
l&p/. b y oa-33/r 

AC NO: AC 00-33 

A D V I S O R Y 
•<*S9" C I R C U L A R 
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FEDERAL AVIATION ADMINISTRATION 

? 
S U B J E C T " NICKEL-CADMIUM 3ATTERY OPERATIONAL, MAINTENANCE. AND OVERHAUL 
a u v i L u i . P R A C T I C E S _ ^ 
! • PURPOSE. T h i s 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 f o r more r e l i a b l e n i c k e l -

cadmium b a t t e r y o p e r a t i o n through sound o p e r a t i o n a l and maintenance 
p r a c t i c e s . 

2. BACKGROUND. An i n c r e a s i n g number of p o t e n t i a l l y hazardous i n c i d e n t s 
i n v o l v i n g n icke l -cadmium ( n i - c a d ) b a t t e r i e s , d u r i n g f l i g h t and ground 
o p e r a t i o n s have been r e p o r t e d . The f a i l u r e s a r e more p r e v a l e n t where 
the b a t t e r i e s a r e charged d i r e c t l y from the DC bus r a t h e r than by a 
s e p a r a t e b a t t e r y c h a r g e r . A l t h o u g h the n i - c a d b a t t e r y i s c a p a b l e of 
d e l i v e r i n g l a r g e amounts of c u r r e n t , w h i l e m a i n t a i n i n g i t s r a t e d v o l t a g e 
t o a p p r o x i m a t e l y 90 p e r c e n t of i t s d i s c h a r g e l i f e , the b a t t e r y i s i n h e r 
e n t l y t e m p e r a t u r e s e n s i t i v e , and a m a j o r i t y of the r e p o r t e d i n c i d e n t s can 
b e a t t r i b u t e d t o o v e r h e a t i n g . The o v e r h e a t c o n d i t i o n s can be minimized 
o r a v e r t e d by f o l l o w i n g p r o p e r o p e r a t i o n a l , ma in tenance , and o v e r h a u l 
p r a c t i c e s . 

3 . TEMPERATURE EFFECTS ON NI-CAD BATTERIES. The n icke l -cadmium b a t t e r y i s 
c a p a b l e of p e r f o r m i n g to i t s r a t e d c a p a c i t y when the ambient t emperature 
of the b a t t e r y i s i n the r a n g e of a p p r o x i m a t e l y 7 0 ° t o 9 0 ° F , An 
i n c r e a s e o r d e c r e a s e in t e m p e r a t u r e , from t h i s r a n g e , r e s u l t s i n reduced 
c a p a c i t y . A combinat ion of h i g h b a t t e r y t e m p e r a t u r e ( i n exces s of 1 0 0 ° R) 
and o v e r c h a r g i n g can l e a d t o a c o n d i t i o n c a l l e d "thermal runaway ." Some 
b a t t e r y c h a r g i n g systems a r e d e s i g n e d t o p r e v e n t o v e r c h a r g i n g and h igh 
b a t t e r y t e m p e r a t u r e s by u t i l i z i n g t emperature s e n s o r s t o reduce c h a r g i n g 
r a t e o r thermal cutout p r o t e c t i o n which d i s c o n n e c t s the b a t t e r y from the 
c h a r g i n g s o u r c e (DC bus o r s e p a r a t e b a t t e r y c h a r g e r ) a t a prede termined 
t e m p e r a t u r e . 
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B a s i c a l l y , "thermal runaway" i s an u n c o n t r o l l a b l e r i s e i n b a t t e r y temper
a t u r e t h a t w i l l u l t i m a t e l y d e s t r o y the b a t t e r y . T h i s c o n d i t i o n can occur 
when a n i - c a d b a t t e r y i s o p e r a t e d a t e l e v a t e d t e m p e r a t u r e and s u b j e c t t o 
h igh c h a r g i n g c u r r e n t s a s s o c i a t e d w i t h c o n s t a n t v o l t a g e c h a r g i n g . As the 
t e m p e r a t u r e of the b a t t e r y i n c r e a s e s , the e f f e c t i v e i n t e r n a l r e s i s t a n c e 
d e c r e a s e s and h i g h e r c u r r e n t i s drawn from the c o n s t a n t v o l t a g e c h a r g i n g 
s o u r c e . T h i s i n c r e a s e s the b a t t e r y t e m p e r a t u r e which i n t u r n r e s u l t s i n 
e v e r i n c r e a s i n g c h a r g i n g c u r r e n t s and t e m p e r a t u r e s . 

