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l - PURPOSE. T h i s a d v i s o r y c i r c u l a r p r o v i d e s g u i d e l i n e s r e l a t i v e to the 
l i c e n s i n g , i n s t a l l a t i o n , ma in tenance , and t e s t i n g o f Emergency L o c a t o r 
T r a n s m i t t e r s ( E L T ) j 

2 * CANCELLATION. AC 00 -35 , d a t e d O c t o b e r 27 , 1972, i s c a n c e l l e d . 

3. BACKGROUND. I n 1970, Congres s enacted P u b l i c Law 91-596 amending 
S e c t i o n 601 o f the F e d e r a l A v i a t i o n Act o f 1958 to r e q u i r e the i n a t a l -
l a t i o n o f "emergency l o c a t o r beacons" on U . S . r e g i s t e r e d c i v i l a i r p l a n e s . 
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 w e r e amended to implement t h i s l e g i s l a t i o n . 

4 . LICENSING REQUIREMENTS. The F e d e r a l Communications Commission has 
i n i t i a t e d r u l e making t h a t w i l l change the r e q u i r e m e n t s p e r t a i n i n g 
t o ELTs . An FCC l i c e n s e i s r e q u i r e d f o r an a i r c r a f t s t a t i o n that has 
an ELT I n s t a l l e d , but no a p p l i c a t i o n f i l i n g f e e i s r e q u i r e d . An o p e r a t o r 
permi t i s not r e q u i r e d f o r the o p e r a t i o n o f an a i r c r a f t s t a t i o n ELT 
w h i l e i t i s b e i n g used f o r s u r v i v a l p u r p o s e s , or f o r maintenance / 

* o p e r a t i o n a l t e s t i n g . However , the ELT cannot have a v o i c e c a p a b i l i t y . 
When a r a d i o t r a n s m i t t e r w i t h A9 e m i s s i o n a l s o has an A3 ( v o i c e ) 
e m i s s i o n c a p a b i l i t y , i t i s not an ELT and cannot b e l e g a l l y a d v e r t i s e d 
o r s o l d as an ELT. The FCC has not type accepted such a d e v i c e a s an 
ELT. T h e r e f o r e , such a t r a n s m i t t e r does not comply w i t h the p r o v i s i o n 
o f TS0-C91 which r e q u i r e s FCC type a c c e p t a n c e . However , the ELT p o r t i o n 
o f a s u r v i v a l c r a f t s t a t i o n ( e r r o n e o u s l y r e f e r r e d to as an ELT w i t h 
v o i c e c a p a b i l i t y but approved under TS0-C91) s a t i s f i e s the FAA r e q u i r e 
ments and t h e i r i n s t a l l a t i o n s may c o n t i n u e to b e approved by the FAA. * 

Emergency l o c a t o r t r a n s m i t t e r s used i n c o n n e c t i o n w i t h d e s i g n , 
m a n u f a c t u r e , d e m o n s t r a t i o n o r t r a i n i n g shou ld not o p e r a t e on 121.5 
megahertz o r 243.0 m e g a h e r t z . These u n i t s shou ld u s e o f f - s e t c r y s t a l s . 
The f r e q u e n c i e s o f 1 2 1 . 6 , 121 .65 , 121 .7 , 121 .75 , 1 2 1 . 8 , 121 .85 , and 
121.9 megahertz may b e used f o r t h e s e p u r p o s e s p r o v i d e d t h a t the u s e r 
o b t a i n s the p r o p e r FCC o p e r a t o r and s t a t i o n l i c e n s e ; c o o r d i n a t i o n i s 
e s t a b l i s h e d w i t h the a p p r o p r i a t e FAA R e g i o n a l Frequency Management O f f i c e 
p r i o r t o a c t i v a t i n g each t e s t p e r i o d ; and no harmfu l I n t e r f e r e n c e i s 
caused t o v o i c e communications on t h e s e f r e q u e n c i e s . 

I n i t i a t e d b y : -AFS-350 
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5. INSTALLATION. The I n s t a l l a t i o n r e q u i r e m e n t s f o r ELTs a r e c o n t a i n e d i n 
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 P a r t 37 .200 , "Emergency L o c a t o r T r a n s m i t t e r s -
T S 0 - C 9 1 " , and P a r t 9 1 . 5 2 . H o w e v e r , a d d i t i o n a l c o n s i d e r a t i o n shou ld be 
g i v e n co the f o l l o w i n g : 

a . M a i n t a i n a d e q u a t e c l e a r a n c e from c o n t r o l c a b l e s , p u l l e y s , b e l l c r a n k s , 
w i r i n g , e t c . 

b . When i n s t a l l e d , t h e ELT s h o u l d be v i s u a l l y and p h y s i c a l l y a c c e s s i b l e 
to a l l o w t o r easy m o n i t o r i n g of the b a t t e r y change d a t e and f o r 
arming of the u n i t . 

c . L o c a t i o n o f the ELT antenna tta f a r a s p r a c t i c a b l e from the o t h e r 
antennas on the a i r p l a n e co p r e v e n t i n t e r a c t i o n between the a v i o n i c s 
sys tems . 

d . Pet tor.iid.ice of fan o p e i a c l o n a l t e s t on che ELT a f t e r the* i n s t a l l a t i o n 
i s c o m p l e t e d , i n a c c o r d a n c e w i t h p a r a g r a p h 7 o f t h i s a d v i s o r y c i r c u l a r . 
The tefat s h o u l d a l s o i n c l u d e o p e r a t i o n o f the a i r p l a n e a v l o n i c systems 
w i t h che ELT a imed. T h i s w i l l check f o r i n a d v e r t e n t a c t i v a t i o n o f 
the ELT by the p r o x i m i t y o f s t r o n g RF s i g n a l s , such a s from the VHF 
t r a n s m i t t e r . 

e . U s e o f s t a n d a r d i n s t a l l a t i o n p r a c t i c e s a s o u t l i n e d i n AC 4 3 . 1 3 - 1 , 
" A c c e p t a b l e M e t h o d s , Techniques and P r a c t i c e s , A i r c r a f t I n s p e c t i o n 
and R e p a i r , " and AC 43 .13-2 " A c c e p t a b l e Methods , T e c h n i q u e s , and 
P r a c t i c e s , A i r c r a f t A l t e r a t i o n s . " 

6. ELT BATTERy USEFUL L I F E . The u s e f u l l i f e o f the b a t t e r y , i s the l e n g t h 
o f t ime which the b a t t e r y may b e s t o r e d w i t h o u t l o s i n g I t s a b i l i t y to 
c o n t i n u o u s l y o p e r a t e che E L T , f o r 48 h o u r s . 

a . F i f c y p e r c e n t o f che u s e f u l b a t t e r y l i f e i s the t ime a t which r e p l a c e 
ment i s r e q u i r e d . A d d i t i o n a l l y , the b a t t e r y must be r e p l a c e d when 
the t r a i i d U i i t c e r has been i n u s e f o r more than one c u m u l a t i v e h o u r . 
I n the c a s e o f r e c h a r g e a b l e b a t t e r i e s , the f i f t y p e r c e n t l i m i t a t i o n 
i s cue p e r i o d o f t ime ac which the r e g u l a t i o n r e q u i r e s r e c h a r g i n g 
the b a t t e r y . S i n c e the ELT m a n u f a c t u r e r i s r e q u i r e d by S e c t i o n 91.52 
aud 3 / . 2 U 0 o f che F A R s , co de termine the u s e f u l l i f e and c o n s e q u e n t l y 
f i f t y p e l c e n t ot the u s e f u l l i f e , u s e rep lacement b a t t e r i e s t h a t a r e 
i d e n t i f i e d i n the data which i s f u r n i s h e d w i t h each ELT. 

