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M I L I TARY SPEC I F I CAT I ON ;

C I RCU I T BREAKERS , MAGNE T I C , UNSEAL ED OR PANE L
GENERAL SPEC I F I CAT I ON F OR

T h i s s p e c i f i c a t i o n i s a p p r o v e d f o r u s e b y
me n t s a n d Ag e n c i e s o f t h e D e p a r t me n t

1 . SCOPE

2 6 J u l y 1 9 7 7

SEAL , TR I P - F RE E ,

a l l D e p a r t -
o f D e f e n s e .

1 , 1 S c o p e . T h i s s p e c i f i c a t i o n c o v e r s t h e r e q u i r e me n t s a n d t e s t p r o c e d u r e s f o r s i n g l e a n d
mu l t i p o l e , t r i p - f r e e , u n s e a l e d , ma g n e t i c c i r c u i t b r e a k e r s w i t h c u r r e n t r a t i n g s o f 0 . 2 t o 1 0 0

7 (
a mp e r e s i n c l u s i v e , u p t o a n d i n c l u d i n 2 4 0 v o l t s , 4 0 0 H e r t z , 4 8 0 v o l t s , 6 0 H e r t z a l t e r n a t i n g c u r r e n t
( a t ) a n d 1 2 5 v o l t s d i r e c t c u r r e n t ( d c , s e e 6 . 1 ) . T h e s e c i r c u i t b r e a k e r s ma y a l s o i n c l u d e a u x i l i a r y
c o n t a c t s ( s e e 6 . 5 . 1 ) f o r mo n i t o r i n g c i r c u i t s . A v o l t a g e s e n s i t i v e p o l e i s a l s o a v a i l a b l e I n a
f o u r p o l e d e v i c e . P a n e l s e a l mo u n t s a r e a v a i l a b l e i n 0 . 2 t h r o u g h 5 0 a mp e r e s .

CAUT I ON : C a l i b r a t i o n o f t h e s e c i r c u i t b r e a k e r s w i l l b e a f f e c t e d i f mo u n t e d i n o t h e r
t h a n t h e v e r t i c a l p l a n e .

1 . 2 M i l i t a r y p a r t n umb e r T h e f o l l ow i n g m i l i t a r y p a r t n umb e r i n g s y s t e m s h a l l b e u s e d t o— J
p r e c l u d e c h a n g i n g e x i s t i n g c a t a l o g d a t a .

1 . 2 . 1 S i n l e o r mu l t i p o l e c i r c u i t b r e a k e r s w i t h i d e n t i c a l p o l e s ( s p e c i f i c a t i o n s h e e t s

~ : ~ ;
T h e m i l i t a r y p a r t n umb e r i d e n t i f y i n g t h e i n d i v i d u a l c i r c u i t b r e a k e r = t s o f
t h e b a s i c n umb e r o f t h e s p e c i f i c a t i o n s h e e t a n d a s e q u e n t i a l l y a s s i g n e d d a s h n umb e r

a s f o l l ows :

5 5 6 2 9 / 6 - 0 0 1

0
f 1 -

- 1 - _ l _ L L
M i 7 i t a r y Sp e c i f i c a t i o n D a s h

d e s i g n a t o r s h e e t n umb e r n umb e r
( s e e 3 . 1 )

1 . 2 . 2 C i r c u i t b r e a k e r s w i t h m i x e d p o l e s ( s p e c i f i c a t i o n s h e e t s 1 t h r o u g h 6 ) a n d a l l c i r c u i t
b r e a k e r s c o v e r e d b s e c l f i c a t l o n s e e t s 3 t r o u

~
NOT E : No n d e l a y PO e s a r e n o t a v a i l a b l e

w i t h t h e “ h i g h - l n r u s f e a t u r e b u t ma y b e m i x e c f w l t o t e r d e l a y s h a v i n g t h a t f e a t u r e . T h e m f l i t a r Y
p a r t n umb e r i d e n t i f y i n g t h e i n d i v i d u a l c i r c u i t b r e a k e r c o n s i s t s o f t h e l e t t e r “ Mn , t h e b a s i c n umb e r
o f t h e s p e c i f i c a t i o n s h e e t f o l l owe d b y t h e p o l e r a t i n g s ( s e e 3 . 1 ) a s f o l l ows :

P I 5 5 6 ? 9 / 6

T
EAECEC

“ 7 T
-1----_~._~
M i l i t a r y Sp e c i f i c a t i o n Po l e r a t i n g s

d e s i g n a t o r s h e e t n umb e r ( s e e 3 . 1 )

t
B e n e f i c i a l c omme n t s ( r e c c mn e n d a t i o n s , a d d i t i o n s , d e l e t i o n s ) a n d a n y p e r t i n e n t d a t a wh i c h ma y
, b e o f u s e i n i mp r o v i n g t h i s d o c ume n t s h o u l d b e a d d r e s s e d t o : U , S . A r my E l e c t r o n i c s R e s e a r c h
l a n d D e v e l o pme n t Comn a n d , AT TN : DE L E T - RS , F o r t Mo nmo u t h , N J 0 7 7 0 3 b y u s i n g t h e s e l f - a d d r e s s e d
l S t a n d a r d i z a t i o n Do c ume n t I mp r o v e me n t P r o p o s a l ( DD F o r M 1 4 2 6 ) a p p e a r i n g a t t h e e n d o f t h i s
/ d o c ume n t o r b y l e t t e r .

F SC 5 9 2 5

Downloaded from http://www.everyspec.com



M I L - C - 5 5 6 2 9B

2 . APPL I CABL E DOCUMENTS

2 . 1 i s s u e s o f d o c ume n t s . ‘ T h e f o l l ow i n g d o c ume n t s o f t h e i s s u e i n e f f e c t o n d a t e o f i n v i t a t i o n
f o r b i d s o r r e q u e s t f o r p r o p o s a l , f o r m a p a r t o f t h i s s p e c i f i c a t i o n t o t h e e x t e n t s p e c i f i e d h e r e i n .

SPEC I F I CAT I ONS

F EDERAL

NN - P - 7 1

QQ - P - 4 1 6
QQ - S - 5 7 1
QQ - S - 7 8 1
QQ - Z - 3 2 5
PPP - B - 5 6 6
PPP - B - 5 8 5
PPP - B - 6 0 1
PPP - B - 6 2 1
PPP - B - 6 3 6
PPP - E I - 6 7 6
PPP - T - 6 ( 1
PPP - T - 7 6

M I L I TARY

M I L - P - 1 1 6
M I L - W - 5 0 8 5
M I L - B - 5 4 2 3

M I L - T - 7 9 2 8

M I L - T - 1 . 0 7 2 7
M I L - F - 1 4 2 5 6

P a l l e t s , M a t e r i a l H a n d l i n g , Wo o d , S t r i n g e r Co n s t r u c t i o n , 2 - W a y a n d 4 - b l a y
( P a r t i a l ) .

P l a t i n g , C a dm i um ( E l e c t r o d e p o s i t e d ) .
So l d e r , T i n A l l o y : T i n - L e a d A l l o y ; a n d L e a d A l l o y .
S t r a p p i n g , S t e e l , a n d S e a l s .
Z i n c Co a t i n g , E l e c t r o d e p o s i t e d , R e q u i r e me n t f o r ,
Bo x e s , F o l d i n g , P a p e r b o a r d .
Bo x e s , Wo o d , W i r e b o u n d .
Bo x e s , Wo o d , C l e a t e d - P l y wo o d : , ,
Bo x e s , Wo o d , N a i l e d a n d L o c k - c o r n e r .
Bo x e s , Sh i p p i n g , F i b e r b o a r d .
Bo x e s , S e t u p .
T a p e : P a c k a g i n g , W a t e r P r o o f .
T a p e , P a c k a g i n g , p a P e r ( F o r C a r t o n S e a ~ i n 9 ) .

P r e s e r v a t i o n , M e t h o d s o f .
W i r e , E l e c t r i c , Po l y v i n y l Ch o r i d e I n s u l a t e d , CoPP e r o r CoPP e r A1 1 oY .
Bo o t s , Du s t a n d W a t e r S e a l ( F o r T o g g l e a n d Pu s h b u t t o n Sw i t c h e s , C i r c u i t

B r e a k e r s , a n d Ro t a r y - A c t u a t e d P a r t s ) , G e n e r a l Sp e c i f i c a t i o n F o r .
T e r m i n a l s , L u g : Sp l i c e s , Co n d u c t o r : C r i mp S t y l e , Co p p e r , G e n e r a l Sp e c i f i c a t i o n

F o r .
T i n P l a t i n g ; E l e c t r o d e p o s i t e d o r Ho t - d i p p e d ,
F l u x , So l d e r i n g , L i q u i d ( Ro s i n B a s e ) ,

( s e e s u p p l e me n t 1 f o r l i s t o f a s s o c i a t e d s p e c i f i c a t i o n s h e e t s )

STANDARDS

F EDERAL

F ED - STD - H2 8 -

M I L I TARY

M I L - STD - 1 0 5 -
M I L - STD - 1 2 9 -
M I L - STD - 1 4 7 -
M I L - STD - 2 0 2 -
M I L - STD - 4 5 4 -
M I L - STD - 7 0 4 -
M I L - STD - 7 9 4 -
M I L - STD - 9 6 5 -
M I L - STD - 1 1 8 E ? -
M I L - STD - 1 2 8 5 -
M1 L - STD - 4 5 6 6 2 -
MS2 0 6 5 9 -
MS2 5 0 3 6 -

S c r e w - T h r e a d S t a n d a r d s f o r F e d e r a l S e r v i c e s .

F o r F e r r o u s a n d No n f e r r o u s M e t a l s .

S a mp l i n g P r o c e d u r e s a n d T a b l e s f o r I n s p e c t i o n b y A t t r i b u t e s .
M a r k i n g f o r Sh i pme n t a n d S t o r a g e .
P a l l e t i z e d : Un i t L o a d s .
T e s t M e t h o d s F o r E l e c t r o n i c a n d E l e c t r i c a l Comp o n e n t P a r t s .
S t a n d a r d G e n e r a l R e q u i r e me n t s F o r E l e c t r o n i c E q u i pme n t .
A i r c r a f t E l e c t r i c Powe r Ch a r a c t e r i s t i c s .
P a r t s a n d E q u i pme n t , P r o c e d u r e s f o r P a c k a g i n g a n d P a c k i n g o f .
P a r t s Co n t r o l P r o g r a m .
Comme r c i a l P a c k a g i n g o f Su p p l i e s a n d E q u i pme n t .
M a r k i n g o f E l e c t r i c a l a n d E l e c t r o n i c P a r t s .
C a l i b r a t i o n S y s t e ms R e q u i r e me n t s .
T e r m i n a l , L u g , C r i mp S t y l e , Co p p e r , Un i n s u l a t e d , R i n g T o n g u e , T y p e I , C l a s s 1 .
T e r m i n a l , L u g , C r i mp S t y l e , Co p p e r , I n s u l a t e d , R i n g - T o n g u e , B e l l - Mo u t h e d ,

T y p e I I , C l a s s 1 ( f o r 1 0 5DC T o t a l Co n d u c t o r T e mp e r a t u r e ) .
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HANDBOOK

*

M I L I TARY

M I L - HDBK - 5 3 - Gu i d e f o r S a mp l i n g I n s p e c t i o n .

( Co p i e s o f s p e c i f i c a t i o n s , s t a n d a r d s , d r a w i n g s , a n d p u b l i c a t i o n s r e q u i r e d b y c o n t r a c t o r s i n
c o n n e c t i o n w t t h s p e c i f i c p r o c u r e me n t f u n c t i o n s s h o u l d b e o b t a i n e d f r om t h e p r o c u r i n g a c t i v i t y o r
a s d i r e c t e d b y t h e c o n t r a c t i n g o f f i c e r . )

2 , 2 O t h e r p u b ? ~ c a t i o n s . T h e f o l l ow i n g d o c ume n t s a r e a p a r t o f t h i s s p e c i f i c a t i o n t o t h e
e x t e n t s p e c l f l e d h e r e i n . Un l e s s o t h e r w i s e i n d i c a t e d , t h e i s s u e i n e f f e c t o n d a t e o f i n v i t a t i o n f o r
b i d s o r r e q u e s t f o r p r o p o s a l s h a l l a p p l y .

UNDERWR I T ERS ’ LABORATOR I ES , I NC . ( UL ) STANDARD

UL 4 8 9 - S t a n d a r d f o r S a f e t y . Mo l d e d - C a s e C i r c u i t B r e a k e r s a n d C i r c u i t B r e a k e r E n c l o s u r e s .
UL 1 0 7 7 - S t a n d a r d f o r Ap p l i a n c e P r o t e c t o r s f o r u s e i n E l e c t r i c a l Ap p l i a n c e s a n d Comp o n e n t s .

( Ap p l i c a t i o n f o r c o p i e s s h o u l d b e a d d r e s s e d t o t h e Un d e r w r i t e r s ’ L a b o r a t o r i e s , I n c . , 2 0 7
E a s t Oh i o S t r e e t , Ch i c a g o , 1 1 6 0 6 1 1 . )

AMER I CAN NAT I ONAL s TANDARD s I NST I TUT E ( AN s I )

ANS I Y3 2 . 2 - 1 9 7 5 - G r a p h i c S y mb o l s f o r E l e c t r i c a l a n d E l e c t r o n i c s D i a g r a ms .

( Ap p l i c a t i o n s f o r c o p i e s s h o u l d b e a d d r e s s e d t o t h e Ame r i c a n N a t i o n a l S t a n d a r d s I n s t i t u t e ,
1 0 E a s t 4 0 t h S t r e e t , N e w Yo r k , NY 1 0 0 1 6 . )

( T e c h n i c a l s o c i e t y a n d t e c h n i c a l a s s o c i a t i o n s p e c i f i c a t i o n s a n d s t a n d a r d s a r e g e n e r a l l y
a v a f l a b l e f o r r e f e r e n c e f r om l i b r a r i e s . T h e y a r e a l s o d i s t r i b u t e d a mo n g t e c h n i c a l g r o u p s a n d
u s f n g F e d e r a l a g e n c i e s . )

o 3 . REQU I REMENTS

3 . 1 Sp e c i f i c a t i o n s h e e t s . T h e i n d i v i d u a l i t e m r e q u i r e me n t s s h a l l b e a s s p e c i f i e d h e r e i n a n d
i n a c c o r d a n c e w i t h t h e a p p l i c a b l e s p e c i f i c a t i o n s h e e t s . In t h e e v e n t o f a n y c o n f l i c t b e t we e n
r e q u i r e me n t s o f t h f s s p e c i f i c a t i o n a n d t h e s p e c i f i c a t i o n s h e e t , t h e l a t t e r s h a l l g o v e r n .

3 . 2 C i r c u i t b r e a k e r c a t e g o r i e s . C i r c u i t b r e a k e r s f u r n i s h e d u n d e r t h i s s p e c i f i c a t i o n s h a l l b e
c a t e g o r y I , 1 1 , o r III, a s d e f i n e d h e r e i n ,

3 . 2 . 7 C a t e o r I.
a-+-r

C i r c u i t b r e a k e r s c omp l e t e l y d e f i n e d b y a m i l i t a r y s p e c i f i c a t i o n s h e e t ( s e e
3 . 1 , 4 . 5 , a n 6 . 2 .

3 . 2 . 2 C a t e g o r y II. C i r c u i t b r e a k e r s a r e t h e s a me a s c a t e g o r y I , e x c e p t f o r m i n o r d i f f e r e n c e s
s u c h a s mo u n t i n g me a n s , c u r r e n t r a t i n g , v o l t a g e , t i me d e l a y , a n d c o i l c o n s t r u c t i o n , wh i c h d o n o t
c h a n g e t h e b a s i c d e s i g n o r c o n s t r u c t i o n o f t h e q u a l i f i e d c i r c u i t b r e a k e r . C a t e g o r y I I c i r c u i t
b r e a k e r s s h a l l b e p r o c u r e d f r om a s o u r c e l i s t e d o n t h e a p p l i c a b l e q u a l i f i e d p r o d u c t s l i s t f o r t h e
p a r t i c u l a r s i m i l a r p r o d u c t i n c a t e g o r y I . C a t e g o r y 1 1 c i r c u i t b r e a k e r s a r e n o n s t a n d a r d ( s e e 4 . 6 . 1
a n d 6 . 2 . 2 ) . T e s t r e p o r t s s h a l l b e p r e p a r e d i n a c c o r d a n c e w i t h M I L - STD - 9 6 5 .

3 . 2 . 3 C a t e g o r y III. C i r c u i t b r e a k e r s n o t c o v e r e d b y s p e c i f i c a t i o n s h e e t z . T h e s e c i r c u i t b r e a k e r s
a r e n o n s t a n d a r d ( s e e 4 . 6 . 2 a n d 6 . 2 . 3 ) . T e s t r e p o r t s s h a l l b e p r e p a r e d i n a c c o r d a n c e w i t h M I L - STD - 9 6 5 .

3 . 3 Qu a l i f i c a t i o n , C a t e g o r y I c i r c u i t b r e a k e r s f u r n i s h e d u n d e r t h i s s p e c i f i c a t i o n s h a l ? b e
p r o d u c t s wh i c h a r e q u a l i f i e d f o r l i s t i n g o n t h e a p p l i c a b l e q u a l i f i e d p r o d u c t s l i s t a t t h e t i me
s e t f o r o p e n i n g o f b i d s ( s e e 4 . 5 a n d 6 . 3 ) .

3 . 4 M a t e r i a l . M a t e r i a l s h a l l b e a s s p e c i f i e d h e r e i n . Howe v e r , wh e n a d e f i n i t e ma t e r i a l i s n o t
s p e c i f i e d - a b l e ma t e r i a l s h a l l b e u s e d t h a t w i l l e n a b l e t h e c i r c u i t b r e a k e r s t o c o n f o r m t o t h e
p e r f o r ma n c e r e q u i r e me n t s o f t h i s s p e c i f i c a t i o n , A c c e p t a n c e o r a p p r o v a l o f a n y c o n s t i t u e n t ma t e r i a l
s h a l l n o t b e c o n s t r u e d a s a g u a r a n t y o f t h e a c c e p t a n c e o f t h e f i n i s h e d p r o d u c t .

