
FEDERAL AVIATION AGENCY 
FLIGHT STANDARDS SERVICE 

Washington 25, D. C. 

August 31, 1961 

CIVIL AIR REGULATIONS DRAFT RELEASE NO. 61-17 

SUBJECT: Use of A i r c r a f t Simulators for P i l o t Training and Proficiency 

The F l i g h t Standards Service of the Federal Aviation Agency has 
under consideration amendments of Parts 40, 41, and 42 of" the C i v i l 
Air Regulations to prescribe standards for approval of a i r c r a f t 
simulators, courses of training in a i r c r a f t simulators, and the use 
of synthetic t r a i n e r s for proficiency check maneuvers. The reasons 
therefor are set forth in the explanatory statement of the attached 
proposal which i s being published in the Federal Register as a notice 
of proposed rule making. 

The F l i g h t Standards Service desires that a l l persons who w i l l 
be affected by the requirements of t h i s proposal be f u l l y informed 
as to i t s effect upon them and i s therefore c i r c u l a t i n g copies in 
order to afford interested persons ample opportunity to submit comments 
as they may desire. 

Because of the large number of comments which we anticipate 
receiving in response to t h i s draft release, we w i l l be unable to 
acknowledge receipt of each reply. However, you may be assured that 
a l l comment w i l l be given careful consideration. 

I t should be noted that comments must be submitted in duplicate 
to the Docket Section of the Federal Aviation Agency, and in order to 
insure consideration must be received on or before November % 1961. 

Checks 

Director, 
F l i g h t Standards Service 
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F E D E R A L A V I A T I O N A G E N C Y 
F L I G H T STANDARDS S E R V I C E 

[14 C F R P a r t s 40, 41 ,42] 
[Regulatory Docket No. 873; D r a f t Release No. 61-17] 

N O T I C E O F P R O P O S E D R U L E M A K I N G 
U s e of A i r c r a f t S i m u l a t o r s f o r P i l o t T r a i n i n g 

a n d P r o f i c i e n c y C h e c k s 

P u r s u a n t to t h e a u t h o r i t y d e l e g a t e d to m e b y t h e 
A d m i n i s t r a t o r (14 C F R 4 0 5 . 2 7 ) , n o t i c e i s h e r e b y g i v e n 
t h a t t h e r e i s u n d e r c o n s i d e r a t i o n a p r o p o s a l to a m e n d 
P a r t s 40, 43, a n d 42 o f t h e C i v i l A i r R e g u l a t i o n s a s 
h e r e i n a f t e r set f o r t h . 

I n t e r e s t e d p e r s o n s m a y p a r t i c i p a t e i n t h e m a k i n g o f 
t h e p r o p o s e d r u i e s by s u b m i t t i n g s u c h w r i t t e n d a t a , 
v i e w s , o r a r g u m e n t s a s t h e y m a y d e s i r e . C o m m u n i c a 
t i o n s s h o u l d be s u b m i t t e d i n d u p l i c a t e to t h e D o c k e t 
S e c t i o n o f t h e F e d e r a l A v i a t i o n A g e n c y , R o o m C - 2 2 6 , 
1711 N e w Y o r k A v e n u e , N . W . , W a s h i n g t o n 25 , D . C . 
A l l c o m m u n i c a t i o n s r e c e i v e d on or b e f o r e N o v e m b e r 9, 
1901, w i l l be c o n s i d e r e d by t h e A d m i n i s t r a t o r b e f o r e 
t a k i n g a c t i o n u p o n t h e p r o p o s e d r u i e s . T h e p r o 
p o s a l s c o n t a i n e d i n t h i s n o t i c e m a y be c h a n g e d i n t h e 
l i g h t o f c o m m e n t s r e c e i v e d . A l l c o m m e n t s s u b m i t t e d 
w i l l he a v a i l a b l e i n t h e D o c k e t S e c t i o n f o r E x a m i n a 
t i o n b y i n t e r e s t e d p e r s o n s w h e n t h e p r e s c r i b e d d a t e 
f o r r e t u r n o f c o m m e n t s h a s e x p i r e d . 

S i n c e 1954, t h o s e a i r c a r r i e r s u s i n g a i r c r a f t s i m 
u l a t o r s i n t h e i r p i l o t t r a i n i n g p r o g r a m s h a v e b e e n 
a l l o w e d to c o n d u c t a l l b u t f o u r of t h e i r p i l o t - i n - c o m -
m a t i d p r o f i c i e n c y c h e c k m a n e u v e r s i n t h e s i m u l a t o r 
i n s t e a d o f t h e a i r c r a f t . S i m u l a t o r s u s e d i n a c c o m 
p l i s h i n g t h e s e p r o f i c i e n c y c h e c k m a n e u v e r s a r e r e 
q u i r e d to a c c u r a t e l y s i m u l a t e t h e flight c h a r a c t e r i s t i c s 
a n d t h e p e r f o r m a n c e o f t h e p a r t i c u l a r a i r c r a f t t h r o u g h 
a l l r a n g e s of n o r m a l a n d e m e r g e n c y o p e r a t i o n . M a 
n e u v e r s a t m i n i m u m s p e e d s , a p p r o a c h p r o c e d u r e s o n 
t h e l e t d o w n a i d f o r w h i c h t h e l o w e s t m i n i m u m s a r e a u 
t h o r i z e d , l a n d i n g u n d e r c i r c l i n g a p p r o a c h c o n d i t i o n s , 
a n d t a k e o f f s a n d l a n d i n g s w i t h e n g i n e f a i l u r e s m u s t 
he a c c o m p l i s h e d i n t h e a i r c r a f t o n e a c h p r o f i c i e n c y 
c h e c k . 

