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) - 2 SPECiVlCATiOF.S ' ' 

TYPE L a r g o f o r m a t s î j i g io - rc f l ex caméra w i t h i n t e r c h a n g e a b l e len.scf.. 
F I L M S I Z E 120 r o U f i h n ( 10 exi )osûres ) ' 

220 r o l l f i l m ( 2 1 e x p o s n r e s ) 
P I C T U R E S I Z E 55 m m x 69 m m 
E X P O S U R E C O U N T F R ' . 

Au to 'ma t i c r e - s e t tyj>c 
F I L M T R A N S P O R T A N D S H U T T E R C O C K 

S i n g l e s t r o k e r a p i d w i n d l e v e r w i t h r o t a t i o n a n g l e of 180 dcg . 
p lus p r e - a d v a n c i n g ang l e of 10 deg . . •. 

S H U T T E R E l e c t r o n i c a l l y t i i n e - s c l e c t i n g f o c a l - p l a n e s h u t t e r w i t h ruî^-iberized 
s i l k c u r t a i n s . ^ 

Speeds 1. 1/2, 1/4, ' \ / S , l / l 5 . l / 3 0 , l / 6 0 , l / l 2 5 . 1/250, 1/500. 
l/lOAÛ s e c . and X . 

Speed l i gh t s^'l îchronization, 
^ X , équivalent to l / 3 0 s e c . 

T i m e l ag 60 m i l l i s e c . 
P O W E R S O U R C E F O R E L E C T R O N I C S H U T T E R • ' 

6 V s i l v e r b a t t e r y ( E v e r c a d y ^'544) 
V I E W F I N D E R Détachable e y e - l e v e l and w a i s t l e v e l v i e w f i n d e r s 

V i e w f i n d e r f o r m a t a r e a r a t i o ' 
100% w a i s t - l e v e T 
90% e y e - l e v e l , 

G r o u n d g l a s s and F r e s n e l l e n s 
C o m b i n a t i o n of m i c r o p r i s m c e n t e r and f i n e g r ound g l a s s 

V i e w f i n d e r m a g n i f i c a t i o n 
A p p r o x . 1 w i t h f=105 m m l e n s and p e n t a p r i s m v i e w f i n d e r 

V i s u a l i m a g e d i s t a n c e ( p e n t a p r i s m v i e w f i n d e r ) 
. A p p r o x . 1 M f r o m the e y c - p o i n t 

D I A P H R A G M F u l l y a u t o m a t i c f o r 35 ~ 300 m m I c n s e s 
p r c - s e t f o r o v e r 300 m m l e n s e s 

L E N S M O U N T Doub l e b'ayonet 
Ou t s i d e bayone t f o r 3 5 ~ 3 0 0 m m l e n s e s 
I n s i d e bayonet f o r o v c r 300 m m l e n s e s 

W E I G H T 2 . 3 K g w i t h f= 1 0 5 m m s t a n d a r d l e n s and p e n t a p r i s m v i e w ­
f i n d e r . 

1-3 F E 7 \ T U R E S 

P e n t a x 6/7 i s a l a r g e f o r m a t ( 5 5 m m x 6 9 m m ) S L R wi t l^ e l e c t r o n i c a l l y 
t i m e - s e l e c t i n g f o c a l p l a n e s h u t t e r . Détachable e y e - l e v e l o r w a i s t l e v e l v i e w ­
f i n d e r s a r e a v a i l a b l e . 

T h e e l e c t r o n i c s h u t t e r c o n s i s t s of s h u t t e r c u r t a i n s , e l e c t r o n i c c i r c u i t , e l e ­
c t r o m a g n e t a n d o the r m e c h a n i s m . It c o n t r o l s the s l i t open ing of the s h u t t e r 
c x i r t a i n s w h i c h dé te rmines e x p o s u r e t i m e . T h e e l e c t r o m a g n e t c o n t a i n s a 
d u a l s o l eno i d ( o r c o i l ) f o r b e t t e r s t a b i l i t y of i t s t r a n s f e r f u n c t i o n , e l e c t r i c a l 
to m e c h a n i c a l , 

A sa f e t y s y s t e m q u e n c h e s the s h u t t e r opérat ion i f a n y m a l f u n c t i o n due to 
l ow b a t t e r y o r f a u l t y c i r c u i t h a s a p p e a r e d , and the f i l m on the f r a m e r e m a i n s 
u n - e x p o s e d . R e f e r to C h a p t e r 2 f o r dé ta i l s . 

P o w e r s w i t c h i s i n v i s i b l e f r o m o u t s i d e , I t t u r n s on a u t o m a t i c a l l y on l y 



1 - : . 

when tlie s h u t t e r hu t l on i s pus5x-;d w i t h c o c k e d s h u t t e r . B a t t e r y c h e c k e r t e l l -
the l i f e of the b a t t e r y u s e d . 

S i n g l e s t r o k e r a p i d w ind l e v e r ( r o t a t i o n ang l e of 180 deg. +p r e -advanc in ! ^ 
10 deg . ) c a n cock the s h u t t e r and t r a n s p o r t the f i l m . . T h e 
f i l m t r a n s p o r t m e c h a n i s m d i f f e r s f r o m 3 5 i n m P e n t a x caméras , a s i t a c c o m o -
da t e s r o l l f i l m s . 

T h e w i n d l e v e r - a d v a n c e s the f i l m w h e n c v e r i t t u r n s , but c o c k s the s h u t t e r 
on ly w h e n the f i l m i s r e a d y fo r e x p o s u r e . 

F i l m t a k e up opération i s : -
1) L o a d a f i l m . T u r n the w i n d l e v e r l e n v i n g the b a c k c o v e r opencd, i m t i l 

the a r r o w m a r k on the p a p e r b a c k c o rnes to s l a r t m a r k i n g on thg body. 
T l i e s h u t t e r r e m a i n s u n - c o c k e d and e x p o s u r e c o u n t e r does not f in i c t i on . 