3 . 4 . 1 M e t a l s . M e t a l s s h a l l b e o f a c o r r o s i o n - r e s i s t a n t t y p e o r s h a l l b e s u i t a b l y p l a t e d o r
t r e a t e d t o - c o r r o s i o n ( s e e 3 . 2 1 ) , C a dm i um o r z i n c p l a t i n g , i f u s e d , s h a l l b e i n a c c o r d a n c e

w i t h c l a s s 2 , t y p e II, QQ-P-416 a n d c l a s s 2 , t y p e I I , QQ - Z - 3 2 5 , r e s p e c t i v e l y . Howe v e r , z f n ca
p l a t i n g s h a l l n o t b e u s e d f o r mo u n t i n g h a r dwa r e .
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3 . 4 . 1 . 1 D i s s i m i l a r me t a l s .
mo t e c t i o n a g a i n s t e l e c t r o l y s i s

M I L - C - 5 5 6 2 9B

Wh e n d i s s i m i l a r me t a l s a r e u s e d i n i n t i ma t e c o n t a c t w i t h e a c h o t h e r ,
a n d c o r r o s i o n s h a l l b e p r o v i d e d . T h e u s e o f d i s s i m i l a r me t a l s i n

c o n t a c t , wh i ~ h t e n d t owa r d a c t i v e e l e c t r o l y t i c c o r r o s i o n ( p a r t i c u l a r l y b r a s s , c o p p e r , o r s t e e l u s e d
i n c o n t a c t w i t h a l um i n um o r a l um i n um a l l o y ) i s n o t a c c e p t a b l e . Howe v e r , me t a l p l a t i n g o r me t a l
s p r a y i n g o f d i s s i m i l a r b a s e me t a l s t o p r o v i d e s i m i l a r o r s u i t a b l e a b u t t i n g s u r f a c e s i s p e r m i t t e d .
T h e u s e o f d i s s i m i l a r me t a l s s e p a r a t e d b y a s u i t a b l e i n s u l a t i n g ma t e r i a l i s a l s o p e r m i t t e d .
D i s s i m i l a r me t a l s a r e d e f i n e d i n 6 . 4 t h r o u g h 6 . 4 . 4 a n d t a b l e V I .

3 . 4 . 1 . 2 D e c a l s . M e t a l ” o r me t a l i z e d l a b e l s s h a l l n o t b e u s e d .

3 , 4 . 2 F u n q u s r e s i s t a n c e . M a t e r i a l s s h a l l b e u s e d t h a t a r e n o t n u t r i e n t s f o r f u n g u s a s s p e c i f i e d
i n r e q u i r e me n t 4 , M I L - STD - 4 5 4 .

3 . 4 . 3 So l d e r a n d s o l d e r i n g f l u x . So l d e r , wh e n u s e d , s h a l l b e c omp o s i t i o n Sn 6 0 i n a c c o r d a n c e
w i t h QQ - S - 5 7 1 a n d s o l d e r i n g f l u x s h a l l b e i n a c c o r d a n c e w i t h M I L - F - 1 4 2 5 6 ; h owe v e r , c omp o s i t i o n %9 5
ma y b e u s e d f o r s o l d e r i n g t h e d e l a y t u b e t o t h e me c h a n i s m f r a me .

3 . 5 D e s i q n a n d c o n s t r u c t i o n . C i r c u i t b r e a k e r s s h a l l b e o f t h e d e s i g n , c o n s t r u c t i o n , a n d o h y s i c a l
d i me n s i o n s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 1 T r i p - f r e e f e a t u r e . C i r c u i t b r e a k e r s s h a l l b e d e s i g n e d s o t h a t t h e c i r c u i t c a n n o t b e
ma i n t a i n e d c l o s e d b y p h s y i c a l l y h o l d i n g t h e a c t u a t o r l e v e r i n t h e c l o s e d p o s i t i o n wh e n a n y p o l e i s
c a r r y i n g o v e r l o a d c u r r e n t s t h a t wo u l d n o r ma l l y a u t oma t i c a l l y t r i p t h e c i r c u i t b r e a k e r t o t h e
o p e n p o s i t i o n .

3 . 5 . 2 T r i p i n d i c a t i o n . C i r c u i t b r e a k e r s s h a l l b e d e s i g n e d s o t h a t wh e n t h e c i r c u i t b r e a k e r
c o n t a c t s o p e n a u t oma t i c a l l y o n o v e r l o a d , t h e a c t u a t o r l e v e r s h a l l i n d i c a t e t h e o p e r a t i o n b y
mo v i n g t o t h e “ o f f ” ( “ t r i p ” ) p o s i t i o n .

3 . 5 . 3 A t t i t u d e . C i r c u i t b r e a k e r s s h a l l b e c o n s t r u c t e d t o t r i p w i t h i n ma x i mum a n d m i n i mum l i m i t s
o f t h e s p e c l f l e d t r i p t i me s ( s e e 3 . 1 a n d 6 . 5 . 5 ) , wh e n mo u n t e d o n a v e r t i c a l p a n e l ( n o r ma l mo u n t i n g
me a n s ) ( s e e 4 . 8 . 5 ) .

3 . 5 . 4 A c t u a t o r , T h e a c t u a t o r s h a l l b e a s s p e c i f i e d ( s e e 3 . ] ) . T h e e x p o s e d p o r t i o n o f a c t u a t o r s
~ h a ? ! ha incttlated f r om a l l c u r r e n t - c a r r y i n g p a r t s .“ w , . - . T h e e x p o s e d p o r t i o n o f me t a l a c t u a t o r s s h a l l
h a v e a s mo o t h , n o n g l a r e , me t a l l i c f i n i s h . - w - b + f ian i n t p r me d j a t e p o s i t i o n ,AC t I J a t O r s j h d ] ~ t i ~ t “ c , ~ . - - . .
g i v e a f a l s e t r i p i n d i c a t i o n , o r b e r e mo v a b l e f r om t h e c i r c u i t b r e a k e r . Mu l t i p o l e c i r c u i t b r e a k e r s
h a v i n g i n d i v i d u a l p o l e a c t b a t o r s ( s e e 6 . 5 . 3 ) , s h a l l b e p r o v i d e d w i t h h a n d l e t i e s f o r c o n v e n i e n t

a

ma n u a l s w i t c h i n g , a n d t h e c i r c u i t b r e a k e r s h a l l b e d e s i g n e d s o t h a t i t w i l l b e i mp o s s i b l e b y a nY
ma n i p u l a t i o n o f t h e a c t u a t o r t o c l o s e l e s s t h a n t h e t o t a l n umb e r o f c o n t a c t s . A c t u a t o r s o f t h e

l e v e r t y p e s h a l l p o i n t i n t h e “ n o r ma l l y u pwa r d ” ( t o p o f t h e c i r c u i t b r e a k e r ) d i r e c t i o n wh e n t h e
c i r c u i t b r e a k e r i s i n t h e “ c l o s e d ” ( “ o n ” ) p o s i t i o n . A c t u a t o r s o f t h e p u s h - p u l l t y p e s h a l l b e i n
t h e “ c l o s e d ” ( “ o n ” ) p o s i t i o n wh e n t h e a c t u a t o r b u t t o n i s p u s h e d i n .

3 . 5 . 5 Mo u n t i n g me a n s . Mo u n t i n g me a n s s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 6 T e r m i n a l a n d mo u n t i n q h a r dwa r e ( a s a p p l i c a b l e ) . T e r m i n a l a n d mo u n t i n g h a r dwa r e s h a l l b e
a s s p e c i f i e d ( s e e 3 . 1 ) . F o r d i r e c t Go v e r nme n t p r o c u r e me n t , t h e h a r dwa r e s h a l l b e a s s e mb l e d i n
p r o p e r o r d e r , a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 7 T h r e a d e d a r t s .
~ 2 8 ,

S c r e w t h r e a d s o n e x t e r n a l t h r e a d e d p a r t s u s e d f o r mo u n t i n g s h a l l b e t n
a c c o r d a n c e w i t h ED - S

3 . 5 . 8 T e r m i n a l s .

3 . 5 . 8 . 1 L i n e a n d l o a d t e r m i n a l s ( s e e 6 . 5 . 2 ) . T h e ma i n l i n e a n d l o a d t e r m i n a l s s h a l l b e d e s i g n e d
a n d mo u n t e d a s s p e c i f i e d ( s e e 3 . 1 ) . F o r b u s h i n g - mo u n t e d t y p e s o f c i r c u i t b r e a k e r s , wh e r e a l o c a t i n g
k e y wa y i s u s e d , l o a d t e r m i n a l s w i l l b e o n t h e s i d e o f t h e k e y wa y a n d l i n e t e r m i n a l s w i l l b e o n t h e
s i d e o p p o s i t e t h e k e y wa y . E a c h t e r m i n a l s h a l l b e c a p a b l e o f c a r r y i n g r a t e d c u r r e n t a n d v o l t a g e
p e r p o l e o f t h e c i r c u i t b r e a k e r .

3 . 5 . 8 . 2 Au x i l i a r y c o n t a c t t e r m i n a l s . Wh e n s p e c i f i e d ( s e e 3 . 1 ) c i r c u i t b r e a k e r s s h a l l b e p r o v i d e d
w i t h a u x i l i a r y c o n t a c t s ( s e e 6 . 5 . 1 ) o f t h e s p e c i f i e d s w i t c h i n g t y p e , a n d t e r m i n a l s o f t h e d e s i g n a n d

l o c a t i o n s p e c i f i e d ( s e e 3 , 1 ) , Co n t a c t s a n d t e r m i n a l s s h a l l b e c a p a b l e o f c a r r y i n g s p e c i f i e d l o a d s .
Au x i l i a r y c o n t a c t s s h a l l b e o f d o u b l e t h r ow c o n f i g u r a t i o n w i t h p e r ma n e n t d e s i g n a t i o n s a s f o l l ows
a d j a c e n t t o t h e c o n t a c t t e r m i n a l s : “ NO ” f o r n o r ma l l y o p e n , “ NC ” f o r n o r ma l l y c l o s e d , a n d “ C ” fOr
c ommo n . T h e a u x i l i a r y c o n t a c t s s h a l l b e a r r a n g e d i n a ma n n e r t o i n s u r e ( r e g a r d l e s s o f a c t u a t i n g
l e v e r o r p u s h - b u t t o n p o s i t i o n ) t h a t t h e n o r ma l l y o p e n c o n t a c t s a r e c l o s e d wh e n t h e ma i n c i r c u i t a
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c o n t a c t s a r e c l o s e d , a n d ’ t h e n o r ma l l y c l o s e d c o n t a c t s a r e c l o s e d wh e n t h e ma i n c i r c u i t
c o n t a c t s a r e open.

o 3 . 5 . 8 . 2 , 1 So l d e r t e r m i n a l s , Un l e s s o t h e r w i s e s p e c i f i e d , s o l d e r t e m r i n a l s ma y b e o f a n y s h a p e ,
a n d s h a l l b e c a p a b l e o f b e i n g r e a d i l y ’ s o l d e r e d . So l d e r t e r m i n a l s s h a l l n o t b e g o l d p l a t e d .

3 . 5 . 9 R e s e t me c h a n i s m . T h e r e s e t me c h a n i s m s h a l l b e d e s i g n e d s o t h a t r e t a i n i n g t h e a c t u a t o r
i n t h e c l o s e d p o s i t i o n a f t e r a u t oma t i c t r i p p i n g o c c u r s s h a l l n o t a d v e r s e l y a f f e c t s u b s e q u e n t

p e r f o r ma n c e o f t h e c i r c u i t b r e a k e r .

3 . 5 . 1 0 T a mp e r - p r o o f c a l i b r a t i o n . C i r c u i t b r e a k e r s s h a l l b e s e c u r e d w i t h a t a mp e r - p r o o f
c l o s u r e s o t h a t t h e c a l i b r a t i o n o f t h e d e v i c e i s k e p t i n t a c t a n d c a n n o t b e d i s t u r b e d w i t h o u t i t
b e i n g d i s ma n t l e d .

3 . 5 . 1 1 So l d e r . So l d e r s h a l l n o t b e u s e d p r i ma r i l y f o r o b t a i n i n g me c h a n i c a l s t r e n g t h . E l e c t r i c a l
c o n n e c t i o n s s h a l l b e me c h a n i c a l l y s e c u r e b e f o r e a n d e l e c t r i c a l l y c o n t i n u o u s a f t e r s o l d e r i n g .

3 . 5 . 1 2 Vo l t a q e r a t i n q . Vo l t a g e r a t i n g s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 1 3 Co n t i n u o u s c u r r e n t c a r r y i n q c a p a c i t y . C i r c u i t b r e a k e r s s h a l l b e c a p a b l e o f c a r r y i n g
t h e ‘ a t e d c u r r e n t a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 1 4 C i r c u i t d i a g r ~ T h e c i r c u i t d i a g r a m s h a l l b e a s . s p e c i f i e d ( s e e 3 . 1 ) .

3 . 5 . 1 5 P a n e l . Wh e n p a n e l s e a l i n g i s a c c omp l i s h e d b y t h e u s e o f b o o t s , t h e y s h a l l b e i n
a c c o r d a n c e w i t h M I L - B - 5 4 2 3 a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 6 So l d e r a b i l i t y ( a p p l i c a b l e t o s o l d e r t e r m i n a l s ) . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s
s p e c i f i e d i n 4 . 8 . 2 , 9 5 p e r c e n t o f t h e t o t a l l e n g t h o f f i l l e t , wh i c h i s b e t we e n t h e s t a n d a r d w r a p
w i r e a n d t h e t e r m i n a l , s h a l l b e t a n g e n t t o t h e s u r f a c e o f t h e t e r m i n a l b e i n g t e s t e d . T h e r e s h a l l
b e n a p i n h o l e s , v o i d s , e t c . A r a g g e d o r i n t e r r u p t e d l i n e a t t h e p o i n t o f t a n g e n c y b e t we e n t h e
f i l l e t a n d t h e t e r m i n a l u n d e r t e s t s h a l l b e c o n s i d e r e d a d e f e c t . A f t e r t h e t e s t , t h e r e s h a l l b e n o
e v i d e n c e o f f r a c t u r e , l o o s e n i n g o f p a r t s , o r a n y o t h e r me c h a n i c a l f a i l u r e o f t h e c i r c u i t b r e a k e r s .

o

A mo v e me n t o f t h e t e r m i n a l s w i t h i n t h e c o n f i n e s o f t h e t e r m i n a l - a n c h o r i n g d e v i c e w i l l b e p e r m i t t e d
p r o v i d e d c o n t i n u i t y of el~ctrical COR~~:~ j~ n~~ ~Mp~jrc~, ..s .L- . . ..-.-..)!!-E?, any m’v’emlerlt v I Lll~ L~fllllllc41 is
n o t e d , t h e d i e l e c t r i c w i t h s t a n d i n g v o l t a g e s h a l l b e a s s p e c i f i e d i n 3 . 7 .

3 . 7 D i e l e c t r i c w i t h s t a n d i n g v o l t a q e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 3 ,
t h e ? e a k a g e c u r r e n t s h a l l n o t e x c e e d 5 0 0 m i c r o a mp e r e w i t h t h e e x c e p t i o n o f 1 MA a f t e r ? h o u r
f o l l ~w i n g t h e mo i s t u r e r e s i s t a n c e t e s t . T h e r e s h a l l b e n o e v i d e n c e o f f l a s h o v e r , me c h a n i c a l
d a ma g e , a r c i n g , o r b r e a k d own .

3 . 8 I n s u l a t i o n r e s i s t a n c e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 4 , t h e
i n s u l a t i o n r e s i s t a n c e s h a l l b e n o t l e s s t h a n 1 0 0 me g o hms .

3 . 9 C a l i b r a t i o n . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 5 , t h e t r i p p i n g t i me
( s e e 6 . 5 . 6 ) s h a l l n o t e x c e e d t h e l i m i t s a s s p e c i f i e d ( s e e 3 . 1 ) . C i r c u i t b r e a k e r s s h a l l a l s o t r i p

w i t h : n t h e s e s p e c i f i e d l i m i t s wh e n s u b j e c t e d t o t h e t r i p - f r e e c a l i b r a t i o n t e s t ( s e e 4 . 8 . 1 6 ) . In
mu l t l p o l e c i r c u i t b r e a k e r s , a l l p o l e s s h a l l t r i p u p o n a p p l i c a t i o n o f o v e r l o a d o n a n y p o l e o r
c omb i n a t i o n o f p o l e s . C i r c u i t b r e a k e r s t e s t e d f o r h i g h i n r u s h ( s e e 3 . 1 ) s h a l l n o t t r i p d u r i n g t h e
h i g h - ; n r u s h t e s t . C i r c u i t b r e a k e r s r e q u i r i n g t h e v o l t a g e t r i p t e s t s h a l l t r i p w i t h i n 3 0 m i l l i s e c o n d s
a f t e r a p p l i c a t i o n o f e a c h s p e c i f i e d v o l t a g e ( s e e 3 . 1 ) .

3 . 1 0 R e s i s t a n c e o r i mp e d a n c e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 6 , t h e ma i n
s e r i e s r e s ~ s t a n c e o r i mp e d a n c e s h a l l n o t e x c e e d t h e ma x i mum v a l u e s s p e c i f i e d ( s e e 3 . 1 ) , e x c e p t
a f t e r e n d u r a n c e a n d i n t e r r u p t i n g c a p a c i t y . T h e v a r i a t i o n a f t e r t h e s e t e s t s s h a l l b e w i t h i n p l u s 1 0
p e r c e n t o r 0 , 1 o hm , wh i c h e v e r i s g r e a t e r , t h a n t h e s p e c i f i e d v a l u e s ( s e e 3 . 1 ) , T h e a u x i l i a r y c o n t a c t
r e s i s t a n c e s h a l l n o t e x c e e d 0 . 0 5 0 o hm i n i t i a l l y o r 0 . 1 0 o hm a f t e r e n d u r a n c e .

3 . 1 1 A c t u a t o r ( s e e 4 . 8 . 7 ) ,

3 . 1 1 . 1 A c t u a t o r s t r e n q t h : Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 7 . 1 a n d 4 . 8 . 7 . 2 ,
t h e r e s h a l l b e n o e v i d e n c e o f me c h a n i c a l d a ma g e a f t e r t h e s p e c i f i e d l o a d ( s e e 3 . 1 ) i s a p p l i e d t o
t h e a c t u a t o r l e v e r o r p u s h b u t t o n .

o 3 . 1 1 . 2 ~ c t u a t o r o p e r a t i n g f o r c e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 7 . 3 , t h e
a p p l i f ~ d f o r c e n e c e s s a r y t o o p e r a t e t h e l e v e r i n e i t h e r d i r e c t i o n s h a l l n o t e x c e e d t h e v a l u e s p e c i f i e d
( s e e 3 . ? ) .
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3 . 1 2 H i g h - a n d l ow - t e mp e r a t u r e o p e r a t i o n . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c t f l e d I n 4 . 8 , 8 ,
t h e r e s h a l l b e n o e v i d e n c e o f me c + a n ~ c a l d a ma g e , a n d t r i p p i n g t i me s h a l l n o t e x c e e d t h e e x t r e me
t e mp e r a t u r e l i m i t s s p e c i f i e d ( s e e 3 , 1 ) , a n d wh e n a p p l i c a b l e , t h e a u x i l i a r y c o n t a c t s s h a l l o p e r a t e a s
s p e c i f i e d i n 3 . 5 . 8 . 2 . C i r c u i t b r e a k e r s s h a l l a l s o me e t t h e f o l l ow i n g r e q u i r e me n t s wh e n t e s t e d
u n d e r t h e c o n d i t i o n s s p e c i f i e d i n 4 . 8 . 8 :

a . D i e l e c t r i c w i t h s t a n d i n g v o l t a g e ( s e e 3 . 7 ) .
b . I n s u l a t i o n r e s i s t a n c e ( s e e 3 . 8 ) .