I n 1957, P a r t s 40, 41 , a n d 42 w e r e a m e n d e d to p e r m i t 
t h e s u b s t i t u t i o n o f a n a p p r o v e d c o u r s e of t r a i n i n g i n 
a n a i r c r a f t s i m u l a t o r , a t a l t e r n a t e 6 - m o n t h i n t e r v a l s , 
f o r t h e p r o f i c i e n c y c h e c k of t h e p i l o t i n c o m m a n d . 
T h e s e a m e n d m e n t s s p e c i f i e d , i n g e n e r a l t e r m s , t h e c h a r 
a c t e r i s t i c s a n d s i m u l a t i o n r e q u i r e m e n t s of a s i m u l a t o r 
w h e n u s e d i n a n a p p r o v e d c o u r s e o f t r a i n i n g , a n d t h a t 
s a m e y e a r the C i v i l A e r o n a u t i c s M a n u a l s w e r e 
a m e n d e d to s p e c i f y t h e s y s t e m s or c o n d i t i o n s t h a t t h e 
s i m u l a t o r s h o u l d f u l l y s i m u l a t e . S i n c e t h a t t i m e 
t h e s e r u l e s a n d p o l i c i e s , t o g e t h e r w i t h a s i m u l a t o r 
f l ight t e s t p r o g r a m d e v e l o p e d b y t h e F A A , h a v e been 
u s e d to e v a l u a t e t h e s u i t a b i l i t y of a i r c r a f t s i m u l a t o r s 
f o r u s e i n a p p r o v e d s i m u l a t o r t r a i n i n g c o u r s e s . 

D e v e l o p m e n t s in t h e a v i a t i o n i n d u s t r y w i t h i n t h e 
l a s t f e w y e a r s h a v e b r o u g h t a b o u t a s u b s t a n t i a l i n 
c r e a s e i n t h e u s e of a i r c r a f t s i m u l a t o r s f o r t r a i n 

i n g a n d c h e c k i n g t h e p r o f i c i e n c y o f a i r c a r r i e r flight 
c r e w m e m b e r s . W h e n t h e r e g u l a t i o n s w e r e a m e n d e d i n 
1959 to r e q u i r e a p p r o v a l o f t r a i n i n g p r o g r a m s a n d 
a n n u a l p r o f i c i e n c y c h e c k s o f p i l o t s o t h e r t h a n p i l o t s i n 
c o m m a n d , t h e a i r c a r r i e r s w e r e a l l o w e d to s u b s t i t u t e 
a n a p p r o v e d c o u r s e o f t r a i n i n g i n t h e i r s i m u l a t o r s f o r 
t h e s e p r o f i c i e n c y c h e c k s , a t a l t e r n a t e 1 2 - m o n t h i n t e r 
v a l s . I n a d d i t i o n , t h e A g e n c y , i n a p p r o v i n g t r a i n i n g 
p r o g r a m s , h a s p e r m i t t e d a 2 5 - p e r c e n t r e d u c t i o n i n a i r 
c r a f t flight t r a i n i n g f o r t h o s e p r o g r a m s t h a t i n c l u d e 
a p p r o v e d s i m u l a t o r t r a i n i n g . L e s s e r r e d u c t i o n s h a v e 
been a l l o w e d f o r t r a i n i n g i n s y n t h e t i c t r a i n e r s or 
s i m u l a t o r s t h a t do not m e e t t h e s t a n d a r d s f o r u s e 
i n a p p r o v e d s i m u l a t o r c o u r s e s . T h e s i m u l a t o r i n 
d u s t r y i t s e l f h a s m a d e r a p i d a d v a n c e s , n o t o n l y i n 
t h e a r t of s i m u l a t i o n , b u t a l s o i n e x p a n s i o n of t h e 
a r e a s t h e y s i m u l a t e . 

