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Title 14—AERONAUTICS AND 
SPACE 

s t r ingent w h e n s u c h sys tems w e r e used 
i n c o n j u n c t i o n w i t h t he a rea nav iga t i on 
c o n c e p t . B e c a u s e t he a r ea nav iga t ion 
c o n c e p t does n o t invo lve l o n g - r a n g e 
nav iga t ion , t he P A A believes tha t the 
c o m m e n t a t o r ' s sugges t ion Is n o t a basis 
f o r c h a n g i n g the requ i rement tha t b o t h 
sys tems b e ope ra t iona l a t takeoff. 

F ina l ly w i t h r e g a r d t o 9 121.355, p a r a ­
g r a p h ( a ) ( 2 ) h a s been c h a n g e d f o r c l a r ­
i ty t o require t h a t a cer t i f ica te h o l d e r 
w h o e lec ts t o u s e D o p p l e r R a d a r o r an 
Iner t ia 1 N a v i g a t i o n S y s t e m o n opera t ions 
wi th in the 48 c o n t i g u o u s S ta tes a n d t he 
Dis t r ic t o f C o l u m b i a , o r o t h e r spec ia l ized 
m e a n s o f n a v i g a t i o n ( regardless o f t he 
g e o g r a p h i c a r ea o f u s e ) , s h o w tha t an 
adequa te a i r b o r n e sys tem is p r o v i d e d f o r 
the spec ia l ized nav iga t i on au tho r i zed f o r 
t he par t i cu la r ope ra t i on . Consequent ly , 
n o approva l in a c c o r d a n c e wi th A p p e n d i x 
G w o u l d b e r equ i red h i s u c h cases . 

W i t h r ega rd t o the p r o p o s a l s c o n c e r n ­
ing S 121.389,-niinor edi tor ia l c h a n g e s t o 
pa r ag raphs ( b ) a n d ( c ) h a v e b e e n m a d e 
t o c o v e r those s i tuat ions w h e r e b o t h a 
f l ight n a v i g a t o r a n d specia l ized n a v i g a ­
t ion e q u i p m e n t m a y be requi red . 

T h e m a j o r i t y o f c o m m e n t s r ece ived 
deal t w i t h p r o p o s e d A p p e n d i x O , a n d 
genera l ly speak ing , the po in t s ra ised b y 
t he c o m m e n t a t o r s i n d i c a t e a n o b j e c t i o n 
t o b o t h t h e gene ra l s c h e m e o f the a p p e n ­
d i x w i th r ega rd t o s tandards , a n d t o p a r ­
ticular s t andards c o n c e r n i n g the a c c u r a ­
c y and rel iabi l i ty o f D o p p l e r R a d a r and 
I N S . W i t h r ega rd t o t he f o r m e r o b j e c ­
t ion , s o m e c o m m e n t a t o r s expressed t he 
v i e w tha t A p p e n d i x Q falls t o establish 
real is t ic m i n i m u m s tandards wi th regard 
t o t he actual o p e r a t i o n o f such sys tems, 
as well as the col la tera l p r o b l e m s o f 
p rope r m a i n t e n a n c e thereof , a n d t ra in­
ing o f c r e w m e m b e r s in t he use o f s u c h 
equ ipmen t . I n response t o this genera l 
o b j e c t i o n , i t shou ld b e re i terated tha t the 
baste f o r m a t a n d subs tance o f A p p e n d i x 
G is based o n F A A Adv i so ry Ci rcu la rs A G 
2 5 - 4 a n d A C 121-13, and t he opera t ing 
exper i ence ga ined the reunder h a s d e m ­
ons t ra ted t o t he sa t is fact ion o f the F A A 
tha t these specia l ized nav iga t i on sys tems 
c a n b e a p p r o v e d and opera ted e f fec ­
tively a n d safe ly wi th in t h a t f r a m e w o r k 
as Inco rpora t ed in t he regula t ions . F o r 
e x a m p l e , t he F A A believes tha t t he p r o ­
vis ions o f p a r a g r a p h K b ) ( 2 ) a n d ( 3 ) 
o f A p p e n d i x G p rov ide t he a g e n c y wi th 
adequa te In fo rma t ion rega rd ing a c e r ­
tificate ho lde r ' s t ra in ing a n d m a i n t e ­
n a n c e p r o g r a m i n this area . Unless these 
e l ements a r e s h o w n to the sa t i s fac t ion 
of t h e A d m i n i s t r a t o r to con t r ibu te t o t h e 
effect ive use o f these spec ia l i sed n a v i g a ­
t i o n sys tems, a n app l i c a t i on f o r the i r 
a p p r o v a l wi l l r ece ive un favorab le a c t i o n . 
I n t he s a m e rega rd , t he F A A believes 
tha t the requ i rements o f p a r a g r a p h 

K b ) ( 5 ) , c o n c e r n i n g n o r m a l a n d e m e r ­
g e n c y p rocedures , will he lp t o insure t h a t 
al l p r o b a b l e con t i ngenc i e s c o n c e r n i n g 
these sys tems In flight wi l l b e properly-
dea l t w i th b y t h e cer t i f ica te h o l d e r . I n 
th i s c o n n e c t i o n , a n e w p a r a g r a p h ( c ) ha s 
b e e n a d d e d t o p a r a g r a p h 5 o f A p p e n d i x 
G requi r ing t h a t t h e in i t ia l t ra in ing p r o ­
g r a m s requ i red t he r eunde r Inc lude 
a b n o r m a l a n d e m e r g e n c y p rocedu re s . 

