
Title 14—AERONAUTICS AND 
SPACE 

Chapter I—Federal Aviation Admin­
istration, Department of Transporta­
tion 

f D o c k e t N o . 10955, A m d t . 37-35, 43-17, 9 1 -
107 ,131 -101 ,127 -31 , 136-33] 

AIRBORNE ATC TRANSPONDER 
EQUIPMENT 

T h e p u r p o s e o f t h e s e a m e n d m e n t s t o 
P a r t s 3 7 , 4 3 , 9 1 , 1 2 1 , 1 2 7 , a n d 135 o f t h e 
F e d e r a l A v i a t i o n R e g u l a t i o n s is t o p r o ­
v i d e n e w s t a n d a r d s f o r A i r b o r n e A T C 
T r a n s p o n d e r E q u i p m e n t a n d t o r e q u i r e 
t h a t t r a n s p o n d e r s i n a i r c r a f t m e e t T S O 
s t a n d a r d s . 

T h e s e a m e n d m e n t s a r e b a s e d o n a 
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 ( N o t i c e 
7 1 - 1 0 ) i s s u e d o n M a r c h 2 2 , 1 9 7 1 , a n d 
p u b l i s h e d i n t h e F E D E R A L R E G I S T E R o n 

M a r c h 3 0 , 1 9 7 1 ( 3 6 F . R . 5 8 5 3 ) . N u m e r o u s 
c o m m e n t s w e r e r e c e i v e d i n r e s p o n s e t o 
N o t i c e 7 1 - 1 0 a n d t h e r e l e v a n t c o m m e n t s 
a r e d i s c u s s e d b e l o w . B a s e d u p o n t h e s e 
c o m m e n t s a n d u p o n f u r t h e r c o n s i d e r a ­
t i o n b y t h e F A A , a n u m b e r o f c h a n g e s 
h a v e b e e n m a d e t o t h e p r o p o s e d r u l e . 

I n t e r e s t e d p e r s o n s h a v e b e e n a f f o r d e d 
a n o p p o r t u n i t y t o 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 s e a m e n d m e n t s , a n d d u e c o n ­
s i d e r a t i o n h a s b e e n g i v e n t o a l l r e l e v a n t 
m a t t e r p r e s e n t e d . E x c e p t a s m o d i f i e d by 
t h e f o l l o w i n g d i s c u s s i o n , t h e r e a s o n s f o r 
t h e s e a m e n d m e n t s a r e t h o s e s e t f o r t h i n 
t h e N o t i c e . 

A n u m b e r o f c o m m e n t s o b j e c t e d t o t h e 
u s e o f t h e T S O s y s t e m f o r t h e a p p r o v a l Of 
C l a s s 2 A a n d 2 B A T C t r a n s p o n d e r s . T h e 
c o m m e n t a t o r s a s s e r t t h a t t h e T S O s y s ­
t e m is p r i m a r i l y i n t e n d e d t o p r o v i d e a p ­
p r o v a l s f o r e q u i p m e n t f o r a i r c a r r i e r o p ­
e r a t i o n s , t h a t i t is t o o t i m e c o n s u m i n g 
a n d c o s t l y f o r e q u i p m e n t i n t e n d e d t o b e 
u s e d o n g e n e r a l a v i a t i o n a i r c r a f t , a n d 
t h a t a l t e r n a t i v e a p p r o v a l m e t h o d s s h o u l d 
b e a l l o w e d . I t s h o u l d b e n o t e d t h a t u n d e r 
§ 2 1 . 3 0 5 o f t h e F e d e r a l A v i a t i o n R e g u l a ­
t i o n s a n a p p l i a n c e m a y b e a p p r o v e d 
u n d e r t h e T S O s y s t e m , o r a s p a r t o f t h e 
a i r c r a f t d e s i g n u n d e r t h e a i r c r a f t t y p e 
c e r t i f i c a t i o n p r o c e d u r e s , o r i n a n y o t h e r 
m a n n e r a p p r o v e d b y t h e A d m i n i s t r a t o r . 
T h e s a m e m e t h o d s o f a p p r o v a l a r e p e r -
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m i t t e d u n d e r t h e p r o p o s a l a n d t h i s 
a m e n d m e n t . T h e F A A d o e s n o t b e l i e v e 
t h a t t h e m e t h o d s s u g g e s t e d b y t h e c o m ­
m e n t a t o r s w o u l d p r o v i d e t h e p r o d u c t i o n 
q u a l i t y c o n t r o l a n d F A A s u r v e i l l a n c e t h a t 
i s n e c e s s a r y t o a s s u r e t h a t t h e t r a n s ­
p o n d e r s m e e t t h e p r o p o s e d s t a n d a r d s 
w h i c h a r e r e q u i r e d f o r F A A a p p r o v a l . 

I n r e s p o n s e t o a n u m b e r o f c o m m e n t s 
t h a t t h e p r o p o s e d T S O d a t a r e q u i r e m e n t s 
i n p a r a g r a p h ( d ) (V ( i v ) o f § 3 7 . 1 8 0 c a n 
b e i n t e r p r e t e d a s r e q u i r i n g a f u l l c o m p l i ­
a n c e t e s t p r o g r a m o n e a c h p r o d u c t i o n 
u n i t , t h e s u b p a r a g r a p h h a s b e e n r e v i s e d 
t o m a k e i t c l e a r t h a t t h e e q u i p m e n t d a t a 
s h e e t m u s t s p e c i f y t h e a c t u a l p e r f o r m ­
a n c e o f e q u i p m e n t o f a t y p e r a t h e r t h a n 
o f e a c h i n d i v i d u a l u n i t . I n a d d i t i o n 
p a r a g r a p h ( d ) ( 2 ) h a s b e e n r e v i s e d t o 
i n c l u d e , b y r e f e r e n c e , t h e m a n u f a c t u r e r ' s 
o p e r a t i n g i n s t r u c t i o n s a n d e q u i p m e n t 
l i m i t a t i o n s i n t h e i n f o r m a t i o n t h a t m u s t 
b e f u r n i s h e d w i t h e a c h a r t i c l e . 

A n u m b e r o f c o m m e n t s o b j e c t e d t o t h e 
i m p l e m e n t a t i o n d a t e s s p e c i f i e d i n t h e n o ­
t i c e . A l l b u t o n e o f t h o s e c o m m e n t a t o r s 
m a i n t a i n e d t h a t t h e p r o p o s e d e f f e c t i v e 
d a t e s w o u l d n o t p r o v i d e a r e a s o n a b l e 
s e r v i c e l i f e f o r t h e e q u i p m e n t a l r e a d y i n 
s e r v i c e o r i n p r o d u c t i o n , a n d t h e y r e c ­
o m m e n d e d a p o s t p o n e m e n t i n t h e i m p l e ­
m e n t a t i o n d a t e s f o r p e r i o d s v a r y i n g f r o m 
a f e w y e a r s t o a n i n d e f i n i t e p e r i o d o f 
t i m e . T h e o t h e r c o m m e n t a t o r r e c o m ­
m e n d e d t h a t t h e i m p l e m e n t a t i o n d a t e f o r 
n e w l y i n s t a l l e d e q u i p m e n t i n a i r c a r r i e r 
a i r c r a f t b e t h e s a m e a s t h e i m p l e m e n t a ­
t i o n d a t e f o r t h e r u l e s t h a t w i l l r e s u l t 
f r o m 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 N o . 
6 9 - 9 . B a s e d o n t h i s c o m m e n t a n d u p o n 
f u r t h e r c o n s i d e r a t i o n t h e i m p l e m e n t a ­
t i o n d a t e s h a v e b e e n c h a n g e d t o J a n u ­
a r y 1, 1 9 7 4 , f o r n e w e q u i p m e n t i n s t a l l a ­
t i o n s a n d J u l y 1, 1 9 7 5 , f o r a l l e q u i p m e n t 
i n s t a l l a t i o n s i n o r d e r t o m a k e t h e m c o n ­
s i s t e n t w i t h t h e d a t e s p r o p o s e d i n N o ­
t i c e 6 9 - 9 , a s s u p p l e m e n t e d b y N o t i c e 
7 2 - 1 2 . 

