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~ 

1. 	PURPOSE AND SCOPE 

1. 1 Purpose - The purpose of this document is to set 
forth the recommendations of SAE Committee S-7 relative 
to the location and actuation of flight deck controls. These 
recommendations are intended to minimize confusion and 
distraction and thereby reduce transition training time, 
crew errors, fatigue, and other factors detrimental to flight 
safety and efficiency. In arriving at these recommenda- 
tions, the committee carefully reviewed the work of the 
flight deck layout panel of the Aircrafr Committee of the 
Munitions Board, the recommendations and requirements of 
the Civil Aeronautics Board, the Federal Aviation Agency, 

the requirements of the airline operators, the aircraft manu- 
facturers, etc. In cases where conflicting opinions existed, 

suitable compromises were made. 
1. 2 Scope - The recommendations of this document 

apply to commercial type, multi-engine transport aircraft 
which utilize reciprocating or turbine type powerplants and 
which are operated in subsonic, transonic, ot supersonic 
speed regimes. These recommendations are not intended 
to apply to V/STOL configurations. 

2. 	DEFIIVITIONS 

2. 1 Types of Flight Decks - Two types of flight 
decks are covered herein: two-man flight deck (two pilots) 
and three-man flight deck (two pilots and flight engineer). 

2. 2 Definition of Functions - In paragraph 5 et seq. , 
each of the controls is assigned a function. The definitions 
of these funetions are as follows: 

2.2. 1 Pri~ -"Primary" indicates that the opera- 
tion of the specified control is a primary funetion of the 
crew member to whom it is assigned and, hence, must be 
readily accessible to that crew member while he is seated in 
his normal position. 

2. 2. 1. 1 Normal Position - For pilots, "normal posi- 
tion" means that the pilot's seat is adjusted so as to bring 
the pilot's eye to the design flight eye position illustrated 
in Fig. 1. 

2.2. 1. 2 Accessible - For controls, "accessible" 
means that the control is within normal reach of, and is 
capable of manual actuation by, the crew member to whom 
it is assigned. 

For instruments and displays, "accessible" means that 
the instrument or display is in plain sight of the crew mem- 
ber to whom it is assigned, and that it can be read or inter- 
preted without undue strain or difficulty under normal and 
emergency night lighting conditions. 

2.2.2 Secondary -"Secondary" indicates that opera- 
tion of the specified control is a secondary function of the 
crew member to whom it is assigned and, hence, some 
compromise regarding accessibility to this crew member 
may be tolerated. It is assumed that the crew member's lap 
belt and/or shoulder harness is in place (shoulder harness is 
assumed free on the locking reel~ however, the flight engi- 

neer's seat itself may be inoved to the li~nits of its travel in 
order to achieve such accessibility. (The pilot's seat may 
not be moved to achieve such accessibility during normal 
operation. ) 

2. 2. 3 Desirable -"Desirable" indicates that, al- 
though there is no specific requirement for that control to be 
accessible to that crew ineinber, it would nevertheless be 
desirable. 

2.3 Pilot's Design Flight Eye Position - The Pilot's 
Design Flight Eye Position is the primary flight deck 
dimensional reference point. 

2.4 Visual Reference  Plane  - The Visual Reference 
Plane is a plane through the Pilot's Design Flight Eye 
Position which is 1-iorizontal in straight and level, subsonic 
cruising flight. 

2. 5 Pilot's Heel Rest Plane - The Pilot's Heel Rest 
Plane establishes the flight deck horizontal and vertical 
coordinates. It should be parallel to the Visual Reference 
Plane with a tolerance of 3 deg toward nose down for the 
heel rest plane. 

2. 5.1 The Pilot's Heel Rest Plane (extended as 
necessary) should be located 41 in, below the Pilot's 
Design Flight Eye Position. Ref. Fig. 2. 