2) When the a r r o w m a r k m a t c h e s the m a r k i n g , c l o s e the b a c k c o v e r . 
Kov^^J^e w i n d l e v e r a d v a n c e s the f i l m l e a d e r , and the e x p o s u r e c oun t e r 
b e g i n s to func t i on . T h e s h u t t e r s t i l l r e m a i n s u n - c o c k e d , 

3) When tjje < ixposurc c<.inntfr s h o w s a'nput hJo. 0 m a r k i n g , tlio w i n d l e v e r 
s t a r l s c o c k i n g t lu ' s l u t t e r , T h e f i l m l e a d e r k e e p s on be ing t r a n s p o r t e d 

4) W l i c n No, 1 m a r k i n g a p p c a r s the f i l m t r a n s p o r t s t ops e v en i f the wind. 
l e\ ' c r t u r n s . T l i e s h u t t e r w i l l be f u l l y c o c k e d w h e n ' t l i e w i n d l e v e r f u l l y 
t u r n s . 
Now, the caméra i s r e a d y fo r the f i r s t e x p o s u r e . 

5) When the n u m b e r of D ie p i c t u r e e x p o s e d , r e a c h e s the f i g u r e s e t on i h c 
f r a m e n u m b e r c o n l r o l d i a l , the s h u i t c r a u t o m a t i c a l l y t u r n s to " n o n -
o p e r a t i o n a l " . W i t h the r o t n t i n g w i n d le\ ' e r , the f i l m a d v a n c e s f o r 
t a k i n g up the t r a i l e r p a p e r to the t a k e up spoo l , 

6) W i t h opening the b a c k co\ 'er , the e x p o s u r e c o u n t e r r e - s e t s a u t o m a t i c a l l y . 
B u t i f the «hutter r e m a i n s c o c k e d , it does not r e - s e t u n t i l the s h u t t e r 
i s r e l e a s e d , 

T o f a c i l i t a t e tlie use of s u p e r - t e l epho to l e n s e s , the l a r g e s i z e d m i r r o r 
t l iat f l i p s up w i t h b a c k w a r d m o v e m e n t i s i n s t a l l e d . 

T o e n a b l c the u s e of both 120 and 220 type f i l m s , 2 - p o s i t i o n e d p r e s s u r e 
p l a t e i s e m p l o y e d , B y s e t t i ng i t to the r i g h t o r l e f t , the c h a n n e l on the caméra 
body v a r i e s , a c c o m o d a t i n g c i t l i e r one of the two t y p e s of the f i l m ; f i l m w i t h 
p a p e r b a c k (120) or w i thout p a p e r b a c k ( 2 2 0 ) . 

F i l m type i n d i c a t o r on tl ie b a c k c o v e r a l s o c h a n g e s i t s f i g u r e s w i t h r e s ­
pec t to tho p r e s s u r e p late p o s i t i o n . 

Doub l e bayonet m o u n t h o l d s : - I n s i d e bayone t f o r S u p e r - T a k u m a r l e n s e s 
f r o m 35 m m to 300 m m , ou t s i d e bayone t f o r - o v e r 3 0 0 m m , 
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F i g . 2 - 1 SYSTEM LOCATION SKirfCH 
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F i f . 2-2 OPEIUTION SCW'JTCH (BODY) 

EXPOSURE COUNTER DIAL 

LEVER lUTCllET 

].VM'Al l'AVL 

DUALITY PKEVENTION 
COUPLER LEVJ'Hl 

CLAV CLUTCH 

S H I F T UEVER 

- SPOOL STOt'I '̂R 

lŒVERSE SPRING 

® 
I s t 
C U R T A I N 

R E - S E T A C T U A T O R ; 

û'vMPER GEAR 

SHIFT PAVL 

S T O P R A T C Î I E T 

F R I C T I O N 

S H J \ F T & 

S P R I N G 

l^^TCilET 

FRICTION DISK 

TAKE UP CLAW 

FR/vME NO. CONTROL 
CAM 

to m i r r o r housing 

.MIRROR 
INTERMEDIATE 
GEAR 

AUTO RE-SET 
COUNTER ROLLER . RELELVSE PLATE 

Q M A I N G E A R < 2 ) T R A N S P 0 R T I s t GEAR (3)Tl iA.2n<l G E A R 0 T R A . 3 r d GEAR ( ^ T R A . 4 t h GEAR 
(6)CUTAIN CHARGE GEAR (7) I s t SELÏÏCTOR. G E A R © 2nd SELECTOR GEAR (9 )MIRROR CHARGE I s t 
/ronr @ MIRROR CHA.2nd GEAR (Q) MIRROR CHA.-2nd GEAR @ MIRROR CHA.3rd GEAR ^ M I R -

CHA.4th GFJdl ^ COUNTER I s t GEAR (îj) COUNTER 2nd GEAR @ COUNTER WORM GEAR 



F i g 2 - 3 LKWAiS LOCATION r.i.inCii ( TlUNHl'OHT AND KXPOSUKE COUNTER 
SYSTEM) 

RELEASE STOl'PER PL.\TE CLAV CLUTCH 

RELF^\SE PLATE 
SHIFT LEVER 

SHIFT PAVL 

LEVER PAVL 

RE-SET ACTUATOR 

AUTO RE-SET 
COUPLER lEmi 

SPOOL STOPPER 

AUTO RE-SET ACTUATOR 
PLATE 

DUALITY PREVENTION LEVER 

STOPPER RELEASE COUPLER LEVER 

STOPPER RELEASE LEVT3R 

F IRST FRAME 
STABIL IZER 

© SHUTTER BUTTON © KMN GEAR @ CURTAIN CiiARGE GEAR ® SELECTOR GEAR, 

Q ) SELECTOR GEAR,2nû ® COUNTER ROLLER 



F i f r . 2 - 4 FILM TlL\NSrOi;ï AM) KXl'OSUUiù COUNTER HECW^NISM 

STOPPER RELFASE LEVER 

STOJ'l'ER RELEASE COUPLER 
LI'̂ Vl'-R 

RE-SET ACTUATOR 

TRANSPORT CONTROL 

SPOOL STOPPER 

SHIFT PAVL 

/ 
FR.VME NO.CONTROL DIAl 

COUNTER 3r(] GEAR 

COUNTER I s i GEAR 

T R A N S P O R T 3rd G E \

TIL\NSPORT A'.h GE/vR 

AUTO RE-SET ACTUATOR 
PLATE 

COUNTER 2nd GEiVR 

BACK COVER TOKGUE 

F I R S T FRAME STABIL IZER 

TRAU^SPORT CONTROL V,D!'; 
(WHEEL B) 

VIND LEVER SHAFT 

WHEEL A 

^^/.5tw,cwvk|cK^lCçQUj^^^j^ ^Oĵ ^I vHEEL 
V(i 52>^i|(H 

FRAME NO.CONTROL CAM 

NOTE: ABOVE SKETCH SHOV^ RELATIVE LOCATION OF TRANSPORT CONTROL \s'HEELS 
AS AGAINST SPOOL STOPPER WITH ACTUATOR MECHANISM COUPLED. 