4 . CAUSES OF BATTERY OVERHEATING. B a t t e r y o v e r h e a t i n g can b e caused o r 
a c c e l e r a t e d by the f o l l o w i n g f a c t o r s which a r e r e l a t e d t o o p e r a t i o n a l and 
maintenance p r a c t i c e s : 

a . C e l l s low on e l e c t r o l y t e , 

b . E x c e s s i v e e n g i n e c r a n k i n g . 

c . Frequent e n g i n e s t a r t s , 

d . A i r c r a f t g e n e r a t o r bus v o l t a g e t o o h i g h * 

e . A i r c r a f t g e n e r a t o r bus v o l t a g e f l u c t u a t i n g . 

f. Ground o p e r a t i o n s u s i n g power u n i t s w i t h v o l t a g e s e t t i n g s h i g h e r than 
the recommended a i r c r a f t bus v o l t a g e o r power u n i t s w i t h p o o r 
r e g u l a t i o n . 

g . P o o r v e n t i l a t i o n of the b a t t e r y compartment d u r i n g hot w e a t h e r 
p a r t i c u l a r l y d u r i n g ground o p e r a t i o n s . 

h . L o o s e c e l l - t o - c e l l c o n n e c t i o n s (commonly c a l l e d l i n k s ) , 

i . C e l l v e n t s c l o g g e d o r o b s t r u c t e d , 
.* 

j . Unnecessary u s e of a i r c r a f t b a t t e r i e s t o run a u x i l i a r y equipment , 
such a s l i g h t s , a v i o n i c s equ ipment , v e n t i l a t i o n sys tems , e t c . , d u r i n g 
ground o p e r a t i o n s , 

k . C u r r e n t l e a k a g e - c e l l t o c a s e , 

5 . OPERATING PRACTICES, T o p r o v i d e i n c r e a s e d r e l i a b i l i t y i t i s recommended 
t h a t the f o l l o w i n g o p e r a t i n g p r a c t i c e s b e o b s e r v e d : 

a . S e r v i c e b a t t e r i e s a t the i n t e r v a l recommended by the a i r c r a f t and 
b a t t e r y m a n u f a c t u r e r ; h o w e v e r , more f r e q u e n t s e r v i c i n g may b e n e c e s s a r y 
depending upon the f o l l o w i n g v a r i a b l e s : 

( 1 ) Hard o r f r e q u e n t e n g i n e s t a r t s . 

( 2 ) Duty c y c l e f o r b a t t e r y ( u s e a g e h o u r s ) . 
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( 3 ) O u t s i d e ambient o p e r a t i n g t empera tures* 

( 4 ) A i r c r a f t g e n e r a t o r v o l t a g e r e g u l a t o r s e t t i n g * 

b * When e x p e r i e n c i n g hard e n g i n e s t a r t s , f o l l o w the m a n u f a c t u r e r ' s 
recommended r e s t p e r i o d s between s t a r t s * P r o l o n g e d e n g i n e c r a n k i n g 
can cause e x c e s s i v e b a t t e r y d i s c h a r g e c u r r e n t r e s u l t i n g i n h i g h 
b a t t e r y t empera tures* 