O n e c o m m e n t a t o r s ta ted tha t t he p r o ­
posa l s c o n t a i n e d i n the n o t i c e are i n a d e ­
qua te because the re a r e n o p r o p o s e d 
m i n i m u m s tandards , pu r suan t t o Pa r t 

37, c o n c e r n i n g t he e q u i p m e n t used i n 
I N S . I n th i s regard , It shou ld b e n o t e d 
tha t t h e F A A is cur ren t ly d e v e l o p i n g a 
T e c h n i c a l S t a n d a r d O r d e r ( T S O ) t o 
c o v e r th i s e q u i p m e n t . I n t he m e a n t i m e , 
t he F A A cons ide r s t he genera l r equ i re ­
m e n t s a d o p t e d b y A m e n d m e n t 25-23 
(ef fec t ive M a y 8, 1970, 35 F-R- S665) t o 

b e adequa te in insur ing the rel iabil i ty 
o f t h e sub jec t e q u i p m e n t . 

A n 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 less s t r ingent a c c u r a c y requi re ­
men t* be* a d o p t e d f o r o p e r a t i o n s c o n ­
d u c t e d o v e r sparsely flown areas . W h i l e 
t he F A A agrees tha t less s t r ingen t a c c u ­
r a c y to le rances c o u l d b e a c c e p t e d o v e r 
s u c h areas, w e d o n o t be l ieve t h e r e 
shou ld b e a " d o u b l e s t a n d a r d " f o r a c c u ­
racy i n a s m u c h as the re Is n o ce r ta in ty 
tha t an a i rc raf t will b e ope ra t ed o n l y 
o v e r sparsely flown routes . 

Final ly , i t w a s r e c o m m e n d e d tha t t he 
p roposa l s In N o t i c e 7 0 - 3 2 b e e x t e n d e d 
t o c o v e r Pa r t 91 ope ra t ions . W h i l e this 
c o m m e n t i s outs ide t he s c o p e o f t he 
no t i ce , i t s h o u l d be n o t e d tha t t he F A A 
will c o n t i n u e t o e x a m i n e t he s t a t e -o f -
the -a r t a n d t he se rv ice r e c o r d o f spec ia l ­
ized nav iga t i on sys tems, a n d i f tt a p p e a r s 
tha t t h e r equ i rement s a d o p t e d here in f o r 
P a r t 121 o p e r a t i o n s s h o u l d b e app l i ed t o 
Par t 91 ope ra t i ons as well , w e wu l t ake 
t he appropr ia te- ru le m a k i n g ac t ion-

W i t h r ega rd t o spec i f ic s t anda rds a n d 
requ i rements , o n e c o m m e n t a t o r e x ­
pressed tile v i ew t h a t H f S does n o t r e ­
qu i re g round-based 1 a i d s a n d thus shou ld 
n o t b e an e l emen t o f t he app l ica t ion as 
p r o p o s e d u n d e r p a r a g r a p h 1 ( b ) ( 7 ) o f 
A p p e n d i x G n o r a n e l e m e n t o f t he A d ­
min is t ra to r ' s • v a l u a t i o n u n d e r p a r a ­
g r a p h 7 ( c ) . H o w e v e r , t he c o m m e n t a t o r 
s ta ted tha t if spec i a l c o n d i t i o n s ind ica t e 
tha t r equ i rement s f o r g r o u n d - b a s e d a ids 
a r e necessa ry , they s h o u l d b e c lea r ly p r e ­
sc r ibed i n the regu la t ions . I n r e sponse t o 
th i s c o m m e n t , tt s h c a M b e n o t e d t h a t 
wh i l e g r o u n d - b a s e d a ids a r e n o t e ssen­
tial c o m p o n e n t s o f I N S , t e rmina l g a t e ­
w a y a ids a r e va luab le in c h e c k i n g t he 
a c c u r a c y o f t he sys tem. There fo re , the 
avai labi l i ty o f these a ids m u s t b e p r e ­
sented as a pa r t o f t he app l i ca t ion f o r 
a p p r o v a l u n d e r p a r a g r a p h 1 ( b ) ( 7 ) . 
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PART 121—CERTIFICATION A N D O P ­
ERATIONS: DOMESTIC, FLAG, A N D 
SUPPLEMENTAL AIR CARRIERS A N D 
COMMERCIAL OPERATORS OF 
LARGE AIRCRAFT 

Doppler Radar a n d Inertia! Navigat ion 
Systems 

Thi s a m e n d m e n t t o Pa r t 121 o f t he 
Federa l Av ia t i on Regu la t ions prescr ibes 
requ i rements f o r t he app rova l a n d u se 
o f D o p p l e r R a d a r a n d Iner t ia ! N a v i g a ­
t ion Sys tems , a n d upda tes t he requi re ­
m e n t s o f 51121.355 a n d 121.389. 