B e c a u s e o f t h e w i d e v a r i e t y o f u s e s f o r a i r c r a f t 
s i m u l a t o r s , a n d t h e e x t e n s i v e p o s s i b i l i t i e s t h e y offer 
f o r i m p r o v e d t r a i n i n g , w e n e e d a b e t t e r m e t h o d of 
a p p r o v i n g t h e i r u s e i n t h e v a r i o u s p h a s e s of a i r c a r 
r i e r t r a i n i n g a n d flight c h e c k i n g . A s t h e f i r s t s t e p i n 
d e v e l o p i n g s u c h a m e t h o d , w e i s s u e d , o n M a y 6, 1960, 
a d i s c u s s i o n d r a f t o f p r o p o s e d s t a n d a r d s f o r a i r c r a f t 
s i m u l a t o r s a n d a p p r o v e d s i m u l a t o r t r a i n i n g c o u r s e s . 
T h i s d r a f t i n c l u d e d n o t o n l y t h e s y s t e m s s i m u l a t i o n r e 
q u i r e m e n t s t h a t a r e n o w c o v e r e d i n t h e C A M s , b u t a l s o 
p r o p o s e d s p e c i f i c s t a n d a r d s a n d t o l e r a n c e s f o r s i m 
u l a t o r p e r f o r m a n c e a n d flight c h a r a c t e r i s t i c s . T h e 
d r a f t w a s d i s t r i b u t e d to a i r c a r r i e r s , t r a i n i n g a i d s 
m a n u f a c t u r e r s , a s s o c i a t e d a i r c r a f t i n d u s t r i e s , a n d 
t e c h n i c a l p e r s o n n e l a s s o c i a t i o n s ; a n d t h e p r o p o s e d 
s t a n d a r d s w e r e s u b s e q u e n t l y d i s c u s s e d w i t h v a r i o u s 
i n d u s t r y g r o u p s . T h e c o m m e n t s a n d s u g g e s t i o n s of 
t h e s e i n t e r e s t e d p e r s o n s a n d g r o u p s h a v e b e e n c o n 
s i d e r e d i n t h e p r e p a r a t i o n o f t h i s n o t i c e . 

T h e a m e n d m e n t s p r o p o s e d h e r e i n w o u l d define a n 
a i r c r a f t s i m u l a t o r a s a n a p p r o v e d t r a i n i n g d e v i c e t h a t 
f u l l y s i m u l a t e s t h e s y s t e m s , p e r f o r m a n c e , a n d flight 
c h a r a c t e r i s t i c s of a p a r t i c u l a r a i r c r a f t i n a c c o r d a n c e 
w i t h s t a n d a r d s s p e c i f i e d b y t h e D i r e c t o r , F l i g h t S t a n d 
a r d s S e r v i c e . T h i s d e f i n i t i o n w o u l d p r o v i d e a c l e a r d i s 
t i n c t i o n b e t w e e n a n a i r c r a f t s i m u l a t o r , w h i c h w o u l d 
be a n a p p r o v e d d e v i c e , a n d a s y n t h e t i c t r a i n e r , w h i c h 
i s a d e v i c e a n a i r c a r r i e r i s a p p r o v e d to u s e f o r s i m u 
l a t i n g c e r t a i n o p e r a t i n g c o n d i t i o n s . T h e s e p r o p o s e d 
a m e n d m e n t s w o u l d a l s o a u t h o r i z e a n a i r c a r r i e r to 
c o n d u c t a l l b u t f o u r o f i t s p i l o t p r o f i c i e n c y c h e c k m a 
n e u v e r s i n a n a i r c r a f t s i m u l a t o r , w i t h o u t f u r t h e r s p e 
c i f i c a p p r o v a l for e a c h m a n e u v e r i n v o l v e d , a n d w o u l d 
r e q u i r e t h a t a i r c r a f t s i m u l a t o r s be u s e d i n c o n -
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ducting approved courses of simulator training. In 
addition, the propose*! amendments would allow in
dividual approval for an air carrier to conduct speci
fied pilot proficiency check maneuvers in a synthetic 
trainer, if the trainer adequately simulated the sys
tems, performance, and flight characteristics of the 
applicable aircraft for those particular maneuvers. 
Although not covered by this proposal, the Flight 
Standards Service, in a separate notice, is proposing 
to allow a it-percent reduction in aircraft flight time 
for those approved air carrier training programs 
that include a specified amount of training in an air
craft simulator. 

Under this proposal, standards and procedures for 
approval of aircraft simulators and simulator train
ing courses, as well as procedures for obtaining ap
proval to use synthetic trainers in accomplishing pilot 
proficiency check maneuvers, would be published in 
an appendix to the Civil Aeronautics Manuals. Such 
standards would be used not only as a suide in ap
proving aircraft simulators, but also in evaluating the 
adequacy of synthetic trainers for use in conducting 
air carrier training programs and pilot proficiency 
check maneuvers. The present CAM material on the 
use of synthetic trainers for pilot checks, and re
quirements for approval of simulator training courses, 
would be deleted. 

We believe the adoption of the?* proposed standards 
as guidelines to the industry will stimulate further 
advances in the art of simulation, and will contribute 
to the development of training devices that will afford 
optimum training value for crewmembers. thereby in
creasing safety in air commerce. Standards adopted 
as a result of this notice would be reviewed period
ically, and revised as experience and industry develop
ments indicated. 

