
M I L – S T D - 2 0 3 G
1 MARCH 1991

SUPERSEDING
MIL–STD–203F
28 DECEMBER 1973

MILITARY STANDARD
AIRCREW STATION CONTROLS

AND DISPLAYS: LOCATION, ARRANGEMENT
AND ACTUATION OF, FOR FIXED WING AIRCRAFT

A M S C  N / A FSC 1510

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

http://www.abbottaerospace.com/technical-library


M I L - STD - 203G

FOREWORD

1 .  Th i s  m i l i t a r y  s t a nd a r d  i s  a pp r o v e d  f o r  u s e  b y  a l l  De p a r t me n t s  a nd
Ag e n c i e s  o f  t h e  De p a r t me n t  o f  De f e n s e .

2 .  Be n e f i c i a l  c omme n t s  ( r e c omme nd a t i on s ,  a dd i t i on s ,  d e l e t i on s )  a nd  a n y
p e r t i n e n t  d a t a  s h i c h  ma y  b e  o f  u s e  i n  i mp r o v i ng  t h i s  do c ume n t  s hou l d  b e
a dd r e s s e d  t o :  Sy s t ems  Eng i n e e r i ng  a nd  S t a nd a r d i z a t i on  De p a r t me n t  ( Cod e  53 ) ,
Na v a l  A i r  Eng i n e e r i ng  Ce n t e r ,  L a k e hu r s t ,  NJ  08733 - 5100 ,  b y  u s i ng  t h e
s e l f - a dd r e s s e d  S t a nd a r d i z a t i on  Do c ume n t  I mp r o v eme n t  P r opo s a l  ( DD  F o r m  1426 )
a pp e a r i ng  a t  t h e  e nd  o f  t h i s  do c ume n t  o r  b y  l e t t e r .

3 .  A t  t h e i r  98 t h  Me e t i ng  i n  J u l y  1984  t h e  A i r c r ew  S t a t i on  S t a nd a r d i z a t i on
Pa n e l  ( ASSP )  f o r me d  a n  a d - ho c  t o  r e v i s e  M I L - STD - 203 F  t o  i n c o r po r a t e  n ew
t e c hno l og y  r e qu i r eme n t s .  Some  ma j o r  c h a ng e s  i n c l ud e  r e v i s i ng  t h e  s c op e  o f
M I L - STD - 203  t o  i n c l ud e  t h e  l o c a t i on ,  a r r a ng eme n t ,  a nd  a c t u a t i on  o f  c on t r o l s  a nd
d i s p l a y s -  r a t h e r  t h a n  t h e  a s s i gnme n t  o f  c on t r o l s  a nd  d i s p l a y s  i n  f i x e d  w i ng
a i r c r a f t .  Th e  r e qu i r eme n t s  f o r  t h e  s p e c i f i c  l o c a t i on  a nd  a r r a ng eme n t  o f
t r a n s i l l um i n a t e d  d e d i c a t e d  s i gn a l  d i s p l a y s  we r e  i n c o r po r a t e d  i n  M I L - STD - 203
a f t e r  d e l e t i o n  f r o m  M I L - S TD - 4 1 1RE ,  A i r c r e w  S t a t i o n  S y s t e m s .
De f i n i t i on s  we r e  r e v i s e d  t o  c o i n c i d e  w i t h  a s s o c i a t e d  do c ume n t s  s u c h  a s
M I L - STD - 1333  A i r c r ew  S t a t i on  Ge ome t r y  f o r  M i l i t a r y  A i r c r a f t  among  o t h e r s .
De t a i l e d  f i gu r e s  o f  s p e c i f i c  t y p e  c o c k p i t  a r r a ng eme n t s  we r e  a dd e d  f o r  gu i d a n c e .
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1 .  SCOPE

1 . 1  Sc op e .  Th i s  do c ume n t  e s t a b l i s h e s  t h e  r e qu i r eme n t s  f o r  t h e  un i f o r m
l o c a t i on ,  a r r a ng eme n t ,  a nd  a c t u a t i on  o f  c on t r o l s  a nd  d i s p l a y s  u s e d  i n  t h e
f un c t i on a l  c r ew  s t a t i on s  o f  m i l i t a r y  f i x e d  w i ng  a i r c r a f t .

1 . 2  App l i c a b i l i t y .  Th e  r e qu i r eme n t s  c on t a i n e d  h e r e i n  a pp l y  t o  t h e  d e s i gn
o f  a i r c r ew  s t a t i on s  i n  f i x e d  w i ng  a i r c r a f t  p r o c u r e d  b y  t h e  m i l i t a r y
d e p a r t me n t s .  Th e  c on t e n t s  d e s c r i b e  r e qu i r eme n t s  l o c a t i on ,  f o r  t h e  l o c a t i on ,
a r r a ng eme n t ,  a nd  a c t u a t i on  o f  c r ew  s t a t i on  c on t r o l s  a nd  r e l a t e d  i t ems  o f
e qu i pme n t ,  a nd  t h e  r e l a t i v e  l o c a t i on  o f  e l e c t r ome c h a n i c a l  a nd  e l e c t r on i c
d i s p l a y s ,  i n c l ud i ng  t h e  b a s i c  f l i gh t  a nd  e ng i n e  i n s t r ume n t  g r oup s .

2 .  APPL I CABLE  DOCUMENTS

2 . 1  Go v e r nme n t  do c ume n t s .

2 . 1 . 1  Sp e c i f i c a t i o n s ,  s t a n d a r d s  a n d  h a n d b o o k s .  Th e  f o l l ow i ng
s p e c i f i c a t i on s ,  s t a nd a r d s  a nd  h a ndboo k s  f o r m  a  p a r t  o f  t h i s  do c ume n t  t o  t h e
e x t e n t  s p e c i f i e d  h e r e i n .  Un l e s s  o t h e r w i s e  s p e c i f i e d ,  t h e  i s s u e s  o f  t h e s e
do c ume n t s  a r e  t ho s e  l i s t e d  i n  t h e  i s s u e  o f  t h e  De p a r t me n t  o f  De f e n s e  I nd e x  o f
Sp e c i f i c a t i on s  a nd  S t a nd a r d s  ( DOD I SS )  a nd  s upp l eme n t  t h e r e t o ,  c i t e d  i n  t h e
s o l i c i t a t i on  ( s e e  6 . 2 ) .

SPEC I F I CAT I ONS

M I L I TARY

M I L - S - 3950

M I L - L - 6503

M I L - C - 6781
M I L - P - 7788
M I L - S - 8805

M I L - H - 8810
M I L - M - 18012

M I L - L - 18276
M I L - F - 18372

M I L - S - 22885
M I L - H - 46855

M I L - C - 81774
M I L - L - 85762

M I L - E - 87235

Sw i t c h ,  Togg l e ,  En v i r onme n t a l l y  Se a l e d ,  Ge n e r a l
Sp e c i f i c a t i on  f o r
L i gh t i ng  Equ i pme n t ,  A i r c r a f t ,  Ge n e r a l  Sp e c i f i c a t i on   f o r
I n s t a l l a t i on  o f
Con t r o l  Pa n e l ,  A i r c r a f t  Equ i pme n t ,  Ra c k  o r  Con s o l e  Moun t e d
Pa n e l ,  I n f o r ma t i on   I n t e g r a l l y  I l l um i n a t e d
Sw i t c h e s  a nd  Sw i t c h  As s emb l i e s ,  Se n s i t i v e  a nd  Pu s h ,  Sn a p
Ac t i on ,  Ge n e r a l  Sp e c i f i c a t i on  f o r
Ha nd l e s ,  Con t r o l ,  A i r c r a f t
Ma r k i ng s  f o r  A i r c r ew  S t a t i on  D i s p l a y s ,  De s i gn  a nd
Con f i gu r a t i on  o f
L i gh t i ng ,  A i r c r a f t  I n t e r i o r ,  I n s t a l l a t i on  o f
F l i gh t  Con t r o l  Sy s t ems : De s i gn ,  I n s t a l l a t i on  a nd  T e s t  o f ,
A i r c r a f t  ( Ge n e r a l  Sp e c i f i c a t i on   f o r )
Sw i t c h ,  Pu s h  Bu t t on ,  I l l um i n a t e d ,  Ge n e r a l  Sp e c i f i c a t i on  f o r
Huma n  Eng i n e e r i ng  Re qu i r eme n t s  f o r  M i l i t a r y  Sy s t ems ,
Equ i pme n t  a nd  F a c i l i t i e s
Con t r o l  Pa n e l ,  A i r c r a f t ,  Ge n e r a l  Sp e c i f i c a t i on  f o r
L i gh t i ng ,  A i r c r a f t ,  I n t e r i o r ,  N i gh t  V i s i on  I ma g i ng
Sy s t em  ( NV I S )  Comp a t i b l e
Eme r g e n c y  E s c a p e ,  A i r c r a f t
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A i r c r ew  S t a t i on  S i gn a l s
L e g e nd s  f o r  Us e  i n  A i r c r ew  S t a t i on s  a nd  on  A i r bo r n e
Equ i pme n t
A i r c r ew  S t a t i on  Ge ome t r y  f o r  M i l i t a r y  A i r c r a f t
Huma n  Eng i n e e r i ng  De s i gn  C r i t e r i a  f o r  M i l i t a r y
Sy s t ems ,  Equ i pme n t  a nd  F a c i l i t i e s
Ha nd l e ,  Con t r o l  A i r c r a f t  RPM  L a r g e
Ha nd l e ,  Con t r o l ,  A i r c r a f t  L a nd i ng  Ge a r
Ha nd l e s ,  Con t r o l ,  A i r c r a f t  F i r e  E x t i ngu i s h e r
I n s t r ume n t  A r r a ng eme n t ,  Eng i n e ,  S t a nd a r d ,  Ba s i c ,  F o r
F i x e d  a nd  Ro t a r y  W i ng  A i r c r a f t
I n s t r ume n t  A r r a ng eme n t ,  F l i gh t  S t a nd a r d ,  Ba s i c  f o r
F i x e d  a nd  Ro t a r y  W i ng  A i r c r a f t

( Un l e s s  o t h e r w i s e  I nd i c a t e d ,  c op i e s  o f  f e d e r a l  a nd  m i l i t a r y  s p e c i f i c a t i on s ,
s t a nd a r d s ,  a nd  h a ndboo k s  a r e  a v a i l a b l e  f r om  t h e  S t a nd a r d i z a t i on  Do c ume n t s
O r d e r  De s k ,  B l dg  4D ,  700  Robb i n s  Av e . ,  Ph i l a d e l ph i a ,  PA  19111 - 5094 )

2 . 2  O r d e r  o f  p r e c e d e n c e .  I n  t h e  e v e n t  o f  a  c on f l i c t  b e t we e n  t h e  t e x t  o f
t h i s  s t a nd a r d  a nd  t h e  r e f e r e n c e s  c i t e d  h e r e i n ,  t h e  t e x t  o f  t h i s  s t a nd a r d  t a k e s
p r e c e nd e n c e .  No t h i ng  i n  t h i s  do c ume n t ,  howe v e r ,  s up e r s e d e s  a pp l i c a b l e  l aws  a nd
r e gu l a t i on s  un l e s s  a  s p e c i f i c  e x emp t i on  h a s  b e e n  ob t a i n e d .

3 .  DE F I N I T I ONS

3 . 1  F i x e d  w i ng  a i r c r a f t .  A l l  a i r c r a f t  wh e r e  t h e  w i ng s  r ema i n  r e l a t i v e l y
f i x e d  w i t h  r e s p e c t  t o  t h e  a i r c r a f t  f u s e l a g e .  F o r  t h e  pu r po s e s  o f  t h i s
s t a nd a r d ,  f i x e d  w i ng  a i r c r a f t  s h a l l  i n c l ud e  sw i ng  w i ng ,  t i l t  w i ng ,  a nd  a n y
o t h e r  t y p e  o f  a i r c r a f t  o t h e r  t h a n  r o t a r y  w i ng  a i r c r a f t .

3 . 2  T y p e s  o f  a i r c r ew  s t a t i on s .  ( s e e  F i gu r e s  1  t h r u  4 )

3 . 2 . 1  Du a l  p i l o t .  An  a i r c r ew  s t a t i on  w i t h  a  s i ng l e  a i r c r ew  memb e r .

3 . 2 . 2  Du a l  p i l o t .  An  a i r c r ew  s t a t i on  r e qu i r i ng  t wo  a i r c r ew  memb e r s  t o
c on t r o l  t h e  a i r c r a f t  o r  c omp l e t e  t h e  m i s s i on .  Th e  s e c ond  a i r c r ew  memb e r  ma y
no t  b e  r e qu i r e d  f o r  c on t r o l l i ng  f l i gh t  bu t  mu s t  b e  p r o v i d e d  w i t h  t h e  c on t r o l s
a nd  d i s p l a y s  n e c e s s a r y  f o r  a i r c r a f t  c on t r o l  a nd  b e  c a p a b l e  o f  p e r f o r m i ng  p i l o t
du t i e s  a s  a  b a c k up .  I n  a n  eme r g e n c y ,  e i t h e r  p i l o t  s h a l l  b e  a b l e  t o  s a f e l y
c on t r o l  t h e  a i r c r a f t  t h r oughou t  a l l  m i s s i on  ph a s e s .

( a )  T a nd em  du a l .  Th e  a i r c r ew  memb e r s  a r e  s e a t e d  f o r e  a nd  a f t  w i t h
r e s p e c t  t o  a i r c r a f t  f u s e l a g e .
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( b )  S i d e - b y - s i d e  du a l .  Th e  a i r c r ew  memb e r s  a r e  s e a t e d  l a t e r a l l y  w i t h
r e s p e c t  t o  a i r c r a f t  f u s e l a g e .

3 . 2 . 3  M u l t i p l e .  An  a i r c r ew  s t a t i on  w i t h  mu l t i p l e  a i r c r ew  memb e r s
c on f i gu r a t i on s  d e f i n e d  b y  t h e  a c qu i r i ng  a c t i v i t y .  Du a l  a nd  mu l t i p l e  t y p e s  ma y
i n c l ud e  Con f i gu r a t i on s  no t  r e qu i r i ng  a  c o - p i l o t ,  f l i gh t  c on t r o l s  o r  d i s p l a y s
n e c e s s a r y  f o r  a i r c r a f t  c on t r o l  c a p a b i l i t y ,  wh e n  d e f i n e d  b y  t h e  a c qu i r i ng
a c t i v i t y .

3 . 2 . 4  Non - s t a nd a r d  a i r c r ew  s t a t i on s .  A i r c r ew  s t a t i on s  o t h e r  t h a n  t h e
g e n e r i c  t y p e s  d e s c r i b e d  b y  F i gu r e s  1  t h r u  4  ma y  i n v o l v e  a r r a ng eme n t s  f o r  wh i c h
t h i s  s t a nd a r d  w i l l  h a v e  l i m i t e d  a pp l i c a t i on .  Th e  a pp l i c a t i on  o f  t h i s  s t a nd a r d
w i t h i n  a  non - s t a nd a r d  a i r c r ew  s t a t i on  s h a l l  b e  d i r e c t e d  b y  t h e  a c qu i r i ng
a c t i v i t y .

3 . 3  Ge ome t r y  a nd  c l e a r a n c e .  Th e  a r r a ng eme n t  o f  c on t r o l s  a nd  d i s p l a y s
w i t h i n  t h e  a i r c r ew  s t a t i on  t o  a c c ommod a t e  t h e  u s e r  popu l a t i on  wh i l e  t h e  u s e r
i s  c l a d  i n  f u l l  c omp l eme n t  o f  c l o t h i ng  a nd  e qu i pme n t .

3 . 3 . 1  C l e a r a n c e .  Th e  d i s t a n c e  b y  wh i c h  on e  ob j e c t  c l e a r s  a no t h e r  o r  t h e
c l e a r  s p a c e  b e t we e n  t h em .

3 . 4  Con t r o l s .  A  c on t r o l  i s  a  sw i t c h ,  k nob ,  wh e e l ,  s t i c k ,  h a nd l e ,  p e d a l ,
t ogg l e  o r  pu s hbu t t on  sw i t c h ( s ) ,  l e v e r ,  o r  s i m i l a r  d e v i c e  t o  wh i c h  t h e  c r ew

memb e r  i mp a r t s  mo t i on  o r  f o r c e  t o  e f f e c t  t h e  d e s i r e d  a c t i on .

3 . 4 . 1  P r i ma r y  c on t r o l s .  P r i ma r y  c on t r o l s  a r e  no r ma l l y  u s e d  b y  t h e
op e r a t o r  t o  a c t u a t e  d e v i c e s  wh i c h  i mp a r t  mo t i on  o r  c a u s e  t o  c h a ng e  a  s i t u a t i on
o r  e v e n t  f r om  i t s  s t a t i c  o r  s t a b i l i z e d  mod e  t o  a  n ew  s i t u a t i on  o r  e v e n t .

3 . 4 . 2  A l t e r n a t e  c on t r o l s .  A l t e r n a t e  c on t r o l s  a r e  d e f i n e d  a s  c on t r o l s
wh i c h  c omp l i me n t  t h e  p r i ma r y  c on t r o l  t o  p r o v i d e  a  s e c ond a r y  p a t h  t o  a c t u a t e
t h e  s ame  d e v i c e .

3 . 4 . 3  Eme r g e n c y  c on t r o l s .  Eme r g e n c y  c on t r o l s  a r e  c on t r o l s ,  o t h e r  t h a n
no r ma l l y no r ma l l y  op e r a t e d  f l i gh t  a nd  e ng i n e  c on t r o l s ,  wh i c h  mu s t  b e  op e r a t e d
i mme d i a t e l y  t o  p r e v e n t  o r  r eme d y  a  h a z a r dou s  c ond i t i on .

3 . 4 . 4  P r i ma r y  f l i gh t  c on t r o l s .  Th e  c on t r o l s  u s e d  b y  t h e  p i l o t  o r  c o - p i l o t
t o  c on t r o l  t h e  a l t i t ud e ,  a t t i t ud e ,  o r  a i r s p e e d  o f  t h e  a i r c r a f t  t o  ma i n t a i n
f l i gh t .  No r ma l l y  i n c l ud e d  a r e  t h e  s t i c k ,  wh e e l ,  r udd e r ,  a nd  t h r u s t  v e c t o r .

3 . 4 . 5  Powe r  p l a n t  c on t r o l s .  Th e  c on t r o l s  u s e d  b y  t h e  a i r c r ew  memb e r  t o
c on t r o l  p a r ame t e r s  s u c h  a s  t h r u s t ,  c ond i t i on ,  a nd  RPM .

3 . 5  D i s p l a y .  A  d e v i c e  wh i c h  p r e s e n t s  i n f o r ma t i on  t o  on e  o r  mo r e  a i r c r ew
memb e r s  v i a  on e  o r  mo r e  o f  t h e  s e n s e s .

3 . 5 . 1  S i gn a l .  Th e   i n f o r ma t i on  c ommun i c a t e d  b y  d i s p l a y .

