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F OREWORD

1. T h e ~ u r ; ) o s e o f t h i s b o o k f o r l l ls t a n d a r d i s t o p r o v i d e a c o { n r m l i t y t y p e
p a r t s d c KuIw nt o n r e t d i n i n g r i n g s t o d i d ~ i l i t a r y e q l i i p . - n e n td e s i g n e r s a n d
e n g i n e e r s i l l t ? l e s e l e c t i o n o f p r e f e r r e d r e t a i n i n g r i n g s .

9[ .. T h i s d o c u r l e n t c o n s i s t s o f ~ n i n d e x o f p r e f e r r e d s t a n d a r d i z a t i o n d o c u -
‘ ~ e ! l t s~ n d a l i s t i n g o f p r e f e r r e d p d r t s w i t h i n t h e s e d o c um e n t s t h a t h a v e
b e e n s f ? l e c t ? d w i t h r e s p e c t t o c o n f i g u r a t i o n , s i z e s , m a t e r i a l s , a n d
f i n j s h e ~ f o r r e t ~ i n i n g r i n g s .

3 . T h e s e l e c t i o n o f p r e f e r r e d d o c um e n t s l i s t e d i n t h i s s t a n d a r d a n d t h e
s e l e c t i o n O z p a r t nw - l h e r s w i t h i n t h e p r e f e r r e d d o c um e n t s w e r e ~ ~ a d e a s
f o l l ow s :

3 . S e l e c t i o n o f Oo c um e n t s— . - —

( 1 ) P o c u l n e n t s l i s t e d o r s c h e d u l e d f o r l i s t i n g i n t h e D e p a r t m e n t o f
V e f c n s e I n d ~ x o f 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 ( DOD I SS ) .

( 2 ) Do c m e n t ; wh i c h a r e a c t i v e f a r d e s i g n .

( 3 ) Do c um e n t s s p e c i f y i n g p a r t n u r ? b e r s ( d a s h n umb e r s ) wh i c h
d e s i g n d t e s p e c i f i c s i z e s , m a t e r i d l s a n d f i n i s h e s .

h . s e l e ~ ~ j o n o f p a r t i i u f ’ l ~ e r ~— . . - —— —

( 1 ) B y c o n d u c t i n g a t h o r o u g h s e d r c h a n d e v a l u a t i o n o f e x i s t i n g
DoD p r o c u r e m e n t i n f o r c l a t i o n .

( ? ) t 3 y e v a l u a t i o n o f p r e f e r r e d p a r t s
s y s t e n c o n t r a c t s .

( 3 ) B y e v a l u a t i o n o f p r e f e r r e d p a r t s
i n d u s t r y .

i s t e d i n r e c e n t w e a p o n

i s t s o b t a i n e d f r om

4 . T o i n c r e a s e t h e s c o p e a n d v e r s a t i l i t y o f t h i s r e t a i n i n g r i n g s t a n d a r d ,
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i n t e r e s t e d a c t i v i t i e s w i l l f o r m t h e b a s i s f o r t h e s e r e v i s i o n s .
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1 . SCOP E

1 . 1 s c o p ~ . T h i s s t a n d a r d p r o v i d e s a l i s t i n g o f p r e f e r r e d r e t a i n i n g
r i n g s e n c omp a s s

a . C o n f

b . S i z e

n g t h e f o l l ow i n g c h a r a c t e r i s t i c s :

g t i r a t i o n

c . N a t e r i d l s

d . P r o t e c t i v e C o a t i n g s a n d F i n i s h e s

1 . 2 P u r p o s e . T h e p u r p o s e o f t h i s s t a n d a r d i s a s f o l l ow s :

a . P r o v i d e t h e d e s i g n e r w i t h a l i s t i n g o f p r e f e r r e d r e t a i n i n g
r i n g s t o p r a l o t e t h e i r u s e i n d e s i g n o f w e a p o n s y s t e m s a n d e q u i pm e n t s .

b . C o n t r o l a n d m i n i m i z e t h e v a r i e t y o f r e t a i n i n g r i n g s u s e d i n
t ~ i li t a r y e q u i pm e n t t h e r e b y f a c i l i t a t i n g l o g i s t i c s u p p o r t o f t h e e q u i pm e n t
l u r i n g i t s l i f e c y c l e .

1 . 3 A p p l i c a t i o n . T o m i n i m i z e t h e p r o l i f e r a t i o n o f r e t a i n i n g r i n g s ,
o n l y t h e p r e f e r r e d p a r t n umb e r s l i s t e d h e r e i n a r e a u t h o r i z e d f o r u s e i n
n e w d e s i g n . A l l o t h e r p a r t n umb e r s , e v e n t h o u g h s h own o n c u r r e n t H 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 , M i l i t a r y S t a n d a r d s ( ! 4 S ) , N a t i o n a l A e r o s p a c e S t a n d a r d s
( NAS ) , A e r o n a ~ l t i c a l S t a n d a r d s ( AS ) , a n d A i r F o r c e / ! / a v y A e r o n a u t i c a l

S t a n d a r d s ( AN ) , a r e n o t a p p r o v e d f o r u s e i n n e w d e s i g n u n l e s s a p p r o v e d
b y t h e c o g n i z a n t Go v e r r t n e n t p r o c u r i n g a c t i v i t y .

1 . 4 I n t e n d e d USQ . I mp l e m e n t t h i s s t a n d a r d b y i n c l u d i n g o n e o f t h e
f o l ~ ow i n g o p t i o n s i n t h e c o n t r a c t :

R e q u i r e t h i s s t ~ n d a r d a s a s u p p l e ~ e n t t o a n e n d u s e t y p e
s t a n d a r ; * s u c h a s ! I I L - S TD - 1 4 7 1 o r ! l I L - S TD - 1 5 1 5 . Wh e n t h u s r e q u i r e d , o n l y
t h e r e t ~ i n i n g r i t ] g s l i s t e d i n b o t h t h e e n d u s e t y p e a n d t h i s s t a n d a r d a r e

a c c e p t a b l e . U s e o f o t h e r r e t a i n i n g r i n g s r e q u i r e a p p r o v a l o f t h e Go v e r n -
m e n t p r o c u r i n g a c t i v i t y .

b . R e q u i r e t i l i s s t a n d a r d a s a g u i d e t o b e u s e d w i t h a n end u s e
t y p e s t a n d a r j s u c h a s ‘ l I L - S T ! l - 1 4 7 1o r / ? I L - S TD - 1 5 1 5 . Wh e n t h u s r e q u i r e d ,
the r ~ t a i n i n g r i n g s l i s t e d i n t h e e n d u s e t y p e s t a n d a r d a n d t h i s s t a n d a r d
a r e a c c e p t a b l e . T h e d e s i g n e r r u s t a s s u r e h i m s e l f t h e r e t ~ i n i n g r i n g s
l i s t e d i n b o t h t ; ~ e e n d u s e t y p e s t a n d a r d a n d t h i s s t ~ n d a r d a r e n o t a d e -

q u a t e f o r h i s r e q u i r e m e n t b e f o r e u s i n g r e t ~ i n i n g r i n g s n o t l i s t e d h e r e i n .
U s e o f r e t a i n i n g r i l ] g s n o t l i s t e d i n t h e e n d u s e t y p e s t d n d a r d r e q u i r e s
a p p r o v d l o f t h e Go v e r nm e n t p r o c u r i n g a c t i v i t y .

-
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c . R e q u i r e t h i s s t a n d a r d a n d i n d i c a t e e x c e p t i o n s t o i t . Uh e n
t h u s r e q u i r e d , o n l y t h e r e t d i n i n g r i n g s l i s t e d i n t h i s s t a n d a r d a n d
n o t e x c l u d e d b y t h e e x c e p t i o n s a r e a c c e p t a b l e . U s e o f o t h e r r e t a i n i n g
r i n g s r e q u i r e a p p r o v a l o f t h e Go v e r nm e n t p r o c u r i n g a c t i v i t y .

d . R e q u i r e t h i s s t a n d a r d a s a g u i d e . Wh e n t h u s r e q u i r e d , t h e
d e s i g n e r mu s t a s s u r e h i m s e l f t h e r e t a i n i n g r i n g s l i s t e d i n t h i s s t a n d a r d
a r e n o t a d e q u a t e f o r t h e r e q u i r e m e n t b e f o r e u s i n g o t h e r r e t a i n i n g r i n g s .

2 . RE F ERENC E ( I DOCUMENT S

2 . 1 I s s u e s o f d o c um e n t s . T h e f o l l ow i n g d o c um e 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 t a n d a r d 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 .

SP E C I F I CA T I ONS

M I L I T ARY

1 4 1 L - R - 2 7 4 2 6 - R i n g s , R e t a i n i n g , S p i r a l ( u n i f om C r o s s S e c t i o n ) .

S T ANDARDS

M I L I T ARY

MS 3 2 1 1

MS 3 2 1 5

MS 3 2 1G

/ 1 S 3 2 1 7

MS 1 6 5 2 4

MS 1 6 6 2 5

!4s16626

- R i n g , R e t a i n i n g , E x t e r n a l .

- R i n g , R e t a i n i n g , E x t e r n a l , “ E ” , R e i n f o r c e d
( R e d u c e d S e c t i o n T y p e ) .

- R i n g , R e t a i n i n g , E x t e r n a l , P r o n g - L o c k
( R e d u c e d S e c t i o n T y p e ) .

- R i n g , R e t a i n i n g , E x t e r n a l , H e a v y - Du t y
( T a p e r e d S e c t i o n T y p e ) .

- R i n g , R e t a i n i n g , E x t e r n a l , B a s i c
( T a p e r e d S e c t i o n T y p e ) .

- R i n g , R e t a i n i n g , I n t e r n a l , B a s i c
( T a p e r e d S e c t i o n T y p e ) .

- R i n g , R e t a i n i n g , E x t e r n a l , I n v e r t e d
( T a p e r e d S e c t i o n T y p e ) .

-
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S T ANDARDS

$ l l L I T ARY - C o n t i n u e d

MS 1 6G2 7 - R i n g , R e t a i n i n g , I n t e r n ~ l , I n v e r t e d
( T a p e r e d S e c t i o n T y p e ) .

t l S l6 6 2 8 - R i n g , R e t ~ i n i n g , E x t e r n a l , f 3 0w e d
( T a p e r e d S e c t i o n T y p e ) .

‘ ! S 1 6 5 2 9 - R i n g , R~ t d i n i n g , I n t e r n a l , B ow e d
( T a p e r e d S e c t i o n T y p e ) .

! ’ 1 s 1 6 5 3 0 - R i n g , R e t a i n i n g , E x t e r n a l , B e v e l e d
( T a p e r e d S e c t i o n T y p e ) .

! ! s 1 ( 5 5 3 1 - R i n g , R e t ~ i n i n g , I n t e r n ~ l , B e v e l e d
( T a p e r e d S e c t i o n T y p e ) .

‘ 1 s 1 6 5 3 2 - R i n g , R e t a i n i n g , E x t e r n a l , C r e s c e n t
( R e d u c e d S e c t i o n T y p e ) .

MS 1 6 6 3 3 - R i n g , R e t a i n i n g , E x t e r n a l , “ E ”
( R e d u c e d S e c t i o n T y p e ) .

) 1 s 1 6 ! 5 3 4 - R i n g , R e t a i n i n g , E x t e r n a l , F l ow e d “ E ”
( R e d u c e d S e c t i o n Type).

? ’ 1 s ! ) 0 7 0 7 - R i n g , R e t a i n i n g , E x t e r n a l G r i p .

! 1 s 9 0 7 0 8 - R i n g , R e t a i n i n g , E x t e r n a l I n t e r l o c k i n g .

( C o 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 dw 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 ~ c t . o r s i n c o n n e c t i o n w i t h s p e c i f i c p r o c u r e m e 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 frm the procuring activity or 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 . )

3 . DE F I N I T I ONS

3.7 Adopted Industry S t a n d a r d s . A n y I n d u s t r y S p e c i f i c a t i o n o r
S t i i n d a r d wh i c h i s l i s t e d i n t h e D e p a r t m e n t o f D e f e n s e I n d e x o f 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 ( 9 0D I SS ) .
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-

3 . 2 C ~m~ d i t y T y p e D~ ~ ” l ~ e n t . A d o c um e n t wh i c h l i s t s p r e f e r r e d p a r t s— .
w i t h i n a F e d e r a l S u p p l y C l a s s i f i c a t i o n c l a s s o r I t e m ? i a m e . T h i s
d o c um e o t i s t o b e u s e d f o r s e l e c t i n g p r e f e r r e d p a r t s f o r a n e w d e s i g n
wh e n t h e d K I J m e n t i s i n v o k e d a s a c o n t r a c t u a l r e q u i r e m e n t i n c o n j u n c -
t i o n w i t h a p a r t s c o n t r o l r e q u i r e m e n t .

3 . . 3 E n d l J s e T y p e Do c um e n t . A d o c um e n t t h a t l i s t s p r e f e r r e d d o c um e n t s
a n d e s t a b l i s h e s p a r t s r e q u i r e m e n t s wh i c h a r e c o n t r a c t u a l l y b i n d i n g f o r
t h e d e s i g n a n d c o n s t r u c t i o n / r r i a n u f a c t u r eo f a w e a p o n s y s t e m o r a n
e s t a b l i s h e d e q u i pm e n t c a t e g o r y s u c h a s M I L - S TD - 1 5 1 5 .

3 . 4 ? I i li t d r y P a r t s C o n t r o l A d v i s o r y G r o u p ( ! l PCAG ) . A D e p a r t m e n t o f
D e f e n s e ~ g a n i z a t i o n wh i c h p r o v i d e s a d v i c e t o t h e H i l i t a r y D e p a r t m e n t s
d n d m i l i t a r y c o n t r a c t o r s o n t h e s e l e c t i o n o f p a r t s i n a s s i g n e d
c ommo d i t y c l a s s e s , a n d c o l l a c t s d a t a o n n o n s t a n d a r d p a r t s f o r d e v e l o p i n g
o r u p d d t i n g m i l i t a r y 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 .

3 . 5 D e f i n i t i o n o f t h e a p p r o v e d i t m n a m e u s e d i n t h i s s t a n d a r d i s a s
f o l l ow s :

3 . P i n g , l ? e t d i n i n ~ . A r e s i l i e n t m e t a l i t e m , c i r c u l a r o r n e a r l y
c i r c u l a r , wh i c h i s d e s i q n e d t o b e i n s e r t e d i n t o a n i n t e r n a l o r e x t e r n a l
g r o o v ~ a n d r e t d i n e d b y i t s own s p r i n g a c t i o n , o r i t m a y h a v e e x t e r n a l
p r o n g s o r p r o j e c t i o n s d e s i g n e d t o b e i n s e r t e d i n t o a h o l e a n d r e t a i n e d b y
s p r i n g d c t i o n o f t h e p r o n g s wh i c h g r i p b y i mb e d d i n g i n t o t h e m a t e r i a l .
I t i s u s e d t o k e e p a n d / o r l o c k a p a r t ( s ) i n p o s i t i o n , a s a b a l l b e a r i n g

o n a s h a f t o r i n d h o u s i n g .

4 . GE I I ERA L S T A T EME ! { T S

4 . 1 S e l e c t i o n p r o c e d u r e .