b . The f i t 'cy perceuc u s e f u l l i f e c r i t e r i o n f o r r e p l a c e m e n t o r r e c h a r g i n g 
o f b a t t e r i e s i s a v e r y p r a c t i c a l means of a s s u r i n g a d e q u a t e ELT power 
aud b a c t e i y l i f e . I t p r o v i d e s a s a f e t y m a r g i n by t a k i n g i n t o 
c o n s i d e r a t i o n r e a s o n a b l e e x p o s u r e s to a d v e r s e c o n d i t i o n s such a s 
t emperature exciernes and t y p i c a l d e c a y , o r d i s c h a r g e , o f b a t t e r y 
c a p a c i t y when the ELT I s i n the r e a d y t o use c o n d i t i o n . 
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7. FACTORS WHICH AFFECT ELT BATTERY PERFORMANCE. S h e l f l i f e s t o r a g e , ELT 
env ironment , and the type o f b a t t e r y ( r e c h a r g e a b l e o r n o n - r e c h a r g e a b l e ) 
a r e f a c t o r s t o be c o n s i d e r e d r e g a r d i n g ELT p e r f o r m a n c e . 

a . B a t t e r i e s i n s t o r a g e s h o u l d be kept i n a c l e a n , d r y , and c o o l s t o r a g e 
a r e a . These normal e n v i r o n m e n t a l c o n d i t i o n s keep the b a t t e r y s e l f -
d i s c h a r g e r a t e to a minimum, and w i l l a s s u r e the prede termined u s e 
f u l l i f e t i m e p e r i o d . B a t t e r i e s s t o r e d i m p r o p e r l y i n a r e a s such a s , 
n e a r ho t a i r d u c t s , r a d i a t o r s , o r i n d i r e c t s u n l i g h t may have a 
shor tened u s e f u l l i f e . 

b . High ambient t empera tures t h a t the b a t t e r i e s i n the ELT may be exposed 
t o f o r p r o l o n g e d p e r i o d s o f t i m e , such as i n an a i r c r a f t parked on 
the ramp, can cause a premature d e t e r i o r a t i o n of the b a t t e r y b e f o r e 
the rep lacement or r e c h a r g i n g d a t e i s r e a c h e d . B a t t e r i e s i n the ELT 
t h a t a r e s u b j e c t e d to extremes o f low t e m p e r a t u r e , such as a i r c r a f t 
i n f a r n o r t h e r n hemisphere a r e a s , cause the c a p a c i t y and load v o l t a g e 
to d e c r e a s e and r e s u l t s i n reduced power output from the ELT. Any
t h i n g t h a t a p i l o t can do i n time o f emergency to o b t a i n a b a t t e r y 
t emperature o f a p p r o x i m a t e l y 70°F w i l l r e s u l t i n improved performance 
a n d l o n g e r o p e r a t i o n o f the ELT. 

c . R e c h a r g e a b l e b a t t e r i e s a r e a f f e c t e d by the same env ironmenta l and 
s t o r a g e c o n d i t i o n s as the n o n - r e c h a r g e a b l e t y p e . The prime 
c o n s i d e r a t i o n r e g a r d i n g r e c h a r g e a b l e b a t t e r i e s i s t h a t the ELT 
m a n u f a c t u r e r s ' manuals be f o l l o w e d r e g a r d i n g r e c h a r g i n g methods and 
t e s t i n g p r o c e d u r e s . 

d . W a t e r a c t i v a t e d b a t t e r i e s have p r a c t i c a l l y an u n l i m i t e d s h e l f l i f e 
s i n c e t h e i r c o n d i t i o n i n a d r y - s t a t e i s not t i m e - r e l a t e d . T h e r e f o r e , 
they a r e exempted from the s h e l f - l i f e r e q u i r e m e n t s o f r e c h a r g e a b l e 
and n o n - r e c h a r g e a b l e b a t t e r i e s . However , u n l i k e o t h e r b a t t e r i e s , 
water a c t i v a t e d b a t t e r i e s should be r e p l a c e d a f t e r a c t i v a t i o n 
i r r e s p e c t i v e o f time u s e . 

e . Replacement b a t t e r i e s i d e n t i f i e d by the ELT m a n u f a c t u r e r , should be 
u s e d . T h i s w i l l ensure p r o p e r ELT o p e r a t i o n a s the ELT m a n u f a c t u r e r 
has been c h a r g e d wi th the r e s p o n s i b i l i t y o f s e l e c t i n g a b a t t e r y type 
which i s c o m p a t i b l e w i t h the t r a n s m i t t e r d e s i g n . O v e r - t h e - c o u n t e r 
b a t t e r i e s o f the type t h a t a r e g e n e r a l l y s o l d f o r f l a s h l i g h t s , 
p o r t a b l e r a d i o s , e t c . , a r e not recommended f o r use as rep lacement 
b a t t e r i e s i n an ELT s i n c e t h e i r c o n d i t i o n and u s e f u l l i f e i s 
g e n e r a l l y unknown. They may not meet the power s u p p l y r e q u i r e m e n t s 
o f the ELT; t h e r e b y b e i n g i n c o n s i s t e n t w i t h T e c h n i c a l S tandard O r d e r 
C91 and not i n a c c o r d a n c e w i t h FAR 91.52. B a t t e r y rep lacement may be 
made by c e r t i f i c a t e d p i l o t s under the p r e v e n t i v e maintenance p r o v i s i o n s 
o f FAR 4 3 , Appendix A , p a r a g r a p h ( c ) , ( 2 4 ) . 
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f• When the b a t t e r y r e p l a c e m e n t I s made a new d a t e f o r rep lacement mu6t 
b e marked on the o u t s i d e o f t':e t r a n s m i t t e r . T h i s p e r i o d o f time i s 
f i f t y p e r c e n t o f the u s e f u l l ' f e a s e s t a b l i s h e d by the ELT manu
f a c t u r e r , and i s computed from the d a t e o f b a t t e r y manufacture* 

F o r e x a m p l e , i f the f i f t y p e i c e n t u s e f u l l i f e o f y o u r b a t t e r i e s i s 
one y e a r , and these b a t t e r i e s a r e d a t e d the 15th o f June 1971, the 
r e p l a c e m e n t da te t h a t you mark on the t r a n s m i t t e r would be 
June 15, 1972. W a t e r a c t i v a t e d b a t t e r i e s a r e exempt from t h i s 
marking r e q u i r e m e n t . I n the c a s e o f r e c h a r g e a b l e b a t t e r i e s t h i s 
would b e the new d a t e f o r r e c h a r g i n g . 

g . A i r c r a f t owners should o b t a i n , from the v e n d e r , a copy of the o p e r a t 
i n g i n s t r u c t i o n s , equipment l i m i t a t i o n s , i n s t a l l a t i o n p r o c e d u r e s , and 
data s h e e t s t h a t a r e r e q u i r e d t o be f u r n i s h e d wi th each ELT manu
f a c t u r e d under the TSO. T h i s data w i l l f a m i l i a r i z e them wi th the 
b a t t e r y r e q u i r e m e n t s and p r o v i d e s e r v i c i n g data when r e p a i r s a r e 
r e q u i r e d , 