•Tnis a m e n d m e n t is based o n a n o t i c e 
o f p r o p o s e d rule m a k i n g Mot i ce 70 -32 , 
pub l i shed i n t he FEDERAL REGISTER o n A u - . 
g u s t 5, 1970 (35 F . R . 1 2 4 7 9 ) . N ine pub l i c 
c o m m e n t s w e r e rece ived In response to 
t he n o t i c e , a n d t he r e c o m m e n d a t i o n s 
c o n t a i n e d the re in a r e d iscussed be low, i n ­
sofa r a s t h e y re la te t o ma t t e r s w i t h i n 
t h e s c o p e o f t h e n o t i c e . 

O n e c o m m e n t a t o r o b j e c t e d t o the p r o ­
p o s e d a m e n d m e n t t o 1121.355 requ i r ­
i n g app rova l o f D o p p l e r R a d a r a n d I n e r ­
tia! Nav iga t i on S y s t e m s ( I N S ) , because 
as w o r d e d it w o u l d h a v e requi red c u r ­
rent ly a p p r o v e d systems t o b e r eapp roved 
u n d e r p r o p o s e d A p p e n d i x Q t o P a r t 121. 
T h e F A A agrees, w i t h th i s c o m m e n t a t o r ' s 
r e c o m m e n d a t i o n tha t cu r r en t ly a p p r o v e d 
sys tems b e e x c e p t e d f r o m c o m p l i a n c e 
wi th the a p p r o v a l requ i rements o f A p ­
p e n d i x G , as requi red b y E 121.355, a n d 
th i s a m e n d m e n t a d o p t s th i s c h a n g e t o 
t he n o t i c e a c c o r d i n g l y . 

I n add i t i on t o this c h a n g e , p r o p o s e d 
$ 121.355 i s a l s o c h a n g e d b y add ing l a n ­
g u a g e i nd i ca t i ng tha t t he requ i rements 
app ly t o these nav t f a t t on sys tems w h e n 
used i n ope ra t ions outs ide t he 48 c o n t i g ­
uous Sta tes and the Dis t r ic t o f C o l u m ­
bia, thus m a k i n g 1 121.355 cons is ten t 
w i t h 3 121.369 i n t h i s r e spec t a n d i n d i ­
ca t i ng tha t t he a m e n d m e n t is c o n c e r n e d 
solely w i th l o n g - r a n g e nav iga t i on s i tua­
t ions . T h i s c h a n g e la par t ia l ly i n response 
t o a c o m m e n t a t o r w h o o b j e c t e d t o ' t he 
p rov i s ion i n p r o p o s e d A p p e n d i x G w h i c h 
w o u l d requi re t h a t b o t h sys tems i n t he 
requi red dua l sys tem b e ope ra t iona l a t 
takeoff. T h e c o m m e n t a t o r c o n t e n d e d 
tha t s u c h a r equ i rement w o u l d b e t o o 



Howeve r , the F A A agrees w i t h the c o m ­
m e n t tha t u n d e r pa r ag raph 7 ( c ) ( 3 ) , t he 
Admin i s t r a to r ' s eva lua t ion o f g r o u n d -
based a ids shou ld b e l imi t ed t o those r e ­
quired t o suppo r t t he sys tem, a n d this 
c h a n g e h a s been m a d e a c c o r d i n g l y . B e ­
cause s u c h c o m p o n e n t s a r e essent ia l t o 
a D o p p l e r R a d a r S y s t e m w h i c h requires 
con t inua l upda t ing , t he avai labi l i ty o f 
all types o f g r o u n d - b a s e d aids is e ssen­
tial t o sys tem approva l . 

Final ly , w i th regard t o th i s c o m m e n t , 
t he F A A bel ieves tha t i t is n o t feas ib le 
t o p l ace specif ic r equ i rement s f o r I N S 
g r o u n d - b a s e d aids i n t he regu la t ions b e ­
cause , as p o i n t e d o u t b y a c o m m e n t a t o r , 
t he n e e d t o require g r o u n d - b a s e d aids 
f o r I N S arises o n l y if spec ia l c o n d i t i o n s 
d ic ta te the i r use . T h e F A A bel ieves t h a t 
special c o n d i t i o n s c a n bes t b e deal t w i th 
t h r o u g h app rop r i a t e a m e n d m e n t s t o t he 
cer t i f icate ho lde r ' s ope ra t ions spec i f i ca ­
t ions . 

I t was r e c o m m e n d e d b y o n e c o m m e n ­
ta tor t h a t p a r a g r a p h 3 ( a ) of A p p e n d i x 
G b e revised t o pe rmi t t he ins ta l la t ion 
o f t w o or m o r e Iner t ia l N a v i g a t i o n S y s ­
tems . T h e F A A agrees w i t h this c o m ­
m e n t , n o t i n g tha t s o m e B—747 airplanes 
cur ren t ly h a v e three sys tems instal led. 
A c c o r d i n g l y , this p a r a g r a p h h a s b e e n 
revised t o pe rmi t ins ta l la t ion o f m o r e 
t han two Iner t ia l Nav iga t i on Sys t ems ; 
and, i n addi t ion , p a r a g r a p h 4 h a s b e e n 
revised t o pe rmi t t he use o f t w o o r m o r e 
D o p p l e r R a d a r Sys tems . I n a c c o r d a n c e 
wi th this c h a n g e , b o t h p a r a g r a p h 3 a n d 
p a r a g r a p h 4 h a v e been fur ther revised 
t o pe rmi t t he dua l i ty r equ i rement s 
there in t o b e satisfied b y e i ther t w o I N S 
units o r t w o D o p p l e r R a d a r uni ts o r b y 
o n e o f e a c h . 