O P E R A T I O N 

T l i i s c l i a p l c r e x p l a i n s t l i e opérat ion of i h e f o l l ow ing m a j o r système. In ( l u : 
i l l u s t r a t i o n h e r e i n g i v en , s o m e p a r t s d i f f e r f r o m the o r i g i n a l so a s to m a k e the 
func t i on u n d e r s t a n d a b l e . L o c a t i o n of e a c h s y . s l e m i s i d en t i f ed i n F i g . 2 - 1 . 

1 F i l m t r a n s p o r t and e x p o s u r e c o u n t e r s y s t e m 
2 S h u t t e r S y s t e m ( m e c h a n i c a l ) 
3 Cv i r l a ' i n ho\int;e prévention sy . s t em 
4 E l e c t r o n i c c i r c u i t - . 

2 - 1 F I L M T R A N S P O R T A N D E X P O S U R E C O U N T E R 

G e n e r a l 

S l iu t t e r S y s t e m i s c l i a r g e d by l l i e w i n d up S y s t e m w h i c h r e v o l v e s r e -
c i p r o c a l l y s i n c e the s h u t t e r m e c h a n i s m i s not b a s e d on the i n t c r m e a d i a t 
g e a r m e c h a n i s m used i n o t h e r t y p e s of P e n t a x caméras . 

O n e - w a y c l u t c h , t h e r e f o r e , i s u s e d i n the f i l m t r a n s p o r t s y s t e m a s 
to m a k e the S y s t e m f r c c f r o m the r e v e r s e movcn- jent of the w i n d up 
S y s t e m . T h e o n e - w a y c l u t c h l o c a t e d b e t w e e n the t r a n s p o r t 2nd. g e a r 
and t r a n s p o r t 3 r d g e a r w i t i i a n a n t i - r c v e r s e s p r i n g w i n c h p r c v e n t s . 
b a c k w a r d m o v e m e n t of the t a k e up spoo l . E x a c t l o c a t i o n of the a n t i -
r e v e r s e s p r i n g i s s h o w n in F i g . 2 - 9 . R e f e r to F i g . 2 -2 opération 
s k e t c h a l s o . 
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F o o l p roo f S y s t e m 
In connec t i on w i l h t h o w i n d np s y s t e m w h i c h r e c i p r o c a t e s , a r e l e a s e 

s topper p la te ( F i g , 2 -1 ) i s emp l o y ed to p r e v e n t an i m p r o p e r p u s h i n g of 
the shu t t e r button ; Y o u c a n pus l i the s h u t t e r button on l y wJien the w i n d 
l e v e r r c t u r n s to i t s o r i g i n a l p o s i t i o n . O t h e r w i s e , the e x p o s u r e i s boinid 
to be a f a i l u r e . 

2 - d i r e c t i o n w i n d l e v e r r a t c h e t i s a l s o e m p l o y e d to p r e v e n t the b a c k ­
w a r d m o v e m e n t of the l o v e r and s h u t t e r m e c h a n i s m w h e n the f i n g c r i s 
off the w ind l e v e r on i t s way to the f u l l y cockcd_£^int. T h e p a w l changes 
i t s d i r e c t i o n , a s i l l u s t r a t e d , when i t r e a c h e s the eut ont s e c t i o n s l o c a t e d 
on the both ends of the tee t l i on the l e v e r r a t c h e t w h e e l w h i c h m o v c s w i t h 
the w i n d l e v e r . 

T h e ^^Mïtter be ing c o c k e d , d u a l i t y prévent ion k e e p s the p a w l i n the 
s a m e d i r e c t i o n by w h i c h the r a p i d w i n d l e v e r i s l o c k e d , t l i e r e b y p r c v e n t i i . g 

' a double w i n d u p . 

SELECTOR GEj\R 

DUALITY PREVENTION LEVER 

DIRECTION OF 
ROTATION WHEN 
VINT) USVER I S 
VOUND. , 

© ® ® F i g . 2 - 6 

F i l m t r a n s p o r t 
R o l l f i l m i n the fed spoo l i s t r a n s p o r t e d by the t a k e up spoo l , F i l n . 

l eng th to be t r a n s p o r t e d f o r c i c h c x p o s u r e i s s e n s o r e d _ b y the c o u n t e r 
r o U e r d r i v e n by the f i l m t h r o u g h f r i c t i o n be tween t h e m . T h e c o u n t < T 
r o l l e r a d v a n c e s the c x p o s u r e c o u n t e r d i a l and the t r a n s p o r t c o n t r o l w h -
e e l s ( toothed w h e c l s ) , A c e r t a i n n u n i b e r of the r o t a t i o n of the c o u n t e r 
r o l l e r due to the p r o j j c r f i l m t r a n s p o r t , a d v a n c e s one p i t c h of the t r a n s ­
por t c o n t r o l w h e e l , and the l i p of the spoo l s t oppe r engagée the s p a c c 
of the c o n t r o l w h o e l , T h e n the spoo l s t opper t u r n s off the f i l m take up 
r o t a t i o n of the t a k e up spool at the f r i c t i o n sha f t s y s t e m m e n t i o n e d l a t e r . 

COUNTER ROLLER 

PICTURE FRAME 

1-PITCH OF TRANSPORT 
CONTROL VHEEL 

TAKE UP SPOOL 

F i g . 2-7 



SHUTTER 
COCK 

TRANSPORT 
"A^D SHUTTER 

OCK 

T h e spoo l s t opper opérâtes on the w a y 
to the cocked point of the w i n d l e v e r . 

T h i s point of the l e v e r v a r i e s a c c o r d i n g 
to the r a d i u s i n c r c a s e of the t ake up spool 
due to the f i l m t a k c n up, and the res ' t of the 
w i n d up s t r o k e i s u t i l i z e d on l y f o r c o c k i n g 
the s h i i t t c r . 