In consideration of the foregoing, it is proposed to 
amend Parts 40. 41. and 42 of the Civil Air Regula
tions as follows : 

1. By amending § 4f>.n nf Part 40 by adding in 
proper alphabetical order a new definition to read as 
follows: 

40.5 Definitions. * * * 
Aircraft ximubttor. An aircraft simulator is an 

approved training device that fully simulates the sys
tems, performance, and flight characteristics of a par
ticular airplane in acvordan<« with standards speci
fied by the Director, Flight Standards Service. 

2. By amending J 4 r t . 3 i ' r 2 i h ) hy revising subpara
graph ( 3 ) and by adding a new subparagraph ( 4 ) to 
read as follow-:; 

$0,302 Pilot check*. * * * 
lb) Proficiency check. * * * 

( 3 ) An air carrier may use an aircraft simulator 
or a synthetic trainer to conduit proficiency check 
maneuvers required by subparagraph (2> of this para
graph, subject to the conditions set forth in sub
divisions (i) through (iii) of this subparagraph. 

(i) Maneuvers at minimum speeds, approach pro
cedures on the letdown aid for which the lowest 
minimums are authorized, landings under circling ap
proach conditions, and takeoffs and landings with en

gine failures shall be given in the appropriate air
plane on each proficiency check. When a synthetic 
trainer is used to conduct a portion of the proficiency 
check, any additional maneuvers that have not been 
approved hy the Administrator or his authorised repre
sentative for accomplishment in the trainer shall also 
be given in the appropriate airplane. 

(ii) The aircraft simulator shall simulate the sys
tems, performance, and flight characteristics of the 
particular airplane used in conducting the proficiency 
check. For each maneuver approved for accomplish
ment in a synthetic trainer, the air carrier shall show 
that the trainer meets the appropriate standards for 
simulation of the systems, performance, and flight 
characteristics of the particular airplane used in con
ducting the proficiency check. 

(iiit That portion of the proficiency check given 
in an aircraft simulator or a synthetic trainer shall be 
conducted by a check pilot or a representative of the 
Administrator. 

( 4 ) Subsequent to the initial pilot proficiency check, 
an approved course of training in an appropriate air
craft simulator, if satisfactorily completed, may be 
substituted at alternate 6-month intervals for the 
proficiency check required by subparagraph ( 1 ) of this 
paragraph. The course of training shall be approved 
in accordance with standards and procedures pre
scribed by the I>irector. Flight Standards Service. 

3. Ry deleting 40 .302 -3 , 4 0 . 3 0 2 - 1 , and 40 .302 -5 . 
4. By amending § 40.305 by redesignating para

graphs (b) and (c) as paragraphs (c) and (d), and 
adding a new paragraph (b) to read as follows: 

40.305 Proficiency check; second in command. * * * 
<b) An air carrier may use an aircraft simulator 

or a synthetic trainer to conduct proficiency check 
maneuvers required by paragraph (a) of this sec
tion, subject to the conditions set forth in subpara
graphs ( 1 ) through ( 3 ) of this paragraph. 

( 1 ) Slow flight, approach procedures on the let
down aid for which the lowest minimums are au
thorized, landings under circling approach conditions, 
and takeoffs and landings with engine failures shall 
be given in the appropriate airplane on each pro
ficiency check. When a synthetic trainer is used 
to conduct a portion of the proficiency check, any addi
tional maneuvers that have not been approved by the 
Administrator or his authorized representative for 
accomplishment in the trainer shall also be given in 
the appropriate airplane. 

( 2 ) The aircraft simulator shall simulate the sys
tems, performance, and flight characteristics of the 
particular airplane used in conducting the proficiency 
check. For each maneuver approved for accom
plishment in a synthetic trainer, the air carrier shall 
show that the trainer meets the appropriate standards 
for simulation of the systems, performance, and flight 
characteristics of the particular airplane used in con
ducting the proficiency check. 

( 3 ) That portion of the proficiency check given in 
an aircraft simulator or a synthetic trainer shall be 
conducted by a check pilot or a representative of the 
Administrator. 



5. H y u d d i n g a n a p p e n d i x to P a r t 40 to r e a d a s 
f o l l o w s : 

A P P E N D I X 
Standards and procedures for approval of aircraft 

simulators, courses of training in aircraft simula
tors, and the use of synthetic trainers for pro
ficiency check maneuvers 

A P P R O V A L O F A I R C R A F T S I M U L A T O R S 

1. Application for approval. T h e a i r c a r r i e r s h a l l 
s u b m i t a n a p p l i c a t i o n f o r a p p r o v a l o f a n a i r c r a f t s i m 
u l a t o r , i n t r i p l i c a t e , to t h e F A A P r i n c i p a l O p e r a t i o n s 
I n s p e c t o r . T h e a p p l i c a t i o n s h a l l i n c l u d e t h e f o l 
l o w i n g : 