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 tha t 
the p roposa l i n p a r a g r a p h 3 ( b ) ( 2 ) o f 
A p p e n d i x G requir ing a d i sp lay o f a l ign ­
m e n t s ta tus t o t he flight c r e w , b e de le ted 
in f avo r o f a " r e a d y t o nav iga te l igh t " 
set to ope ra t e a t a ce r t a in a l i g n m e n t 
status. T h e F A A agrees tha t a " ready t o 
nav iga te l i gh t " c a n be used effectively 
as an a l ternat ive to t he a l i gnmen t s ta tus 
display. A " ready to nav iga te l i g h t " is 
cur ren t ly used o n M o d e Se lec to r Uni ts 
to ind ica te w h e n a l i gnmen t is c o m p l e t e d 
and t he sys tem "is r eady to nav iga te . 
The re fo r e , p roposed p a r a g r a p h 3 ( b ) ( 2 ) 
ha s been revised t o pe rmi t use o f the 
" ready t o nav iga te l igh t " s h o w i n g c o m ­
ple t ion o f a l i gnmen t t o t he flight c r e w . 

O n e c o m m e n t a t o r o b j e c t e d t o t he p r o ­
posa l in p a r a g r a p h 3 ( c ) o f A p p e n d i x G 
c o n c e r n i n g t he separa te e lec t r ica l p o w e r 
source , because t he r equ i r emen t tha t it 
mus t supply p o w e r f o r at leas t 5 minu te s 
should app ly o n l y t o the Iner t ia l Senso r 
Units a n d n o t t o the Nav iga t ion C o m ­
puter . T h e c o m m e n t a t o r c o n t e n d e d tha t 
as l o n g as the Iner t ia l S e n s o r Uni ts keep 
t rack of present posi t ion, t he c o m p u t e r 
is au tomat i ca l ly upda t ed w h e n p o w e r 
is res tored. 

T h e F A A bel ieves tha t th i s requ i re ­
m e n t , as p roposed , pe rmi t s the separa te 
p o w e r source to b e l inked t o t he sensor 
on ly , If t ha t p r o c e d u r e is all t ha t is n e c ­
essary t o m a i n t a i n the o p e r a t i o n o f the 
I N S to its ful l capabi l i ty . H o w e v e r , i f 
o the r uni ts o f t h e sys tem m u s t l ikewise 
b e separate ly suppl ied, t h e n the 5 -minu te 
p o w e r supply requ i rement appl ies t o 
t h e m as wel l . 

W i t h r ega rd t o t he p r o p o s e d requi re ­
m e n t in p a r a g r a p h 3 ( c ) o f A p p e n d i x G 
tha t the re b e a s ignal t o enab le the 
flight c r e w t o de tec t r easonab ly p r o b a b l e 
fa i lures o r ma l func t ions , o n e c o m m e n ­
t a to r c o n t e n d e d tha t t he terra " r e a s o n ­
ably p robab l e fai lures o r m a l f u n c t i o n s " 
is t o o vague . 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 it b e required tha t a specif ic 
p e r c e n t a g e o f fai lures m u s t b e d isp layed 
t o the c r e w . 

T h e F A A d o e s n o t agree t h a t t he t e r m 
" r ea sonab ly p r o b a b l e " is t o o vague . 
Howeve r , t o c la r i fy t he c o n c e p t , t he w o r d 
" r e a s o n a b l y " ha s been de le ted as be ing 
r e d u n d a n t . 

A n 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 
tha t the p r o p o s e d requi rements o f p a r a ­
g r a p h 3 ( c ) o f A p p e n d i x G shou ld b e 
c h a n g e d t o pe rmi t e i ther ana lys is o r 
d e m o n s t r a t i o n t ra ther t han b o t h ) in 
es tabl i sh ing w h a t t he necessa ry p o w e r 
is f o r m a i n t a i n i n g I N S a t its ful l c a p a ­
bi l i ty . T h e F A A agrees, and p a r a g r a p h 
3 ( c ) o f A p p e n d i x G has b e e n c h a n g e d 
a c c o r d i n g l y . 

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 tha t 
t he list o f " o t h e r nav iga t iona l a i d s " 
w h i c h m a y b e requi red t o u p d a t e D o p p l e r 
R a d a r , be e x p a n d e d t o i nc lude t he use 
o f a i rbo rne w e a t h e r radar . T h e F A A 
agrees t h a t a i rbo rne w e a t h e r r a d a r c a n 
b e a va luable a id i n upda t ing D o p p l e r 
R a d a r . A c c o r d i n g l y , p a r a g r a p h 4 ( b ) o f 
A p p e n d i x G h a s been a m e n d e d t o i n ­
c l u d e this e q u i p m e n t . 

O n e c o m m e n t a t o r s ta ted t h a t p r o ­
p o s e d A p p e n d i x G was n o t sufficiently 
specif ic w i th r ega rd t o rel iabil i ty requ i re ­
m e n t s f o r I N S a n d r e c o m m e n d e d tha t 
1,000 hour s be tween inf l ight fa i lures b e 
es tabl ished as t h e s t andard f o r re l iab i l ­
i ty . Expe r i ence wi th I N S ind ica tes tha t 
cu r r en t inf l ight rel iabil i ty o n a n overal l 
basis is In excess o f 2,000 h o u r s . A c c o r d ­
ing ly , the F A A bel ieves t h a t rel iabi l i ty 
b a s e d o n c o m p l i a n c e wi th cer t i f ica t ion , 
a s is n o w the case , is sufficient. 