8 . TESTING OF EMERGENCY LOCATOR TRANSMITTERS. G e n e r a l l y , t e s t s w i l l be 
performed f o l l o w i n g maintenance o r r e p a i r o f E L T s , o t h e r than b a t t e r y 
r e p l a c e m e n t , t o de termine t h e i r o p e r a t i o n a l c a p a b i l i t y . R e p a i r a g e n c i e s 
a r e encouraged t o f o l l o w the m a n u f a c t u r e r ' s recommended t e s t p r o c e d u r e s , 
p a r t i c u l a r l y w i th r e g a r d t o s h i e l d i n g , t o minimize the p o s s i b i l i t y o f 
r a d i a t i o n o f emergency s i g n a l s . T e s t i n g o f the ELT, i f i m p r o p e r l y done , 
c o u l d t r i g g e r f a l s e a l e r t s and c r e a t e f requency jamming, and may i n t e r f e r e 
w i th the r e c e p t i o n o f a b o n a f l d e emergency t r a n s m i s s i o n . F e d e r a l 
Communications Commission r e g u l a t i o n s r e q u i r e t h a t t h i s t e s t i n g be 
performed i n a s creened o r s h i e l d e d t e s t room, or I n a t e s t e n c l o s u r e 
t h a t w i l l h o l d the s e l f - c o n t a i n e d ELT u n i t w i th the antenna f u l l y 
e x t e n d e d . 

R e p a i r s t a t i o n s shou ld c o n t a c t the n e a r e s t FAA tower o r f l i g h t s e r v i c e 
s t a t i o n and e s t a b l i s h the n e c e s s a r y c o o r d i n a t i o n f o r conduct ing the t e s t s . 

I f i n t e r f e r e n c e i s caused d u r i n g the t e s t i n g , the r e p a i r s t a t i o n shou ld 
c o o r d i n a t e each t e s t and l i m i t t r a n s m i s s i o n s i n accordance w i th l o c a l FAA 
r e q u i r e m e n t s . However , i f no i n t e r f e r e n c e I s c a u s e d , f u r t h e r c o o r d i n a t i o n 
i s not n e c e s s a r y . 

O p e r a t i o n a l t e s t i n g o f i n s t a l l e d ELTs may be per formed p r o v i d e d the 
f o l l o w i n g c r i t e r i a a r e o b s e r v e d : 

a . T e s t s s h o u l d not be l o n g e r than t h r e e a u d i o sweeps (one a u d i o sweep 
may be d e f i n e d a s a m p l i t u d e m o d u l a t i n g the c a r r i e r w i th an a u d i o 
f requency sweeping downward o v e r a r a n g e o f not l e s s than 700 Hz , 
w i t h i n the r a n g e 1600 to 300 H z , and a sweep r e p e t i t i o n r a t e between 
2 and A H z ) . 
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b . I f the antenna i s r e m o v a b l e , a dummy load shou ld be s u b s t i t u t e d f o r 
the t e s t . 

c . T e s t s shou ld be c o n d u c t e d o n l y i n t he f i r s t f i v e minutes o f any h o u r . 

d . I f the o p e r a t i o n a l t e s t s must be made a t a t ime no t i n c l u d e d w i t h i n 
the f i r s t f i v e minutes a f t e r the h o u r , the t e s t s s h o u l d be c o o r d i n a t e d 
wi th the n e a r e s t FAA tower o r f l i g h t s e r v i c e s t a t i o n . 

e . To a s s i s t i n t he d e t e c t i o n o f i n a d v e r t e n t ELT a c t i v a t i o n which may 
o c c u r b e c a u s e o f a e r o b a t i c s , a f t e r a hard l a n d i n g , o r du r ing main
tenance on the a i r c r a f t , we recommend the f o l l o w i n g : 

( 1 ) A f t e r the t e r m i n a t i o n o f a f l i g h t the p i l o t shou ld make a 
p r a c t i c e o f t un ing h i s VHF communica t ions r e c e i v e r t o 121 .5 MHz 
and l i s t e n i n g f o r ELT a u d i o sweeps . 

( 2 ) Anytime maintenance i s per formed i n the v i c i n i t y o f the ELT the 
mechan ic shou ld tune the VHF communica t ions r e c e i v e r t o 121 .5 MHz 
and l i s t e n f o r ELT a u d i o sweeps . 

( 3 ) I f the ELT a u d i o sweeps a r e hea rd and i t i s de termined they a r e 
coming from the a i r c r a f t , the ELT must be turned o f f i m m e d i a t e l y . 
The ELT may r e q u i r e main tenance b e f o r e the "G" a c t i v a t i o n u n i t 
i s r e t u r n e d t o the "ARMED" p o s i t i o n . 

9 . BENCH TEST PROCEDURES. 

a . D i r e c t power measurement t e s t s shou ld be per formed i n a s h i e l d e d room 
wi th the antenna removed from the ELT. The p r o c e d u r e f o r t h i s 
measurement and m o d u l a t i o n t e s t s a r e s p e c i f i c a l l y o u t l i n e d i n the 
m a n u f a c t u r e r s ' ma in tenance manuals . 

b . The compar i son method. One o f the s i m p l e s t and most r e l i a b l e t e c h 
n i q u e s i s t o compare the ELT t o be measured wi th a " s t andard" ELT whose 
power o u t p u t has a l r e a d y b e e n d e t e r m i n e d . Because the ELTs t r a n s 
m i t on t he i n t e r n a t i o n a l emergency f r e q u e n c i e s o f 1 2 1 . 5 MHz and 
2 4 3 . 0 MHz a l l t e s t i n g must be a c c o m p l i s h e d i n a s h i e l d e d e n c l o s u r e . 
Two t y p e s o f t e s t e n c l o s u r e s t h a t may be used a r e : ( 1 ) a r e c t a n g u l a r 
m e t a l l i c e n c l o s u r e w i th i n s i d e d imens ions o f 2x2x4 f e e t , and ( 2 ) a 
m e t a l l i c c i r c u l a r c y l i n d e r wi th i n s i d e d imens ions two f e e t i n d iamete r 
and f o u r f e e t l o n g . E i t h e r type o f e n c l o s u r e I s adequa te f o r t e s t 
p u r p o s e s . 

( 1 ) The t e s t equipment c o n s i s t s o f the t e s t e n c l o s u r e , and the 
d e t e c t i o n c i r c u i t r y . F i g u r e 2 shows the r e l a t i v e - p o s i t i o n s o f 
the major components o f t he measurement s e t - u p and the c r i t i c a l 
d i m e n s i o n s . 
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( 2 ) The t r a n s m i t t e r i s a s e l f - c o n t a i n e d ELT u n i t , i n c l u d i n g a n t e n n a , 
and s h o u l d b e c o m p l e t e l y i n s i d e the t e s t e n c l o s u r e * I f the 
antenna l e n g t h i s v a r i a b l e , a l l t e s t s s h o u l d be made w i t h the 
antenna i n the f u l l y ex tended p o s i t i o n w i t h the a x i s o f the 
antenna i n the same d i r e c t i o n a s the l o n g e s t d imens ion o f the 
t e s t e n c l o s u r e . The t i p o f the antenna s h o u l d b e a t l e a s t one 
f o o t away from any w a l l o f the t e s t e n c l o s u r e * I f n e c e s s a r y , 
d i e l e c t r i c clamps s h o u l d b e u t i l i z e d t o i n s u r e t h a t b o t h the 
s t a n d a r d E L T , and the ELT under t e s t a r e i n the same p o s i t i o n 
i n s i d e the t e s t e n c l o s u r e * 

( 3 ) The t e s t e n c l o s u r e c o n s i s t s o f the m e t a l l i c box d i s c u s s e d p r e 
v i o u s l y and i n c l u d e s any d i e l e c t r i c c lamps n e c e s s a r y t o i n s u r e 
r e p e a t a b i l i t y I n p o s i t i o n i n g the E L T s . C a r e s h o u l d b e e x e r c i s e d 
t o I n s u r e t h e r e I s no e x c e s s l e a k a g e o u t s i d e the t e s t e n c l o s u r e 
when the ELTs a r e under t e s t . A s u i t a b l e open ing (wh ich can b e 
c l o s e d d u r i n g t e s t i n g ) s h o u l d b e c o n s t r u c t e d on one s i d e o f the 
t e s t e n c l o s u r e f o r i n t r o d u c i n g and removing the E L T s . 