3 . 5 . 1 . 1  V i s u a l  d i s p l a y e d  i n f o r ma t i on .  L e t t e r i ng ,  numb e r i ng ,  l i n e a r
ma r k i ng s  a nd  s ymbo l s  d i s p l a y e d  t o  a i r c r ew  memb e r s  i n  e i t h e r  g e n e r a t e d ,  op a qu e
p r i n t e d ,  mu l t i c o l o r e d  o r  mono c h r oma t i c  f o r ma t .  
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3.5.2 Generated qraphics. Variable, projected or electronically generated
images.

3.5.3 Primary displays. The displays normally used by the aircrew member
to perform the basic aircraft mission and operation.

3.5.4 Primary flight displays. The displays which provide the aircrew-
member with information about aircraft altitude, attitude, angle of attack,
airspeed, and horizontal situation.

3.5.5 Power plant displays. The displays which provide the aircrew member
with information on engine condition such as thrust, and RPM.

3.6 Attention getting device. A device which is normally inactive and is
only activated when it is required to provide warning, caution or advisory
information to the aircrew member. An attention getting device may either
provide the information directly to the aircrew member or alerts the aircrew
who must then locate the proper information display. It may be a light signal
assembly, mechanical device, electronic display, auditory tone, horn, buzzer
or similar device which alerts the aircrew member.

3.7 Control and switch actuation.

3.7.1 Position related. Direction of control movement or detent position
is in the direction of the resultant motion of the aircraft or associated
structural element being controlled.

3.7.2 Performance related. The direction of control movement that is:

(a) Forward, upward or clockwise. Forward, upward or clockwise,
resulting in increased performance of the component or aircraft. Conversely,
movement aftward, downward, or counterclockwise results in decreased
performance of the component or aircraft.

(1) For side console compojnednts. Outboard movement results in
increased performance and inboard movements results in decreased performance.

(b) Variable rotary. Clockwise from the “off” position through “low”
or "dim" to "high" or "bright" for controls of a variable nature induced by a
rotary motion. Operation counterclockwise shall reverse the induced condition.

3.7.3 Single action. Direction of control movement, either momentary or
maintained, is oriented without respect to a resultant motion of the aircraft,
level of control output or physical relationship to its mounting position.

3.8 Military power. Power or thrust setting between idle and maximum
power available without utilizing afterburner(s).
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3 . 9  I n t e r i o r  v i s i on .

3 . 9 . 1  Con e  o f  v i s i on .  Th e  c on e  o f  v i s i on  i s  t h e  a pp r op r i a t e  l o c a t i on  f o r
i l l um i n a t e d  a t t e n t i on - g e t t i ng  d e v i c e s  a nd  p r i ma r y / eme r g e n c y  d i s p l a y s .  I t  i s
d e f i n e d  a s  a  c on e  s ub t e nd i ng  30 °  w i h t  i r t s  a p e x  a t  t h e  a i r c r ew  memb e r ' s  d e s i gn
e y e  po s i t i on  a nd  i t s  a x i s  i n  t h e  s a g i t t a l  p l a n e  o f  t h e  c r ewmemb e r ,  d i r e c t e d  t o
t h e  c e n t e r  o f  t h e  v i s u a l  s e c t o r  o f  p r i ma r y  c on c e r n  t o  t h e  a i r c r ew  memb e r .

3 . 9 . 2  De s i gn  E y e  Po s i t i on .  De f i n e d  i n  M I L - STD - 1333 .
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4 .  GENERAL  REQU I REMENTS

4 . 1  Ge n e r a l .  Th e  r e qu i r eme n t s  f o r  l o c a t i on ,  a r r a ng eme n t ,  a nd  a c t u a t i on  o f
c on t r o l s  a nd  d i s p l a y s  s h a l l  b e  a s  s p e c i f i e d  h e r e i n .  Re qu i r eme n t s  no t
s p e c i f i e d  h e r e i n  s h a l l  b e  i n  a c c o r d a n c e  w i t h  M I L - STD - 1472 ,  M I L - C - 81774 ,
MS33634 ,  a nd  MS33785 .

4 . 2  A r r a ng eme n t  o f  c on t r o l s a nd  d i s p l a y s .  Th e  a r r a ng eme n t  o f  c on t r o l s  a nd
d i s p l a y s  w i t h i n  t h e  a i r c r ew  s t a t i on  s h a l l  p r o v i d e  t h e  u s e r  popu l a t i on  v i s u a l
a nd  ma nu a l  a c c e s s  n e c e s s a r y  f o r  s a f e  a nd  e f f i c i e n t  s y s t em  op e r a t i on  wh i l e  c l a d
i n  f u l l  c omp l eme n t  o f  c l o t h i ng  a nd  e qu i pme n t .

4 . 3  Lo c a t i on  o f  c on t r o l s .

4 . 3 . 1  F l i gh t  c r i t i c a l  c on t r o l s .  Con t r o l s  f o r  f un c t i on s ,  a s  d e f i n e d  b y
t h e  a x qu i r i ng  a c t i v i t y ,  w i t hou t  wh i c h  t h e  a i r c r a f t  c a n  no t  op e r a t e .  Th e s e
c on t r o l s  s h a l l  b e  l o c a t e d  w i t h i n  z on e  1  a s  d e f i n e d  b y  M I L - STD - 1333 .

4 . 3 . 2  F l i gh t  e s s e nb t i a l  c on t r o l s .  Con t r o l s  f o r  f un c t i on s ,  a s  d e f i n e d
b y  t h e  a c qu i r i ng  a c t i v i t y ,  w i t hou t  wh i c h  t h e  a i r c r a f t  w i l l  op e r a t e  i n  a
d e g r a d e  mod e .  Th e s e  c on t r o l s  s h a l l  b e  l o c a t e d  w i t h i n  z on e  2  a s  d e f i n e d  b y
M I L - STD - 1333 .

4 . 3 . 3  M i s s i on  c r i t i c a l  c on t r o l s .  Con t r o l s ,  a s  d e f i n e d  b y  t h e
a c qu i r i ng  a c t i v i t y ,  f o r  f un c t i on s  w i t hou t  wh i c h  t h e  a i r c r a f t  c a n  no t
a c c omp l i s h  t h e  m i s s i on  ob j e c t i v e s .  Th e s e  c on t r o l s  s h a l l  b e  l o c a t e d  w i t h i n
z on e  1  a s  d e f i n e d  b y  M I L - STD - 1333 .

4 . 3 . 4  M i s s i on  e s s e n t i a l  c on t r o l s .  Con t r o l s  f o r  f un c t i on s ,  a s  d e f i n e d
b y  t h e  a c qu i r i ng  a c t i v i t y ,  w i t hou t  wh i c h  t h e  a i r c r a f t  w i l l  p e r f o r m  t h e  m i s s i on
ob j e c t i v e s  i n  a  d e g r a d e d  mod e .  Th e s e  c on t r o l s  s h a l l  b e  l o c a t e d  w i t h i n  z on e  2
d e f i n e d  b y  M I L - STD - 1333 .

4 . 3 . 5  O t h e r  c on t r o l s .  Con t r o l s  no t  s p e c i f i e d  a bo v e  s h a l l  b e  l o c a t e d
w i t h i n  z on e  3  a s  d e f i n e d  b y  M I L - STD - 1333 .

4 . 4  Lo c a t i on .  Th e  f o l l ow i ng  p a r ame t e r s  s h a l l  b e  c on s i d e r e d  i n  d e t e r m i n i ng
t h e  l o c a t i on  o f  c on t r o l s .

1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .

1 0 .

F r e qu e n c y  o f  u s e
C r i t i c a l i t y
Se qu e n c e  o f  u s e
S i z e
T y p e  o f  c on t r o l
Numb e r  o f  c on t r o l s
I n t e r l i n k a g e  o f  t h e  c on t r o l s
Con t r o l  op e r a t i ng  e n v e l op e  e i t h e r  s p e c i f i e d  o r  n e c e s s i t a t e d
V i s u a l  d i s p l a y  on  t h e  c on t r o l  p a n e l
Ac c e s s i b i l i t y  w i t h  r e s p e c t  t o  r e a c h  z on e s  a s  d e f i n e d  i n
M I L - STD - 1333
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4 . 5  As s i gnme n t  o f  c on t r o l s  t o  c r ew  memb e r s .  Th e  a s s i nme n t  o f  c on t r o l s  t o
c r ewmemb e r  s h a l l  b e  i n  a c c o r d a n c e  w i t h  t h e  r e s u l t s  o f  s t ud i e s  c ondu c t e d  I n
a c c o r d a n c e  w i t h  M I L - H - 46855  o r  a s  s p e c i f i e d  b y  t h e  a c qu i r i ng  a c t i v i t y .

4 . 6  Ac t u a t i on  o f  c on t r o l s .  Con t r o l s  i n c l ud i ng  sw i t c h e s ,  s h a l l  b e  s o
s p a c e d  a s  t o  p e r m i t  e a s y  a nd  a c c u r a t e  op e r a t i on  b y  a l l  a i r c r ew  memb e r  wh e n
c l a d  i n  a  f u l l  c omp l i me n t  o f  f l i gh t  c l o t h i ng  a nd  e qu i pme n t  a nd  s h a l l  b e  i n
a c c o r d a n c e  w i t h  t h e  r e qu i r eme n t s  o f  M I L - C - 81774  a nd  M I L - STD - 1472 .

4 . 7  O t h e r  a i r c r ew  s t a t i on s .  Th e  f o l l ow i ng  g e n e r a l  r e c omme nd a t i on s  s h a l l
b e  a pp l i c a b l e  t o  a  du a l  o r  mu l t i p l e  a i r c r ew  s t a t i on .

( a )  Wh e n  p r a c t i c a l .  d i s p l a y  r e dund a n c y  s h a l l  b e  a v a i l a b l e  i n  e i t h e r
op t i on a l  e l e c t r on i c  d i s p l a y ,  p e r ma n e n t  dup l i c a t i on  o r  s t a ndb y  i n s t r ume n t s .

( b )  Th e  f l i gh t  e ng i n e e r  s hou l d  s i t  f a c i ng  h i s  i n s t r ume n t  p a n e l  w i t h
t h e  mo r e  i mpo r t a n t  i n s t r ume n t s  g r oup e d  a t  e y e  l e v e l .  Th e  p i l o t  s hou l d  b e  a b l e
t o  mon i t o r  t h e  f l i gh t  e ng i n e e r ’ s  s t a t i on  o r  a c c e s s  c r i t i c a l  d i s p l a y s  a t  h i s
po s i t i on .

( c )  Th e  f l i gh t  e ng i n e e r ' s  s t a t i on  s hou l d  b e  l o c a t e d  t o  p e r m i t
c on v e r s a t i on  b e t we e n  t h e  p i l o t  a nd  c o - p i l o t  c r ew  s t a t i on s  w i t hou t  u s i ng
I n t e r c oms .

( d )  I t  i s  d e s i r a b l e  t h a t  a  me t hod  b e  p r o v i d e d  t o  v i ew  t h e  e ng i n e ( s )
f r om  t h e  f l i gh t  e ng i n e e r ’ s  s t a t i on .

4 . 8  I n t e r i o r  V i s i on .  Th e  a i r c r ew  memb e r  s h a l l  h a v e  a n  unob s t r u c t e d  v i ew
o f  a l l  c on t r o l s  a nd  d i s p l a y e d  I n f o r ma t i on  n e c e s s a r y  f o r  s a f e  a nd  e f f e c t i v e
op e r a t i on  o f  t h e  a i r c r a f t .  I n t e r i o r  v i s i on  p r o v i d e d  t o  t h e  a i r c r ew  s h a l l  me e t
t h e  r e qu i r eme n t s  o f  M I L - STD - 411  a nd  M I L - STD - 1472 .

4 . 9  D i s p l a y e d  i n f o r ma t i on .

4 . 9 . 1  I n t e g r a l l y  i l l um i n a t e d  c on t r o l  a nd  i n f o r ma t i on  p a n e l s  a nd  sw i t c h e s .

( a )  Th e  s t a nd a r d i z a t i on  o f  p a n e l  i l l um i n a t i on ,  g r a ph i c  l a y ou t  d e t a i l s ,
l e t t e r i ng  s i z e  a nd  s e l e c t e d  s t y l e ,  hu e ,  c o a t i ng  r e f l e c t a n c e ,  c on t r a s t ,
a t t a c hme n t s ,  c on t r o l s ,  k nob s ,  sw i t c h e s ,  b e z e l s  s h a l l  b e  ma i n t a i n e d  a s  a
p r i ma r y  r e qu i r eme n t .

( b )  Th e  d i s p l a y e d  i n f o r ma t i on  s h a l l  b e  l o c a t e d  a d j a c e n t  t o  o r  on  t h e
c on t r o l ,  i n s t r ume n t  o r  i t em  o f  e qu i pme n t  t o  wh i c h  i s  p e r t a i n s .

( c )  F o r  n i gh t  p r e s e n t a t i on ,  a l l  d i s p l a y e d  i n f o r ma t i on  s h a l l  b e e t  t h e
i n s t r ume n t  a nd  c on t r o l  p a n e l  l i gh t i ng  r e qu i r eme nn t s  o f  M I L - L - 18276  o r

M I L - L6503 .  Wh e n  s p e c i f i e d  b y  t h e  a c qu i r i ng  a c t i v i t y ,  n i gh t  v i s i on  i ma g i ng
s y s t em  c omp a t i b l e  l i gh t i ng  s h a l l  b e  i n  a c c o r d a n c e  w i t h  M I L - L - 85762 .

4 . 9 . 2  I n s t r u c t i on a l  p a n e l s ,  l e g e nd s ,  eme r g e n c y  ma r k i ng s ,  s i gn a l s .

( a )  P r i n t e d  o r  e ng r a v e d  p e r ma n e n t  g r a ph i c s ,  non - i l l um i n a t e d  o r
s u r f a c e - c o a t e d  t a c t i l e  g r a ph i c s  s h a l l  b e  r e a d a b l e  w i t h  e x t e r n a l  l i gh t i ng  a s
r e qu i r e d  f o r  op e r a t i on s  o f  t h e  a i r c r a f t .
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( b )  D i s p l a y e d  i n f o r ma t i on  i n  t h e  c r ew  s t a t i on s  s h a l l  c on f o r m  t o  t h e
r e qu i r eme n t s  o f  M I L - M - 18012 ,  M I L - C - 81774  a nd  M I L - STD - 783 .

( c )  P r i n t e d  i n s t r u c t i on ,  p r o c e du r e s  a nd  ma r k i ng s  f o r  eme r g e n c y  e x i t s
a nd  d i t c h i ng  s h a l l  b e  p r o v i d e d  f o r  non - a i r c r ew  p e r s onn e l  i n  t h e  a pp l i c a b l e
a i r c r a f t  c omp a t me n t ( s ) .  P r i n t e d  i n s t r u c t i on s  s h a l l  b e  i n  a c c o r d a n c e  w i t h
M I L - A - 25165 .

( d )  De s i gn  a nd  s e l e c t i on  o f  a i r c r ew  s t a t i on  a l e r t i ng  s y s t ems  s h a l l
c on f o r m  t o  t h e  r e qu i r eme n t s  s p e c i f i e d  i n  M I L - STD - 411 .  As s o c i a t e d  s i gn a l
d i s p l a y s  a nd  c on t r o l s  s h a l l  b e  l o c a t e d  a nd  a c t u a t e d  i n  a c c o r d a n c e  w i t h  t h e
r e qu i r eme n t s  s p e c i f i e d  h e r e i n .

( e )  Con t r o l  p a n e l s  s h a l l  b e  i n  a c c o r d a n c e  w i t h  t h e  r e qu i r eme n t s  o f
M I L - C - 81774 .

4 . 10  Con t r o l  k nob s ,  h a nd l e s ,  a a nd  sw i t h c e s .  Con t r o l  k nob s  s h a l l  c on f o r m  t o
M I L - K - 25045 .  Con t r o l  h a nd l e s  s h a l l  c on f o r m  t o  M I L - H - 8810 .  Sw i t c h e s  a nd
sw i t c h  a s s emb l i e s  s h a l l  c on f o r m  t o  M I L - S - 8805 .  Togg l e  sw i t c h e s  s h a l l  c on f o r m
t o  M I L - S - 3950 .  Pu s hbu t t on  a nd  l i m i t  sw i t c h e s  s h a l l  c on f o r m  t o  M I L - S - 8805  a nd
M I L - S - 22885 .  I n  a dd i t i on ,  f o r  c on t r o l  p a n e l s ,  t h e  a pp l i c a b l e  r e qu i r eme n t s  o f
M I L - C - 81774  s h a l l  a pp l y .

4 . 10 . 1  Eme r g e n c y  c on t r o l  ma r k i ng s .

( a )  Eme r g e n c y  c on t r o l s  a nd  t h e i r  p a n e l  b a c k g r ound s  s h a l l  b e  p r o v i d e d
w i t h  o r a ng e - y e l l ow  a nd  b l a c k  s t r i p i ng  a s  s p e c i f i e d  i n  M I L - M - 18012 .  Wh e n
p r o v i d e d ,  t h e  f o l l ow i ng  c on t r o l s  a s  a  m i n i mum  s h a l l  h a v e  eme r g e n c y  ma r k i ng :

E j e c t i on  mod e  c on t r o l s .
E j e c t i on  s e a t  f i r i ng  c on t r o l .
Ca nop y  a nd  h a t c h / doo r  j e t t i s on  c on t r o l .
Eme r g e n c y  j e t t i s on  c on t r o l .
L a nd i ng  g e a r  down - l o c k  o v e r r i d e  c on t r o l .
Eme r g e n c y  f u e l  c on t r o l s .
Eng i n e  eme r g e n c y  s hu t down  c on t r o l s .
F i r e  e x t i ngu i s h i ng  a g e n t  d i s c h a r g e  c on t r o l s .
P r op e l l e r  f e a t h e r i ng  c on t r o l s .
T r i m  o v e r r i d e  c on t r o l .
Eme r g e n c y  a u t o - p i l o t  d i s c onn e c t  c on t r o l .
Wh e e l  b r a k e  eme r g e n c y  c on t r o l .
F i r s t  P i l o t ’ s  r e p r e s s u r i z a t i on  sw i t c h .
Ab a ndon  a i r c r a f t  c on t r o l .
P r e p a r e  t o  e j e c t  c on t r o l .
Eme r g e n c y  A r r e s t e r  hoo k  c on t r o l .
Ho i s t  c a b l e  c u t t e r  c on t r o l .
F l o t a t i on  eme r g e n c y  g e a r  c on t r o l .
Eme r g e n c y  powe r  p a c k a g e  c on t r o l .
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4 . 10 . 2  Con t r o l  mon i t o r i ng .

4 . 10 . 2 . 1  Remo t e  a nd  i nd i r e c t  c on t r o l  mon i t o r i ng .  Con t r o l s  wh i c h  a r t ?
ma n i pu l a t e d  r emo t e l y  o r  i nd i r e c t l y  s u c h  a s  r a d i o  v o l ume ,  l i gh t  i n t e n s i t y ,
t emp e r a t u r e  e t c . ,  do  no t  r e qu i r e  i n t e r me d i a t e  po s i t i on  ma r k i ng s  b e t we e n
e x t r eme  c on t r o l  po s i t i on s  a t  t h e  c on t r o l  l o c a t i on .

