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PRIMARY FLIGHT CONTROLS BY ELECTRICAL SIGNALING
SECTION I

1. SCOPE:

This document recommends design criteria for the flight deck installation of
electrically signaled flight control systems on fixed wing airplanes.

2. REFERENCES:

2.1 Documentation:

- This annex should be used in conjunction with thevARP ARP4102 Core Document.
- In addition, the following documents may be applicable:

- SAE S-7 ARP4101, Flight Deck Layout and Facilities

- SAE S-7 ARP4105, Nomenclature and Abbreviations for Use on the
Flight Deck

- SAE S-7 ARP4104, Design Objectives for Handling Qualities of
Transport Aircraft

3. OPERATIONAL REQUIREMENTS:

3.1 The response characteristics of the pilot in the control loop shall be
carefully considered with the objective of maximizing his/her capabilities
and minimizing unwanted flight path disturbances such as pilot-induced
oscillations.

3.2 Maneuver or turbulence, hands on or hands off, shall not cause unwanted
controller movement.

3.3 Force and displacement ratios for pitch and roll inputs shall be in harmony.
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3.4 Flight control faults whose consequences would be catastrophic shall be shown
to be extremely improbable.

3.5 The ability to override any flight envelope protection system is required
unless it can be shown that the probability of the 1imit causing a
catastrophic event is extremely improbable.

3.6 The control system shall be protected against electro-magnetic interference
(EMI). The electronic controls shall not respond in any noticeable manner to
electro-magnetic disturbances emanating from inside or outside the aircraft.

4. PANELS: Number not shown.
5. CONTROLS:

5.1 The controllers shall be physically and electrically independent so that a
failure in one controller shall not cause or induce a failure in another
controller. The shape and location of the controller shall be such as to
allow full and precise control and to minimize inadvertent operation.

5.2 Operation of ancillary or secondary controls mounted on the controller shall
not cause unwanted operation of the primary controls or vice versa.

5.3 The controller arrangement shall be such that intentional control input in
one axis shall not result in objectionable control input in another axis.

5.4 When the controller is released from a deflection of any magnitude, it shall
return to center, or to its trimmed position, without unwanted aircraft
response to controller overshoot.

5.5 Full time capability of dual control inputs is essential. Cross cockpit
control coupling (electronic or mechanical) allowing corrective and/or
overriding control inputs by either pilot must be incorporated.

5.6 Override of the flight envelope protection system, if provided, should be
performed using the controller. If this override function is activated by a
switch, this shall be readily accessible.

5.7 Provisions shall be made to isolate a malfunctioning cohtro]1er.

6. DISPLAYS:

6.1 There should be a clear annunciation of all control system modes of
operational significance.

6.2 When a flight envelope limit is intentionally overridden, it should be
annunciated.

6.3 Activation of electronic cross cockpit coupling in the "takeover" mode shall
be displayed.

PREPARED BY SAE COMMITTEE S-7, FLIGHT DECK AND
HANDLING QUALITIES STANDARDS'FOR TRANSPORT AIRCRAFT. Documents
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