c . When a s e r i e s of s h o r t d u r a t i o n f l i g h t s a r e p lanned* c o n s i d e r the u s e 
of w e l l r e g u l a t e d e x t e r n a l power of p r o p e r v o l t a g e f o r eng ine s t a r t s * 
Cont inued u s e of the b a t t e r y f o r e n g i n e s t a r t s , d u r i n g a s e r i e s o f 
s h o r t d u r a t i o n f l i g h t s , r e s u l t s i n the b a t t e r y u n d e r g o i n g heavy 
d i s c h a r g e c y c l e s accompanied by incomple te c h a r g e c y c l e s . T h i s can 
l e a d t o c e l l i m b a l a n c e , p o s s i b l e b a t t e r y o v e r h e a t , and l o s s of 
b a t t e r y c a p a c i t y . P r o p e r b a t t e r y c o n d i t i o n i n g and c o n s e r v a t i v e u s e 
of the b a t t e r y i s important f o r a l l o p e r a t i o n s . 

d . C a r e f u l o b s e r v a t i o n of the a i r c r a f t bus v o l t a g e and l o a d c u r r e n t w i l l 
p r o v i d e an i n d i c a t i o n of the c h a r g e v o l t a g e and c u r r e n t a p p l i e d t o 
the b a t t e r y * A p e r s i s t e n t i n c r e a s e , d e c r e a s e , o r f l u c t u a t i o n of the 
a i r c r a f t bus v o l t a g e o r l o a d c u r r e n t i n d i c a t e s an abnormal c o n d i t i o n . 
I n i t i a t e c o r r e c t i v e a c t i o n a s soon a s p o s s i b l e a s t h e s e c o n d i t i o n s 
may r e s u l t i n e i t h e r an o v e r c h a r g e d o r u n d e r c h a r g e d b a t t e r y and 
p o s s i b l e f a i l u r e * An i n c r e a s e i n l oad o r c h a r g e c u r r e n t a s i n d i c a t e d 
on the a i r c r a f t l o a d m e t e r , e s p e c i a l l y d u r i n g normal c r u i s e , w i t h no 
a d d i t i o n a l c i r c u i t s b e i n g e n e r g i z e d may b e an i n d i c a t i o n of the 
b a t t e r y o v e r h e a t o r f a i l u r e . 

e . I t i s recommended t h a t n l - c a d b a t t e r i e s not b e c h a r g e d i n the a i r c r a f t 
by a ground power u n i t . I f c o n d i t i o n s w a r r a n t c h a r g i n g the b a t t e r y 
i n the a i r c r a f t , f o l l o w the p r e c a u t i o n s l i s t e d i n i tem 7a* of t h i s 
a d v i s o r y c i r c u l a r , p l u s the recommendation o f the a i r c r a f t and b a t t e r y 
m a n u f a c t u r e r s . 

f• D u r i n g extended ground o p e r a t i o n keep the b a t t e r y l o a d s t o a minimum 
and e n s u r e t h e r e i s a d e q u a t e b a t t e r y compartment v e n t i l a t i o n . When 
the o u t s i d e ambient t e m p e r a t u r e i s h i g h , a d d i t i o n a l v e n t i l a t i o n may 
be p r o v i d e d by opening the b a t t e r y compartment a c c e s s d o o r . 

6* SHOP MAINTENANCE. F o l l o w the m a n u f a c t u r e r s i n s t r u c t i o n s r e g a r d i n g 
p e r i o d i c s e r v i c i n g , c a p a c i t y c h e c k s , and r e c o n d i t i o n i n g t o e n s u r e a more 
r e l i a b l e and p r o p e r l y c o n d i t i o n e d n icke l -cadmium b a t t e r y . The f o l l o w i n g 
a r e a s shou ld b e g i v e n s p e c i a l a t t e n t i o n : 