Fig„2-8 

F r i c t i o n sha f t s y s t e m / 
P r b p e r l eng th of the f i l m to be t r a n s p o r t e d i s d e t c r m i n e d by the 

t r a n s p o r t c o n t r o l w h e e l s , spoo l s t o p p e r . - f r i c t i o n s j i a f t _ s y s t e m and o t h c r s . 
T h e f r i c t i o n sha f t s y s t e m i s i l l u s t r a t e d i n F i g . 2 - 9 . , 

On a f r e e s top r a t c h e t , r o t a t i o n of the fr ic_t ion sha f t j _ s t r a n s m i t t e d 
to the t ake up c l a w by the f r i c t i o n s p r i n g , s i n c e the s p r i n g t i gh t ens g r a -
sp ing 'O f the r o t a t i n g sha f t . 

W h e n the"tooth of tlie spoo l s t oppe r engages the stop r a t c h e t , the f r i ­
c t i on s p r i n g b e c o m e s l o o s e n a c c o r d i n g to the r o t a t i o n of the shaf t , r e s u -
I t i ng i n the f i l m t r a n s p o r t cut -o f f . 

An t i - j r - e v e r s e s p r i n g . b e n e a t h the t r a n s p o r t 3 r d g e a r , t u r n s the f r i c ­
t i on sha f t b a c k w a r d s l i g h t l y th rough the t r a n s p o r t g e a r s w h e n the w ind 
l e v e r r e t u r n s a f t e r c o c k i n g the s h u t t e r . T h i s s l i gh t m o v e m e n t of the f r i c 
t i on sha f t i s abso lu teTy n e c e s s a r y fo r the engaged spoo l s topper tooth ( 
w i t h the s lop r a t c h c t ) to e s c a p e f r o m the r a t c h e t f o r the n ex t f i l m t r a n s ­
po r t . • O t h e r w i s e , a p r e s s u r e duc to r e f o r m i n g f o r c e of the f r i c t i o n _ s p -
r i n g w i l l r e m a i n b e tween the tooth and the r a t c h e t a f t e r c o m p l e t i n g the 
T lTm t r a n s p o r t and the s h u t t e r c o c k i n g , c a u s i n g a f i l m - t j r a i i s p o r t malfui ic_-
t ion for the n ex t f r a m c r r ' ~ " 

A u t o - l o a d i n g s y s t e m _ 
I n o r d e r to t r a n s p o r t the f i l m w i thou t c o c k i n g the s h u t t e r , be fo re the 

f i r s t f r a m e i s r e a d y f o r e x p o s u r e and a l s o a f t e r the c x p o s u r e counte r r e 
c h e s the f i g u r e se t on the f r a m e No, c o n t r o l d i a l , c l a w c l u t c h i s p r o v i d ed 
on the m a i n g e a r , Sh i f t l e v e r c a n s w i t c h the c l a w c l u t c h to " o p e r a t i o n a l ' 
o r " n o n - o p e r a t i o n a l " , and the l e v e r i s a c t u a t e d by both the sh i f t a c t u a t o r 
c a m th rough the s h i f t p a w l and auto r e - s e t c o u p l e r l e v e r . 
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T h e c a m aclvancc;s w i D i U w e x p o s u r e c o u n t e r d i a l and the l e v e r m o v c s 
w i t h the back c o v e r . On l y on the o p e r a t i o n a l p o s i t i o n , the s h u t t e r s y s t c n 
can be c o c k e d by the r a p i d w ind l e v e r . R e f e r to F i g . 2 - 10. 

CL/vW CLUTCH-

F i g . 2 - 1 0 

SHIFT L E V E R 

FRAME NO.CONTROL DIAL 

AUTO RE-SET 
COUPLER LEVER 

BACK COTOR 

F r a m e n u i n b e r c o n t r o l 
F r a m e n u m b e r to bc e x ) 3 0 s e d (10 or 21 e x p o s u r e s ) c a n be changcd by 

the s w i t c l i i n g c a m coup l cd to t l i c f i^ame No. c o n t r o l d i a l . 
T h e f r a m e No. c o n t r o l c a m i s a dvial c a m in f i u i c t i on , the upper 

h a l f - p o r t i o n of the c a m s u r f a c e l i a s a p r o f i l e f o r 21 e x p o s u r e s , the l o v . t r 
h a l f - p o r t i o n h a s fo r 10 e x p o s u r e s . A n d the s w i t c h i n g c a m set the s h i f t 
p a w l " u p " or " d o w n " p o s i t i o n a g a i n s t the c a m s u r f a c e , a s shown in F i ; ; . 
2 - 1 1 . 

FRAMI-] NO. 
CONTROL CAM 

F i g . - I I SWITCHING CAM 

Auto r e - s e t 
W i t h the b a c k c o v e r o p e n c d , the c o u n t e r - w o r m g e a r and the shi f t p a ­

w l b r e a k l oose f r o m the engagement , a n d the e x p o s u r e c o u n t e r d i a l r e ­
t u r n s to i t s s t a r t i n g p o s i t i o n by s p r i n g . H o w e v e r , i f the s h u t t e r 
S y s t e m r e m a i n s c o c k e d , the spoo l stopjaer l i p a l s o r e m a i n s engaged w i l h 
t h e t r a n s p o r t c o n t r o l w h e e l s . T h e r e f o r e , t h e c x p o s u r e c oun t e r does not 
r e - s e t u n t i l the s h u t t e r i s r e l e a s e d , a s m e n t i o n e d i n c h a p t e r l . 
R e f e r to F i g . 2 - 12. — 

FR/vME NO.CONTROL 
CAM 

COUNTER WORM — -
WHl'̂ EL 

SHIFT PAVL 
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T r a n s j i o r t c o n t r o l w h e e l s 
T r a n s j j o r t c o n t r o l w h e e l s (t oo i l i cd v .hee l ) c o n s i s t of an upper w h e e l 

(whee l B ) and a b a s e w h e e l (w l fee l A ) . W l i e e l A i s f i x e d to the co imte r 
d i a l shaf t and rotâtes w i t h i t . V/hcul B rotâtes about the shaf t w i t h i n a n 
ang l e équivalent to about o j i e - p i t c h of the w h e e l A , and a s i n a l l t e n s i o n 
s )3r ing i s connectée! b e twecn the w h c e l s A and B . T h e v/lieel B s tops b l ock 
ing the s p a c c of the whee l A w i t h i t s t e e th . R e f e r to F i g . Z - 4 , 