4 . 1 . 1 Do c um e n t s e l e c t i o n . T h e a p p l i c a b l e s e c t i o n s h a l l b e s e l e c t e d—— .
a f t e r r e v i ~ ~ ~ y — t h e t a b l e o f c o n t e n t s .

4 . 1 . 2 P a r t n umb e r s e l e c t i o n ( P r e l i m i n a r y ) . A p r e l i m i n a r y s e l e c t i o n— - — -
o f t h e a p p l i c a b l e p a r t n u n b e r s h a l l b e I n a d e a f t e r r e v i e w i n g t h e n om i n a l
p a r a m e t e r s ( s i z e s , m a t e r i a l s , f i n i s h e s a n d h a r d n e s s ) l i s t e d i n t h e
s e c t i o n s .

4 . 1 . 3 P a r t n u n b e r s e l e c t i o n ( f i n a l ) . A f i n a l s e l e c t i o n o f t h e
a p p l i c a b l e p a r t n umb e r s h a l l b e n a d e a f t e r r e v i e w i n g t h e d e t a i l e d r e -
q u i r e m e r l t s s p e c i f i e d i n t h e r e f e r e n c e d r e t d i n i n g r i n g d o c um e n t s f o r
s u i t a b i l i t y i n t h e p ~ r t i c u l a r m i l i t a r y e q u i p r wn t 5 e i n . d e s i g n e d ( c o n -

?s i d e r i n g t h e a p p l i c a t i o n a n d e n v i r o n l n e n t ~ l c o n d i t i o n s .

4
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5. DETAILED REQU I REMENT S

L

5 . 1 T h e d e t a i l e d r e q u i r e m e n t s f o r p r e f e r r e d r e t a i n i n g r i n g s a r e c o n t a i n e d
i n t h e a p p l i c a b l e r e t a i n i n g r i n g d o c um e n t a n d a s s o c i a t e d p r o c u r e m e n t s p e c i -
f i c a t i o n . If t h e r e i s d i s a g r e e m e n t b e t w e e n t h e n om i n a l p a r a m e t e r s l i s t e d i n
t h i s s t a n d a r d a n d t h e p a r a m e t e r s s p e c i f i e d i n t h e a p p l i c a b l e r e t a i n i n g r i n g

d o c um e n t o r a s s o c i a t e d p r o c u r e m e n t s p e c i f i c a t i o n , t h e p a r a m e t e r s s p e c i f i e d
i n t h e a p p l i c a b l e r e t a i n i n g r i n g d o c um e n t o r a s s o c i a t e d p r o c u r e m e n t s p e c i f i -

c a t i o n s h a l l p r e v a i l .

6 . NOT E S

6 . 1 D i m e n s i o n s . D i m e n s i o n s s h own i n t h e s e c t i o n s c o n t a i n e d h e r e i n
a r e i n i n c h e s .

6 . 2 B e r y l l i u n c o p p e r r i n g s a r e c o n s i d e r e d a c c e p t a b l e f o r n e w d e s i g n a n d
w i l l b e i n c l u d e d d u r i n g t h e n e x t r e v i s i o n o f t h i s d o c um e n t .

C u s t o d i a n s : P r e p a r i n g A c t i v i t y :
Am y - AR A i r F o r c e - 1 1
N a v y - ! ) S
A i r F o r c e - 1 1 . 4 g e n t :

DL A - 1 S
R e v i e w a c t i v i t i e s :

A r m y - ER ( P r o j e c t 5 3 6 5 - 0 0 2 0 )
I i a v y - AS , S ! +
A i r F o r c e - 9 9
DL A - I S

U s e r a c t i v i t i e s :
A r m y -
N a v y - MC
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SECT I ON 1 0 1

R I NG , RE TA I N I NG , EXT ERNAL

APPL I CABL E ~ c uMENT : MS3 2 1 [

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

‘-il--

1—-—J-
T w

-“T
s

.1

. *
MAT ER I AL T ENS I L E STRENGTH ( PS I ) M I N PROT ECT I VE F I N I SH

ST E E L , CARBON NOT SPEC I F I ED 2 1MC PLAT E
1

CRES NOT SPEC I F I ED PASS I VAT E

I PHOSPHOR BRONZ E I W I T SPEC I F I ED I NOT SPEC I F I ED I

I s I D I I I . I MS3 2 1 1

S I ! A F T

D I AME T ER I “E’I wI T I’ NS;LLE DI::,D I AME T ER, 1 1 1 1

t . 1 8 8 I . I9 7 I . 0 6 2 I , 0 3 1 I . I2 5 I - 1

I . 2 1 9 I . 2 3 0 . 0 4 6 . 0 3 1 . I7 3 - 2

. 2 5 0 . 2 6 6 . 0 6 2 . 0 3 1 . [ 3 8 - 3

I . 3 7 5 I - 5
I

1 t
—

1

. 3 1 2 1 . 3 2 8 . 0 7 9 . 0 3 9 . 2 5 0 - 4

. 3 9 4 . 0 9 4 . 0 4 7 . 3 1 3

I . 4 3 8 1 . V5 9 . I0 9 . 0 5 5 . 3 7 6 I - 6, 1 1 1 1

t . 5 0 0 I . 5 2 5 i . 1 2 5 I . 0 6 3 i . 4 3 8 1 - 7

I . 5 6 2 I . 5 9 1 1 , 1 4 1 1 . 0 7 0 I .U9 3 I - 8

. 6 2 5 . 6 5 6 . 1 5 6 . 0 7 8 . 5 4 7 - 9

. 6 8 8 . 7 2 2 . 1 7 2 . 0 8 6 . 6 0 2 - 1 0
n , 1 1 iI . 7 5 0 I . 7 8 8 1 . I8 8 1 . 0 9 4 I .6 s 6 I -11# 1 u 1I . 8 1 2 I . 8 5 3 I . 2 0 3 i . 1 0 2 I . 7 1 1 I - 1 2

I . 8 7 5 I . 9 1 9 I . 2 1 9 i . 1 0 9 I . 7 6 5 I - 1 3
1 1 1 1

. 9 3 8 .W . 2 3 ~ . 1 1 7 . 8 2 0 - 1 4

1 . 0 0 0 I . 0 5 0 . 2 5 0 . 1 2 5 . 8 7 4 - 1 5

1 0 1 . 1
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SECT I ON 1 0 2

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

R I NG , I ? E TA I N I NG , EXT ERNAL , BAS I C

APPL I CABL E DOCUMENT : MS1 6 6 2 4

. —

1 +

s

J-
l--

—.

I MAT ER I AL I SHA F T D I AME T ER I HARDNESS I PROT ECT I VE F I N I SH I

I . 2 5 0 TO . 4 6 9 I NCL

I

ROCKWE L L 3 0N - 6 9 . 5 - 7 3

ST E E L , CARBON . 5 0 0 TO , 8 1 2 I NCL ROCKWE L L 3 0M - 6 6 - 7 1 I CADM I UM P I AT E
. 8 7 5 TO 1 . 0 0 0 l I t CL ROCKWE L L C - 4 7 - 5 3

I 1 . 0 6 2 T 0 3 . 2 5 0 I NCL I ROCKWE L L C - U7 - 5 2 ]
3 . 5 0 0 AND OVER ROCKWE L L C - U5 - 5 0

CRES . 2 5 0 TO . 8 1 2 I NCL RDCXWE L L 3 0M - 6 3 - 6 9 . 5 PASS I VAT E
. 8 7 5 AND OVER ROCKWE L L C - W I - 5 1

N ( N4 1NAL AL LOWABL E THRUST LOAD FOR R I RG

SHA F T D I AME T ER ASSEMBL I ES W I TH PARTS HAV I NG
MAX I 1 4 1MCORNER RAD I I OR CHAMF ERS

FROU
i

TO ST E E L OR CRES

. 2 5 0 . 4 6 9 U7 0 LB

. 5 0 0 . 6 2 5 9 1 0 LB

. 6 8 8 1 . 0 0 0 1 3 4 0 LB
1 . 0 6 2 I . 5 0 0 1 9 5 0 LB
I . S6 2 2 . 0 0 0 3 0 0 0 LB

2 . 0 6 2 2 . 6 8 7 5 0 0 0 LB
2 . 7 5 0 3 . 2 5 0 7 3 5 0 LB
3 , 5 0 0 5 , 0 0 0 1 0 5 0 0 LB

1 0 2 , I
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

, 1
s D 1 / MS1 6 6 2U DASH I W8 ERS

SHA F T FRE E E J T c ST E E L ST E E L
CADu l H

D I ANE T ER D I AME T ER
CORROS I OU

PLAT ED RES I ST I NG

. 2 5 0 . 2 2 5 . 0 3 5 . 0 2 5 . 0 2 5 , 4 5 0 - 1 0 2 5 - w2 5

. 2 8 1 . 2 5 6 . 0 3 8 . 0 2 5 . 0 2 5 . 4 9 0 - 1 0 2 8 - 4 0 2 8

. 3 1 2 . 2 8 1 .Ow , 0 2 6 . 0 2 5 . 5W - 1 0 3 1 - 4W 1

. 3WJ . 3 0 9 . 0 4 2 . 0 2 6 . 0 2 5 . 5 7 0 - l ow - 4 0 3 4

. 3 7 5 . 3 3 8 . 0 5 0 . 0 3 0 . 0 2 5 . 6 1 0 - 1 0 3 7 - W3 7

. W . 3 6 6 .Ow . 0 3 3 . 0 2 5 . 6 3 0 - 1 0 4 0 - W4 0

. 4 3 8 . 3 9 5 . 0 5 5 . 0 3 3 . 0 2 5 . 6 6 0 - 1 0 1 3 - W0 4 3

.W9 . 4 2 8 . 0 6 0 . 0 3 5 . 0 2 5 . 6 8 0 - 1 0U6 - U0 4 6

. 5 0 0 . W1 . 0 6 5 . 0 4 0 . 0 3 5 . 7 7 0 - I 0 5 0 - w5 0
.

. 5 6 2 . 5 2 1 . 0 7 2 , @ l l . 0 3 5 . 8 2 0 - 1 0 5 6 - 4 0 5 6

. 6 2 5 . 5 7 9 , 0 8 0 . 0 4 5 . 0 3 5 . 9 0 0 - l cm2 - W2

. 6 8 8 . 6 3 5 .0 8 u . 0 4 8 t .@+ 2 1 . 0 1 0 - 1 0 6 8 - ma

. 7 5 0 . 6 9 3 . 0 8 2 . 0 5 1 . 0 4 2 I , Ow l - I0 7 5 - Q0 7 5
(

. 6 1 2 . 7 5 1 . 0 9 6 . 0 5 4 . 0 4 2 1 , 1 5 0 - 1 0 8 1 - wa I

. 8 7 5 . 8 1 0 . I o u . 0 5 7 .W2 1 . 2 1 0 - 1 0 8 7 - w8 7

. 9 3 8 . 8 6 7 . 1 1 0 . 0 6 3 . 0 4 2 I . 3U0 - I0 9 3 - wa 3

1 . 0 0 0 . 9 2 5 . 1 1 6 . 0 6 5 .0U2 I . u l o - 1 1 0 0 - U l o o

1 . 0 6 2 . 9 8 2 . 1 2 2 . 0 6 9 , 0 5 0 1 . 5 0 0 - 1 1 0 6 - 4 1 0 6

1 . 1 2 5 1 . 0 4 1 . i2 8 . 0 7 1 . 0 5 0 I . 5 5 0 - 1 1 1 2 - 4 1 1 2

1 . 1 8 8 I . 0 9 8 . 1 3 2 . 0 7 2 . 0 5 0 1 . 6 1 0 - 1 1 1 8 - U I 1 8

1 . 2 5 0 1 . 1 5 6 . 1 4 0 . 0 7 6 , 0 5 0 1 . 6M - 1 1 2 5 - ! 1 2 5

1 . 3 1 2 1 . 2 1 4 . 1 $ 6 . 0 7 6 . 0 5 0 1 . 7 5 0 - 1 1 3 1 - ~ 1 3 1

I . 3 7 5 1 . 2 7 2 . I5 2 . 0 8 2 . 0 5 0 1 . 8 0 0 - 1 1 3 7 - N1 3 7

1 .U3 8 I . 3 3 3 . 1 6 0 . 0 8 6 . 0 5 0 I . 8 7 0 - 1 1 ~ 3 - U I * 3

1 . 5 0 0 1 . 3 8 7 . 1 6 8 . 0 9 1 . 0 5 0 1 . 9 3 0 - 1 1 5 0 - 4 1 5 0

1 . 5 6 2 1 . 4 4 6 . 1 7 2 . 0 9 3 . 0 6 2 2 . 1 0 0 - 1 1 6 6 - 4 1 5 6

I . 6 2 5 1 . 5 0 3 . 1 8 0 . 0 9 7 . 0 6 2 2 . 1 7 0 - 1 1 6 2 - 4 1 6 2

I . 6 8 8 1 . 5 6 0 . 1 8 4 , 0 9 9 . 0 6 2 2 . 2 4 0 - 1 1 6 8 - U 1 6 8

I . 7 5 0 1 . 6 1 8 . I8 8 . 1 0 1 . 0 6 2 2 . 3 1 0 - 1 1 7 5 - 4 1 7 5

1 . 8 1 2 1 . 6 7 5 . 1 9 2 . 1 0 2 . 0 6 2 2 . 3 8 0 - 1 1 8 1 - 4 1 8 1

1 . 8 7 5 I . 7 3 5 . 1 8 6 . 1 0 4 . 0 6 2 2 , wo - 1 1 8 7 - 4 1 8 7

1 0 2 . 2
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

r
s D

SHA1 7 FRE E E J T

D I AME T ER D I AME T ER

L
2 . 0 0 0 1 . 8 5 0 . 2 0V . 1 0 8 . 0 6 2

2 . 0 6 2 1 . 8 0 6 . 2 0 8 . 1 1 1 . 0 7 8
r

1 / MS1 6 6 2 4 DASH NUMBERS

c ST E E L ST E E L
CAN I UM CORROS I ON
PLAT ED RES I ST I NG

* I
2 . 5 5 0 - 1 2 0 0 - 4 2 0 0

1

2 . 6 8 0 - 1 2 0 6 . U2 0 6

2 . 7 5 0 - 1 2 [ 2 - U2 1 2

2 . 8 7 0 - I2 2 5 - U2 2 5

2 . 9U0 - 1 2 3 1 - U2 3 1
,

3 . 0 1 0 - 1 2 3 7 - ~ 2 3 7

E-
l+- 1 2 . 1 9 7 I . 2 2U I . 1 1 9 I . 0 7 8

2 . U3 8

2 . 5 0 0

2 . 6 2 5

2 . 6 8 8
I

2 , 7 5 0
I

2 . 8 7 5

2 . 9 3 8

3 . 0 0 0

3 . 1 2 5

I 2 . 2 5 5 I . 2 2 8 I . 1 2 0 I . 0 7 8 3 . 0 7 0 I - 1 2U3 I - U2 q 3

I 2 . 3 1 3 j . 2 3 2 I . 1 2 2 I . 0 7 8 3 . 1 2 0 I - 1 2 5 0 I - U2 5 0 I
2 . 4 2 8 I . 2M2 I . 1 2 7 I . 0 7 8 3 . 2 5 0 I - 1 2 6 2 I - U2 6 2 I
2 . * 8 5 i . 2 4 6 I . 1 2 9 I . 0 7 8