2. 5.2 The rearmost position of the aft face of the 
control wheel or yoke should be located not less than 5 in. 
forward of the Pilot's Design Flight Eye Position. Ref. 
Fig. 2, 

3. LAYOUT OF THREE-MAN FLIGHT DECKS 

There are several possible arrangements for the flight 
engineer's station for three-man flight decks. It is not the 
purpose of this document to prescribe accurately the opti- 
mum arrangement for the flight engineer, but rather to set 
down some general recommendations which will apply to- 
wards any flight deck of the three-man category. These 
general recommendations aze as follows: 

3.1 The flight engineer will not sit facing aft. 
3. 2 It is desirable that means be provided for the en- 

gines tt~ be viewed from the flight engineer's station. 
3. 3 Regardless of whether the flight engineer's con- 

uols are located ahead of him or to his side, he should nor- 
mally sit facing his instrument panel. The more important 
instruments and displays should be grouped at eye level or 
below, with the associated switches and controls below the 
instruments. The captain, from his station, should be able 
to monitor the flight engineer's station at all times. 

3. 4 The flight engineer's station should be located 
so as to permit conversation between crew stations without 
the use of intercoms. 

3. 5 The follawing principles govern the orientation 
of switches and controls in the flight deck area: 

3.5.1 Powerplants are numbered consecutively from 
port to starboard. 
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FIGURE 2- PILOT'S NORMAL POSITION 
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3. 5.2 Powerplant controls should be numbered cor- 

responding to the powerplant with which they are associated 
regardless of their orientation at the particular flight station. 

3.5.3 Primary or emergency powerplant controls and 
fuel system controls shall be located in Zone A of Fig. 1. 
These controls shall be oriented in vertical planes displaced 
by not more than 90 deg to the left or right from the ref- 
erence plane (plane of the main flight instrument panel) . 
This applies irrespective of whether the panels on which 
the controls are located are horizontal or vert}cal. 

3. 5. 4 The controls in Zone A should be oriented 
from left to right relative to the crew member when he is 
facing the controls, as numbers 1, 2, 3, 4.... 

3. 5. 5 The controls in Zone B should be oriented 
1, 2, 3, 4.... from port to starboazd. 

3. 5. 6 Zone A includes all azeas reached by flight 
crew members while they are seated at their stations with 
all required resuaint harnesses normally secured, including 
shoulder harness, if provided, with locking reel free. 

3. 5. 7 Zone B includes all other areas in or out of the 
flight compartment. 

3.5.8 Secondary controls, if oriented vertically, 
should be numbered from top to bottom. 

4. GENERAL RECOMMENDATIONS 

~~ There are many detailed recommendations made in 
this document concerning location and actuation of con- 
~ols. Where no specific requiremenu are indicated, the 
following general recommendations will apply: 

(Whenever the recommended assignment of system 
controls or displays as "secondary" or "desirable" to either 
pilot results in an impractical design configuration, con- 
sideration should be given to the provision of satisfactory 
advisory/warning displays for that pilot. Such advisory/ 
wazning displays may be included as parts of master ad- 
visory/warning displays, as appropriate. ) 

4.1 Location of Controls 
4.1.1 Controls should be located so as to permit 

their use by the crew member to whom they are assig~d 
while he is seated at his normal station with all required 
res~aint harnesses normally secured, including shoulder 
hazness, if provided, with locking reel free. 

4.1. 2 All controls of a like function should be 
grouped together and segregated according to systems. Con- 
u~ols that aze siTnilaz in configuration and actuation, but 
which are in different systems, should be physically sepa- 
rated to avoid confusion. 

4.1.3 Controls should be located relative to the eye 
position as established in Fig. 2 and as used in AS 580 (for 

~ i 

	

	
tions coincide with the pilot's location for maximum ex- 
superseding documenu to insure that optimum control loca- 
visibility) and AS 290 (for seats and seat reference point) or 

terior visibility. 
4.'L Actuation of Controls 

4. 2.1 ControLs should be so designed that the actua- 
tion thereof, forward, upward or clockwise, will result in 
increased performance of the component or the aircrafr. 
Also see paragraph 4.2. 4. 

4.2. 2 Controls should be so designed that the actua- 
tion thereof, aft, downwazd, or counterclockwise. will de- 
crease the performance of the component or the aircrafr. 
Also see paragraph 4. 2. 4. 

4.2. 3 All conuols of a vaziable nature actuated by a 
rotary motion should move clockwise from the "OFF" posi- 
tion through "LOW" or "DIM" to "HIGH" or "BRIGHT. " 

4.2. 4 On conuol panels located above eye level, 
every effort should be made to keep these panels as neazly 
vertical or horizontal as possible to avoid ambiguity in con- 
trol movement which attends a 45 deg panel installation. 