A s the selV^ctor g e a r s r o t a t e for shv i t ter c o c k i n g , the l i p of the spo ­
ol s topper i s pushc-d a g a i n s t the c i r c i m i f c r e n c e of the w h e e l s by s p r i n g . 
J-Juwever , the l i p can not engage w i t h the w h e e l A , a s d i t u r b e d by onc of 
the l e e l h of the w h e e l l ' . u n t j l the n c x t s p a c e of the w h e e l A r e a c h e s the 
l i p . When the l i p p lunges into t l ie sj>ace of the w h e e l A , the spoo l s t op ­
per engages wîth the stop r a t c h e t of the f r i c t i o n sha f t sys te jx i at the sain< 
t inae, 

When the s h u t t e r i s r e l e a s e d , the Znd c u r t a i n s e l e c t o r g ea r a c t u a t e s 
the spool s topper a s to p u l l the l i p out the w h e e l A t h r o u g h the r e - s e t 
ac tx ia to r , s t opper r e l e a s e l e v e r and o t h e r s . 

Now the s p a c e s of the w h e e l A a r e a g a i n b l o c k e d by the t ee th of tin.' 
whee l B that h a s r e t u r n e d to the o r i g i n a l p o s i t i o n by the s p r i n g . T h i s 
opération r c p e a t s i t s e l f i n the s a m e m a n n e r , T h e m o v e m e n t s of t 'ncse 
w i i c e l s A a n d B a r e i l l u s t r a t e d in F i g . Z - 1 3 . 

A c e r t a i n n u m b e r of the r o t a t i o n on the c oun t e r r o l l e r r e q u i r c d to 
a d v a n c c b n e - p i t c l i of the t r a n s p o r t c o n t r o l w h e e l ' A , p r o v i d e s a p r o p e r 
l e n g t h of the f i l m to be t r a n s p o r t e d f o r e a c h e x p o s u r e . 

y c r f e ^ ^^Q^-^ .^^^yj^ -T^^n^ 

1. 

F i g . 2-13 

F i r s t f r a m e s t a b i l i z e r 
W h i l e the f i l m i s t r a n s p o r t e d b e f o r e the e x p o s u r e c oun t e r s h o w s No. 0 

m . ' i r k ing , the s h u t t e r s y s t e m r e m a i n s u n - c o c k e d . T h e r e f o r e , i n o r d e r 
to s t a b i l i z e the f i r s t p l img ing opérat ion of the l i p to w h e e l A by w h i c h th( 
f i r s t f r a m e i s p r o v i d e d , the o ther s y s t e m w h i c h k e e p s the l i p " p u s h e d " 
even when the s h u t t e r r e m i a i n s u n - c o c k e d , i s n e c e s s a r y . 

F i r s t f r a m e s t a b i l i z e r ( a l e v e r ) k e e p s the s topper r c l e a s e l e v e r in 
i t s o r i g i n a l p o s i t i o n p e r m i t t i n g the l i p be ing pushed w h i l e the shu t t e r 
r e m a i n s u n - c o c k e d . A s the firsi s h u t t e r c o c k i n g i s c o m p l e t e d , the s e l e ­
c t o r g ea r d i s e n g a g e s the f i r s t f r a m e s t a b i l i z e r t h r o u g h the c o u p l e r l e v e r . 
F o l l o w i n g opérat ions a r c the s a m e a s d e s c r i b e d . 
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2 S H U T T E R S Y S T I C M 

G e n e r a l . •• 
E x c e p t f o r the s h u t t e r c u r t a i n s , n i o s t p a r t s of Ihc s h u t t e r s y s t e m 

l o c a t c on the w ind l e v e r s i de of the m i r r o r l i o u s i n g , and u s e of two 
s p i r a l s i ) r ing£^one fo r m i r r o r f l i p up and the o the r f o r s h u t t e r r e s t o r i n g ) 
i s a f c a t u r e u n l i k e the o the r t ypes of P e n t a x . E x t c r n a l a p p e r a n c e i s 
shown in F i g , 2 - 1 5 . 

S h u t t e r c u r t a i n s 
T h e s h u t t e r c u r t a i n s y s t e m m a i n l y c o n s i s t s of the r u b b e r i z e d s i l k 

c u r t a i n s w i t h p l a s t i c c u r t a i n t a p e s , s e l e c t o r g e a r s , c h e c k e r l e v e y s and 
t e n s i o n p i p e s , a s i l l u s t r a t e d i n F i g , 2 - 16, 

S h u t t e r c u r t a i n t r a v e l i n g i s t r a n s m i t t e d to the s e l e c t o r g e a r s by the 
c u r t a i n p in i on g e a r s , but the S y s t e m i t s e l f does not h a v e a t r a v e l i n g s t op ­
p e r : - o r i g i n a l and fu l l y wound up p o s i t i o n s of the s h u t t e r c u r t a i n s a r e 
p r o v i d e d by the bounce prévention s y s t e m and w i n d up s y s t e m ( f i l m t r a ­
n s p o r t S y s t e m ) r e s p e c t i v e l y . 

S h u t t e r c o c k i n g 
T h e s h u t t e r i s c o c k e d by the w i n d l e v e r t h r o u g h the m a i n g ea r , m i r ­

r o r c h a r g e g e a r s and c u r t a i n c h a r g e g e a r , a s shown i n F i g . 2 - 1 7 . 
T h e m a i n g e a r engages w i t h the w i n d l e v e r sha f t t h r o u g h the c l a w c l u t c h 
w h i c h c a n s w i t c h the s h u t t e r s y s t e m to " o p e r a t i o n a l " or " n o n - o p e r a t i o n a l " . 

A f t e r c o c k i n g the s h u t t e r , the s p r i n g t e n s i o n and t o r que a r e c h c c k e d 
by hooks and c h e c k e r l e v e r s . 

S h u t t e r opération 
Opération w h i c h f o l l o w s a f t e r the s h u t t e r r e l e a s d i s : -
R c f e r to F i g . 2 - 1 8 . 