4 . 10 . 2 . 2  D i r e c t  c on t r o l  mon i t i o r i ng .  Con t r o l s  wh i c h  a r e  mon i t o r e d  v i s u a l l y
a t  t h e  c on t r o l  l o c a t i on  u s u a l l y  r e qu i r e  a s s o c i a t e d  ma r k i ng s  on  t h e  c on t r o l
p a n e l .  On  p l a s t i c  l i gh t i ng  p l a t e s ,  a n  i l l um i n a t e d  l o c a t o r  r i ng  s h a l l  b e
emp l o y e d  w i t h  e a c h  c on t i nuou s l y  v a r i a b l e  c on t r o l  un l e s s  t h e  k nob  i t s e l f  i s
i l l um i n a t e d .  Wh e r e  c on t r o l  p a n e l  s p a c e  i s  a t  a  p r em i um ,  s u i t a b l y  i l l um i n a t e d
c on t r o l  k nob s  o r  l i gh t e d  k nob  s k i r t s  a pp r o v e d  b y  t h e  a c qu i r i ng  a c t i v i t y  s h a l l
b e  u s e d .  Se l e c t o r  c on t r o l ( s )  s hou l d  h a v e  a  t r a n s i l l um i n a t e d  r e f e r e n c e  l i n e  on
t h e  po i n t e r .

4 . 10 . 3  Con t r o l  gu a r d s .  I f  t h e  i n a d v e r t e n t  a c t u a t i on  o f  a n y  c on t r o l  c ou l d
o r  wou l d  p r odu c e  a  d a ng e r ou s  s i t u a t i on ,  t h a t  c on t r o l  s h a l l  h a v e  gu a r d e d  o r
s a f e t y  d e t e n t  d e s i gn  f e a t u r e s .

4 . 10 . 4  M a r k i n g s .  Con t r o l s  a nd  a s s o c i a t e d  p a n e l s  s h a l l  b e  ma r k e d  i n
a c c o r d a n c e  w i t h  M I L - M - 18O12 .

4 . 10 . 5  Con t r o l  c od i ng .  Con t r o l s  w i t h i n  f un c t i on a l  g r oup s  ( e . g .  TACAN
c on t r o l s ,  I NS  c on t r o l s )  s h a l l  b e  s e l e c t e d  t o  p r o v i d e  e a s e  o f  i d e n t i f i c a t i on
a nd  a c u a t i on  f o r  t h e  op e r a t o r .  Sh a p e  c od i ng ,  s i z e  c od i ng  o r  o t h e r  c od i ng
t e c hn i qu e s  a pp r o v e d  b y  t h e  a c qu i r i ng  a c t i v i t y  s h a l l  b e  u t i l i z e d  a s  n e c e s s a r y
wh e r e  t a c t i l e  i n f o r ma t i on  f o r  c on t r o l  s e l e c t i on  a nd  a c t u a t i on  i s  h i gh l y
d e s i r a b l e .  Cod i ng  s h a l l  b e  i n  a c c o r d a n c e  w i t h  M I L - STD - 1472 .

4 . 11  G r ound  ma i n t e n a n c e  c on t r o l s  a nd  d i s p l a y s .  Th e  i n s t a l l a t i on  o f
d e d i c a t e d  g r ound  ma i n t e n a n c e  d i s p l a y s ,  c on t r o l s ,  a nd  sw i t c h e s  i n  t h e  c o c k p i t
a r e a  s h a l l  b e  h e l d  t o  a n  a b s o l u t e  m i n i mum .  G r ound  ma i n t e n a n c e  c on t r o l s  o r
sw i t c h e s  s h a l l  no t  b e  l o c a t e d  i n  a  s p a c e  r e qu i r e d  o r  no r ma l l y  o c c up i e d  b y
c on t r o l s  u s e d  du r i ng  f l i gh t  op e r a t i on s .

4 . 12  Co c k p i t  e qu i pme n t  a r r a ng eme n t .  Co c k p i t  c on t r o l s ,  d i s p l a y s  a nd
s uppo r t  e qu i pme n t  on  i n s t r ume n t  p a n e l s  a nd  c on s o l e s  s hou l d  b e  a r r a ng e d  a s
s hown  i n  F i gu r e s  1  t h r u  4 ,  a nd  s ub j e c t  t o  a pp r o v a l  b y  t h e  a c qu i r i ng  a c t i v i t y .
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5 .  DETA I LED  REQU I REMENTS

5 . 1  F l i gh t  a nd  g r ound  c on t r o l s

4 . 1 .  F oo t  a c t u r a t e d  r udd e r  c on t r o l  Lo c a t i on  -  Se e  F i gu r e s  1 ,  2  a nd  3 .
Ac t u a t i on  -  R i gh t  f oo t  p r e s s u r e  c a u s e s  r i gh t  y aw .  L e f t  f oo t  p r e s s u r e  c a u s e s
l e f t  y aw .

4 . 1 . 2  Rudd e r  p e d a l  a d j u x t me n t  c on t r o l .  Lo c a t i on  -  A  s i ng l e  c on t r o l  t o
a d j u s t  bo t h  p e d a l s  i s  d e s i r a b l e .  I f  u t i l i z e d  i t  s h a l l  b e  l o c a t e d  f o r wa r d  o f
a nd  n e a r  t h e  c e n t e r l i n e  o f  t h e  p i l o t .  Se e  F i gu r e s  1 ,  2 ,  a nd  3 .  Ac t u a t i on  -
Th e  c on t r o l  mo t i on  t o  e x t e nd  t h e  r udd e r  p e d a l s  s h a l l  b e  c l o c kw i s e ,  pu s h ,  o r
l i f t  ( d e p e nd i ng  on  t h e  t y p e  o f  me c h a n i sm  emp l o y e d ) .  De s i gn  -  I f  k i c k  t y p e
r udd e r  p e d a l  a d j u s t me n t  c on t r o l s  a r e  u t i l i z e d ,  a  l e g i b l e  nume r i c a l  i nd e x  s h a l l
b e  p r o v i d e d  t o  i nd i c a t e  r udd e r  p e d a l  po s i t i on .

5 . 1 . 3  Ro l l  c on t r o l .  Lo c a t i on  -  Se e  F i gu r e s  1 ,  2  a nd  3 .  Ac t u a t i on  -  R i gh t
p r e s s u r e ,  d i s p l a c eme n t  o r  c l o c kw i s e  r o t a t i on  o f  t h e  c on t r o l  s h a l l  c a u s e  r i qh t
w i ng  down  r o l l .  L e f t  p r e s s u r e ,  d i s p l a c eme n t  o r  c oun t e r c l o c kw i s e  r o t a t i on  o f
t h e  c on t r o l  s h a l l  c a u s e  l e f t  w i ng  down  r o l l .

5 . 1 . 4  P i t c h  c on t r o l .  Lo c a t i on  -  Se e  F i gu r e s  1 ,  2 ,  a nd  3 .  Ac t u a t i on  -
F o r wa r d  p r e s s u r e  o r  d i s p l a c eme n t  p r o v i d e s  no s e  down  p i t c h .  Re a r wa r d  p r e s s u r e
o r  d i s p l a c eme n t  p r o v i d e s  no s e  up  p i t c h .

5 . 1 . 5  Su r f a c e  a ugme n t a t i on .  Lo c a t i on  -  I n  a c c o r d a n c e  w i t h  F i gu r e s
1 ,  2 ,  a nd  3  a nd  a c c e s s i b l e  t o  bo t h  p i l o t s .
Ac t u a t i on  -  S i ng l e  a c t i on .

5 . 1 . 6  F l i gh t  c on t r o l  l o c k .  Lo c a t i on  -  Ad j a c e n t  t o  t h e  powe r  c on t r o l .
Ac t u a t u i on  -  S i ng l e  a c t i on .  A  f l i gh t  c on t r o l  l o c k  s h a l l  i n c o r po r a t e  a  d e v i c e
t h a t  ma k e s  i t  i mpo s s i b l e  t o  a pp l y  t a k e o f f  powe r  s i mu l t a n e ou s l y  t o  a l l  e ng i n e s
wh i l e  e ng a g e d .  Howe v e r ,  i t  s h a l l  b e  po s s i b l e  t o  a pp l y  s u f f i c i e n t  powe r  t o  a l l
e ng i n e s  t o  p e r m i t  no r ma l  t a x i i ng  a nd  l ow  powe r  e ng i n e  c h e c k s .  I n  t h e  c a s e  o f
mu l t i - e ng i n e  a i r c r a f t ,  i t  s h a l l  a l s o  p e r m i t  t a k e o f f  powe r  e ng i n e  c h e c k s  on
i nd i v i du a l  e ng i n e s ,  p r o v i d e d  t h a t  no t  mo r e  t h a n  50  p e r c e n t  o f  t h e  e ng i n e s  ma y
b e  r un  up  t o  t a k e o f f  powe r  a t  on e  t i me .

5 . 1 . 7  Au t oma t i c  f l i gh t  c on t r o l s  ( a u t o - p i l o t ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  r i gh t - h a nd  s i d e  O f
t h e  c o c k p i t ,  e x c e p t  wh e r e  c on t r o l  s t i c k  s t e e r i ng  i s  emp l o y e d ;  t h e  c on t r o l
p a n e l  s h a l l  t h e n  b e  l o c a t e d  on  t h e  l e f t  c on s o l e .  Ac t u a t i on  -  A f t  mo t i on  f o r
a n  a i r c r a f t  no s e  up  p i t c h  c h a ng e ,  f o r wa r d  f o r  a n  a i r c r a f t  no s e  down  p i t c h
c h a ng e ,  l e f t  ( o r  c oun t e r  c l o c kw i s e )  f o r  a n  a i r c r a f t  r o l l  t o  t h e  l e f t ,  a nd
r i gh t  ( o r  c l o c kw i s e )  f o r  a n  a i r c r a f t  r o l l  t o  t h e  r i gh t .  De s i gn  -  An  e l e c t r i c
d i s c onn e c t  s h a l l  b e  p r o v i d e d  on  t h e  f o r wa r d  s i d e  o f  t h e  c on t r o l  s t i c k .  I f  a
ma nu a l  d i s c onn e c t  i s  emp l o y e d ,  i t  s h a l l  b e  l o c a t e d  a d j a c e n t  t o  o r  on  t h e
a u t oma t i c  f l i gh t  c on t r o l s  c on t r o l  p a n e l .

( b )  S i d e - b y - s i d e .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  a f t  o f  t h e
powe r  c on t r o l s  a nd  a c c e s s i b l e  t o  e a c h  p i l o t .  Ac t u a t i on  -  Re qu i r eme n t  f o r
s i ng l es i ng l e  p i l o t / t a nd em  p i l o t  a pp ; y .  De s i gn  -  r e qu i r eme n t s  f o r  s i ng l e e
p i l o t / t a nd em  p i l o t  a pp l y .  F o r  s t i c k  c on t r o l l e d  a i r c r a f t ,  e l e c t r i c  d i s c onn e c t
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r e qu i r eme n t s  f o r  s i ng l e  p i l o t / t a nd em  p i l o t  a pp l y .  I f  a  ma nu a l  d i s c onn e c t  i s
emp l o y e d ,  i n  wh e e l  c on t r o l l e d  a i r c r a f t ,  t h e  e l e c t r i c  d i s c onn e c t  s h a l l  b e
l o c a t e d  on  t h e  s i d e  o f  t h e  wh e e l  oppo s i t e  t h e  t h r o t t l e  h a nd .

5 . 1 . 8  T r i m  c on t r o l s  ( y aw ,  p i t c h  r o l l ) .

( a )  Lo c a t i on

( 1 )  Ma nu a l .  A  wh e e l ( s )  o r  k nob ( s )  s h a l l  b e  u s e d  a d j a c e n t  t o  t h e
e ng i n e  powe r  c on t r o l s .

( 2 )  E l e c t r i c a l .  I n  s t i c k  c on t r o l l e d  a i r c r a f t ,  t h e  r o l l / p i t c h  t r i m
sw i t c h  s h a l l  b e  l o c a t e d  on  t h e  s t i c k  g r i p  s o  t h a t  i t  i s  e a s i l y  op e r a b l e  b y  t h e
p i l o t s  t humb .  Th e  y aw  t r i m  sw i t c h  s h a l l  b e  l o c a t e d  a d j a c e n t  t o  t h e  e ng i n e
powe r  c on t r o l s .  I n  wh e e l  c on t r o l l e d  a i r c r a f t  t h e  r o l l  a nd  p i t c h  t r i m  sw i t c h
s h a l l  b e  p l a c e d  on  e a c h  wh e e l  on  t h e  s t a l e  oppo s i t e  t o  t h e  t h r o t t l e  h a nd  o r  on
t h e  p e d e s t a l  a d j a c e n t  t o  t h e  e ng i n e  powe r  c on t r o l s  a nd  a c c e s s i b l e  t o  e a c h
p i l o t .  Th e  y aw - t r i m  sw i t c h  s h a l l - b e  p l a c e d  on  t h e  p e d e s t a l  a d j a c e n t  t o  t h e
e ng i n e  powe r  c on t r o l s  a nd  a c c e s s i b l e  t o  e a c h  p i l o t .

( 3 )  A l t e r n a t e  T r i m  Con t r o l .  I n  s t i c k  c on t r o l l e d  a i r c r a f t ,  t h e
a l t e r n a t e  t r i m  c on t r o l  s h a l l  b e  l o c a t e d  on  t h e  l e f t  c on s l e  s o  t h a t  i t  c a n  b e
e a s i l y  op e r a t e d  b y  t h e  p i l o t ’ s  l e f t  h a nd .  I n  wh e e l  c on t r o l l e d  a i r c r a f t ,  t h e
a l t e r n a t e  t r i m  c on t r o l  s h a l l  b e  l o c a t e d  s o  t h a t  t h e  p i l o t ( s )  c a n  e a s i l y
op e r a t e  t h e s e  f un c t i on s  w i t h  t h e  t h r o t t l e  h a nd .

( b )  Ac t u a t i on .

( 1 )  P i t c h  t r i m .  A f t  o r  down  mo t i on  o f  t h e  t r i m  c on t r o l  s h a l l
c a u s e  a n  a i r c r a f t  no s e  up  p i t c h  c h a ng e ;  a nd  f o r wa r d  o r  up  mo t i on  o f  t h e  t r i m
c on t r o l  s h a l l  c a u s e  a n  a i r c r a f t  no s e  down  p i t c h  c h a ng e .

( 2 )  Ro l l  t r i m .  L e f t  o r  c oun t e r c l o c kw i s e  mo t i on  o f  t h e  t r i m
c on t r o l  s h a l l  c a u s e  a n  a i r c r a f t  r o l l  t o  t h e  l e f t ;  a nd  r i gh t  o r  c l o c kw i s e
mo t i on  o f  t h e  t r i m  c on t r o l  s h a l l  c a u s e  a n  a i r c r a f t  r o l l  t o  t h e  r i gh t .

( 3 )  Yaw  t r i m .  L e f t  o r  c oun t e r c l o c kw i s e  mo t i on  o f  t h e  t r i m
c on t r o l  s h a l l  c a u s e  t h e  a i r c r a f t  no s e  t o  y aw  t o  t h e  l e f t ;  a nd  a  r i gh t  o r
c l o c kw i s e  mo t i on  o f  t h e  t r i m  c on t r o l  s h a l l  c a u s e  t h e  a i r c r a f t  no s e  t o  y aw  t o
t h e  r i gh t .

( c )  De s i gn

( 1 )  T r i m  c on t r o l s  s h a l l  b e  d e s i gn e d  t o  s a f e gu a r d  a g a i n s t
i n a d v e r t e n t  o r  a b r up t  op e r a t i on .

( 2 )  Me a n s  s h a l l  b e  p r o v i d e d  a d j a c e n t  t o  t h e  t r i m  c on t r o l  t o
i nd i c a t e  t h e  d i r e c t i on  o f  t h e  c on t r o l  mo v eme n t  r e qu i r e d  t o  a t t a i n  t h e  d e s i r e d
a i r c r a f t  t r i m  mome n t .

( 3 )  I f  r e qu i r e d  b y  t h e  a c qu i r i ng  a c t i v i t y ,  a  me a n s  s h a l l  b e
p r o v i d e d  t o  i nd i c a t e  t h e  po s i t i on  o f  t h e  t r i m  d e v i c e  w i t h  r e s p e c t  t o  t h e  r a ng e
o f  a d j u s t me n t .  Th e  I nd i c a t i ng  me a n s  s h a l l  b e  c l e a r l y  d i s t i ngu i s h a b l e  d a y  a nd
n i gh t  o v e r  t h e  e n t i r e  t r i m  r a ng e .
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( 4 )  A  wh e e l ,  k nob ,  o r  sw i t c h  s h a l l  b e  u s e d ,  no t  a  c r a n k .

( 5 )  A  t r i m  c on t r o l  eme r g e n c y  o v e r r i d e ,  c u t ou t ,  o r  c i r c u i t  b r e a k e r
s h a l l  b e  p r o v i d e d  a nd  l o c a t e d  s o  a s  t o  b e  r e a d i l y  a c c e s s i b l e  t o  t h e  op e r a t o r ’ s
t h r o t t l e  h a nd .

5 . 1 . 9  L a nd i ng  g e a r  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F owa r d  o f  a nd  a bo v e  t h e
p r i ma r y  powe r  c on t r o l s  wh e n  t h e  powe r  c on t r o l s  a r e  i n  t h e  f u l l  f o r wa r d
po s i t i on  a nd  op e r a b l e  b y  p i l o t .  Ac t u a t i on  -  Po s i t i on  r e l a t e d :  on e  t o  r e t r a c t
a nd  on e  t o  e x t e nd .  De s i gn  -  Wh e r e  u s e d ,  t h e  l a nd i ng  g e a r  c on t r o l  k nob  s h a p e
s h a l l  c on f o r m  t o  MS2651 .  Th e  i nd i c a t o r  l i gh t  s h a l l  b e  l o c a t e d  i n  t h e  h a nd l e
a nd  s h a l l  b e  s t e a d y  “ON”  wh e n  t h e  l a nd i ng  g e a r  i s  i n c on s i s t e n t  w i t h  t h e  h a nd l e
po s i t i on .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  F o r wa r d  o f  a nd  a bo v e  t h e  p r i ma r y
powe r  c on t r o l s  wh e n  t h e  powe r  c on t r o l s  a r e  i n  t h e  f u l l  f o r wa r d  po s i t i on .  Th e
l a nd i ng  g e a r  c on t r o l  s h a l l  b e  op e r a b l e  b y  bo t h  p i l o t s  i n  t h e i r  no r ma l  s e a t e d
po s i t i on .  Ac t u a t i on  -  f o r  s i ng l e  p i l o t  a pp l i e s .  De s i gn  -  Re qu i r eme n t s  f o r
s i ng l e  p i l o t  a pp l y .

5 . 1 . 9 . 1  Eme r g e n c y  r e t r a c t i on  c on t r o l .  -  As  c l o s e  a s  p r a c t i c a b l e
t o  no r ma l  c on t r o l .  Ac t u a t i on .  -   W i t h  on e  h a nd ,  r e l e a s e  i n t e r l o c k  d e v i c e  a nd
r a i s e  l a nd i ng  g e a r  c on t r o l .