( a ) F o r t h o s e i t e m s l i s t e d i n s e c t i o n 3 of t h i s a p 
p e n d i x , i n f o r m a t i o n a n d d a t a n e c e s s a r y to s h o w t h a t 
t h e s i m u l a t o r a d e q u a t e l y s i m u l a t e s t h e m i n i m u m a n d 
m a x i m u m l i m i t s of t h e s y s t e m s f o r t h e a i r p l a n e b e i n g 
s i m u l a t e d , a s s h o w n i n t h e a p p r o v e d A i r p l a n e F l i g h t 
M a n u a l a n d / o r t h e m a i n t e n a n c e s e c t i o n of t h e a i r 
C u r r i e r ' s m a n u a l : 

( h ) A l i s t o f a n y i n s t r u m e n t s , c o n t r o l s , e q u i p 
m e n t , o r o t h e r i t e m s p e r t i n e n t to t r a i n i n g o r p r o f i 
c i e n c y c h e c k i n g t h a t a r e i n t h e a i r p l a n e b e i n g s i m 
u l a t e d , h u t h a v e not been i n c o r p o r a t e d i n t h e s i m 
u l a t o r : a n d a n y d e f i c i e n c i e s i n t h e a r e a of p e r f o r m 
a n c e a n d flight c h a r a c t e r i s t i c s ; a n d 

( c ) C o m p a r a t i v e d a t a s h e e t s s h o w i n g t h a t t h e 
p e r f o r m a n c e a n d f l ight c h a r a c t e r i s t i c s o f t h e a i r 
c r a f t s i m u l a t o r h a v e b e e n f l ight c h e c k e d a n d f o u n d 
to be w i t h i n t h e l i m i t s p r e s c r i b e d f o r t h e i t e m s l i s t e d 
in s e c t i o n 4 o f t h i s a p p e n d i x . T h e a i r p l a n e d a t a u s e d 
f o r c o m p a r i s o n p u r p o s e s s h a l l be a p p l i c a b l e to t h e 
c u r r e n t l y c e r t i f i c a t e d a i r p l a n e . S u c h d a t a m a y be 
o b t a i n e d : 

( 1 ) F r o m t h e a p p r o v e d A i r p l a n e F l i g h t M a n u a l , 
T y p e I n s p e c t i o n R e p o r t s , or o t h e r flight t e s t d a t a p r o 
v i d e d b y t h e a i r p l a n e m a n u f a c t u r e r , i f s a t i s f a c t o r y to 
t h e A d m i n i s t r a t o r : or 

( 2 ) B y flight t e s t s c o n d u c t e d i n a c c o r d a n c e w i t h 
t h e p r o v i s i o n s o f P a r t 4b of t h e C i v i l A i r R e g u l a 
t i o n s i n t h e a i r c a r r i e r ' s o w n a i r p l a n e . I f t h i s p r o 
c e d u r e i s u s e d , p e r f o r m a n c e a n d flight c h a r a c t e r i s t i c s 
d a t a for t h e e.g. l i m i t s a n d w e i g h t s u s e d d u r i n g t r a i n 
i n g w i l l be s a t i s f a c t o r y . A r e p r e s e n t a t i v e o f t h e A d 
m i n i s t r a t o r w i l l p a r t i c i p a t e i n t h e flight t e s t p r o g r a m 
c o n d u c t e d b y t h e a i r c a r r i e r . B e f o r e s t a r t i n g t h e s e 
f l i g h t s , a n o u t l i n e o f t h e t e s t s to be c o n d u c t e d i n 
t h e a i r p l a n e s h a l l be p r e p a r e d a n d c o o r d i n a t e d b y t h e 
a i r c a r r i e r w i t h t h e a s s i g n e d F A A i n s p e c t o r . T h i s 
o u t l i n e s h a l l c o n t a i n p r o c e d u r e s to he f o l l o w e d a n d 
d a t a to h e o b t a i n e d d u r i n g e a c h p h a s e of t h e flight 
t e s t i n g p r o g r a m . A n y d a t a so o b t a i n e d w i l l be a c 
c e p t a b l e f o r u s e by o t h e r a i r c a r r i e r s u s i n g t h e s a m e 
t y p e o f e q u i p m e n t , w h e n a p p r o p r i a t e a r r a n g e m e n t s a r e 
m a d e w i t h t h e a i r c a r r i e r o r i g i n a t i n g t h e d a t a . 

2. Provisions for aircraft simulator maintenance 
and modification. T h e a i r c a r r i e r s h a l l p r o v i d e t h e 
f o l l o w i n g p e r s o n n e l , p r o c e d u r e s , a n d f a c i l i t i e s f o r 
m a i n t e n a n c e a n d m o d i f i c a t i o n o f t h e a i r c r a f t s i m 
u l a t o r : 

( a ) A n a d e q u a t e n u m b e r o f q u a l i f i e d m a i n t e n a n c e 
p e r s o n n e l ; 

( b ) A d e q u a t e p r o c e d u r e s f o r p r e f l i g h t i n s p e c t i o n of 1 

t h e s i m u l a t o r s i m i l a r to t h o s e f o r t h e a i r p l a n e b e i n g 
s i m u l a t e d ; 

( c ) A d a i l y d i s c r e p a n c y log to be u s e d b y t h e s i m 
u l a t o r i n s t r u c t o r or c h e c k a i r m a n a t t h e t e r m i n a t i o n 
of e a c h t r a i n i n g o r c h e c k flight; 