1 # I

I 2 . 5 4 3 I I . 0 9 3 ;

I 2 . 6 5 0 I , 2 5 6 I . J 3 3 I . 0 8 3
1

3 . 6U0 - 1 2 9 3 - V2 9 3

3 . 6 9 0 - 1 3w - U3 0 0

3 . 8 2 0 - 1 3 1 2 - U3 I2

I 2 . 7 1 7 I . 2 6 0 I . 1 3 6 I . 0 9 3
1 I 1

t
2 , 7 7 5 I .093

1 I I

2 . 8 9 2 I I .093
1 I

3 . 9 5 0 I - 1 3 2 5 I - 4 3 2 5 IE3 . 2 5 0

3 . 5 0 0

3 . 6 2 5

3 . 7 5 0

3 . 8 7 5

I 3 . 0 0 6 I . 2 8 0 I . 1 4 5 I . 0 9 3

4 . 2 5 0 I - 1 3 5 0 I - 4 3 5 0 I
3 . 3 5 2 I . 2% I . 1 5 3 I . 1 0 9 4 . 3 7 0 I - 1 3 6 2 I - 4 3 6 2,

U . 5 0 0 I - 1 3 7 5 I - U3 7 5 I3 . U6 8 I . 3 1 0 ] . 1 6 0 I . 1 0 9
1 1

4 . 6 0 0 I -1387 I - U3 8 7 I3 . 5 8U I . 3 1 8 I . 1 6 3 I . 1 0 9 ,
1 I

U . 7 8 0 - I u o o I - wo o 1I 4.000 3 . 7 0 0 . 3 1 8 . 1 6 3 . 1 0 9

3 . 9 8 9 . 3 1 8 . 1 7 6 . 1 0 9
,

5 . 0 0 0 I - IU2 5 I - 4U2 5 1

t+=-
1 1

5 . 3 7 0 - 1 4 5 0 - w5 0 IU . 2 2 3 . 2 8 5 . 1 2 8 . 1 0 9

U . 4 5 8
I

. 3 0 3 . 1 3 6 . 1 0 9
i

I u . 7 5 0 5 , 6 7 0
I

- I~ 7 5
I

- UU7 5
I

I 5 . 0 0 0 U . 6 8 2
I I

5 . %0
I

- 1 5 0 0 I - 4 5 0 0 I
1 / ACTUAL CL EARANCE D I AME T ER UHEN THE R I NG I S SPRUNG OVER THE SHA F T PR I OR

TO I NSTAL LAT I ON I MTO THE GROOVE .

1 0 2 , 3

L
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-— SECT I ON 1 0 3

R I NG , RE TA I N I NG , EXT ERNAL , BEVE L ED

APPL I CABL E DOCUMENT : MS1 6 6 3 0

~SE E Vlt W A

i
— 1.

I
I
I
L

t

.

H
--k

15°

VIEW A
ENLARGED

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

(
MAT ER I AL SHA F T D I AME T ER HARDMESS PROT ECT l \ E F I N : SH

i .–— - .- —----- —

I 1.000 RJ CKWE L L C 4 7 - 5 3
/ ST E E L . CAREOR 1 . 0 6 2 TO 3 . 2 5 0 I NCL ffOCKWELL C-117-52 CADMIUM PLATE

I

3.S00 AND OVER ?OCKWE L L C - U5 - SO

~ CRES ROCKWE L L C - VW - 5 1

(ALL RINGS)
PASS I VAT E

‘ —

.—
NOMINAL i ALLOWABLE THRUST LOAD FOR RING

SHAFT DIAME;ER AsSE4@Ll ES WITti PARTS HAVING
MAX i MuP CORNER R t O l l OR CHAMFER

— —-.

[--;R: f “*-=2rE:::;R’s
. 1. 1 9 5 0 LB

I 1 . 5 6 2 I 2 . 0 0 0 3 0 0G LB
2 . 0 6 2 ,

i
2 . 6 8 7 < o o o LR

2 . 7 5 0 3 . ? ! 0

I

7 3 ~ o L@

? . 5 0 0
I

4 . 0 0 0 I 0 5 0C LB

-— -
J

‘ 0 3 . 1

Downloaded from http://www.everyspec.com



M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

P

s D
! / MS1 6 6@ D& I I UMDER

,
SHA F T FRE E E J T c ST E E L ST E E L

D l & t E T ER D I ME T ER CA t 3 t l UU Cmms l w
PLAT ED RES I ST I NG

I . ow . 9 2 5 . 1 ’ 1 6 . 0 6 5 . 0 6 2 1 . 4 1 0 - 1 1 0 0 - W t o o

1 . 0 6 2 . 9 8 2 . 1 3 2 . L - .m9 . 0 5 0 1 . 5 0 0 - 1 1 0 6 f . - 4 1 0 6

1 . 1 2 5 I . o u l . 1 2 0 . 0 7 1 . 0 5 0 1 . 5 5 0 - 1 1 1 2 I - 4 1 1 2

1 . 1 8 0 ‘ ‘ I . o ! m r
. 1 3 2 . 0 7 2 . , 0 5 0 I . c l o ● l l l o - 4 1 1 8

i . 2 5 0 I 1 . 1% . I q o . 0 7 6 . . ow 1 . 6 9 0 - 1 1 2 5 - Q1 2S

1 . 3 1 2 1 . 2 1 f l . 1 ~ . 0 7 6 . - I . ? * - 1 1 3 ( - Q1 3 1 -
I , 3 7 5 / ; ’ ~ “ 1. 2 7 2 ; . 1 5 2 .b 6 2 m 1 . 8 0 0 - 1 1 3 7 - 4 1 3 7

1 . U3 6 I I . 3 3 3 . 1 6 9 . 0 0 6 . 0 5 0 I . 8 7 0 - I I * 3 + I Q3

1 . 5 0 0 1 “ 1 . 3 6 7 . 1 6 8 . 0 9 1 . 0 5 0 1 . 9 9 0 - 1 1 s “ - ~ f ! l l

. 1 7 2 . 0 9 3 . 0 6 2 2 . 1 0 0 “ - 1 1 5 6 - U1 5 6
<

1 . 6 2 5 1 . 5 0 3 . [ 8 0 ~0 9 7 . 0 6 2 2 . 1 7 0 - 1 $ 6 2 - 4 1 6 2
1 . 6 8 7 I . 5 6 0 . 1 8U . 0 9 9 . 0 6 2 2 . 2W - 1 1 5 8 - U1 6 8

1 . 7 5 0 1 . 6 1 8 . 1 0 8 . 1 0 1 , 0 6 2 2 . 3 1 0 - 1 : 7 5 - U1 7 5

1 . 8 1 2 1 , 6 7 5 . 1 9 2 . 1 0 2 . b 6 1 2 . 3 6 0 - 1 1 8 1 - 4 ! 6 1

1 . 8 7 5 1 . 7 3 5 . 1 9 6 . I o u . 0 6 2 2 .w - 1 1 3 7 - 4 1 8 7

2 . 0 0 0 1 . 8U3 . 2 0 4 1 0 8 . 0 6 2 2 . 5 5 0 - 1 2 0 0 - Umo

2 . 0 5 2 1 . 9 0 6 . 2 0 6 . 1 1 1 . 0 7 8 2 . 6 8 0 - 1 2 0 6 - 4 2 0 6

2 . 1 2 5 I . %u . 2 1 2 . 1 1 3 . 0 7 8 2 . 7 5 0 - 1 2 1 2 - U2 1 2

2 . 2 5 0 2 . 0 8 1 . 2 2 0 . 1 1 6 . 0 7 8 2 . 8 7 0 - 1 2 2 5 - V2 2 5

2 . 3 1 2 2 . 1 3 9
- - -

. 2 2 2 - i 1 8 . 0 7 8 2 . 9 4 0 - 1 2 3 1 - 4 2 3 I

2 . 3 7 5 2 . 1 9 7 . 2 2U . 1 1 9 . 0 7 8 3 . 0 1 0 ~ ; 2 ~ 7 - U2 3 7 ‘ -
- — . . . .

: . 9 3 7 2 . 2 5 5
. — . - , - . — . . . —

. 2 2 6 . 1 2 0 . 0 7 8 3 . 0 7 0 - 1 2Q3 - U2 4 3

2 . 5 0 9 2 . 3 1 3 . 2 3 2 . t 2 2 .Q7 8 3 . 1 2 0 - 1 2 5 0 . - 4 2%
.

2 . 6 2 6 2 . 4 2 6 . S2 . 1 2 7 . 0 7 8 3 . 2 3 0 - 1 2 6 2 - * 2 6 2

2 . 5 8 7 2 .Q8 5 . 2Q6 . 1 2 9
— .

. 0 7 8
— - —

3 . 3 2 0 ? - i x i - U2 6 8

2 . 7 5 0 2 . 5U3 . 2 4 s . 1 3 1 . 0 9 3 3 .W - 1 2 7 5 ‘ - - u 2 7 5 -

2 . 8 7 5
. —

2 . 6 5 9 . 2 5 6 I3 3 . 0 9 3 3 . 5 7 0 - 1 2 3 7 - 4 2 8 7

2 . 9 3 7 2 . 7 1 7 2 6 0 . 1 3 6 . 0 9 3 3 . 6 4 0 - 1 2 9 3 - V2 9 3—
3 . 0 0 0

— - —— . — — - - - . ..
2 . 7 7 5 . 2 6V . 1 3 8 . 0 9 3 3 . 6 9 0 - 1 . mo - U3 0 0

3 . 1 2 : 2 . 8 9 2 2 7 2 . I w ’ . 0 9 3 3 . 8 2 0 - 1 3 1 2 - U3 1 2,
3 . 2%J 3 . 0 0 6 ~2 8 0 1 4 5 1 .093 3. 9U0 -1325 -U325 -

-—.
3.500 3.237 .285 -tW1 ~ .409

—- . . -— -
w. 250 - I 350 -U3%0

—--
3.625 3.352 .296 .153 .109 u. 370 -1362 -4362

3.750 3. U68 . 3 1 0 . ; 6 0 . 1 0 9 u . 5 ( X I - 1 3 7 5 - 4 2 7 5
— -

3 . i 3 7 \ 3 . 5 8U . 3 1 8 . 1 6 3 1 0 9 “ - -U . 6 0 0 - 1 3 F J 7 - u 3 8 7

U . 0 0 0 3 . 7 0 0 3 1 8 . : 6 3 1 0 9 u . 7 8 0 - I u o o - Uu o o —
+

1/ ACTUAL CLEARANCE D; AMETER WEM lME RING IS SPWIIG OVER THE

SHAFT PRIOR TO !HSTALLATION :NTO GROOVE

1 0 3 . 2
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>.-
S E C T I ON : OU

L

I

R ; NG . RETAINING, EXTERNAL, BOWE I J
AUp L l c ABL E DOCU t . f [ NTS : 1 4S1 6 6 2 8

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

-7k-T
1

j

I

L-Y

T

MATERIAL SHAFT DIAMETER HARDNESS PROTECTIVE FINISH

.250 TO .469 IMCL ROCKWELL 30M-69.5-73

.500 TO . 8 1 2 I NCL
ST E E L . CARBON

ROCKWE L L 3 0U - 6 6 - 7 1

. 8 7 5 TO 1 . 0 0 0 I NCL
CADNIUM PLATE

ROCKWELL C-47-53

1 . 0 6 2 TO 1 . 5 0 0 I NCL ROCKWE L L C - U7 - 5 2

. 2 5 0 1 0 . 8 1 2 I NCL ROCKWE L L 3@ t - 6 3 - 6 9 . 5
CRES PASS I VAT E

. 8 7 5 TO 1 . 5 0 0 I NCL ROCKWE L L C - UN - 5 1

J

MCK4111AL I ALLLWA13LE THRUST LOAO FOR RING

SHAFT OIAMETER
ASSEMBLIES WITH PARTS HAV I NG

MAX I MUM CORMER RAO I I OR ChAMF ERS

FR@4 I TO I ST E E L OR CRES

.250 .Q69 470 LO

.So o .625 910 LB

.688 I.000 1340 LB

1.062 1.500 1950 LB

1 0 4 . 1

L

Downloaded from http://www.everyspec.com



M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

1
s D II M316t:5 DASH NuMBIRS

! —— .—— —— -

SHAFT FREE E~J 1 Y c
nl[[l Sl[fl

DIAMETER OIAMfTER
I

I i c A 2 1 4 1 u ! . \ Colikoslok
PLA1[.) R[$ISIING

r —-
=_._.+– - .~--— * -- —- -

.250 ,225 .035 .025 .025 .(yl? U50 ! -IC25 -U025
I—. 1- — - -z.—

.281 .256 .038 .025 .025 . 0U7 U9 0 -1028 -U028
- —— -- — --

.312 .281 . Ouo .026 ,025 .0U7 I 5U0 i -lo~l : -U03 I
—— —–L .- — . .

. 3UU .309 .0U2 .026 .025 . 0U7 .570
I

-I03U ; -U03U
-—..—— -

.375 .338 .050 .030 .025 OU7 610 1037

{

-U1337
-— —— - --—- .-— --— ------- 4-:. —-. - -

. U06 .366 .054 .033 .025 . 0U7 .630 I - I Owo -Uouo
~ .— L ——- ----- .-.

. V38 .395 .055 .033 . C25 . 0U7 .660 / -IOU3 -UOU3

. ti9 . U2 9 . 0 6 0 . 0 3 5 . 0 2 5 .OU7
1

. 6 8 0 1 - I OU6 - UOU6
_ _ _

. m . 4 6 1 . 0 6 5 . 0 4 0 . 0 3 5 . %3 . 7 7 0
I

- 1 0 5 0 - U0 5 0
- —

. 5 6 2 . 5 2 1 . 0 7 2 , 0 4 1 . 0 3 5 . 0 6 3 . 8 2 0 / - 1 0 5 6 - u o 5 t l
— .

. 6 2 5 . 5 7 9 . 0 8 0 .C4 5 . 0 3 5 . 0 6 3 , ,3DC - 1 0 6 2
I

- U0 6 2 ~
1 ———— . 4

. 6 8 8 , 6 3 5 .0 8U .Ow . 0 4 2 . 0 7 3 1 . 0 1 0 - 1 0 6 8

. 7 5 0 . 6 9 3 . 0 9 2 . 0 5 1 . 0 4 2 . 0 7 3 1 . 0 3 0 - 1 0 7 5
1

1
— - — .

. 8 1 2 , 7 5 1
. — - - -

. 0 9 6 ,0 5U . 0U2 . 0 7 3 1 1 . 1 5 0 - 1 0 8 1 - U0 8 1
— . — _ .

