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FOREWORD

This Aerospace Recommended Practice provides basic
criteria for Aerospace Ground Equipment umbilical sys-
tems propellant quick-disconnect couplings in the trans-
fer of liquids and gases. The umbilical systems defined
in this document relate to configurations for certain types
and classes of weapon and space vehicles.

These recommendations are considered currently appli-
cable as a guide, and become subject to update by the
committee due to continuing development within the Aero-
space industry.
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1. PURPOSE

This document presents the technical aspects for remotely actuated, umbilical systems quick-disconnect
couplings. These umbilical systems couplings are used in connecting launch-complex servicing lines to a
vehicle for the transfer of liquid and gas compounds and mixtures.

2. SCOPE

This Aerospace Recommended Practice includes the following areas: basis for system requirements;
selection of materials coupled with hazards and safety; configuration of design; system operation; and evalua-
tion testing.

3. SYSTEM REQUIREMENTS

In the requirements of this ARP, two operational procedures predominate. One is a remote connect and
disconnect immediately prior to vehicle lift-off. The other is a manual connect, with flyaway lanyard dis-
connect at vehicle lift-off. Refer to Figure 1.

A major consideration in connect (reconnect) by remote command is the relative motion or displacement
between the vehicle and umbilical boom and tower. Any mechanism designed to reconnect the ground sys-
tem to the vehicle connector must compensate for relative motion resulting from thermal expansion and
wind loads acting on the vehicle and umbilical boom.

Manual connect and lanyard flyaway disconnect at lift-off eliminates the problem of reconnecting to the vehi-
cle. The use of flexible transfer lines at the interface simplifies the problems of divergent motions. How-
eveyr, the length and weight of transfer lines, the undesirability of drastic flexure in a fluid line, the loads
imposed on the vehicle, the reliability of absolute disconnect, and the necessity of retracting clear of the
vehicle flight path must be considered.

In relation to the remote control method of connection and positive reliable disconnect which ocecur at pre-
cisely a programmed point in time, certain desirable parameters present the following tradeoff advantages:

1. The ground-half couplings and terminal transfer system are supported by the positioning/actuating
mechanism,

2. An opportunity exists for optimizing the operational sequencing relative to time of disconnect to
first motion of the vehicle.

8. TFluid entrapment caused by a flexible catenary geometry can be avoided by direct routing,

4. Vehicle structure weight penalties are reduced to elimination of side loads imposed at the
air-half connector.

5. The same side loads imposed by a flexible catenary system are greatly amplified at first
stage by mechanical vibration and acoustic impact; they must be accounted for by a higher
stressed, less optimum design.

6. The dynamic forces generated by actions of disconnect and withdrawal can be lessened by
the controlled and predictable action of a mechanical actuation and withdrawal system.

7. ‘The chances of accidental disconnect are reduced and, should such an incident occur, the
effect can be rectified immediately; this is not possible with the flexible catenary approach,
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