( 4 ) The d e t e c t i o n c i r c u i t c o n s i s t s o f a r e c e i v i n g p r o b e , a l o w - p a s s 
f i l t e r , an r f t o DC c o n v e r s i o n c i r c u i t , and a DC m i l l i v o l t m e t e r . 
The r e c e i v i n g p r o b e i s a 4 - i n c h monopole made o f N o . 12 copper 
w i r e , one end o f which i s a t t a c h e d t o the c e n t e r conductor o f a 
l e n g t h o f c o a x i a l c a b l e . The p r o b e I s p o s i t i o n e d 4 i n c h e s from 
one s i d e o f the t e s t e n c l o s u r e , midway between the a d j a c e n t two 
s i d e s and p a r a l l e l t o the antenna o f the E L T . The p r o b e i s 
p o s i t i o n e d so t h a t i t s t i p i s even w i t h the t i p o f . t h e ELT 
a n t e n n a . By use o f c o a x i a l c o n n e c t o r s ( s u c h a s type N ) , the 
p r o b e can be mounted i n a f i x e d o r r i g i d p o s i t i o n i n the t e s t 
e n c l o s u r e . 

The l o w - p a s s f i l t e r i s used t o f i l t e r out a l l u n d e s i r a b l e s i g n a l s 
a b o v e 121.5 MHz, e s p e c i a l l y the 243 .0 MHz s i g n a l s , which shou ld be 
a t t e n u a t e d 40 d e c i b e l s o r more . The l o w - p a s s f i l t e r I s a t t a c h e d 
d i r e c t l y t o the p a n e l c o n n e c t o r s on the t e s t e n c l o s u r e . 

The r f t o DC c o n v e r s i o n c i r c u i t i s connected on the output s i d e 
o f the l o w - p a s s f i l t e r * D e t a i l s o f t h i s c i r c u i t a r e shown i n 
F i g u r e 1* T h i s c i r c u i t need not be s h i e l d e d * 

The DC m i l l i v o l t m e t e r s h o u l d b e chosen t o o p e r a t e I n a r a n g e which 
w i l l g i v e a t l e a s t h a l f - s c a l e d e f l e c t i o n i n r e s p o n s e t o the peak 
v o l t a g e o u t p u t produced by the s t a n d a r d ELT under o p e r a t i n g t e s t 
c o n d i t i o n s . The i n p u t impedance o f the m i l l i v o l t m e t e r s h o u l d b e 
1 0 6 ohms o r g r e a t e r , and have a r a n g e from a p p r o x i m a t e l y 10 t o 
10,000 m i l l i v o l t s . The m i l l i v o l t m e t e r s h o u l d be s t a b l e t o w i t h 
i n 3 p e r c e n t d u r i n g the l e n g t h o f t ime r e q u i r e d t o complete a 
t e s t a s o u t l i n e d b e l o w . 
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( 5 ) Measurement P r o c e d u r e . A l l o w p r o p e r equipment warm-up , p l a c e the 
s t a n d a r d ELT i n the t e s t e n c l o s u r e i n an o p e r a t i n g c o n d i t i o n 
( S e e F i g u r e 2), and r e c o r d the r e a d i n g on the m i l l i v o l t m e t e r . 
Remove the s t a n d a r d ELT from the t e s t e n c l o s u r e and r e p l a c e i t 
w i t h the ELT t o be t e s t e d . Record the peak output i n d i c a t e d on 
the m i l l i v o l t m e t e r and then r e p e a t the a b o v e p r o c e d u r e to 
e s t a b l i s h the r e p e a t a b i l i t y o f the measurement sys tem. 

( 6 ) P r e c a u t i o n s . The p o s i t i o n i n g o f the ELTs w i t h i n the t e s t 
e n c l o s u r e i s c r i t i c a l ; t h e r e f o r e , extreme c a r e must be e x e r c i s e d 
d u r i n g these s t e p s . The r e l a t i v e p o s i t i o n s o f a l l components 
i n the t e s t s e t - u p must remain f i x e d throughout the t e s t f o r 
r e l i a b l e r e s u l t s . 

( 7 ) A n a l y s i s o f r e s u l t s * T h i s method u t i l i z e s the comparison 
t e c h n i q u e which has the a d v a n t a g e o f making the r e s u l t s r e a d i l y 
a v a i l a b l e . By c a l i b r a t i n g the m i l l i v o l t m e t e r i n d e c i b e l s 
the output o f an ELT under t e s t can be d i r e c t l y compared t o the 
known output o f a s t a n d a r d E L T . 

( 8 ) t h e output o f the m i l l i v o l t m e t e r can b e c o n v e r t e d t o d e c i b e l s by 
the e x p r e s s i o n : 

Where V J q » the peak v o l t m e t e r r e a d i n g from the s t a n d a r d E L T , and 
V } - the peak v o l t m e t e r r e a d i n g from the ELT under t e s t . 

The f a c e o f the v o l t m e t e r can a l s o be marked i n d e c i b e l s f o r 
d i r e c t d e c i b e l r e a d i n g s . 

Because a d i o d e i s used i n the d e t e c t i o n c i r c u i t , and t h i s d e v i c e 
may not be l i n e a r , i t i s a d v i s a b l e t o c a l i b r a t e the d i o d e i n 
d e c i b e l s u s i n g a s i g n a l g e n e r a t o r t o a c h i e v e maximum a c c u r a c y . 
F o r s m a l l changes i n o u t p u t the c a l i b r a t i o n may no t b e 
n e c e s s a r y . 

( 9 ) The a f o r e m e n t i o n e d compar i son t e s t i s a measurement t e c h n i q u e 
f o r a c c u r a t e l y d e t e r m i n i n g the e f f e c t i v e r a d i a t e d power from 
an ELT a t 121.5 MHz. By m o d i f y i n g the f i l t e r c i r c u i t r y the 
t e c h n i q u e can b e used t o measure the e f f e c t i v e r a d i a t e d power 
a t 243.0 MHz. >i 

d e c i b e l s » 20 l o g V Q 

C. R . MELUGIN, JR. 
A c t i n g 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 
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A D V I S O R Y 
C I R C U L A R 

D E P A R T M E N T O F T R A N S P O R T A T I O N 

FEDERAL AVIATION ADMINISTRATION 

SUBJECT: 
EMERGENCY LOCATOR TRANSMITTERS - OPERATIONAL AND 
MAINTENANCE PRACTICES 

1 > PURPOSE. T h i s a d v i s o r y c i r c u l a r p r o v i d e s g u i d e l i n e s r e l a t i v e t o the 
l luu' ia iufc , i n s t a l l a t i o n , ma in tenance , and t e s t i n g o f Emergency L o c a t o r 
T r a n s m i t t e r s ( E L T ) . 