. 8 7 5 . 8 1 0 . 1 0 4 . 0 5 7 . GU2 . 0 7 3 . 1 . 2 1 0 - 1 0 8 7 - %0 8 7
1

. 9 3 8 . 8 6 7 , 1 1 0 . M3 . 0U2 . 0 7 3 I 3U0 - 1 0 9 3 ~ - U0 9 3 (
- A1

1 . 0 0 0 . 9 2 5 . 1 1 6 . 0 6 5 .0U2 . 0 7 3 I . U I O - 1 1 0 0 - u l c ~

!
J

1 . 0 6 2 . 9 8 2 , 1 2 2 . 0 6 9 .C5 0 .C8 5 I 5C0 - I l o c - U I 0 6
. — .1

1 . 1 2 5 i . o ~ l . 1 2 8 . 0 7 1 . 0 5 0 . 0 8 5 I , 5 5 0 - 1 1 1 2 I - U I 1 2
, I

1 . 1 8 8 1 . 0 9 8 . 1 3 2 . 0 7 2 . 0 5 0 .C8 5 I . L I O -1118
~-

1,250 1.156 .Iwo .076 . G50 . 08EI I ,690 -1125

1.312 I,21U .146 .076 .050 ,085

:: ‘ ;;;;; -<~
I .375 1,272 .152 .082 .050 . C85 .

--- .4
I . W38 1.333 160 .086 .050 .085 I .870 -IIU3. -UIU3

-. .

1.500 1.387 . 168 .091 .050 .085 I .990 -1150 -U15C
1 /

1/ ACTUAL CLEARAMCE DIAMETER wHEN THE RIN6 IS SPRUNG OVER ‘HE SHAFT PRIOR TO
INSTALLATIW I I ITHE GROOVE.

I OU . 2
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SECT I ON 1 0 5

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

RIIIG, RETAINING, fXTERNAl, BOWED “E”

APPLICABLE DOCUMENT: MS16634

I

-iP T

hTs

-!&
4- P

MATERIAL

+

SHAFT CIAUETER
.— —.—. .

.i25 TO .219 IMCL

STEEL. CARBON .250 TO .3I2 INCL
I

.375 TO 1.375 INCL1

I I 125 TO .2I9 INCL1
I CRES .250 TO ,3I2 I NC L
I

.375 10 1.375 I NC L

HARDNESS
I

PROTECTIVE FINISH

ROCKWELL i5N-8U.5-87

ROCKWELL 30N-66.5-71 I CADM I UM PLATE

ROCKWELL C-47-52
!

ROCKhELL 15N.82,5-86
I

ROCKWELL 30N-63-69.5 PASSIYATE

ROCKbELL C-UU-5i

I

s la I I I I MSI0634 DASH NUMBER
NOM I NA L ‘ u

SHAFT
FREE LIT p=

I
OIAMETER

21AMETER
I PLATEO.——

1 2 5 . 0 9 4 I . 0 7 3—

I : I S 6 : . l ’ ~ : . 0 9 0
.188 ; ,IV5
.2I9 \ .te5

.250 ~ .207

.312 I .243

.375 I .30C

.438 : .337

I .500 .392
I . 6 2 5 : 4 8 0

I .75C
i

.574
(j75 .668

; ,,18,j 1.066

.Icl

.132

.t67

.136

.188

.1S3

.2I3
2UC

.—— —
.Clc
. C 1 5
. 0 1 5

. 0 1 5

. C 2 5

. C 2 5

. C 3 5

. C 3 5

. 0 4 2

. 0U2

. 2 8 J . 0 5 C

. 3 2 6 ~ . 0 5 0

. 0 2 9

. 0 3 5

. 0 3 8

. 0 5 1

. 0 6 0

. 0 5 8

.C6 8

. 0 6 8

.0 8U

. 0 8 9

. 1 0 0

. I c c

-IC12 ‘-

-IC15
-1018
-IC21
-IC25
-IC31

-IC37
-IOU3
-1050
-IC62
- I C75

-1067
. 2 9 7 C 6 2 1 2U I -i lie

STEEL
CORROSION
RESISTING

-Uol:

-W15
-uJ18

-402 I
-UC25
-U03 i
-U037
.lJcl~3

-U050
-4062
-U075

1 . : 7 5 1 . 2 1 3 . 3U8 c t 2 . J 2U ~ - 1 1 3 7 ! - 4 1 J 7 1
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SECT I ON I O ( 5

RING, RETAINING, EXTERNAL, CRESCENT

APPLICABLE 00CUMENT: MS 16632

I——
-Jl--1

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

MAT ER I AL I SHA F T D I AME T ER I HARDNESS I PROT ECT I VE F I N I SH I
I .1 2 5 TO . 1 8 8 I NCL

I . 2 1 9 7 0 . U3 8 I NCL
ST E E L , CARBON

. 5 0 0 T 0 . 8 1 2 I NCL

I . 8 7 5 1 0 2 . 0 0 0 I MCL

ROCXWE L L 1 5N - 8 6 - 8 8 . 5

ROCKWE L L 3 0N - 6 7 . 5 - 7 2
CA I M I UM PLAT E

ROCKWE L L 3DN - 6 6 - 7 1

ROCKWE L L C - 4 7 - 5 2

. 1 2 5 TO . 1 8 8 I NCL

CRES . 2 [ 9 TO . 8 1 2 I NCL

. 8 7 5 TO 2 . 0 0 0 I NCL

ROCXUE L L 1 5N - 8 2 . 5 - 8 6

ROCKWE L L 3 0M - 6 3 - 6 9 . 5 PASS I VAT E

ROCXWE L L C - V I - 5 1

NOh! I NAL I AL LOWABL E THRUST LOAD FOR R I NG

SHA F T D I AME T ER
ASSEMBL I ES W I TH PARTS HAV I NG

MAX I MUM CORNER RAD I I OR CHAMF ERS

FROM

. 1 2 5

: : :
. 2 1 9
. 2 5 0
. 2 8 1
. 5 0 0
. 6 8 8

1 . 1 2 5
I , 7 5 0

TO I R I NGS OF ST E E L OR CRES

. 4 3 7
, 6 2 5

1.000
1.500
2 . 0 0 0

3 0 LB
1 0 5 LB
1 1 0 LB
2 6 0 LB
2 3 0 LB
3 1 0 LB
6 1 0 L 8
8 8 0 LB

1 2 5 0 LB
1 9 2 0 LB

1 0 6 . 1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

1 s 1 I I I MS1 6 6 3 2 DASH NUMBERS I
NCN41NAL D

SHAFT FREE E

DIAMETER DIAMETER
‘m

# 1 , , a
i

I . 1 2 5 I .102 I . 0 3 1 I . 0 1 5 I - 1 0 1 2 I - NO1 2 I

I .156 i ,131 I . 0 3 7 I . 0 1 5 I - 1 0 1 5 I - 4 0 [ 5 I

I . 2 1 9 I . ’ 8 7 I .o~u I .025 I - 1 0 2 1 I - U0 2 I I

I . 2 5 0 I . 2 1 1 I . 0 5 0 I . 0 2 5 I - 1 0 2 5 I - U0 2 5 I

I .281 I .2~2 I .049 I .025 I -1028 I -*028 I

I . 3 1 2 I . 2 7 0 I , 0 5 3 I . 0 2 5 I - 1 0 3 1 I - 4 0 3 I I

I ● 3 7 5 I . 3 2 8 I . 0 6 0 I .025 I - I0 3 7 I - N0 3 7 I

I .U-06 I . 3 5 9 I . 0 6 3 I . 0 2 5 I -1040 I + ( Y +O I
i .Q3 8 I . 3 8 6 I . 0 6 5 I . 0 2 5 I - I OU3 I - Y0 4 3 I

I . 5 0 0 I . w l I . 0 7 0 I . 0 3 5 I - i0 5 0 I - 4 0 5 0 I

I . 5 6 2 I .U9 7 I . 0 7 8 I . 0 3 5 I - 1 0 5 6 I - U0 5 6 I

I , 6 2 5 I . 5 5 3 I . 0 8 1 I , 0 3 5 I - 1 0 6 2 I - 4 0 6 2 I

, 6 8 8 . 6 0 8 . 0 8 6 , o ~ 2 - I ( K8 - U0 6 8

. 7 5 0 , 6 6 5 . 0 9 0 .OU2 - I0 7 $ - U0 7 5

. 8 1 2 . 7 2 1 . 0 9 7 .OU2 - 1 0 8 [ - ~ 0 8 I

. 8 7 5 . 7 7 7 . 1 0 5 . ( N2 - 1 0 8 7 - U0 8 7

. 9 3 8 . 8 3 0 . 1 1 2 .OU2 - I0 9 3 - 4 0 9 3

1 . 0 0 0 . 8 8 7 . I2 0 . 0 4 2 - 1 1 0 0 - U l o o

1 . 1 2 5 . 9 9 7 . 1 3 5 . 0 5 0 - 1 1 1 2 - 4 1 1 2
4

1 . 2 5 0 1 . 1 ) 0 . i 5 0 . 0 5 0 - 1 1 2 5 - N1 2 5

I . 3 7 5 I . 2 2 0 , 1 6 5 . 0 5 0 - 1 1 3 7 - 4 I 3 7

I . 5 0 0 1 . 3 3 1 . 1 8 0 . 0 5 0 - 1 1 5 0 - U1 5 0
4

I . 7 5 0 I . 5 5 5 . 2 1 0 . 0 6 2 - 1 1 7 5 - u I 7 5

2 . 0 0 0 I . 7 7 7 . 2U0 . 0 6 2 - 1 2 0 0 - M2 0 0
b

1 0 6 . 2
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$[c Tlo# 107

RING, RETAINING, EXTERNAL “E

APPLICABLE DOCUMENT: !AS 16623

I T- -l

MATER I AL

STEEL, CAR60R

CRES

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

Em7\—
s

SHAFT DIMdETER HARoNESS PROTECTIVE FINISH
I

—.-. 1

. 0 6 2 TO . 1 2 5 INCL
.156 TO .312 INCL

.375 TO 1.375 INCL

. 0 6 2 TO . 1 2 5 I I ( C L

. 1 5 6 TO . 3 1 2 l M c L

. 3 7 5 TO 1 . 3 7 5 I NCL

ROCKWELL 15N-8U. %-87
ROCKWELL 30N-66.5-71 CAD J I UU P L A T E

ROCKWE L L C-U7-52
I

ROCKWELL 15N-82. +85
ROCKWELL 30N-63-69,5

T

PASSIVATE

ROCKWELL C-UU-51

s o MS 1 6 6 3 3 OASH N I P 4 B ERS

SHAFT FREE
f

T STEEL (
MAX

STEEL

OIAMETER DIAMETER CADM I UM CORROS I ON
PLAT ED RES I ST I NG

. 0 6 2 . 0 5 1 . 0 5 7 . 0 1 0 - 1 0 0 6 - UO0 6

.0 9 u . 0 7 3 . 0 6 3 0 1 5 - 1 0 0 9 - UO0 9
. 1 2 5 . 0 9 u , 0 7 3 . 0 1 5 - 1 0 1 2 - 4 0 1 2
. 1 5 6 . 1 1 4 . 0 9 0 . 0 2 5 - 1 0 1 5 - UO1 5
. 1 8 8 . I W5 . 1 0 1 . 0 2 5 - 1 0 1 8 - UO1 8
. 2 1 9 . 1 8 5 . 1 3 2 . 0 2 5 - 1 0 2 1 - U0 2 1
. 2 x l . 2 0 7 . 1 6 7 . 0 2 5 - 1 0 2 5 - $ 0 2 5
. 3 1 2 . 2 4 3 . 1 3 6 , 0 2 5 - 1 0 3 1 - 4 0 3 I
. 3 7 5 . 3 0 0 . 1 6 6 . 0 3 5 - 1 0 3 7 - 4 0 3 7
. 4 3 6 . 3 3 7 . 1 8 3 . 0 3 5 - 1 0 0 3 - WU3
. n o . 3 9 2 . 2 1 3 . o ~ 2 - 1 0 5 0 - Uow
. 6 2 5 . U6 0 . 2U0 *OU2 - 1 0 6 2 - U0 6 2
. 7 5 0 . 5 7U . 2m3 . Ow - 1 0 7 6 - U0 7 5
. 8 7 5 . 6 6 6 . 3 2 6 . 0 5 0 - I OR7 - U0 8 7

1 . 1 8 8 I . 0 6 6 . 2 9 7 . 0 6 2 - 1 1 ! 8 - V I 1 8
1 . 3 7 5 1 . 2 1 3 . 3U8 . 0 6 2 - 1 1 3 7 - 4 I3 7

L

1 0 7 . I
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SECTION 1 0 8

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

RING, RETAINING, EXTERNAL, “E,” REINFORCED

APPLICABLE DOCUMENT: MS3215

‘-- T
s

. - - J-

MAT ER I AL SHAFT DIAMETER HARDNESS PROTECTIVE FINISM

.094 AND.125 ROCKWELL 15R-(1~.5-87

STEEL. CARBON .156 TO .312 iNCL ROCKWELL 30N-66.5-71 CADMIUM PLATE

.375 TO .562 INCL ROCKWELL C-~7-52

. 0 9 4AN0 . 1 2 5 ROCKWE L L 1 5N - 8 2 . 5 - 8 6

CRES .156 TO . 3 1 2 I NCL ROCKWE L L 3 0N - 6 3 - 6 9 . 5 PASS I VAT E

. 3 7 5 TO , 5 6 2 I NCL ROCKWE L L C - W - 5 1

s D
Y MS3 2 1 5 DASH NUMBER

SHA F T FRE E E T
FRE E ST E E L ST E E L

D I AME T ER O I AME T ER
OUTS I DE CADM I UM CORROS I ON

D I AME T ER P I AT ED RES!STIMG
!