T h e r e c o m m e n d a t i o n was m a d e tha t 
a c c u r a c y requ i rement s f o r I N S a n d D o p ­
p l e r R a d a r s h o u l d be the s a m e , r e g a r d ­
less o f the inhe ren t abili t ies o f t he t w o 
sys tems . T h e F A A does n o t agree . Based 
o n manufac tu re r ' s repor ts a n d user e x ­
pe r i ence , t he a c c u r a c y cr i ter ia p resc r ibed 
In p a r a g r a p h 6 ( a ) ( 1 ) a n d ( 2 ) a re e f fec ­
t ive a n d real is t ic f o r I N S , whereas t he 
s a m e is n o t a lways t rue wi th D o p p l e r 
R a d a r . Unl ike I N S , t he a c c u r a c y of 
D o p p l e r R a d a r is d i rec t ly re la ted t o t he 

a c c u r a c y o f t he h e a d i n g i n f o r m a t i o n 
suppl ied b y t he c o m p a s s sys tem, and t he 
f r e q u e n c y o f upda t ing f r o m re l iable 
fixes. T h u s , d u e t o t he inhe ren t d i f ­
f e r e n c e in t he a c c u r a c y o f t he two s y s ­
t ems , the F A A believes t h a t I N S a c ­
c u r a c y shou ld n o t be r educed t o ach ieve 
c o m p a r a b i l i t y wi th D o p p l e r R a d a r . 

W i t h r ega rd t o specif ic a c c u r a c y c r i ­
teria, o n e c o m m e n t a t o r o b j e c t e d t o t he 
"2 n a u t i c a f mi les pe r h o u r " a c c u r a c y 
requ i rement o f p r o p o s e d p a r a g r a p h 
6 ( a ) ( 1 ) , c o n t e n d i n g t h a t i n a s m u c h as 
I N S exper i ences errors w h i c h are n o t 
o n l y func t ions of t i m e in flight, a c c u r a c y 
cr i ter ia s h o u l d b e based o n appropr i a t e 
probabi l i t ies w h i c h take in to a c c o u n t 
o t h e r I N S e r ro r func t ions . 

T h e F A A does n o t agree tha t t he 2 
nau t i ca l mi les pe r h o u r a c c u r a c y r e ­
qu i r emen t shou ld b e de le ted i n f avo r o f 

t he c o m m e n t a t o r ' s p roposa l . O p e r a t i n g 
h i s to ry has p r o v e n tha t sys tems c u r ­
ren t ly in use w h e n p rope r ly m a i n t a i n e d , 
c a n mee t o r surpass this a c c u r a c y r e ­
qu i r emen t . T o p e r m i t a less restr ic t ive 
requ i rement w o u l d a l l ow a r e d u c t i o n In 
the capab i l i ty of t he p resen t s t a t e -o f -
the-ar t . 

I n add i t ion t o those r e c o m m e n d e d 
c h a n g e s a d o p t e d here in , t he F A A has , 
u p o n fur ther s tudy, m a d e ce r ta in c l a r i ­
f y i n g c h a n g e s in p r o p o s e d A p p e n d i x G . 
T w o def ini t ions h a v e been added t o 
p a r a g r a p h K b ) t o def ine a " la rge d ive r ­
g e n c e " as o n e tha t results in a t r a c k 
w h i c h falls b e y o n d c l ea rance l imits a n d 
t o define a " g a t e w a y " as a specif ic n a v i ­
ga t iona l fix where use o f l o n g - r a n g e 
nav iga t i on c o m m e n c e s o r t e rmina tes . 
P a r a g r a p h s 6 ( a ) (1) and (2) a n d 6 ( c ) 
h a v e been revised t o i nd ica t e tha t t h e 
95 pe rcen t f igure c i t ed there in relates 
t o s y s t e m flights, t h e r e b y m a k i n g tha t 
figure c o n f o r m wi th t he m a n n e r in 
w h i c h all cu r r en t I N S eva lua t ions are 
c o n d u c t e d . T h u s , f o r an a i rp lane i n 
w h i c h three sys tems are ins ta l led, o n e 
flight w o u l d represen t th ree sys tem 
flights. 

In teres ted p e r s o n s h a v e b e e n g i v e n an 
oppo r tun i t y t o pa r t i c ipa te In the m a k i n g 
o f these 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 on has been g iven t o all r e levan t 
m a t t e r p resen ted . 

I n cons ide ra t i on o f t he f o r e g o i n g , 
P a r t 121 o f t he Fede ra l Av ia t i on R e g u l a ­
t i ons is a m e n d e d , effect ive Apr i l 29 ,1972 , 
a s f o l l o w s : 

1. B y a m e n d i n g § 121.355 t o r ead as 
f o l l o w s : 

§ 121 .35S E q u i p m e n t f o r opera t ions o n 
which special ized means o f naviga­
t ion are used. 