3 . ] 3 E n d u r a n c e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 9 , t h e r e s h a l l b e n o
f a i l u r e , a n d n o e v i d e n c e o f me c h a n i c a l d a ma g e o r l o o s e n i n g o f p a r t s . C i r c u i t b r e a k e r s s h a l l a l s o

me e t t h e f o l l ow i n g r e q u i r e me n t s :

D i e l e c t r i c w i t h s t a n d i n g v o l t a g e ( s e e 3 . 7 ) .
: : I n s u l a t i o n r e s i s t a n c e ( s e e 3 . 8 ) .
c . C a l i b r a t i o n ( s e e 3 . 9 ) .
d . R e s i s t a n c e o r i mp e d a n c e ( s e e 3 . 1 0 ) . . ,

3 . 1 4 T e r m i n a l s t r e n q t h . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 0 , t h e r e s h a l l
b e n o s h o r t - c i r c u i t i n g , b r e a k a g e , l o o s e n i n g , b e n d i n g , s t r i pP i n g o f t h r e a d s , o r r o t a t i o n o f t e r m i n a l s ,
a s a p p l i c a b l e , a n d n o d a ma g e t o t h e c i r c u i t b r e a k e r b o d y a r o u n d t h e t e r m i n a l s .

3 . 1 5 Mo u n t i n q s t r e n g t h . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 1 , t h e r e s h a l l b e
n o b r e a k a g e , ma l f u n c t i o n , o r e v i d e n c e o f a n y d a ma g e wh i c h wo u l d i mp a i r t h e a b i l i t y o f t h e b r e a k e r s
t o me e t t h e r e q u i r e me n t s o f s u b s e q u e n t t e s t s .

3 . 1 6 V i b r a t i o n . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 2 , ma i n c i r c u i t b r e a k e r
c o n t a c t s s h a l l n o t t r i p . T h e r e s h a l l b e n o c l o s i n g o f o p e n ma i n o r a u x i l i a r y c o n t a c t s , n o r o p e n i n g
o f c l o s e d ma i n o r a u x i l i a r y c o n t a c t s i n e x c e s s o f 1 0 m i c r o s e c o n d s d u r a t i o n , n o r s h a l l t h e r e b e a n y
e v i d e n c e o f me c h a n i c a l o r e l e c t r i c a l ” d a ma g e .

3 . 1 7 Mo i s t u r e r e s i s t a n c e . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 3 , t h e c h a n g e
i n r e s i s t a n c e o r i mp e d a n c e b e t we e n t h e i n i t i a l a n d f i n a l r e c o r d e d me a s u r e me n t s s h a l l n o t e x c e e d 1 0

p e r c e n t f o r c i r c u i t b r e a k e r c u r r e n t r a t i n g s o f l e s s t h a n 5 . 0 a mp e r e s ; 2 5 p e r c e n t f o r c u r r e n t
~ a t i ~ f i ~O f 5 . o t h r o u q h 2 5 . o amp e r e s ;3 0 p e r c e n tf o r c u r r e n t r a t i n g s o v e r 2 5 . 0 t h r o u g h 5 0 . 0 a mp e r e s ;, “ - . . . = .
a n d s h a l l n o t d e v i a t e mo r e t h a n 5 0 p e r c e n t f o r c i r c u i t b r e a k e r s o v e r 5 0 a mp e r e s t h r o l u g h1 0 0 a mp e r e s .
T h e i n s u l a t i o n r e s i s t a n c e s h a l l b e a m i n i mum o f 1 me g o hm ( we t ) a t t h e e n d o f t h e 1 0 t h c y c l e a n d a
m i n i mum o f 1 0 0 me g o hms a t t h e e n d o f t h e 2 4 - h o u r d r y i n g p e r i o d , a n d t h e r e s h a l l b e n o e v i d e n c e o f

o

b r e a k i n g , c r a c k i n g , s p a l l i n g , o r l o o s e n i n g o f t e r m i n a l s . C i r c u i t b r e a k e r s s h a l l a l s o me e t t h e
f o l l ow i n g r e q u i r e me n t s :

a . D i e l e c t r i c w i t h s t a n d i n g v o l t a g e ( s e e 3 . 7 ) .
b . C a l i b r a t i o n ( s e e 3 . 9 ) .

3 . 1 8 T h e r ma l s h o c k . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 4 , t h e r e s h a l l b e n o
e v i d e n c e o f me c h a n i c a l d a ma g e .

3 . 1 9 Sh o c k . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 5 , ma i n c i r c u i t b r e a k e r
c o n t a c t s s h a l l n o t t r i p . T h e r e s h a l l b e n o c l o s i n g o f o p e n ma i n o r a u x i l i a r y c o n t a c t s , n o r o p e n i n g
o f c l o s e d ma i n o r a u x i l i a r y c o n t a c t s , n o r s h a l l t h e r e b e a n y e v i d e n c e o f me c h a n i c a l o r e l e c t r i c a l
d a ma g e .

3 . 2 0 T r i p - f r e e c a l i b r a t i o n . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 6 , t r i p p i n g
t i me s s h a l l b e a s s p e c i f i e d i n 3 . 9 . A f t e r t h e c i r c u i t b r e a k e r h a s t r i p p e d , t h e c o n t a c t s s h a l l n o t
a u t oma t i c a l l y r e t u r n t o t h e c l o s e d p o s i t i o n e v e n mome n t a r i l y . Su b s e q u e n t p e r f o r ma n c e o f t h e c i r c u i t
b r e a k e r s h a l l n o t b e a d v e r s e l y a f f e c t e d . T h e a u x i l i a r y c o n t a c t s s h a l l i n d i c a t e t h e ma i n c o n t a c t
c o n d i t i o n e v e n wh e n t h e a c t u a t o r i s h e l d i n t h e c l o s e d p o s i t i o n ( s e e 3 . 5 . 8 . 2 ) .

3 . 2 1 S a l t s p r a y ( c o r r o s ~ , Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 7 , t h e r e
s h a l l b e n o e v i d e n c e o f e x c e s s i v e c o r r o s i o n ( s e e 3 . 4 . 1 ) . E x c e s s i v e c o r r o s i o n i s d e f i n e d a s t h a t

wh i c h i n t e r f e r e s w i t h t h e e l e c t r i c a l o r me c h a n i c a l p e r f o r ma n c e o r i n t h e c a s e o f p l a t e d me t a l s ,
c o r r o s i o n t h a t h a s p a s s e d t h r o u g h t h e p l a t i n g a n d a t t a c k e d t h e b a s e me t a l . T h e r e s h a l l b e n o wa r P i n 9 ,
c r a c k i n g , o r o t h e r d a ma g e t o t h e c i r c u i t b r e a k e r . A f t e r t h e t e s t , t h e h a r dwa r e , i n a p p l i c a b l e ( s e e
3 . 5 . 6 ) , s h a l l b e r e a d i l y r e mo v a b l e .

3 . 2 2 E x p l o s i o n ( wh e n s p e c i f i e d ~ Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 8 , t h e r e
s h a l l b e n o e x p l o s i o n w i t h i n t h e t e s t c h a mb e r wh e t h e r o r n o t e x p l o s i o n o c c u r s w i t h i n t h e c i r c u i t
b r e a k e r . o
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3 . 2 3 T e mp e r a t u r e r i ~ Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 1 9 , t h e y s h a l l n o t
t r i D . a n d t h e t e mp e r a t u r e r i s e o f t h e t e r m i n a l s s h a l l n o t e x c e e d 2 5 ( J Cf o r 1 0 . 0 a mp e r e c i r c u i t b r e a k e r s,,

@

a n d b e i ow , 3 5 ° C f o r c i r c u i t b r e a k e r s o v e r ? 0 . 0 a mp e r e s t h r o u g h 2 5 . 0 a mp e r e s , a n d 5 0 ” C f o r c i r c u i t
b r e a k e r s o v e r 2 5 . 0 a mp e r e s t h r o u g h 1 0 0 a mp e r e s
a mp e r e s t e s t e d a t 4 0 0 H z ) .

( 5 5 ” C f o r c i r c u i t b r e a k e r s o v e r 5 0 a mp e r e s t h r o u g h 1 0 0

3 . 2 4 I n t e r r u p t i n g c a p a c i t y . Wh e n c i r c u i t
b r e a k e r s s h a l l t r i p a u t oma t i c a l l y ; t h e r e s h a l l
3 . 1 a n d 3 . 5 , 8 . 2 ) , t h e a u x i l i a r y c o n t a c t s s h a l l
C i r c u i t b r e a k e r s s h a l l a l s o me e t t h e f o l l ow i n g

b r e a k e r s a r e t e s t e d a s s p e c i f i e d i n 4 . 8 . 2 0 , c i r c u i t
b e n o d i e l e c t r i c b r e a k d own , a n d wh e n a p p l i c a b l e ( s e e
o p e r a t e , i n d i c a t i n g p o s i t i o n o f t h e ma i n c o n t a c t s .
r e q u i r e me n t s :

D i e l e c t r i c w i t h s t a n d i n g v o l t a g e ( s e e 3 . 7 ) .
~ ~ T r i p a t 2 0 0 p e r c e n t o f r a t e d c u r r e n t ( s e e 3 . . 9 ) .
c . R e s i s t a n c e o r i mp e d a n c e ( s e e 3 . 1 0 ) .

3 . 2 5 P a n e ? s e a l . Wh e n c i r c u i t b r e a k e r s a r e t e s t e d a s s p e c f i e d i n 4 . 8 . 2 1 , t h e r e s h a l l b e n o
v i s i b l e a i r b u b b l e s ~ n d i c a t i v e o f l e a k a g e .

3 . 2 6 M a r k i n g ( s e e 3 . 1 ) .

3 . 2 6 . 1 I d e n t i f i c a t i o n ma r k i n g . T h e f o l ? ow i n g i n f o r ma t i o n s h a l l b e ma r k e d o n t h e c i r c u i t b r e a k e r
i n a c c o r d a n c e w i t h M I L - STD - 1 2 8 5 . T h e r e s i s t a n c e t o s o l v e n t s t e s t d o e s n o t a p p l y .

a . “ P a r t n umb e r ( s e e 3 . 1 ) .
b . Cu r r e n t r a t i n g , v o l t a g e , a n d o p e r a t i n g f r e q u e n c y ( s e e 3 . 1 ) .

Su p p l i e r ’ s n a me o r c o d e s y mb o l a n d d a t e c o d e .
: : C i r c u i t s c h e ma t i c u s i n g s y mb o l s i n a c c o r d a n c e w i t h ANS I Y3 2 . 2 - 1 9 6 7 . M e t a l o r me t a l i z e d

l a b e l s s h a l l n o t b e u s e d .

3 . 2 6 . 2 O t h e r ma r k i n
- “

T h e “ o n ” a n d “ o f f ” p o s i t i o n s o f l e v e r - t y p e a c t u a t o r s ( s e e 3 . 5 . 4 ) ; t h e
ma i n “ l i n e ” t e r n n n a l s s e e 6 . 5 . 2 ) ; a n d wh e r e a p p l i c a b l e , t h e a u x i l i a r y c o n t a c t t e r m i n a l s ( s e e 3 . 1
a n d 3 . 5 . 8 . 2 ) a n d l i n e a n d l o a d t e r m i n a l n umb e r s ( s e e 3 . 1 ) , s h a l l b e c l e a r l y a n d p e r ma n e n t l y ma r k e d
o n e a c h u n i t . Mu l t i p o l e b r e a k e r s w i t h m i x e d c u r r e n t r a t i n g s a n d / o r t r i p c u r v e s s h a l l b e ma r k e d s o t h e

0 r a t i n q s o f e a c h Do l e ” a r e i d e n t i f i e d .

3 . 2 7 ~ o r k ma n s h i p . C i r c u i t b r e a k e r s s b , a l l b e p r o c e s s e d i n s u c h a ma n n e r a s t o b e u n i f o r m i n
“ q u a l i t y a n d s h a l l b e f r e e f r om c r a c k e d g r d i s p l a c e d p a r t s , s h a r p . e d g e s , b u r r s a n d o t h e r d e f e c t s

t h a t w i l l a f f e c t l i f e o r s e r v i c e a b i l i t y ..

4 . QUAL I TY ASSURANCE PROV I S I ONS

4 . 1 R e s p o n s i b i l i t y f o r i n s p e c t i o n . Un l e s s o t h e r w i s e s p e c i f i e d i n t h e c o n t r a c t o r p u r c h a s e
o r d e r , t h ~ c o n t r a c t o r i ~ s p o n s i b l e f o r t h e p e r f o r ma n c e o f a l l i n s p e c t i o n r e q u i r e me n t s a s s p e c i f i e d
h e r e i n . E x c e p t a s o t h e r w i s e s p e c i f i e d i n t h e c o n t r a c t o r p u r c h a s e o r d e r , t h e c o n t r a c t o r ma y u s e
h i s own o r a n y o t h e r f a c i l i t i e s s u i t a b l e f o r t h e p e r f o r ma n c e o f t h e i n s p e c t i o n r e q u i r e me n t s s p e c i f i e d
h e r e i n , u n l e s s d i s a p p r o v e d b y t h e Go v e r nme n t . The Government r e s e r v e s t h e r i g h t t o p e r f o r m a n y
o f t h e i n s p e c t i o n s s e t f o r t h i n t h e s p e c i f i c a t i o n wh e r e s u c h i n s p e c t i o n s a r e d e e me d n e c e s s a r y t o
a s s u r e s u p p l i e s a n d s e r v i c e s c o n f o r m t o p r e s c r i b e d r e q u i r e me n t s .

4 . 1 . 1 T e s t e q u i pme n t a n d i n s p e c t i o n f a c i l i t i e s . T e s t a n d me a s u r i n g e q u i pme n t a n d i n s p e c t i o n
f a c i l i t i e s o f s u f f i c i e n t a c c u r a c y , ~ t y , a n d q u a n t i t y t o p e r m i t p e r f o r ma n c e o f t h e r e q u i r e d
i n s p e c t i o n s h a l l b e e s t a b l i s h e d a n d ma i n t a i n e d b y t h e c o n t r a c t o r . T h e e s t a b l i s hme n t a n d ma i n t e n a n c e

o f a c a l i b r a t i o n s y s t e m t o c o n t r o l t h e a c c u r a c y o f t h e me a s u r i n g a n d t e s t e q u i pme n t s h a l l b e i n
a c c o r d a n c e w i t h M I L - STD - 4 5 6 6 2 .

4 . 2 C l a s s i f i c a t i o n o f i n s p e c t i o n s T h e i n s p e c t i o n s s p e c i f i e d h e r e i n a r e c l a s s i f i e d a s f o l l ows :— . - A

a . M a t e r i a l s i n s p e c t i o n ( s e e 4 . 3 ) .
b . Qu a l i f i c a t i o n i n s p e c t i o n ( s e e 4 . 5 ) .
c . Qu a l i t y c o n f o r ma n c e i n s p e c t i o n ( s e e 4 . 7 ) .

e

7
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4 . 3 M a t e r i a l s i n s ~ c t i o n . M a t e r i a l s i n s p e c t i o n s h a l l c o n s i s t o f c e r t i f i c a t i o n s u p p o r t e d b y
v e r i f y i n g d a t a t h a t t h e ma t e r i a l s l i s t e d i n t a b l e l S u s e d i n f a b r i c a t i n g t h e c i r c u i t b r e a k e r s } a r e .
i n a c c o r d a n c e w i t h t h e a p p l i c a b l e r e f e r e n c e d s p e c i f i c a t i o n s o r r e q u i r e me n ~ s p r i o r t o s u c h f a b r i c a t i o n .

TABL E I . M a t e r i a l s i n s p e c t i o n .

N a t e r i a l R e q u i r e me n t Ap p l i c a b l e
p a r a g r a p h s p e c i f i c a t i o n

M e t a l p l a t i n g 3 . 4 . 1 QQ - P - 4 1 6 o r QQ - Z - 3 2 5

F u n g u s 3 . 4 . 2 M I L - STD - 4 5 4
r e s i s t a n c e

So l d e r a n d 3 . 4 . 3 QQ - S - 5 7 1 a n d M I L - F - 1 4 2 5 6
s o l d e r f l u x

4 . 4 I n s p e c t i o n c o n d i t i o n s . Un l e s s o t h e r w i s e s p e c i f i e d h e r e i n , a l l i n s p e c t i o n s s h a l l b e
p e r f o r n e d i n a c c o r d a n c e w i t h t h e t e s t c o n d i t i o n s s p e c i f i e d i n t h e “ GENERAL REQU I REMENTS ” o f
M I L - STD - 2 0 2 .

4 . . 4 . 1 Powe r s u 1
+

Un l e s s o t h e r w i s e s p e c i f i e d h e r e i n , t h e p owe r s uPp l y s h a l l h a v e n o mo r e
t h a n 1 0 p e r c e n t r e g u a t i o n a t t h e s p e c i f i e d t e s t l o a d . A d c p owe r s u p p l y s h a l l h a v e n o mo r e t h a n
5 p e r c e n t v o l t a g e r i p p l e . An a c p o t i r s u p p l y s h a l l b e w i t h i n 1 0 p e r c e n t o f t h e s p e c f f l e d f r e q u e n c y
a n d s h a l l b e s i n u s o i d a l w i t h a f o r m f a c t o r o f 1 . 2 5 ma x i mu n . Uh e n s p e c i f i e d ( s e e 3 . 1 ) , t h e a c
o r d c p owe r s u p p l y s h a l l b e c a p a b l e o f s i mu l a t i n g t h e n omn a l a n d a b n o r ma l p owe r c o n d i t i o n s
d e s c r i b e d i n M I L - STD - 7 0 4 .

4 . 5 Qu a l i f i c a t i o n i n s p e c t i o n ( c a t e g o r y I c i r c u i t b r e a k e r s o n l y , s e e 3 . 2 . 1 ) . Qu a l i f i c a t i o n
i n s p e c t i o n s h a l l b e p e r f o r me d a t a l a b o r a t o r y a c c e p t a b l e t o t h e Go v e r nme n t ( s e e 6 . 3 ) o n s a mp l e

, 8

u n i t s p r o d u c e d w i t h e q u i pme n t a n d p r o c e d u r e s n o r ma l l y u s e d i n p r o d u c t i o n .

4 . 5 . 1 S a mp l e s i z e . T h e n umb e r o f c i r c u i t b r e a k e r s t o b e s u b j e c t e d to q u a ]
s h a l l b e a s s p e c i f i e d i n t h e a p p e n d i x t o t h i s s p e c i f i c a t i o n .

f i c a t i o n i n s p e c t i o n

4 . 5 . 2 I n s p e c t i o n r o u t i n e ( s p e c i f i c a t i o n s h e e t s 1 t h r o u q h 1 2 ) t r i p p i n g t i me d e l a y s A
t h r o u g h G . S a mp l e u n i t s , g r o u p e d a s s p e c i f i e d i n t h e a p p e n d i x , s h a l l b e subjected t o t h e

q u a l i f i c a t i o n i n s p e c t i o n s p e c i f i e d i n t a b l e 11, i n t h e o r d e r s h own . A l l 4 2 s a mp l e u n i t s s h a l l b e
s u b j e c t e d t o t h e i n s p e c t i o n o f g r o u p I . ‘ T h e n t h e 4 2 s a mp l e u n i t s s h a l l b e a l l o c a t e d a s f o l l ows
i n t o s i x 7 - u n i t g r o u p s , a s s p e c i f i e d i n t h e a p p e n d i x , a n d s u b j e c t e d t o t h e i n s p e c t i o n f o r t h e i r

p a r t i c u l a r g r o u p .