.084 .072 .073 .015 .206 - I 009 -Wo9
I. 125 .093 .099 .015 .270 -10[2 -UO12

156 .113 117 .025 .335 -1015 -fbol 5
:i88 . 1~3 :122 .025 .375 -1018 -4018
.219 . 138 .025 .446 -1021 -U02 I
.250 : ;:: ,163 .025 .515 -1025 -4025
.312 .2U2 .035 .588 -1031 -U03 I
.375 .292 :;:; .035 .660 -1037 -4037
. N38 .332 .219 .035 . 7U6 - I 043 -4043
.500 .385 .222 .042 .810 -1050 -U050
.562 . U30 .231 .042 .870 -1056 -U056

108.1
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SECTION 109

RING, RETAINING, EXTERNAL GRIP

APPLICABLE DOCUMENT: MS90707

+ c-—-’ l

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

J—.—.—
-H--T

1-
S

L

MAT ER I AL SHA F T D I AME T ER HARDNESS PROT ECT I VE F I N I SH

. 0 9 3 ROCXWE L L 1 5N - 8 3 . 5 - 8 6
ST E E L , CAR8 0N 1 2 5 TO . 1 8 7 I NCL ROCKWE L L 3 0N - 6 5 - 6 9 . 5 CADM l l M4 PLAT E

: 2 5 0 TO . 7 5 0 I NCL ROCKWE L L C - 4 6 - 5 1

. 0 9 3 ROCKWELL 15N-8205-86
CRES 125 TO .187 INCL ROCKWELL 30N-63-69.5 PASSIVATE

:250 TO .750 INCL ROCXWELL C-44-51

N@4 i NAL AL LOWABL E THRUST LOAD FOR R I NG
ASSEMBL I ES W I THOUT GROOVE . RE TA I NED

SHA F T PART SHARP CORNERED RAD I USEO OR CHAMF ERED

D I AME T ER ST E E L OR CRES

. 0 9 3 1 0 LB
. 1 2 5 2 0 LB
. 1 5 6 2 2 LB

I8 7 2 5 LB
; 250 35 LB
.312 U5 LB
.375 60 LB
. U37 60 LB
.500 65 L B

. 6 2 5 8 5 LB

. 7 5 0 9 0 LB J

1 0 9 . 1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

,.-
S D II

(

‘t

MS 9 0 7 0 7 DASH NuMBER
.—

SHAFT FREE E J T c s ic:i STEEL
I

~ DIAMETER
CADMIUM

DIAMETER
CORROSION

PIATED RESISTING
t-

1 ~ 4

I

T
.094 . o a 9 . 0 4 5 . 0 2 8 . 0 2 5 . 2 f J - I m -4009

1 125 .120 .070 . 0U8 .025 .33 -1012 -4012
t“

.156 .150 .079 .051 .025 .36 -1015 -~o15

.187 .181 .086 .052 .035 . Uu -1018 -4018

.250 .238 .101 .057 .035 .49 -1025 -4025

.313
/

.298 .114 ,073 .042 .68 -1031 -U031
1

.376 .35b .125 .075 . 0U2 . 7V -1037 -*037
t

.437 .U12 .138 .083 .050 .81 - I 043 -4043
1

.500 .470 .1$0 ,082 .050 I .90 -1050 -4050

.625 .593 .175 .100 .062 1.06 - 1 0 6 2 - u 0 6 2

. 7 5 0 . 7 0 6 . 1 7 6 , 1 0 4 : O z 1 . 3 2 - 1 0 7 5 - 4 0 7 5
. , A

1 / ACTUAL CLEARANCE DIAMETER WHEN THE RIN6 IS SPRUNG OVER T!IE SHAFT

1 0 9 . 2

Downloaded from http://www.everyspec.com



SECTION 110

RING, RETAINING, EXTERNAL, HEAVY-DUTY

APPLICABLE DOCUMENT: MS32r7

* C 4 T
4 1 -

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

MAT ER I AL SHA F T D I AME T ER HARDNESS PROT ECT I VE F I N I SH

. 5 0 0 AND . 6 2 5 ROCXUE L L 3 0N - 6 7 . 5 - 7 2
ST E E L , CARBON CAOM l l N4PLAT E

. 7 5 0 TO 2 . 0 0 0 I NCL ROCXWE L L C - 4 7 - 5 2

. 5 0 0 AND ,625
CRES

ROCXUE L L 3 0N - 6 3 - 6 9 . 5
PASS I VAT E

. 7 5 0 TO 2 . 0 0 0 I NCL ROCKWE L L C - W I - 5 1

(

NOMINAL ALLOWABLE THRUST LOAD FOR RIN6

SHAFT DIAMETER ASSEMBLIES WITH PARTS HAVING
MAXIMUM CORNER RADII OR CHAMFERS

FROM TO STEEL OR CRES

.500 650 LB

.625 750 LB

.750 1.000 2500 LB

1.062 I .375 WOO LB

1.500 1.750 5000 LB

1.938 2.000 6CW LB

11O.1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

! s D 1/ MS321’ DASH NuMBExI —.

SIIAtl tREt E J TI c STFfL STEEL

I CADM I UM4
D I AME l t R ~

CORROSION
DIAMETER

+==––––
PLATED RESISTING

1
t I

500 ; U60 .090 .050 . C5C .75 - I 050 -U050
—~--
! .625 I 575 106 .059 : .050 ~ .90 -1062 -UOC2

}
i

1. 750 .689 ; .127 I .077 1 ,07~ I 1 . 1 2 - 1 0 7 5 - U0 7 5
( I

+— ----
1 1 I 1

. 8 7 5
I

1
4

S o u . l ~ a . 0 8 3 . 0 7 8 1 . 2 5 - 1 0 8 7 - U0 8 7

~’----r+ - I 1 1 4

I .000 -~ ~
1, 151 , 1.37 ~ - I 098 .U098 i

I 1 1 1

I . 0 6 2 9 7 8 . 1 6 1 ~ . 0 9 0
- - - - - j

. 0 9 3 1 . 5 2 - 1 1 0 6 -uI06
.—— . _ __ ~-- 1

1.125
!

1.036

- -++++::” -+: ~ ::::: -~1~ ;

-4112
.—_. ——-. —

I.lum 1.087
, .— “——--~—--

1.250 1.150 .185 ~ .IC3 .093 I I 70 -1125 ! -v125
I 1*—— ---- + 1 —.—.

1 , 3 1 2 I , 2 C 8 , . 1 3 2 . I o t \ . 0 9 3 ~ 1 . ? 7 ~ - 1 1 3 1 - 4 1 3 1 1
~— 1 1 1 ——--— —- +

1 . 3 7 5 I , 2 6 8 I .200 .110 I . 0 9 3 , 1 . 8 3 i - 1 1 3 7 I - 4 1 3 7 I

I .500 1 . 3 8 0 j . 2 1 8 . 1 2 3 ! . 1 0 9 2 , 0 8 I - 1 1 5 0 \ - 4 1 5 0 I

I I .562 I .bj: : .213 .127 ; .109 1 2.1~ I -1156 I -4156 I
I 750 I. 608 .25U : I Uo I 09 2 3U

—- —~- — 1 T 1
1.938 I .762

7“-

:2u0- -d5w -+, -“25 i 2“58
=-*—- ——~ -

2.000 I .i3uo .290 .160 .12’ ‘ 2.bu -1200 ~ -U200
1 1.—

ACTLJAL CLEARANcE &lA MLTIR WHEN THE RING IS SPRUNG OVfR TII[ SHAI! PRIOR TO INSTALLATION

INT O TIIE G R O O VE.
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\
SECTI(M Ill

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

RING, f J I T A I N I N ( j , [XTIRNA1 INTERLOCKING

APPLICABLE DOCUMENT: 14!390708

E

I-D-+
1
.—.—

4--

T’
I
s - — .

J-. ~

I
I

- .
i

MArERIAL St!AFT DIAMETER HARDNESS PROTEC?lVf FINISH

i I I 1
—- -.——.

I STEEL. CARBON I
.469 TO .625 INCL I ROCKWE L L 3 0N4 5 5-7C.5 ~ CADMIUM PLATE I

I I .750 TO 3.375 II(CL I ROCKWELL C-47-52 i I

CRES .U69 70 3.375 INCL RCCK h E L L C - I J U - 5 1
I

PASS I VA T E
8 —— . . J

NOMINAL

SHAFT DIAMETER

FRO)4

. U69

.750

1$000

I .562

2.000

2.750

3.375

TO

.625

.875

I .500

i .875

2.625

3. 25G

—

A L LOWAB L E THRu S T LOAD F OR klNG
ASSEMBLIES MITM PARTS HA \ I NG !

MAX I MUM CORNER RAC I I I GR CNAMFLRS

STEEL OR CRES
——— —- 1

610 LB

88C LB

1250 LB

19C0 LB

305C LB

U3C0 LB
595c Ld I

111.1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

1 ,
I s D MS90708 DASH NUMBER

,—

SHAFT FREE I E T STEEL STEEL
CADMIUM ‘ CORROSION

DIAMETER DIAMETER , P L A l t J RE S I S T I NG
t - - ——

1
.U69 ; .*IU :. I 05 .035 -1OU6 -UOU6 ...— --- ---— . . — .

! .500 1 .U59 ; .098 .035 -,~507-—— --U050
-— ) 1

.569 .105 .035 -1062 ‘ -U062

? L I

.750 \ .673 ,135 . 0U2 -1075 : -4075, i

.875 I .796 ; .[35 . 0U2 -[od7 I -4087 It 1
1 J

1 . 0 0 0 t .863 I 88 .050 - I 098 -U0981.* f
I l.I25

!
I .002 . 188 .050 ‘ -1112 -4112

I
1.188 ‘ 1.064 I .188 .050 -Jlla ! -uI18

2
1.250 , 1.126 188 .050 -1125 ! -u I 251’

1
1.375 , 1.250 I .188 .050 -1137 -4137

? —.
i .500 1.37U I .188 .050 -I15C / +-4150

I .562 1.412 .222 .062 -1156 1 -u15G I

r- - ---e-
1.625 : 1.U7U

I
.222 .062 -1162

]
-uI62

--— —- 1
I .750 I .597 .222 .062 -({75 f -4175 ;

1.875 ‘ 1.721 .222
l-~—-——

.062 -1 [87 \ -U187 I

I 2.000 I .809 .262 .078 -1200 f -u 200 -1

? -. — I
I 2.I25 ! 1.933 ; .262 .078 -1212 : -4:12 !

i 2.250 ‘ 2.057 I .262 .078 -1225 -u225 ‘

t 1 — - ,

2.375
:80~::62

.078
-— :–- * ~oq

——. +- J
2.500 I .262 . C78 -1250 -I125C ‘

.— .—.
( 2.625 i 2.428 i .262 .078 -1262 -u262 I

L ---------- - ——-— — .- —— — - .—- ——. _——-. -~

/ 2.750 / 2.518 .323
I

.093 -1775 -4275

2.8?5 2.6U2 .322 093 -125? -4287 ;
* ---- --— -~
I 3.000 2. 75U i 329 .C93 -Ijcc -43C0 :

b I — - + — —1
1 3.250 3 013 ; .315 .093 -1325 -4325 IL---— .—.. .+ — - ——___ —~ —- 1

3 375 3.IIU ,395 .109 - 1 337 -63?= I
——.—.
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S E C T I ON 1 1 2

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

R I NG , RE T A I N I NG , E X T ERNA L , I NV ERT ED

APP L I CAB L E DOCUMENT : MS 1 6 6 2 6

E

r - )
s

L - (!

MA T ER I A L SHA F T D I AME T ER HARDNE SS PROTECTIVE F I N I SH

. 5 0 0 TO . 6 1 2 I NC L ROCKWE L L 3 0M - 6 6 - 7 1

S T E E L , CARBON .875 TO 1.000 INCL ROCKWELL C-U7-53 CADMIUN PLATE
1.062 TO 2.875 INCL ROCKWELL C-47-52

3.500 ROCXWELL C-45-50

.500 TO .812 tNCL ROCKWELL 30N-63-69.5

CRES .875 TO 1.000 INCL RocKwELLc-4q- 51 MSSIVATE

ABOVE 1.000 NoNE SPECIFIED

NOMINAL
ALLOWABLE THRUS T LOAD F OR R I NG

ASS EU6 L I E S W I TH PART S HAV I NG
SHA F T D I AME T ER MAX I MUM CORNER RAO I I OR CHAM F ERS

F RON TO R I NGS O F S T E E L OR CRE S

. 5 0 0 . 6 2 5 6 8 0 L 8

. 6 8 8 1 . 0 0 0 1 0 0 0 L B

1 . 0 6 2 I . 5 0 0 1 4 6 0 L B

1 . 5 6 3 2 . 0 0 0 2 2 5 0 L B

2 . 1 2 5 2 . 5 0 0 3 7 5 0 L f )

2 . 8 7 5 5 5 0 0 L 8

3 . 5 0 0 7 8 5 0 L 8

112.1

L
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

II MS16626 DASH NuMBERS
s D

SHAFT FREE E J T c STEEL S T E E L
D I AME T ER D I AME T ER CAWIUU CORROS l ~

P L A T ED RE S I S T I NG

. 5 0 0 . 4 6 1 , 0 8 0 . Ou l . 0 3 5 . 6 7 0 - I050 -~050

.562 .521 .088 .043 .035 .750 -1056 -W56

.625 ,579 .096 .048 .035 .830 -1062 -4062

.688 .635 .Iou .052 ,042 .9[0 -1068 -4ti8

.750 .693 .112 .056 . Mz .990 -1075 -407s
..—— -

t-

.812 .751 .120 .060 .0U2 I ,080 -1081 -U08 I
-. —..— -.—

8?5 .810 .128 . 06u . OW2 1.150 -1087 -14087
L — , t

\_ .938 i .867 .136 .068 . OU2 I .230 -1093 -W93
— .——

I 1.000 .925 . Iuu .072 0U2 1.310 -1100 -Uloo

I I .062 . 9 8 2 . I U7 . 0 7 3 . 0 5 0 I . 3 8 0 -1106 -UI06
—

1.125 I.oul .150 ~ .075 .050
1

‘- -+’””0
-1112 -UI12

—
1.188 I .098 .153 , .076 ‘ ‘-.050 I .520 -il18

t

-Ullll
.-A.

I .250
1

1.156 .157 , .079 .050 I .590 -1125 -u125
b- .— - .— . . . . . . . .- ._-— —

I 1.312 ; 1.21U .161 .080 .050 I .660 -1131 -~131
1 I

,
1

I .375 1.272 : 165 ! .082 I .050 I .730 -1137 -4137
~..+ ..”___l_. -

I . U38 I ,333 ,169 .085 .050 1.800 -IIU3 -41U3

i .--— —
I .500 1.387 , ,173 .086 ! -050 1.870 -1150 I-4150 ,

I
I .562 I . 14u6

1
.178

I
.089 .062 , I .950 -1156

6 — -=-+1 I .750 I .637 1% . O’)e .062 ~ 2.180 -1175 -u 175

~- ..— .. -.+ ..- —- -t=–— – -.

t

.<.--— - -..

1.812 I .675 .19’3 .100 .062 2.2U0 -1161 -U181
—. - .- . . -- —- -— -~– -“

2.ODO I .850 .2I6 .106 .062 2, U70 -1200 ,
_ --- ———..— —

;
2.I25 I .993 .229 .117

: —-—----- -- .-—

I
2.500 2.313 .259 .130

-—.— - - .— ::--L;;T =+=-
2.875 2-~659– ‘- .290 .145

i
-—- --- —.—-—— -— -

3.500 3.237 —----+;t---:::.3U5 .173 ‘ .109
.— ---- .-. . . . —. —. _ .-— — --—. d.—~. —

1’ ACTIIAL CLFARANCE DIA14ETER wHEN THE RING IS SPRUNG OVER ‘HE SHAFT. PRIOR 10

INSTALLATION INTO TH[ LJROOVE.
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

S E C T I ON 1 1 3

RING, RETAINING, EXTERNAL, PRONG LOCK

APPLICABLE DOCUMENT: MS3216

.

\
\ 1

H r

——
T

MA~ERIAL
I

SHAFT DIAMETER HARDNESS PROTECTIVE FINISH

.09u TO .250 INCL ROCKWELL 15R-83.5-86
SIEEL, CARBON

.312 TO 4438 INCL ROCKWELL 30N-65-69.5
CADMIIJM PLATE

.09u TO .312 INCL ROCKWELL 15N-82.5-86
CUES PASSIVATE

.375 TO .U38 INCL ROCKWELL 30N-63-69.5 “1

NOM I NA L

I
I SHA F T

D I AME T ER

APPROXIMATE AvERAGE t APPROXIMATE FORCE
I RESISTANCE ( L B ) I ( L B ) TO F L A T - EN
It RINGS OF I RINGS Of /,
I STEEL. AND STEEL. AND

CORROSION RESISTING
STEEL

{

CORRoSION RESISTING \

II 2/ STEEL I
/ 1 —- — -..

. C9U 9 3.5 30

.123 8 3 3C

.156
~ ~:

b ! 30
.188 SC !