I n r e s p o n s e t o t h e r e q u e s t i n N o t i c e 7 1 -
10 f o r c o m m e n t s a s t o t h e n e e d f o r t h e 
p r o p o s e d l o w a l t i t u d e t r a n s p o n d e r c a t e ­
g o r y , n u m e r o u s c o m m e n t s w e r e r e c e i v e d 
r e c o m m e n d i n g I t s r e t e n t i o n . S e v e r a l o f 
t h e c o m m e n t a t o r s a l s o s u g g e s t e d t h a t t h e 
u t i l i z a t i o n a l t i t u d e b e t i e d t o a n o p e r a ­
t i o n a l a i r t ra f f ic c o n t r o l a l t i t u d e p r e s e n t ­
l y i n u s e , s u c h a s t h e 1 8 , 0 0 0 - f o o t a l t i t u d e 
u s e d t o d e f i n e p o s i t i v e c o n t r o l a r e a s . I n 
s u p p o r t o f t h e r e t e n t i o n o f a l o w a l t i -
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tude t r ansponde r ca t egory , the c o m ­
m e n t a t o r s es t imated variously tha t h i g h 
al t i tude t r ansponder s are f r o m 5 p e r c e n t 
t o 82 pe rcen t m o r e cos t ly t h a n l o w a l ­
t i tude t ransponders , a n d tha t i t w o u l d b e 
un reasonab le t o require a h i g h a l t i tude 
t r ansponder o n a i rc raf t w h i c h w o u l d o n l y 
opera te above t he a l t i tude u n d e r e x t r e m e 
w e a t h e r o r e m e r g e n c y cond i t i ons . Based 
o n these c o m m e n t s , the a m e n d m e n t r e ­
ta ins the provis ions f o r a l o w a l t i tude 
t r a n s p o n d e r c a t e g o r y . T h e F A A d o e s n o t 
ag ree w i th t he sugges t ion that t he 
a l t i tude l imi t f o r use o f l o w al t i tude 
t r ansponde r s b e t i ed t o d e n n e d pos i t ive 
c o n t r o l a reas because of e q u i p m e n t 
cons ide ra t ions . 

O n e c o m m e n t a t o r r e c o m m e n d e d the 
e l imina t ion o f t he h i g h al t i tude t rans­
p o n d e r c a t e g o r y o n the g r o u n d t h a t there 
is n o t echn ica l jus t i f icat ion f o r requi r ing 
a h ighe r p o w e r o u t p u t f o r t r ansponde r s 
i n a i rc raf t ope ra t ing a t al t i tudes a b o v e 
15,000 feet . T h e F A A does n o t agree . A 
p o w e r output , grea ter t han tha t requi red 
i n t he l o w al t i tude t r ansponder , p rov ides 
a s su rance t h a t a i rc raf t t ha t ope ra t e at 
h i g h al t i tude, a n d a t grea t hor i zon ta l 
d i s t ance f r o m the rece iv ing s ta t ion will 
s h o w u p o n t he air traffic con t ro l le r ' s 
s c o p e . 

A c o m m e n t was r ece ived sugges t ing 
t h a t a i r traffic cont ro l le r s shou ld b e In­
s t ruc ted as t o t he difference i n capab i l i ­
t ies o f l o w a n d h i g h al t i tude t r anspon­
ders , a n d that p i lo ts shou ld b e requi red 
t o i n f o r m air traffic cont ro l le r s as to t he 
type o f t r ansponde r ins ta l led on h is a i r ­
craf t . Howeve r , s ince the p roposed o p ­
e ra t ing rules require the use o f a t r ans ­
p o n d e r appropr ia te to the type o f 
ope ra t i ons in tended , the F A A does n o t 
be l ieve tha t there is a n e e d t o require 
p i lo ts to i n fo rm ai r traffic cont ro l le r s as 
sugges ted . 

T h e F A A d o e s n o t agree w i th a sug ­
ges t ion m a d e b y several c o m m e n t a t o r s 
tha t the e n v i r o n m e n t a l test requ i rements 
b e revised to inc lude O p t i o n C o f Pa r t 1 
i n sec t ion in o f R T C A D o c u m e n t D O -
144. T h e R T C A o p t i o n suggests tha t the 
manufac tu re r , as a m i n i m u m , should 
s tate the r a n g e o f t empera ture a n d a l ­
t i tude over w h i c h his e q u i p m e n t is c a p a ­
b le o f ope ra t ing . P r o p o s e d § 3 7 . 1 8 0 ( a ) ( 2 ) 
( r e n u m b e r e d as p a r a g r a p h ( a ) (3 > in this 
a m e n d m e n t ) specifies these c o n d i t i o n s 
and, i n addi t ion , humid i ty , s h o c k , v i b r a ­
t ion , and p o w e r inpu t vo l t age . D u e to the 
wide range o f e n v i r o n m e n t s i n w h i c h 
genera l av ia t ion a i rcraf t opera te , t he 
m i n i m u m env i ronmen ta l t o n d i t i o n s 
specif ied in O p t i o n C o f Par t 1 o f sec t ion 
I I I o f R T C A D o c u m e n t D O - 1 4 4 are i n ­
sufficient to insure the required level o f 
rel iabil i ty. 

O n e c o m m e n t a t o r requested tha t o p e r ­
a to rs cer t i f ica ted u n d e r Pa r t 135 be pe r ­
mi t t ed t o use a n y class o f c o m p l y i n g A T C 
t ransponders s i nce ce r ta in ope ra t ing l i m ­
i ta t ions p l aced o n Pa r t 135 ope ra to r s a re 
n o t app l i cab le t o air carr iers . T h e F A A 
does n o t agree . T h e l imi ta t ions m e n ­
t ioned b y the c o m m e n t a t o r are n o t r e ­
la ted t o the capab i l i ty of the type o f 
t r ansponder used, a n d the reasons w h i c h 
jus t i fy t he p r o p o s e d requ i rement f o r a i r 
carr iers a re equal ly appl icab le t o Pa r t 
135 ope ra to r s . 

I n r e sponse t o a sugges t ion tha t p r o v i ­
s ions b e m a d e f o r t h e c o n t i n u e d o p e r a ­
t ion o f t r ansponder s a p p r o v e d u n d e r 
T S O - C 7 4 a n d T S O - C 7 4 a , the p r o p o s e d 
o p e r a t i n g rules h a v e b e e n rev ised t o p e r ­
m i t t he app rova l o f ope ra t i ons w i th such 
t r ansponde r s af ter Ju ly 1, 1975, if t h e 
app l i cab le p e r f o r m a n c e s t andards o f 
T S O - C 7 4 c and the e n v i r o n m e n t a l s t and ­
a rds o f t he T S O u n d e r w h i c h t he e q u i p ­
m e n t was m a n u f a c t u r e d a r e s h o w n to 
be me t . 

O n e c o m m e n t s ta ted tha t the des ign 
to l e rances specif ied i n s u b p a r a g r a p h I I 
A.5.a . o f Pa r t 2 in R T C A D o c u m e n t D O -
144 are m u c h s t r ic ter t h a n w o u l d b e r e ­
qu i red i n ac tual usage . T h e c o m m e n t a t o r 
r e c o m m e n d e d tha t t r ansponder s s h o u l d 
n o t rep ly t o m o r e t h a n 10 p e r c e n t o f t he 
in te r roga t ions w h e n the in terva l be tween 
pulses P , a n d P* differs f r o m tha t def ined 
i n A p p e n d i x A for the m o d e se lec ted in 
t he t r ansponde r b y m o r e t han ± 1 5 p e r ­
c e n t o f t he n o m i n a l spec i f ica t ion . T h e 
F A A does n o t agree tha t t he to le rances 
a r e m u c h s tr ic ter t han tha t required i n 
ac tua l usage . Fu r the rmore , the requi re ­
m e n t specif ied i n the p r o p o s e d T S O is 
cons i s t en t w i th tha t required b y I C A O 
f o r in te rna t ional ope ra t i ons . 

O n e c o m m e n t r e c o m m e n d e d tha t s u b ­
p a r a g r a p h I I A.5 .b . o f Pa r t 2 in R T C A 
D o c u m e n t D O - 1 4 4 n o t b e i nc luded i n t he 
T S O o n the g r o u n d t h a t its requ i rements 
are dup l i ca t ed in subpa rag raph I I A .9 .b . 
o f t ha t d o c u m e n t . T o t he con t ra ry , h o w ­
ever , s u b p a r a g r a p h I I A .5 .b . appl ies o n l y 
t o the reply capabi l i ty o f t he t r ansponde r 
in r e sponse t o s ingle pulses, whi le s u b ­
p a r a g r a p h II A.9 .b . appl ies t o b o t h r ep ly 
a n d suppress ion a c t i o n to pulses w ide r 
than 1.5 m i c r o s e c o n d s . 