a » B a t t e r y f a c i l i t i e s . S e p a r a t e s h o p s , equ ipment , and t o o l s a r e 
recommended f o r s e r v i c i n g n i - c a d and l e a d a c i d b a t t e r i e s . Anyth ing 
a s s o c i a t e d w i t h l e a d a c i d b a t t e r i e s ( a c i d fumes i n c l u d e d ) t h a t comes 
i n c o n t a c t w i t h a n i » c a d b a t t e r y o r i t s e l e c t r o l y t e can cause s e v e r e 
damage. 
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b . Make c e r t a i n t h a t c e l l l i n k s a r e s e c u r e . A l o o s e c e l l l i n k can 
g e n e r a t e h e a t and cause a r c i n g which may i g n i t e b a t t e r y g a s e s * 
T o r q u e the c e l l l i n k s a c c o r d i n g t o the m a n u f a c t u r e r * s s p e c i f i c a t i o n s , 

c . Keep b a t t e r y and v e n t s c l e a r of o b s t r u c t i o n by b r u s h i n g w i t h a non« 
m e t a l l i c b r u s h o r c l e a n i n g c l o t h . Do not use s o l v e n t s o r w i r e 
b r u s h e s , 

d . A d j u s t the e l e c t r o l y t e l e v e l , i f n e c e s s a r y , a f t e r the b a t t e r y has 
been f u l l y c h a r g e d u s i n g d i s t i l l e d o r d e m i n e r a l i z e d w a t e r . When a 
n i - c a d b a t t e r y i s i n a d i s c h a r g e d c o n d i t i o n , the e l e c t r o l y t e i s 
a b s o r b e d i n t o the p l a t e s and may not be v i s i b l e from the t o p s of the 
c e l l s . Immediate ly a f t e r c h a r g i n g the e l e c t r o l y t e i s a t i t s maximum 
h e i g h t i n the c e l l . E v i d e n c e of e l e c t r o l y t e b e i n g spewed out of the 
b a t t e r y c e l l v e n t s i n d i c a t e s an abnormal c o n d i t i o n which r e q u i r e s 
c o r r e c t i v e a c t i o n . Under t h e s e c o n d i t i o n s remove the b a t t e r y f o r 
bench s e r v i c i n g , and check the a i r c r a f t e l e c t r i c a l system f o r p r o p e r 
bus v o l t a g e and system r e g u l a t i o n , A key p o i n t t o remember i s t h a t 
the a d d i t i o n of too much w a t e r when the b a t t e r y i s d i s c h a r g e d o r i n a 
p a r t i a l l y d i s c h a r g e d s t a t e w i l l r e s u l t i n e l e c t r o l y t e spewing out 
d u r i n g c h a r g i n g . T h i s can r e s u l t i n the f o l l o w i n g : 

( 1 ) C o r r o s i v e e f f e c t s on the c e l l l i n k s . 

( 2 ) C r e a t i o n of c u r r e n t l e a k a g e p a t h s between c e l l s and the b a t t e r y 
c a s e r e s u l t i n g i n s e l f - d i s c h a r g e of the b a t t e r y . 

( 3 ) D i l u t i o n of the e l e c t r o l y t e d e n s i t y which r e d u c e s b a t t e r y 
c a p a c i t y . 

( 4 ) P o s s i b l e b l o c k a g e of the c e l l v e n t s by p o t a s s i u m c a r b o n a t e 
r e s i d u e w i t h a r e s u l t a n t p r e s s u r e b u i l d u p and e v e n t u a l c e l l 
r u p t u r e . 

7 . AIRCRAFT BATTERY MAINTENANCE. G i v e s p e c i a l a t t e n t i o n t o the f o l l o w i n g 
a r e a s i n c o n j u n c t i o n w i t h a i r c r a f t b a t t e r y ma in tenance . 

a . C h a r g i n g n i - c a d b a t t e r i e s w i t h a c o n s t a n t v o l t a g e ground power u n i t 
i s aot recommended In a s much a s t h i s e v e n t u a l l y r e s u l t s i n c e l l 
imbalance and g r a d u a l r e d u c t i o n i n b a t t e r y c a p a c i t y . O b s e r v e the 
f o l l o w i n g c r i t e r i a when c h a r g i n g a b a t t e r y i n the a i r c r a f t : 

( 1 ) A s s u r e t h a t the b a t t e r y compartment i s w e l l v e n t i l a t e d . 