6C I

.250 ~ 15 7 I 60

.312 ! .c u I to
,375 19 . 8C
.U38 , 12 6 ●C

1 ~.. -- ---— ---——— _—

II - AS I NS T A L L ED

2 1 - L$TER f L A 7 T EN ’ NG

! 1 3 . 1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

E H

P

} l f E EGAP B

c

CLEARAMCE

DIAMETER

.370

.370

MS3216 DAS h NUMB ER

SHA F T

D I AME T ER

k =

. 0 9 4

1 2 5

T S T E E L
CADM I UM

p t A T ED

- 1 0 0 9

- 1 0 1 2

S T E E L
CORROS I ON
RE S I S T I NG

- wo 9+ I 66 .050

W I DTH I

.010.063 I .307

. 0 6 6 I . 3 0 7

-+-t+
.010 -4012

P156

I 88
.—. —

.250

.1011 ] .330 .010 .Ulo -1015 -W15

=1= .213 I .WO .015 .480 -1018 -4018

*

. 0 1 5 .620 -1025 - 4 0 2 5

+

.312

.375

. 23U I .620 .015 .790 - 1 0 3 1 - U0 3 I

.280 I .7U0 .V27 .130 . 0 2 0 .940 -1037 -4037

I .438 .3W0 I .820 .475 I .130 .020 I .050 -IOU3

-

113.2
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-.
M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

PING, RETAINING, I?!TIPNAL, f3ASIc

APPLICABLE DOCUIfENT: 1!S16625

- E

-1——
-11-

1---- ‘ -+

MATERIAL I HOUSING DIAMETER

.250 AND . 3 1 2
. 3 7 5 T o . 5 0 0 I NC 1

STEEL. CARBON I .562 TO .750 INCL
.812 TO 1.000 I NC L

=--t%&
HARDNESS ] PROTfCTIUE fINIStI

ROCKWELL 15N-86-88
ROCKWELL 30N.69.5-73
ROCKWELL 30N-67.5-72
ROCKhELL 30N-66-71

CAMIUM PLATE

ROCKNELL C-U7-52
ROCKWELL C-115-52

ROCKWELL 15N-82.5-86
ROCKWELL 30N-63-69.5 PASSI (ATE
ROCKWE L L C-44-51 I .—

NCMINAL ALLOUA8LE THRuST LOAD FOR RIN()

SHAFT DIAMITER
ASSEMBLES WITH PAR I S HA t ’ l NG

1 4 AX I : U ) MCORNER RAD I ! OR CHAM F ERS
\

F ROM
I

TO S I E E L OR CRE S

. 2 5 0 . 3 I 2 1 9 0 L B

. 3 7 5
!

.U3 8 5 3 0 L B
. 5 0 0 . 7 5 0 1 1 0 0 LB I

.812 .938 165C LB
1.000 1.500 2400 LB I

1.562 2.000 3900 LB I
2.062 2.500 6200 LB I

2.562 3.009 9000 LB
3.125 5.000 12000 LB I

Ilu.1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

MS 1 6 6 2 5 DASH NUMB ER
H D 1 / ,

HOUS I NG F RE E E J T c S T E E L S T E E L
CADM I UM

D I AME T ER D I AME T ER
CORROS I ON

P I A T EO RE S I S T I NG
1

. 2 5 0 . 2 8 0 . 0 2 5 . 0 1 5 . 0 1 5 . 1 1 5 - I0 2 5 - 4 0 2 5

. 3 1 2 , 3 4 6 . 0 3 3 . 0 1 8 . 0 1 5 . 1 7 3 - 1 0 3 1 - Q0 3 I

. 3 7 5 . U1 5 . Ou o . 0 2 8 . 0 2 5 . 2 0 4 - 1 0 3 7 - 4 0 3 7

. 4 3 8 . 4 8 2 . 0 4 9 . 0 2 9 , 0 2 5 . 2 3 - I 0 V 3 - 4 0 9 4

. 5 0 0 . 5 4 8 . 0 5 3 . 0 3 5 . 0 3 5 . 2 6 - I0 5 0 - 4 0 5 0

. S 6 2 . 6 2 0 . 0 5 3 . 0 3 5 . 0 3 5 . 2 7 5 - 1 0 5 6 - 4 0 5 6

. 6 2 5 . 6 9 4 . 0 6 0 . 0 3 5 . 0 3 5 , 3U - 1 0 8 2 - 4 0 6 2

. 6 8 8 . 7 6 3 . 0 6 3 . 0 3 6 . 0 3 5 . Uo - 1 0 6 8 - 4 0 6 8

. 7 5 0 . 8 3 1 . 0 7 0 .040 .035 . U5 - I 075 -U075

.812 ,901 .077 . Ouu . 0N2 . U9 -1081 -4081

.875 !971 . 08N . 0U5 .042 .545 -1087 --7

. 9 3 8 I . o u l . 0 9 1 . 0 5 0 . o q 2 . 6 1 - 1 0 9 3 - w8 3
4

1.000 1 . 1 1 1 . I o u . 0 5 2 . 0 4 2 , 6 6 5 - 1 1 0 0 - U l o o

1 . 0 6 2 1 . 1 8 0 . 1 1 0 . 0 5 5 . 0 5 0 . 6 8 5 - 1 1 0 6 - 4 1 0 6

1 . 1 2 5 1 . 2U9 . 1 1 6 . 0 5 7 . 0 5 0 . 7U5 - 1 1 1 2 - 4 1 1 2

1 . 1 8 8 1 . 3 1 9 . I2 0
I

. 0 5 8 . 0 5 0 . 8 0 - t l 1 8 - 4 1 l a

1 . 2 5 0 I , 3 B 8 . 1 2U . 0 6 2 . 0 5 0 . 8 7 5 - 1 1 2 5 - 4 1 2 5

1 . 3 [ 2 I . U5 6 . 1 3 0 . 0 6 2 . 0 5 0 , 9 3 - 1 1 3 1 - U1 3 1

1 . 3 7 5 ● 1 . 5 2 6 . 1 3 0 . 0 6 3 . 0 5 0 . 9 9 - 1 1 3 7 - U1 3 7

1 . U3 B I . 5 9 6 . 1 3 3 . 0 6 5 . 0 5 0 1 . 0 6 - 1 1 ~ 3 - * 1 4 3

I . 5 0 0 I . 6 6 0 . 1 3 3 . K 6 . 0 5 0 1 . 1 2 - 1 1 5 0 - U1 5 0

I . 5 6 2 I . 7 3U . 1 5 7 . 0 7 8 . 0 6 2 1 . 1 4 - 1 1 5 6 - U1 5 6

1 . 6 2 5 I . 8 0 4 . 1 6 4 , 0 8 2 . 0 6 2 1 , 1 5 - 1 1 6 2 - U1 6 2

I . 6 8 8 I . 8 7 q . 1 7 0 . 0 8 5 . 0 6 2 [ . 2 1 - 1 1 6 8 - 4 1 6 8

I . 7 5 0 I . 9 4 2 . 1 7 1 . 0 8 3 . 0 6 2 1 , 2 6 - 1 1 7 5 - 4 1 7 5

1 . 8 1 2 2 . 0 [ 2 . [ 7 0 . 0 8 4 . 0 6 2 1 . 3 2 - 1 1 8 1 - U1 8 1

I . 8 7 5 2 , 0 7 2 . 1 7 0 . 0 8 5 . 0 6 2 1 . 3 9 - 1 1 8 7 - ~ 1 8 7

I . 9 3 8 2 . 1 ~ 1 . 0 8 5 . 0 6 2 1 . 4 5 - 1 1 9 3 - 4 I 9 3
. ——— . . . - . .. .. . . — . . r- .--t -’ - - f .“- ----( -“ -“’ “ ‘-—-

-. .— - —
I

1 1 4 . 2
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.

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

HOUS I NG F RE E E ‘ J ’ T c l S T E E L ‘ S T E E L I

D I AME T ER D I AME T ER
~ CADM I W I CORROS I ON
I P L A T ED RE S I S T I NG

~
2 . 0 0 0 2 . 2 1 0 . 1 7 0 . 0 8 5 I . 0 6 2

2 . 0 6 2i 2 , 2 8 0 . 1 8 6 . 0 9 1 ~ . 0 7 8 ~ : : : = + = +

11 2.188 2.U,5 *fi9-j=8 i .078 I ,.64 I -1216 y‘- -4218 I

1 1 1 1 1
t

1
r - ——

, - 4

I 2.312 I 2.560 I .206 I .IOO I .078 I 1.75 ~ -1231 I -423 I

~~–---~—-—-––-!-------- -1
I 2.375 I 2.630 I .207 I .102 I .078 I 1,81 i -1237 ~ -4237 1

I 2 . 5 0 0 I 2 . 7 7 5 ] . 2 1 0 ] . I 0 3 I . 0 7 8 I 1 . 9 1 - 1 2 5 0 I - 4 2 5 0 I

I 2 . 5 6 2 I 2 . 9UU ] . 2 2 2 j . 1 0 9 I . 0 9 3 I 1 . 9 5 : - 1 2 5 6 ~ - 4 2 5 6 I} 1 1 1 1 1 , 1 —-. I
I 2 . 6 2 5 I 2 . 9 1 0 ] . 2 2 6 ] . I I I I . 0 9 3 I 2 . 0 2 - 1 2 6 2 ; - Y 2 6 2 !

I 2 . 6 8 8 I 2 . 9 8 C I . 2 3 0 ] . 1 1 3 I . 0 9 3 I 2 , 0 6 I - 1 2 6 8 1 - 4 2 6 8 I

I 2 . 7 5 0 I 3 . 0 5 0 I . 2 3U I . 1 1 5 j . 0 9 3 ] 2 . I 2 I - , 2 7 5 I - 4 2 7 5 I

t- “ - 2 . 8 1 2 - t - ~ ~ l ~ 2 3 0 b - 4 . 0 9 3 j 2 . 1 8 i - 1 2 8 1 ~ ‘ - ’ f- 4 2 8 1

E7*=-I i .ZU Oi MO ~ .093i 2 . 2 2 i ~ ‘–1-1287 -U287
1 1 II 3.000 ?. 325

~ --t
.250 I .122 ! ,093 ] 2.3S i

~+

I I 1 1 t t ! 1 4
I 3 . 1 2 5 I 3 . 4 8 8 I . 2 5 9 I . 1 2 9 I . 1 0 9 I 2 . U7 ; - 1 3 1 2 ~ - U3 1 2

I

I [ I I 1 1 I —i1 T
I 3.250 I 3.623 I .269 I .135 : 109 ( 2.5u I -,325 !,. -U325

-i
1 1 , , 1!

3,890 I

—.
.289 ~ .IU2 / .109 ! 2.79

1
-1350 : -U350

- i ! . 2 9 9 ! .150+-Tii_i 2 . , , T i ‘ iU , 0 2 4 -1362 -U362
i-—----
I 3 , s 0 t ~ . 3 0 9 i . 1 5 5 : . 1 0 9 ‘ 1 = 0 3 i I - ‘ -- 1 3 7 5 - U3 7 5 ‘

r .~-~2-g;––-+—-–
1

+- .--. ---f---- .-
.319 ~ .160 ! ,109 ~ 3.,, ~-—--- “;

I -U387
1- — I

1
——. —-—-1– 4 . 0 0 0

+ - - - - - - + - - – - –
4.U24 .33C f .166 , .109 ! 13.23 , - I ~oo

- ~-—––__ _.
-Uuoo

1- -——4 - -
U. 250

~,1 - j--*o–
I

—-~—k-–—– –~- - -
1. .109 I 3,48 ! -,425 -UU25

!-- I
I 4.500 -~— — –T +—--- —*.

4 . 9U0 .351 ~ .181 ~ .109 , 3.66 -I U5CI ‘ -U45C
—-- -— -—.——.

U.750 ,1 5.213 .370 ,183 ‘ .109 3.90 - 1 4 7 5 . q u ~ ~

I t
-- - - ——— ———

--t

-+ -—.-. *
5 . 0 0 0 ,

- - - - - - _ . + _ — . — . . . .

5 . U8 5 . 3 9 0 . I S ’ . 1 0 9 - 4 . 0 8 - I5 0 C - U5 CCi——— I I —.—- —.- .— —___ —.___-_— ___ . . ----- .

I / ACTUAL CLEARANCE DIA14ETER WHEN IME RING IS SPRUNG I NTO THE HOUSING.

PRIOR 10 INSTALLATION INTO THE GROOVE.

IIU.3
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● M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

S E C T I ON 1 1 5

R I NG , RE T A I N I NG , I NT ERNA L , B E V E L ED

APP L I CAB L E DOCUMENT : MS l f 5 t i 3 1

—

L

_ - 1-1

I5 0

V I EW A

ENL ARGED

WTERIAL HOLISIMG DIAMETER HARDNESS PROTECTIVE FIMISti

100a ROCKWELL 30a-66-71

STEEL, CARSOR 1 . 0 6 2 T 0 3 . 0 0 0 I RC L ROCKWE L L c - u 7 - 5 2 CAOM I UM P L A T E

3 . 1 2 5 AND OV ER ROCKWE L L C - 4 5 - 5 2

I . ow ROCK k E L L 3 0 - 6 3 - 6 9 . 5
CRE S PASS I VA T E

1 . 0 6 2 AND OV ER ROCKWE L L C - W - 5 1

NW I I I A L A L LmAB L E THRUS T LOAD , F OR R I N6

SHA F T D I A ) K T ER
ASS EMOL t E S W I TH PART S HAV I NG

MAX I MUM CORNER RAD I I OR CHAM F ERS

F ROM T o S T E E L OR CRE S

I . 0 0 0 1 . 5 0 0 2UO0 L B

1 . 5 6 2 2 . 0 0 0 3 9 0 0 LO

2 . 0 6 2 2 . 5 0 0 6 2 0 0 L B

2 . 5 6 2 3 . 0 0 0 MOo L 8

3 , 1 2 s 5 . 0 0 0 1 2 0 0 0 L ( l

1 [ 5 . 1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

2=J T

— .

. 0 5 2 .0U2

.055 - . 05;

M

HOUS I NG

D I AME T ER

D

F RE E E

D I AME T ER

—. .
31[[.

Coako$lom
R!>I$IIN”

— ----
-’1[,;0

-Ulct

-kll/

-Qlln

-u125
.—-. . . . . .

-b131
—.

-U137
——— —

-UIN3
——— .

-U150
.—

-4156
——

-u162

- -—.—.— -.
.665

--.—
,~95

—.—
.7U5

.—
.80

--—
.Q75

:93 ‘-
—--- -

.99

—- ———
-:100I.000

—
I .062

---
1.125

—
1,188

————
1.250

.—
1.312

I.ltl I .lou
m

1.180 I .110
—. . .

-ilr?b

.057 [ .0s0 -ii12----

--1---.059 . 0s0
—. ——

.062 .050

.062 .050

- 1 1 1 8..—. ——-
1.383 1

,l?~
----- .

-1125

-1131
---

-1137
— .—

-IIU3
—

-[150

I , 37s

I .1138

.063 I .050

. 0 6 5 I . 0 5 0 1.06
--——

1.1?I .500

1 . 5 6 2 1.14 -1156

I .625

1.688

1.750

1.80~ I .16U .082 j .062 1.15 -1162
m

1.87U I .170 %3=- 1 . 2 1
- - - - - .