( a ) N o cer t i f icate h o l d e r m a y c o n d u c t 
an o p e r a t i o n — 

( 1 ) Using D o p p l e r R a d a r o r an I n e r ­
tial N a v i g a t i o n S y s t e m outs ide t he 48 
c o n t i g u o u s Sta tes a n d t he Dis t r ic t o f 
C o l u m b i a , unless s u c h sys tems h a v e been 
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a p p r o v e d i n a c c o r d a n c e w i t h A p p e n d i x 
G t o t h i s p a r t ; o r 

( 2 ) U s i n g D o p p l e r R a d a r o r a n I n ­
er t ia l N a v i g a t i o n S y s t e m w i t h i n t h e 4 8 
c o n t i g u o u s S t a t e s a n d t h e D i s t r i c t o f C o ­
l u m b i a , o r a n y o t h e r s p e c i a l i z e d m e a n s o f 
n a v i g a t i o n , u n l e s s i t s h o w s t h a t a n a d e ­
q u a t e a i r b o r n e s y s t e m i s p r o v i d e d f o r 
t h e s p e c i a l i z e d n a v i g a t i o n a u t h o r i z e d f o r 
t h e p a r t i c u l a r o p e r a t i o n . 

( b ) N o t w i t h s t a n d i n g p a r a g r a p h ( a ) o f 
t h i s s e c t i o n , D o p p l e r R a d a r a n d I n e r t i a l 
N a v i g a t i o n S y s t e m s , a n d t h e t r a i n i n g 
p r o g r a m s , m a i n t e n a n c e p r o g r a m s , r e l e ­
v a n t o p e r a t i o n s m a n u a l m a t e r i a l , a n d 
m i n i m u m e q u i p m e n t l i s t s p r e p a r e d in 
a c c o r d a n c e t h e r e w i t h , a p p r o v e d b e f o r e 
A p r i l 2 9 , 1 9 7 2 , a r e n o t r e q u i r e d t o b e 
a p p r o v e d i n a c c o r d a n c e w i t h t h a t p a r a ­
g r a p h . 

2 . B y a m e n d i n g § 1 2 1 . 3 8 9 t o r e a d as 
f o l l o w s ; 

§ 1 2 1 . 3 8 9 F l i g h t n a v i g a t o r a n d special ­
ized n a v i g a t i o n e q u i p m e n t . 

( a ) N o c e r t i f i c a t e h o l d e r m a y o p e r a t e 
a n a i r p l a n e o u t s i d e t h e 4 8 c o n t i g u o u s 
S t a t e s a n d t h e D i s t r i c t o f C o l u m b i a , 
w h e n i t s p o s i t i o n c a n n o t be r e l i a b l y f i x e d 
f o r a p e r i o d of m o r e t h a n 1 h o u r , w i t h ­
o u t — 

( 1 ) A flight c r e w m e m b e r w h o h o l d s a 
c u r r e n t f l i g h t n a v i g a t o r c e r t i f i c a t e ; o r 

<2> S p e c i a l i z e d m e a n s o f n a v i g a t i o n 
a p p r o v e d i n a c c o r d a n c e w i t h i 1 2 1 . 3 5 5 
w h i c h e n a b l e s a r e l i a b l e d e t e r m i n a t i o n 
t o b e m a d e o f t h e p o s i t i o n o f t h e a i r c r a f t 
b y e a c h p i l o t s e a t e d a t h i s d u t y s t a t i o n . 

<b) N o t w i t h s t a n d i n g p a r a g r a p h ( a ) o f 
t h i s s e c t i o n , t h e A d m i n i s t r a t o r m a y a l s o 
r e q u i r e a f l i g h t n a v i g a t o r o r s p e c i a l 
n a v i g a t i o n e q u i p m e n t , o r b o t h , w h e n s p e ­
c i a l i z e d m e a n s o f n a v i g a t i o n a r e n e c e s ­
s a r y f o r 1 h o u r o r l e s s . I n m a k i n g t h i s 
d e t e r m i n a t i o n , t h e A d m i n i s t r a t o r c o n ­
siders^— 

( 1 ) T h e s p e e d o f t h e a i r p l a n e ; 
(2> N o r m a l w e a t h e r c o n d i t i o n s e n 

r o u t e ; 
( 3 ) E x t e n t o f a i r traff ic c o n t r o l ; 
( 4 ) Tra f f i c c o n g e s t i o n ; 
( 5 ) A r e a o f n a v i g a t i o n a l r a d i o c o v e r ­

a g e a t d e s t i n a t i o n ; 
( 6 ) F u e l r e q u i r e m e n t s ; 
( 7 ) F u e l a v a i l a b l e f o r r e t u r n t o p o i n t 

of d e p a r t u r e o r a l t e r n a t e s ; 
( 8 ) P r e d i c a t i o n o f flight u p o n o p e r a ­

t i o n b e y o n d t h e p o i n t o f n o r e t u r n ; a n d 
( 9 ) A n y o t h e r f a c t o r s h e d e t e r m i n e s 

a r e r e l e v a n t i n t h e i n t e r e s t o f s a f e t y . 
( c ) O p e r a t i o n s w h e r e a flight n a v i g a ­

t o r o r s p e c i a l n a v i g a t i o n e q u i p m e n t , o r 
b o t h , a r e r e q u i r e d a r e s p e c i f i e d i n t h e 
o p e r a t i o n s s p e c i f i c a t i o n s o f t h e a i r c a r ­
r ier o r c o m m e r c i a l o p e r a t o r . 