T h e F A A also disagrees wi th a r e c o m ­
m e n d a t i o n that the d e a d t ime spec i f ied 
in p a r a g r a p h I I A.6. o f P a r t 2 o f R T C A 
D o c u m e n t D O - 1 4 4 be inc reased f r o m 125 
m i c r o s e c o n d s t o 500 m i c r o s e c o n d s , the re ­
b y r educ ing t r a n s p o n d e r l ive t i m e . T h e 
rap id increase i n the use o f J Jode C 
g r o u n d e q u i p m e n t b y c ivi l and mi l i ta ry 
faci l i t ies requires a h i g h degree o f s y s t e m 
rel iabi l i ty t o assure tha t adequa te replies 
a r e o b t a i n e d o n e a c h in te r roga t ion d u r ­
i n g c r i t i ca l pe r iods . I n areas where m u l ­
t iple in te r roga tors opera te , h i g h t rans­
p o n d e r l ive t ime is essential f o r a l t i tude 
data, 

O n e c o m m e n t sugges ted tha t the test 
o f suppress ion specif ied in p a r a g r a p h I I 
A.7 . o f Pa r t 2 in R T C A D o c u m e n t D O -
144 b e p e r f o r m e d wi th t he received a m ­
pl i tude P_- greater than the rece ived a m ­
p l i tude o f P, by 2 db , o r m o r e , a n d tha t 
the suppress ion re- in i t ia t ion pe r iod b e 
inc reased f r o m 2 to 50 m i c r o s e c o n d s . T h e 
F A A d o e s n o t agree. D u e t o t he effects o f 
l ob ing caused b y ref lect ion f r o m the sur ­
face o f t he ear th , the s ignal levels o f Pi 
a n d Ps, w h i c h are r ad ia t ed f r o m different 
g r o u n d an tennas a t s l ight ly different 
he igh t s above g r o u n d , f requent ly a r r ive 
a t the a i rc raf t a t equal l e v e l s . F o r s u p ­
press ion o f s ide l o b e s ignals , i t is e ssen­
t ia l tha t t ransponders p rov ide suppres ­
s ion a c t i o n a t equal s ignal levels. I n a d d i ­
t ion , t o a v o i d unaccep t ab l e in te r fe rence 
w i t h the ope ra t ions o f mi l i tary faci l i t ies , 
t he re ten t ion o f the 2 m i c r o s e c o n d s u p ­
press ion re ini t ia t ion pe r iod is essential . 

I n r e sponse t o a c o m m e n t tha t s u b ­
p a r a g r a p h n A .8 .c . o f Pa r t 2 i n R T C A 
D o c u m e n t D O - 1 4 4 c o u l d b e mis in te r ­
pre ted , a n e w § 37.180(a) ( 2 ) ( i ) , en t i t led 
" E x c e p t i o n s " ha s been a d d e d t o t he p r o ­
p o s e d T S O w h i c h r ep laces tha t s u b p a r a ­
g r a p h wi th a r equ i r emen t tha t c lea r ly 
specif ies t he r a n g e o f rece ived s ignal a m ­
pl i tude over w h i c h t he rep ly cha rac te r i s ­
t ics app ly . 

I n rep ly t o a n o t h e r c o m m e n t r e c o m ­
m e n d i n g the e l imina t ion o f t he requi re ­
m e n t s o f p a r a g r a p h I I A . 9 . o f P a r t 2 in 
R T C A D o c u m e n t D O - 1 4 4 , a n e x c e p t i o n 
has b e e n a d d e d as n e w § 37 .180(a ) (2) (ii> 
t o rel ieve t he m a n u f a c t u r e r f r o m c o m ­
p ly ing w i t h subpa rag raph n A .9.a. F i e ld 
test ing has s h o w n tha t t r a n s p o n d e r 
squi t ter due t o no i s e is n o t a s ign i f ican t 
p r o b l e m . T h e r equ i r emen t f o r n a r r o w 
pulse re jec t ion is n o t n e e d e d if t he r a n ­
d o m t r igger ing a n d suppress ion rate r e ­
qu i rements o f p a r a g r a p h I I A.11. o f Pa r t 
2 in R T C A D o c u m e n t D O - 1 4 4 a r e me t . 
O n the o the r h a n d , serv ice expe r i ence 
a n d tes t ing ind ica t e tha t the w i d e pulse 
t y p e in te r fe rence assoc ia ted wi th t he r e ­
qu i rements o f s u b p a r a g r a p h n A .9 .b . 
does present a p r o b l e m so tha t c o m p l i ­
a n c e is requi red . 

A c o m m e n t r e c o m m e n d e d e l imina t ion 
o f the e c h o suppress ion a n d r ecove ry r e ­
qu i rement c o n t a i n e d in pa r ag raph I I 
A.10. o f Pa r t 2 in R T C A D o c u m e n t D O -
144 o n t he basis tha t t he p r o b l e m is 
caused by inadequa te g r o u n d equ ipmen t . 
T h e F A A does n o t agree . E c h o e s ( m u l t i -
pa th s igna ls ) c a u s e d b y s ignal ref lect ions 
f r o m terrain a n d bui ldings, cause p r ac t i ­
ca l p r o b l e m s i n t r ansponder ope ra t i on . 
Extens ive expe r i ence in the o p e r a t i o n o f 
the Ai r Traffic Con t ro l R a d a r B e a c o n 
S y s t e m ( A T C R B S ) h a s d e v e l o p e d a 
s t anda rd desens i t iza t ion a n d r ecove ry 
cu rve t o min imize t he m u l t i p a t h effects 
o n the ope ra t i on o f t r ansponders . M o r e ­
over , t he F A A loca tes its o w n traffic c o n ­
trol r ada r rece iv ing s ta t ions so as t o m i n ­
imize the n u m b e r o f e c h o e s . H o w e v e r , 
s ince i t is p rac t ica l ly imposs ib le t o e l i m ­
ina te all e choes t h r o u g h the geog raph i ca l 
l o c a t i o n o f t he g r o u n d s ta t ion, t he p r o ­
posed requ i rement p r o v i d i n g f o r c a p a b i l ­
i ty o f the a i rborne e q u i p m e n t t o r e j ec t 
t ha t type o f s ignal ha s been re ta ined . 

O n e c o m m e n t a t o r o b j e c t e d to the r e -
c u i r e m e n t c o n t a i n e d i n p a r a g r a p h I I 
A.13 . o f Pa r t 2 in R T C A D o c u m e n t D O -
144 o n t he g r o u n d that , i n t h e F A A ' s 
p lanned a i rborne env i ronmen t , an in te r ­
roga t i on rate o f 1,000 pe r s econd wi l l 
s e ldom b e e x c e e d e d . I t w a s c o n t e n d e d 
that if the p u r p o s e o f the requ i rement 
is to p ro t ec t the a i rborne t ransmit ter 
f r o m d a m a g e d u e t o excess ive replies, 
m o r e s t r a igh t fo rward m e a n s are ava i l ­
ab le t h a n are con t a ined in p a r a g r a p h I I 
A.13 . T h e F A A does n o t agree . T h e Ai r 
Traffic Con t ro l R a d a r B e a c o n S y s t e m o p ­
erates o n a c o m m o n f requency wi th the 
mi l i ta ry I F F sys tem, and in m a n y areas 
o f t he c o u n t r y , t he ope ra t i on o f civil 
a n d mi l i ta ry facil i t ies results in peak 
in te r roga t ion ra tes exceed ing 1,000 per 
s e c o n d . R e p l y ra tes m u s t b e l imi ted i n 
o rde r t o p rov ide adequa te serv ice to the 
c loser ( s t ronge r ) in te r roga tors s ince e x ­
cessively h i g h ra tes w o u l d result in u n ­
accep tab le in te r fe rence t o all users . 
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O n e c o m m e n t a t o r , re fer r ing t o s u b ­
p a r a g r a p h H A.16 .b . ( l> o f P a r t 2 i n 
R T C A D o c u m e n t D O - U 4 , asked whe the r 
the re was a n y requ i rement tha t t he 
t r ansponder ' s . node swi tch h a v e a n y 
f u n c t i o n o the r t han Off, S t andby , O n , 
a n d Al t i tude Off <i.e., s t o p t ransmi t t ing 
alt i tude i n f o r m a t i o n pulses wh i l e still 
t ransmi t t ing t he M o d e C f r aming pulses 
a n d n o r m a l M o d e A r e p l i e s ) . S u b p a r a ­
g r a p h I I A . I 6 . b . ( l ) requires t he t r ans ­
p o n d e r t o r e s p o n d to M o d e C in t e r roga ­
t ions i ndependen t ly of o the r m o d e s o r 
c o d e s manua l ly se lected. I t does n o t r e ­
quire o the r m o d e s o r c o d e s t o b e ava i l ­
ab l e o r se lec table . 

T h e F A A d o e s n o t agree wi th a c o m ­
m e n t o b j e c t i n g to t he receiver b a n d ­
wid th l imi ta t ion con t a ined i n p a r a g r a p h 
JI A.18. o f Pa r t 2 In R T C A D o c u m e n t 
D O - 1 4 4 . T h e c o m m e n t a t o r c o n t e n d e d 
t h a t those requ i rements are f o r t he p u r ­
p o s e o f l imi t ing squltter a n d suppres ­
s ions , w h i c h is adequate ly c o v e r e d by 
p a r a g r a p h I I A . l l . at R T C A D o c u m e n t 
D O - 1 4 4 . W h i l e tha t asser t ion m a y be 
t rue for In ter ference o r ig ina t ing wi th in 
the aircraf t , p a r a g r a p h I I A l l . d o e s n o t 
p rov ide p r o t e c t i o n f r o m ex te rna l sources 
of in te r fe rence . T h e on ly p rac t i ca l m e a n s 
o f p ro t ec t i ng t ransponders f r o m in te r ­
fe rence o r ig ina t ing ex te rna l t o the a i r ­
c ra f t is b y a reasonab le l imi ta t ion c n the 
r ece ive r bandwid th . 