5 . 1 . 9 . 2  A l t e r n a t e  l a nd i ng  g e a r  e x t e n s i on  c on t r o l .  Lo c a t i on  -  Th e
a l t e r n a t e  c on t r o l  s h a l l  b e  s e p a r a t e  f r om ,  bu t  a s  x l o s e  a s  p r a c t i c a b l e  t o  ,  t h e
no r ma l  c on t r o l  un l e s s  s p e c i f i c  a pp r o v a l  i s  g r a n t e d  f o r  a n  i n t e g r a l  c on t r o l .
Wh e r e  c o c k p i t  s p a c e  i s  a  p r em i um ,  c on s i d e r a t i on  s h a l l  b e  g i v e n  t o  i n t e g r a t i ng
t h i s  c on t r o l  w i t h  t h e  no r ma l  g e a r  c on t r o l .  Th e  d e s i gn  s h a l l  b e  s u c h  a s  t o
p r e c l ud e  i n t e r a c t i on  b e t we e n  no r ma l  a nd  a l t e r n a t e  op e r a t i on .  F a i l u r e  o f  t h e
no r ma l  g e a r  c on t r o l  s h a l l  no t  p r e c l ud e  s ub s e qu e n t  s u c c e s s f u l  a c t u a t i on  o f  t h e
g e a r  s y s t em .

5 . 1 . 10  L a nd i ng  g e a r  po s i t i on  i nd i c a t o r ( s ) .  Lo c a t i on  -  On  t h e  i n s t r ume n t
p a n e l  o r  a d j a c e n t  t o  t h e  l a nd i ng  g e a r  c on t r o l  v i s i b l e  t o  t h e  p i l o t ( s ) .  Se e Se e
F i gu r e s  2 ,  3 ,  a nd  4 .

5 . 1 . 11  L a nd i ng  f l a p  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  on  t h e  l e f t  c on s o l e  a f t  O f
a nd  ou t bo a r d  o f  t h e  powe r  c on t r o l s ,  a nd  op e r a b l e  b y  p i l o t .  Ac t u a t i on  -  Sh a l l
b e  f o r wa r d  o r  up  f o r  f l a p s  up ,  a nd  a f t wa r d s  o r  down  f o r  f l a p s  down .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  - On  t h e  c e n t e r  c on s o l e .
Ac t u a t i on  -  Ac t u a t i on  f o r  s i ng l e  p i l o t  a pp l i e s .  De s i gn  -  I t  s h a l l  b e  po s s i b l e
f o r  e i t h e r  p i l o t  t o  op e r a t e  t h e  c on t r o l  wh i l e  ma i n t a i n i ng  no r ma l  f o r wa r d
v i s i b i l i t y  ou t  o f  t h e  a i r p l a n e .

5 . 1 . 12  L a nd i ng  f l a p  po s i t i on  i nd i c a t o r .  Lo c a t i on  -  On  t h e  i n s t r ume n t
p a n e l  v i s i b l e  t o  t h e  p i l o t ( s )  a s  c l o s e  a s  p r a c t i c a b l e  t o  t h e  l a nd i ng  g e a r
po s i t i on  I nd i c a t o r .
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5 . 1 . 13  Sp e e d  b r a k e  c on t r o l .  Lo c a t i on  -  S t i c k - c on t r o l l e d  a i r c r a f t  -  On  t h e
powe r  c on t r o l  l e v e r .  Wh e e l - c on t r o l l e d  a i r c r a t t  On  t h e  t h r o t t l e  n e a r e s t  t h e
p i l o t  i f  e l e c t r i c a l l y  c on t r o l l e d  a nd  i n  i mme d i a t e  v i c i n i t y  o f  t h e  t h r o t t l e s  i f
me c h a n i c a l l y  c on t r o l l e d .  Ac t u a t i on  a nd  d e s i gn  -  Th e  a c t u a t i on  a nd  d e s i gn  o f
t h e  s p e e d  b r a k e  c on t r o l  s h a l l  c on f o r m  t o  t h e  r e qu i r eme n t s  o f  M I L - F - 18372 .

5 . 1 . 14  A r r e s t i ng  hoo k  c on t r o l .

5 . 1 . 14 . 1  No r ma l  s y s t em  op e r a t i on .  Lo c a t i on  -  To  t h e  r i gh t  o f  t h e  p i l o t ,
on  o r  a d j a c e n t  t o  t h e  I n s t r ume n t  p a n e l .  Ac t u a t i on  -  D i r e c t i on  o f  mo t i on  s h a l l
c o r r e s pond  t o  boo k  mo v eme n t .  De s i gn  -  Wh e n  a n  i nd i c a t o r  l i gh t  i s  u s e d ,  i t
s h a l l  b e  l o c a t e d  on  o r  a d j a c e n t  t o  t h e  c on t r o l  h a nd l e ,  a nd  s h a l l  b e  " ON "  wh e n
t h e  a r r e s t i ng  hoo k  i s  i n c on s i s t e n t  w i t h  c on t r o l  po s i t i on .  F o r  s i ng l e  s e a t
f i gh t e r  a t t a c k  a i r c r a f t  ( F i gu r e  4 ) ,  t h e  l o c a t i on  s h a l l  b e  on  t h e  l owe r  r i gh t
c o r n e r  o f  t h e  i n s t r ume n t  p a n e l  f o r  Na v y  a i r c r a f t  a nd  t h e  l owe r  l e f t  c o r n e r  o f
t h e  i n s t r ume n t  p a n e l  f o r  t h e  A i r  F o r c e  a i r c r a f t .

5 . 1  . 14 . 2  Eme r g e n c y  s y s t em  op e r a t i on .  Lo c a t i on  -  I n t e g r a l  w i h t  o r  a d j a c e n t
t o  t h e  no r ma l  op e r a t i on  hoo k  c on t r o l .  Ac t u a t i on  -  I n t e g r a l  w i t h  no r ma l
op e r a t i on  c on t r o l :  Tw i s t  h a nd l e  c oun t e r  c l o c kw i s e  a nd  pu l l  t o  r e l e a s e  hoo k .
Se p a r a t e  c on t r o l :  Pu l l  t o  r e l e a s e  hoo k .

5 . 1 . 14 . 3  Eme r g e n c y  a r r e s t i ng  hoo k  c on t r o l  ( q r ound  u s e  on l y ) .  Lo c a t i on  -
Ac c e s s i b l e  t o  t h e  p i l o t ’ s  t h r o t t l e  h a nd .  Ac t u a t i on  -  Pu s hbu t t on  sw i t c h  -  Pu s h
t o  e x t e nd  hoo k .  Hoo k  s h a p e d  sw i t c h  -  Down  o r  a f t  hoo k  “ down ” .  De s i gn  -  A
r e c e s s e d ,  gu a r d e d  pu s hbu t t on  sw i t c h  o r  a  gu a r d e d  hoo k - s h a p e d ,  c od e d  t ogg l e
sw i t c h .

5 . 1 . 15  W i ng  f o l d i ng  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t :  Lo c a t i on  -  On  t h e  l e f t  c on s o l e  f o r wa r d
o f  t h e  e ng i n e  powe r  c on t r o l .  Ac t u a t i i on  -  Con t r o l  s h a l l  mo v e  f o r wa r d  o r
ou t bo a r d  t o  s p r e a d ;  a f t  o r  i nbo a r d  t o  f o l d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  f o r wa r d  o f
t h e  e ng i n e  powe r  c on t r o l .  Ac t u a t i on  -  Con t r o l  s h a l l  mo v e  f o r wa r d  o r  t o  t h e
r i gh t  t o  s p r e a d ;  a f t  o r  t o  t h e  l e f t  t o  f o l d .

5 . 1 . 16  W i ng  l o c k i ng  c on t r o l .  Lo c a t i on  -  Ad j a c e n t  t o  w i ng  f o l d i ng
c on t r o l .  Ac t u a t i on  -  c on t r o l  s h a l l  mo v e  f o r wa r d ,  ou t bo a r d ,  awa y  f r om  t h e  l e f t
p i l o t ' s  s e a t  o r  down  t o  l o c k ;  a f t ,  i n  bo a r d ,  t owa r d  t h e  l e f t  p i l o t ’ s  s e a t  o r
up  t o  un l o c k .  De s i gn  -  Th e  w i ng  l o c k i ng  c on t r o l  s h a l l  no t  b e  a b l e  t o  b e
po s i t i on e d  i n  t h e  l o c k e d  po s i t i on  un t i l  t h e  w i ng s  a r e  f u l l y  s p r e a d .  I n  t h e
unb l o c k e d  po s i t i on  t h e  w i ng  l o c k i ng  c on t r o l  s h a l l  p r o v i d e  a  ph y s i c a l
i n t e r f e r e n c e  t o  p r e v e n t  p l a c i ng  t h e  e ng i n e  powe r  c on t r o l s  i n  t h e  m i l i t a r y

powe r  po s i t i on .  A  me a n s  t o  c i r c umv e n t  t h i s  i n t e r f e r e n c e  s h a l l  b e  p r o v i d e d  t o
a l l ow  ma i n t e n a n c e  r un s  o f  t h e  e ng i n e ( s )  a t  a nd  a bo v e  m i l i t a r y  powe r .  A
wa r n i ng  s y s t em  s h a l l  b e  i n c o r po r a t e d  t o  i nd i c a t e  t h e  e x i s t e n c e  o f  a n  un s a f e
c ond i t i on .

5 . 1 . 17  W i ng  swe e p  c on t r o l .  Lo c a t i on  -  Ad j a c e n t  t o  t h e  e ng i n e  powe r
c on t r o l s .  Ac t u a t i on  -  Po s i t i on  r e l a t e d .
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5 . 1 . 18  B r a k e  c on t r o l .

5 . 1 . 18 . 1  Wh e e l  b r a k e  c on t r o l s .  Lo c a t i on  -  To e  p e d a l s .  i n t e g r a l  w i t h  e a c h
r udd e r  p e d a l .  Ac t u a t i on  -  F o r wa r d  p r e s s u r e  t o  a c t i v a t e  b r a k e s .  De s i gn  -  Wh e n
du a l  b r a k e  c on t r o l s  a r e  i n c o r po r a t e d ,  s i mu l t a n e ou s  b r a k i ng  b y  bo t h  p i l o t s
s h a l l  b e  po s s i b l e .

5 . 1  . 18 . 2  Pa r k i nq  b r a k e  c on t r o l .  Lo c a t i on  -  On  t h e  l owe r  po r t i on  o f ,  o r
und e r  t h e  i n s t r ume n t  p a n e l  i n  a c c o r d a n c e  t o  F i gu r e s  1  t h r u  4 .  Ac t u a t i on  -
Pu l l  t o  a c t u a t e .  Pu s h  p e d a l s  t o  r e l e a s e .  Th e  p i l o t  s h a l l  b e  p r o v i d e d  w i t h  a n
i nd i c a t i on  wh e n  t h e  p a r k i ng  b r a k e  i s  e ng a g e d .

5 . 1 . 18 . 3  Eme r g e n c y  b r a k e .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F o r wa r d  l e t r s i d e  o f  t h e
c o c k p i t ,  op e r a b l e  b y  t h e  p i l o t s  l e f t  h a nd ;  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd
l o c k e d .  Ac t u a t i on  -  Pu l l  t o  a pp l y .

( b )  S i d e - b y - s i d e  p i l og t .  Lo v a t i on  -  Be t we e n  t h e  p i l o t  a nd  c o - p i l o t
s t a t i on s  a c c e s s i b l e  t o  bo t h  p i l o t  a nd  c o - p i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e
a nd  l o c k e d .  I f  c o c k p i t  w i d t h  p r e c l ud e s  e qu a l  a c c e s s i b i l i t y  t o  bo t h
c r ewmemb e r s  t h e n  t h e  c on t r o l  s h a l l  b e  l o c a t e d  s o  a s  t o  b e  a c c e s s i b l e  t o  t h e
p i l o t .

NOTE :  Wh e n  a  p a r k i ng  b r a k e  c on t r o l  i s  c omb i n e d  w i t h  a n  eme r g e n c y
wh e e l  b r a k e  c on t r o l .  i t s  l o c a t i on  s h a l l  b e  a s  a bo v e .  A  s e p a r a t e  a nd
d i s t i n c t  mo t i on ’ s  s h a l l  b e  u s e d  t o  d i s t i ngu i s h  p a r k i ng  b r a k e  f r om
eme r g e n c y  b r a k e  a pp l i c a t i on .

5 . 1 . 18 . 4  An t i - s k i d .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on - Ad j a c e n t  t o  o r  i n  t h e
i mme d i a t e  v i c i n i t y  o f  t h e  l a nd i ng  g e a r  c on t r o l ,  l o c a t e d  a t  t h e  b a s e  o f  t h e
t h r o t t l e  c on t r o l  a nd  op e r a b l e  b y  t h e  p i l o t ’ s  l e f t  h a nd  w i t h  s hou l d e r  h a r n e s s
i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Be t we e n  t h e  p i l o t  a nd  c o - p i l o t
s t a t i on s ,  i n  t h e  v i c i n i t y  o f  t h e  l a nd i ng  g e a r  c on t r o l ,  a c c e s s i b l e  t o  bo t h  t h e
p i l o t  a nd  c o - p i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -
Pe r f o r ma n c e  r e l a t e d .  An  i nd i c a t i on  s h a l l  b e  p r o v i d e d  t o  t h e  c r ew  wh e n  t h e
a n t i - s k i d  s y s t em  h a s  b e e n  a r me d  o r  i s  “ on ” .

5 . 1 . 19  Ca nop y  c on t r o l  ( s l i d i ng  o r  h i ng e d ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  R i gh t  s i d e  f o r wa r d  on  t h e
c a nop y  r a i l .  Ac t u a t i on  -  F o r wa r d  o r  down  t o  c l o s e  ( sw i t c h  mu s t  b e  h e l d  c l o s e d
du r i ng  t r a n s i t )  a f t  o r  up  t o  op e n .

( b )  S i d e - b y - s i d e  p i l o t .  Con t r o l  a s  a bo v e  bu t  ma y  b e  dup l i c a t e d  a l ong
bo t h  c a nop y  r a i l s .  De s i gn  -  E x t e r n a l  c on t r o l s  s h a l l  b e  l o c a t e d  i n  p a t h  o f
no r ma l  i ng r e s s  t o  t h e  c o c k p i t  a nd  ,  wh e n  f e a s i b l e ,  op e r a b l e  b y  p e r s on s  on  t h e
g r ound .  Add i t i on a l l y ,  t h e  e x t e r n a l  c on t r o l  s hou l d  i n c l ud e  a  me c h a n i sm  t o
d e - e n e r g i z e  t h e  c a nop y  c l o s u r e  hoo k s  i n  c a s e  o f  f a i l u r e  o f  t h e  g r ound  s a f e t y
sw i t c h e s ,  a nd  a l l ow  ma nu a l  op e n i ng  v i a  a  r a c h e t  a nd  s p e e d  h a nd l e .
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5 . 1 . 20  Ca nop y  j e t t i s on  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F o r wa r d  on  t h e  l e f t  h a nd
s i d e .  Ac t u a t i on  -  Pu l l  t o  j e t t i s on  o r  f r a c t u r e  c a nop y .  De s i gn  -  " T "  o r  r i ng
pu l l  h a nd l e .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on ,  a c t u a t i on  a nd  d e s i gn  f o r  s i ng l e
p i l o t  a pp l i e s .  A  c on t r o l  s h a l l  b e  p r o v i d e d  f o r wa r d  a nd  ou t bo a r d  o f  e a c h
c r ewme nb e r .  Th e  p i l o t ’ s  j e t t i s on  c on t r o l s  s hou l d  a c t u a t e  a l l  i nd i v i du a l
c a nop y  s e gme n t s  i n  mu l t i - c r ew  a i r c r a f t .

5 . 1 . 21  No s e  wh e e l  s t e e r i ng  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  A  pu s hbu t t on  c on t r o l  t o
e ng a g e  a nd  d i s e ng a g e  t h e  no s e  wh e e l  s t e e r i ng  s h a l l  b e  p r o v i d e d  on  t h e  c on t r o l

s t i c k  g r i p .  Ac t u a t i on  Th e  pu s hbu t t on  ma y  b e  e i t h e r  a  pu s h - a nd - ho l d  t y p e ,  o r  a
pu s h  t o  e ng a g e - pu s h  t o  d i s e ng a g e  t y p e ,  a s  d e s i gn  r e qu i r eme n t s  d i c a t t e .  I f  a
pu s h  t o  e ng a g e - pu s h  t o  d i s e ng a g e  bu t t on  i s  u s e d  t h e  no s e  wh e e l  s t e e r i ng  s h a l l
a l wa y s  b e  e ng a g e d  wh e n  t h e  pu s hbu t t on  i s  d e p r e s s e d  a nd  a  ph y s i c a l  i nd i c a t i on
f o r  t h e  e ng a g e d  mod e  s h a l l  b e  p r e s e n t e d  t o  t h e  p i l o t ( s ) .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Th e  no s e  wh e e l  s t e e r i ng  c on t r o l
s h a l l  b e  a  s i ng l e  wh e e l  t i l l e r ,  o r  g r i p  t y p e  c on t r o l  l o c a t e d  ou t bo a r d  o f  t h e
p i l o t ’ s  s e a t ( s ) ;  o r  r udd e r  p e d a l  c on t r o l l e d  s t e e r i ng  a c t u a t e d  b y  a  pu s hbu t t on
on  t h e  f l i gh t  c on t r o l  wh e e l  on  t h e  s i d e  oppo s i t e  t o  t h e  t h r o t t l e  h a nd .
Ac t u a t i on  -  R i gh t  o r  c l o c kw i s e  mo t i on  o f  t h e  s t e e r i ng  c on t r o l  s h a l l  c ame  t h e
a i r c r a f t  t o  t u r n  r i gh t ,  a nd  l e f t  o r  c oun t e r c l o c kw i s e  mo t i on  s h a l l  c a u s e  t h e
a i r c r a f t  t o  t u r n  l e f t .  I f  a  pu s hbu t t on / r udd e r  p e d a l  s t e e r i ng  c on t r o l  i s
u t i l i z e d ,  r e qu i r eme n t s  f o r  s i ng l e  p i l o t / t a nd em  p i l o t  a pp l y .

5 . 1 . 22  D r a g  c hu t e  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  Ha nd l e :  Upp e r  l e f t  po r t i on
o f  t h e  i n s t r ume n t  p a n e l  o r  a d j a c e n t  s ubp a n e l .  Se e  f i gu r e s  1 , 2 ,  a nd  4 .
Sw i t c h :  L e f t  s i d e  o f  i n s t r ume n t  p a n e l  o r  s ubp a n e l  o r  f o r wa r d  on  l e f t
c on s o l e .  Ac t u a t i on  -  Ha nd l e :  Pu l l  t o  d e p l o y  ( h a nd l e  non r o t a t a b l e  du r i ng
pu l l )  r o t a t e  h a nd l e  90 °  ( h a nd l e  w i l l  b e  c a p a b l e  o f  bo t h  c l o c kw i s e  a nd
c oun t e r c l o c kw i s e  r o t a t i on s )  a nd  pu l l  t o  j e t t i s on .  sw i t c h :  Th r e e  po s i t i on
l e v e r l o c k ,  c e n t e r  f o r  " OF F " ,  f o r wa r d  o r  up  f o r  s t owe d  o r  j e t t i s on ,  a f t  o r  down
f o r  d e p l o yme n t .  A  gu a r d  o r  g a t e  s h a l l  b e  p r o v i d e d  b e t we e n  t h e  “OF F ”  a nd
“ j e t t i s on ”  po s i t i on s .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Ha nd l e :  On  o r  a d j a c e n t  t o  t h e
r i gh t  s i d e  o f  powe r  qu a d r a n t .  Sw i t c h :  On  o r  a d j a c e n t  t o  o r  i mme d i a t e l y  a f t
o f  t h e  r i gh t  s i d e  o f  t h e  powe r  qu a d r a n t .  Ac t u a t i on  -  Ac t u a t i on  f o r  s i ng l e
p i l o t / t a nd emp i l o t  a pp l i e s .