1 • P o w e r SW t u r n s " o n " , d i a p h r a g m c h e c k e r hook d i s e n g a g e s . ( C u r -
r e n t s t a r t s f l ow ing t h r o u g h the e l e c t r o m a g n e t , l e n s a p e r t u r e d i a p h r ­
agm i s c l o s e d down) 

. 2 W i t h the d i s engagement of the m i r r o r hook, the n i i r r o r a c t u a t o r 
d i s k rotâtes toge ther w i t h the m i r r o r c o u p l e r c a m . ( M i r r o r f l i p s up) 

3 Second c u r t a i n a c t u a t o r m a i n t a i n s 
i t s p o s i t i on by the m a g n e t i c a t t r a c t i o n 
f r o m the e l e c t r o m a g n e t , e v e n a f t e r 
the m e c l i a n i c a l s u s t a i n i n g f o r c e 
te rminâtes . 

1 

4 W i t h the t i m i n g c h e c k e r l e v e r d i sengages , 
the t i m i n g c a m s t a r t s r o t a t i n g . 

I ^ ' 1 
5 T i m i n g SW "o f f " 

6 I s t c u r t a i n s t a r t s t r a v e l i n g . 

7 W i t h opération of the " e l e c t r o n i c c i r c u i t " the m a g n e t i c a t t r a c t i o n 
f r o m the e l e c t r o m a g n e t t e rminâ tes , T h e Znd c u r t a i n a c t u a t o r j u m p s 
up r e l e a s i n g the Znd c u r t a i n , ' T h e Znd c u r t a i n s t a r t s t r a v e l i n g , 

8 C o m p l e t i n g the e x p o s u r e on the p i c t u r e f r a m e , the Znd c u r t a i n s e l e ­
c t o r g e a r d i s e n g a g e s the r e - s e t hook t h r o u g h the r e - s e t i n t e r m e d i a t e 
l e v e r and the r e - s e t a c t u a t o r . 

9 W i t h the r e s t o r a t i o n of the s p i r a l s p r i n g , the g e a r t r a i n , m i r r o r 



. - ictualor d i s k , t i m i n g c.tm and so on, r c t u r n to the s t a r t i n g po s i t i on . 

5 — 7 " t i m e " m e a s u r e d by the e l e c t r o n i c c i r c u i t 
6 —«- 7 " t i m e " to bc e xposed on the ) n c t u r e f r a m e 

Sa f e t y s y s t e m 
I f the e l e c t r o m a g n e t does not l io ld the a r m a t u r e of the Znd c u r t a i n 

a c t u a t o r b e c a u s e of a l ow b a t t e r y o r f au l t y c i r c u i t , the a c t u a t o r i n w r o -
ng p o s i t i o n c h e c k s the r o t a t i o n of the m i r r o r c o u p l e r c a m on i t s way to 
the point w h e r e the c a m a c t u a t e s the t h n i n g c h e c k e r l e v e r . T h e Shut t e r 
opération s tops w h e n the m i r r o r h a s f l i pp cd up h a l f - w a y . T h e s h u t t e r 
m e c h a n i s m in th i s c ond i t i on i s shown in F i g . Z - 1 9 . 

I f I he e l e c t r o m a g n e t ho lds the a r m a t u r e p r o p e r l y , o i^cra t ion p r o c e -
eds n o r m a l l y , s i n c e the a c t u a t o r does not d i s t u r b the c a m . 

A R M A T U l l E 2nd C U R T A I N 

R e s t o r i n g s t ep s 
A f t e r t a k i n g the . lens off the caméra body : -

1 R e t r i o v e the d i a p h r a g m a c t u a t o r l e v e r to the s t a r t i n g p o s i t i o n . 
Z Set the m i r r o r a c t u a t o r a r m to the s t a r t i n g p o s i t i o n by t u r n i n g i t 

c o u n t e r c l o c k w i s e w i t h a f i n g e r . 
3 T u r n the w i n d l e v e r a g a i n , 

S t cp 1 r e engages the d i a p h r a g m cl îecker hook. S tep Z r e e n g a g e s the . 
m i r r o r hook. S tep 3 s e t s the Znd c u r t a i n to the c o c k e d p o s i t i o n . ( A s 
the Znd c u r t a i n c h e c k e r l e v e r h a s a l r e a d y r e l e a s e d the c u r t a i n w h e n the 
a c t u a t o r f l i pped up , T h e c u r t a i n i s s topped by the s e l e c t o r g e a r s now. 
T h e r e f o r e , a r e w i n d i n g up i s n e c e s s a r y ) . 



F i R , 2 - 2 0 

P o w e r s w j l c h * ' • 
S h u t t e r a c t u a t o r l c \ e r opérâtes the power SW and B ( b u l b ) S W . B SV; 

t u r n s " o n " w l i en tlie l e v e r i s in i t s o r i g i n a l p o s i t i o n . W i t h the s h u t t e r 
d i a l set at B , B SW c l o s e a s h o r t c i r c u i t f r o m the s o u r c e to the c a p a c i ' o r , 
C 1. f R e f e r to F i g . 2 - 2 1 ) 

T h e p o w e r SW t u r n s " o n " b e f o r e the s h u t t e r m e c h a n i s m s t a r t s ope-
r a t i o n i n o r d e r to supp l y a c u r r e n t to the c i r c u i t b e f o r e h a n d . A c t u a t o r 
p in on the d i a p h r a g m - c h e c k e r hook k e e p s the p o w e r SW " o n " , e ven w h e n 
the a c t u a t o r l e v e r r c t u r n s to the o r i g i n a l p o s i t i o n ( t a k i n g the f i n g e r off 
the s h u t t e r button) d u r i n g l o w - s p e e d e x p o s u r e . 

T h e sa f e t y l e v e r w h i c h c h a n g e s i t s d i r e c t i o n - depend ing on the p o s i t i o n 
of the d i a p h r a g m c h a r g e c o u p l e r l e v e r , s h i f t s the engagement be tween t l e 
s h u t t e r a c t u a t o r l e v e r and hook to " o n " o r "o f f " , a s shown in F i g . 2 -2 1, 

3 S H U T T E R C U R T A I N B O U N C E P R E V E N T I O N 

U n l i k e the o the r t y p e s of P e n t a x , both the I s t a n d Znd c u r t a i n s have 
t h e i r r e s p e c t i v e bounce prévent ion s y s t e m i n t h i s P e n t a x 6 x 7 . • A s a 
bounce prévention, the f r i c t i o n d i s k a b s o r b s the k inet iç e n e r g y of the 
s h u t t e r c u r t a i n s that h a s p a s s e d o v e r the p i c t u r e f r a m e . T h e p r e v e n t i o i i 
S y s t e m s t a r t s i t s opération ( the c u r t a i n speed s t a r t s d e c r e a s i n g ) s h o r t l y 
b e f o r e the c u r t a i n edge r r e a c h e s the end of the p i c t u r e f r a m e . T h i s 
S y s t e m a l s o dé termines the o r i g i n a l p o s i t i o n of the r e s p e c t i v e c u r t a i n . 