O n e c o m m e n t a t o r s ta ted that if the 
T S O is be ing a m e n d e d t o pe rmi t t he o p ­
e r a t i on of the G e n a v e P W I sys tem, p r o ­
p o s e d p a r a g r a p h 2 . 7 c . (2) o f the "Fede ra l 
Av ia t i on S tanda rd , Ai rborne A T C T r a n s ­
p o n d e r E q u i p m e n t " shou ld b e c h a n g e d 
b e c a u s e the present w o r d i n g rules o u t 
t h a t sys tem. T h e F A A does not agree. 
T h e p r o p o s e d c h a n g e w a s n o t l imi ted t o 
the G e n a v e P W I system and was w o r d e d 
b road ly e n o u g h to inc lude all types of 
ex te rna l a t t achmen t s . T h e in&.x'mium a l ­
l owab le dead t ime o f 4.5 pe rcen t shou ld 
n o t b e r e a c h e d b y the G e n a v e P W I s ince 
i t does n o t genera te suppress ion pulses 
du r ing the a l a r m m o d e . A T C R B S side 
l o b e in te r roga t ions a r e cons ide red val id 
in t e r roga t ion s ignals and are n o t i n ­
c luded as p a r t o f t he 4.5 pe rcen t . 

A c o m m e n t a l so ques t ioned w h e t h e r 
p a r a g r a p h 2.7.c.<2) o f t he "Federa l A v i a ­
t ion S t anda rd . A i r b o r n e A T C T r a n s ­
p o n d e r E q u i p m e n t " appl ies to in ternal 
suppression o r if t ha t p a r a g r a p h requires 
the use o f an ex te rna l suppress ion j a c k 
o n a Class 2A t r ansponder . T h e dead t ime 
c rea t ed b y m e a n s o the r t han n o r m a l i n ­
te r roga t ions , as s t a t ed i n pa rag raph 
2 . 7 . c . ( 2 ) , re fers on ly t o ex te rna l devices 
s u c h as T A C A N , D M E , o r P W I . T h e pa ra ­
g raph does n o t require a manufac tu re r 
t o provide an ex te rna l suppress ion facie. 
I n reply to a n o t h e r quest ion, t he proposa l 
does n o t c rea te a n y addi t ional envi ron­
menta l ca tegor ies . 

O n e c o m m e n t a t o r o p p o s e d t he 2,500 
m i c r o s e c o n d a n d 4 .5-percent duty c y c l e 
dead t ime requi rements o f p roposed 
p a r a g r a p h 2.7.c.<2) o f t he Federa l A v i a ­
t ion S t a n d a r d because t he inc rease in 
dead t ime wou ld pe rmi t a loss o f t r ans ­
p o n d e r repl ies and wou ld impa i r t he a c ­
c u r a c y o f s y m b o l o g y used i n n e w a u t o ­
m a t e d air traffic con t ro l sys tems . T h e 
c o m m e n t a t o r r e c o m m e n d e d l imi t ing 

dead t i m e f r o m ex te rna l sources t o n o 
m o r e t h a n 85 m i c r o s e c o n d s pe r supp re s ­
s ion p e r i o d a t a r a n d o m repe t i t ion r a t e 
s u c h t h a t dead t i m e o c c u p i e s n o m o r e 
t h a n 2.6 pe rcen t o f t he t i m e . T h e P A A 
d o e s n o t agree . A m a x i m u m o f 2,500 
m i c r o s e c o n d s dead t ime p e r suppress ion 
l imi t ed t o a 4 .5 -percen t du ty c y c l e wi l l 
n o t Inhib i t m o r e t han one r ep ly pe r 
b e a m w i d t h at a t e rmina l r a d a r ( A R T S ) 
ins ta l la t ion. T h e t e r m i n a l A T C R B S f a ­
cil i t ies opera te a t a n o m i n a l 18 h i t s p e r 
b e a m w i d t h , and an o c c a s i o n a l miss ing 
rep ly out»of t he 18 rep l ies is n o t be l i eved 
ser ious enough to h inde r t he a c c u r a c y 
of s y m b o l o g y used in n e w a u t o m a t e d 
A T C s y s t e m s . 

A n o t h e r c o m m e n t c o n t e n d e d tha t the 
r equ i r emen t o f p a r a g r a p h 2 .1 . ( c ) o f the 
Federa l A v i a t i o n B tanda rd and p a r a ­
g raph I I A . of Pa r t 2 i n R T C A D o c u m e n t 
D O - 1 4 4 c o u l d b e cons t rued t o r equ i re 
du ty c y c l e l imi ta t ions o n inputs c a p a b l e 
o f genera t ing t r a n s p o n d e r dead t i m e a n d 
tha t an unnecessa ry b u r d e n c o u l d result . 
W h i l e the c o m m e n t a t o r has cor rec t ly 
s ta ted the requi rement , t he F A A does n o t 
a g r e e tha t the requi rement crea tes a n 
unneces sa ry bu rden . T h e dead t ime re­
q u i r e m e n t n e e d o n l y be m e t t ak ing in to 
cons ide ra t i on the foreseeable inputs t o 
t he t r ansponder . 

O n e c o m m e n t , whi le suppor t ing t he 
use o f t he T S O sys tem f o r the a p p r o v a l 
o f t ransponders , o b j e c t e d to t he i n c o r ­
p o r a t i o n o f R T C A D o c u m e n t D O - 1 4 4 
in to Uic T S O . T h e c o m m e n t a t o r asserted 
tha t D O - 1 4 4 was in tended t o fulfill a 
n e e d f o r approva l of the instal led sys tem 
and tha t its i n c o r p o r a t i o n w o u l d resul t 
in a T S O that appl ies an " ' approva l -pe r -
ins ta l la t ion p h i l o s o p h y " p l ac ing a b u r d e n 
o n t he manufac tu re r w h i c h w o u l d resul t 
i n a m o r e costly t ransponder . Appa ren t l y 
t he c o m m e n t a t o r cons t rued t he p r o p o s e d 
TSO r equ i rement as refer r ing to both 
s e c t i o n I I and sec t ion I I I o f Pa r t 2 in 
R T C A D o c u m e n t DC—144. T h e m i n i m u m 
p e r f o r m a n c e s tandards specif ied In t he 
T S O requ i r emen t are con t a ined o n l y in 
sec t ion II . S e c t i o n I I I mere ly desc r ibes 
o n e accep tab le m e t h o d <but n o t t he o n l y 
m e t h o d ) o f de t e rmin ing c o m p l i a n c e wi th 
those m i n i m u m p e r f o r m a n c e s tandards . 
O t h e r m e t h o d s ( n o t necessar i ly i n v o l v ­
ing ins ta l la t ion o f the t r ansponder in a n 
a i r c ra f t ) may be used. 

I n c o n n e c t i o n wi th sec t ion H I o f P a r t 
2 In R T C A D o c u m e n t D O - 1 4 4 , o n e c o m ­
m e n t stated tha t the test c o n d i t i o n s p e c ­
ified i n subparagraph . in B. l .d (4) is u n ­
necessar i ly severe. T h e F A A agrees . 
However , as n o t e d above , sect ion I I I 
merely descr ibes o n e accep tab le m e t h o d 
o f de te rmin ing c o m p l i a n c e wi th t he 
m i n i m u m p e r f o r m a n c e s tandards . I f a 
m a n u f a c t u r e r does n o t c h o o s e to use t he 
test c o n d i t i o n i n subpa rag raph I I I 
B . l . d . ( 4 ) , h e m a y use a n y o t h e r a c c e p t ­
able test cond i t i on , such as repea t ing t he 
test c o n d i t i o n o f subpa rag raph ni 
B.l.d.(2> but with p . at the n o m i n a l i n ­
terval fo l lowing P,, a n d c o m b i n i n g t he 
in te r roga t ion s ignal set t o an in t e r roga ­
t ion ra te o f 100 In te r roga t ions p e r s e c o n d 
wi th a n o n - s y n c h r o n o u s single pulse 
gene ra to r ope ra t ing a t 1,000 pr f and a t 
an r t level lOdb b e l o w that o f P , a n d P,,. 