2 « CANCELLATION. AC 0 0 - 3 5 , d a t e d O c t o b e r 27 , 1972, i s c a n c e l l e d . 

3 - BACKGROUND. I n 1970, Congres s enac ted P u b l i c Law 91-596 amending 
S e c t i o n 601 o f the F e d e r a l A v i a t i o n Act o f 1958 to r e q u i r e the i n s t a l 
l a t i o n o f "emergency l o c a t o r beacons" on U . S . r e g i s t e r e d c i v i l a i r p l a n e s . 
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 w e r e amended to implement t h i s l e g i s l a t i o n . 

* v LICENSING REQUIREMENTS. The F e d e r a l Communications Commission has 
^ s U i i t i a t e d r u l e making t h a t w i l l change the r e q u i r e m e n t s p e r t a i n i n g 

t o \ E L T s . An FCC l i c e n s e i s r e q u i r e d f o r an a i r c r a f t s t a t i o n t h a t has 
an E L S s l n s t a l l e d , b u t no a p p l i c a t i o n f i l i n g f e e i s r e q u i r e d . An o p e r a t o r 
permi t ISs^not r e q u i r e d f o r the o p e r a t i o n o f an a i r c r a f t s t a t i o n ELT 

^ w h i l e i t i s N j e i n g used f o r s u r v i v a l p u r p o s e s , o r f o r maintenance / 
* . o p e r a t i o n a l t e s i ^ n g . However , the ELT cannot have a v o i c e c a p a b i l i t y . 
^TfWhen a r a d i o t r a n s m i t t e r w i t h A9 e m i s s i o n a l s o has an A3 ( v o i c e ) 

Remission capability7N*t i s not an ELT and cannot be l e g a l l y a d v e r t i s e d 
o r s o l d as an ELT. The'KQC has not type accepted such a d e v i c e a s an 

V ELT. T h e r e f o r e , such a t r a n s m i t t e r does not comply w i t h the p r o v i s i o n 
p £ o f TSO-C91 which r e q u i r e s F C C c y o e a c c e p t a n c e . However , the ELT p o r t i o n 
* o f a s u r v i v a l c r a f t s t a t i o n ( e r r o n e o u s l y r e f e r r e d to as an ELT w i t h 

^ v o i c e c a p a b i l i t y but approved under TSO-C91) s a t i s f i e s the FAA r e q u i r e -
ments and t h e i r i n s t a l l a t i o n s may c o n t i n u e t o b e approved by the FAA. * 

^ E m e r g e n c y l o c a t o r t r a n s m i t t e r s used i n connecbipn w i t h d e s i g n , 
m a n u f a c t u r e , d e m o n s t r a t i o n o r t r a i n i n g shou ld n o t N o o e r a t e on 121.5 

' ' m e g a h e r t z o r 243.0 m e g a h e r t z . These u n i t s shou ld u s e x p f f - s e t c r y s t a l s . 
The f r e q u e n c i e s o f 1 2 1 . 6 , 121 .65 , 121 .7 , 121 .75 , 1 2 1 , 8 > m . 8 5 , and 
121.9 megahertz may b e used f o r t h e s e p u r p o s e s p r o v i d e d t h a t the u s e r 
o b t a i n s the p r o p e r FCC o p e r a t o r and s t a t i o n l i c e n s e ; c o o r d i n a t i o n i s 
e s t a b l i s h e d w i t h the a p p r o p r i a t e FAA R e g i o n a l Frequency ManagemeftC O f f i c e 
p r i o r t o a c t i v a t i n g each t e s t p e r i o d ; and no harmfu l i n t e r f e r e n c e 
caused to v o i c e communications on t h e s e f r e q u e n c i e s . _ ^ 

I n i t i a t e d b y : AFS-350 
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5* INSTALLATION. The i n s t a l l a t i o n r e q u i r e m e n t s f o r ELTs a r e c o n t a i n e d i n 
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 P a r t 37 ,200 , "Emergency L o c a t o r T r a n s m i t t e r s -
T S 0 - C 9 1 " , and P a r t 9 1 . 5 2 . H o w e v e r , a d d i t i o n a l c o n s i d e r a t i o n s h o u l d be 
g i v e n to the f o l l o w i n g : 

a . M a i n t a i n a d e q u a t e c l e a r a n c e from c o n t r o l c a b l e s , p u l l e y s , b e l l c r a n k s , 
w i r i n g , e t c . 

b . When i n s t a l l e d , t h e ELT s h o u l d be v i s u a l l y and p h y s i c a l l y a c c e s s i b l e 
to a l l o w f o r e a s y m o n i t o r i n g of the b a t t e r y change d a t e and f o r 
arming o f the u n i t . 

c . L o c a t i o n o f the ELT antenna a s f a r a s p r a c t i c a b l e from the o t h e r 
antennas on the a i r p l a n e to p r e v e n t i n t e r a c t i o n between the a v i o n i c s 
sys tems . 

d . Performance o f an o p e r a t i o n a l t e s t on the ELT a f t e r the' i n s t a l l a t i o n 
I s c o m p l e t e d , i n a c c o r d a n c e w i t h p a r a g r a p h 7 o f t h i s a d v i s o r y c i r c u l a r . 
The t e s t s h o u l d a l s o i n c l u d e o p e r a t i o n o f the a i r p l a n e a v l o n i c systems 
w i t h the ELT armed. T h i s w i l l check f o r I n a d v e r t e n t a c t i v a t i o n o f 
the ELT by the p r o x i m i t y o f s t r o n g RF s i g n a l s , such a s from the VHF 
t r a n s m i t t e r . 

e . Use o f s t a n d a r d I n s t a l l a t i o n p r a c t i c e s a s o u t l i n e d i n AC 4 3 . 1 3 - 1 , 
" A c c e p t a b l e M e t h o d s , Techniques and P r a c t i c e s , A i r c r a f t I n s p e c t i o n 
and R e p a i r , " and AC 43 .13-2 " A c c e p t a b l e M e t h o d s , T e c h n i q u e s , and 
P r a c t i c e s , A i r c r a f t A l t e r a t i o n s . " 

6. ELT BATTERY USEFUL L I F E . The u s e f u l l i f e o f the b a t t e r y , i s the l e n g t h 
o f t ime which the b a t t e r y may b e s t o r e d w i t h o u t l o s i n g i t s a b i l i t y t o 
c o n t i n u o u s l y o p e r a t e the E L T , f o r 48 h o u r s . 

a . F i f t y p e r c e n t o f the u s e f u l b a t t e r y l i f e I s the t ime a t which r e p l a c e 
ment i s r e q u i r e d . A d d i t i o n a l l y , the b a t t e r y must b e r e p l a c e d when 
the t r a n s m i t t e r has been i n u s e f o r more than one c u m u l a t i v e h o u r . 
I n the c a s e o f r e c h a r g e a b l e b a t t e r i e s , the f i f t y p e r c e n t l i m i t a t i o n 
i s the p e r i o d o f t ime a t which the r e g u l a t i o n r e q u i r e s r e c h a r g i n g 
the b a t t e r y . S i n c e the ELT m a n u f a c t u r e r I s r e q u i r e d by S e c t i o n 91.52 
and 37.200 o f the F A R s , t o d e t e r m i n e the u s e f u l l i f e and c o n s e q u e n t l y 
f i f t y p e r c e n t o f the u s e f u l l i f e , u s e r e p l a c e m e n t b a t t e r i e s t h a t a r e 
i d e n t i f i e d i n the data which i s f u r n i s h e d w i t h each ELT. 