1 . 2 6

- 1 1 6 8 - U1 6 8

- U1 7 5 -

m

I .942
I

.171
—..—

-1175

1.812 2 . 0 1 2 I . 1 7 0 .08U ] .062 1.32 -1181 - U1 8 1

- 4 1 9 7

-4193

1.875 2 . 0 7 2 ] . 1 7 0 .085 I .062 1.39 - 1 1 8 7

1 . 9 3 8

2 . 0 0 0

2 . I U I
I

I 7 0 .085
I

.062 1.U5 -1193

, 0 8 5 I . 0 6 2 1 . 5 0 - 1 2 0 0 -4200

2 . 0 6 2 1.5U

1.58

- 1 2 0 6 -4206
-—

-U212

-4218

-12122 . 1 2 5 I

-

2 . 1 8 8

2 . 2 5 0

- 1 2 1 82 . 4 1 5 I . 1 9 9 .098 I .078 1 . 6U

- 1 2 2 5 - U? 2 5

-u231

2 . w9 0 I . 2 0 3 , 0 9 9 I . 0 7 8 1 . 6 9

2.312 I . 1 0 0 I . 0 7 8 1.75 -1231

%?=

2 . 3 7 5

2 . 5 0 0

-1237 -u2371,91

1.91 -1250
----=+

1 1 5 . 2
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

. ...

1 / MS i 6 6 3 1 PART MUUB ERS

J T c STEEL STEEL
CACMIUM CORROSION

M

Mous I w

DIAMETER
——

2.562

0

F RE E

D I AME T ER

2 . 8UU

E

P L A T ED RE S I S T I NG
1 ,

. 1 0 9 I .093 I 1.95 -1256 -U256

I

. 2 2 2 I
.III I .093 I 2.02 I -1262 I -U262 I2 . 9 1 0 .2262.625

.113 I .093 I 2.06 I -1268 I -4268 I.230

. 23U

2.688 2 . 9 8 0 1 I , 1

.115 I .093 I 2.12 I -1275 -11275 I2.7S0 3.050

.115 I .093 I 2.18 I -12s1 1 -U28 I. 2 3 02.812

‘2.875

3.000

? . 1 2 1

. I2 0
I

. 0 9 3
I

2 . 2 2
I

- 1 2 8 7
I

- 4 2 8 73.191 . 2U0

. 1 2 2 1 .093 I 2.35 I -1300 I -U300 I3.325 .250

.259

.269

.129 I .109 I 2.Ib7 I -1312 I -11312 I3 . 1 2 5
—

3 . 2 5 0

3 . w8
—

3 . 6 2 3

3 . 8 9 0

U . 0 2U

U . 1 5 7

4 . 2 9 1

.135 I .109 I 2.5U I -1325 I -4325 I
I 1 1 1

.142 I .109 2.79 -1350 -U350 I.2893.500

.1s0 I 1 0 3 I 2.91 ~ -1362 I -U362.2993.625

3.750
--

3.875

. 1 5 5 . 1 0 9
I

3 . 0 3 I -1375 -U375 II. 160
I “’09

3,11 -1387 -u307
I

. 3 0 9

.313
1

.166 .109 3.23 - I woo - Uwoo.330

.335

U,ooo
— .—

~.250

U . U2U

.180 I .109 I 3.48 I -1425 ! -uu25 IU.691

. 1 8 1 I . 1 0 9 I 3 . 6 6 I - I U5 0 \ -U450 IU.500 u . 9W0 .351
1 1 1

.183 .109 3.30 -IU75
!

-UU75.370U . 7 5 0

—— . . . — .

5.213
. .

.186 ‘ .109 I U.08 i
.1500 I -11~ ~/ 5.000 ‘ 5.485

1
.390

1/ ACTUAL CLEARANCE OIAMETER wHEN THE RING IS SPRUNG INTO THE HOUSING.

PRIOR TO INSTALLATION INTO THE GROOVE.

1 1 5 . 3
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—.

..
S E C T I ON 1 1 6

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

RING, RETAINING, INTERNAL, BOWED

APPLICABLE DOCUMENT: MS16629

I - E

J

-irY—.

——

+ L l

I MA T ER I A L I HOUS I NG D I AME T ER I HARDHE SS I PROT E C T I V E F I N I SH
I I

. 2 5 0 ARO . 3 1 2 ROCKWE L L 1 5N - 8 6 - 8 8

. 3 7 5 TO . 5 0 0 I NC L ROCKWE L L 3 0N - 6 9 . 5 - 7 3
S T E E L , CARBON . 5 6 2 TO . 7 5 0 I HC L ROCKWE L L 3 0N - 6 7 . 5 - 7 2 CADN I UM P L A T E

. 8 1 2 TO 1 . 0 0 0 I NC L ROCK k E L L 3 0N - 6 6 - 7 1
i . D6 2 TO 1 . 5 0 0 I NC L ROCKWE L L C - U7 - 5 2\ 1

I . 2 5 0 AND .312 ROCKWE L L 1 5N - 8 2 . 5 - u 6
CRE S . 3 7 5 TO 1 . 0 0 0 I NC L ROCKWE L L 3DN - 6 3 - 6 9 , 5 PASS I VA T E

1 I 1.062 TO 1.500 INCL I ROCKWELL C-44-51 I

NOM I NA L A L LOWAB L E THRUS T LOAD F OR R I NG

SHA F T D I AME T ER
ASS EMB L I E S W I TH PART S HAV I NG

MAX I MUM CORNER RAD I I OR CHAM F ERS

F ROM TO S T E E L AND CRE S

. 2 5 0 . 3 1 2 1 9 0 L B

. 3 7 5 . 4 3 8 5 3 0 L B

. 5 0 0 . 7 5 0 1 1 0 0 L B

. 8 1 2 . 9 3 8 1 6 5 0 L B

I . 0 0 0 i . 5 0 0 2 4 0 0 L B

1 1 6 . 1
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.

M I L - S T i l - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

,- ..— . . ~- — I
I ,

H D l , ’
~

MS 1 6 6 2 9 DASH NuMB [ RS
I + I

HOUS I NG F RE E E T v c < S T E E L i S I E E L
I

D I AME T ER D I AME T ER , iJ~
CACNIILM I CORROSION I

I
I P L A T ED 2 E $ I S T I NG— I

I I 1 [ - “ 7
. 2 5 0 ‘ . 2 8 0 ~ . 0 2 5 , . 0 1 5 . 0 1 5 . 0 3 6..—— .— ——— +—

.312 .31J6 ~ .C33 ~ .018 I .015 I .036

1..-.—.—-. 1 1
--~–—

.375 .415 .o~jg , .028 : ,025 I .~7
--- 1 1 ,

I I ——~

. v 3 e . N8 2 . 0U9 I . 0 2 9 : . 0 2 5 ~ . 0 4 7

~.- , ——-- .
. 56”2— .620 .053 .035

!
.035

I
.063-

i—————— -—- —--
i .625 .694 .060 .035 ~ .035 { .063

t
‘ , ,

.688 1 .763 I .063 I .036 ; .035 ~ .063

.23 I - I OU3 I - 4 0U3 1

.26 I -1050 I - 4 0 5 0 I

.275 I -1056 I -4056 ~

. 3U I -1062 I -Q062 I

.40 I -1068 1 -W 68 I
1 ! I I1 .750 I .831 .070 .040 I .035 { .063 .~5 - I 075 -4075

1
.812 I .901 .077 .044 ! ,042 ~ .073 .49 -1081 -woe I

I i 1 — . 1 4
\ ,875 .97[ . 08U .045 .042 .073 .545 -1087 -4087

b
.938 1.041 .091 . 05C .042 ~ .073 .61 -1093 -4093

i1
I .000 1.111 ,104 .052 { .042

I
,073 .665 -1100 -4100

———— —
1.062 1.18C .110 .055 .050 .085 .685 -1106 -4106

—-. —— - +
1,125 I ;-.~49– .116

I
.057

1
.050 .085 .745 -1112 -4112

1.188 1 J.319 .120 .058 j .050 .085 .80 -1118 -UI18
—+ ——

i .250 1.388 .12$ .062 .050 ~ .085 .875 -1125 -4125
● .-—— .-

1.312 1.456 , .124 .062
!

.050 .085 .93 -1131 -4131

I .375 I .526 .130 .063 I 0050 .085 .99 -1137 -4137

I .U38 1.5% .133 .065 I .050 .085 1.06 -1143 -UIU3

1.500 I .660 .133 .066 ; .050 .085 1.12 -I15C -N I 50
i

1 / AC TUA L C L E ARANC E O I AME T ER WHEN THE R I NG I S SPRUNG I NTO THE HOUS I NG . PRIOR

TO I NS T A L L A T I ON I NTO GROOV E .

1 1 6 . 2
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>. - S E C T I ON 1 1 7

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

R I NG , RE TA I N I NG , I NT ERNAL , I NVERT EO
APPL I CABL E DOCUMENT : MS 1 6 6 2 7

r E

1——
T

4-

MAT ER I AL HOUS I NG D I AME T ER HARDNESS PROT ECT I VE F I N I SH

. 7 5 0 ROCKWE L L 3 0N - 6 7 . 5 - 7 2

. 8 1 3 TO 1 . 0 0 0 I NCL ROCKWE L L 3 0 1 J - 6 6 - 7 1
ST E E L , CARBON CAON I UU PLAT E

1 . 0 6 2 TO 3 . 0 0 0 I NCL ROCKWE L L C - U7 - 5 2

3 . 5 0 0 ROCKWE L L C - U5 - 5 0

4 . 0 0 0 NONE SPEC I F I ED

. 7 5 0 TO 1 . 0 0 0 ! NCL ROCKWE L L 3 0N - 6 3 - 6 9 . 5
C f i ES PASS I VAT E

1 . 0 6 2 TO 3 . 5 0 0 I NCL ROCKWE L L C - 4 4 - 5 1

~ . 0 0 0 NONE SPEC I F I ED

NON I NAL AL LOWABL E THRUST LOAD FOR R I NG

SHA F T D I AME T ER
ASSEMBL I ES W I TH PART S HAV I NG

MAX I MUM CORNER RAD I I OR CHAM F ERS

F ROM TO S T E E L OR CRE S

. 7 5 0 8 5 0 L B

. 8 1 2 1 . OOO 1 2 5 0 LB

1 . 0 6 3 1 . 5 0 0 1 8 0 0 LB

1 . 5 6 2 2 . 0 0 0 2 9 0 0 LB

2 . 0 6 2 2 . 5 0 0 U6 0 0 LB

2 . 6 2 5 3 , 0 0 0 6 7 0 0 LB

3 . 5 0 0 9 0 0 0 LB

u , 0 0 0 NONE SPEC I F I ED

1 1 7 . 1
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

MS16627 DASH MIMERS
H D 1/

HOUSING FREC E J T c- STEEL STEEL

DIAMETER DIAMETER CACMIUM CORROSION
I PLATED RESISTING

l-- -.
1

. 7 5 0 ‘ . 8 0 8 . 0 8 5 . 0 4 2 . 0 3 5 . 5 6 0 - I0 7 5 - * 0 7 5
- - — . . —

. 8 1 2 \ . 6 7 7 , 0 9 2 .Ou u . 0 4 2 . 6 2 0 - 1 0 8 1 - W I I
1

&– : : 7 L ;
. 9 4 4 . 0 9 9 . 0Q7 . 0 4 2 . 6 5 0 - 1 0 8 7 - U0 8 7

—
. 9 3 8 1 . 0 1 5 . 1 0 6 . o ; l - – .OU2 . 7 0 0 - 1 0 9 3 . l & -

&— ,1 1 . 0 0 0 1 1 . 0 8 1 : 1 1 3 . 0 5 ~ .OU2 . 7 5 0 - 1 1 0 0 - U l o o
-

1 . 0 6 3 I 1 . 1 5 0 . I 2 0 . 0 5 7 . 0 5 0 . 0 0 0 - 1 1 0 6 - 4 1 0 6
b

1 . 1 2 5 i 1 . 2 1 78 . 1 2 3 . 0 5 9 . 0 5 0 . 8 6 0 - 1 1 1 2 - U I 1 2

m . I8 8 1 . 2 8 3 . 1 2 6 . 0 6 0 . 0 5 0 . 9 1 0 - 1 1 1 8 - u I 1 8
l _ -

1 . 2 5 0 1 . 3 5 1 . 1 2 9 . 0 6 1 . 0 5 0 . 9 7 0 - 1 1 2 5 - U1 2 5

T 1 . 3 1 2 1.U18 .132 .063 .050 I . o~() -1131 -412!
—- . <

( I .375 I . U86 .135 .065 .050 I .080 -1137 -U137

L

—-- —. ..-
1 .U38 1.552 .1*U .069 , 05G 1.130 -IIU3 -UIU3

-. — .—. ——
I .500 1.622 . I U8— .070 .050 I .~80 ‘- -1150 -U150

i .. —-. - -—- —-.

~
1.562 I .6!38 .158 . 07U .062–- 7.; I o -1156 -IJ156 -

—- —_- -—.
1.625 - - ‘1.756 - --. iizI .077 . 0 8 2 ; : 2 7 0 - 1 1 6 2 - U1 6 2

i. _ . — — - - - -

! 1 . 6 8 8 ‘ l , 8 2 r ‘ . 1 6 6 . 0 7 9 . 0 6 2 I 1 . 3 2 0 - i i 6 8 - U1 6 8

t

. . . — — . —— —
I . 7 5 0

I
I

1 . 8 9 1 . 1 7 0 . 0 8 2 , . 0 6 2 I . 3 8 0 -1175 -V175
, - -—.-—..

I .875
-1

I 2.025 I .188 .090 ~ .062 I , U70 -1187 -U187
:. - - —.- —- 1 1~ 2.000 -U200

‘- T*---- ‘ z :::. ~E ::0. ::: -U212 ~

-4206

t-
2 .37-5 ‘-” 2.567 .243 , .I15 I ,860 -1237 -u237

.-
2.634 I t

. - — . .- -— - -
.2118

--– 4“’ ::;:--- “— -— ‘
.I17 \ 1.910 - 12U3 -U2U3

1
t2.500– - – 2.700 I .2-5U I .120

—— . .
.078 I .960 -1250 -U250

I 2.62;-~- 2.8U0 I
-— -—

t ‘-

-—-—
.266 1 I 28 .093 2.060 -1262 -V262

i
2.750

-t - ~-_5___fi--”.
.278 .13U .093 I 2.160 :=-==

1=

-- ;-—” —-——- - —-

---- L::”’-- 1 -
.286 ~ .139 .093 / 2.210 -1281 -~ -4281 -

3.000 3.245 :093 .
k“ -—

3.500 ~“ 3.78+=! :;~:.-~ ;: :.9 -:~::-- –---;; ./
~y,oo~--- —

U.350
1 I 1

...

II ACTbAL (.iARANCE D I AM I T I R WHEN l h f R I NG I S SPRUNG I NTO THE HOUS I N6 .

PR I OR ~ C ‘N~TA~LAllot4 IN1O THE L J ROOS E

1 1 7 . 2
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SECT I ON 1 1 8

-—

M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

\
\,
i
\,

\

R I NG , RE TA I N I NG , SP I RAL

APPL I CABL E DOCUMENT : M I L - R 2 7 4 ? 6

I

T -
A

L L -.