G r o u p I I - On e 7 - u n i t g r o u p

G r o u p s 1 1 1 , I VL
a n d V - On e 7 - u n i t g r o u p

G r o u p V I

( F o r i n s p e c t i o n r o u t i n e

c i r c u i t b r e a k e r s
a t t h e o p t i o n o f

- On e 7 - u n i t g r o u p

c o v e r i n g t h e h i g h e s t c u r r e n t r a t i n g .

e a c h ; e a c h 7 - u n i t g r o u p u n i f o r m l y c omp o s e d o f
a t e i t h e r t h e h i g h e s t o r l owe s t c u r r e n t r a t i n g
t h e s u p p l i e r .

c o v e r i n g t h e h i g h e s t c u r r e n t r a t i n g a n d o n e
7 - u n i t g r o u p c o v e r i n g t h e l owe s t c u r r e n t r a t i n g .

o f t r i p p i n g t i me d e l a y s H , I , a n d J , s e e 2 0 . 1 ) .
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TABLE II. Qu a l i f i c a t i o n a n d r e t e n t i o n o f q u a l i f i c a t i o n f n e p e c t l o n .

Inspection

G r o uD 1 ( a l l s a mp l e W i l t s ) J ]
Visual and mechanical inspection_/ - - - - - - -

SolderabiMty (applicable to sokler t e r m~ n a ” l s )
( 3 s a mp l e u n i t s o n l y ) - - - - - - - - - - - - -

Dielectric withstanding voltage ~/--------
Insulation resistance - - - - - - - - - - - - - - -
Calibration ------- -------------
Resistance or impedance - - - - - - - - - - - - - -
Actuator strength (2 sample units only) - - - - - -

Group 11
High- and low-temperature operation~f- - - - - - -
Endurance ~/ ---------------- -
Actuator operating force (2 sample units only) - -

Group III
Terminal strength - - - - - - -
Mounting strength - - - - - - -
Vibration ----------
!loistureresistance - - - - - -

Group IV
13termalshock ------- --
Shock ----------- --
Koisture resistance - - - - - -

Group V ~ j
hip-free calibration ~1 --
Salt apray (corrosion) - - - -
Explosion (when specified) - -

---- ---- --
---- ----- --
---- ---- --
---- ---- --

---- ---- --
---- ----- --
---- ---- --

---- ---- --
---- ---- --
---- ----- --

Group VI
remperatureriseJ/ --------------
tntsrrupting capacity ~1 ------------
Panel seal (2 sample units only) ~/ - - - - - - - -

Nondestructive inspections and tests.

Requirement
paragraph

3.1, 3 . 4 t o 3 . 5 . 1 5
incl, 3.26 thru

3.26.2, 3 . 2 ” ?

3 . 6
3.7
3.8
3.9
3 . 1 0
3.11.1 ‘“

3 . 1 2
3 . 1 3
3 . 1 1 . 2

3 . 1 4
3 . 1 5
3 . 1 6
3 . 1 7

3 . 1 8
3 . 1 9
3.i7

3 . 2 0
3 . 2 1
3 . 2 2

3 . 2 3
3 . 2 4

3 . 2 5

Test
method
paragraph

4 . 8 . 1

4 . 8 . 2 ”
4 . 8 . 3
4 . 8 . 4
4 . 8 . 5
4 . 8 . 6

4 . 8 . 7 . 1 and
4 . 8 . 7 . 2

4 . 8 . 8
4 . 8 . 9
4 . 8 . 7 . 3

4 . 8 . 1 0
4 . 8 . 1 1
4 . 8 . 1 2
4 . 8 . 1 3

4 . 8 . 1 4
4 . 8 . 1 5
4 . 8 . i 3

4 . 8 . 1 6
4 . 8 . 1 7
4 . 8 . 1 8

4 . 8 . 1 9
4 . 8 . 2 0

4 . 8 . 2 1

.

Dimensional measurements may be made on two units only.

This teat is not required for inftial qualification or retentton of qualification
when documentation in the form of the UL engineering report in accordance with
UL489 or UL1077 or both la furnished.

After completion of group V tests, one circuit breaker of the group shall be
opened and examined internally in accordance with 4.8.1.

Nhen applicable (see 3.1).

9
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4.5.2.1 Inspection routine (specification sheets 13 through 19).
be sublected to the qualification inspection specified in table II in
All 18-sample units shall be subjected to the inspection of group 1.

Sample units shall
the order shown.
T h e n t h e 1 8

sample units shall be divided into three subsets as specified in 2 0 . 1 . 1 . Each subset
shall be assigned to a group, either 11, 111, or IV of table 11, and subjected to the
inspection for that group then any two of these sample units or two new sample units
(at the option of the manufacturer) shall be subjected to the salt spray (corrosion)
test of group V. If the device being qualified is not UL labeled or recognized, six
additional sample units (style to be specified by the qualifying activity) shall be
subjected to the trip-free calibration of group V and the tests specified in group V I ,
At least one half the sample units shall be of the maximum current rating.

4 . 5 . 3 Failures, One or more failures shall be cause for refusal to grant qualifi-
cation approval.

4.5.4 Retention of qualification.

4.5.4.1 Primary method. To retain qualification, the contractor shall foward a
report at 36-month intervals to the qualifying activity. The qualifying activity
shall establish the initial reporting date. The report shall consist of:

a. A

b. A

summary of the results of the tests performed for inspection of pro-
duct for delivery (group A), indicating asa minimum the number of
Iota that have passed and the number that have failed, including the
number and type of part failures. The results of tests of all re-
worked lots shall be identified and accounted for.
s umma r s o f t h e r e s u l t s of inspection performed for retention of
qualif~catlon, including the number and mode of failures. The summary
shall include results of all retention of qualification inspection
tests performed and completed during the 36-month period. The inspec-
tion shall consist of the examinations and tests specified in table I?,
in the order shown. If the summary of the test results indicates
nonconformance with specification requirements, and corrective action
acceptable to the quaiiiying activity hss P.gtbeen taken, action may
be taken to remove the falling product from the qualified products .
list (see 4.5,4.3)

c. Contractors using Underwriters (U].)for part.of the retention of quali-
fication tests (see table II, footnote 3) shall provide certification
of current UL listing and an analysis of any discrepancy found during
the UL follow-up service program affecting quality of product, or
changes in design, construction, or materials.

Failure to submit the report within 30 days after the end of each 3 6 - mo n t h period may
result in loss of qualification for the product. In addition to the periodic submission
of inspection data, the contractor shall immediately notify the qualifying activity at
a n y time during the 36-month period that the inspection data indicates failure of the
qualified product to meet the requirements of this specification.

In the event that no production occurred during the reporting period, a report shall be
submitted certifying that the company still has the capabilities and facilities necessary
to produce the item. If during two”consecutive reporting periods there has been no
production, the manufacturer may be required, at the discretion of the qualifying
activity, to submit a representative product of the hi~hest and lowest current rating
covered by each major design set to testing in accordance with the qualification
inspection requirements.
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4 . 5 . 4 . 1 . 1 R e t ~ t i o n o f o u ~ c a
. .

t ion samD~i~ ulan. Eighteen sample units repre-
senting each major design set shall be selected from inspection lots which have passed
group A inspection. Sample units shall be representative,

o

as far as production permits,
of all combinations of poles, and tripping time delays, mounting styles (see specification
sheets 20 through 22) with and without auxiliary contacts. Unless otherwise specified
(see footnote 3, table II), the 18-sample units shall be composed of six groups of
three each. Each,3-unit group shall be composed of circuit breakers specified by and
assigned a sample group number by the qualifying,activity, All sample groups shall
receive group I inspection of table II. Then s a mp l e groups 1, 2, 3, and 4 shall be sub-
jected to groups II, III, IV, and V inspections, respectively. Sample groups 5 and 6
shall be subjected to group VI inspection. If there is no production of circuit breakers
covered by a major design set within a 36-month period, the qualifying activity shall
be notified and the sample units for the retention of qualification inspection shall be
selected and tested from the first production thereafter.

4 , 5 . 4 . 1 . 2 Failures. If one or more sample units fail to pass retention of qualifi-
cation inapectlon, the sample shall be considered to have fa’iled,

4 . 5 . 4 . 1 . . 3 D i s p o s i t i o n o f s a mp l e u n i t s . S a mp l e u n i t s wh i c h have been subjected to
group II, III, IV, V, or VI inspection shall not be delivered on the contract or order.

4.5.4,2 Optional retention methcni. To retain qualification of a major design set,
t h e contractor shall at 1 year intervals, forward to the qualifying activity a brief
analyeis of quality conformance data for the entire product line (see 6.5.8).

a . A s a minimum the analysis s h a l l i n c l u d e :
1 . An estimate of the process average during the reporting interval

for the product line plus upper and lower limits shall be calcu-
lated in accordance with MIL-HDBK-53 (Guide for Sampling
Inspection).

2. The number of lots presented for inspection, the number of failed
lots and the disposition of each failed lot.

3. A brief history of any production or failu~e prcblezs i; the
reporting interval which caused a change in process or design
to be considered.

b. The following conditions shall be met:
1. Prior to the start of the first reporting interval, the contractor

shall provide to the qualifying activity a specific definition of
his product line i n terms of the item identifying (part numbering)
techniques which are applied to the items. Examples are as
follows:

(a) The part numbering system for all regular catalog items.
(b) The major design set of military specification item which

is included in the product line and for which qualification
is to be retained.

(c) The contractor’s part numbering system for items with special
performance or test requirements.

2. Prior to the start of the reporting interval the contractor shall
notify the qualifying activity that the optional retention method
is to be used.

c. The following certifications, signed by a responsible official of
management, are required:

10 That the listed product(s) is still available from the listed plant,
can be produced under the same conditions as originally qualified
(i.e., same process, materials, construction, design, part num-
bers) and meets the requirements of the current issue of the
specification. DD Form 1718, Certification of Qualified Products,
shall be obtained from the qualifying activity and u s e d for sub-
rnisaionof this certification.

11
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2. That the quality conformance sampling and inspection for
product line meets or exceeds the requirements of this
cation.

the entire
apecifi-

3 . That established UL listings (if any) have been maintained.
d. The qualifying activity has the option to require any or all of the

tests of table 11 be performed at any time after the first 1 year
interval when information is availabe to warrant such action.

4.5.4.3 Noncompliance. If a sample fails to pass retention of qualification
inspection, the contractor shall take corrective action on the materials or processes,
or b o t h , a s wa r r a n t e d , a n d o n a l l units of product which can be corrected and which
were manufactured under eeaentially the same conditions, with essentially the same
materials, proceesee, etc., and which are considered subject to the same failure.
Acceptance of the product shall be discontinued until corrective action, acceptable
to the Government haa been taken. After the corrective action has been taken,
retention of qualification inspection shall be repeated on additional sample units
(all inspection, or the inspection which t h e original sample failed, at the option
of the Government). Final acceptance shall be withheld until the retention of
qualification Inspection has shown that the corrective action was aucceasful. In the
event of failure after reinspection, information concerning the failure and the
corrective action taken shall be furnished to the cognizant inspection activity and
the qualifying activity.

4.6 Inspection of categories 11 and 111 breakers (items not covered by specification
sheets). Inspection requirements for items not covered by specification sheets shall
be performed by the contractor, aftar award of contract, and prior to production (ace
6.2.2 and 6.2.3).

4.6.1 Category 11 cir;uit breakers. Additional tests to verify suitability of the
variations from category I circuit breakers shall be as specified (see 6.2.2).

4.6.2 Category 111 ctrcult breakers. Unless otherwise specified (see 6 . 2 . 3 ) , t h e
I n s p e c t i o n r e q u i r e me n t s s h a l l be as specified in4.5 through 4.5.2, inclusive.

4 . 7 Qu a l i t y c o n f o r ma n c e i n s p e c t i o n .

4,7.1 Inspection of product for delivery. Inspection of product for delivery ehall
consist of group A inspection.

4.7.1.1 Inspection lot. An inspection lot shall consist of all the circuit breakers
covered by a single specification sheet produced under essentially the same conditions,
and offered for inspection at one time. In addition, circuit breakers, similar in
design and number of poles except for the presence of auxiliary contact terminale, may
be combinad to form a lot, provided that a proportional quantity of sample units with
and without auxiliary contact terminals are incorporated into the sample.

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified in table 111, in the order shown,

4.7.1.2.1 Sampling plane Statistical sampling and inspection shall be in accordance
with MIL-STD-105 for general inspection level 11. The acceptable quality level (AQL)
shall be as specified in table 111. Major and minor defects shall be as defined in
MIL-STD-105.

4.7.1.2.3 Rejected lots. If an inspection lot is rejected, the contractor may rework
it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected using tightened inspection, Such
lots s h a l l b e s e p a r a t e f r om new lots, and shall be clearly identified as reinspected
iota.
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TABLE 111. G r o u p A i n s p e c t i o n .

T e s t AQL (percent
Inspection Requirement method defective)

paragraph paragraph max. acceptable
Major Minor

Visual and mechanical Inspections:
Dimensions (2 sample units) - - - - - 3.1, 3.5
Marking -------------- 3.26 1 . 0 4 . 0
Workmanship -- -“- - - -- - - - - - 3.27

Dielectric wlthatanding voltage - - - - 3.7 4,8.3
Insulation resistance - - - - - - - - - 3.8 4.8.4
Calibration (mounted in the vertical

} }

1 . 0 - - -

plane only) --------- ---- 3 . 9 4 . 8 . 5 . 2
. —

4.7.1.2,4 Disposition of sample unite. Sample units which have pasaed all the
group A inspection may be delivered on the contract or purchase order, if the lot is
accepted and the sample units are still within specified electrical tolerances.

4.7.2 Inspection of packaging. Except when industrial packaging is 6pecifted, the
sampling and inspection of the preservation and interior pack markings shall be in
accordance with the group A and B quality conformance inspection requirement of
MIL-P-116. The sampling and inspection of the packing and marking for shipment and
storage shall be in accordance with the quality assurance provisions of the applicable
container specification and the marking requirements of M I L - STD - 1 2 9 . T h e i n s p e c t i o n
of industrial packaging shall be as specified in the contract or purchase order (see 6.2).

.

a 4.8 Methods of inspection and test.

4.8.1 Visual and mechanical inspection. Circuit breakers shall be examined to
verify that dissimilar metals, design, construction, physical dimensions, marking, and
wor”km&ship are in accordance with ~he applicable requirements. (See 3:1, 3.4 to
3 . 5 . 1 5 inclusive, 3.26 through 3.26.2 inclusive, and 3.27.)

4.8.2 Solderability (see 3.6). Circuit breakers shall be tested in accordance with
method 208 of MIL-STD-202. The following detail and exception shall apply:

Number of terminating to be tested - Six.
:: Examination of terminations - Method for evaluation of lugs and tabs

shall apply.

4.8.3 Dielectric wlth6tanding voltaRe (see 3.7). Circuit breakers shall be te6ted
in accordance with method 3 0 1 , M I L - STD - 2 0 2 . T h e following details shall apply:

a . Magnitude of test voltage
of the circuit breaker,
volts (rms), for points

Optional method - Use 120
with terminals not tied

b. Nature of potential - ac.

- 1,000 volts (rms) plus twice the rated voltage
for points of application c 1, 2, and 3; 600
of application c 4 and 5.
percent of the test voltage above for 1 second
together.

1 3
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c, Points of application of test voltage:

4 . 8 . 4
a n t e w i t h

4 . 8 . 5

1 .

2 ,

3 .

4 .

5 .

Between-all main circuit breaker terminals tied together and ground
(any exposed metal part except terminals, or if none, a metal
mounting panel with the circuit breaker mounted thereon), with
the circuit breaker main contacts In closed and open positions.

Between all auxiliary contact terminals tied together and main cir-
cuit breaker terminals tied together with circuit breaker main
contacts in closed and open positions.

Between poles of multipole breakers with the line terminal of each
pole tied to the corresponding load terminal of that pole, with
circuit breaker main contacts in closed and open poaitiona.

Between all auxiliary contact terminala tied together and ground
(any exposed metal part except terminals, or if none, a metal
mounting panel with the circuit breaker mounted thereon), with the
circuit breaker main contacts in closed and open positiona.

Between each open pair of auxiliary contact terminals, with circuit
breaker main-contacts in closed and open positions.

d. lleasurementduring test - Leakage current.
e. Examinations after test - Circuit breakers shall be examined for evidence

of flaahover, mechanical damage, arcing, and breakdown,

Insulation resistance (see 3.8). Circuit breakers shall be tested in accord-
method 302, MIL-STD-202. The following details shall apply:

a. Test condition - B.
b. Point of measurement:

1 .

2.

3.

4,

5,

Between all main circuit breaker terminals tied together or
individually and ground (any exposed metal part except terminals,
or if none, a metal mounting panel with the circuit breaker mounter?
thereon), with the circuit breaker main contacts in closed and
open positions.

Between all auxiliary contact terminals tiec?together or
individuaIu,I“z?.c!zzip.circuit breaker terminals tied together or
individually with circuit breaker main contacts in closed and
open positions.

Between poles of multipole breakers with the line terminal of each
pole tied to the corresponding load terminal of that pole or
tested individually with circuit breaker main contacts in closed
end open positions.

Between all auxiliary contact terminals tied together or individually
and ground (any exposed metal part except terminals, or if none,
a metal mounting panel with the circuit breaker mounted thereon),
with the circuit breaker main contacts in closed and open positions.

B e t we e n each open pair of auxiliary c o n t a c t t e r m i n a l s , with circuit
breaker main contacts in closed and open positions.

Calibration (see 3 , 9 ) .

4 . 8 . 5 . 1 Method I.

a. Circuit breakers shall be mounted in the normal vertical mounting position
by their normalmounting means (see 3.5.5). Unless otherwise specified
(see 3.1), the following shall apply: With leads and terminals (if
required) attached in accordance with figure 1, Circuit breakers shall
be subjected to the following percentages of applied rated current (ac
or dc) (see 3,1) and tripping times noted with respert to specified
values (125 or 150, see 3.1) and 200, 400, 600, and 800, Circuit
breakers rated for high inrush (see 3.1) shall be subjected to a half
wave of a 60 Hz waveform for 60 Hz devices and a half wave of 400 Hz
waveform for dc and 400 H z d e v i c e s . The peak value of the half wave
shall be aa specified (see 3.1). Poles rated a s v o l t a g e s e n s i t i v e

( s e e 3 . 1 ) shall be subjected to 80 percent of t h e m i n i mum v o l t a g e ~ 3
p e r c e n t a n d 1 0 0 percent of the maximum voltage ~3 percent for each
frequency.