A n o t h e r c o m m e n t ques t ion the n o t e 
f o l l o w i n g sec t ion m B , l . j . ( 2 ) o f Pa r t 2 
In R T C A D o c u m e n t D O - 1 4 4 . A n a c c e p t ­
ab le a l te rna t ive to t h a t n o t e wpu ld b e t o 
e x c l u d e t he in te rva ls be tween pulses c o r ­
r e s p o n d i n g t o a n o r m a l M o d e 3 / A , M o d e 
C, a n d a s i d e - l o b e in te r roga t ion . 

I n addi t ion , wibh re fe rence t o R T C A 
D o c u m e n t D O - 1 4 4 , i t shou ld b e no ted 
tha t subpa rag raphs D A . 1 6 . b - ( 2 j , ( 3 ) , 
( 4 ) , ( 5 ) , a n d <G1 o f P a r t 2 o f tha t d o c u ­
m e n t c o n t a i n s tandards f o r A T C t rans ­
p o n d e r equ ipment sys tems that i n c o r p o ­
ra te c o m p l e t e al t i tude r e p o r t i n g c a p a b i l ­
ity, i n c l u d i n g : ( I ) A n a n a l o g - t o - d i g i t a l 
conver te r , (2> a pressure-a l t i tude d a t a 
source , ( 3 ) a capab i l i ty o f r e p o r t i n g 
pressure al t i tude, and ( 4 ) a c o r r e s p o n d ­
ence o f t he repor ted a l t i tude wi th t he 
a l t i tude i n d i c a t e d b y t he a i rc raf t f l ight 
a l t imeter . I t w a s n o t t he in t en t o f t he 
P A A In this ru le m a k i n g a c t i o n t o r e ­
quire A T C t r ansponder s t o h a v e c o m ­
plete a l t i tude repor t ing capabi l i ty . T h e r e ­
fore , the proposa l has b e e n revised by 
a d d i n g n e w § 37.180CaM2> (lil> a n d Uv> 
w h i c h de le te the r e q u i r e m e n t for c o m ­
p l iance w i th those s tandards unless t he 
m a n u f a c t u r e r elects t o p rov ide c o m p l e t e 
a l t i tude repor t ing capabi l i ty . Howeve r , 
t he r e q u i r e m e n t t h a t al l t r ansponde r s 
r ep ly t o M o d e c i n t e r roga t ions w i th 
f r aming pulses P, a n d F a Is re ta ined in 
o rde r t o fac i l i ta te t he i n c o r p o r a t i o n ? f 
c o m p l e t e al t i tude r e p o r t i n g capabi l i ty by 
t he t r ansponder users if t ha t capabi l i ty 
is required o r if t he user shou ld desire 
tha t feature . T h e areas of o p e r a t i o n i n 
w h i c h c o m p l e t e a l t i tude r epor t ing c a p a ­
bil i ty will be required, 1g t he s u b j e c t o f 
t he rule m a k i n g a c t i o n p r o p o s e d i n n o ­
t ice 72-12 (37 F . R . 7&27). 

F o l l o w i n g fur ther r ev iew o f p r o p o s e d 
§§ 91.24, 121.345, 127:123, a n d 135.143, 
the p roposa l s h a v e b e e n revised t o m o r e 
c lear ly i nd ica t e tha t A T C t r ansponder s 
m a y be a p p r o v e d u n d e r t he T S O sys tem 
o r in c o n j u n c t i o n wi th type cer t i f ica t ion 
p rocedures , o r in a n y m a n n e r a p p r o v e d 
b y t he Adminis t ra to r , bu t i n any e v e n t 
they m u s t m e e t t he p e r f o r m a n c e a n d 
e n v i r o n m e n t requi rements of t he appl i ­
cab le T S O s tandards . 

F ina l ly , t r ansponde r field tests c o n ­
d u c t e d subsequent t o t he i s suance o f 
N o t i c e 71-10 ind ica te tha t a l a rge n u m ­
b e r o f t he t r ansponde r def ic iencies o c ­
c u r r i n g In serv ice c o u l d b e p r e v e n t e d if 
t he Lr an spun d ex were i n spec t ed a n d a d e ­
qua te ly ma in t a ined . A c c o r d i n g l y , a n e w 
£ 31.177 is be ing a d o p t e d w h i c h requires 
tha t af ter J anua ry 1. 1974, A T C t rans ­
p o n d e r e q u i p m e n t instal led and u?ed as 
p r o v i d e d in this a m e n d m e n t mus t be 
tested and inspec ted a n d f o u n d to c o m ­
p l y w i th the m a i n t e n a n c e requ i rement s 
w h i c h are b e i n g adop ted as n e w A p p e n ­
d i x F t o Pa r t 43. N e w § 91.177 appl ies 
on ly t o A T C t ransponders that , under 
t he p rov i s ions o f S 91.24. $ 1 2 1 , 3 4 5 ( 0 , 
1 1 2 7 . 1 2 3 ( b ) , o r £ 1 3 5 . 1 4 3 ( c ) , a re re­
qu i red t o m e e t t he s tandards specif ied 
therein . W h i l e this r equ i r emen t was n o t 
p r o p o s e d in N o t i c e 71-10 , t he P A A has 
de t e rmined t h a t safety requires tha t t he 
A T C t r ansponde r s be inspec ted annual ly 
t o assure tha t they c o n t i n u e t o m e e t 
t he T S O s tandards . Fur the r de lays i n 
i m p l e m e n t i n g this c o u r s e of a c t i o n wou ld 
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n o t b e in t h e p u b l i c in teres t . The re fo r e , 
this final ru le inc ludes i n spec t i on a n d 
tes t ing r equ i r emen t s f o r t r ansponde r s . 
Howeve r , s i n c e a c o m p l i a n c e d a t e h a s 
b e e n es tabl i shed subsequen t t o t he ef ­
fec t ive da t e o f t he a m e n d m e n t , i n t e r ­
es ted persons m a y submi t c o m m e n t s o n 
the n e w § 91.177 o f Pa r t 91 and t he n e w 
A p p e n d i x P t o Pa r t 43. T h e F A A will 
c o n s i d e r all c o m m e n t s r ece ived o n o r 
b e f o r e M a r c h 27, 1973, and m a y fur ther 
a m e n d the r egu la t ions i n t he l ight of 
these c o m m e n t s . 

I n cons ide ra t i on o f t he fo rego ing . 
Par t s 37, 43, 91, 121, 127, a n d 135 o f 
t h e Fede ra l A v i a t i o n Regu la t ions are 
a m e n d e d as fo l lows , effect ive J anua ry 26, 
1973. 

PART 37—TECHNICAL STANDARD 
ORDER AUTHORIZATIONS 

A . P a r t 37 is a m e n d e d b y a m e n d i n g 
S 37.180 as f o l l o w s : 

1. P a r a g r a p h s ( a ) , ( b ) , ( c ) , a n d ( d ) 
a r e a m e n d e d a n d a n e w p a r a g r a p h ( e ) 
is added , t o r ead as f o l l o w s : 

§ 3 7 . 1 8 0 Ai rbo rne A T C transponder 
e q u i p m e n t — T S O - C 7 4 c . 

( a ) Applicability. T h i s t e chn i ca l 
s t a n d a r d o r d e r p resc r ibes t he m i n i m u m 
p e r f o r m a n c e s t anda rds w h i c h a i r b o r n e 
A T C t r a n s p o n d e r e q u i p m e n t m u s t m e e t 
i n o r d e r t o b e ident i f ied w i th t he a p p l i ­
cab le T S O m a r k i n g . N e w m o d e l s o f s u c h 
e q u i p m e n t that* a r e t o b e so ident i f ied 
a n d t h a t a re m a n u f a c t u r e d o n o r after 
J a n u a r y 26, 1973, m u s t m e e t t he f o l ­
l o w i n g p e r f o r m a n c e a n d e n v i r o n m e n t a l 
s t a n d a r d s : 

( 1 ) Performance standards. ( i ) E q u i p ­
m e n t m a r k e d as Class 1A m u s t b e e q u i p ­
m e n t In tended f o r ins ta l la t ion i n a i rcraf t 
t ha t ope ra t e a t a l t i tudes a b o v e 15,000 
f e e t a n d m u s t m e e t t he m i n i m u m p e r ­
f o r m a n c e s t andards o f "Fede ra l A v i a ­
t ion A d m i n i s t r a t i o n S tanda rd , A i r b o r n e 
A T C T r a n s p o n d e r Equ ipmen t , " se t f o r t h 
a t t he e n d o f this sec t ion , a s app l icab le . 

( i i ) E q u i p m e n t m a r k e d as Class I B 
m u s t b e e q u i p m e n t i n t ended f o r ins ta l ­
l a t i on i n a i rc raf t t ha t opera te a t a l t i ­
tudes n o t e x c e e d i n g 15,000 f e e t a n d m u s t 
m e e t t he m i n i m u m p e r f o r m a n c e s t a n d ­
ards o f "Fede ra l Av ia t i on A d m i n i s t r a ­
t ion S tandard , A i r b o r n e A T C T r a n s ­
p o n d e r Equ ipmen t , " set f o r t h a t the e n d 
o f this sec t ion, as app l icab le . 