5 . 1 . 23  Ca t a pu l t  h a nd  g r i p / s t r u t  s t i f f  c on t r o l .  Lo c a t i on  -  I mme d i a t e l y
a d j a c e n t  t o  a nd  r e a c h a b l e  b y  t h e  t h r o t t l e  h a nd  w i t h  t h e  h a nd  on  t h e  t h r o t t l e
i n  t h e  f u l l  powe r  po s i t i on .  Ac t u a t i on  -  Pu l l  o r  r o t a t e  t o  p r o v i d e  a  g r i p
h a nd l e  i n  f r on t  o f  t h e  t h r o t t l e .

5 . 1 . 24  L a un c h  b a r  c on t r o l  ( Na v y  on l y ) .  Lo c a t i on  -  F o r wa r d  o f  t h e
t h r o t t l e  qu a d r a n t  on  t h e - l e f t  s i d e  Ac t u a t i on  -  F o r wa r d  o r  down  t o  e x t e nd ,

15

http://www.abbottaerospace.com/technical-library


M I L - STD - 203G

a f t  o r  up  t o  r e t r a c t .  De s i gn  -  An  a d v i s o r y  l i gh t  s h a l l  b e  p r o v i d e d  t o
i nd i c a t e  t h e  e x t e nd e d  po s i t i on .  A  wa r n i ng  l i gh t  s h a l l  i nd i c a t e  a n  un s a f e
c ond i t i on .

5 . 2  Powe r  p l a n t  c on t r o l s

5 . 2 . 1  Powe r  c on t r o l s .

5 . 2 . 1 . 1  Re c i p r o c a t i ng  e ng i n e s  ( t h r o t t l e ( s ) ,  p r e p e l l e r ( s ) ,  m i x t u r e ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t  o f  t h e  p i l o t
a c c e s s i b l e  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn  -  Th e  powe r  c on t r o l ( s )  s h a l l  b e  a r r a ng e d  f r om  l e f t  t o  r i gh t
i n  t h e  f o l l ow i ng  o r d e r :  Th r o t t l e  c on t r o l ( s ) ,  p r op e l l e r  c on t r o l ( s ) ,  m i x t u r e
c on t r o l ( s ) .  Th e  p r op e l l e r  c on t r o l ( s )  s h a l l  b e  s ho r t e r  t h a n  t h e  t h r o t t l e
c on t r o l ( s ) .  I t  i s  d e s i r a b l e  t h a t  t h e  m i x t u r e  c on t r o l  b e  t o  t h e  r i gh t  a nd
s ho r t e r  t h a n  t h e  p r op e l l e r  c on t r o l .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  a c c e s s i b l e
t o  bo t h  p i l o t s  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  On  a i r c r a f t  h a v i ng
s t i c k  c on t r o l ,  a nd  s i d e - b y - s i d e  s e a t i ng  wh i c h  r e qu i r e s  dup l i c a t e d  p r i ma r y
powe r  c on t r o l s ,  on e  s e t  o f  c on t r o l s  s h a l l  b e  a c c e s s i b l e  t o  t h e  l e f t  h a nd  o f
e a c h  p i l o t  wh e n  h i s  s hou l d e r  h a r n e s s  i s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -
Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 2 . 1 . 2  Tu r bop r op  e ng i n e s  ( powe r  l e v e r ( s ) ,  c ond i t i on  l e v e r ( s ) / h i gh
p r e s s u r e  c o c k ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t :  Lo c a t i on  -  On  t h e  l e f t  o f  t h e  p i l o t
a c c e s s i b l e  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn  -  Th e  powe r  c on t r o l ( s )  s h a l l  b e  a r r a ng e d  f r om  l e f t  t o  r i gh t
i n  t h e  f o l l ow i ng  o r d e r :  Pow e r  l e v e r ( s ) ,  c ond i t i on  l e v e r ( s ) / h i gh
p r e s s u r e  c o c k .  Th e  c ond i t i on  l e v e r / h i gh  p r e s s u r e  c o c k  s h a l l  b e  s ho r t e r  t h a n
t h e  powe r  l e v e r  a nd  s h a p e d  i n  a c c o r d a n c e  w i t h  MS26518 .  Th e  c ond i t i on
l e v e r / h i gh  p r e s s u r e  c o c k  s h a l l  op e r a t e  f r om  a f t  t o  f o r wa r d  i n  t h e  s e qu e n c e

s t a t e d  b e l ow .  Th e  f un c t i on s  ( wh e n  emp l o y e d )  s h a l l  b e :

F i x e d  Sh a f t  Eng i n e s :

( 1 )  F e a t h e r .
( 2 )  F u e l  c u t - o f f .
( 3 )  Au t oma t i c  B r a k e  Re l e a s e .
( 4 )  Eng i n e  Run  o r  F u e l - on .
( 5 )  I n - A i r  S t a r t .

F r e e  Sh a f t  Eng i n e s .

( 1 )
( 2 )
( 3 )
( 4 )
( 5 )
( 6 )

F e a t h e r .
F u e l  c u t - o f f .
F u e l  on .
M i n i mum  RPM  ( g a s  p r odu c e r  s e c t i on ) .
Au t oma t i c  p r op e l l e r  b r a k e  r e l e a s e .
Ma x i mum  RPM  ( g a s  p r odu c e r  s e c t i on ) .
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NOTE :  1 . Th e  h i gh  p r e s s u r e  c o c k  w i l l  u s u a l l y  h a v e  t h e  f i r s t
t h r e e  f un c t i on s  on l y .

2 . F un c t i on  ( 5 )  ma y  b e  c omb i n e d  w i t h  f un c t i on  ( 4 )  o r
p r e c e d e  f un c t i on  ( 4 ) .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  a c c e s s i b l e
t o  bo t h  p i l o t s  w i t h  t h e  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  On  a i r c r a f t
h a v i ng  s t i c k  c on t r o l ,  a nd  s i d e - b y - s i d e  s e a t i ng  wh i c h  r e qu i r e s  dup l i c a t e d
p r i ma r y  powe r  c on t r o l s ,  on e  s e t  o f  c on t r o l s  s h a l l  b e  a c c e s s i b l e  t o  t h e  l e f t
h a nd  o f  e a c h  p i l o t  wh e n  h i s  s hou l d e r  h a r n e s s  i s  i n  p l a c e  a nd  l o c k e d .
Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 2 . 1 . 3  Tu r bo j e t  e ng i n e s  ( powe r  l e v e r ( s ) ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t  o f  t h e  p i l o tLo c a t i on -  On  t h e  l e f t  o f  t h e  p i l o t
a c c e s s i b l e  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  a c c e s s i b l e
t o  bo t h  p i l o t s  w i t h  t h e  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  On  a i r c r a f t
h a v i ng  s t i c k  c on t r o ,  a nd  s i d e - b y - s i d e  s e a t i ng  wh i c h  r e qu i r e s  dup l i c a t e d
p r i ma r y  powe r  c on t r o l s ,  on e  s e t  o f  c on t r o l s  s h a l l  b e  a c c e s s i b l e  t o  t h e  l e f t
h a n c  o f  e a c h  p i l o t  wh e n  h i s  s hou l d e r  h a r n e s s  i s  i n  p l a c e  a nd  l o c k e d .
Ac t u a t i on  -

( c )  To  p r e c l ud e  i n a d v e r t e n t  e ng i n e  s hu t down ,  t h e  “ I DLE ”  t o  “OF F ”
po s i t i on  s h a l l  b e  p r o t e c t e d  b y  a  s a f e t y  d e v i c e  i n  wh i c h  a  s e p a r a t e ,  d i s t i n c t
a c t i on  i s  r e qu i r e d  f o r  e ng i n e  s hu t down .

5 . 2 . 2  Re v e r s e  t h r u s t  c on t r o l .

5 . 2 . 2 . 1  Sh a f t  powe r  e ng i n e s .  Lo c a t i on  -  I n t e g r a l  w i t h  t h e  no r ma l  powe r
l e v e r .  Ac t u a t u i on  -  Th e  c on t r o l  s h a l l  b e  mo v e d  a f t  t h r ough  a  s t op  t h a t  emp l o y s
a  “ l i f t  t o  r e v e r s e ”  t y p e  o f  c on t r o l  me c h a n i sm  t o  ob t a i n  r e v e r s e  t h r u s t .

5 . 2 . 2 . 2  Tu r bo j e t  a nd  Tu r bo f a n  e ng i n e s .

( a )  Lo c a t i on

( 1 )  On  t h e  c on s o l e  ou t bo a r d  o f  t h e  powe r  c on t r o l ( s )  a nd  on
t h e  s ame  a x i s  a s  t h e  powe r  c on t r o l ( s ) ,  o r

( 2 )  A  s e p a r a t e  l e v e r  a t t a c h e d  t o  t h e  powe r  c on t r o l ( s ) ,  o r
( 3 )  As  a  d e t e n t  s i m i l a r  t o  a n  a f t e r bu r n e r  d e t e n t  bu t  a t  t h e

a f t  e nd  o f  t h e  powe r  c on t r o l ( s )  t r a v e l ,  o r
( 4 )  As  a  p a r t  o f  a n  i n t e g r a t e d  f l i gh t / p r opu l s i on  s y s t em ,  o r
( 5 )  O t h e r  l o c a t i on  a s  d i c t a t e d  b y  d e s i gn  r e qu i r eme n t s .

( b )  Ac t u a t i on  -  A f t ,  o r  up  a nd  a f t .  t o  i n c r e a s e  r e v e r s e  t h r u s t
c ompon e n t ;  f o r wa r d ,  o r  f o r wa r d  a nd  down ,  t o  d e c r e a s e  r e v e r s e  t h r u s t  c ompon e n t ;
o r  a s  d i c t a t e d  b y  d e s i gn  r e qu i r eme n t s  i n  t h e  c a s e  o f  t h e  a u t oma t e d  r e v e r s e  o r
v a r i a b l e - v e c t o r  t h r u s t  r e v e r s e r  s y s t ems .
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( c )  De s i gn  -  F o r  a i r c r a f t  w i t h  p e r f o r ma n c e  r e l a t e d  t h r u s t  r e v e r s e r s ,
a n  i nd i c a t i on  s h a l l  b e  p r o v i d e d  t o  i n f o r m  t h e  p i l o t ( s )  wh e n  t h e  r e v e r s e r  i s
no t  i n  t h e  s t owe d  po s i t i on .  F o r  a i r c r a f t  w i t h  a  v a r i a b l e - v e c t o r  t h r u s t
r e v e r s e r  s y s t ems .  a n  i nd i c a t i on  s h a l l  b e  p r o v i d e d  t o  i n f o r m  t h e  p i l o t ( s )  o f
t h e  amoun t  a nd  d i r e c t i on  o f  n e t  e ng i n e  t h r u s t .

5 . 2 . 3  F l u i d  i n j e c t i on  s y s t em  c on t r o l s .  Lo c a t i on  -  Ma s t e r  ( pump  c on t r o l )
sw i t c h  s h a l l  b e  a d j a c e n t  t o  powe r  c on t r o l .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .
De s i gn  -  Th e  s y s t em  s h a l l  b e  a u t oma t i c a l l y  a c t u a t e d  b y  t h e  powe r  c on t r o l .

5 . 2 . 4  A f t e r bu r n e r  s y s t em  c on t r o l .  Lo c a t i on  -  I n t e g r a l  w i t h  powe r
c on t r o l .  Ac t u a t i on  -  A  po s i t i v e  me a n s  s h a l l  b e  p r o v i d e d  t o  p r e v e n t
i n a d v e r t e n t  p a s s a g e  b e t we e n  m i l i t a r y  powe r  a nd  t h e  a f t e r bu r n e r  r a ng e .

5 . 2 . 5  Con t r a i l  s upp r e s s i on  c on t r o l .  Lo c a t i on  -  On  t h e  a n t i - i c e / p i l o t  h e a t
p a n e l  op e r a b l e  b y  t h e  p i l o t  a nd  c op i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd
l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  A  me a n s  o f  v i s u a l l y

mon i t o r i ng  t h e  c on t r a i l  c ond i t i on s  s h a l l  b e  p r o v i d e d .

5 . 2 . 6  Sup e r c h a r g e r  o r  t u r bo - s up e r c h a r g e r  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t  c on s o l e  t o  t h e
l e f t  a nd  a f t  o f  t h e  powe r  c on t r o l s  o r  ou t bo a r d  a nd  on  t h e  s ame  a x i s  a s  t h e
powe r  c on t r o l s .  Ac t u a t i on  -  A f t  o r  down  f o r  l ow  b l owe r .  F o r wa r d  o r  up  f o r
f u l l  b l owe r .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  c e n t e r  c on s o l e  t o  t h e  l e f t
a nd  a f t  o f  t h e  powe r  c on t r o l s  o r  ou t bo a r d  a nd  on  t h e  s ame  a x i s  a s  t h e  powe r
c on t r o l s .  Ac t u a t i on  -  A f t  o r  down  f o r  l ow  b l owe r .  F o r wa r d  o r  up  f o r  f u l l
b l owe r .

5 . 2 . 7  As s i s t e d  t a k e o f f  c on t r o l

5 . 2 . 7 . 1  F i r i ng  c on t r o l .  Lo c a t i on  -  Ad j a c e n t  t o  t h e  powe r  c on t r o l s ,
op e r a b l e  b y  t h e  p i l o t  a nd  c o - p i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .
Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  A  me a n s  o f  p r e v e n t i ng  i n a d v e r t e n t  s e l e c t i on
s h a l l  b e  p r o v i d e d .

5 . 2 . 7 . 2  J e t t i s on  c on t r o l .  Lo x a t i on  -  Ad j a c e n t  t o  t h e  powe r  c on t r o l s ,
op e r a b l e  b y  t h e  p i l o t  a nd  c o - p i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .
Ac t u a t i on  -  Me c h a n i c a l :  pu l l  t o  r e l e a s e  E l e c t r i c a l :  Pu s h  t o  r e l e a s e .
De s i gn  -  E l e c t r i c a l  j e t t i s on  c on t r o l  sw i t c h  s h a l l  b e  o f  t h e  gu a r d e d  p l ung e r
t y p e .

5 . 2 . 7 . 3  Comb i n e d  f i r i nq  a nd  j e t t i s on  c on t r o l .  Lo c a t i on  -  Ad j a c e n t  t o  t h e
powe r  c on t r o l s ,  op e r a b l e  b y  t h e  p i l o t  a nd  c op i l o t  w i t h  s hou l d e r  h a r n e s s  i n
p l a c e  a nd  l o c k e d .  Ac t u a t i on  -  Th e  f i r i ng  po s i t i on  s h a l l  b e  p e r f o r ma n c e
r e l a t e d  a nd  t h e  j e t t i s on  f un c t i on  s e l e c t e d  b y  mo t i on  oppo s i t e  t h a t  r e qu i r e d
f o r  f i r i ng .  A  me a n s  o f  p r e v e n t i ng  i n a d v e r t e n t  s e l e c t i on  o f  e i t h e r  t h e  f i r i ng
o r  j e t t i s on  po s i t i on  s h a l l  b e  p r o v i d e d .  Mo v i ng  t h e  c on t r o l  f r om  t h e  f i r i ng  t o
t h e  j e t t i s on .  po s i t i on  s h a l l  r e qu i r e  a  mo t i on  d i s t i n c t l y  d i f f e r e n t  f r om  t h a t
r e qu i r e d  t o  s e l e c t  e i t h e r  po s i t i on .
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5 . 2 . 7 . 4  C i r c u i t  t e s t  ( Pu s h  t o  t e s t )  -  Lo c a t i on  -  Ad j a c e n t  t o  t h e  powe r
c on t r o l s ,  op e r a b l e  b y  t h e  p i l o t  a nd  c op i l o t  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd
l o c k e d .  Ac t u a t i on  a nd  d e s i gn  -  Se p a r a t e  f r om  t h e  f i r i ng  a nd  j e t t i s on
c on t r o l ( s ) .

5 . 2 . 8  Coo l i nq  c on t r o l s  ( c ow l  f l a p s ,  i n t e r c oo l e r s ,  o i l  c oo l e r s ,  e t c . ) .
Lo c a t i on  -  A f t  o f  t h e  powe r  c on t r o l ( s ) .  Ac t u a t i n  -  F o r wa r d ,  upwa r d ,  o r
c l o c kw i s e  f o r  i n c r e a s e d  c od i ng .  Ac t i v i t y  s h a l l  b e  f o r wa r d  f o r  a u t oma t i c
c on t r o l s  i f  u s e d .

5 . 2 . 9  A i r  i ndu c t i on  s y s t em  c on t r o l s  ( c a r bu r e t o r  h e a t ,  a i r  f i l t e r ,
a l t e r n a t e  a i r  a nd  t u r bo - b y - p a s s  s y s t emn .  Lo c a i t on  -  A f t  o f  t h e  c oo l i ng
c on t r o l s .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  A  un i t a r y  c on t r o l  i s
d e s i r a b l e .

5 . 2 . 10  A i r  i ndu c t i on  s y s t em  a n t i - i c i ng  c on t r o l .  Lo c a i t on  -  A f t  o r
ou t bo a r d  o f  t h e  a i r  i ndu c t i on  s y s t em  c on t r o l .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

5 . 2 . 11  I gn i t i on  c on t r o l  sw i t c h .

5 . 2 . 11 . 1  Re c i p r o c a t i ng  e ng i n e s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t ,  f o r wa r d  o f
powe r  c on t r o l s ,  a nd  op e r a b l e  b y  t h e  p i l o t .  Ac t u a t u i on  -  C l o c kw i s e  r o t a t i on
s h a l l  p r odu c e  t h e  f o l l ow i ng  s e qu e n c e :  " OF F " ,  " F I GHT " '  " BOTH " .  De s i gn
-  i nd i v i du a l  sw i t c h e s  w i t h  p r o v i s i on s  f o r  eme r g e n c y  g r ound i ng  s hou l d  b e  u s e d
f o r  r e c i p r o c a t i ng  e ng i n e s  i n  mu l t i - e ng i n e  a i r c r a f t .  I gn i t i on  sw i t c h e s  s h a l l
b e  s e p a r a t e d  e l e c t r i c a l l y  a nd  me c h a n i c a l l y  w i t hou t  p r o v i s i on s  f o r  mu l t i p l e
c u t o f f ,  un l e s s  s p e c i f i e d  b y  t h e  a c qu i r i ng  a c t i v i t y .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Be t we e n  t h e  p i l o t s ,  on  t h e
o v e r h e a d  i f  i t  e x i s t s .  Ac t u a t i on  -  Ac t u a t i on  f o r  s i ng l e  p i l o t  a pp l i e s .  De s i gn
-  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 2 . 11 . 2  Tu r bop r op  o r  t u r bo j e t / t u r bo f a n  e nq i n e .  Lo c a t i on  -  A f t  on
a d j a c e n t  t o  powe r  l e v e r ( s )  o r  i n t e g r a l  w i t h  powe r  l e v e r ( s ) .  Ac t u a t i on  -
S i ng l e  a c t i on .