1 4
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+
POWER SOU F ?CE

1 LLOAD

f

.

T I MER

RE LAY

\ / 3 6 - I NCH W f RES O F APPL I C J J BL , E

1 a n d b e l ow
2 t o 6 i n c l
7 t o 1 0 i n c l

1 1 t o 1 5 i n c l
16 to 20 i n c l
2 1 t o 2 5 i n c l
2 6 t o 4 0 i n c l
4 1 t o 5 5 i n c l
5 6 t o 7 0 i n c l
7 1 t o 8 0 i n c l
8 1 t o 1 0 0 i n c l

J

W i r e s i z e
( AN d e s i g n a t i o n )

2 0
1 8
1 6
1 4
12
1 0
8
6
4

;

Un i n s u l a t e d t e r m i n a l
l u g ( MS p a r t n o . ) ~ /

MS2 0 6 5 9& /
MS2 0 6 5 9 ~ /
MS2 0 6 5 9 3 /
MS2C J 6 5 9 ~ /
MS2 0 6 5 9 ~ /
MS2 0 6 5 9 A l
MS2 0 6 5 9 ~ /
MS2 0 6 5 9 ~ 1
MS2 0 6 5 9 ~ /
MS2 0 6 5 9 ~ /
MS2 0 6 5 9 I I

l P t - l ASE AC
6 0 0R 4 0 0 H z

r
I_lT I MER

1
I n s u l a t e d t e r m i n a l

l u g ( MS p a r t n o . ) ~ /

MS2 5 0 3 6 ~ /
! 4S2 5 0 3 6~ /
F I S2 5 0 3 6~ i
MS2 5 0 3 6 ~ /
MS2 5 0 3 6 ~ /
MS2 5 0 3 6 ~ /
MS2 5 0 3 6 ~ /
MS2 5 0 3 6 I I
MS2 5 0 3 6 ~ /
! 4S2 5 0 3 6~ /
MS2 5 0 3 6 ~ /

1 / F o r c i r c u i t b r e a k e r s b e t we e n s t e p s , u s e t h e AN w i r e o f t h e n e x t larger p h y s i c a l
w i r e s i z e .

~ / T e s t l e a d w i r e s a n d t e r m i n a l s s h a l l c o n f o r m t o M I L - W - 5 0 8 6 a n d M I L - T - 7 9 2 8 ,
r e s p e c t i v e l y .

~ / U s e appropriate d a s h n umb e r f o r c u r r e n t r a t i n g a n d s t u d s i z e . ”

F I GURE 1 . C a l i b r a t i o n - t e s tc i r c u i t .
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b. AC tests shall be conducted at the specified frequency (see 3.1).
Normally, tests shall also be conducted within the rated operating
voltage (see 3.5.12). However, if the inherent resistance or impedance
of the circuit breaker precludes attaining the required percentage of
overload current at the rated operating voltage to determine tripping
timea, the voltage shall be increased, as necessary, up to a maximum
of 4 0 percent. If the specified overload current cannot be obtained
with a maximum increase in voltage of 4 0 percent, tests of these
particular overload levels shall be omitted. There shall be sufficient
time (not less
proper cooling
breakers shall
specified with

4.8.5.2 Method II. Circuit
that only 125 or 150, (see 3.1)
shall be applied.

than 10 minutes) between each application to permit
of the circuit breaker. Each sectLon of multipole
be subjected to the overload calibration current
remaining pole or poles passing no current.

breakers shall be tested as specified in 4.8.5.1, except
and the 200 percent levels of rated current (see 3.1)

4 . 8 . 6 R e s i s t a n c e o r impedance (see 3.10). With the circuit breakers mounted in their
normal vertical mounting position the resistance or impedanceahall be measured between
main terminals of each pole at 100 percent rated current, and applicable frequency (see
3.1), using the voltmeter-ammeter method. These measurements shall be made and recorded
after the circuit breaker has been subjected to these conditions for 1 hour. Auxiliary
contact r e s i s t a n c e s h a l l b e me a s u r e d u s i n g t h e v o l t me t e r - a mme t e r me t h o d w i t h a 2 0 v o l t a c
or dc source with limiting resistance to 1 a mp e r e . Bo t h t h e n o r ma l l y open and normally
closed c o n t a c t s s h a l l be measured. The voltage sensitive poles shall be measured using
the volt-ammeter method using a 20 volts minimum ac or (1csource with limiting resistance
to 100 milliampere. All measurements herein shall comply with the requirements of 3.10.

4.8.7 Actuator (see 3.11).

4.8.7.1 Actuator’strength (lever type). Circuit breakers shall have the specified
load (see 3.1) applied to the tip of the actuator lever for 1 minute under each of
the following conditions:

a. Normal to the lever axis in the plane of lever travel at each extreme
position of the lever.

b. Normal to the lever axis and normal to the plane of lever travel at each
extreme position of the.lever.

c. Coaxial with the lever axis toward the lever pivot throughout the entire
range of lever trsvel.

d. Coaxial with the lever axis away from the lever pivot throughout the
entire range of lever travel.

Ctrcult brealcerashall be examined for evidence of mechanical damage.

4.8.7.2 Actuator s t r e n g t h ( Pu s h - p u l l t y p e ) ( s e e 3 . 1 1 . 1 ) . A specified force (see
3.1) shall be applied for 1 minute in each of the two directions of movement along the
line of pushbutton travel. With the pushbutton in the fully extended position, a
specified force (see 3.1) shall be applied at the extreme end for 1 minute in two
mutually perpendicular directlona, ea~h normal to the line of pushbutton travel. Cir-
CUIC breakers shall then be examined for evidence of mechanical damage.

4 . 8 . 7 . 3 Actuator operating force (lever type) (ace 3.11.2). Me force necessary to
operate the actuator, shall be applied in both directions at the tip of the lever. The
force shall be applied normally to the lever axis and in the plane of lever travel.
The ma g n i t u d e o f t h e o p e r a t i n g f o r c e s s h a l l b e me a s u r e d t o d e t e r m i n e c omp l i a n c e w i t h
3 . 1 1 . 2 .

1 6
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4.8.8 High- and low-temperature operation (see 3.12) (when specified (see 3,1)).
Circuit breakers shall be conditioned for 2 hours at -40° t2° C at which temperatur~the
calibration test shall be performed in accordance with 4.8.5.1 plus an additional test at
the 100-percent level. During these tests the auxiliary contacts shall be monitored for
proper operation. While still maintained at the -40° C low temperature extreme, the
insulation resistance test shall be performed in accordance with 4.8.4. Circuit breakers
shall then be conditioned for 2 hours at 85° ~2’C at which temperature the calibration
test shall be performed in accordance with 4.8.5.2, plus an additional test at the
100-percent level. During these tests the auxiliary contacts shall be monitored for
proper operation. While still maintained at the 85aC high temperature extreme, the
dielectric withstanding voltage and insulation resistance tests shall be performed in
a c c o r d a n c e w i t h 4 . 8 . 3 and 4 . 8 . 4 , r e s p e c t i v e l y . C i r c u i t b r e a k e r s s h a l l b e e x a m i n e d
for evidence of mechanical damage.

4,8.9 Endurance (see 3.13). Unless otherwise specified (see 3.1), circuit breakers
shall be subjected to 10,000 mechanically performed make and break operations; (6,000
operations with the circuit breaker ener~ized at rated current, voltage, and frequency
(see 3.1) and 4,000 operations without power), at a rate not to exceed six operations
per minute. Half of the sample units shall be tested with the specified inductive load
and half with the specified resistive load (see 4 . 8 . 9 . 1 ) . E a c h pole of multipole breakers
shall be simultaneously subjected to the required load. (Voltage sensitive poles (see
3.1) shall be subjected to 33 electrical operations at the maximum operating voltage
for each frequency). The rate of operation shall not exceed one operation per minute.
Wiring connections shall be in accordance with figure 2.. When applicable, the auxiliary
contacts shall also make and break the maximum rated 60 Hz voltage and current
(see 3.1). Except for voltage sensitive poles, an operating cycle ie defined as the
mechanical closing and opening of the breaker, and the ratio of “on” time to “off”
time shall be less than 1 to 5. The mechanical operation shall simulate manual
operation of the breaker, including overtravel, if any (see 6.5.4). All metal parts
of the circuit breaker outside the normal mounting panel shall be connected through
a circuit breaker or a normal SIW bl~w fuse”zs shmtir~~it figure 2, Their rating
shall be 5 percent of the test load or 100 mA, whichever is greater. Where the
polarity of the breaker is not specified, the power source shall be connected to
one side of the breaker for half of the operations and to the other side of the
breaker for the remaining operations. The grounding fuse of circuit breaker shall
be observed during the test to determine if,failure occurs prior to conclusion of
the test. Circuit breakers shall be examined for evidence of mechanical aamage or
loosening of parts. Following the test, circuit breakers shall be subjected to the
following tests:

Dielectric withstanding voltage (see 4.8.3).
:: Insulation resistance (see 4.8.4).
c. Calibration (ace 4.8.5.2).
d. Resistance or impedance (see 4.8.6),

4.8.9.1 Loads. For ac inductive loads, the power factor shall be 0.75 to 0.80.
For ac resistive loads, the power factor shall be between 0.90 and unity. For dc
inductive loads, the time constant (L/R ratio) shall be 0.02 to 0.03.
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4,8.10 Terminal strength (see 3.14). Circuit breakers shall be tested in accord-
ance with method 211, MIL-sTD-202. The following details and exceptions shall apply:

@
a . Other than screw-type terminals - Test condition A.

1. Applied force - As specified (see 3.1). Two pounds for auxiliary
terminals.

2. Direction of applied force - Perpendicular to the mounting plate
or mounting 9urface.

b. Screw-type terminals only - Test condition E.
1. Applied torque - See table IV to each terminal.

c. Examinations after test - To verify compliance with 3.14.

TABLE IV. Terminal strength,

Screw size pull (lbs) Torque (lbs-in)

4 . 8 . 1 1 Mounting strength (see 3.15). The axial load specified in table V shall
be applied to the mounting means for a period of 1 minute, using hardened steel
screws. The torque specified in table V shall then be applied to the screw head about
the thread axis for 1 minute without damage to the mounting means. For single hole
mounted circuit breakers, this test shall be conducted with the mounting nut assembled
on the threaded bushing of the breaker. The torque for bushing-mounted circuit
breakers shall be 25 pound-inches.

4.8.12
method 204

TABLE V. ?lountingstrength.

EEzEiidScrew size Axial loads (lbs) Torque (lbs-in)

vibration (see 3.16), Circuit breakers shall be tested in accordance with
of BIIL-sTD-202. The following details and exception shall apply:

Tests and measurements prior to vib-ration- Not applicable.
:: Test condition - A.
c. Mounting method - Normal mounting means.
d. Electrical-load conditions - Half of the circuit breakers shall be

tegted with the main contacts closed, while energized at 100 percent
rated current and at the applicable frequency (see 3.1). The other
half of the circuit breakers shall-be tested with the main contacts
open and unenergized.

e. Measurements during vibration - Each circuit breaker shall be monitored
to determine opening or closing of contacts in the “on” and !’off”
position.

f. Examination after vibration - Circuit breakers shall be examined for
evidence of mechanical and electrical damage.

. ..
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4 . 8 . 1 3 Mo i s t u r e resistance (see 3.17). Circuit breakers shall”be tested in accord-
ance with method 106, MIL-STD-202. The following details and exceptions shall apply:

a.
b.

c.

d.
e.

f.

g“

Mounting - Hounted horizontally on a panel.
Initial measurements - Immediately following the initial drying period,
resistance or impedance shall be measured as specified in 4.8.6.

Electrical-load conditions -’During the first 2 hours of steps 1 and 4,
circuit breakers shall be energized at rated current, and at the
applicable frequency (see 3.1).

Steps 7a and 7b are not applicable.
Final measurements - Upon completion of the 10th cycle and while still

in the humidity chamber, insulation resistance and resistance or
impedance shall be measured as specified in 4.8.4 and 4.8.6,
respectively. After the 24-hour drying period, insulation resistance
shall again be measured as specified in 4.8.4.

Examination after test - Examine for evidence of breaking, cracking,
spalli.ngor loosening of terminala.

Tests after moisture resistance test - Circuit breakers shall be sub-
jected to the following tests:

1. Dielectric withstanding voltage (see 4.8.3).
2. Calibration (see 4.8.5.1) (except that tests at 400, 600, 800

percent at rated current shall not be performed).

4,8.14 Thermal shock (see 3.18). Circuit breakers shall be tested in accordance
with nethod 107, MIL-STD-202. The following details shall apply:

a. Mounting - Normal mounting means with at least 1 inch of free air space
around each circuit breaker.

b. Test condition - A.
c. Examination after cycling - Circuit breakers shall be examined for

evidence of mechanical damage.

4.8.15 Shock (see 3.19). Circuit breakers shaii be tes~ed iriacccrdznce with
method 213, MIL-STD-202. The following details shall apply:

a. Mounting method - Normal mounting means.
b. Test condition - I (unless otherwise specified (see 3.1)).
c. Electrical-load conditions and measurements - Of the three shocks in

each direction required, two shocks shall be performed with t h e
circuit breaker energized at 100 percent rated current, and at the
applicable frequency (see 3.1), except that for the directions with
the operating lever pivot up (table mount) and the operating lever
pivot down (ceiling mount), no voltage or current shall be applied.
Each energized shock shall be monitored to determine opening of the
main and, when applicable, auxiliary contacts. The remaining shock
in each direction shall be performed with the circuit breaker contacts
open and unenergized and shall be monitored to determine closing of
the main and, when applicable, of the open auxiliary contacts.

d. Examination after shock - Circuit breakers shall be examined for evidence
of mechanical and electrical damage.

4,8.16 Trip-free calibration (ace 3.20). The circuit breaker actuator shall be
physically held in the closed position and the breaker subjected to the calibration
tests In accordance with 3 . 9 a n d 4 , 8 . 5 . 2 .

2 0
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4 . 8 . 1 7
accordance

o

4 . 8 . 1 8
a c c o r d a n c e

All sample

4.8.19

MII.-c-55629B

Salt spray (corrosion) (see 3.21). Circuit breakers
with method 101, MIL-STD-202, The following details

a. Test condition - B.
b. Examination after exposure - Applicable hardware

shall be tested in
shall apply:

shall be removed
the conclusion of the test. Circuit breakers shall be examined
corrosion or evidence of mechanical and electrical damage,

c. Tests after salt spray test - None.

at
for

Explosion (see 3.22) (when specified). Circuit breakers shall be tested in
with method 109, MIL-STD-202. The following details shall apply:

Mounting method - Normal mounting means.
;: Electrical loading - Rated load as specified (see 3.1).
units may be tested together in the explosion chamber.

Temperature rise (see 3.23). On e hundred percent rated current (see 3.1)
shall be applied to circuit breakers for 1 hour. Circuit breakers shall not trip and
the temperature rise of the terminals shall be determined by using a thermocouple with
a O.0100-inch diameter (No. 30 AWG) or smaller wire, The thermocouple shall be
cemented to the terminals using minimum quantity of cement.

4.8.20 Interrupting capacity (see 3.24). Circuit breakers shall be connected to

the power source with leads consisting of insulated wires of the size corresponding
to the current rating of the circuit breaker; leads are not to be more than 4 feet
i n length. The applicable rupture current specified (see 3.1) at the corresponding
open-circuit voltage and frequency specified shall be measured at the power source
with the circuit breaker and its test leads replaced by temporary connections having
negligible impedance compared to the test circuit. The test leads and terminals shall
be as specified on figure 1.

For ac operation, unless otherwise specified (see 3.1)2 the circ!ui.tbreakers shall be
tested with essentially a reeistive load. Single pole breakers shall be subjected to
three operation (duty cycle) as shown on figure 3. The operation for multipole cir-
cuit breakers shall follow the pattern of operation aa shown for two pole and three
pole circuit breakers on figures 4 and 5, respectively.

For dc operation, the circuit breakers shall be tested with direct current using a test
c i r c u i t having a resistive load. The circuit and operations (duty cycle) of the tests
shall be as shown on figures 6, 7, and 8, respectively.

During interrupting capacity tests, after each operation, the open-circuit voltage
specified shall be maintained across the breaker for a minimum of 5 seconds. There
shall be sufficient time between each operation (ilot less than 10 minutes) to permit
proper cooling of the circuit breaker. Circuit breakers that are not capable of being
mechanically reset within 10 minutes shall be rejected. The 30 ampere fuse connected
to the mounting plate shall not be ruptured during the tests. When applicable (see
3.1), a suitable method shall be employed to test t h e auxiliary contacts (see 3.5.8.2).
The circuit breakers shall be observed for automatic tripping and satisfactory operation
of the auxiliary contacts. Following the last operation (of the duty cycle) circuit
breakera shall be subjected to the following tests:

a. Dielectric withstanding voltage (see 4.8.3).
b. Calibration at 200 percent rated current (see 4.8.5.2).
c. Resistance or impedance, main contacts only (see 4,8.6).
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1 . 0 C i r c u i t b r e a k e r i s c l o s e d , t h e n f a u l t

i n i t i a t e d .

2 . “co” - C i r c u i t b r e a k e r c l o s e d i n t o e x i s t i n g
f a u l t .

3 . I n t e r r u p t i n g c u r r e n t s h a l l b e m~ a ~ u r e d b y
a c u r r e n t t r a n s f o r me r o r s h u n t A a n d
s u i t a b l e r e c o r d i n g o s c i l l o g r a p h . T h e v o l t ~ 9 e
a c r o s s t h e b r e a k e r s h a l l b e r e c o r d e d s l mu l
t a n e o u s l y w l t h r u p t u r e c u r r e n t . ( No t s h o r n )

4. F o r t e s t c i r c u i t c a l i b r a t i o n s e e 4 . 8 . 2 0 .

testo p e r a t i o n s ( d u t y c y c l e )

a n d c i r c u i t w i r i n%o

F I GURE 3 . AC i n t e r r u p t i n g c a p a c i t y
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F I GURE 6 . DC i n t e r r u p t i n g c a p a c i t y t e s t o p e r a t i o n s ( d u t y c y c l e ) a n d c i r c u i t w i r i n g .
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4 . 8 , 2 1 P a n e l s e a l ( s e e 3 . 2 5 ) ( wh e n s p e c i f i e d , s e e 3 . 1 ) . C i r c u i t
t h e i r n o r ma l mo u n t i n g wa n s t o a s u i t a b l e t e s t J i g . A s u g g e s t e d t e s t

b r e a k e r s s h a l l b e s e c u r e d b y
j i g i s s h own o n f i g u r e 9 . T h e

t e s t j i g s h a l l b e @ e r s e d i n a wa t e r - f i l l e d 9 ~ a s s c o n t a i n e r c o n t a i n i n 9 a we t t i n 9 a 9 e n t , w i t h t h e
c i r c u f t b r e a k e r c omp l e t e l y s u bme r g e d . An a i r p r e s s u r e o f 1 5 p o u n d s p e r s q u a r e i n c h g a g e s h a l l b e
a p p l i e d t o t h e t e s t j i g f o r a p p r o x i ma t e l y + h o u r . T h e c i r c u i t b r e a k e r a n d . c o n n e c t i o n t o t h e t e s t
j i g s h a l l b e o b s e r v e d f o r a n y v i s i b l e a i r b u b b l e s i n d i c a t i v e o f l e a k a g e , e i t h e r I n t h e f o r mo f a
c o n t i n u o u s s t r e a m , o r a s b u b b l e s e ma n a t i n g a t r e g u l a r i n t e r v a l s . T h e t e s t s h a l l t h e n b e r e p e a t e d
b y a p p l y i n g a i r p r e s s u r e i n t h e o p p o s i t e d i r e c t i o n b y r e v e r s i n g t h e c o v e r .