( i i l ) E q u i p m e n t m a r k e d as Class 2A 
m u s t be e q u i p m e n t in tended f o r ins ta l ­
l a t ion i n a i rc raf t t ha t ope ra t e a t a l t i ­
tudes above 15,000 feet and m u s t m e e t 
the m i n i m u m p e r f o r m a n c e s t andards set 
fo r th i n S e c t i o n I I o f Pa r t 2 i n R a d i o 
T e c h n i c a l C o m m i s s i o n f o r A e r o n a u t i c s 
D o c u m e n t N o . D O - 1 4 4 ent i t led " M i n i ­
m u m Opera t iona l Charac te r i s t i c s—Air ­
b o r n e A T C T r a n s p o n d e r S y s t e m s , " da t ed 
M a r c h 12, 1970, a n d C h a n g e N o . I t o 
D O - 1 4 4 , P a p e r 2 3 2 - 7 0 / E C - 6 4 3 , da t ed 
N o v e m b e r 5, 1970, as app l i cab le , e x c e p t 
as p r o v i d e d i n s u b p a r a g r a p h (2) o f this 
p a r a g r a p h . 

( fv) E q u i p m e n t m a r k e d as Class 2B 
m u s t b e e q u i p m e n t i n t ended f o r ins ta l ­
l a t ion In a i rcraf t t ha t opera te a t a l t i ­
tudes n o t e x c e e d i n g 15,000 feet a n d m u s t 

m e e t t he m i n i m u m p e r f o r m a n c e s t a n d ­
ards se t f o r t h i n S e c t i o n n o f Pa r t 2 i n 
R a d i o T e c h n i c a l C o m m i s s i o n f o r A e r o ­
nau t i c s D o c u m e n t N o . D O - 1 4 4 ent i t led, 
' ' M i n i m u m O p e r a t i o n a l Charac te r i s t i cs— 
A i r b o r n e A T C T r a n s p o n d e r S y s t e m s , " 
da t ed M a r c h 12, 1970, a n d C h a n g e N o . 1 
t o D O - 1 4 4 , P a p e r 2 3 2 - 7 0 / E C - 6 4 3 , d a t e d 
N o v e m b e r 5, 1970, a s appl icab le , e x c e p t 
as p r o v i d e d i n subpa rag raph <2) o f this 
p a r a g r a p h . 

(2) Exceptions, ( i ) I n l ieu o f the r e ­
qu i rements in subpa rag raph JJ A.8.C. o f 
Par t 2 i n R T C A D o c u m e n t D O - 1 4 4 , t h e 
rep ly charac ter i s t ics app ly o v e r a r e ­
ce ived s ignal amp l i t ude r a n g e b e t w e e n 
m i n i m u m t r igger ing leve l a n d a leve l 
o f —21 d b m , 

( i i ) T h e requ i rement specif ied i n s u b ­
p a r a g r a p h I I A.9.a . o f Pa r t 2 in R T C A 
D o c u m e n t D O - 1 4 4 n e e d n o t be c o m p l i e d 
wi th . 

( h i ) T h e requ i rement s o f s u b p a r a ­
g r a p h I I A.16.b . ( 2 ) a n d (3) o f Pa r t 2 
o f R T C A D o c u m e n t D O - 1 4 4 , i n s o fa r 
as, t hey per ta in t o pressure a l t i tude i n ­
f o r m a t i o n pulses, m u s t b e c o m p l i e d w i th 
on ly if c o m p l e t e a l t i tude r epor t ing c a p a ­
bil i ty is p rov ided . 

( iv ) T h e requ i rement s o f s u b p a r a ­
g r a p h H A.l f i .b . ( 4 ) , ( 5 ) , and ( 6 ) o f 
Pa r t 2 o f R T C A D o c u m e n t D O - 1 4 4 m u s t 
b e c o m p l i e d w i th o n l y if c o m p l e t e a l t i ­
t ude r epor t ing capab i l i ty is p rov ided . 

( 3 ) Environmental standards. R T C A 
D o c u m e n t N o . D O - 1 3 8 ent i t led " E n v i ­
r o n m e n t a l Cond i t i ons a n d T e s t P r o c e ­
dures f o r A i r b o r n e E l e c t r o n i c / E l e c t r i c a l 
E q u i p m e n t a n d Ins t rumen t s , " d a t e d 
June 27 ,1968 , m u s t be u sed i n d e t e r m i n ­
i n g t he env i ronmen ta l cond i t i ons o v e r 
w h i c h t he equ ipmen t h a s b e e n des igned 
t o operate- Classes 2A a n d 2B e q u i p m e n t 
n e e d o n l y b e tested f o r t he e n v i r o n ­
m e n t a l c o n d i t i o n s o f t empera tu re a n d 
alt i tude, humid i ty , shock , v ib ra t ion , a n d 
p o w e r input vo l tage set f o r t h In p a r a ­
g raphs 4.0, 5.0, 6.0, 7.0, and 9.0 o f 
D O - 1 3 8 . 

( b ) Availability of documents. R T C A 
D o c u m e n t N o s . D O - 1 3 8 , da t ed J u n e 27, 
1968, a n d D O - 1 4 4 , da t ed M a r c h 12, 1970, 
as a m e n d e d by C h a n g e N o . 1 ( P a p e r 
2 3 2 - 7 0 / E C - 3 4 3 ) , d a t e d N o v e m b e r 5, 
1970, a r e i nco rpo ra t ed he re in i n a c ­
c o r d a n c e wi th 5 TJ.S.C. 5 5 2 ( a ) ( 1 ) a n d 
g 37.23 o f t he Federa l Avia t ion R e g u l a ­
t ions a n d are avai lable as ind ica ted i n 
§ 37.23. Add i t iona l ly , R T C A D o c u m e n t s 
Nos . D O - 1 3 8 a n d D O - 1 4 4 , as a m e n d e d , 
m a y b e e x a m i n e d a t a n y F A A reg iona l 
office o f the Chie f o f Eng inee r ing and 
M a n u f a c t u r i n g B r a n c h ( o r i n the case 
o f the W e s t e r n R e g i o n , t he Chief , A i r ­
craf t Eng inee r ing D i v i s i o n ) and m a y b e 
o b t a i n e d f r o m the R T C A Secre tar ia t , 
Sui te 655, 1717 H Stree t N W . , W a s h i n g ­
ton , D C 20006, a t a c o s t o f $8 pe r c o p y 
f o r D o c u m e n t N o . D O - 1 3 8 a n d $6 pe r 
c o p y f o r D o c u m e n t N o . D O - 1 4 4 . 

(c> Marking. I n add i t ion t o t he m a r k ­
ings spec i f ied i n g 37.7, t he e q u i p m e n t 
mus t m e e t the f o l l o w i n g requ i rement s : 

( 1 ) T h e env i ronmen ta l ca tegor ies o v e r 
w h i c h i t h a s been des igned t o opera te as 
set f o r t h In A p p e n d i x B o f R T C A D o c u ­
m e n t N o . D O - 1 3 8 m u s t be p e r m a n e n t l y 
a n d leg ib ly m a r k e d o n the equ ipmen t . 

W h e r e a n env i ronmen ta l test p r o c e d u r e 
is n o t app l i cab le a n d the test is n o t c o n ­
duc ted , a n "X" shou ld b e p l a c e d i n t he 
s p a c e a s s igned f o r tha t ca t ego ry . 

( 2 ) T h e c lass w h i c h t he e q u i p m e n t 
mee ts m u s t b e p e r m a n e n t l y a n d l eg ib ly 
m a r k e d o n t he equ ipmen t . E q u i p m e n t 
w h i c h mee t s t he requ i rements o f m o r e 
t h a n o n e c lass n e e d o n l y b e m a r k e d wi th 
t he class w h i c h c o n t a i n s the m o r e severe 
requi rements . W h e n l is ted in o r d e r o f 
sever i ty o f requi rements , h i g h e s t first, 
the classes a r e : 1A, I B , 2A, a n d 2B. 

( 3 ) E a c h separa te c o m p o n e n t o f 
e q u i p m e n t ( an tenna , r ece ive r - t r ansmi t ­
ter, e tc . ) m u s t b e p e r m a n e n t l y a n d 
legib ly m a r k e d wi th a t least t h e n a m e 
o f t he manufac tu re r , the T S O n u m b e r , 
a n d t he env i ronmen ta l ca tegor ies o v e r 
w h i c h i t is des igned t o ope ra te . 