T h e S y s t e m m a i n l y c o n s i s t s of f r i c t i o n d i s k s , r a t c h e t s , d a m p e r 
g e a r s and a r m s . T h e r a t c h e t m a k e s the d a m p e r a r m f r e e f r o m the f r i ­
c t i on d i s k when the a r m s a r e r e - s e t . 

A l though the o p e r a t i o n a l p r i n c i p l e o f the bounce prévent ion s y s t e m 



•J. i ». 

i s g i v c n in l - " i g . 2 -2 , déta i ls of the s y s t e m a r e shown i n C h a p t e r 5, a s an 
exp loded v i e w . 

2 - 4 M I R R O R F L I P U P 
T o enab le t l ie m i r r o r sheet to m o v e b a c k w a r d w h i l e f l i pp ing up, 

four a r i n s a r e e m p l o y e d for s u s t a i n i n g t l ie m i r r o r she e t , M i r r o r f l i p 
up f o r c e f r o m the s h u t t e r s y s t e m i s t r a n s m i t t e d to the shee t by the r o t a ­
t i n g . a r m , T h e opération i s shown be l ow i n F i g . 2 - 2 2 . 

A shock d a m p e r i s e m p l o y e d to m i n i m i z e the m i r r o r s h o c k w h e n the 
m i r r o r r e t u r n s to the o r i g i n a l p o s i t i o n . T h i s d a m p e r i s a l s o u t i l i z e d a s 
m i r r o r ang l e s e t t e r . 

2 - 5 F P , X S Y N C H R O N I Z A T I O N 

F I - * s y n c h r o , c on tac t l o c a t e s in the s h u t t e r s y s t e m a s shown in l- ' ig. 
2 - 1 5 , T h e I s t c u r t a i n i n t e r m e d i a t e l e v e r t u r n s " o n " the c on tac t w l i en i l 
act ivâtes the I s t c u r t a i n c h e c k e r l e v e r , 

X s y n c h r o . c o n t a c t l o c a t e s in the c u r t a i n bounce prévent ion s y s t e m . 
T h e I s t c u r t a i n d a i T i p c r d i s k t u r n s " o n " the X con tac t w h e n the I s t c u r t a i n 
f i n i s h e s i t s t r a v e l i n g , 

2 - 6 E L E C T R O N I C A L C I R C U I T 

A G e n e r a l 
A 6V s i l v e r b a t t e r y p o w e r e d c i r c u i t m a i n l y c o n s i s t s of a c i r c u i t boa rd , 

a n . e l e c t r o m a g n e t a n d a r o t a r y s w i t c h . T r a n s i s t o r s , r e s i s t o r s and c a p a -
c i t o r s l o c a l e on the c i r c u i t b o a r d , T h e c i r c u i t i s c o m p o s e d of two s e c ­
t i o n s , r e g a r d i n g the opérat ion; s h u t t e r s p e e d g o v e r n o r c i r c u i t and 
B A T T c h e c k e r c i r c u i t . 

B G o v e r n o r c i r c u i t 

P r i n c i p l e of E l e c t r o n i c s h u t t e r 

T o m e a s u r e " t i m e " f o r an e x p o s u r e , a c a p a c i t o r , r e s i s t o r aind p o w e r 
s o u r c e a r e u s e d . T h e c a p a c i t o r c onnec t ed to the s o u r c e t h r o u g h the r e ­
s i s t o r , a s shown in F i g . 2 - 2 3 , accumulâtes a c u r r e n t f r o m the s o u r c e , 
T h e t e r m i n a l vo l tage of the c a p a c i t o r r i s e s up to the s a m e vo l t age a s the 
s o u r c e has when it i s sa lu r . a t ed . C e r t a i n " t i m e " i s n e c e s s a r y f o r the " 
s a t u r a t i o n , and i s v a r i a b l e i n p r opo r t i on to the rés i s tance v a l u e -of the 
r e s i s t o r . 



R I C S L S T O R n ,h i gh 

B A T T 
L E V E L 

0 
F i r . 2 - 2 3 

F i gc2 -24 

B y s e t t i ng a c e r t a i n vo l tage l e \ e l and by chang i r ig the rés istance v a -
Uic , it i s p o s s i b l e to m o a s v i r e t l i c " l i m e " f o r a n e x p o s u r e , a s shown in 
F i g . 2 - 2 4 . T h i s 0 - t o - l e v e ] , t i m e i s t r a n s f o r m e d to m e c h a n i c a l opération 
of the s h u t t e r c u r t a i n s by the e l e c t r o n i c c i r c u i t . ^ 

T i m i n g SW 
T i m i n g SW g i v e s an e l e c t r i c a l s i g n a l of the I s t c u r t a i n d e p a r t u r e l o 

the c i r c u i t , l l i e s i j^n. i l i s g i v en a s " e n r l h o f f " . H o w e v e r , the t i m i n g SW 
l u r n s off s l i g h t l y âhcad of the I s t c u r t a i n depar tur . e to c o m p e n s a t e a t i i n c 
l a g of the s h u t t e r m e c h a n i s i n . 

E l e c t r o m a g n e t 
E l e c t r o m a g n e t g i\es a m e c h a n i c a l s i g n a l of the Znd c u r t a i n d e p a r t u r e 

ou i of a n e l e c t r i c a l s i g n a l f r o m the c i r c u i t . T h e e l e c t r o m a g n e t c o n s i s t s 
of i r o n c o r e s and a dua l s o l eno id ( o r c o i l ) . 