-11--
TYPE A , { EXT ERNAL R I NG )

!
-’11-

A - —

L ~fl, /,//j

TYPE 6 , ( I NT ERNAL R I NG )

MA T ER I A L MA T ER I A L TH I CKNE SS HARDNE SS PROT E C T I V E F I N I SH
)

. 0 0 6 8 T I I RU . O I U I ROCKWE L L 1 5N - 8 0 - 8 7 , 3

S T E E L , CARBON
. o l M2ww . 0 2 1 2 ROCKME L L 3 0N - 6 0 - 7 1

. 0 2 1 3 TH f l U . 0U3 2 ROCKWE L L A - 7 1 - 7 7 . 5
C ; : U l ~ L ; ANT E

. 0U3 3 AND OV ER ROCKWE L L C - W - 5 1 . 5

. W e THRUO0 1 5 ROCKWE L L 1 5M - 8 3 - 8 6

CRE S
. 0 1 6 THRU , 0 2 2 ROCKWE L L 3 0N - 6U - 6 9 . 5
. 0 2 3 THRU , ( Y 4 7 ROCKWE L L A - 7 2 - 7 1 + . 9

PASS I VA T E

. OW1 THRU . 0 6 2 ROCKWE L L C - 3 9 . 8 - 1 4 8 . 5
●

1 1 8 . 1

-(
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..— —.—-. .—-- ---- —. —-
CLA2S I
/ 1 l’ff.~

,—. ——.

4I B 1 ’ ID !)ASMISHAf7 ~2EE 1 RA J I A L
7WCKNE SS ,

2 1 A h t l t R f ) !AM f ’ F R t
NUMB ER

wA L L

.500 .457 ; .C25 1 .045 -1oo

53’=

I
50C UF>4 .035 I i0 5 0 - 1 0 1

.562 1 ,~?+ ,
1 .035 05C -IC3 !

? r i

75C I 71~ ; .931 r .055 ‘ - 1 1 0

. d 1 2 I . 7 7 1 :
T

. 0 3 1 I . 0 6 5 I - 1 1 2 1

,, 7 5 0 5 9 a ~ . 0U2 C 6 5 - t o e ~
I 1

. 8 1 2 ~ . 7 5 6 {, . CU2 . 0 6 5 -110 ~
i,. 875 829 I .C31 ! .065

---+ -— –
-114 ‘

. + —-
.938 859 ‘ .C31 f .065 ‘ -Ii6

--

~

-
: I.oco .946 I .037 . ~ ! ’ , - 1 1 9
f
, 1 . 0 6 2 ; 1 . 0G7 ! . 0 3 7 I . G7 5 - 1 2 2 ‘

1.125 ; 1.07C I .037 I .C75 - 1 ? 4 ~

f – — ~
I 1 . 1 8 8 , .
. . —

1 2 5 0 1 1 . 1 8 8 i . 0U3 =

1.312 ~ 1.251 1 .0Y3
I

. C95 -130
t 1-+
‘ i.\75 ‘ 1.308 ! .9’4: ‘ .095 -132
.--. ---— 1

.U3b 1.37C : .GU3 .0’35 -13*
1

● -——

500 I , U3 3 . 0U3 I . 0 9 5 —, . - 1 3 6 :
P - 1

, 1,552 1.430 i . 04’) I

t
-.. — - + _ -.. –t

y+&-+

. ; ‘:;: - -~---j;;~l~l

r— ---–-
+-

-L.—---—d
‘ 1.-50 l, f.73 .0U9 113 -Iul ‘
F- - -~~

- 1 . ’ I . - 3 C . 0 4 9 . 1 1 3
1- - - ‘ 4

(.3?5 ; I 78j , .0149 ! .128 -1’44 ‘

1

1.938 ‘
1

I.suu .0U9 ‘ 128 : -IU5 ,
+- --~..- —-
: 2.000

1
I

1.9C9 I 0U9 .128 -IU7 ,
k

1
1

‘**:?
;-~ ‘ ‘
, 1 125 2 029

-__-—. --—. . —.

fj75 4 . 8 1U , . ( ! U2

t .

I
(375

I
-Ill t

—-— ,
938 : .~r~ , .042 1 .075 I -112

i 1.000 ! .932 .0U2 I .C65 I -Ilu \

‘ 1250 : 1.IL3 ‘ .05C IC3 ; -110
1

I 312 I 2,8 . @5c .1;3 -12G
1

1 1

1.375 ! l!2-~ I .C5C .I19 -121
1 T !I I,U38 1.326 I .C5C .i19 -122 ~

j 1.5C0 I 385 I .050 I .I18 -123 ,

1 !

t I
1

~ 1 1
I .625 t 513 .062 I .128 I -125 I

l-- --+—————~ - l
] 1 , 6 8 7 ! 1 . 5 7 3 . 0 6 2 \ . 1 2 8 : - l x I

L1 . 8 1 3 : 1 . 6 9 C . 0 6 : . 1 : 8 - 1 : 9
1

I

;;; ,[ ; , ! ’ ! ; + ., : + + . - : : . t
I 1 ——

2.125 1.999 ‘ .~?~ : 168 I -13U
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

T A f ? L E 1 T YP E A ( E X T ERNA L ) RE T A ! ; I MG R I RG CCPTIV([5.

—“~-—–--”- “ “

CLASS I
(LIGHT) ao DASH

RAD I A L
WA L L

NUMB ER ITA B
SHAFT F RE E

D I AME T ER D I AME T ER

2 . 1 8 8 2 . 0 ! 3 2

.
L

THICKNESS SHAFT I FREE ‘
DIWTER IDIA14ETER fTtilcKNCSS

i

4.16s T-- -136 ~
.-.— i

. 16? -137
——— —. +

.2(V i -1:8
——t— ——f

.:OC ‘ -133 ‘
—-— -- .

.200 ‘ -Iw) !
--—

~~

.049 -s-=-4 k-k-h-2.250 I 2.153

%

I 38 -153

I 38 -154

138 -156

I 48 -157

I %8 -158

148 -160

.049

I 2.312 \ 2.163 I .078

-=-i-=-

.043

.049

Ei=i=-2.437 ] 2.331 . OU9

2 . 5 0 0 I 2 . 3 9 4 , 0 4 9

=+=

2.562 2.U52

2.625 2.514

2.688 2.572

2.750 2.635

. (IU9

\ 2.625 2. U6U I .078 .200 \ -IU2

i 2.688 z.523 .07e .200 ; - ! U2

2 . 7 5 0 2 . 5 e u . 0 9 3 , 2 2 5 - 1 ~ ~
1

{
I

.049

.049 ,158 ] -162 I

. o~9 .,58 [ -16? I

=t=-

.049 t t 1 ,

t 2.875 2.792 .093 ,225 -IU5
b

2,937 2.760 .093 .225 ;
i J

3. COO 2.81S .033 ,P15 -I*7 ‘
T

3.125 2.936 .093 .225 -IU5
i

4
3.250 3. 05U .093 .225 ; -151 I

I
4
I

1

a168 -155

I 68 -166

168 -168

i 78 -170

. 178 -173

.049

2.937 I 2.817 .049

.0613.000 I 2.877

-H-t%- . 0 6 1

.061

%-t+

3.375 I 3.242 .061
1

3 . 5 0 0 1 3.293 .111 .270 , -15u ,

3.625 3.UII .111 .270 -i56 ~
1 4

3. 7s0 3.527 .111 .270 -158

3.875 3.6U7 .111 .270 -159
1

U.000 3.765 .111 .270 -161
, 4

4.250 4.037 .Ill .270 -162

4,500 4.280 .111 .270 -16U

U.750 4.518 .111 .270 -165

5,000 U .756 .111
I

.270 -166

=-l-=- .061

.W1

++

198 -181

198 -18U

.208 -186

3.750 ~ 3.606 .061

=-t=-

.061.—
.061

U . 2 5 0 I U . 0 6U

&U . 5 0 0 U . 3 2 6

b . 7 5 0 4 . 5 ? 1

5 . 0 0 0 4 . 8 2 0

.061

=+=-i

.072

. 0?2

1 1 8 . 3
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

T AB L E D . T YP E e ( I NT ERNA L ) RE T A I N I NG R I NG .

C L ASS r
( L I GHT )

,
A 8 c D

HOUS I NG F RE E
DASH

RAO I A L
D I AME T ER D I ANE T ER ‘ H ’ CKNE SS WA L L

NW8 ER

C L ASS 2 1

. 5 0 0 . 5 3 2 . 0 2 5 . 0U5 - l a )

. 5 6 2 . 5 9 4 . 0 2 5 . 0 4 5 - 1 0 3

. 6 2 5 . 6 5 8 . 0 2 5 . W5 - 1 0 5

. 6 8 7 . 7 2 0 . 0 2 5 . o ~ 5 - 1 0 7

, 7 5 0 . 7 9 0 , 0 3 1 . 0 6 5 - 1 0 9

. 8 1 2 . 8 5 3 . 0 3 1 . 0 6 5 - 1 1 2

. 6 8 8 I . 7 4 3 I . 0 3 5 I . 0 6 5 I - 1 0 4 I

. 7 5 0 I . 8 0 7 j . ~ 5 I . 0 6 5 I -105 I

. 8 1 2 I . 8 7 3 I . ( I U2 I . 0 7 5 I - 1 0 7 I

, 8 7 5 I . 9 ~ 3 I . 0 4 2 I . 0 8 5 I - 1 0 9 I

, 9 3 8 I 1 . 0 1 3 I .OU2 1 . 0 8 5 I - I l l
{

I . 0 0 0 I 1 . 0 8 0 I .042 1 .005 I - 1 1 2 I

1 . 0 6 2 I 1 . 1 1 7 I . 0 3 7 I . 0 7 5 I - 1 2 3 I

1 . 1 2 5 1 . 1 8 0 . 0 3 7 . 0 7 5 - 1 2 5

1 . 1 8 8 I . 2 ~ 9 . o ~ 3 . 0 8 5 - 1 2 7

1 . 2 5 0 1 . 3 1 2 . 0U3 . 0 8 5 - 1 2 9
,

1 . 3 1 2 i . 3 7 4 L ● 0 4 3 . 0 8 5 - 1 3 1

1 . t 2 5 1 . 2 0 5 . 0 5 0 . 1 0 3 - 1 1 5

1 . 1 8 8 1 . 2 7 1 . 0 5 0 . 1 0 3 - 1 1 6

1 . 2 5 0 I . 3 3 9 . 0 5 0 . 1 0 3 - 1 1 7

1 . 3 1 2 1 . w6 . 0 5 0 . 1 1 8 - 1 1 8

1.375 I I,W71 [ ,050 I . 1 1 8 [ - 1 1 9 II . 3 7 5 1 . w2 . OU3 . 0 9 5 - 1 3 3
,

I . U3 7 I . 5 0U . OU3 . 0 9 5 - 1 3 5

1 . 5 0 0 1 . 5 6 7 . 0 4 3 . 0 9 5 - 1 3 8

1 . 5 6 2 1 . 6 3 4 . 0 4 9 . 1 0 8 - 1 3 9

1 . 6 2 5 1 . 7 0 1 . OU9 . 1 0 8 - 1 4 1

,
1.500 1.605 .050 . 1 1 8 - 1 2 2

,
1 . 5 6 2 I . 6 7 5 . 0 8 2 . 1 2 8 - 1 2 3

1 . 6 2 5 1 .7U2 . 0 6 2 . 1 2 8 - 1 2U

1 . 6 8 8 I 1 . 7 6 8 I . 0U9 ] , 1 1 8 I - 1 ~ 1 I 1.688 I 1.810 I .062 I .128 I -126 I

I . 7 5 0 I . 8 3U , 0 4 9 , 1 1 8 - I UU
4

1 . 8 ! 3 1 . 8 9U . 0U9 . 1 1 8 - 1 4 5

1 . 7 5 0 I 1 . 8 7 6 I . 0 6 2 I . 1 2 8 I - 1 2 7 [

1.812 I I . 9U0 I .062 I .128 ! -128
J

I . 8 7 5 I . 9 6 0 . 0U9 . t 1 8 - 1 ~ 7
{

I . 9 3 8 2 . 0 2 5 . 0 4 9 . 1 1 8 - 1 4 8

2 . 0 0 0 2 . 0 9 1 . 0U9 . 1 2 8 - I U9
(

2 . 0 6 2 2 . 1 5U . 0U9 . 1 2 8 - 1 5 1

I .062 I .158 I - 1 3 0
I

1 . 9 3 8 2 . 0 7 5 . ( M2 . 1 5 8 - 1 3 1

2 . 0 0 0 2 . I U2 . 0 6 2 . 1 5 8 - 1 3 2

2 . 0 6 2 I 2 . 2 0 1 I . 0 ? 8 I . 1 6 8 ~ - 1 3 3 I

2.125 2.217 -152

2.188 2.28U .0U9 .138 -154

2 . 2 5 0
I

2 . 3U7 I . 0U9 . 1 3 8
I

- 1 5 5
I b 1 1 m- - - J

1 1 8 . # -
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M I L - S TD - 1 7 5 6
1 5 J a n u a r y 1 9 7 9

TABLE IZ. TYPE B ( I NT ERNA L ) RE T A I H I NG R I NG . CONT I NUED

C L ASS I
v

( L I GHT )

I 2 . 3 [ 2
!

2 . U0 3
I ! - 1 5 6

I

12 . 3 7 5
!

2 . U7 6
I I - 1 5 7

1 I

I 2 . 4 3 7
i

2 . 5U3
I ! - 1 5 8

I

I 2 . 5 0 0
I

2 . 6 0 6
! I -160

T I
I 2 . 5 6 2 j 2 . 6 7 3 I . 0 4 9 I . I U8 I - 1 6 2 [

I 2 . 6 2 5 I 2 . 7 3 6 I . OY 9 I . 1 4 8 I - 1 6 3 I

I 2 , 6 8 8 I 2 . 8 0 3 I . 0 4 9 I . 1 5 8 I - 1 6 5 I

I 2 . 7 5 0
I

2 . 8 6 5
I !

- 1 6 6 I
1 2 , 8 1 3 I 2 . 9 2 9 I . 0 4 9 [ . 1 5 8 I - 1 6 7 [
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3 . 2 5 0 3 . 3 7 9 . 0 6 1 . 1 7 8 - 1 7 7
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I
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F
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t
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I 3 . 7 5 0 I 4 . 0 0 2 I . 1 1 1 I , 3 1 2 I - 1 6 0 I
L 1 1 , J

3 . 8 7 5 W . 1 3 6 . 1 1 1
I

, 3 1 2 - 1 6 1

U . 0 0 0 U . 2 7 0 . 1 1 1 . 3 1 2 - 1 6 3

4 . 2 5 0 U . 5 0 1 . 1 1 1 . 3 1 2 - 1 6 5

U . 5 0 0 4 . 7 6 8 . 1 1 1 . 3 1 2 - 1 6 7
,

u . 7 5 0 5 . 0 3 0 . 1 1 1 , 3 1 2 - 1 6 9 “
. —

5 , 0 0 0 ! 5 . 2 9 7 . 1 1 1 . 3 1 2 - 1 7 0
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