4.2. 5 Where momentary contact switches aze used, 
exceptions to the above criteria may be desirable to facili- 
tate operation. This is particulazly uue where multiple 
switches aze used and where prolonged actuation in tlight is 
necessary (e. g. , carburetor alcohol switches} When ex- 
ceptions aze made, the direction of actuation should be 
such as to provide the greatest ease of operation. 

4. 3 Crew Member's Reach - Figs. 4 and 5 contain 
information on the reach of an average crew member in 
vazious d'uections. This should be helpful in initial.flight 
layout, but is not intended to limit flight deck dimensions. 
Note that these charts show fingertip reach. 

4.4 Where damage to the aircraft can result from 
exceeding a placarded limitation, initial movement of 
the control (flap, wingsweep, landing gear, etc. ), as 
well as the position of the device being controlled, 
should be physically prevented or it should e.:;cite the 
appropriate aural or visual warning. (Ref. ARP 4506). 

5. SPECIFIC RECOMMENDATIONS 

This section sets forth specific recommendations with 
respect to assignment, location, and actuation of controls. 

5.1 Primary Flight Conu~ols - Fig. 2 shows specific 
recommendations for the locations, travel, and adjustment 
of these conuols to insure that the pilot's position, so ob- 
tained, coincides with his required position for exterior visi- 
bility as defined in AS 580. A means should be provided in 
the aircraft for the pilots to locate their eyes and flight po- 
sition at the design eye position in order to guarantee that 
they will have and can use the visibility designed into the 
aircraft. 

5.2 Secondary Flight Con~ols 
5.2.1 Automatic Pilot 
a. Assignment: Primary - both pilou. 
b. Location: Mode and function conuoller and ma- 

neuvering conuol, when used, should be located close to 
the airplane centerline, below the pilot's eye level, and 
preferably forward of the pilot's eye position. The maneu- 
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vering control may be located sepazately from the mode 
and function con~oller. 

c. Actuation: Conventional. 
d. Comments: A suitable arm rest is desirable if a 

separate maneuvering conu~ol is used. A thumb-operated 
electrical disconnect button shall be provided on the out- 
board horn of each con~ol wheel. If a mechanical dis- 
connect is used, it should be accessible to both pilots. Suit- 
able guazds should be provided to prevent inadvertent opera- 
tion of the controller and suitable prioriry interlocks should 
be provided where separate maneuvering controls are used. 

5.2.2 Stability Augmentation - Stability augmenta- 
tion conuols, whei~e provided, should be incorporated in the 
autopilot mode and function conuoller, or adjacent thereto. 

a. Assignment: Primary - both pilou. 
5.2. 3 Control Surface Boost Conuol (where pro- 

vided) 
a. Assignment: Primary - both pilots. 
b. Location: Pilot's overhead panel forward of 

pilot's normal eye position and within reach of both pilots. 
c. Actuation: Conventional. 
5.2. 4 Wing Flap Control 
a. Assignment: Primary - both pilots. 
b. Location: The wing flap control should be located 

on the top of the pedestal aft of the throttle(s), cenu~ally or 
to the right of the centerline. It should be at least 10 in. 
afr of the landing geaz control. 

c. Actuation: Forward or upward for flaps up. Aft 
or down for flaps down. 

d. Comments: It should be possible for either pilot 
to op~rate the control while maintaining normal forward 
outside visibility. 

5. 2. 5 Wing Geometry Control 
a. Assignment: Primary - both pilots. 
b. Location: Right hand side of the pedestal forwazd 

of or integrated with the wing flap control. 

c. Actuation: Forward for high speed configuration. 
Aft for low speed configuration. EXCEPTION: For wing 
sweep control, actuation should be forward for wing sweep 
forward, and aft for wing sweep aft. 