3 . B y a d d i n g a n e w a p p e n d i x i m m e ­
d i a t e l y a f t e r A p p e n d i x F t o r e a d a s 
f o l l o w s : 

APPENDIX Q 

DOPPLER ftADAE AND INEHTIAL NAVIGATIOM SYS­
TEM <INSI : REQUEST rOH EVALUATION; EQUIP­
MENT AND EQUIPMENT INSTALLATION; TRAIN­
ING PROGRAM; EQUIPMENT ACCURACY AND 
RELIABILITY; EVALUATION PROGRAM 

1. Application authority, (a ) A n applicant 
for authority to use a Doppler Radar or 
Inertia! Navigat ion Sys tem m u s t s u b m i t a 
request lor evaluat ion of the system to the 
A i r Carrier District Office or Internationa] 
Fie ld Office charged with the overall inspec­
t i o n of its operat ions 30 days prior to the 
start of evaluation flights. 

(a) T h e appl icat ion m u s t conta in: 
( 1 ) A s u m m a r y of experience with the 

system showing to t b e satisfaction of the 
Adminis trator a history of t h e accuracy and 
reliability of the system proposed to be used. 

(2) A training program curr icu lum for 
initial approval under § 121.405. 

(3) A maintenance program for compl i ­
ance with Subpart L of thla part. 

(4) A description of e q u i p m e n t Installa­
t ion. 

(5) Proposed revisions to the Operations 
M a n u a l out l ining al l normal and emergency 
procedures relative to use of the proposed 
system, including detai led methods for con­
t inu ing t h e navigational funct ion wi th par­
tial or complete equ ipment failure, and 
m e t h o d s for determining the m o s t accurate 
system when a n unusual ly large divergence 
between systems occurs. For t h e purpose of 
th i s appendix, a large divergence is a diver­
gence that results i n a track tha t fal ls beyond 
clearance l imits . 

(6) A n y proposed revisions to the m i n i ­
m u m equ ipment l ist with adequate Justifica­
t ion therefor. 

(7) A list of operations to be conducted 
using the system, containing an analysis of 
each with respect to length , magnet i c c o m ­
pass reliability, avallahility of en route aids, 
and adequacy of gateway and terminal radio 
facilities to support the system. For the p u r ­
pose of this" appendix, a gateway is a specific 
navigational fix where use of long range 
navigation c o m m e n c e s or terminates . 

2. Equipment and equipment installa­
tion—Inertial Navigation Systems (INS) or 
Doppler Radar System, ( a ) Inertial Naviga­
t ion and Doppler Radar Systems m u s t be 
Installed In accordance with applicable air­
worthiness requirements . 

(b) Cockpit arrangement m u s t be visible 
and useable by either pilot seated at bis 
duty station. 

(c) T h e e q u i p m e n t muat provide, by 
visual, mechanical , or electrical o u t p u t 
signals. Indicat ions of the Invalidity of 
ou tput data u p o n the occurrence of p r o b ­
able failures or mal funct ions wi th in the 
system. 

(d ) A probable fai lure or mal funct ion 
wi th in the system m u s t no t result in loss 
of the aircraft's required navigat ion 
capabil i ty. 

(e> T h e a l ignment , updat ing , and 
navigat ion c omput e r funct ions of the sys­
t e m m u s t no t be Invalidated b y n o r m a l 
aircraft power interruptions and transients. 

( f ) T h e system m u s t not be the source 
or cause of object ionable radio frequency 
interference, and m u s t n o t be adversely 
affected by radio frequency interference 
f rom other aircraft systems. 

(g> T h e F A A - a p p r o v e d airplane flight 
manua l , or supplement thereto, m u s t i n ­
c lude pert inent material as required to 
define' the n o r m a l and emergency operating 
procedures and applicable operating l imi ta ­
t ions associated with I N S and Doppler 
performance ( such as m a x i m u m lat i tude at 
which ground a l i gnment capability is p r o ­
vided, or deviations between s y s t e m s ) . 

3 . Equipment and equipment installa­
tion—Inertial Navigation Systems (INS). 
(a) If a n appl icant elects to use a n 
Inertial Navigat ion Sys tem it m u s t be a t 

least a dua l system ( including naviga­
t iona l computers a n d reference u n i t s ) . A t 
least t w o systems m u s t b e operational 
a t takeoff. T h e dua l system m a y consist of 
e i ther two I N S units , or one I N S u n i t 
and one Doppler R a d a r uni t . 

( b ) Each Inertial Navigat ion Sys tem 
m u s t incorporate the fol lowing: 

(1) Val id ground a l i gnment capabil i ty 
at all lat i tudes appropriate for intended 
use of the Installation. 

( 2 ) A display of a l i gnment s tatus or a 
ready to navigate l ight showing com­
pleted a l i gnment t o the flight crew. 

( 3 ) The present posi t ion o f the airplane 
In sui table coordinates. 

( 4 ) In f or mat i on relative to dest inations 
or waypolnt pos i t ions: 

( t ) T h e in format ion needed to gain a n d 
M a i n t a i n a desired track a n d to determine 
deviat ions f rom t h e desired track. 

(11) T h e informat ion needed to deter­
m i n e distance a n d t i m e to go to t h e 
next waypolnt or dest inat ion. 

