanced systems which will permit
the height of pallet/container loaders to follow the vertical movements of an aircraft during turnaround.

According to the technology employed, it may also be possible for the auto-levelling system to track and
follow changes in aircraft attitude, i.e. nose-down angle, during the turnaround operation and even allow
for close-up distances to the aircraft sill as required.
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1. SCOPE:

The data in this document is, at this stage, primarily concerned with the interface of pallet/container
loaders and lower-deck compartments of standard and wide-body aircraft although the principles
illustrated may be applied to the main-decks of narrow and wide-body aircraft.

NOTE: For the purpose of this document, in accordance with Part 3 of the Directives for the technical
work of ISO and with accepted IATA practice, minimum essential criteria defined by the word
"shall" are absolute requirements. Recommended criteria identified by the word "should",
while considered important, are not mandatory.

1.1 Purpose:

Although auto-level systems for lower-deck loaders have been in existence for some years, the
problem of damage to aircraft due to movement of incorrectly aligned ULD equipment has not been
resolved.

Mechanical hook-on levelling systems had a mixed reception and, to some extent, caused as much
damage as they were intended to prevent, albeit in different areas.

Whether damage is due to the shortcomings of auto-level systems or inability of personnel to use the
systems correctly may be debated but it is clear that misalignment of loader and door-sill remains an
industry problem.

The central objective of this document is to promote, by providing critical parameters, the
development of international compatibility of auto-levelling systems.

A further objective is to address two (2) further standards. The first being required for the location

and installation of targets and/or sensing devices on aircraft compartment door-sills and the second
to cover the sensing and control capability of the installation on the pallet loader.

1.2 Field of Application:
In line with current practice, a general assumption is that the systems described in this document
apply to a ‘double-platform’ loader where the height of the front platform (bridge) is adjusted by
hydraulic or mechanical power.
2. REFERENCE DOCUMENTS:
ANSI ISO 6968 - 1983 (E) Wide-Body Aircraft Lower-Deck Container/Pallet Loader - Functional

Requirements
SAE AIR1673 Aircraft Cargo Door Opening/Sill Details for GSE Interface
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2. (Continued):

NOTE: ISO 6968 makes no reference to auto-levelling, as an option or otherwise, but gives a
mandatory requirement, for adjustment for aircraft ‘pitch, roll, and height’.

Paragraph 3.7 of above document recormmends: ‘... front platform be capable of being attached to the
aircraft so as to compensate for changes in aircraft attitude.” This item is not compatible with the aims
of this document.
Neither of these items are compatible with the aims of this document.

3. SYSTEM TYPES:

This section categorizes existing auto-level systems into three groups.

The system-types designated below as ‘Mechanical’ and ‘Servo’ are systems that have been in use for
some years already.

Those desighated here as ‘No-Contact’ systems, although installed in the past, do not exist in
significant numbers.

Future systems are likely to fall into the ‘No-Contact’ category as cheap and reliable modern electronic
sensors and controls become more cost-effective and available for introduction into this type of
application.
Provided that appropriate adjustment capability is incorporated in the design, ‘No-Contact’ auto-level
systems shall track and respond to changes in aircraft height and additional adjustments pitch
(nose-down angle) and roll (wing up/down).
3.1 ’'Mechanical’ Systems:
Loaders equipped with auto-levelling operated by means of the bridge, or a sub-frame, being
attached to the aircraft’s door-sill. Auto-levelling is achieved by aligning the bridge and, in turn, the

main lift platform with the door-sill interface.

Such systems are not necessarily capable of meeting the performance requirements detailed in this
document.

3.2 'Servo’ Systems:

These systems incorporate a physical link between the aircraft door-sill and the bridge of the
pallet/container loader and require that link to detect the aircraft's movement.

The full weight of the bridge does not rest upon the door-sill but height adjustment does require direct
attachment or a nonload-bearing contact.
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