( d ) A p r e v e n t i v e m a i n t e n a n c e s c h e d u l e to be f o l 
l o w e d i n m a i n t a i n i n g t h e s i m u l a t o r , i n c l u d i n g s i m u l a 
tor o v e r h a u l p e r i o d s : a n d 

( e ) A m o d i f i c a t i o n p r o g r a m f o r k e e p i n g t h e c o n 
figuration, p e r f o r m a n c e , a n d flight c h a r a c t e r i s t i c s of 
t h e s i m u l a t o r t h e s a m e a s t h o s e of t h e a i r p l a n e b e i n g 
s i m u l a t e d . 

N O T E : T h e a i r c a r r i e r m a y a l s o i n c l u d e , a s a p a r t 
of t h e s i m u l a t o r m a i n t e n a n c e p r o g r a m , p r o v i s i o n s f o r 
c o n t i n u a t i o n of t r a i n i n g a c t i v i t i e s f o r a s p e c i f i e d 
p e r i o d of t i m e w i t h c e r t a i n s i m u l a t o r c o m p o n e n t s i n 
o p e r a t i v e . S u c h p r o v i s i o n s s h a l l be l i m i t e d to i n s t r u 
m e n t s o r e q u i p m e n t n o t e s s e n t i a l f o r a c c o m p l i s h i n g 
t h e p a r t i c u l a r p h a s e o f t r a i n i n g i n v o l v e d . 

3. Minimum standards for simulation Of airplane 
systems. T h e s i m u l a t o r s h a l l s i m u l a t e a t l e a s t t h e 
f o l l o w i n g i t e m s a n d s y s t e m s of t h e a i r p l a n e b e i n g s i m 
u l a t e d : Provided. T h a t n o s y s t e m o r i t e m w i l l be r e 
q u i r e d f o r a p p r o v a l i f it i s n o t n e c e s s a r y to t h e p e r 
f o r m a n c e o f t h e n o r m a l a n d e m e r g e n c y o p e r a t i n g p r o 
c e d u r e s s p e c i f i e d i n t h e a i r c a r r i e r ' s m a n u a l f o r s u c h 
a i r p l a n e : 

( a ) A l l n o r m a l c o c k p i t n o i s e r e l a t e d to e n g i n e o r 
a e r o d y n a m i c n o i s e ( a d j u s t a b l e v o l u m e i s p e r m i s s i b l e ) ; 

( b ) A l l flight c o n t r o l s ; 
( c ) G u s t l o c k s ; 
( d ) T r i m t a b s ; 
( e ) L a n d i n g g e a r o p e r a t i o n ; 
( f ) W h e e l b r a k e s ; 
( g ) S t e e r i n g m e c h a n i s m s u s e d o n t h e g r o u n d ; 
( h ) W i n g flaps a n d s p o i l e r s ; 
( i ) P o w e r p l a n t o p e r a t i o n s ; 
( j ) P r o p e l l e r c o n t r o l s a n d c i r c u i t y ; 
( k ) A n t i d e t o n a t i o n i n j e c t i o n s y s t e m s ( w h e n a p p l i 

c a b l e ) ; 
(1) F u e l a n d o i l s y s t e m s ; 

( n i ) C o c k p i t . T h e s i m u l a t o r s h a l l r e p r e s e n t a f u l l 
s c a l e m o c k u p , i n c l u d i n g n o r m a l f l ight c r e w s t a t i o n s 
a n d a c c o m m o d a t i o n s f o r t h e i n s t r u c t o r o r c h e c k a i r m a n , 
a n d s h a l l tie r e p r e s e n t a t i v e of a t y p i c a l fleet a i r p l a n e . 

( D ) C i r c u i t b r e a k e r s t a t i o n s m a n a g e a b l e b y t h e 
f l i g h t c r e w i n t h e flight c o m p a r t m e n t ( t h o s e n o t r e 
l a t e d to e s s e n t i a l f l ight e q u i p m e n t o r s y s t e m s n e e d not 
lie o p e r a t i v e ) ; 

<o) H y d r a u l i c s y s t e m s ; 

( p ) F i r e d e t e c t i o n a n d e x t i n g u i s h i n g s y s t e m s ; 
( q ) P n e u m a t i c s y s t e m s ( i n c l u d i n g e m e r g e n c y a i r 

b r a k e s ) ; 
( r ) E l e c t r i c a l s y s t e m s ; 
( s ) I n t e r i o r c o c k p i t l i g h t s ; 
( t ) E x t e r i o r l i g h t c o n t r o l s ; 

( u ) P r e s s u r i z a t i o n a n d a i r - c o n d i t i o n i n g s y s t e m s ( i n 
s t r u m e n t i n d i c a t i o n a n d w a r n i n g s i g n a l s ) ; 

( v ) D e i c i n g a n d a n t i - i c i n g s y s t e m s ; 
( w ) S u p p l e m e n t a l b r e a t h i n g s y s t e m s ( t h e s y s t e m s 

m a y be c h a r g e d w i t h o r v e n t e d to a i r ) ; a n d 
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( s ) Other special systems peculiar to certain air
planes as necessary in view of the training value of 
the system*. 