b . The f i f t y p e r c e n t u s e f u l l i f e c r i t e r i o n f o r r e p l a c e m e n t o r r e c h a r g i n g 
o f b a t t e r i e s I s a v e r y p r a c t i c a l means o f a s s u r i n g a d e q u a t e ELT power 
and b a t t e r y l i f e . I t p r o v i d e s a s a f e t y m a r g i n by t a k i n g i n t o 
c o n s i d e r a t i o n r e a s o n a b l e e x p o s u r e s t o a d v e r s e c o n d i t i o n s such a s 
t emperature extremes and t y p i c a l d e c a y , o r d i s c h a r g e , o f b a t t e r y 
c a p a c i t y when the ELT i s i n the r e a d y t o use c o n d i t i o n . 
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7. FACTORS WHICH AFFECT ELT BATTERY PERFORMANCE. S h e l f l i f e s t o r a g e , ELT 
env ironment , and the type o f b a t t e r y ( r e c h a r g e a b l e o r n o n - r e c h a r g e a b l e ) 
a r e f a c t o r s to be c o n s i d e r e d r e g a r d i n g ELT p e r f o r m a n c e . 

a . B a t t e r i e s i n s t o r a g e shou ld be kept i n a c l e a n , d r y , and c o o l s t o r a g e 
a r e a . These normal e n v i r o n m e n t a l c o n d i t i o n s keep the b a t t e r y s e l f -
d i s c h a r g e r a t e to a minimum, and w i l l a s s u r e the p r e d e t e r m i n e d u s e 
f u l l i f e t i m e p e r i o d . B a t t e r i e s s t o r e d i m p r o p e r l y i n a r e a s such a s , 
near h o t a i r d u c t s , r a d i a t o r s , o r i n d i r e c t s u n l i g h t may have a 
s h o r t e n e d u s e f u l l i f e . 

b . High ambient t empera tures t h a t the b a t t e r i e s i n the ELT may be exposed 
to f o r p r o l o n g e d p e r i o d s o f t i m e , such a s i n an a i r c r a f t parked on 
the ramp, can cause a premature d e t e r i o r a t i o n of the b a t t e r y b e f o r e 
the r e p l a c e m e n t or r e c h a r g i n g da te i s r e a c h e d . B a t t e r i e s i n the ELT 
t h a t a r e s u b j e c t e d to extremes o f low t e m p e r a t u r e , such as a i r c r a f t 
i n f a r n o r t h e r n hemisphere a r e a s , cause the c a p a c i t y and load v o l t a g e 
t o d e c r e a s e and r e s u l t s i n reduced power output from the ELT. A n y 
t h i n g t h a t a p i l o t can do i n time o f emergency t o o b t a i n a b a t t e r y 
t emperature o f a p p r o x i m a t e l y 70°F w i l l r e s u l t i n improved performance 
and l o n g e r o p e r a t i o n o f the ELT. 

c . R e c h a r g e a b l e b a t t e r i e s a r e a f f e c t e d by the same e n v i r o n m e n t a l and 
s t o r a g e c o n d i t i o n s as the n o n - r e c h a r g e a b l e t y p e . The prime 
c o n s i d e r a t i o n r e g a r d i n g r e c h a r g e a b l e b a t t e r i e s i s t h a t the ELT 
m a n u f a c t u r e r s ' manuals be f o l l o w e d r e g a r d i n g r e c h a r g i n g methods and 
t e s t i n g p r o c e d u r e s . 

d . W a t e r a c t i v a t e d b a t t e r i e s have p r a c t i c a l l y an u n l i m i t e d s h e l f l i f e 
s i n c e t h e i r c o n d i t i o n i n a d r y - s t a t e i s not t i m e - r e l a t e d . T h e r e f o r e , 
they a r e exempted from the s h e l f - l i f e r e q u i r e m e n t s o f r e c h a r g e a b l e 
and n o n - r e c h a r g e a b l e b a t t e r i e s . However , u n l i k e o t h e r b a t t e r i e s , 
w a t e r a c t i v a t e d b a t t e r i e s shou ld be r e p l a c e d a f t e r a c t i v a t i o n 
i r r e s p e c t i v e o f time u s e . 

e . Replacement b a t t e r i e s i d e n t i f i e d by the ELT m a n u f a c t u r e r , should be 
u s e d . T h i s w i l l ensure p r o p e r ELT o p e r a t i o n a s the ELT m a n u f a c t u r e r 
has been charged w i t h the r e s p o n s i b i l i t y of s e l e c t i n g a b a t t e r y type 
which i s c o m p a t i b l e w i th the t r a n s m i t t e r d e s i g n . O v e r - t h e - c o u n t e r 
b a t t e r i e s o f the type t h a t a r e g e n e r a l l y s o l d f o r f l a s h l i g h t s , 
p o r t a b l e r a d i o s , e t c . , a r e not recommended f o r use as rep lacement 
b a t t e r i e s i n an ELT s i n c e t h e i r c o n d i t i o n and u s e f u l l i f e i s 
g e n e r a l l y unknown. They may not meet the power s u p p l y r e q u i r e m e n t s 
o f the ELT; t h e r e b y b e i n g i n c o n s i s t e n t w i t h T e c h n i c a l S tandard O r d e r 
C91 and not i n a c c o r d a n c e w i t h FAR 91.52. B a t t e r y rep lacement may be 
made by c e r t i f i c a t e d p i l o t s under the p r e v e n t i v e maintenance p r o v i s i o n s 
o f FAR 4 3 , Appendix A , p a r a g r a p h ( c ) , ( 2 4 ) . 
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f. When the b a t t e r y r e p l a c e m e n t i s made a new d a t e f o r rep lacement must 
be marked on the o u t s i d e o f t":e t r a n s m i t t e r . T h i s p e r i o d o f time i s 
f i f t y p e r c e n t o f the u s e f u l l ' f e a s e s t a b l i s h e d by the ELT manu
f a c t u r e r , and i s computed from the d a t e o f b a t t e r y manufacture* 

F o r e x a m p l e , i f the f i f t y p e i c e n t u s e f u l l i f e o f y o u r b a t t e r i e s I s 
one y e a r , and t h e s e b a t t e r i e s a r e dated the 15th o f June 1971, the 
rep lacement d a t e t h a t you mark on the t r a n s m i t t e r would be 
June 15, 1972. W a t e r a c t i v a t e d b a t t e r i e s a r e exempt from t h i s 
marking r e q u i r e m e n t . I n the case o f r e c h a r g e a b l e b a t t e r i e s t h i s 
would be the new d a t e f o r r e c h a r g i n g . 

g . A i r c r a f t owners shou ld o b t a i n , from the v e n d e r , a copy of the o p e r a t 
i n g i n s t r u c t i o n s , equipment l i m i t a t i o n s , i n s t a l l a t i o n p r o c e d u r e s , and 
data shee t s that a r e r e q u i r e d t o be f u r n i s h e d wi th each ELT manu
f a c t u r e d under the TSO. T h i s da ta w i l l f a m i l i a r i z e them w i t h the 
b a t t e r y r e q u i r e m e n t s and p r o v i d e s e r v i c i n g data when r e p a i r s a r e 
r e q u i r e d . 