RWERS1 6 L EC OVER SECURED
BY MEAMSO F BOL TS ANONUTS
AT NUMEROUS PO I NTS ON
PER I PHE f I Y o F c YL I NOER

\

R -
X J RE \

~CYLINDRICAL.METAL CONTAINER

F I GURE 9 . Su q q e s t e d t e s t j i q f o r p a n e l - s e a l t e s t ,
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5 . PACKAG I NG

5 . 1 P r e s e r v a t i o n .

@

P r e s e r v a t i o n s h a l l b e l e v e l Ao r C , e r a s s p e c i f i e d ( s e e 6 . 2 ) .

5 . 1 . 1 L e v e l A .

5 . 1 . 1 . 1

5 . 1 . 1 . 2

5 , 1 . 1 . 3

5 . 1 . 1 . 4
i n d i v i d u a l l . v

C l e a n i n g . C i r c u i t b r e a k e r s s h a l l b e c l e a n e d i n a c c o r d a n c e w i t h M I L - P - 1 1 6 , p r o c e s s C - 1 .

m C i r CU i t b r e a k e r s s h a l l b e d r i e d i n a c c o r d a n c e w i t h M I L - p - ~ 1 6 .

P r e s e r v a t i o n a p p l i c a t i o n . P r e s e r v a t i v e s s h a l l n o t b e u s e d .

Un i t p a c k s . Un l e s s o t h e r w i s e s p e c i f i e d ( s e e 6 . 2 ) , e a c h c i r c u i t b r e a k e r s h a l l b e
u n i t p a c k e d i n a c c o r d a n c e w i t h M I L - P - 1 1 6 , s u bme t h o d I A - 8 i n s u r i n g c omp l i a n c e w i t h t h e

a p p l i c a b l e r e q u i r e me n t s o f t h a t s p e c i f i c a t i o n . E a c h c i r c u i t b r e a k e r s h a l l b e p l a c e d i n a s u c t p l e n n ? n -
t a r y c o n t a i n e r c o n f o r m i n g t o PPP - B - 5 6 6 o r PPP - B - 6 7 6 ....

5 . 1 . 1 . 5 I n t e r me d i a t e p a c k a g i n g . No t r e q u i r e d .

5 . 1 . 2 L e v e l C . T h e l e v e l C p r e s e r v a t i o n f o r c i r c u i t b r e a k e r s s h a l l c o n f o r m t o t h e r e q u i r e me n t s
o f M I L - STD - 7 9 4 .

5 . 2 P a c k i n g . P a c k i n g s h a l l b e l e v e l A , B , o r C , o r a s s p e c i f i e d ( s e e 6 . 2 ) .

5 . 2 . 1 L e v e l A . T h e p a c k a g e d c i r c u i t b r e a k e r s s h a l l b e p a c k e d i n f i b e r b o a r d c o n t a i n e r s c o n f o r m i n g
t o PPP - B - 6 3 6 , c l a s s we a t h e r r e s i s t a n c e , s t y l e o p t i o n a l , s p e c i a l r e q u i r e me n t s . I n l i e u o f t h e c l o s u r e
a n d wa t e r p r o o f i n g r e q u i r e me n t i n t h e a p p e n d i x o f PPP - B - 6 3 6 , c l o s u r e a n d wa t e r p r o o f i n g s h a l l b e
a c c omp l i s h e d b y s e a l i n g a l l s e a ms , c o r n e r s , a n d ma n u f a c t u r e r ’ s j o i n t w i t h t a p e , 2 i n c h e s m i n i mum
w i d t h , c o n f o r m i n g t o PPP - T - 6 0 , c l a s s 1 o r PPP - T - 7 6 . B a n d i n g ( r e i n f o r c e me n t r e q u i r e me n t s ) s h a l l b e
a p p l i e d i n a c c o r d a n c e w i t h t h e a p p e n d i x t o PPP - B - 6 3 6 u s i n g n o nme t a l l i c o r t a p e b a n d i n g o n l y .

5 . 2 . 2 L e v e l B . T h e p a c k a g e d c i r c u i t b r e a k e r s s h a l l b e p a c k e d i n f i b e r b o a r d c o n t a i n e r s
c o n f o r m i n g t o PPP - B - 6 3 6 , c l a s s d ome s t i c , s t y l e o p t i o n a l , s p e c i a l r e q u i r e me n t s . C l o s u r e s s h a l l b e
i n a c c o r d a n c e w i t h t h e a p p e n d i x t h e r e t o .

* 5 . 2 . 3 L e v e l C . T h e l e v e l C p a c k i n g f o r c i r c u i t b r e a k e r s s h a l l c o n f o r m t o t h e r e q u i r e me n t s o f
M I L - STD - 7 9 4 .

5 . 2 . 4 Un i t i z e d l o a d s . Un i t i z e d l o a d s , c omme n s u r a t e w i t h t h e l e v e l o f p a c k i n g s p e c i f i e d i n t h e
c o n t r a c t o r o r d e r , s h a l l b e u s e d wh e n e v e r t o t a l q u a l i t i e s f o r s h i pme n t t o o n e d e s t i n a t i o n e q u a l 4 0
c u b i c f e e t o r mo r e . Qu a n t i t i e s l e s s t h a n 4 0 c u b i c f e e t n e e d n o t b e u n i t i z e d . Un i t i z e d l o a d s s h a l l
b e u n i f o r m i n s i z e a n d q u a n t i t i e s t o t h e g r e a t e s t e x t e n t p r a c t i c a b l e .

5 . 2 . 4 . 1 L e v e l A . C i r c u i t b r e a k e r s , p a c k e d a s s p e c i f i e d i n 5 . 2 . 1 , s h a l l b e u n i t i z e d o n p a l l e t s
i n c o n f o r ma n c e w i t h M I L - STO - 1 4 7 , l o a d t y p e 1 , w i t h a f i b e r b o a r d c a p ( s t o r a g e a i d 4 ) p o s i t i o n e d

o v e r t h e l o a d .

5 . 2 , 4 . 2 L e v e l B. C i r c u i t b r e a k e r s , p a c k e d a s s p e c i f i e d i n 5 , 2 . 2 , s h a l l b e u n i t i z e d a s
s p e c i f i e d i n 5 . 2 . 4 . 1 , e x c e p t t h a t t h e f i b e r b o a r d c a p s s h a l l b e c l a s s d ome s t i c .

5 . 2 . 4 . 3 L e v e l C . C i r c u i t b r e a k e r s , p a c k e d a s s p e c i f i e d i n 5 . 2 . 3 , s h a l l b e u n i t i z e d a s
s p e c f f i e d i n - - 7 9 4 .

5 . 3 M a r k l nQ . I n a d d i t i o n t o a n y s p e c i a l o r a d d i t i o n a l i d e n t i f i c a t i o n ma r k i n a r e a u i r e d b v t h e
c o n t r a c t o r p u r c h a s e o r d e r ( s e e 6 . 2 ) , e a c h u n i t p a c k , supplementary and exterior ;ontainers, ~ n d
u n i t i z e d l o a d s h a l l b e ma r k e d i n a c c o r d a n c e w i t h M I L - STD - 1 2 9 .

5 . 4 G e n e r a l .

5 . 4 . 1 E x t e r i o r c o n t a i n e r s .
m i n i mum t a r e a n d c u b e c o n s i s t e n t
I d e n t i c a l s t o c k n umb e r e d i t e ms t o t h e g r e a t e s t - e x t e n t p r a c t i c a b l e .

E x t e r i o r c o n t a i n e r s ( s e e 5 . 2 . 1 , 5 . 2 . 2 , a n d 5 , 2 . 3 ) s h a l l b e o f a
w i t h t h e p r o t e c t i o n r e q u i r e d a n d s h a l l c o n t a i n e a u a l q u a n t i t i e s o f

e 5 . 4 . 2 P a c k a g i n g i n s p e c t i o n . T h e i n s p e c t i o n o f t h e s e p a c k a g i n g
c o r d a n c e w i t h 4 , 7 . 2 ,

r e q u i r e me n t s s h a l l b e i n
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5 . 4 . 3 A r my p rocurements.

5 . 4 . 3 . 1 L e v e l A u n i t p a c k s . M I L - P - 1 1 6 s u bme t h o d l C - 1 s h a l l b e u s e d i n l i e u o f s u bme t h o d I A - 8 .
Su p p l e me n t a r y c o n t a i n e r s s h a l l e i t h e r b e o v e r w r a p p e d w i t h wa t e r p r o o f b a r r i e r ma t e r i a l s o r c o n f o r m
t o PPP - B - 5 6 6 o r PPP - B - 6 7 6 , v a r i e t y ( s e e 5 . 1 . 1 . 4 a n d 6 . Z ) .

5 . 4 . 3 . 2 L e v e l A a n d B p a c k i n g . F o r l e v e l A p a c k i n g t h e f i b e r b o a r d c o n t a i n e r s s h a l l n o t b e
b a n d e d b u t s h a l l b e p l a c e d i n a c l o s e f i t t i n g b o x c o n f o ~ i n g t o PPP - B - 6 0 1 , o v e r s e a s t y p e ; PPP - B - 6 2 1 ,
c l a s s 2 s t y l e 4 o r PPP - B - 5 8 5 , c l a s s 3 , s t y l e 2 o r 3 . C l o s u r e a n d s t r a p p i n g s h a l l b e i n a c c o r d a n c e
w i t h a p p l i c a b l e c o n t a i n e r s p e c i f i c a t i o n e x c e p t t h a t me t a l s t r a p p i n g s h a l l c o n f o r m t o QQ - S - 7 8 1 , t y P e I
f i n i s h A . Wh e n t h e g r o s s we i g h t e x c e e d s 2 0 0 p o u n d s o r t h e c o n t a i n e r l e n g t h a n d w i d t h i s 4 8 x 2 4
i n c h e s o r mo r e a n d t h e we i g h t e x c e e d s 1 0 0 p o u n d s , 3 x 4 i n c h s k i d s ( l a i d f l a t ) s h a l l b e a p p l i e d i n

a c c o r d a n c e w i t h t h e r e q u i r e me n t s o f t h e c o n t a i n e r s p e c i f i c a t i o n . I f n o t d e s c r i b e d i n t h e c o n t a i n e r
s p e c i f i c a t i o n , t h e s k i d s s h a l l b e a p p l i e d i n a ma n n e r wh i c h w i l l a d e q u a t e l y s u p p o r t t h e i t e m a n d
f a c i l i t a t e t h e u s e o f ma t e r i a l h a n d l i n g e q u i pme n t . F o r l e v e l B p a c k i n g , f i b e r b o a r d b o x e s s h a l l b e

we a t h e r r e s i s t a n t a s s p e c i f i e d i n l e v e l A a n d t h e c o n t a i n e r s s h a l l b e b a n d e d [ s e e 5 . 2 . 1 a n d 5 . 2 . 2 ) .

5 . 4 . 3 . 3 L e v e l A a n d B u n i t i z a t i o n . F o r l e v e l A a n d B u n i t i z a t i o n , s o f t wo o d p a l l e t s c o n f o r m i n g
t o NN - P - 7 1 , t y p e I V , s i z e 2 s h a l l b e u s e d . W e a t h e r r e s i s t a n t f i b e r b o a r d c a p s s h a l l a l s o b e u s e d
f o r l e v e l B u n i t i z a t i o n . T h e l o a d s f o r b o t h l e v e l s s h a l l b e b o n d e d t o t h e p a l l e t s b y s t r a pP i n g
c o n f o r m i n g t o QQ - S - 7 8 1 , t y p e 1 , f i n i s h A o r s h r i n k f i l m ( s e e 5 . 2 . 4 . 1 a n d 5 . 2 . 4 . 2 ) .

5 . 4 . 3 . 4 I n d u s t r i a l p a c k a g i n q . I n d u s t r i a l p a c k a g i n g ( i n c l u d i n g p r e s e r v a t i o n , p a c k i n g , a n d
ma r k i n g ) s h a l ~ b e i n a c c o r d a n c e w i t h M I L - STD - l 1 8 f 3 .

6 . NOT ES

6 . 1 I n t e n d e d u s e . C i r c u i t b r e a k e r s c o v e r e d b y s p e c i f i c a t i o n s h e e t s 1 t h r o u g h 1 2 a n d 2 0 t h r o u g h
2 2 a r e i n t e n d e d p r i ma r i l y f o r u s e i n t h e p r o t e c t i o n o f e l e c t r o n i c c i r c u i t s , a n d s h o u l d b e u s e d
wh e r e mo d e r a t e b u t u n p r o l o n g e d s t a r t i n g o v e r l o a d s ma y b e e x p e c t e d a n d wh e r e t h e o p t i o n a l s p e e d o f
response provided can be matched to the characteristics of the equipment to be protected. These
circuit breakers should not b e u s e d i n c i r c u i t s , s u c h a s p r i ma r y p owe r c i r c u i t s o f e l e c t r i c s y s t e ms ,
wh o s e r u p t u r e c u r r e n t p o t e n t i a l i s g r e a t e r t h a n t h e i n t e r r u p t i n g c a p a c i t y o f t h e b r e a k e r , u n l e s s
t h e c i r c u i t i s p r o p e r l y p r o t e c t e d b y o t h e r me a n s . C i r c u i t b r e a k e r s c o v e r e d b y s p e c i f i c a t i o n s h e e t s
1 3 t h r o u g h 1 9 a r e p h y s i c a l l y l a r g e r t h a n t h e o t h e r b r e a k e r s c o v e r e d b y t h i s s p e c i f i c a t i o n ; h owe v e r ,
t h e y U I t t t , I l y l l k ,- = = - - k ~ ~ k - ~ : U r r e n t r a t i n ~ s a n d i n t e r r u p t c a p a c i t i e s , a n d ma y b e u s e d i n P r i ma r Y p owe r
c i r c u i t s p r o v i d i n g t h e i r i n t e r r ~ p t i n g c a p a c i t y i s n o t e x c e e o e a . - ~ t h e ~ p e ~ i f i ~ a t i o n s h e e t si % r l y “ ,
n ow i n c l u d e h i g h - i n r u s h f e a t u r e s t h a t p r o v i d e t o l e r a n c e f o r s h o r t d u r a t i o n o f h i g h i n r u s h o r
t r a n s i e n t c u r r e n t s w i t h o u t d e c r e a s i n g s t e a d y - s t a t e p r o t e c t i o n .

6 . 2 O r d e r i n g d a t a . P r o c u r e me n t d o c ume n t s s h o u l d s p e c i f y t h e f o l l ow i n g :

6 . 2 . 1 C a t e q o r y I c i r c u i t b r e a k e r s ( i t e ms c o v e r e d b y ~ i f i c a t i o n ~ t ~ s ~ = ~ ~ ~

a . T i t l e , n umb e r , a n d d a t e o f t h i s s p e c i f i c a t i o n .
b , T i t l e , n umb e r , a n d d a t e o f t h e a p p l i c a b l e s p e c i f i c a t i o n s h e e t , a n d t h e p a r t n umb e r .

I n s p e c t i o n o f i n d u s t r i a l p a c k a g i n g ( s e e 4 , 7 . 2 ) ,
: : L e v e l s o f p r e s e r v a t i o n a n d p a c k i n g r e q u i r e d ( s e e 5 . 1 a n d 5 . 2 ) .
e . M e t h o d o f p r e s e r v a t i o n , i f o t h e r t h a n s u bme t h o d I A - 8 ( s e e 5 . 1 . 1 . 4 a n d 5 . 4 . 3 . 1 ) .
f , Sp e c i a l o r a d d i t i o n a l i d e n t i f i c a t i o n ma r k i n g i s r e q u i r e d , a s a p p l i c a b l e ( s e e 5 . 3 ) .

6 . 2 . 2 ~ a t e g o r y 1 1 c i r c u i t b r e a k e r s ( qu a l i f i e d c i r c u i t b r e a k e r s w i t h mo d i f i c a t i o n , s e e 3 . 2 , 2 ) .

::

::
e .
f .

9 .
h .
i .
j .

T i t l e , n umb e r , a n d d a t e o f t h i s s p e c i f i c a t i o n .
T i t l e , n umb e r , a n d d a t e o f a p p l i c a b l e s p e c i f i c a t i o n s h e e t f o r s i m i l a r c i r c u i t b r e a k e r .
M i l i t a r y p a r t n umb e r o f s i m i l a r q u a l i f i e d c i r c u i t b r e a k e r .
M a n u f a c t u r e r ’ s p a r t n umb e r o f mo d i f i e d c i r c u i t b r e a k e r .
D e t a i l s o f t h e v a r i a t i o n s f r om t h e s p e c i f i c a t i o n s h e e t .
I n s p e c t i o n r e q u i r e me n t s ( t o v e r i f y v a r i a t i o n s f r om c a t e g o r y I c i r c u i t b r e a k e r s )

( s e e 4 . 6 ) :
1 . T e s t s t o b e p e r f o r me d ( i f a n y ) .
2 . T h e l a b o r a t o r y a t wh i c h i n s p e c t i o n i s t o b e p e r f o r me d .
3 . S a mp l e s a n d s u bm i s s i o n o f d a t a , i f o t h e r t h a n t h a t s p e c i f i e d .
I n s p e c t i o n o f i n d u s t r i a l p a c k a g i n g ( s e e 4 . 7 . 2 ) .

L e v e l s o f p r e s e r v a t i o n a n d p a c k i n g r e q u i r e d ( s e e 5 . 1 a n d 5 . 2 ) .
M e t h o d o f p r e s e r v a t i o n , i f o t h e r t h a n s u bme t h o c l I A - 8 ( s e e 5 . 1 . 1 . 4 a n d 5 . 4 . 3 . 1 ) .
Sp e c i a l o r a d d i t i o n a l i d e n t i f i c a t i o n ma r k i n g i s r e q u i r e d , a s a p p l i c a b l e ( s e e 5 . 3 ) . —

NOT E : A COPY o f t h e d r a w i n g f u r n i s h e d t o c o v e r t h e d e s c r i p t i o n o f t h e v a r i a t i o n s f r om t h e
s p e c i f i c a t i o n s h e e t , s h o u l d b e s e n t t o t h e p r e p a r i n g a c t i v i t y a s l i s t e d o n t h e

oi n d i v i d u a l s p e c i f i c a t i o n s h e e t .
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6 . 2 . 3 C a t e g o r y I I I c i r c u i t b r e a k e r s ( i t e ms n o t c o v e r e d b y s p e c i f i c a t i o n s h e e t s ~ s e e 3.2& F o r
c i r c u i t b r e a k e r s n o t c o v e r e d b y s p e c i f i c a t i o n s h e e t s , t h e p r o c u r e me n t d o c ume n t s h o u l d s p e c i f y t h e
f o l l ow i n g :

a .
b .
c .
d .
e .
f .