5 . 2 . 12  A i r  s t a r t  c on t r o l ( s ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  A f t  o f  t h e  powe r  l e v e r ( s ) o
Ac t u a t u i on  -  S i ng l e  a c t i on .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On ,  a f t ,  o r  a d j a c e n t  t o  t h e  powe r
l e v e r s ,  o r  on  t h e  o v e r h e a d  p a n e l .  Ac t u a t i on  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t
a pp l y .
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5 . 2 . 13  P r op e l l e r  f e a t h e r i ng  c on t r o l s .

5 . 2 . 13 . 1  Ma nu a l  p r op e l l e r  f e a t h e r i ng  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t ,  f o r wa r d  o f  t h e
powe r  c on t r o l s ,  op e r a b l e  b y  t h e  p i l o t .  Th e  c on t r o l  s h a l l  b e  s o  l o c a t e d  o r
p r o t e c t e d  o r  bo t h ,  t o  a v o i d  i n a d v e r t e n t  op e r a t i on .  Ac t u a t i on  -  Pu s h  t o
f e a t h e r .  De s i gn  -  F e a t h e r i ng  c on t r o l s  s h a l l  b e  p r o v i d e d  w i t h  a n  i nd i c a t i on  o f
powe r  f a i l u r e  o r  f e a t h e r i ng  a c t u a t i on .

( b )  S i d e - b y - s i d e  p i l o t ,  Lo c a t i on  -  F o r wa r d  a nd  o v e r h e a d ,  a c c e s s i b l e
t o  bo t h  p i l o t s .  Ac t u a t i on  -  Pu s h  t o  f e a t h e r .  De s i bn  -  Re qu i r eme n t s  f o r
s i ng l e  p i l o t  a pp l y .

5 . 2 . 13 . 2  Au t oma t i c  p r op e l l e r  f e a t h e r i ng  c on t r o l s .  Lo c a t i on  -  Co - l o c a t e d
w i t h  t h e  ma nu a l  f e a t h e r i ng  c on t r o l .  Ac t u a t i on  a nd  d e s i gn  r e qu i r eme n t s  f o r
ma nu a l  f e a t h e r i ng  c on t r o l  a pp l y .

5 . 2 . 14  Ve c t o r  t h r u s t - me c h a n i c a l  c on t r o l s .

5 . 2 . 14 . 1  No z z l e  s e l e c t o r  c on t r o l .  Lo c a t i on  -  Ad j a c e n t  t o  t h e  t h r o t t l e .
Ac t u a t i on  -  A f t  o r  down  mo v eme n t  o f  t h e  c on t r o l  l e v e r  s h a l l  c h a ng e  t h e
d i r e c t i on  o f  t h e  t h r u s t  v e c t o r  downwa r d  t h r ough  t h e  v e r t i c a l ,  i f  n e c e s s a r y .

5 . 2 . 14 . 2  No z z l e  s e l e c t o r  s t op  c on t r o l .  Lo c a t i on  -  Th e  s e l e c t o r  s t op
c on t r o l  s h a l l  mo v e  a g a i n s t  a  c a l i b r a t e d  s c a l e ,  a d j a c e n t  t o  t h e  no z z l e  s e l e c t o r
c on t r o l  Ac t u a t i on  -  A f t  o r  down  mo v eme n t  o f  t h e  s t op  c on t r o l  s h a l l  p r e s e l e c t
t h e  amoun t  o f  t h r u s t  v e c t o r  c h a ng e  downwa r d  t h r ough  t h e  v e r t i c a l ,  i f
n e c e s s a r y .

5 . 2 . 14 . 3  No z z l e  a ng l e  i nd i c a t i on .  A  no z z l e  a ng l e  i nd i c a t o r  s h a l l  b e
p r o v i d e d .

5 . 3   F u e l  s y s t em  c on t r o l s

5 . 3 . 1  Eng i n e  f u e l  f e e d  c on t r o l s .  Lo c a t i on  -  As  c l o s e  t o  t h e  powe r
c on t r o l s  a s  p r a c t i c a b l e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  t h e
p r e f e r r e d  d e s i gn  i s  on e  i n  wh i c h  f u e l  f e e d  “ON” :  w i l l  a s s u r e  a  c on s t a n t  s upp l y
o f  f u e l  t o  t h e  e ng i n e ( s )  p r o v i d e d  f u e l  i s  a v a i l a b l e  i n  a n y  t a n k .  Th e .
s ou r c e ( s )  o f  f u e l  wh i c h  c a n  b e  f e d  t o  e a c h  e ng i n e  s h a l l  b e  r e a d i l y  a pp a r e n t
t o  a nd  e a s i l y  und e r s t ood  b y  t h e  c r ew .  A  me a n s  o f  p r e v e n t i ng  i n a d v e r t e n t
s e l e c t i on  o f  t h e  “ o f f ”  po s i t i on  s h a l l  b e  p r o v i d e d  f o r  e a c h  e ng i n e  f u e l  f e e d
c on t r o l .  An  i nd i c a t i on  o f  t h e  f u e l  qu a n t i t y  a v a i l a b l e  i n  e a c h  f e e d  t a n k  s h a l l
a u t oma t i c a l l y  b e  d i s p l a y e d  upon  s e l e c t i on  o f  t h a t  t a n k .

5 . 3 . 2  F u e l  t r a n s f e r  c on t r o l s .  Lo c a t i on  -  As  c l o s e  t o  t h e  powe r  c on t r o l s
a s  p r a c t i c a b l e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d  -  De s i gn  -  Wh e r e  f u e l  ma y b e
t r a n s f e r r e d  f r om  t a n k  t o  t a n k  o r  g r oup s  o f  t a n k s  a  po s i t i v e  me a n s  o f
i nd i c a t i ng  t o  t h e  c r ew  wh e r e  t h e  f u e l  i s  c om i ng  f r om  a nd  wh e r e  i t  i s  go i ng  t o
s h a l l  b e  p r o v i d e d .  Wh e r e  f u e l  t r a n s f e r  i s  u s e d  t o  ma i n t a i n  t h e  a i r c r a f t
c e n t e r  o f  g r a v i t y ,  t h e  f u e l  t r a n s f e r  c on t r o l  s h a l l  b e  d e s i gn e d  t o  p r e v e n t  t h e
c r ew  f r om  i n a d v e r t e n t l y  s e l e c t i ng  a  t r a n s f e r  c ond i t i on  wh i c h  wou l d  c a u s e  t h e
a i r c r a f t  c e n t e r  o f  g r a v i t y  t o  s h i f t  b e y ond  l i m i t s ,  a nd  a  wa r n i ng  o f  s u c h
s e l e c t i on  s hou l d  i t  o c c u r ,  s h a l l  b e  p r o v i d e d  t o  t h e  c r ew .
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5 . 3 . 3  F u e l  dump  c on t r o l .  Lo c a t i on  -  As  c l o s e  t o  t h e  powe r  c on t r o l s  a s
p r a c t i c a b l e .  Ac t u a t i on  -  Down  o r  a f t  t o  dump  f u e l .  De s i gn  -  Th e  f u e l  dump
c on t r o l  s h a l l  b e  d i s t i n c t l y  s h a p e d  t o  d i s t i ngu i s h  i t  f r om  o t h e r  f u e l  c on t r o l s
a nd  a  me a n s  s h a l l  b e  p r o v i d e d  t o  p r e v e n t  i n a d v e r t e n t  s e l e c t i on  o f  t h e  “ dump ”
po s i t i on .

5 . 3 . 4  I n f l i gh t  r e f u e l i ng .

5 . 3 . 4 . 1  Boom  a nd  r e c e p t a c l e  s y s t em .

5 . 3 . 4 . 1 . 1  I n f l i gh t  r e f u e l i ng  sw i t c h e s :  s e l e c t o r ,  r e s e t ,  a nd  ma nu a l
o v e r r i d e .  Lo c a i t on  -  E a s i l y  a c c e s s i b l e  t o  t h e  p i l o t ( s )  l e f t  h a nd  wh i l e
ma i n t a i n i ng  v i s u a l  t a n k e r  a i r c r a f t  r e f e r e n c e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

5 . 3 . 4 . 1 . 2  D i s c onn e c t  sw i t c h  -  Lo c a t i on  -  On  t h e  s t i c k  g r i p  o r  on  t h e
c on t r o l  wh e e l  oppo s i t e  t h e  p i l o t ( s )  t h r o t t l e  h a nd .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .

5 . 3 . 4 . 1 . 3  I nd i c a t i on  l i gh t s .  Lo c a t i on  -  E a s i l y  v i s i b l e  t o  t h e  r e c e i v e r
a i r c r a f t  p i l o t ( s )  wh i l e  ma i n t a i n i ng  v i s u a l  t a n k e r  a i r c r a f t  r e f e r e n c e .  De s i gn De s i gn
-  I n f l i gh t  r e f u e l i ng  i nd i c a t o r  l i gh t s  s h a l l  b e  d e s i gn e d  i n  a c c o r d a n c e  w i t h
M I L - STD - 411  a nd  s h a l l  h a v e  t h e  f o l l ow i ng  l e g e nd  p r e s e n t a t i on :

READY  - A  g r e e n  l i gh t  i nd i c a t i ng  t h a t  t h e  r e c e p t a c l e  s l i pwa y  i s
l o c k e d  i n  t h e  “OPEN”  po s i t i on  a nd  r e a d y  f o r  c on t a c t .

LATCHED  - A  g r e e n  l i gh t  i nd i c a t i ng  t h a t  c on t a c t  h a s  b e e n  ma d e .
D I SCONNECT  - An  amb e r  l i gh t  i nd i c a t i ng  t h a t  t h e  t a n k e r  a nd  r e c e i v e r

a i r c r a f t  h a v e  s e p a r a t e d .

5 . 3 . 4 . 2  P r ob e  a nd  d r ogu e  s y s t em .  Lo c a t i on  a nd  a c t u a t i on  -  Same  a s  a bo v e .
De s i gn  -  A  me a n s  o f  p r e v e n t i ng  i n a d v e r t e n t  r e f u e l i ng  p r ob e  e x t e n s i on  s h a l l  b e
p r o v i d e d .

5 . 4  F i r e  f i gh t i ng  c on t r o l s .

5 . 4 . 1  Eng i n e  eme r g e n c y  s hu t - down  c on t r o l s .  Ac t u a t i on  o f  t h e  e ng i n e
eme r g e n c y  s hu t - down  c on t r o l  s h a l l  p e r f o r m  a l l  n e c e s s a r y  f i r e  e x t i ngu i s h i ng
op e r a t i on s  e x c e p t  t h e  d i s c h a r g e  o f  t h e  a g e n t .

( a )  Lo c a t i n  -  On  eme r g e n c y  p a n e l ,  on  a  mu l t i f un c t i on  d i s p l a y ,  a bo v e
t h e  e ng i n e  i n s t r ume n t s ,  o r  on  t h e  o v e r h e a d  c on s o l e  i f  p r o v i d e d .  A  ma s t e r  f i r e

wa r n i ng  i nd i c a t i on  s h a l l  b e  p r o v i d e d  on  t h e  i n s t r ume n t  p a n e l  i n  t h e  30 °
f o r wa r d  c on e  o f  v i s i on .

( b )  Ac t u a t i on  -  Pu s h  bu t t on  o r  t ogg l e  sw i t c h ,  p r o t e c t e d  wh e r e
a pp l i c a b l e .  Ac t u a t i on  o f  t h e  t ogg l e  sw i t c h  s h a l l  b e  upwa r d  o r  f o r wa r d  t o
a c t i v a t e .  " T "  h a n c l e  c on t r o l  k nob  -  Pu l l  t o  s hu t  down  a f f e c t e d  e ng i n e .  I f
u s e d ,  t h e  c on t r o l  k nob  s h a l l  I n c o r po r a t e  a  r e d  l i gh t  wh i c h  i s  I l l um i n a t e d  wh e n
t h e  f i r e  wa r n i ng  s y s t em  f o r  t h e  a r e a  s e r v e d  b y  t h e  c on t r o l  i s  a c t i v a t e d .  I f
n i gh t  v i s i on  i ma g i ng  s y s t em  c omp a t i b l e  l i gh t i ng  i s  r e qu i r e d  t h e  l i gh t  s h a l l  b e
i n  a c c o r d a n c e  w i t h  M I L - L - 85762 .
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5 . 4 . 2  F i r e  e x t i ngu i s h e r  a nd  a g e n t  d i s c h a r g e  c on t r o l .  Ac t u a t i on  o f  t h e
a g e n t  d i s c h a r g e  sw i t c h  s h a l l  r e l e a s e  t h e  a g e n t  t o  t h e  a pp r op r i a t e  a r e a
s e l e c t e d  b y  t h e  f i r e  eme r g e n c y  c on t r o l .

( a )  Lo c a t i on  -  On  eme r g e n c y  p a n e l ,  a bo v e  t h e  e ng i n e  i n s t r ume n t s ,  o r
a d j a c e n t  t o  t h e  e ng i n e  eme r g e n c y -  s hu t - down  c on t r o l .

a c t i v a t e .

( b )  Ac t u a t i on  -  Pu s h  bu t t on  o r  t ogg l e  sw i t c h ,  p r o t e c t e d  wh e r e
a pp l i c a b l e .  Ac t u a t i on  o f  t h e  t ogg l e  sw i t c h  s h a l l  b e  upwa r d  o r  f o r wa r d  t o

5 . 5  E l e c t r i c a l ,  e ng i n e  s t a r t ,  COMM / NAV / I DENT  a nd  l i qh t i ng  c on t r o l s .

5 . 5 . 1  E l e c t r i c a l  s y s t em  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  f o r wa r d
on  t h e  r i gh t  c on s o l e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  Ba t t e r y  a nd
g e n e r a t o r  sw i t c h e s  s h a l l  b e  op e r a b l e  b y  t h e  p i l o t .

( b )  S i d e - b y - s i d e  p i l o t  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  t og e t h e r
f o r wa r d  on  a  c on s o l e  l o c a t e d  c e n t r a l  t o  bo t h  c r ewmemb e r s .  Ac t u a t i on  -
Pe r f o r ma n c e  r e l a t e d .

5 . 5 . 1 . 1  C i r c u i t  p r o t e c t i v e  d e v i c e s  ( b r e a k e r s ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  I nbo a r d  f a c e  o f  t h e  r i gh t
o r  l e f t - h a nd  c on s o l e ,  f un c t i on a l l y  g r oup e d  t og e t h e r .  De s i gn  -  On l y  t ho s e
c i r c u i t  p r o t e c t i v e  d e v i c e s  wh i c h  d i r e c t l y  a f f e c t  s a f e t y  o f  f l i gh t  n e e d  b e
l o c a t e d  s o  t h a t  t h e y  w i l l  b e  a c c e s s i b l e  i n  f l i gh t  t o  t h e  p i l o t  o r  c r ew .  Th e
i n s t a l l a t i on  o f  t h e  c i r c u i t  b r e a k e r s  s h a l l  b e  s u c h  a s  t o  p r e v e n t  i n a d v e r t e n t
d e a c t i v a t i on  o f  t h e  c i r c u i t .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  a nd  l o c a t e d
i n  t h e  c o c k p i t  a c c e s s i b l e  t o  t h e  r e s pon s i b l e  a i r c r ew  memb e r .  De s i gn  -
Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 5 . 2  Eng i n e  s t a r t .  p r i me r ,  o i l  d i l u t i on  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  G r oup e d  t og e t h e r  f o r wa r d  on
t h e  r i gh t  c on s o l e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  Wh e r e  a i r  s t a r t
a nd  g r ound  s t a r t  sw i t c h e s  a r e  c omb i n e d ,  t h e  l o c a t i on  s h a l l  b e  t h a t  o f  t h e  a i r
s t a r t  sw i t c h .

( b )  S i d e - b y - s i d e  i l o t .  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  t og e t h e r
f o r wa r d  on  a  c on s o l e  l o c a t e d  c e n t r a l  t o  bo t h  c r ewmemb e r s .  Ac t u a t i on  -
Pe r f o r ma n c e  r e l a t e d .

5 . 5 . 3  L i gh t i ng  c on t r o l s  ( i n t e r i o r / e x t e r i o r ) .

( a }  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F un c t i n a l l y  g r oup e d
t og e t h e r  on  t h e  r i gh t  c on s o l e ,  c on v e n i e n t  t o  p i l o t .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn -  F o r  c a r r i e r  a i r c r a f t ,  a  ma s t e r  e x t e r i o r  l i gh t  sw i t c h  s h a l l
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b e  l o c a t e d  on  t h e  ou t bo a r d  s i d e  o f  t h e  t h r o t t l e  g r i p  o r  a d j a c e n t  t o  t h e
t h r o t t l e .  op e r a b l e  b y  t h e  p i l o t  w i t h  t h r o t t l e s  s e t  t o  t a k e - o f f  powe r  a nd
s hou l d e r  h a r n e s s  l o c k e d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  on  a  c on s o l e
c e n t r a l l y  l o c a t e d  a nd  c on v e n i e n t  t o  bo t h  p i l o t s .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 5 . 3 . 1  L a nd i ng / t a x i  l i gh t  a nd  s e a r c h l i gh t  sw i t c h e s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  Ad j a c e n t  t o  l a nd i ng  g e a r
c on t r o l  o r  a d j a c e n t  t o  t h e  powe r  c on t r o l .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .
De s i gn  -  Se p a r a t e  sw i t c h e s  s h a l l  b e  i n c o r po r a t e d  t o  c on t r o l  f i l ame n t  a nd
mo v eme n t  o f  t h e  l i gh t  wh e r e  a  r e t r a c t a b l e  l i gh t  i s  u s e d .  Th e  " ON "  a nd
“ EXTEND "  po s i t i on  o f  t h e s e  sw i t c h e s  s h a l l  b e  a t t a i n e d  b y  mo v eme n t  i n  t h e  s ame
d i r e c t i on .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Ad j a c e n t  t o  t h e  l a nd i ng  g e a r
c on t r o l  o r  a d j a c e n t  t o  t h e  powe r  c on t r o l .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .
De s i gn  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 5 . 4  P r i ma r y  v o i c e  c ommun i c a t i on s  ( VHF ,  UHF )  c on t r o l s ( s ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  l e f t  c on s o l e  a f t  o f
t h e  powe r  l e v e r ( s )  o r  v e r t i c a l l y  h i gh  on  t h e  i n s t r ume n t  p a n e l  a nd  op e r a b l e  b y
t h e  p i l o t ’ s  l e f t  h a nd ,  w i t h  h a r n e s s  l o c k e d .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .
De s i gn  -  Th e  p i l o t ’ s  p r i ma r y  v o i c e  c ommun i c a t i on s  t r a n sm i t t e r  ( M I C )  sw i t c h
s h a l l  b e  l o c a t e d  on  t h e  powe r  l e v e r .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  A f t  o f  t h e  powe r  c on t r o l s  on  t h e
c on s o l e  o r  v e r t i c a l l y  on  t h e  i n s t r ume n t  p a n e l  a bo v e  a nd  a h e a d  o f  t h e  powe r
c on t r o l s  a c c e s s i b l e  t o  bo t h  p i l o t s .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .
De s i gn  -  On  wh e e l  c on t r o l l e d  a i r c r a f t ,  a  p r i ma r y  v o i c e  c ommun i c a t i on s
t r a n sm i t t e r  ( M I C )  sw i t c h  s h a l l  b e  l o c a t e d  on  t h e  l e f t - h a nd  g r i p  o f  t h e  p i l o t ’ s
c on t r o l  wh e e l  a nd  on  t h e  r i gh t - h a nd  g r i p  o f  t h e  c op i l o t ’ s  c on t r o l  wh e e l .  An
a dd i t i on a l  ( M I C  sw i t c h  f o r  t h e  p i l o t  ma y  b e  i n s t a l l e d  on  t h e  no s e  wh e e l
s t e e r i ng  c on t r o l .  On  s t i c k  c on t r o l l e d  a i r c r a f t ,  t h e  M I C  sw i t c h  s h a l l  b e
l o c a t e d  on  t h e  powe r  l e v e r ( s ) .