4. Minimum xtandirds of tolerance for performance 
and flight chnructeriitics. The simulator shall sim
ulate the performance ami flight characteristics of the 
particular airplane being simulated in accordance 
with the standards of tolerance specified in this sec
tion. 

(a) Performance, i Weight and e.g. optional unless 
otherwise noted i. Fur those item? listed below, where 
where airspeeds apply, the maximum tolerance shall 
be ± 2 seconds or = 10 percent, whichever is greater, 
unless otherwise specifically noted- For those items 
where air speeds apply, the maximum tolerance shall 
be — 5 knots, except in the case of the difference be
tween stall and stall-warning airspeed, and the differ
ence in this instance shall be within ± 2 knots of that 
for the appropriate airplane but in no case shall the 
stall occur before the stall warning. For those items 
where climb rates apply, a maximum tolerance of ± HO 
feet or 10 percent, whichever is greater, shall be 
acceptable. 

l l ) Propeller feathering time i if applicable). 
(2) Landing gear operating time. 
(3) Wing flap operating time. 
( 4 ) Calibration of gyrocompass and ttirn-and-bank 

indicator in standard rate turns and 30 degree banked 
turns, through a range of 90 degrees. 

(51 Takeoff acceleration time. 
(6) Stall speeds and stall-warning speeds over a 

range of weights and nap settings. 
(7) Engine power i thrust! calibration at takeoff 

and maximum continuous ratings over an altitude 
range: as follows : 

I i ) Reciprocating engines: For a given BMEP and 
RPM. the MAP tolerance shall be = 1 inch. 

H i t Turbine engines: For a given EPR, N, and N„ 
tolerances shall be ± 2 percent, and 

4 ii11 Critical altitude: The tolerance for critical 
altitude shall be ± 800 feet. 

(iv) Tolerances in subdivisions l i l and (ii) of this 
subparagraph shall be allowed for speed versus power, 
and climb rates. 

181 Speed versus power in level flight at cruise 
altitude. 

(9) Rates of climb versus altitude in the following 
configurations : 

( i i Takeoff gear down i one engine inoperative!. 
( i i ) Takeoff gear up ione engine inoperative). 
(iii) Final takeoff i one engine inoperative), 
i iv) All engines en route. 
(v) One-engine-inoperative en route climb. 
iv i l Two-engine-inoperative en route climb (for 

airplanes with four or more engines). 
i vii i Approach (one engine inoperative!, and 
(viii) Landing. 
NOTE: Include two weights in at least one con

figuration, and two temperatures in at least one other 
configuration. 

(10) Rates of climb versus airspeed for one takeoff 
and one en route configuration. 

( I l l M P / B M E P / R P M relationships shall conform 
to airplane data. EPR/Compressor/RPM relation
ships shall conform to airplane data. 

lb) Flight characteristics. (Weight and e.g. op
tional unless otherwise noted). For those items listed 
below where control forces apply, the maximum toler
ance shall be ± 8 pounds or ± 25 percent, whichever 
is the greater, except that in regard to rudder forces 
the tolerances shall be ± 10 pounds or 20 percent, 
whichever is greater. In no case shall there be a 
force reversal. For those items where time require
ments apply, the maximum tolerance shall be ± 2 
seconds or ± 25 percent, whichever is greater. In 
those areas for which limitations are not set forth, 
such as compressibility trim change, nature of stall 
warning, Dutch roll characteristics, emergency de
scents, and features peculiar to certain types of air
planes, a representative of the Administrator will spe
cify appropriate limitations, taking into consideration 
their training value. 

(1) Static longitudinal stability in the following 
configurations (this range of tolerance shall be applied 
within 15 percent of trim speed and return to trim 
shall he within ± 5 knots) : 

(1) Landing, 
(ii) Approach, 
(iii) Cruise (high and low altitude), and 
(iv) Climb. 
N O T E : Include a e.g. range for at least one of the 

above configurations. 
(2) Longitudinal control forces for configuration 

changes as follows (control forces required to main
tain speed will be indicative of trim changes) : 

(i) Flap retraction—power off and power on, 
(ii) Flap extension, 
(iii) Power (thrust) application, and 
(iv) Go-around from balked landing. 
(3) Aileron forces versus wheel deflection. 
( 4 ) Rudder forces versus pedal deflection. 
(5) Minimum control speed. 
(6) Stall characteristics, including nature of stall 

warning and instrument indications during recovery. 
Stall tests shall also be conducted in 30 degree banked 
turns. 

(7) Stick force per "g." 
(8) Roll rates. 
(9) Features, peculiar to the airplane, such as 

Dutch roll, compressibility trim changes, etc., where 
these features have a significant effect on procedures 
or handling characteristics. 