9 .

h .

k .
1.
m .
n . .
o .
P .
~ .
r .
s .

t.
u .
v .

w .
x .

Y .
z .

T i t l e , n umb e r , a n d d a t e o f t h i s s p e c i f i c a t i o n .
D e s i g n , c o n s t r u c t i o n , p h y s i c a l d i me n s i o n s , a n d t o l e r a n c e s ( s e e 3 . 5 ) .
T r i p p i n g - t i me d e l a y a n d t r i p p i n g t i me ( s e e 3 . 5 . 3 , 3 . 5 . 1 , a n d 3 . 9 ) .
A c t u a t o r t y p e ( s e e 3 . 5 . 4 ) .
Mo u n t i n g me a n s ( t y p e , s i z e , q u a n t i t y a n d p h y s i c a l d i me n s i o n s ) ( s e e 3 . 5 . 5 ) .
T e r m i n a l a n d mo u n t i n g h a r dwa r e , a s a p p l i c a b l e ( s e e 3 . 5 . 6 ) .
L i n e a n d l o a d t e r m i n a l s ( d e s i g n , mo u n t i n g , l o c a t i o n , a n d q u a n t i t y ) . L o c a t i o n o f l i n e

t e r m i n a l i n r e l a t i o n t o t h e a c t u a t o r f o r t o g g l e - l e v e r t y p e s ( s e e 3 . 5 . 8 . ? ) .
Au x i l i a r y c o n t a c t t e r m i n a l s ( d e s i g n , l o c a t i o n , a n d q u a n t i t y ( s e e 3 . 5 . 8 . 2 ) .
So l d e r t e r m i n a l s h a p e , i f r e q u i r e d ( s e e 3 . 5 , 8 . 3 ) .
M a x i mum v o l t a g e r a t i n g a n d f r e q u e n c y ( s e e 3 . 5 . 1 2 ) .
Co n t i n u o u s c u r r e n t c a r r y i n g c a p a c i t y ( s e e 3 . 5 . 1 3 ) .
C i r c u i t d i a g r a m ( s e e 3 . 5 . 1 4 ) .
P a n e l c u t o u t d i me n s i o n s . Bo o t t y p e , i f p a n e l s e a l i n g i s r e q u i r e d ( s e e 3 . 5 . 1 5 ) .
R e s i s t a n c e o r i mp e d a n c e v a l u e s ( s e e 3 . 1 0 ) .
A c t u a t o r s t r e n g t h ( s e e 3 . 1 1 . 1 ) .
A c t u a t o r o p e r a t i n g f o r c e ( s e e 3 . 1 1 . 2 ) .
H i g h a n d l ow t e t n p e r a t u r e ( s e e 3 . 1 2 ) .
C a l i b r a t i o n t e s t r e q u i r e me n t s i f o t h e r t h a n s p e c i f i e d i n 4 . 8 . 5 .
E n d u r a n c e ( n umb e r o f o p e r a t i o n s i f o t h e r t h a n 1 0 , 0 0 0 a t a r a t e n o t e x c e e d i n g s i x

o p e r a t i o n s p e r m i n u t e ) ( s e e 4 . 8 . 9 ) .
T e r m i n a l s t r e n g t h ( s e e 4 . 8 . 1 0 ) ,
Sh o c k ( t e s t c o n d i t i o n l e t t e r i f o t h e r t h a n I ( s a w t o o t h , 1 0 0 G ’ s , 6 ms ) ( s e e 4 . B . 1 5 ) .
I n t e r r u p t i n g c a p a c i t y r a t i n g a t s p e c i f i e d v o l t a g e a n d f r e q u e n c y ( s e e 4 . 8 . 2 0 ) .
I n s p e c t i o n o f i n d u s t r i a l p a c k a g i n g ( s e e 4 . 7 . 2 ) .

L e v e l s o f p r e s e r v a t i o n a n d p a c k i n g r e q u i r e d ( s e e 5 . 1 a n d 5 . 2 ) ,
M e t h o d o f p r e s e r v a t i o n , o f o t h e r t h a n s u bme t h o d I A - 8 ( s e e 5 . 1 . 1 . 4 a n d 5 . 4 . 3 . 1 ) .
Sp e c i a l o r a d d i t i o n a l i d e n t i f i c a t i o n ma r k i n g r e q u i r e d , a s a p p l i c a b l e ( s e e 5 . 3 ) .

6 . 3 Qu a l i f i c a t i o n s . k J i t h r e s p e c t t o p r o d u c t s r e q u i r i n g q u a l i f i c a t i o n , a wa r d s w i l l b e ma d e o n l y

e

f o r p r o d u c t s wh i c h a r e a t t h e t i me s e t f o r o p e n i n g o f b i d s , q u a l i f i e d f o r i n c l u s i o n i n t h e a p p l i c a b l e
q u a l i f i e d p r o d u c t s l i s t wh e t h e r o r n o t s u c h p r o d u c t s h a v e a c t u a l l y b e e n s o ? i s t , e db y t h e d a t e , Tile

a t t e n t i o n o f t h e c o n t r a c t o r i s c a l l e d t o t h i s r e q u i r e me n t , a n d ma n u f a c t u r e r s a r e u r g e d t o a r r a n g e t o
h a v e t h e p r o d u c t s t h a t t h e y p r o p o s e t o o f f e r t o t h e F e d e r a l Go v e r nme n t t e s t e d f o r q u a l i f i c a t i o n i n
o r d e r t h a t t h e y ma y b e e l i g i b l e t o b e a wa r d e d c o n t r a c t s o r o r d e r s f o r t h e p r o d u c t s c o v e r e d b y t h i s
s p e c i f i c a t i o n . T h e a c t i v i t y r e s p o n s i b l e f o r t h e q u a l i f i e d p r o d u c t s T i s t i s t h e U . S . A r my E l e c t r o n i c s
R e s e a r c h a n d D e v e l o pme n t Comma n d , F o r t Mo nmo u t h , N J 0 7 7 0 3 ; h owe v e r , i n f o r ma t i o n p e r t a i n i n g t o
q u a l i f i c a t i o n o f p r o d u c t s ma y b e o b t a i n e d f r om t h e D e f e n s e E l e c t r o n i c s Su p p l y C e n t e r , D a y t o n , Oh i o
4 5 4 4 4 ( a t t e n t i o n DESC - EQ ) .

6 . 3 . 1 Co p i e s o f SD - 6 , “ P r o v i s i o n s Go v e r n i n g Qu a l i f i c a i t o n ” ma y b e o b t a i n e d u p o n a p p l i c a t i o n t o
Comma n d i n g O f f i c e r , N a v a l Pu b l i c a t i o n s a n d F o r ms C e n t e r , 5B0 1 T a b o r A v e n u e , Ph i l a d e l p h i a ,
P e n n s y l v a n i a 1 9 1 2 0 .

6 . 4 I n t e r me t a l l i c c o n t a c t . T h e f i n i s h i n g o f me t a l l i c a r e a s t o b e p l a c e d i n i n t i ma t e c o n t a c t
b y a s s e mb l y p r e s e n t s a s p e c i a l p r o b l e m , s i n c e i n u e r me t a l l i c c o n t a c t o f d i s s i m i l a r me t a l s r e s u l t s i n
e l e c t r o l y t i c c o u p l e s t h a t p r omo t e c o r r o s i o n t h r o u g h g a l v a n i c a c t i o n . T o p r o v i d e t h e r e q u i r e d
c o r r o s i o n p r o t e c t i o n , i n t e r me t a l l i c c o u p l e s a r e r e s t r i c t e d t o t h o s e p e r m i t t e d b y t a b l e V I . T a b l e V I
s h ows me t a l s a n d a l l o y s ( o r p l a t e s ) b y g r o u p s t h a t h a v e c ommo n ’ e l e c t r omo t i v e f o r c e s ( EM F ) w i t h i n
0 . 0 5 v o l t wh e n c o u p l e d w i t h a s a t u r a t e d c a l ome l e l e c t r o d e i n s e a - wa t e r a t r o om a mb i e n t t e mp e r a t u r e s .
A l l me mb e r s o f a g r o u p a r e c o n s i d e r e d a s c omp l e t e l y c omp a t i b l e , o n e w i t h t h e o t h e r . Comp a t i b l e
c o u p l e s b e t we e n g r o u p s h a v e b e e n s p e c i f i e d i n t a b l e V I b a s e d o n a p o t e n t i a l d i f f e r e n c e o f 0 . 2 5 v o l t
ma x i mum . T o s i mp l i f y a n y a r i t hme t i c i n v o l e d , t a b l e V I s h ows , i n a d d i t i o n t o EM F a g a i n s t a c a ? ome l
e l e c t r o d e , a d e r i v e d “ a n o d i c i n d e x ” w i t h g r o u p 1 ( g o l d , e t c ) a s “ O ” a n d g r o u p 1 8 ( ma g n e s i um , e t c . )
a s 1 7 5 . Su b t r a c t i o n o f a l owe r g r o u p a n o d i c i n d e x g i v e s t h e EM F d i f f e r e n c e i n h u n d r e d t h s o f a v o l t .

6 . 4 . 1 G r o u p , T a b l e V I s e t s u p 1 8 p r i ma r y g r o u p s . I t ma y b e n o t e d t h a t n e i t h e r t h e me t a l -
l u r g i c a l s i r n ~% r ~ t y o r d i s s i m i l a r i t y o f me t a l s i s t h e p a r a me t e r f o r s e l e c t i o n o f c omp a t i b l e c o u p l e s .

A l l me mb e r s w i t h i n a g r o u p , r e g a r d l e s s o f me t a l l u r g i c a l s i m i l a r i t y , a r e c o n s i d e r e d i n h e r e n t l y
n o n s u s c e p t i b l e t o g a l v a n i c a c t i o n wh e n c o u p l e d w i t h a n y me mb e r w i t h i n t h e g r o u p ; f o r e x a mP l e , s u c h
d i s s i m i l a r me t a l s a s p l a t i n um a n d g o l d . S i m i l a r l y , s u c h b a s i c a l l y d i s s i m i l a r a l l o y s a s a u s t e n i t i c

e

s t a i n l e s s s t e e l , s i l v e r - s o l d e r , a n d l ow b r a s s ( a l l me mb e r s o f g r o u p 5 ) a r e i n h e r e n t l y n o n s u s c e p t i b l e
h e n c o u p l e d t o g e t h e r .
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6 . 4 . 2 Co n ~ a t i b i l i t y q r a p h s ,— . . — . . - . —— .
a t t h e r i q h t . M e mb e r s o f g r o u p s
t h e mo s t ~ a t h o d i c me mb e r o f e a c h

a n o d i c d i r e c t i o n .
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P e r m i s s i b l e c o u p l e s e r i e s a r e s h own i n t a b l e V I b y t h e g r a p h s
c o n n e c t e d b y l i n e s w i l l f o r m p e r m i s s i b l e c o u p l e s . A “ O ” i n d i c a t e s
s e r i e s , a “ 0 ” a n a n o d i c me mb e r , a n d t h e a r r ow i n d i c a t e s t h e

6 . 4 . 3 S e l e c t i o n o f c om~ i b l e c o u p l e S . , P r o p e r s e l e c t i o n o f me t a l s i n t h e d e s i g n o f e q u i pme n t
w i l l r e s u l t ~ ; = ~ t e – t i t a l l i c c o n t a c t p r o b l e ms . F o r e x a mp l e , f o r s h e l t e r e d e x p o s u r e , n e i t h e r
s i l v e r n o r t i n r e q u i r e p r o t e c t i v e f i n i s h e s . Howe v e r , s i n c e s i l v e r h a s a n a n o d i c i n d e x o f 1 5 a n d t i n
6 5 , t h e EM F g e n e r a t e d a s a c o u p l e i s 0 . 5 0 v o l t , wh i c h i s n o t a l l owa b l e b y t a b l e V I . l n t h i s c a s e ,
o t h e r me t a l s o r p l a t e s w i l l b e r e q u i r e d . I t , s h o u l d b e n o ! e d t h a t i n i n t e r me t a l l i c c o u p l e s , t h e
me mb e r w i t h t h e h i g h e r a n o d i c i n d e x i s a n o d i c t o t h e me mb e r w i t h t h e l owe r a n o d i c i n d e x a n d w i l l
b e s u s c e p t i b l e t o c o r r o s i o n i n t h e p r e s e n c e o f a n e l e c t r o l y t i c me d i um . I f t h e s u r f a c e a r e a o f t h e
c a t h o d i c p a r t i s s i g n i f i c a n t l y g r e a t e r t h a n t h a t o f t h e a n o d i c p a r t , t h e c o r r o s i v e a t t a c h o n t h e
c o n t a c t a r e a o f t h e a n o d i c p a r t ma y b e g r e a t l y i n t e n s i f i e d . M a t e r i a l s e l e c t i o n f o r i n t e r me t a l l i c
c o n t a c t p a r t s t h e r e f o r e , s h o u l d e s t a b l i s h t h e s ma l l e r p a r t a s t h e c a t h o d i c me mb e r o f t h e c o u p l e ,

wh e n e v e r p r a c t i c a b l e .

6.4.4 Plat,l- Wh e n b a s e me t a l s i n t e n d e d f o r i n t e r me t a l l i c c o n t a c t f o r m c o u p l e s n o t a l l owe d
b y t a b l e V1 7 ~ h e y a r e t o b e p l a t e d w i t h t h o s e me t a l s t h a t w i l l r e d u c e t h e p o t e n t i a l d i f f e r e n c e t o
t h a t a l l owe d b y t a b l e V I .

6 . 5 D e f i n i t i o n s- . ——— 4

6 . 5 . 1 Au x i l i a r y c o n t a c t s ( s e e 1 . 1 a n d 3 . 5 . 8 . 2 1 : Au x i l i a r y c o n t a c t s a r e t h o s e me c h a n i c a l l y_— , _ _ _
i n t e r l o c k e d w i t h a n d o p e r a t e d b y t h e ma i n c o n t a c t s o f t h e c i r c u i t b r e a k e r , a n d i n t e n d e d f o r u s e
i n mo n i t o r i n g c i r c u i t s f o r s i g n a l i n g , e l e c t r i c a l i n t e r l o c k i n g o r o t h e r p u r p o s e s .

6.5.2 L i n e t e r m i n a l & e 3 . 5 . 8 . 1 ) . T h e t e r m i n a l a t t a c h e d t o t h e i s o l a t e d s t a t i o n a r y ma i n— - =— r
c o n t a c t o f t h e c l r c u l t b r e a k e - r —w i t ht h e b r e a k e r i n t h e o p e n o r t r i p p e d p o s i t i o n i s c o n s i d e r e d t h e
l i n e t e r m i n a l . I f b o t h ma i n c o n t a c t s o f a c i r c u i t a r e i s o l a t e d , o n l y o n e t e r m i n a l i s t o b e

d e s i g n a t e d t h e l i n e t e r m i n a l .

6 . 5 . 3 Mu l t i p o l e c i r c u i t b r e a k e r ( s e e 3 . 5 . 4 ) . A mu l t i p o l e c i r c u i t b r e a k e r h a s t wo o r mo r e
p o l e s c o n t r o l l e d ~ y — a ~ l e a c t u a t i n g me mb e r .

6 . 5 . 4 O v e r t r a v e l ( s e e 4 . 8 . 9 } . O v e r t r a v e i i s t h e uiS&~tPL=....v-~..‘“ “----mhe+y==nthe n o r ma l o p e r a t i n g
“ o n ” a n d “ o f f ” p o s i t i o n s o f t h e a ~ - t u a t i n g l e v e r a n d t h e e x t r e me p o s i t i b n s t o wh i c h t h e l e v e r ma y
b e mo v e d i n e i t h e r d i r e c t i o n .

6 . 5 . 5 T r i p p i n g t i me d e l a y ( s e e 3 . 5 . 3 1 T r i p p i n g t i me d e l a y i s t h e d e l a y f a c t o r p u r p o s e l y
d e s i g n e d i n t o t h e t r i p p i n g t i me o f a c i r c u i t b r e a k e r .

6 . 5 . 6 T r i p p i n g t i me ( s e e 3 . 9 ) . T r i p p i n g t i me i s t h e t o t a l i n t e r v a l o f e l a p s e d t i me f r om
t h e i n s t a n t o f a p p l y i n g a g i v e n o v e r c u r r e n t t o t h e c i r c u i t b r e a k e r t o t h e c omp l e t i o n o f t h e
i n t e r r u p t i o n o f t h e c i r c u i t .

6 . 5 . 7 M a j o r d e s i g n s e t . L i m i t e d t o a b a s i c c i r c u i t b r e a k e r d e s i g n . T h r e e ma j o r d e s i g n
s e t s a r e h e r e i n r e p r e s e n t e d b y s p e c i f i c a t i o n s h e e t s a s f o l l ows :

a . 1 t h r o u g h 6
b . 7 t h r o u g h 1 2 a n d 2 0 t h r o u g h 2 2 ( wh e n t h e e l e c t r i c a l o p e r a t i n g me c h a n i s ms a r e i d e n t i c a l ) .
c . 1 3 t h r o u g h 1 9

6 . 5 . 8 P r o d u c t l i n e . A p r o d u c t l i n e c o n s i s t s o f a l l u n i t s o f a t y p e , s e r i e s , s t y l e , o r
f a m i l y o f i t e ms .

6 . 6 W a r n i n g . Po t e n t i a l l y h a z a r d o u s s i t u a t i o n s a r e i n h e r e n t i n s ome o f t h e t e s t p r o c e d u r e s
s p e c i f i e d i n t h i s s p e c i f i c a t i o n . P r e c a u t i o n s s h o u l d t h e r e f o r e b e t a k e n t o i n s u r e t h a t t e s t
p e r s o n n e l a r e a d e q u a t e l y p r o t e c t e d a n d o b s e r v e t h e n e c e s s a r y s a f e t y me a s u r e s a t a l l t i me s .