( 2 ) E s t a b l i s h , p r i o r t o c h a r g i n g , t h a t the ground power u n i t v o l t a g e 
output i s w e l l r e g u l a t e d and I t s v o l t / a m m e t e r s a r e a c c u r a t e . 
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( 3 ) Remove the b a t t e r y c o v e r and check t h a t c e l l l i n k s and caps a r e 
s e c u r e . Leave the b a t t e r y c o v e r o f f d u r i n g c h a r g i n g t o a l l o w 
v i s u a l m o n i t o r i n g and t o i n c r e a s e v e n t i l a t i o n . I t i s recommended 
a b a t t e r y not be c h a r g e d i n an a i r c r a f t when the b a t t e r y temper
a t u r e o r b a t t e r y compartment t emperature i s above a p p r o x i m a t e l y 
100° F . 

( 4 ) C h a r g i n g v o l t a g e does not exceed the recommended bus v o l t a g e 
s e t t i n g f o r the p a r t i c u l a r a i r c r a f t , 

( 5 ) B a t t e r y does not spew out e l e c t r o l y t e , 

b . I t i s not recommended t h a t b a t t e r y e l e c t r o l y t e s p e c i f i c g r a v i t y 
checks b e per formed i n the a i r c r a f t . The s p e c i f i c g r a v i t y r e a d i n g 
does not i n d i c a t e the s t a t e of c h a r g e of a n icke l -cadmium b a t t e r y 
b u t o n l y I n d i c a t e s the c o n c e n t r a t i o n of the potass ium h y d r o x i d e i n 
the e l e c t r o l y t e . Remember t h a t i f e l e c t r o l y t e i s b e i n g b o i l e d o r 
spewed out of the b a t t e r y , t h e r e i s a need f o r c o r r e c t i v e a c t i o n , 
i n c l u d i n g bench s e r v i c i n g of the b a t t e r y . 

c . V i s u a l l y i n s p e c t the b a t t e r y and a s s o c i a t e d h a r d w a r e on a p e r i o d i c 
b a s i s . Conduct a d e t a i l e d i n v e s t i g a t i o n when any of the f o l l o w i n g 
d i s c r e p a n c i e s a r e noted: 

( 1 ) C e l l c a s e d i s t o r t e d . 

( 2 ) C e l l l i n k c o r r o s i o n . 

( 3 ) Burn marks on b a t t e r y t e r m i n a l s o r c e l l l i n k s . 

( 4 ) C e l l l i n k s show s i g n s of o v e r h e a t i n g . 

( 5 ) E l e c t r o l y t e has spewed o r l e a k e d from c e l l s . 

( 6 ) B a t t e r y and c e l l v e n t s a r e o b s t r u c t e d . 

8 . OVERHAUL PRACTICES. The c o n s t r u c t i o n and d e s i g n o f n icke l -cadmium 
b a t t e r i e s a l l o w s e a s y o v e r h a u l i n g of the i n d i v i d u a l c e l l s , and the 
f o l l o w i n g g u i d e l i n e s a r e recommended t o e n s u r e meet ing the o r i g i n a l 
b a t t e r y m a n u f a c t u r e r s s p e c i f i c a t i o n s . G i v e s p e c i a l c o n s i d e r a t i o n t o : 
f r e q u e n c y of the c e l l o v e r h a u l , mix ing c e l l s o f d i f f e r e n t m a n u f a c t u r e r s , 
c e l l i d e n t i f i c a t i o n , b a t t e r y i d e n t i f i c a t i o n , and q u a l i t y c o n t r o l . 

a . Frequency of c e l l o v e r h a u l . I t i s recommended c e l l s be o v e r h a u l e d 
o n l y once b e c a u s e of the f o l l o w i n g c o n s i d e r a t i o n s : 

( 1 ) D u r i n g the s c r u b b i n g o r c l e a n i n g p r o c e s s , some of the p l a t e 
m a t e r i a l i s l o s t , r e d u c i n g c e l l c a p a c i t y . 
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( 2 ) F l e x i n g of the p l a t e s d u r i n g s c r u b b i n g may c a u s e the t a b * t o - p l a t e 
we ld j o i n t s t o c r a c k . Heat can b e g e n e r a t e d a t t h e s e j o i n t s and 
cou ld r e s u l t i n premature c e l l f a i l u r e . 