(d> Data requirements. ( 1 ) I n a c c o r d ­
a n c e wi th S 37.5, t he m a n u f a c t u r e r m u s t 
furnish t o t he Chief , Eng inee r ing a n d 
M a n u f a c t u r i n g .B ranch , F l i g h t S t a n d ­
ards D iv i s i on ( o r i n the c a s e o f the W e s t ­
ern R e g i o n , t he Chief , A i rc ra f t Eng inee r ­
ing D i v i s i o n ) , Federa l A v i a t i o n A d m i n ­
istrat ion, i n t h e r eg ion i n w h i c h t h e 
m a n u f a c t u r e r Is l oca ted , o n e c o p y o f the 
f o l l o w i n g t e chn i ca l da t a : 

<1) Manufacturer ' s operating- Ins t ruc­
t ions a n d e q u i p m e n t l imi ta t ions . 

( i i ) Ins ta l la t ion p rocedures w i th a p ­
p l icab le s c h e m a t i c d iag rams , wiring 
d iagrams , a n d speci f ica t ions . I n d i c a t e 
a n y l imi ta t ions , res t r ic t ions , o r o t h e r 
c o n d i t i o n s pe r t inen t t o t h e instal la t ion. 

Oil) Manufacturer ' s test report(s). 
( iv ) E q u i p m e n t da ta shee ts spec i fy ing , 

w i th in t he p re sc r ibed r a n g e o f e n v i r o n ­
m e n t a l cond i t ions , t he ac tua l p e r f o r m ­
a n c e o f e q u i p m e n t o f tha t t y p e wi th 
r e spec t to e a c h p e r f o r m a n c e f a c t o r p r e ­
scr ibed i n t he app l i cab le s t anda rd . P e r ­
f o r m a n c e d a t a f o r a b n o r m a l e n v i r o n ­
m e n t a l cond i t i ons m a y a l so be i nc luded . 

(2> O n e c o p y o f t he t echn ica l da t a 
specif ied i n subdiv is ions ( i ) , ( l i>, a n d 
<lv) o f s u b p a r a g r a p h ( 1 ) o f this p a r a ­
g r a p h mus t b e fu rn i shed wi th e a c h 
ar t ic le . 

( e ) Previously approved equipment. 
A i r b o r n e A T C T r a n s p o n d e r E q u i p m e n t 
a p p r o v e d p r i o r t o t he effect ive d a t e o f 
this s e c t i o n m a y c o n t i n u e t o be m a n u ­
fac tu red u n d e r t he provis ions o f i ts 
o r ig ina l app rova l . 

2 . P a r a g r a p h 2.7c. o f t he "Federa l 
Av ia t i on S t a n d a r d , A i r b o r n e A T C T r a n s ­
p o n d e r E q u i p m e n t , " is a m e n d e d t o r ead 
as f o l l o w s : 

2.7 Transponder discrimination and 
desensitization. 

• • • * » 

c. Dead time. (1) After reception of a 
proper Interrogation, the transponder must 
reply to n o other interrogation for the dura­
tion of the reply pulse train. This dead time 
mUBt end no later than 125 microseconds 
after the transmission of the last reply 
pulse of the group. 

(2) The dead time of the transponder 
created by means other than normal inter­
rogations shall not exceed a period of more 
than 2,SOD mlscroeeconds duration at a maxi­
mum duty cycle of 4.S percent. 

3. P a r a g r a p h s 2.8 a n d 2.11 o f the 
"Federa l A v i a t i o n S tanda rd , A i r b o r n e 
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A T C T r a n s p o n d e r E q u i p m e n t " are 
a m e n d e d b y de le t ing t he paren the t ica l 
re fe rences t o " (C la s s I ) " a n d to "CClass 
I D . " 

PARI 43—MAINTENANCE. PREVEN­
TIVE MAINTENANCE, REBUILDING, 
AND ALTERATION 
B . Pa r t 43 is a m e n d e d b y a d d i n g a 

n e w A p p e n d i x P t o read as f o l l o w s : 
Appendix r—ATC Transponder Tests and 

Inspect ions 
Each person performing the ATC trans­

ponder tests required hy 191.177 shall c o m ­
ply with the following: 

(a) Reply radio frequency: 
(1) Interrogate the transponder and 

verify that the reply frequency is 1000+3 
MHz. 

(b) Hepiy transmission characteristics, 
framing pulses: 

(1) Verify tha t the time interval between 
the 0.5 amplitude points on the leading edges 
of the two framing pulses Is 20.3+0.10 
microseconds. 

<e| Kepiv codes : 
(1) Identification, Verify that all Mode 

3/A reply pulses listed In Table 1 are present. 

TABLE t 
Position 

Pizise (microseconds) 
D , 13.05 
B s 14.50 
D= IB. 95 
Bi 17.40 
D< IB. 85 
Pa 20.30 
SPI „ 24. 76 

Position 
Pulse I microseconds) 
F i 0.00 
C i 1-45 
A , 2.80 
C 3 4.35 
A s 5. 80 
C - T. 25 
A . 8 70 
B i _ 11.60 

(2] Pressure attitude transmissions.—f[] 
Verify that the transponder response to 
mode C Interrogations consl&t-s only of fram­
ing pulses P ] and Vs. It complete altitude 
reporting capability la provided, the altitude 
digitizer may not he connected to the trans­
ponder at the time of the test-

(ii) Verify that the transponder response 
to . mode c interrogations consiste of only 
framing pulses P i and P s with zhe. altitude 
switch in the "off"' position. 

(Hi) If complete altitude reporting cap­
ability is provided, verify that the trans­
ponder response to mode C interrogations 
consists of information, pulses denoting pres­
sure altitude at the time of the .test. 

(d) Reply puiae width: 
Verify that the duration of the Pi and Fa 

pulses between the 0.5 amplitude points on 
the leading and trailing edge is 0.45 ± 0.10 
microseconds with— 

(1) The transponder reply&sg on mode 
3/A. code D000, and 

(2) The transponder replying on mode 3/A, 
code 7 777. 

(e) Suppression: 
(1) Verify that the transponder response 

t o mode 3/A Interrogations does not exceed 
five replies per second when the amplitude 
o f the P a pulse is equal to the P» pulse. 

(2) Verify that the transponder response 
t c mode 3/A interrogations Is at least 450 re­
plies per second when the amplitude of the 
P, pulse is 3 dh less than the P., pulse. 

(fj Receiver sensitivity: 
(1) Verify that the receiver sensitivity of 

the system as Installed Including tranmLsslon 
line loss is - 7 3 ± 4 Atom. 

(2) Verify that the dieerence in mode 3/A 
and mod< c receiver sensitivity does not ex­
ceed 1 db, 

(g) Transmitter power output: 
(1) VeMfy that class 1A and SA transpon­

ders have a peafe pulse power at the antenna 

« n d ol the transmission l ine of at te&st + 2 1 
dbw and not more than + 2 7 daw. 

(2) Verify that class IB and 2B trans­
ponders have a peatc pulse power at the 
antenna end of the transmlseion line of a t 
least +16.5 dbw and not more than + 2 7 
dtjw. 

(h) Records: 
Comply with the provisions of 1 43.9 of this 

chapter as to content, form and disposition 
of the records. 

PART 91—GENERAL OPERATING AND 
FLIGHT RULES 

C . Pa r t 91 Is a m e n d e d as f o l l o w s : 
1. B y add ing a n e w S 9 1 3 4 , f o l l o w i n g 

I 91.23, to read as f o l l o w s : 

§ 0 1 . 2 4 A T C transponder equ ipment . 

<a) A T C t r ansponde r e q u i p m e n t i n ­
stal led after J anua ry 1,1974, in U .S . r e g ­
is tered civil a i rcraf t n o t p rev ious ly 
equ ipped w i t h a n A T C t r ansponde r a n d 
all A T C t ransponder e q u i p m e n t used In 
TJ.S. regis tered c ivi l a i rc raf t af ter Ju ly 1, 
1975, m u s t mee t t he p e r f o r m a n c e a n d 
env i ronmen ta l requ i rements o f a n y c l a s s 
of T S O - C 7 4 b o r a n y class of T S O - C 7 4 C , 
a s appropr ia te , e x c e p t t h a t the A d m i n i s ­
t ra tor m a y a p p r o v e t he use of T S O - C 7 4 
o r T S O - C 7 4 a e q u i p m e n t b e y o n d Ju ly 1, 
1975, if t he a p p l i c a n t submi ts da t a s h o w ­
ing tha t such e q u i p m e n t mee ts t he m i n i ­
m u m p e r f o r m a n c e s t anda rds of t h e a p ­
p ropr ia t e class o f T S O - C 7 4 c a n d the e n ­
v i r o n m e n t a l cond i t ions o f the T S O u n d e r 
w h i c h i t was manufac tu r ed . 

( b ) Th i s £ ec t ton d o e s n o t app ly t o o p ­
era t ions c o n d u c t e d u n d e r Par ts 121, 123, 
127, o r 135 o f this c h a p t e r . 