5 . 5 . 4 . 1  Ch a nn e l / f r e qu e n c y  i nd i c a t i on .

( a )  E a c h  c r ew  memb e r  h a v i ng  c on t r o l  o f  v o i c e  c ommun i c a t i on s  s h a l l  b e
p r o v i d e d  w i t h  a n  i nd i c a t i on  o f  c h a nn e l / f r e qu e n c y  a c t i v e  f o r  e a c h  t r a n sm i t t e r .
Th i s  i nd i c a t i on  s h a l l  b e  l o c a t e d  h i gh  on  t h e  i n s t r ume n t  p a n e l  a h e a d  o f  t h e
c r ewmemb e r ( s )  a nd  s hou l d  b e  w i t h i n  t h e  p r i ma r y  c on e  o f  v i s i on .

5 . 5 . 5  I n t e r c ommun i c a t i on  ( I CS )  c on t r o l s .

( a )  S i ng l e  p i l o t  t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  r i gh t  s i d e  o r  t h e
c o c k p i t  e a s i l y  op e r a b l e  b y  p i l o t ’ s  r i gh t  h a nd .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn  -  P i l o t  s h a l l  h a v e  a  t r a n sm i t t i ng  ( I CS )  sw i t c h  on  t h e  powe r
l e v e r .  Th i s  f un c t i on  ma y  b e  c omb i n e d  w i t h  t h e  M I C  sw i t c h  s p e c i f i e d  i n  5 . 5 . 4 ,
i n  wh i c h  c a s e  sw i t c h  op e r a t i on  s h a l l  b e  f o r wa r d  o r  up  f o r  M I C  a nd  AF T  o r  down
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f o r  i t s .  A  c e n t e r  “ o f f ”  po s i t i on  s h a l l  b e  p r o v i d e d .  Sw i t c h  a c t i on  s h a l l  b e
mome n t a r y  i n  t h e  M I C  a nd  I CS  po s i t i on s .

( b )  S i d e - b y - s i d e  p i l o t .  P i l o t ’ s  s e l e c t o r  c on t r o l  s h a l l  b e
l o c a t e d  on  t h e  l e f t  c on s o l e .  Cop i l o t ’ s  s e l e c t o r  c on t r o l  on  r i gh t  c on s o l e .  I n
a i r c r a f t  wh i c h  do  no t  h a v e  ou t bo a r d  c on s o l e s ,  t h e s e  c on t r o l s  s h a l l  b e  l o c a t e d
on  t h e  a pp r op r i a t e  s i d e  o f  t h e  c e n t e r  c on s o l e .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .  De s i gn  -  on  wh e e l  c on t r o l l e d  a i r c r a f t ,  p i l o t  s h a l l  h a v e  t r a n sm i t t i ng
( KS )  sw i t c h  on  t h e  l e f t - h a nd  g r i p  o f  t h e  c on t r o l  wh e e l .  Cop i l o t  s h a l l  h a v e
t r a n sm i t t i ng  ( KS )  sw i t c h  on  r i gh t - h a nd  g r i p  o f  c on t r o l  wh e e l .  On  s t i c k
c on t r o l l e d  a i r c r a f t ,  d e s i gn  s h a l l  b e  t h e  s ame  a s  f o r  s i ng l e / t a nd em  p i l o t .  I CS
a nd  M I C  sw i t c h e s  ma y  b e  c omb i n e d  a s  s p e c i f i e d  f o r  s i ng l e  p i l o t .

5 . 5 . 6  NAV / AUTONAV / F LT  MGMT  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  r i gh t  s i d e  o f  t h e
c o c k p i t  e a s i l y  op e r a b l e  b y  p i l o t ’ s  r i gh t  h a nd  o r  on  t h e  I n s t r ume n t  p a n e l
l o c a t e d  b e l ow  t h e  c ommun i c a t i on  c on t r o l s .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t  Lo c a t i on  -  A f t  o f  t h e  powe r  qu a d r a n t  a nd  on  a
c on s o l e  l o c a t e d  c e n t r a l  t o  bo t h  c r ewmemb e r s ,  o r  on  t h e  i n s t r ume n t  p a n e l
a c c e s s i b l e  t o  bo t h  c r ewmemb e r s .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

5 . 5 . 7  Ra d a r  b e a c on  ( I F F / S I F )  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  i n s t r ume n t  p a n e l
g r oup e d  w i t h  o t h e r  c ommun i c a t i on  a nd  n a v i g a t i on  c on t r o l s  o r  on  e i t h e r  s i d e  o f
t h e  c o c k p i t ,  r i gh t  h a nd  s i d e  a d j a c e n t  t o  t h e  n a v i g a t i on  c on t r o l s  p r e f e r a b l e .
Ac t u a t i n  -  Pe r f o r ma n c e  r e l a t e d .  De s i gn  -  Th e  I F F  " I DENT ”  c on t r o l  s h a l l  b e
op e r a b l e  b y  t h e  p i l o t ' s  l e f t  h a nd  w i t h  s hou l d e r  h a r n e s s  l o c k e d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  a  c on s o l e  r e a d i l y  a c c e s s i b l e  t o
bo t h  p i l o t s  a d j a c e n t  t o  t h e  n a v i g a t i on  c on t r o l s .  Ac t u a t i on  -  Pe r f o r ma n c e
r e l a t e d .

5 . 6  A r mame n t  c on t r o l s .

5 . 6 . 1  A r mame n t  c on t r o l s  -  Ge n e r a l .

( a )  S i ng l e / t a nd em  p i l o t .  Lo c a t i on  -  A l l  n e c e s s a r y  p i l o t  op e r a t e d
a r mame n t  c on t r o l s  s h a l l  b e  f un c t i on a l l y  g r oup e d  e i t h e r  i n  a  s e p a r a t e  a r mame n t
p a n e l  f o r wa r d  on  t h e  l e f t  c on s o l e .  o r  on  t h e  l e f t  s i d e  o f ,  o r  a l ong  t h e  upp e r
l e f t  e dg e  o f  t h e  i n s t r ume n t  p a n e l .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d  De s i gn
-  A l l  a r mame n t  c on t r o l s  s h a l l  b e  op e r a b l e  b y  t h e  p i l o t .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  F un c t i on a l l y  g r oup e d  f o r wa r d  on  a
c on s o l e  c e n t r a l l y  l o c a t e d  b e t we e n  e a c h  c r ew  memb e r .  Ac t u a t i on  -  Same  a s
s i ng l e  p i l o t .

5 . 6 . 2  We a pon  r e l e a s e  c on t r o l s .

5 . 6 . 2 . 1  M i s s i l e / qun  f i r i nq  sw i t c h .  Lo c a t i on  -  A t  t h e  r i gh t  f o r e f i ng e r
po s i t i on  on  t h e  c on t r o l  wh e e l  o r  s t i c k .  Ac t u a t i on  -  Squ e e z e  t o  f i r e .  De s i gn
-  Ac t u a t i on  o f  t h e  gun  f i r i ng  sw i t c h  s h a l l  a l s o  s t a r t  t h e  gun  c ame r a .
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5 . 6 . 2 . 2  Bomb ,  r o c k e t ,  t o r p e do ,  a nd  e x t e r n a l  s t o r e s  c on t r o l s .

5 . 6 . 2 . 2 . 1  No r ma l  r e l e a s e  sw i t c h .  -  Lo c a t i on  -  A t  r i gh t - t humb  po s i t i on  on
t h e  c on t r o l  s t i c k  g r i p  o r  wh e e l .  Ac t u a t i on  -  P r e s s  t o  r e l e a s e  o r  f i r e
p r e s e l e c t e d  c ompon e n t s  o f  o r dn a n c e  l o a d .

5 . 6 . 2 . 3  Eme r g e n c y  r e l e a s e  o f  s t o r e s .

5 . 6 . 2 . 3 . 1  Ma s t e r  e l e c t r i c a l  j e t t i s on i ng  c on t r o l .  Lo c a t i on  -  W i t h i n  Zon e  1
a s  d e f i n e d  b y  M I L0STD - 1333 ,  a nd  op e r a b l e  b y  t h e  p i l o t ’ s  t h r o t t l e  h a nd .
Ac t u a t i on  -  Pu s h  t o  r e l e a s e .  De s i gn  -  Th e  sw i t c h  s h a l l  f o e  o f  t h e  gu a r d e d
p l ung e r  t y p e  o r  pu s hbu t t on  t y p e .

5 . 6 . 2 . 3 . 2  Me c h a n i c a l  r e l e a s e  o f  e x t e r n a l  s t o r e s .  Lo c a t i on  -  W i t h i n  Zon e  1
a s  d e f i n e d  b y  M I L - STD - 1333 ,  a nd  op e r a b l e  b y  t h e  p i l o t ’ s  t h r o t t l e  h a nd .  I t
s h a l l  b e  po s i t i on e d  t h a t  t h e  p i l o t  ma y  a pp l y  ma x i mum  f o r c e  wh i l e  ma i n t a i n i ng
no r ma l  f o r wa r d  v i s i b i l i t y  ou t  o f  t h e  a i r c r a f t .  Ac t u a t i on :  Pu l l  t o  r e l e s a e .
De s i gn  -  I f  emp l o y e d  i t  s h a l l  b e  i n  a dd i t i on  t o  t h e  e l e c t r i c a l  j e t t i s on i ng
c o n t r o l .

5 . 6 . 3  We a pon  a i m i ng  c on t r o l s .

5 . 6 . 3 . 1  S i gh t  ma nu a l  r a ng e  c on t r o l s .  Lo c a t i on  -  On  t h e  t h r o t t l e  g r i p .
Ac t u a t i on  -  Tu r n  c l o c kw i s e  o r  p r e s s  f o r  c l o s i ng  r a ng e .

5 . 6 . 3 . 2  Ra d a r  bo r e s i gh t / c a g i ng  c on t r o l .  Lo c a t i on  -  On  t h e  t h r o t t l e  g r i p .
Ac t u a t i on  -  De p r e s s  t o  c a g e / un c a g e .

5 . 6 . 3 . 3  T a r g e t  d e s i gn a t o r  c on t r o l .  Lo c a t i on  -  On  t h e  t h r o t t l e  g r i p .  
Ac t u a t i on  -  Up ,  down ,  l e f t ,  r i gh t  t o  s l ew  c u r s o r ;  d e p r e s s  t o  d e s i gn a t e  t a r g e t .

5 . 7  D i s p l a y s

5 . 7 . 1  D i s p l a y s  -  Ge n e r a l .  Lo c a t i on  -  I n  a c c o r d a n c e  w i t h  F i gu r e s  1 ,  2 ,  a nd
3 .  D i s p l a y  p r e s e n t a t i on  s h a l l  b e  p e r p e nd i c u l a r  t o  t h e  op e r a t o r s  no r ma l  l i n e
o f  s i gh t  wh e n e v e r  f e a s i b l e  a nd  s h a l l  no t  b e  l e s s  t h a n  45 °  f r om  t h e  no r ma l  l i n e
o f  s i gh t ,  a s  i l l u s t r a t e d  i n  F i gu r e  1  o f  M I L - STD - 1472 .  De s i gn  -  D i s p l a y
s u r f a c e s  s h a l l  p r e s e n t  i n f o r ma t i on  i n  a  f o r ma t  t o  e nh a n c e  p i l o t  p e r f o r ma n c e
a nd  e f f e c t i v e n e s s .  I n f o r ma t i on  s h a l l  b e  g r oup e d  f a c t i on a l l y  w i t h  p r i o r i t y  o f
p l a c eme n t  b e i ng  g i v e n  t o  t h e  mo s t  i mpo r t a n t  p a r ame t e r s  a s  d e t e r m i n e d  b y  t h e
p r i ma r y  m i s s i on  o f  t h e  a i r c r a f t .  A l l  e l e c t r o  me c h a n i c a l  a nd  e l e c t r on i c
d i s p l a y s  wh e n  u s e d  t og e t h e r  s h a l l  b e  op t i c a l l y  c omp a t i b l e  w i t h  t h e  l i gh t i ng
e n v i r onme n t  o f  t h e  c o c k p i t .

5 . 7 . 2  Ba s i c  f l i gh t  p a r ame t e r ( s )  g r oup .  Lo c a t i on  -  Sh a l l  b e  g r oup e d  on  t h e
p i l o t s  c e n t e r l i n e ’  a t  t h e  t op  O f  t h e  i n s t r ume n t  p a n e l  w i t h  m i n i mum
p a r a l l a x  a nd  a r r a ng e d  i n  a c c o r d a n c e - w i t h  MS33785 ,  un l e s s  c on s i d e r a t i on  o f  t h e
f o l l ow i ng  f a c t o r s  o r  a n a l y s i s  c ondu c t e d  i n  a c c o r d a n c e  w i t h  M I L - H - 46855
d i c t a t e s  o t h e r w i s e :

( a )  Th e  p r i ma r y  op e r a t i on a l  m i s s i on ( s )  o f  t h e  a i r c r a f t .

( b )  Th e  s p e c i f i c  t y p e  o f  i n s t r ume n t s  a nd / o r  i n s t r ume n t  s y s t em ( s )  t o  b e
emp l o y e d .
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( c )  S i z e  a nd  s h a p e  o f  t h e  i n s t r ume n t s .

( d )  I n s t r ume n t  p a n e l  s i z e  a nd  c on f i gu r a t i on .  Wh e n  e l e c t r on i c  d i s p l a y
t e c hn i qu e s  a r e  u s e d ,  t h e  d i s p l a y e d  i n f o r ma t i on  s h a l l  b e  a r r a ng e d  i n  a c c o r d a n c e
w i t h  F i gu r e s  1  t h r u  4 .  F o r ma t s  t o  b e  u s e d  s h a l l  b e  a s  s p e c i f i e d  b y  t h e
a c qu i r i ng  a c t i v i t y .

( e )  Wh e n  e l e c t r ome c h a n i c a l  I n s t r ume n t s  a r e  u s e d  i n  s i ng l e  s e a t
f i gh t e r / a t t a c k  a i r c r a f t ,  t h e  l o c a t i on  o f  t h e  v e r t i c a l  v e l o c i t y  I nd i c a t o r  s h a l l
b e  i n  a c c o r d a n c e  w i t h  F i gu r e  4  ( i mme d i a t e l y  t o  t h e  r i gh t  o f  t h e  a t t i t ud e
I nd i c a t o r ) .

5 . 7 . 3  Eng i n e  p a r ame t e r s .  Wh e n  e l e c t r ome c h a n i c a l  e ng i n e  i n s t r ume n t s  a r e
u s e d ,  t h e y  s h a l l  b e  a r r a ng e d  i n  a c c o r d a n c e  w i t h  MS33634  a nd  g r oup e d  i n  t h e
f o l l ow i ng  l o c a t i on s :

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .

( 1 )  A i r  F o r c e .  I mme d i a t e l y  t o  t h e  r i gh t  o f  t h e  b a s i c  f l i gh t
i n s t r ume n t  g r oup .

( 2 )  Na v y .  I mme d i a t e l y  t o  t h e  l e f t  o f  t h e  b a s i c  f l i gh t  I n s t r ume n t
g r oup  .

( b )  S i d e - b y - s i d e  p i l o t .  F o r wa r d  o f  t h e  c e n t e r  p e d e s t a l  b e t we e n  t h e
f i r s t  a nd  s e c ond  p i l o t ’ s  p a n e l s .  Wh e n  e l e c t r on i c  d i s p l a y s  a r e  u s e d  t h e y  s h a l l
b e  a r r a ng e d  i n  a c c o r d a n c e  w i t h  F i gu r e s  1  t h r u  4 .

5 . 8  Lo c a t i on  a nd  a r r a ng eme n t  o f  s i gn a l s .

5 . 8 . 1  L i gh t  s i gn a l s .  L i gh t  s i gn a l s  l o c a t e d  i n  o r  n e a r  t h e  p i l o t ’ s  o r
c o - p i l o t ’ s  f l i gh t  i n s t r ume n t  g r oup  s h a l l  b e  d e s i gn e d  s o  a s  no t  t o  I n t e r f e r e
w i t h  t h e  op e r a t i on  o r  r e a d a b i l i t y  o f  t h e  i n s t r ume n t s .

5 . 8 . 2  A r r a ng eme n t  Sc h eme .  A  p r i o r i t y  a r r a ng eme n t  s c h eme ,  wh e n  s p e c i f i e d
b y  t h e  a c qu i r i ng  a c t i v i t y ,  s h a l l  b e  u s e d  s o  t h a t  t h e  mo s t  c r i t i c a l  c ond i t i on
w i l l  a pp e a r  a s  f o l l ows :

( a )  Ve r t i c a l  a r r a ng eme n t .  I n  a  v e r t i c a l  a r r a ng eme n t ,  t h e  po s i t i on s
s h a l l  h a v e  p r i o r i t y  o f  i mpo r t a n c e  f r om  t op  t o  bo t t om .

( b )  Ho r i z on t a l  a r r a ng eme n t .  I n  a  ho r i z on t a l  a r r a ng eme n t ,  t h e
po s i t i on s  s h a l l  h a v e  p r i o r i t y  o f  i mpo r t a n c e  f r om  l e f t  t o  r i gh t .  I n  a l l  c a s e s ,
r e l a t e d  f un c t i on s  s h a l l  b e  l o c a t e d  on  t h e  s ame  l i n e .

5 . 8 . 3  Wa r n i ng  s i gn a l s .