8 . TESTING OF EMERGENCY LOCATOR TRANSMITTERS. G e n e r a l l y , t e s t s w i l l be 
performed f o l l o w i n g maintenance o r r e p a i r o f E L T s , o t h e r than b a t t e r y 
r e p l a c e m e n t , to de termine t h e i r o p e r a t i o n a l c a p a b i l i t y . R e p a i r a g e n c i e s 
a r e encouraged to f o l l o w the m a n u f a c t u r e r ' s recommended t e s t p r o c e d u r e s , 
p a r t i c u l a r l y w i th r e g a r d t o s h i e l d i n g , t o minimize the p o s s i b i l i t y o f 
r a d i a t i o n o f emergency s i g n a l s . T e s t i n g o f the ELT, i f i m p r o p e r l y d o n e , 
c o u l d t r i g g e r f a l s e a l e r t s and c r e a t e f requency jamming, and may i n t e r f e r e 
w i th the r e c e p t i o n o f a b o n a f i d e emergency t r a n s m i s s i o n . F e d e r a l 
Communications Commission r e g u l a t i o n s r e q u i r e t h a t t h i s t e s t i n g be 
performed i n a s c r e e n e d o r s h i e l d e d t e s t room, or I n a t e s t e n c l o s u r e 
t h a t w i l l h o l d the s e l f - c o n t a i n e d ELT u n i t w i t h the antenna f u l l y 
e x t e n d e d . 

R e p a i r s t a t i o n s s h o u l d c o n t a c t the n e a r e s t FAA tower o r f l i g h t s e r v i c e 
s t a t i o n and e s t a b l i s h the n e c e s s a r y c o o r d i n a t i o n f o r conduct ing the t e s t s . 

I f I n t e r f e r e n c e i s caused d u r i n g the t e s t i n g , the r e p a i r s t a t i o n should 
c o o r d i n a t e each t e s t and l i m i t t r a n s m i s s i o n s i n a c c o r d a n c e w i t h l o c a l FAA 
r e q u i r e m e n t s . However , i f no i n t e r f e r e n c e i s c a u s e d , f u r t h e r c o o r d i n a t i o n 
i s not n e c e s s a r y . 

O p e r a t i o n a l t e s t i n g o f i n s t a l l e d ELTs may be performed p r o v i d e d the 
f o l l o w i n g c r i t e r i a a r e o b s e r v e d : 

a . T e s t s shou ld not be l o n g e r than t h r e e a u d i o sweeps (one a u d i o sweep 
may be d e f i n e d as a m p l i t u d e m o d u l a t i n g the c a r r i e r w i th an a u d i o 
f requency sweeping downward o v e r a r a n g e o f not l e s s than 700 H z , 
w i t h i n the r a n g e 1600 t o 300 H z , and a sweep r e p e t i t i o n r a t e between 
2 and 4 H z ) . 
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b . I f the antenna i s r e m o v a b l e , a dummy l o a d s h o u l d be s u b s t i t u t e d f o r 
the t e s t . 

c . T e s t s s h o u l d be conducted o n l y i n the f i r s t f i v e minutes o f any h o u r . 

d . I f the o p e r a t i o n a l t e s t s must b e made a t a t ime not i n c l u d e d w i t h i n 
the f i r s t f i v e minutes a f t e r the h o u r , the t e s t s s h o u l d b e c o o r d i n a t e d 
w i t h the n e a r e s t FAA tower o r f l i g h t s e r v i c e s t a t i o n . 

e . To a s s i s t I n the d e t e c t i o n o f i n a d v e r t e n t ELT a c t i v a t i o n which may 
occur b e c a u s e o f a e r o b a t i c s , a f t e r a h a r d l a n d i n g , o r d u r i n g m a i n 
tenance on the a i r c r a f t , we recommend the f o l l o w i n g : 

( 1 ) A f t e r the t e r m i n a t i o n o f a f l i g h t the p i l o t s h o u l d make a 
p r a c t i c e o f t u n i n g h i s VHF communications r e c e i v e r t o 121.5 MHz 
and l i s t e n i n g f o r ELT a u d i o s w e e p s . 

( 2 ) Anytime maintenance i s per formed i n the v i c i n i t y o f the ELT the 
mechanic s h o u l d tune the VHF communications r e c e i v e r t o 121.5 MHz 
and 118 ten f o r ELT a u d i o s w e e p s . 

( 3 ) I f the ELT a u d i o sweeps a r e h e a r d and i t I s de termined they a r e 
coming from the a i r c r a f t , the ELT must b e t u r n e d o f f immediate ly* 
The ELT may r e q u i r e maintenance b e f o r e the "G" a c t i v a t i o n u n i t 
I s r e t u r n e d t o the "ARMED" p o s i t i o n . 

9 . BENCH TEST PROCEDURES. 

a . D i r e c t power measurement t e s t s s h o u l d be per formed I n a s h i e l d e d room 
w i t h the antenna removed from the E L T . The p r o c e d u r e f o r t h i s 
measurement and m o d u l a t i o n t e s t s a r e s p e c i f i c a l l y o u t l i n e d I n the 
m a n u f a c t u r e r s 1 maintenance m a n u a l s , 

b . The comparison method. One o f the s i m p l e s t and most r e l i a b l e t e c h 
n i q u e s i s t o compare the ELT t o b e measured w i t h a " s t a n d a r d " ELT whose 
power o u t p u t h a s a l r e a d y been d e t e r m i n e d . B e c a u s e the ELTs t r a n s 
mi t on the i n t e r n a t i o n a l emergency f r e q u e n c i e s o f 121.5 MHz and 
243 .0 MHz a l l t e s t i n g must be a c c o m p l i s h e d i n a s h i e l d e d e n c l o s u r e * 
Two types o f t e s t e n c l o s u r e s t h a t may be used a r e : ( 1 ) a r e c t a n g u l a r 
m e t a l l i c e n c l o s u r e w i t h i n s i d e d imens ions o f 2x2x4 f e e t , and ( 2 ) a 
m e t a l l i c c i r c u l a r c y l i n d e r w i t h i n s i d e d imens ions two f e e t i n d i a m e t e r 
and f o u r f e e t long* E i t h e r type o f e n c l o s u r e i s a d e q u a t e f o r t e s t 
p u r p o s e s . 

( 1 ) The t e s t equipment c o n s i s t s o f the t e s t e n c l o s u r e , and the 
d e t e c t i o n c i r c u i t r y . F i g u r e 2 shows the r e l a t i v e - p o s i t i o n s o f 
the m a j o r components o f the measurement s e t - u p and the c r i t i c a l 
d i m e n s i o n s . 
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( 2 ) The t r a n s m i t t e r I s a s e l f - c o n t a i n e d ELT u n i t , i n c l u d i n g a n t e n n a , 
and s h o u l d b e c o m p l e t e l y i n s i d e the t e s t e n c l o s u r e . I f the 
antenna l e n g t h i s v a r i a b l e , a l l t e s t s s h o u l d be made w i t h the 
antenna i n the f u l l y ex tended p o s i t i o n w i t h the a x i s o f the 
antenna i n the same d i r e c t i o n a s the l o n g e s t d imens ion o f the 
t e s t e n c l o s u r e . The t i p o f the antenna s h o u l d b e a t l e a s t one 
f o o t away from any w a l l o f the t e s t e n c l o s u r e . I f n e c e s s a r y , 
d i e l e c t r i c c lamps s h o u l d be u t i l i z e d t o i n s u r e t h a t b o t h the 
s t a n d a r d E L T , and the ELT under t e s t a r e i n the same p o s i t i o n 
i n s i d e the t e s t e n c l o s u r e . 