2 . B y add ing a n e w § 91.177, f o l l o w i n g 
§ 91.175, t o read as f o l l o w s : 

§ 9 1 . 1 7 7 ATC transponder tesls anil i n ­
spect ions . 

( a ) A f t e r J a n u a r y 1, 1974, n o p e r ­
s o n m a y use an A T C t ransponder t h a t 
is specif ied i n 191.24 , 8 1 2 1 . 3 4 5 ( c ) , 
1 127 .123(b ) , o r $ 135.143(c) o f this 
chap te r , unless , w i th in the p r eced ing 12 
ca lenda r m o n t h s , t h a t A T C t r a n s p o n d e r 
h a s been tes ted a n d inspec ted and f o u n d 
to c o m p l y w i th A p p e n d i x P of Par t 43 o f 
this chap te r . 

( b ) T h e tests a n d inspec t ions specified 
in p a r a g r a p h ( a ) o l this sec t ion m a y b e 
c o n d u c t e d by— 

(1* A cer t i f icated repa i r s ta t ion p r o p ­
e r ly e q u i p p e d t o p e r f o r m those func t ions 
a n d h o l d i n g — 

(1) A radio ra t ing , c lass I I I ; 
( i i ) A l imi ted r ad io rac ing appropr ia te 

t o t he m a k e a n d m o d e l t r ansponde r t o be 
t e s t ed ; 

<iii> A l imited ra t ing appropr i a t e t o t he 
tes t t o b e p e r f o r m e d ; o r 

( iv)- A l imi ted ra t ing f o r a m a n u f a c ­
turer issued for the t ransDonder i n a c ­
c o r d a n c e wi th 1 1 4 5 . 1 0 1 ( b ) ( 4 ) of this 
c h a p t e r ; o r 

(2) A cer t i f icate ho lde r au thor ized t o 
p e r f o r m ma in t enance in a c c o r d a n c e wi th 
§ 121.379 nr 5 127.140 o f this chap te r ; o r 

(3) H i e m a n u f a c t u r e r of the a i rcraf t 
o n w h i c h the t r ansponder to b e tested is 
installed, if t he t r ansponde r was i n ­
stal led b y tha t m a n u f a c t u r e r . 

PART 121—CERTIFICATION AND OP­
ERATIONS: DOMESTIC FLAG AND 
SUPPLEMENTAL AIR CARRIERS AND 
COMMERCIAL OPERATORS OF 
LARGE AIRCRAFT 

D . P a r t 121 is a m e n d e d b y a d d i n g a 
new p a r a g r a p h ( c ) t o £ 121.345 t o read as 
f o l l o w s : 

§ 121 .345 Batlio equ ipmen t . 
* * * . • • 

( c ) A T C t ransponder e q u i p m e n t i n ­
s ta l led af ter J a n u a r y 1, 3974, In a i rcraf t 
n o t p rev ious ly equ ipped wi th a n A T C 
t r a n s p o n d e r a n d all A T C t r a n s p o n d e r 
e q u i p m e n t u s e d after Ju ly l , 1975, m u s t 
m e e t t h e p e r f o r m a n c e a n d e n v i r o n ­
m e n t a l requ i rements o f a n y c lass o f 
T S O - C 7 4 b , o r class JA or class IB o f 
T S O - C 7 4 C , a s appropr ia te , e x c e p t tha t 
t he A d m i n i s t r a t o r m a y a p p r o v e t he use 
o f T S O - C 7 4 o r T S O - C J 4 a e q u i p m e n t 
b e y o n d July 1,197-5, If the a p p l i c a n t s u b ­
mi t s da t a s h o w i n g tha t s u c h e q u i p m e n t 
mee t s t he m i n i m u m p e r f o r m a n c e s t a n d ­
ards o f class 1A o r class I B o f T S O -
C74c E.nd t h e e n v i r o n m e n t a l c o n d i t i o n s 
o f t h e T S O u n d e r w h i c h i t was 
m a n u f a c t u r e d . 

PART 127—CERTIFICATION AND OP­
ERATIONS OF SCHEDULED AIR CAR­
RIERS WITH HELICOPTERS 

K Par t 127 is a m e n d e d b y des igna t ing 
the subs tance o f present £ 127.123 as 
pa r ag raph (a> and a d d i n g a n e w p a r a ­
g r a p h (b> t o 5 127.123 t o r ead a s fol lows ' . 

§ 1 2 7 . 1 2 3 Rad io e q u i p m e n t . 

<b> A T C t r ansponde r e q u i p m e n t i n ­
stal led after J a n u a r y 1, 1974, in he l i ­
cop te r s n e t previous ly e q u i p p e d wi th a n 
A T C t r ansponde r and a l l A T C t rans -
pander e q u i p m e n t u sed af ter Ju ly 1. 
1975, m u s t mee t t he p e r f o r m a n c e and. 
env i ronmen ta l requ i rements o f a n y class 
o f T S O - C 7 4 b , o r class 1A o r c lass I B o f 
T S O - C 7 4 C , as appropr ia te ; e x c e p t tha t 
t he Admin i s t r a to r m a y a p p r o v e t he use 
of T S O - C 7 4 o r T S O - C 7 4 a e q u i p m e n t 
b e y o n d July 1,1975, if t he appl taant s u b ­
m i t s da t a s h o w i n g that such e q u i p m e n t 
mee ts t he m i n i m u m p e r f o r m a n c e s t and ­
a rds o f class 1A o r class I B o f T S O - C 7 4 C 
a n d the env i ronmen ta l cond i t i ons o f t he 
T S O u n d e r w h i c h i t w&s m a n u f a c t u r e d . 

PART 135—AIR TAXI OPERATORS 
AND COMMERCIAL OPERATORS OF 
SMALL AIRCRAFT 

P. Par t 135 is a m e n d e d by a m e n d i n g 
§ 135.143 b y add ing a new p a r a g r a p h <c) 
t o r ead as f o l l o w s : 

§ 1 3 5 . 1 4 3 Grner;il requirement*. 

( d A T C t ransponder e q u i p m e n t i n ­
stal led after J a n u a r y I, 1974, in a i rcraf t 
n o t p rev ious ly equ ipped wi th an A T C 
t ransponder a n d all A T C t r ansponde r 
e q u i p m e n t u sed af ter Ju ly 1, 1375, m u s t 
mee t the p e r f o r m a n c e and e n v i r o n m e n ­
tal r equ i rement s o f a n y c lass o f T S O -
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C74b, or class 1A or class IB of TSO-
C74c, as appropriate, except that the 
Administrator may approve the use of 
TSO-C74 or TSO-C74a equipment be­
yond July l, 1075, if the applicant sub­
mits data showing that such equipment 
meets the minimum performance stand­
ards of class 1A or class IB of TSO-C74c, 
and the environmental conditions of the 
TSO under which it was manufactured. 
(Sees . 3 1 3 ( a ) , 801 ,003 .604 , 005, F s d a n l Avia­
t i o n A c t of 1068, 4fi VB.O. 1354(a) , 1491, 
1423, 1424, 1425, sec. 6 ( c ) , Department of 
Transportation Act, 49 U.S.C. ldSB(c)) 

Issued in Washington, D.C., on Decem­
ber 18,1912. 

J. H. SHATTER, 
Administrator. 

N o t e : The Incorporation by reference 
In this document was approved by the 
Director of the FEDERAL RXOZSTER on 
April 16,1969. 
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February 8 r 1973 3 5 8 7 

TTtte 14—Aeronautics and Space 
CHAPTER I—FEDERAL AVIATION ADMIN­

ISTRATION, DEPARTMENT OF TRANS­
PORTATION 

[ D o c k e t H o . 10065, Amdt. 37-35, 43-17, 9 1 -
1 0 7 , 1 2 1 - 1 0 1 , 1 2 7 - 3 1 , 1 3 5 ^ 3 L ^ t / 

SUBCHAPTER C—AIRCRAFT' 

PART 37—TECHNICAL STANDARD ORDER 
AUTHORIZATIONS 

PART 43—MAINTENANCE, PREVENTIVE 
MAINTENANCE, REBUILDING, AND 
ALTERATION 
Airborne ATC Transponder Equipment 

Correction 

In FR Doc 73-23184 appearing at page 
28495 in the issue for Wednesday, De­
cember 27, 1872 the following changes 
should be made: 

1. In S 37.180, in paragraph (a)(1) 
Qii), (2><i), (11). (iii), and (iv), in all 
references to Part 2 of RTCA Document 
DO-144 the figure "2" should read "two". 

2. In Appendix F to Part 43 the last 
line of (e) ( l ) , reading "of the P* pulse 
is equal to the P, Pulse.", should read, 
"of the P g pulse is equal to the Pulse."; 
and the last line of (e) (2), now reading 
"Pi pulse is 9 db less than the Pi pulse.", 
should read "P* pulse is 9 db less than the 
Pi pulse." 