( c ) For I N S instal lat ions t h a t do n o t 
have m e m o r y or o ther inflight a l i gnment 
means , a separate electrical power source 
( independent of the m a i n propuls ion sys ­
t e m ) m u s t be provided which can supply, 
for a t least S minutes , enough power (as 
s h o w n b y analysis or aa demonstrated In 
the airplane) to main ta in the I N S in 
s u c h condit ion tha t its ful l capabil i ty is 
restored u p o n the react ivation of the 
normal electrical supply. 

(d ) The e q u i p m e n t m u s t provide such 
visual, mechanical , or electrical o u t p u t 
signals as m a y he required to permit the 
flight crew to detect probable failures or 
mal funct ions in the system. 

4. Equipment and equipment installa­
tion—Doppler Radar Systems, (a ) If a n appl i ­
cant elects to use a Doppler Radar Sys tem 

It m u s t be a t least a dual system ( including 
dus> <mtennas or a c o m b i n e d antenna de­
signed for mul t ip l e operat ion) , except t h a t : 

(1) A single operating transmitter with 
a s tandby capable of operation m a y be used 
in l ieu of two operating transmitters. 

(2) Single heading source information to 
all installations m a y be uti l ised, provided a 
compass comparator system is installed and 
operational procedures call for frequent 
cross-checks of all compass heading i n ­
dicators by crewmembers . 

T h e dual system m a y consist of either two 
Doppler Radar units or one Doppler R a d a r 
un i t and one INS unit . 

(b) A t least two systems m u s t be opera­
tional at takeoff. 

(c ) A s determined by the Adminis trator 
and specified in the certificate holder's opera­
t ions specifications, other navigational aids 
m a y b e required to update the Doppler Radar 
for a part icular operation. These m a y include 
Loran, Consol , D M E , V O R , A D F , g r o u n d -
based radar, and airborne weather radar. 
W h e n these aids are required, t h e cockpit 
arrangement m u s t be such tha t all controls 
are accessible to each pi lot seated at h is 
duty station, 

6. Training programs. T h e initial training 
program for Doppler Radar and Inertial 
Navigat ion Systems m u s t include the fo l ­
lowing: 

(a) Duties and responsibilities of flight 
crewmembers . dispatchers, and maintenance 
personnel . 

( b ) For pilots. Instruction in the fo l low­
i n g : 

( 1 ) Theory and procedures, l imitat ions , 
detect ion of mal funct ions , preflight and i n ­
flight testing, and cross-checking methods . 
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(2) The use or computers, an explanation 
of all systems, compass limitations at high 
latitudes, a review of navigation, flight 
planning, and applicable meteorolgy. 

(3) The methods for updating by means 
of reliable fixes. 

(4) The actual plotting of fixes. 
| c ) Abnormal and emergency procedures, 
6. Equipment accuracy and reliability, (a ) 

Each Inertlal Navigation System must meet 
the following accuracy requirements, as 
appropriate: 

(1) For flights up to 10 hours' duration, 
no greater than 2 nautical miles per hour of 
circular error on 95 percent of system flights 
completed is permitted. 

(2) For flights over 10 hours ' duration, a 
tolerance of ±20 miles cross-track and ±25 
miles aiong-traek on 95 percent of system 
flights completed is permitted. 

(b) Compass heading information to the 
Doppler Radar must be maintained to an ac­
curacy of ± 1 * and total system deviations 
must not exceed 2*. When tree gyro tech­
niques are used, procedures shall be utilized 
to insure that an equivalent level of heading 

accuracy and total system deviation Is 
attained. 

(c ) Each Doppler Radar System must meet 
accuracy requirements of ± 2 0 miles cross-
track and ±25 miles along-track for 96 per­
cent of the system nights completed. Updat­
ing is permitted. 
A system that does not meet the require­
ments of this section will be considered a 
failed system. 

7. Evaluation program, (a) Approval by 
evaluation must be requested as a part of the 
application for operational approval of a 
Doppler Radar or Inertial Navigation System. 

(b) The applicant must provide sufficient 
flights which show to the satisfaction of the 
Administrator the applicant's ability to use 
cockpit navigation in his operation. 

(c ) The Administrator bases his evalua­
tion on the following: 

(1) Adequacy of operational procedures. 
(2) Operational accuracy and reliability of 

equipment and feasibility of the system with 
regard to proposed operations. 
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(3) Availability of terminal, gateway, area, 
and en route ground-based aids, if required, 
to support the self-contained system. 

(4) Acceptability of cockpit workload. 
(5) Adequacy of flight crew qualifications. 
(6) Adequacy of maintenance training and 

availability of spare parts. 
After successful completion of evaluation 
demonstrations, PAA approval is Indicated 
by Issuance of amended operations specifi­
cations and en route flight procedures defin­
ing the new operation. Approval is limited 
to those operations for which the adequacy 
of the equipment and the feasibility of cock­
pit navigation has been satisfactorily 
demonstrated. 

(Sees. 313(a) , 601, 604, 605, Federal Aviation 
Act of 1958. 49 U.S.C. 1334(a), 1421, 1424, 
1425; sec. 6 ( c ) , Department of Transporta­
tion Act, 49 U.S.C, 1655(c) > 

ISSUED IN W A S H I N G T O N , D . C , O N M A R C H 
2 3 , 1 9 7 2 . 

K , M . S M I T H , 
Acting Administrator. 
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