(10) Buffeting demonstrations as experienced in 
stalls, or, as applicable, high Mach numbers up to 
design Mach limits. 

(11) Other items required by a representative of 
the Administrator. 

5. Minimum standards of tolerance for simulator 
navigational recorders (course and altitude). At any 
altitude, and on any heading, the distance traveled by 
the recorder with zero wind in a particular time inter
val shall be equivalent to ± 5 percent of the horizontal 
component of the true airspeed multiplied by the time 
interval. The track of the course recorder on the 
chart with no wind shall agree with the true heading 
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of the simulator within + 3 degrees, which shall in
clude allowances for instrument error. This shall ap
ply when the simulator is turning as well as flying a 
straight course. The track of the altitude recorder 
shall indicate within ± 20 feet the actual glide path 
as shown on the flight instruments during simulated 
I L S or PAR approaches, when within 20 miles of the 
station. 

6. Cancellation of approval. The failure of an air
craft simulator to meet the standards and tolerances 
specified in this section shall he sufficient reason for 
cancelling the approval of such simulator. 

APPROVAL OF A I R C R A F T SIMULATOR 
TRAINING COURSES 

11. Application for approval. The air carrier shall 
submit an application for approval of a course of 
training in an aircraft simulator, in triplicate, to the 
FAA Principal Operations Inspector. The applica
tion shall include a simulator training course curricu
lum and .sufficient descriptive material to evaluate the 
scope and adequacy of the course of training to he 
accomplished, arid to determine that the course meets 
the standards prescribed in section 12. 

12. Standards for approval of simulator training 
courses. 

(a) The simulator training course curriculum shall 
include at least those items specified in subparagraphs 
(1) through (3) of this paragraph. 

(1) Simulator flight training and instruction of at 
least 4 hours in all normal and emergency operating 
procedures, as shown in the approved Airplane Flight 
Manual; the maneuvers required by S 40.302(b) and/or 
§ 40.305; and those maneuvers peculiar to the partic
u l a r airplane being simulated, such as Hutch roll, 
etc. Flight maneuvers that require visual reference 
to the ground need not be included. 

(2) Ground training consisting of at least 2 hours 
of simulator briefing and debriefing instructions. 

(3) Minimum performance standards for flight 
crewmembers. Such standards shajl not be less than 
the current requirements established for proficiency 
checks In the particular airplane being simulated. 

(b) Approval of the aircraft simulator(s) to be 
used in the training course shall have been based on 
simulation of the particular airplane(s) operated by 
the air carrier: Provided. That another air carrier's 
simulator may be used if the applicant shows that 
the instrumentation, radio equipment, control arrange
ment, systems, performance, and flight characteristics 
are consistent with his own airplane(s). 

(c) The air carrier shall provide an adequate number 
of simulator instructors. Bach such instructor shall 
hold a valid airline transport pilot certificate with an 
appropriate type rating for the airplane being simu

lated. Satisfactory completion of the approved sim
ulator course shall be certified to by a company check 
airman or a representative of the Administrator. 

(d) The air carrier shall establish and maintain 
a record system that shows, for each trainee or crew
member participating in the course of training, the 
course instruction, course time, and grades received. 

13. Revisions to approved course of training. Re
quests for revisions of the approved training course 
shall be submitted and handled in the same manner 
established for initial approval. 

APPROVAL TO U S E S Y N T H E T I C T R A I N E R S F O R 
P R O F I C I E N C Y C H E C K MANEUVERS 

21. Application for approval. The air carrier shall 
submit for approval a list of the maneuvers to be 
accomplished in the synthetic trainer. Such applica
tion shall be submitted, in triplicate, to the FAA Prin
cipal Operations Inspector. 

22. Procedure for approval. A representative of 
the Administrator will evaluate and determine the 
adequacy of maneuvers simulated, and will specify 
those that may be accomplished in the trainer. 

23. Use of aircraft simulators or synthetic trainers 
owned or operated by another air carrier. The use of 
another air carrier's simulator or trainer is per
missible, provided the instrumentation, radio equip
ment, control arrangement, systems, performance, and 
flight characteristics are consistent with those of the 
aircraft operated. Specific approval by the Admin
istrator or his authorized representative is required 
to conduct a portion of the proficiency check in another 
air carrier's aircraft simulator. Check airmen used 
in conducting the checks shall be those designated for 
the air carrier operating the airplane. 

24. Cancellation of approval. The failure of a syn
thetic trainer to meet the standards and tolerances re
quired for approval to use such trainer for proficiency 
check maneuvers shall be sufficient reason for can
celling such approval. 

* * * * * 

6. By promulgating amendments to Parts 41 and 42 
of the Civil Air Regulations similar to those proposed 
herein. 

These amendments are proposed under the authority 
of sections 313(a), 601, 604, anil 605 of the Federal 
Aviation Act of 1958; (72 Stat. 752, 775, 778; 49 U.S.C. 
1354(a), 1421, 1424, 1425). 

Ay, ^<P^ 
Director, 
Flight Standards Service 

Issued in Washington, D.C., on August 31, 1961. 
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