( a )  S i ng l e / t a nd em  p i l o t .  V i s u a l  wa r n i ng  s i gn a l s  s hou l d  b e  i n s t a l l e d
w i t h i n  t h e  p i l o t ’ s  30 °  c on e  o f  v i s i on .  Wh e n  s p a c e  i s  l i m i t e d  o t  t h e  r e qu i r e d
numb e r  o f  wa r n i ng  l i gh t s  i s  e x c e s s i v e ,  wa r n i ng  l i gh t s  ma y  b e  g r oup e d  ou t s i d e
o f  t h e  p i l o t s '  30 °  c on e  o f  v i s i on  p r o v i d e d  t h a t  a  ma s t e r  wa r n i ng  s i gn a l ( s )
s h a l l  b e  l o c a t e d  a s  s p e c i f i e d  i n  5 . 8 . 3 . 1 .
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( b )  S i d e - b y - s i d e  p i l o t .  Wa r n i ng  s i gn a l s  s h a l l  b e  g r oup e d  b e t we e n  t h e
p i l o t s .  V i s u a l  f i r e  wa r n i ng  s i gn a l s  ma y  b e  p l a c e d  ou t s i d e  o f  t h e  30 °  c on e  o f
v i s i on ,  p r o v i d e d  t h a t  a  v i s u a l  ma s t e r  wa r n i ng  s i gn a l  i s  i n s t a l l e d  w i t h i n  bo t h
p i l o t s '  30 °  c on e  o f  v i s i on .

( c )  O t h e r  a i r c r ew  s t a t i on s .  S i gn a l s  ma y  b e  i n s t a l l e d  on  t h e  un i t  o r
c ompon e n t  t o  wh i c h  t h e y  r e l a t e  o r  ma y  b e  l o c a t e d  w i t h i n  a  g r oup  o f  o t h e r
s i gn a l  a s s emb l i e s .  Wh e n  po s s i b l e ,  v i s u a l  wa r n i ng  s i gn a l s  s h a l l  b e  w i t h i n  t h e
30 °  c on e  o f  v i s i on  o f  t h e  op e r a t o r .

5 . 8 . 3 . 1  Ma s t e r  wa r n i ng  s i gn a l s .

( a )  S i ng l e / t a nd em  p i l o t .  Th e  v i s u a l  ma s t e r  wa r n i ng  s i gn a l  s h a l l  b e
l o c a t e d  w i t h i n  t h e  p i l o t ’ s  30 °  c on e  o f  v i s i on .

( b )  S i d e - b y - s i d e  p i l o t .  A  v i s u a l  ma s t e r  wa r n i ng  s i gn a l  s h a l l  b e
i n s t a l l e d  on  t h e  upp e r  po r t i on  o f  t h e  i n s t r ume n t  p a n e l  w i t h i n  e a c h  p i l o t ’ s  30 0

c on e  o f  v i s i on  i f  t h e  a bo v e  c r i t e r i a  c a nno t  b e  me t  w i t h  on e  s i gn a l  a s s emb l y ,
t h e n  t wo  ma s t e r  wa r n i ng  s i gn a l s  s h a l l  b e  I n s t a l l e d .

( c )  Su i t a b l e  a ud i o  wa r n i ng  s i gn a l s  o r  a ud i o  ma s t e r  wa r n i ng  s i gn a l s
s hou l d  b e  i n c o r po r a t e d  i n  a c c o r d a n c e  w i t h  t h e  r e qu i r eme n t s  o f  M I L - STD - 411 .

5 . 8 . 4  Ca u t i on  s i gn a l s .

( a )  S i ng l e / t a nd em  p i l o t .  Ca u t i on  s i gn a l s  s h a l l  b e  g r oup e d  a t  t h e
l owe r  r i gh t  po r t i on  o f  t h e  i n s t r ume n t  p a n e l  b e l ow  t h e  i n s t r ume n t s  o r  on  t h e
f o r wa r d  po r t i on  o f  t h e  r i gh t - h a nd  c on s o l e .  Th e  i n c o r po r a t i on  o f  s i d e - a r m
f l i gh t  c on t r o l l e r s  ma y  p r oh i b i t  p l a c i ng  t h e  c a u t i on  s i gn a l s  on  t h e  r i gh t - h a nd
c on s o l e .  I n  t h i s  c a s e ,  t h e  l o c a t i on  s h a l l  b e  a pp r o v e d  b y  t h e  a c qu i r i ng
a c t i v i t y .

( b )  S i d e - b y - s i d e  p i l o t .  Ca u t i on  s i gn a l s  s h a l l  b e  g r oup e d  a t  t h e  l owe r
po r t i on  o f  t h e  c e n t e r  i n s t r ume n t  p a n e l  b e l ow  t h e  i n s t r ume n t s  o r  on  t h e  c e n t e r
p e d e s t a l  i mme d i a t e l y  a f t  o f  t h e  powe r  qu a d r a n t .  Th e  s i gn a l s  s h a l l  b e  v i s i b l e
t o  bo t h  p i l o t s .

( c )  O t h e r  a i r c r ew  s t a t i on s .  Ca u t i on  s i gn a l s  ma y  b e  i n s t a l l e d  on  t h e
un i t  o r  c ompon e n t  t o  wh i c h  t h e y  r e l a t e  o r  ma y  b e  l o c a t e d  w i t h i n  a  g r oup  o f
o t h e r  s i gn a l  a s s emb l i e s .

5 . 8 . 4 . 1  Ma s t e r  c a u t i on  s i gn a l s .

( a )  S i ng l e / t a nd em  p i l o t .  Th e  v i s u a l  ma s t e r  c a u t i on  s i gn a l ( s )  s h a l l  b e
l o c a t e d  w i t h i n  t h e  p i l o t ’ s  30 °  c on e  o f  v i s i on ,  i n  t h e  upp e r  po r t i on  o f  t h e
i n s t r ume n t  p a n e l .

( b )  S i d e - b y - s i d e  p i l o t .  A  v i s u a l  ma s t e r  c a u t i on  s i gn a l  s h a l l  b e
i n s t a l l e d  on  t h e  upp e r  po r t i on  o f  t h e  i n s t r ume n t  p a n e l  w i t h i n  e a c h  p i l o t ’ s  30 °
c on e  o f  v i s i on .  I f  t h e  a bo v e  c r i t e r i a  c a nno t  b e  me t  w i t h  on e  s i gn a l  a s s emb l y ,
t h e n  t wo  ma s t e r  c a u t i on  s i gn a l s  s h a l l  b e  i n s t a l l e d .

( c )  A  s u i t a b l e  a ud i o  c a u t i on  o r  ma s t e r  a ud i o  c a u t i on  s i gn a l  s hou l d  b e
i n c o r po r a t e d  i n  a c c o r d a n c e  w i t h  t h e  r e qu i r eme n t s  o f  M I L - STD - 411 .
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5 . 8 . 5  Ad v i s o r y  s i gn a l s .  Ad v i s o r y  s i gn a l s  s h a l l  b e  g r oup e d  b y  c a t e go r y  o r
f un c t i on  wh e r e  p r a c t i c a l ,  o r  a s s o c i a t e d  w i t h  a  s p e c i f i c  un i t  o r  c ompon e n t ,  a nd
s h a l l  b e  s o  l o c a t e d  t h a t  t h e y  c a n  b e  ob s e r v e d  f r om  t h e  op e r a t o r ’ s  no r ma l
po s i t i on .

5 . 8 . 6  Me c h a n i c a l  v i s u a l  s i gn a l s .  Me c h a n i c a l  v i s u a l  s i gn a l s  ( f l a g s  a nd
I nd i c a t o r s )  s h a l l  b e  i n s t a l l e d  wh e r e  r e qu i r e d  i n  t h e  a i r c r a f t . .

5 . 8 . 7  Ra d a r  a l t i me t e r .  Wh e n  e l e c t r ome c h a n i c a l  r a d a r  a l t i me t e r s  a r e  u s e d
i n  s i ng l e  s e a t  f i gh t e r / a i r c r a f t ,  t h e  l o c a t i on  o f  t h e  a l t i me t e r s  s h a l l
b e  i n  a c c o r d a n c e  t o  F i gu r e  4  ( i mme d i a t e l y  t o  t h e  r i gh t  o f  t h e  a t t i t ud e
i nd i c a t o r ) .

5 . 9  M i s c e l l a n e ou s  c on t r o l s  a nd  e qu i pme n t .

5 . 9 . 1  Ox y g e n  s y s t em  c on t r o l s  a nd  d i s p l a y s  ( i n c l ud i ng  o x y g e n  “ON”  “OF F "
v a l v e ,  o x y g e n  r e gu l a t o r  w i t h  i n t e g r a l  p r e s s u r e  g a uq e  a nd  f l ow  i nd i c a t o r ,
l i qu i d  o x y g e n  qu a n t i t y ) .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  R i gh t  o r  l e f t  s i d e ,  f o r wa r d
on  c on s o l e .  De s i gn  -  Th e  I n t e g r a l  p r e s s u r e  g a ug e  a nd  f l ow  i nd i c a t o r  ( wh e n
u t i l i z e d )  s h a l l  b e  p l a c e d  i n  a  po s i t i on  i n  o r d e r  t o  b e  r e a d i l y  v i s i b l e .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Ou t bo a r d  o f  e a c h  p i l o t ,  f o r wa r d .
De s i gn  -  Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .

5 . 9 . 2  An t i - G  s u i t  c on t r o l .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  A f t  on  t h e  l e f t - h a nd  s i d e
o f  t h e  c o c k p i t  a d j a c e n t  t o  t h e  s e a t .  Ac t u a t i on  -  Pe r f o r ma n c e - r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t  Lo c a t i on  Ou t bo a r d  o f  e a c h  p i l o t  a d j a c e n t  t o
t h e  s e a t .  Ac t u a t i on  -  Pe r f o r ma n c e - r e l a t e d .

5.9.3 Enviromnental control systems and displays.

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  r i gh t - h a nd  c on s o l e
r e a d i l y  a c c e s s i b l e  t o  t h e  p i l o t .  Ac t u a t i on  -  p e r f o r ma n c e  r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t .  Ac c e s s i b l e  t o  t h e  r e s pon s i b l e  c r ewmemb e r .
Ac t u a t i on  -  p e r f o r ma n c e  r e l a t e d .

5 . 9 . 4  Shou l d e r  h a r n e s s  l o c k .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  F o r wa r d  on  t h e  l e f t  s i d e  o f
t h e  s e a t  o r  i mme d i a t e l y  a d j a c e n t  t h e r e t o .  Ac t u a t i on  -  F o r wa r d  t o  l o c k .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  F o r wa r d  on  t h e  l e f t  s i d e  o f  e a c h
s e a t  o r  i mme d i a t e l y  a d j a c e n t  t h e r e t o .  Ac t u a t i on  -  F o r wa r d  t o  l o c k .

5 . 9 . 5  Se a t  a d j u s t me n t  c on t r o l s .

( a )  Lo c a t i on  -  On  t h e  r i gh t  s i d e  o f  e a c h  s e a t  o r  a d j a c e n t  t h e r e t o .
Ac t u a t i on  -  Con t r o l  a c t u a t i on  s h a l l  c o r r e s pond  t o  s e a t  mo v eme n t  d e s i r e d .
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( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  P r e f e r a b l y  r i gh t - h a nd  s i d e

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Two  ma p  s t owa g e  po s i t i on s ,  on e
e a c h  on  r i gh t  a nd  l e f t  c on s o l e  f o r  t h e  c op i l o t  a nd  p i l o t ,  r e s p e c t i v e l y .

5 . 9 . 7  De - i c i ng ,  a n t i - i c i ng ,  a nd  p i l o t  h e a t  c on t r o l s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  On  t h e  r i gh t - h a nd  c on s o l e
r e a d i l y  a c c e s s i b l e .  Ac t u a t i on  -  Pe r f o r ma n c e - r e l a t e d .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  On  t h e  o v e r h e a d  p a n e l  r e a d i l y
a c c e s s i b l e .  Ac t u a t i on  -  Pe r f o r ma n c e  r e l a t e d .

5 . 9 . 8  Ba i l - ou t  a l a r m  sw i t c h .  Lo c a t i on  -  on  eme r g e n c y  p a n e l  op e r a b l e  b y
t h e  p i l o t ' s  t h r o t t l e  h a nd .  De s i gn  -  Th e  sw i t c h  s h a l l  b e  a pp r op r i a t e l y  gu a r d e d
t o  p r e v e n t  i n a d v e r t e n t  a c t u a t i on .

5 . 9 . 9  Eme r g e n c y  powe r  s y s t em  c on t r o l s .

5 . 9 . 9 . 1  Ram  a i r  t u r b i n e  c on t r o l / eme r g e n c y  powe r  un i t / a u x i l l i a r y  powe r  un i t .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  Ac c e s s i b l e  a nd  qp e r a b l e  b y
t h e  p i l o t ’ s  l e f t  h a nd  w i t h  s hou l d e r  h a r n e s s  i n  p l a c e  a nd  l o c k e d .  Ac t u a t i on  -
Pu l l  t o  r e l e a s e .

( b )  S i d e - b y - s i d e .  Lo c a t i on  -  Ce n t e r  c on s o l e  a f t  o f  powe r  c on t r o l s
op e r a b l e  b y  bo t h  p i l o t s .  Ac t u a t i on  -  Pu l l  t o  r e l e a s e .

5 . 9 . 10  Ch e c k o f f  l i s t s .

( a )  S i ng l e  p i l o t / t a nd em  p i l o t .  Lo c a t i on  -  Wh e n  r e qu i r e d ,  t h e  l a nd i ng
c h e c k o f f  l i s t  s h a l l  b e  on  t h e  l e f t  o f  t h e  i n s t r ume n t  p a n e l  a nd  t h e  t a k e o f f
c h e c k o f f  l i s t  on  t h e  r i gh t  o f  t h e  i n s t r ume n t  p a n e l  o r  a d j a c e n t  t h e r e t o .
De s i gn  -  E a c h  t a k e o f f  a nd  l a nd i ng  l i s t  s h a l l  b e  a pp l i c a b l e  t o  a  p a r t i c u l a r
a i r c r a f t  mod e l .  Th e y  s h a l l  c on s i s t  o f  a  l i s t i ng ,  i n  t h e  o r d e r  o f  no r ma l
op e r a t i on ,  o f  on l y  t ho s e  i t ems  p e r ma n e n t l y  f i x e d  i n  t h e  c o c k p i t  a nd  t h e
c h e c k i ng  o f  op e r a t i on s  wh i c h  a r e  n e c e s s a r y  f o r  s a f e t y  o f  f l i gh t  du r i ng  t a k e o f f
a nd  l a nd i ng .  P r e f e r a b l y ,  t h i s  l i s t  s h a l l  c on s i s t  o f  a  s i ng l e  c o l umn .  Wh e r e
mu l t i p l e  c o l umn s  a r e  u s e d ,  t h e  l i s t i ng s  s h a l l  b e  numb e r e d  i n  o r d e r  o f
op e r a t i on .  Th e  l i s t i ng  s h a l l  no t  i n c l ud e  op e r a t i on  o r  a c t u a t i on  d a t a .

( b )  S i d e - b y - s i d e  p i l o t .  Lo c a t i on  -  Pe r ma n e n t l y  i n s t a l l e d  i n  s u c h  a
po s i t i on  a s  t o  b e  c l e a r l y  l e g i b l e  t o  bo t h  t h e  p i l o t  a nd  c op i l o t  i n  t h e i r
no r ma l  po s i t i on s .  I f  n e c e s s a r y ,  dup l i c a t e  s e t s  s h a l l  b e  u s e d .  De s i gn  -
Re qu i r eme n t s  f o r  s i ng l e  p i l o t  a pp l y .
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6 .  NOTES

( Th i s  s e c t i on  c on t a i n s  i n f o r ma t i on  o f  a  g e n e r a l  o r  e x p l a n a t o r y  n a t u r e  t h a t  ma y
b e  h e l p f u l ,  bu t  i s  no t  ma nd a t o r y . )

6 . 1  I n t e nd e d  u s e .  Th i s  do c ume n t  i s  i n t e nd e d  f o r  u s e  du r i ng  t h e  d e s i gn  o f
f un c t i on a l  c r ew  s t a t i on s  o f  m i l i t a r y  f i x e d  w i ng  a i r c r a f t  t o  e s t a b l i s h  t h e
l o c a t i on  a r r a ng eme n t  a nd  a c t u a t i on  o f  c on t r o l s  a nd  d i s p l a y s .

6 . 2  I s s u e  o f  DOD I SS .  Wh e n  t h i s  i s  u s e d  i n  a c qu i s i t i on ,  t h e  a pp l i c a b l e
i s s u e  o f  t h e  DOD I SS  mu s t  b e  c i t e d  i n  t h e  s o l i c i t a t i on  ( s e e  2 . 1 . 1 ) .

6 . 3  I n t e r n a t i on a l  i n t e r e s t .  Ce r t a i n  p r o v i s i on s  o f  t h i s  s t a nd a r d  a r e  t h e
s ub j e c t  o f  i n t e r n a t i on a l  s t a nd a r d i z a t i on  a g r e eme n t s  ( NATO  STANAGs  3217 ,  3218 ,
3219 ,  3220 ,  3221 ,  3258 ,  3341 ,  3359 ,  3370 ,  3692 ,  3705 ,  3869 ,  a nd  ASCC  A I R  STDs
10 / 12 ,  10 / 13 ,  10 / 14 ,  10 / 15 ,  10 / 16 ,  10 / 21 ,  10 / 22 ,  10 / 23 ,  10 / 25 ,  10 / 38 ,  10 / 44 ,
10 / 46 ,  10 / 70 .  Wh e n  c h a ng e  no t i c e ,  r e v i s i on ,  o r  c a n c e l l a t i on  o f  t h i s  s t a nd a r d
i s  p r opo s e d  t h a t  w i l l  mod i f y  t h e  i n t e r n a t i on a l  a g r e eme n t  c on c e r n e d ,  t h e
p r e p a r i ng  a c t i v i t y  w i l l  t a k e  a pp r op r i a t e  a c t i on  t h r ough  i n t e r n a t i on a l
s t a nd a r d i z a i t on  c h a nn e l s ,  i n c l ud i ng  d e p a r t me n t a l  s t a nd a r d i z a t i on  o f f i c e s ,  t o
c h a ng e  t h e  a g r e eme n t  o r  ma k e  o t h e r  a pp r op r i a t e  a c c ommod a t i on s .

6 . 4  Sub j e c t  t e r m  ( k e y  wo r d )  l i s t i ng .

A l t e r n a t e  S i gn a l s G r ound
C l e a r a n c e I l l um i n a t e d
Co c k p i t I n t e g r a l l y
Con t r o l s L e g e nd s
Eme r g e n c y Ma r k i ng
Ge ome t r y Pa n e l s
F l i gh t V i s i on  ( I n t e r i o r )

6 . 5  Ch a ng e s  f r om  p r e v i ou s  i s s u e .  Ma r g i n a l  no t a t i on s  a r e  no t  u s e d  i n  t h i s
r e v i s i on  t o  i d e n t i f y  c h a ng e s  w i t h  r e s p e c t  t o  t h e  p r e v i ou s  i s s u e  du e  t o  t h e
e x t e n s i v e n e s s  o f  t h e  c h a ng e s .

Cu t od i a n s :
A r my  -  AV
Na v y  -  AS
A i r  F o r c e  -  11
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