5.2.6 Windshield and/or Forwazd Fuselage 
Geometry Conuol 

a. Assignment: Primary - both pilots. 
b. Location: On top of the pedestal to the right of 

the aircraft center line. 
c. Actuation: Forward or upward for high speed con- 

figuration. Afr or down for low speed configuration. 
5.2. 7 Landing Gear Control 
a. Assignment: Prim~ry - both pilou. 
b. Location: The landing gear control shall be for- 

wazd of the engine power conuol, on or to the right of the 
airplane centerline. 

c. Actuation: Up for gear up. Down for geaz down. 
d. Comments: It shall be possible for either pilot to 

operate the conuol while maintaining normal forward visi- 

bility out of the airplane. 
5.2. 8 Speed Brake Control 
a. Assignment: Primary - both pilou. 
b. Location: The speed brake control shall be lo- 

cated on the top of the pedestal to the lefr of the airplane 
centerline and positively separated from the landing geaz 
and the wing flap controls. 

c. Actuation: ~orwazd for minimum drag configura- 
tion. Afr for maximum drag configuration. 

d. Comments: It shall be possible for either pilot to 
operate the control while maintaining normal forward visi- 
bility out of the airplane. 

CAUTION: On aircrafr using speed brakes, a method 
of eliminating the possibility of inadvertent operation of 
wing flaps or landing gear instead of speed brakes must be 
provided unless it is demonstrated that such operation will 
not result in structural damage or serious effects upon con- 
uol or stability under all operating conditions. 

5.2. 9 Wheel Brake Control 
a. Assignment: Primary - both pilots. 
b. Location: Toe pedals integral with rudder con- 

trol pedals. 
c. Acutation: Conventional. 
5.2. 10 Trim Controls 
a. Assignment: Primary - both pilots. 
b. Location: Within normal reach and easily acces- 

sible to each pilot. 

c. Actuation: Conventional. 
d. Comments: 
(1) Trim Con~ols should be designed to safeguard 

against inadvertent or abrupt operation. 
(2) Each trim control should operate about the appro- 

priate axis of the airplane and in the same sense as the de- 
sired airplane response about the axis. (A conuol which 
moves lineazly, such as a sliding switch actuator, can be 
considered as operating.about an axis at infinite radius. ) 

(3) Mazking shbuld be provided on or adjacent to the 
uim conuol to indicate the direction of operation of that 
control which will produce the desired airplane response. 

(4) Means should be provided to indicate the position 
of the trim system with respect to the range of adjustment. 
The indicating means shall be cleazly distinguishable day 
and night over ihe entire trim range. 

(5 ) Suitable aural and visual indication of pitch trim 
system operation should be provided on the flight deck. 

5.2.11 Ground Steering 
a. Assignment: Primary - Captain; Desired - Copilot. 
b. Location: If rudder pedal nose wheel steering is 

used, it should be provided for both pilots. A nose steering 
wheel should be located to the left of the pilot (and if pro- 
vided for the copilot also, to his right) approximately be- 
side ttie control column with its axis approximately parallel 
to the pilot's azm. 

Actuation: Conventional. 
d. Comments: Neutral position should be clearly 

~ 
J 

1 
/~ 
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~ identified. The position of the steering wheel should bear 
a definite relationship to the nose wheel position. 

5.2.12 Tail Wheel Lock 
a. Assignment: Primary - Copilot; Secondary - 

Captain. 

5.2. 13 Flight Control Lock 
a. Assignment: Primary - Copilot; Secondary - 

Captain. 

b. Comments: The flight control lock should incor- 
porate a device that restricts throttle motion to make it im- 
possible to apply takeoff power simultaneously to all en- 
gines, considering the effects on throttle movement of the 
most severe ambient air conditions likely to be encountered. 
However, it should be possible to apply sufficient power to 
all engines to permit normal taxiing and low power engine 
checks. It should also permit takeoff power on each engine 
provided that not more than 50% of the engines may be run 
up to takeoff power at one time. 

5.2.14 Rudder Pedal Adjustment 
a. Assignment: Primary - both pilots. 
b. Location: Unitary conuol should be provided for 

each pilot. 
5.2.15 Parking Brake 

a. Assignment: Primary - Pilot; Secondary - Copilot., 
5. 3 Power Plant Controls 
5. 3.1 Power Con~ol (Throttles j 

\ i. 