I t i s the r e p a i r a g e n c i e s r e s p o n s i b i l i t y t o a s s u r e the r e p a i r e d c e l l 
meets a l l the m a n u f a c t u r e r s s p e c i f i c a t i o n s b e f o r e i t i s r e l e a s e d f o r 
r e t u r n t o s e r v i c e . 

b* M i x i n g c e l l s of d i f f e r e n t m a n u f a c t u r e r s . M a n u f a c t u r e r s do not 
recommend m i x i n g c e l l s and indeed some m a n u f a c t u r e r s w a r r a n t i e s 
become v o i d when c e l l s a r e m i x e d . The f o l l o w i n g i l l u s t r a t e s why 
m i x i n g of c e l l s i s not recommended! 

( 1 ) C e l l m a t e r i a l s e s t a b l i s h the c h a r g i n g c h a r a c t e r i s t i c s and c h a r g e 
r e t e n t i o n p r o p e r t i e s f o r t h a t c e l l . S i n c e c e l l m a t e r i a l s may 
d i f f e r between m a n u f a c t u r e r s , a b a t t e r y made up of mixed c e l l s 
i s more s u s c e p t i b l e t o c e l l p o l a r i t y r e v e r s a l . The end r e s u l t 
cou ld be u n r e l i a b l e b a t t e r y p e r f o r m a n c e , 

( 2 ) A l though some c e l l s a r e the same p h y s i c a l s i z e they have d i f f e r e n t 
c u r r e n t c a r r y i n g c h a r a c t e r i s t i c s . T h e r e f o r e , b a t t e r i e s w i th 
mixed c e l l s may not meet r a t e d s p e c i f i c a t i o n s , and b e c o n t r a r y 
t o FAR 4 3 . 1 3 , I f the o r i g i n a l m a n u f a c t u r e r does not s p e c i f y a 
c o m p a t i b l e rep lacement c e l l , d e t e r m i n e t h a t the rep lacement c e l l 
i s c o m p a t i b l e i n a l l e s s e n t i a l r e s p e c t s i n c l u d i n g p h y s i c a l and 
e l e c t r i c a l p r o p e r t i e s , 

c . I d e n t i f i c a t i o n of new and o v e r h a u l e d c e l l s . 

( 1 ) ' New c e l l s a r e u s u a l l y i d e n t i f i e d by the m a n u f a c t u r e r stamping 
the p a r t number on the c e l l c a s e . 

( 2 ) M a n u f a c t u r e r s and r e p a i r s t a t i o n s u s e v a r i o u s methods t o i d e n t i f y 
an o v e r h a u l e d c e l l , such a s a stamped i d e n t i f i c a t i o n on the 
p l a s t i c c a s e o r c o l o r c o d i n g the c e l l c o v e r . 

( 3 ) To p r e c l u d e i n a d v e r t e n t m i x i n g c e l l s of d i f f e r e n t m a n u f a c t u r e r s , 
r e t a i n the o r i g i n a l m a n u f a c t u r e r * s c e l l i d e n t i t y ( m a n u f a c t u r e r ' s 
p a r t number) on the o v e r h a u l e d c e l l i n a d d i t i o n t o the r e p a i r 
a g e n c i e s o v e r h a u l i d e n t i f i c a t i o n d a t a . 