( 3 ) The t e s t e n c l o s u r e c o n s i s t s o f the m e t a l l i c box d i s c u s s e d p r e 
v i o u s l y and i n c l u d e s any d i e l e c t r i c clamps n e c e s s a r y t o I n s u r e 
r e p e a t a b i l i t y I n p o s i t i o n i n g the E L T s . C a r e s h o u l d b e e x e r c i s e d 
t o I n s u r e t h e r e i s no e x c e s s l e a k a g e o u t s i d e the t e s t e n c l o s u r e 
when the ELTs a r e under t e s t . A s u i t a b l e open ing (wh ich can b e 
c l o s e d d u r i n g t e s t i n g ) s h o u l d b e c o n s t r u c t e d on one s i d e of the 
t e s t e n c l o s u r e f o r i n t r o d u c i n g and removing the E L T s . 

( 4 ) The d e t e c t i o n c i r c u i t c o n s i s t s o f a r e c e i v i n g p r o b e , a l o w - p a s s 
f i l t e r , an r f t o DC c o n v e r s i o n c i r c u i t , and a DC m i l l i v o l t m e t e r . 
The r e c e i v i n g p r o b e i s a 4 - i n c h monopole made o f N o . 12 copper 
w i r e , one end o f which i s a t t a c h e d to the c e n t e r conductor o f a 
l e n g t h o f c o a x i a l c a b l e . The p r o b e i s p o s i t i o n e d 4 i n c h e s from 
one s i d e o f the t e s t e n c l o s u r e , midway between the a d j a c e n t two 
s i d e s and p a r a l l e l t o the antenna o f the E L T . The p r o b e i s 
p o s i t i o n e d so t h a t i t s t i p i s even w i t h the t i p o f . t h e ELT 
a n t e n n a . By use o f c o a x i a l c o n n e c t o r s ( s u c h a s type N ) , the 
p r o b e can be mounted i n a f i x e d o r r i g i d p o s i t i o n i n the t e s t 
e n c l o s u r e . 

The l o w - p a s s f i l t e r I s used t o f i l t e r out a l l u n d e s i r a b l e s i g n a l s 
above 121.5 MHz, e s p e c i a l l y the 243.0 MHz s i g n a l s , which shou ld be 
a t t e n u a t e d 40 d e c i b e l s o r more . The l o w - p a s s f i l t e r I s a t t a c h e d 
d i r e c t l y t o the p a n e l c o n n e c t o r s on the t e s t e n c l o s u r e . 

The r f t o DC c o n v e r s i o n c i r c u i t i s connected on the o u t p u t s i d e 
o f the l o w - p a s s f i l t e r . D e t a i l s o f t h i s c i r c u i t a r e shown i n 
F i g u r e 1. T h i s c i r c u i t need no t be s h i e l d e d . 

The DC m i l l i v o l t m e t e r s h o u l d b e chosen t o o p e r a t e I n a r a n g e which 
w i l l g i v e a t l e a s t h a l f - s c a l e d e f l e c t i o n i n r e s p o n s e t o the peak 
v o l t a g e o u t p u t produced by the s t a n d a r d ELT under o p e r a t i n g t e s t 
c o n d i t i o n s . The I n p u t impedance o f the m i l l i v o l t m e t e r s h o u l d be 
10" ohms o r g r e a t e r , and have a r a n g e from a p p r o x i m a t e l y 10 to 
10,000 m i l l i v o l t s . The m i l l i v o l t m e t e r shou ld be s t a b l e t o w i t h 
i n 3 p e r c e n t d u r i n g the l e n g t h o f t ime r e q u i r e d t o complete a 
t e s t a s o u t l i n e d be low* 
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( 5 ) Measurement P r o c e d u r e . A l l o w p r o p e r equipment warm-up , p l a c e the 
s t a n d a r d ELT i n the t e s t e n c l o s u r e i n an o p e r a t i n g c o n d i t i o n 
( S e e F i g u r e 2), and r e c o r d the r e a d i n g on the m i l l i v o l t m e t e r . 
Remove the s t a n d a r d ELT from the t e s t e n c l o s u r e and r e p l a c e i t 
w i t h the ELT t o be t e s t e d . Record the peak output i n d i c a t e d on 
the m i l l i v o l t m e t e r and then r e p e a t the a b o v e p r o c e d u r e to 
e s t a b l i s h the r e p e a t a b i l i t y o f the measurement sys tem. 

( ° ) P r e c a u t i o n s . The p o s i t i o n i n g o f the ELTs w i t h i n the t e s t 
e n c l o s u r e i s c r i t i c a l ; t h e r e f o r e , extreme c a r e must b e e x e r c i s e d 
d u r i n g these s t e p s . The r e l a t i v e p o s i t i o n s o f a l l components 
i n the t e s t s e t - u p must remain f i x e d t h r o u g h o u t the t e s t f o r 
r e l i a b l e r e s u l t s . 

( 7 ) A n a l y s i s o f r e s u l t s * T h i s method u t i l i z e s the compar i son 
t e c h n i q u e which h a s the a d v a n t a g e o f making the r e s u l t s r e a d i l y 
a v a i l a b l e . By c a l i b r a t i n g the m i l l i v o l t m e t e r i n d e c i b e l s 
the output o f an ELT under t e s t can be d i r e c t l y compared t o the 
known output o f a s t a n d a r d E L T . 

( 8 ) The output o f the m i l l i v o l t m e t e r can b e c o n v e r t e d t o d e c i b e l s by 
the e x p r e s s i o n : 

Where V 0 • the peak v o l t m e t e r r e a d i n g from the s t a n d a r d E L T , and 
V± » the peak v o l t m e t e r r e a d i n g from the ELT under t e s t . 

The f a c e o f the v o l t m e t e r can a l s o b e marked i n d e c i b e l s f o r 
d i r e c t d e c i b e l r e a d i n g s . 

Because a d i o d e i s used i n the d e t e c t i o n c i r c u i t , and t h i s d e v i c e 
may not b e l i n e a r , i t i s a d v i s a b l e t o c a l i b r a t e the d i o d e i n 
d e c i b e l s u s i n g a s i g n a l g e n e r a t o r t o a c h i e v e maximum a c c u r a c y . 
F o r s m a l l changes i n o u t p u t the c a l i b r a t i o n may no t b e 
n e c e s s a r y . 

( 9 ) The a f o r e m e n t i o n e d comparison t e s t i s a measurement t e c h n i q u e 
f o r a c c u r a t e l y d e t e r m i n i n g the e f f e c t i v e r a d i a t e d power from 
an ELT a t 121.5 MHz. By m o d i f y i n g the f i l t e r c i r c u i t r y the 
t e c h n i q u e can b e used to measure the e f f e c t i v e r a d i a t e d power 
a t 243.0 MHz. * 

d e c i b e l s » 20 l o g V Q 

10 t r 
V l 

C . R . MELUGIN, JR. 
A c t i n g 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 
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