	

	
a. Assignment: Primary - both pilots; Secondary - 

Flight Engineer. 
b. Location: The throttles, thrust levers, or com- 

posite power control units should be located on the pedestal. 
Refer to Fig~. 2 for recommended boundazies for throttle 
operation. (This chart preserns data obtained by studying 
many types of ua~port airplanes. In three-man flight 
decks, if the master throttles aze not accessible to the flight 
engineer as defined in paragraph 2. 2. 2, sepazate throttles 
or power trimming or adjustment devices should be pro- 
vided st the flight engineer's station. ) 

c. Actuation: Forward to increase forward thrust. 
Where reverse thrust is provided, the reverse thrust conuol 
motion should be rearward to give reverse thrust. It should 
be impossible to reverse inadvertently. It should be possible 
without difficulty to select forwazd or reverse thrust on any 
powerplam and easily regulate power output of any engine 
or combination of engines. 

d. Commeras: The recommended throttle cornrol 
mechanism is the irreversible type requiring no sepazate 
cornrol lock; however, a friction rype brake will be per- 
mitted. Where sepazate throttles or power trimming or ad- 
justment devices are provided at the flight engineer's sta- 
tion, they will be designed so as to be overridden easiTy by 

~ 
the master throttles. 

5. 3.2 Air Induction (Inlet Geometry) Conn~ols 
a. Assignment: 
1. Two-Man Flight Deck Primary - Copilot; 

Secondazy - Captain. 

2. Three-Man Flight Deck Primazy - Flight Engi- 
neer; Secondary - either pilot. 

b. Location: Air induction monitoring instrur~enta- 
tion shall be presented as a part of the powerplant condi- 
tion and perfotmance instrumentation. The primary con- 
uols shall be located adjacent to the associated monitoring 
instrumentation at the flight engineer's station. The se- 
condary conuols may be located on the pedestal adjacent to 
the associated throttles or thnist levers. or altematively, on 
the forwazd cerner panel adjacent to the associated power- 
plant instrumentation. 

5. 3. 3 Engine Geometry Conuols (when sepazate 
from throttle, thrust lev~s, or composite power unit con- 
uols) 

a. Assignmem: 
1. Two-Man Flight Deck Primary - Copilot; 

Secondazy - Captain. 
2. Three-Man F1igM Deck Primary - Flight Engi- 

neer; Secondary - either pilot. 
b. Location: The primary engine geometry controls 

should be located adjacent to the associated monitoring in- 
strumentation at the flight engineer •s station. 

5.3. 4 Engine Injection Con~ols 
5. 3. 4.1 Mti-Detonant or Water Injection 
a. Assignment: 
1. Two-Man Fiight Deck Primary - Copilot; 

secondary - Captain. 
2. Three-Man Flight Deck: Primazy - Copilot; Se- 

condary - Flight Engineer. 
5. 3. 4.2 Thrust Augmentation 
a. Assignment: Primary - both pilots; Secondary - 

Flight Engineer. 
5. 3. 5 Propelier Conuol 
5.3.5.1 Master 
a. Assignment: Primary - both pilots; Secondary - 

Flight Engineer. 
b. Location: To the right of the captain `s throttles 

and at least one in. lower. 
c. Actuation: Forwazd to increase rpm (if a lock is 

required, paragraph 5. 3.1(d) applies~ 
5. 3. 5. 2 Individual 
a. Assignment: 
1. Two-Man Flight Deck: Primary - both pilou. 
2. Three-Man Flight Deck Primary - Flight Engi- 

neer; Desired - both pilots. 
5. 3. 5. 3 Feathering Controls 
a. Assignment: 
1. Two-Man Flight Deck: Primary - both pilots. 
2. Three-Man Flight Deck Primary - both pilou; 

Desirable - Flight Engineer. 
b. Actuation: Push to feather. Pull to unfeather. 
c. Commenu: Feathering controls shall be pro- 

tected by guazds to prevent inadvertent operation. Feather- 
ing buttons shall be provided with a light to indicate power 
failure or feather acmation. 
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5.3.5.4 Auto-Feathering ControLs 
a. Assignment: Primary - Copilot; Secondary - 

Captain. 
5.3.5.5 Reverse Conuols: (See paragraph 5.3.1(c)). 
5. 3. 6 Mixture Con~ols: 
a. Assignment: 
1. Two-Man Flight Deck Primary - Copilot; Se- 

condary - Captain. 
2, Three-Man Flight Deck: Primary - Flight Engi- 

neer; Secondary - both pilots. 
b. Actuation: Forwazd or upwazd (with respect to the 

crew member for richer mixture} 
5. 3. 7 Superchazger ConQOls: 
a. Assignment: 
1. Two-Man Flight Deck: Primary - Copilot; Se- 