d . B a t t e r y i d e n t i f i c a t i o n . B a t t e r i e s a r e u s u a l l y a p p r o v e d i n c o n j u n c t i o n 
w i th type c e r t i f i c a t i o n ( T C ) p r o c e d u r e s f o r t h a t a i r c r a f t and can b e 
i d e n t i f i e d by r e f e r r i n g t o the a i r c r a f t p a r t s l i s t and the b a t t e r y 
m a n u f a c t u r e r ' s name p l a t e . B a t t e r i e s not l i s t e d on the a i r c r a f t p a r t s 
l i s t may not meet o r i g i n a l c e r t i f i c a t i o n r e q u i r e m e n t s f o r s p e c i f i c 
a i r c r a f t ; h o w e v e r , I t i s n e c e s s a r y t h a t rep lacement o r o v e r h a u l e d 
b a t t e r i e s meet the r e q u i r e m e n t s of FAR 4 3 . 1 3 . 
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I t I s recommended t h a t r e p a i r a g e n c i e s mark an o v e r h a u l e d b a t t e r y 
w i th t h e i r i d e n t i t y so a s not t o o b l i t e r a t e the o r i g i n a l 
m a n u f a c t u r e r ' s i d e n t i f i c a t i o n . 

e . Q u a l i t y c o n t r o l p r o c e d u r e . I n a d d i t i o n t o the s t a n d a r d q u a l i t y 
c o n t r o l p r o c e d u r e s u t i l i z e d by a r e p a i r f a c i l i t y when o v e r h a u l i n g 
n i - c a d c e l l s , g i v e s p e c i a l c o n s i d e r a t i o n t o the c e l l p l a t e s t a c k s . 
I n s p e c t p l a t e s c a r e f u l l y f o r e v i d e n c e of b u r n e d , c r imped , o r f r a y e d 
e d g e s , hot s p o t s and o t h e r damage. Trimming damaged p l a t e edges i s 
not recommended a s t h i s p r a c t i c e reduces c e l l c a p a c i t y . I t i s 
recommended t h a t damaged c e l l p l a t e s o r s t a c k s b e d i s c a r d e d . N i - c a d 
c e l l s a r e not c o n s i s t e n t l y i d e n t i c a l w i t h r e s p e c t t o t h e i r c a p a c i t y , 
and t h i s can b e f u r t h e r a p p l i e d t o t h e p l a t e s t a c k s ( p o s i t i v e and 
n e g a t i v e ) of the i n d i v i d u a l c e l l s . P r o c e d u r e s t o r e t a i n p o s i t i v e 
and n e g a t i v e p l a t e s t a c k p a i r i n g i s recommended f o r the f o l l o w i n g 
r e a s o n s ; 

( 1 ) I f one p l a t e s t a c k I s found t o b e d e f e c t i v e d u r i n g c e l l o v e r 
h a u l , the o t h e r p o l a r i t y s t a c k w i l l a l s o b e a f f e c t e d t o some 
d e g r e e due t o t h e i r c l o s e p h y s i c a l p r o x i m i t y . I t i s recommended 
t h a t b o t h s t a c k s b e d i s c a r d e d i f one p l a t e s t a c k i s found 
d e f e c t i v e . 

( 2 ) I f b o t h p o l a r i t y s t a c k s a r e found s a t i s f a c t o r y , r e t a i n them a s 
a matched p a i r , a s t h e i r e l e c t r i c a l and p h y s i c a l c h a r a c t e r i s t i c s 
a r e r e l a t i v e l y the same. 

9 » SUMMARY. Optimum and r e l i a b l e per formance can b e e x p e c t e d from n i c k e l -
cadmium b a t t e r i e s when they a r e o p e r a t e d , ma in ta ined* and o v e r h a u l e d i n 
a c c o r d a n c e w i t h the b a t t e r y and a i r c r a f t m a n u f a c t u r e r s * i n s t r u c t i o n s . 
The d e g r e e of r e l i a b i l i t y i s d i r e c t l y p r o p o r t i o n a l t o the q u a l i t y of the 
p r a c t i c e s f o l l o w e d i n the o p e r a t i o n , ma in tenance , and o v e r h a u l of n i c k e l -
cadmium b a t t e r i e s . 
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