6 . 7 H i g h - i n r u s h f e a t u r e . T h i s f e a t u r e , a l s o r e f e r r e d t o a s i n e r t i a l d e l a y o r t r a n s i e n t
s u p p r e s s i o n , a l l ows t h e b r e we r t o p a s s s h o r t d u r a t i o n c u r r e n t p u l s e s w i t h o u t n u i s a n c e t r i p p i n g .
T h e a mp l i t u d e o f t h e s e Pu l s e s ma y b e ma n y t i me s t h e r a t e d c u r r e n t o f t h e c i r c u i t b r e a k e r .
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TA13LE VI. Co n l p a t l b l ec o u p l e a ( ~ 6 . 4 ) 4 1

Group EMF Armdic
No. Metallurgical category (volt) Wiex Compatible couples

(o. 01 v)

1 Gold, solid andplated; gold-plattimal- +0.15 0
loys; wrought platinum (most cathodic)

2 Rh o d i um p l i t i e donsiiver-platedcopper +0. m 1 0 +Q
3 Silver, solid or plated; htgh silver alloys o 15
4 Nickel, solid orpiatti, monel mew M@ -0.15 30

nickel-copper alloys 9

5 Copper, solid or plat~ low brasses or -0.20 3 5
bronzes; silver solder; German stlver;
high copper+ckelalloys;nickel-chro-.
mium alloys; auatenitic corrosion-restst- t
ant steels

6 Commercial yellow brasses and bronzes -0.25 4 0 { Q
7 High brasses and bronzes;navalbrass; -0.30 4 5

Muntz metal

8 18percentchromium typecorrosion- -0.35 5 0
resistant steels

9 C~ om l uW plated; t&&p&ted; 12 perced -0.45 60

0

chrom:um type corrosion-reststant steels
10 Tin-plate; terneplate; U&lead solder -a5tt 65
11 Lead, solid or plated; M@ laad alloys -0.55 ? 0 i ~ ~ p
12 Aluminum, wrought alloys of@ CIu@umh - 0.60 ?5

type

13 Iro%wrought, gray, or malleable; platn - 0 . 7 0 8 5
carbon and low alloy steels, ammo iron

14 AIuminum, w r o u g h t a l l o y sother thao - (L75 9 0
duralumin type; aluminum, case “Woys
of the sillcon type

15 Aluminum, cast alloys other than siltcon - 0.80 95
type;cadrniuqplatedandchromated Nitp

16 Hot-dip-zinc plate; galvanized steel - 1.65 1 2 0 Q
1 7 z inc, wrought; zinc-base die-castt& - 1.10 125

alloys; ztnc, plated
18 Magnesium and magnesium-ba8e alloys, - L 60 175

cast or wrought (most amdic) 8
6

~/ Compatible couples - potential difference of 0.25 volt maximum between groups.

~/ The combination of tin-lead solder and copper is acceptable.

3 3
{
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6 . 8 Ch a n q e s f r om p r e v i o u s i s s u e . A s t e r i s k s a r e n o t u s e d i n t h i s r e v i s i o n t o i d e n t i f y c h a n g e s
w i t h r e s p e c t t o t h e p r e v i o u s i s s u e , d u e t o t h e e x t e n s i v e n e s s o f t h e c h a n g e s .

9

Cu s t o d i a n s :
A r my - ER
N a v y - EC
A i r F o r c e - 8 5

R e v i e w a c t i v i t i e s :
A r my - ME , AR , M I
N a v y - AS , OS
A i r F o r c e - 1 7 , 9 9
DLA - ES

U s e r a c t i v i t i e s :
A r my - AV
N a v y - MC
A i r F o r c e - 1 9

74

P r e p a r i n g a c t i v i t y :
A r my - ER

Ag e n t :
DLA - ES

( P r o j e c t 5 9 2 5 - 0 1 3 1 )
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PROCEDURE F OR QUAL I F I CAT I ON I NSPECT I ONe
1 0 . SCOPE

1 0 , 1 S c o p e . T h i s a p p e n d i x d e t a i l s t h e p r o c e d u r e
q u a l i f i c a t i o n i n s p e c t i o n o f c i r c u i t b r e a k e r s c o v e r e d

t o s u bm i t s a mp l e s , w i t h r e l a t e d d a t a , f o r
b y t h i s s p e c i f i c a t i o n . “ T h e p r o c e d u r e f o r e x -

t e n d i n g q u a l i f i c a t i o n o f t h e r e q u i r e d s a mp l e t o o t h e r c i r c u i t b r e a k e r s c o v e r e d b y ’ t h i $ s p e c i f i c a t i o n
i s a l s o i n c l u d e d .

2 0 . SUBM I SS I C I N

2 0 . 1 S a mp l e f o r s p e c i f i c a t i o n s h e e ~ ~ , l t h r o u g h 1 2 ( t r i p p i n g t i me d e l a y s A t h r o u ~ h ~ Un l e s s “ “ ”
o t h e f w i s e s p e c i f i e d , 4 2 s a mp l e c i r c u i t b r e a k e r s f o r e a c h s p e c i f i c a ~ ; h e e t f o r wh i c h q u a l i f i c a t i o n
i s s o u g h t , s h a l l b e s u bm i t t e d . Wh e n q u a l i f i c a t i o n i s s o u g h t f o r t wo c i r c u i t b r e a k e r s c o v e r e d b y
t wo s p e c i f i c a t i o n s h e e t s t h a t a r e i d e n t i c a ? , e x c e p t t h a t o n e c o v e r s c i r c u i t b r e a k e r s w i t h a u x i l i a r y

c o n t a c t t e r m i n a l s a n d t h e o t h e r c o v e r s c i r c u i t b r e a k e r s w i t h o u t a u x i l i a r y c o n t a c t t e r m i n a l s , t h e
f o r me r s h a l l b e s u bm i t t e d . T h e 4 2 s a mp l e u n i t s s h a l l b e c omp o s e d o f s i x g r o u p s o f s e v e n u n i t s
e a c h ( s e e 2 0 . 1 . 2 ) .

Two o f t h e 7 - u n i t g r o u p s s h a l l b e o f t h e h i g h e s t c u r r e n t r a t i n g a n d o n e 7 - u n i t g r o u p s h a l l b e
o f t h e l owe s t c u r r e n t r a t i n g . T h e o t h e r t h r e e 7 - u n i t g r o u p s ma y b e c omp o s e d o f t h e h i g h e s t o r
l owe s t c u r r e n t r a t i n g a t t h e o p t i o n o f t h e c o n t r a c t o r ; h owe v e r , t h e s a mp l e u n i t s w i t h i n e a c h 7 - u n i t

g r o u p s h a l l b e e i t h e r a l l o f t h e h i g h e s t c u r r e n t r a t i n g o r a l l o f t h e l owe s t c u r r e n t r a t i n g . E a c h
7 - u n i t g r o u p s h a l l b e c omp o s e d o f o n e e a c h c i r c u i t b r e a k e r o f t h e s e v e n v o l t a g e - f r e q u e n c y - t i me
d e l a y c omb i n a t i o n s , A t h r o u g h G o r K t h r o u g h S ( s e e 3 0 . 1 ) . No f a i l u r e s w i 1 7 b e a l l owe d i n t h e 4 2
s a mp l e u n i t s .

( T r i p p i n g t i me d e l a y s , H , 1 , a n d J . ) Wh e n q u a l i f i c a t i o n a l r e a d y e x i s t s f o r c h a r a c t e r i s t i c s A
t h r o u g h G , s i x c i r c ; i + b r e a k e r s s h a l l b e s u bm i t t e d f o r q u a l i f i c a t i o n . t o c h a r a c t e r i s t i c s H , 1 , a n d

J . T h e y s h a l l c o n s , ~ t o f t wo c i r c u i t b r e a k e r s ( o n e i n t h e m i n i mum a n d o n e i n t h e ma x i mum c u r r e n t

e

r a t i n g ) i n e a c h o f t h e t h r e e c h a r a c t e r i s t i c s . T h e s a mp l e u n i t s s h a l l & o f t n e g r e a t e s t . n umb e r
o f p o l e s f o r wh i c h q u a l i f i c a t i o n i s s o u g h t . C i r c u i t b r e a k e r s q u a l i f i e d w i t h a u x i l i a r y c o n t a c t s
w i l l c o n v e y q u a l i f i c a t i o n t o s p e c i f i c a t i o n s h e e t s w i t h o u t a u x i l i a r y c o n t a c t s . T e s t s t o b e
c o n d u c t e d a r e : C a l i b r a t i o n , r e s i s t a n c e o r i mp e d a n c e ( a l l u n i t s ) ; h i g h - a n d l ow - t e mp e r a t u r e
o p e r a t i o n ( 2 u n i t s ) ; v i b r a t i o n ( 2 u n i t s ) ; a n d s h o c k ( 2 u n i t s ) . No f a i l u r e s w i l l b e a l l owe d i n t h e
s i x s a mp l e u n i t s .

Wh e n q u a l i f i c a t i o n c u r r e n t l y e x i s t f o r s p e c i f i c a t i o n s h e e t s 1 t h r o u g h 6 i n t r i p p i n g t i me d e l a y s
A t h r o u g h G , q u a l i f i c a t i o n f o r t h e h i g h - i n r u s h f e a t u r e ( t r i p p i n g t i me d e l a y s K t h r o u g h S ) ma y b e
g a i n e d b y s u bm i t t i n g s i x p o l e s r e p r e s e n t e d b y t h e l owe s t a n d h i g h e s t c u r r e n t r a t i n g i n e a c h
t r i p p i n g t i me d e l a y L , N , a n d R . T e s t s a n d s e q u e n c e t o b e c o n d u c t e d a r e : T h r e e h i g h current
sample units; s h o c k , s a l t s p r a y , c a l i b r a t i o n ( h i g h i n r u s h , 1 2 5 , 0 r 1 5 0 p e r c e n t ( s e e 3 . 1 ) a n d
1 , 0 0 0 p e r c e n t ) , T h r e e l ow c u r r e n t s a mp l e u n i t s ; v i b r a t i o n , h i g h a n d l ow t e mp e r a t u r e , a n d wh i l e b e i n g
h e l d a t e a c h t e mp e r a t u r e , p e r f o r m h i g h i n r u s h , 1 2 5 o r 1 5 0 p e r c e n t ( s e e 3 , 1 ) a n d 8 0 0 p e r c e n t
c a l i b r a t i o n .

2 0 . 1 . 1 S a mp l e , f o r s p e c i f i c a t i o n s h e e t s 1 3 t h r o u q h 1 9 . Un l e s s o t h e r w i s e s p e c i f i e d , ( s e e 4 . 5 . 2 . 1 )
1 8 c i r c u i t b r e a k e r s , a s f o l l ows , s h a l l g i v e c omp l e t e q u a l i f i c a t i o n f o r t h i s ma j o r d e s i g n s e t . S i x
c i r c u i t b r e a k e r s i n e a c h f r e q u e n c y r a t i n g c o n s i s t i n g o f t wo b r e a k e r s ( o n e i n t h e m i n i mum c u r r e n t
a n d o n e i n t h e ma x i mum c u r r e n t r a t i n g ) i n e a c n o f t h e t r i p p i n g t i me d e l a y s . On e h a l f o f t h e s a mp l e
u n i t s s h a l l b e i n t h e f r o n t mo u n t e d d e s i g n w i t h a u x i l i a r y c o n t a c t s ( 7 t h r e e p o l e a n d 2 -
f o u r p o l e u n i t s ) a n d t h e o t h e r h a l f t o b e i n t h e 3 - p o l e b a c k mo u n t e d d e s i g n . T h e s a mp l e u n i t s
s h a l l b e d i v i d e d i n t o t h r e e s u b s e t s o f d c , 6 0 , a n d 4 0 0 . H z u n i t s , e a c h s u b s e t r e p r e s e n t e d b y t h e
l o n g e s t , me d i um , a n d f a s t e s t t i me d e l a y s . NOT E : F o r mu l t i p o l e c i r c u i t b r e a k e r d e s i g n s n o t

a s s e mb l e d f r om s i n g l e - p o l e d e v i c e s , c o n t a c t t h e q u a l i f y i n g a c t i v i t y f o r s a mp l i n g p l a n . I n
t h e e v e n t l e s s t h a n c omp l e t e q u a l i f i c a t i o n i s d e s i r e d , c o n t a c t t h e q u a l i f y i n g a c t i v i t y .

2 0 . I . 2 >mp l e f o r s p e c i f i c a t i o n s h e e t s 2 0 t h r o u g h 2 2 . Qu a l i f i c a t i o n f o r M I L - C - 5 5 6 2 9 / 2 0 t h r o u g h
/ 2 2ma y b e g a i n e d a s d e f i n e d i n 2 0 . 1 u s i n g t h e = r ) l e c r i t e r i a a s f o r s p e c i f i c a t i o n s h e e t s 7 t h r o u g h
1 2 . Wh e n t h e o p e r a t i n g me c h a n i s m , e x c e p t . f o r t h e h a n d l e a n d a c t u a t i n g l i n k a g e a r e i d e n t i c a l i n b o t h

a

o u n t i n g d e s i g n s , t h e 4 2 s a mp l e u n i t s ma y b e d i v i d e d e q u a l l y b e t we e n t h e s t a n d a r d mo u n t i n g s t y l e a n d
h e p a n e l s e a l d e s i g n , i . e . , 2 1 s a mp l e u n i t s o f M I L - C - 5 5 6 2 9 / 8 a n d 2 1 s a mp l e u n i t s o f M I L - C - 5 5 6 2 9 / 2 0

s u c c e s s f u l l y p a s s i n g q u a l i f i c a t i o n w i l l g a i n q u a l i f i c a t i o n f o r b o t h M I L - C - 5 5 6 2 9 / 7 , / 8 , a n d / 2 0 .

I n t h e e v e n t q u a l i f i c a t i o n c u r r e n t l y e x i s t f o r s p e c i f i c a t i o n s h e e t s 7 t h r o u g h 1 2 a n d i s s o u g h t
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f o r 2 0 t h r o u g h 2 2 a n d t h e o p e r a t i n g .me c h a n i s m , e x c e p t f o r t h e h a n d l e a n d a c t u a t i n g l i n k a g e a r e
i d e n t i c a l t o t h e p r e v i o u s l y q u a l i f i e d d e s i g n s , o n e s a mp l e u n i t o f t h e o n e , t wo , a n d t h r e e p o l e

d e s i g n s h a l l b e s u bm i t t e d w i t h t i me d e l a y s L , N , a n d R r e p r e s e n t e d b y t wo p o l e s e a c h . T h e o n e
a n d t wo p o l e s a mp l e u n i t s s h a l l b e t h e l owe s t c u r r e n t a n d t h e t h r e e p o l e t h e h i g h e s t c u r r e n t
r a t i n g f o r wh i c h q u a l i f i c a t i o n i s s o u g h t .

T e s t s t o b e c o n d u c t e d o n t h e s a mp l e u n i t s a r e : o n e a n d t wo p o l e s a mp l e units;shock,h i g h -
a n d l ow - t e mp e r a t u r e , a n d wh i l e b e i n g h e l d a t e a c h t e mp e r a t u r e , P e r f o r m h i g h i n r u s h , 1 2 5
o r 1 5 0 p e r c e n t ( s e e 3 . 1 ) a n d 8 0 0 p e r c e n t c a l i b r a t i o n .

T h r e e p o l e s a mp l e u n i t ; v i b r a t i o n , h i g h i n r u s h , 1 2 5 o r 1 5 0 p e r c e n t ( s e e 3 . 1 ) a n d 1 , 0 0 0 p e r c e n t
c a l i b r a t i o n .

A l l s a mp l e u n i t s ; d i e l e c t r i c w i t h s t a n d i n g v o l t a g e , a c t u a t o r s t r e n g t h , a c t u a t o r o p e r a t i n g f o r c e ,
a n d p a n e l s e a l . No f a i l u r e s w i l l b e a l l owe d i n t h e t h r e e s a mp l e u n i t s .

2 0 . 2 T e s t d a t a . Wh e n e x a m i n a t i o n s a n d t e s t s a r e t o b e p e r f o r me d a t a Go v e r nme n t l a b o r a t o r y
p r i o r t o s u bm i s s i o n , a l l s a mp l e u n i t s s h a l l b e s u b j e c t e d t o a l l o f t h e e x a m i n a t i o n s a n d t e s t s
i n d i c a t e d a s n o n d e s t r u c t i v e i n t a b l e 1 1 . E a c h s u bm i s s i o n s h a l l b e a c c omp l i s h e d b y t h e t e s t

d a t a o b t a i n e d f r om t h e s e e x a m i n a t i o n s a n d t e s t s . T h e p e r f o r ma n c e o f t h e d e s t r u c t i v e t e s t s b y
t h e c o n t r a c t o r o n a d u p l i c a t e s e t o f s a mp l e u n i t s i s e n c o u r a g e d , a l t h o u g h n o t r e q u i r e d . A l l
t e s t d a t a s h a l l b e s u bm i t t e d i n d u p l i c a t e .

2 0 . 3 C e r t i f i c a t i o n o f ma t e r i a l . Wh e n s u bm i t t i n g s a mp l e s f o r q u a l i f i c a t i o n , t h e c o n t r a c t o r
s h a l l s u bm i t c e r t i f i c a t i o n , i n d u p l i c a t e , t h a t t h e ma t e r i a l s u s e d i n h i s c omp o n e n t s a r e i n a c c o r d a n c e
w i t h t h e a p p l i c a b l e s p e c i f i c a t i o n r e q u i r e me n t s .

2 0 . 4 D e s c r i p t i o n o f i t e ms . T h e c o n t r a c t o r s h a l l s u bm i t a d e t a i l e d d e s c r i p t i o n o f t h e c i r c u i t
b r e a k e r s b e i n g s u bm i t t e d f o r q u a l i f i c a t i o n , i n c l u d i n g ma t e r i a l s u s e d f o r t h e e n v e l o p e .

$ 0 . EXT ENT O F QUAL I F I CAT I ON

3 0 . 1 E x t e n t o f q u a l i f i c a t i o n . ‘ “I n e c u r r ” %%~ c a G r l TY, = . O= - . . .A - - + + - - manna inrll)ded in the q u a l i f i c a t i o n O f
c i r c u i t b r e a k e r s c o v e r e d b y a n y o n e s p e c i f i c a t i o n s h e e t w i l l b e b e t we e n t h e t wo e x t r e me c u r r e n t
r a t i n g s ( h i g h e s t a n d l owe s t ) t h a t p a s s t h e r e q u i r e d q u a l i f i c a t i o n i n s p e c t i o n . Qu a l i f i c a t i o n o f ●
c i r c u i t b r e a k e r s w i t h a u x i l i a r y c o n t a c t t e r m i n a l s w i l l a l s o g r a n t q u a l i f i c a t i o n t o c i r c u i t b r e a k e r s
t h a t a r e i d e n t i c a l w i t h o u t a u x i l i a r y c o n t a c t t e r m i n a l s . Qu a l i f i c a t i o n i s e x t e n d e d t o a n y . c omb i n a t i o n

o f p o l e s w i t h c u r r e n t r a t i n g s b e t we e n t h e t wo e x t r e me s q u a l i f i e d a n d i n t h e t i me d e l a y c u r v e s
q u a l i f i e d . F o r s p e c i f i c a t i o n s h e e t s 1 t h r o u g h 6 , q u a l i f i c a t i o n t o t i me d e l a y s K , L , M , N , p , R ,
a n d S w i l l a l s o g r a n t q u a l i f i c a t i o n t o t i me d e l a y s A t h r o u g h G .
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