condary - Captain. 
2. Three-Man Flight Deck: Primary - Flight Engi- 

neer; Secondary - either pilot. 
b. Actuation: Forwazd, upwazd, or clockwise to in- 

crease supercharger pressure. 
5.3. 8 Alternate Air, Filter, etc. 
a. Assignment: 
1. Two-Man Flight Deck: Primary - Copilot; Se- 

condary - Captain. 
2. Three-Man Flight Deck Primary - Flight Engi- 

neer; Secondary - either pilot. 
b. Actuation: Forward or upward for ram air. Rear- 

ward or downward for alternate, filtered, or heated air. 
c. Comments: Shall be irreversible. Shall not be 

located close to the mixture control. 
5.3. 9 Cooling Controls (Cowl Flaps, Intercoolers, 

Oil Coolers, etc . ) 
a. Assignmern: 
1. Two-Man Flight Deck Primary - Copilot; Se- 

condary - Captain. 
2. Three-Man Flight Deck: Primazy - Flight Engi- 

neer; Desirable - either pilot. 
b. Actuation: Forward, upwazd or clockwise for in- 

creased cooling. 

5. 3.10 Engine Start Controls 
a. Assignment: Primary - both pilots; Secondary - 

Flight Engineer. 
b. Actuation: 
1. Start Levers or Switches: Up or forward for start. 

Down or rearwazd for shut-off. 
2. Igniter Switches: See pazagraph 4. 2. 
c. Comments: The primer shall be to the right of 

the starter switch. When used, rotary engine selector 
switches shall switch through left to right engine positions 
by rotating clockwise. 

5.3.11 Ignition S1~✓itches (Reciprocating Engines) 
a. Assignment: Primary - both pilou; Secondary - 

Flight Engineer. 
b. Location: Should be grouped together in a hori- 

zontal line overhead in accordance with pazagraph 3.5. 

c. Actuation: For dual ignition switches. the "OFF" 
position should be furthest counterclocliwise. Clockwise 
rotation should produce the following sequence: "Right. " 
•, Left,. ^ Both . " 

d. Commenu: Ignition switches should be sepazated 
elecuically and mechanically without provision for multi- 
ple cutoff. 

5. 3.12 Oil Dilution 
a. Assignment: Primary - Flight Engineer; Secondary 

- Copilot. 
b. Actuation: Momentary contact rype switch for 

"ON" position. Since these switches must be held on for 
relatively long periods, they should be convenient to oper- 
ate. Ganged operation is permissible. 

5. 3.13 Manual Spazk Advance 
a. Assignment: 
1. Two-Man Flight Deck Primary - Copilot; Se- 

condary - Captain. 
2. Three-Man Flight Deck Primary - Flight Engi- 

neer. 
b. Acruation: Forwazd or up for takeoff. 
5.4 Ptrel System•Controls - Great consideration 

should be given by the designer toward simplification of the 
fuel system so that iu operation is readily understandable. 
In all cases, a fuel system diagram should be posted con- 
sgicuously for the use of the crew member. In cases where 
remote control is used for the vazious selectors and, pumps, 
it is highly desirable to have these conuols incorporated in 
a line diagram of the system. 

5. 4.1 Ptrel Pumps 
a. Assignment: 

1. Two-Man Flight Deck Primary - Copilot; Se- 
condary - Captain. 

2. Three-Man Flight Deck: Primary - Flight Engi- 
neer. 

5.4.2 Fuel Tank and Crossfeed Con~ols 
a. Assignment: 
1. Two-Man Flight Deck Primary -both pilots. 
2. Three-Man Flight Deck: Primary - Flight Engi- 

neer. 
b. Acutation: For lever type controls, the takeoff 

position shall be forward or upwazd. For rotary selectors, 
the pointer shall be forwazd or upward for takeoff. For line 
diagram types, the system shall be illusuated as it actu- 
ally exists in the airplane. This is the recommended type. 
All positions of selectors shall be identified by detents. 

5. 4. 3 Fuel Tank Inerting Con~ols 
a. , Assignment: 
1. Two-Man Flight Deck: Primary - Copilot; Se- 

condary - Captain. 
2. Three-Man Flight Deck Primary - Flight Engi- 

neer; Secondary - either pilot. 
b. Location: Fuel panel. 

5. 4. 4 Fuel Jettison Controls 
a. Assignment 

~ 
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