T h e e l e c t r i c a l s i g n a l i s g i ven a s a c o m b i n a t i o n of " c u t t i n g off" the 
f l ow ing c u r r e n t going t l i r ough the c o i l A , and " t u r n i n g o n " the ano ther 
c u r r e n t w h i c h goes th rough the c o i l B . A s a r e s u i t , t o t a l m a g n e t i c a t ­
t r a c t i o n l o w a r d the a r m a t u r e on the Znd c u r t a i n a c tua t o r , t e r m i n a l e s in 
a n i n s t a n t . 

T h e c o i l B w h i c h f o r m s a w c a k m a g n e t i c f i e l d c o n t r a r y to tne c o i l A 
i n p o l a r i t y , s u p p l i e s i l lo the c o i l A . A s shown i n F i g . Z - Z 5 , t h i s opéra­
t ion c a n s h o r t e n and s t a b i l i z e t l ie m a g n e t i c réduction t i m e of the e l e c t r o ­
m a g n e t . T h i s m e a n s the s l a b i l i z a t i o n of the e x p o s u r e t i m e a t the s a m e 
t i m e . 

V b 

F i g . 2 - 2 5 

M A G N E T I C F L U X 
I N C R E M E N T AND 
R E D U C T I O N 
C U R V E 

OUAL SOLENOID OF PENTAX ( . 7 

â l N & L E SOLENOiO 

Opération of the g o v e r n o r c i r c u i t 

T h i s c i r c u i t m a i n l y c ons i s t s of a s e n s o r and a D C a m p l i f i e r . A c a p a ­
c i t o r and t r a n s i s t o r T R 1 f o r m the s e n s o r , and T R Z ~ 5 f o r m the D C a m ­
p l i f i e r w i t h r e s i s t o r s . 

W i t h p u s h i n g the r e l e a s e button, the p o w e r SW t u r n s " o n " , t i m i n g SW 
t u r n s " o f f " and the I s t c u r t a i n s t a r t s t r a v e l i n g . 

When the t i m i n g SW t u r n s "o f f " , C 1 s t a r t s s t o r i n g the c u r r e n t ( i 1) 
i r o m tJie s o u r c e th rough R s and V R Z, r e s u l t i n g i n a n incrément of the 
p o l e n t i a l d i f férence a c r o s s the t e r m i n a l of the C 1. T h e n the incrément 



2 -

s t a r t s f r o m 0, aiicl po t r t i t i a l fu;ros.s tlio po in t s A and B s t a r t s f r o m 0 
ec]ua] ly . When tl ie po t en t i a l i s 0, 'J 'R 1 h a s a h i g l i impédance. T h e r e f i . r c 
the c u r r e n t i Z fJows th rough ' i ' i l 2, p r o d u c i n g 13 ( T R Z i s p o s i t i v e l y b i a s i d). 
T h e c u r r e n t i n V R 1 and R 3 c a u s e s tj)e p o t e n t i a l d i f férence V b - c ac ros . ; ' ; lie 
po in t s B and C , and t i n s V b - c i s a l s o j i e ga t i v e b i a s vo l t age b a s c - t o - e m i t -
t e r of the T R 1. 

T R Z i n l ow impédance t u r n s on 3 R 3, s i m i l a r l y T R 3 tv i rns oji T R 4 , 
w h i c h p r o d u c e s the c u r r e n t i 8, T l i e c u r r e n t i 8 f l o w s th r ough the c o i l A, 
prod\)cing the m a g n e t i c a t t r a c t i o n of the e l e c t r o m a g n e t . by w h i c h the Znd 
c u r t a i n i s h e l d . T R 4 in low impédance t u r n s " o f f " T R 5, so the c u r r e n t 
th rough the c o i l B i s not prt>duced. 

When the t e r m i n a ] vo l t age of the C 1 ( p o t e n t i a l a c r o s s the t e r m i n a i s ) 
r i s e s h i g h e r than V l ) - c , the p o t c n t i a l at the po int A b e c o m e s p o s i t i v e 
w i t h r e s p e c t to the poir.t B . I n D u s condi t ion ,_ T R 1 t u r n s on, s i n c e the 
p o s i t i v e b a s e - t o - e m i t t e r b i a s vo l t age i s «tTppîied to the T R 1. T R 1 i n 
l ow impédance t u r n s " o f f " T R Z, s i n c e the f o r m e r p o s i t i v e b i a s h a s now 
been t u r n e d to négative by T R 1 wh. ich l i a s l o w impédance. 

T R Z t u r n s "o f f " T R 3 , the T R 3 t u r n s " o f f " T R 4 , a s a r e s u i t , the 
c u r r e n t t h r ough the c o i l A t e rminâ tes . T h i s " t u r n of f " opérat ion i s j u s t 
c o n t r a r y to the " t u r n o n " opérat ion. 

When T R 4 i s t u r n e d "o f f " , T l x 5 t u r n s on, p r o d u c i n g the c u r r e n t i 10 
w n i c h f lows th rough the c o i l B , s i n c e the T R 4 i n h i gh impédance pro\'id{>s 
T R 5 w i t h a p o s i t i v e b i a s v o l t a g e . A t t h i s s tage , tl ie m a g n e t i c a t t r a c t i o n 
f r o m the e l e c t r o m a g n e t te rminâtes , and the Znd c u r t a i n s t a r t s t r a v e l i n g . 

^\G S W 

o ̂ / Oh/ 

F i R . 2 - 2 6 



E x p o s u r e l i m e - scdec t in j ; 

F o r s e l e c l i t i g I h e ex ] ) o s ' : r e . t i m e, l i i e v a l u e of r e s i s t o r R s m u s t be 
changed . R o t a r y SW w h i r b rotâtes w i l b Ihe s lu i t t e r d i a l , s h i f t s the c î r . u i i 
w i n c h d e l e r m i n i - s the rés is tance va lue of the métal f o i l resistor^pîaled oi-
the c e r a m i c d i s k . Rés is tance v a l u e of R s i s 800-0. f o r l/lOOO s e c . 
8 0 0 k n f o r l / l s e c . 

R O T A R Y 

C O N T A C 

. P O I N T 

F i g . 2 - 2 7 F i g . 2 - 2 8 

C 

S h u t t e r speed a d j u s t m e n t 

Who l c e x p o s u r e l e v e l s e t t ing excep t f o r l / lOOOsec . i s p r o v i d e d b\ 
a d j u s t i n g V R 1. V R 1 changes the p o t e n t i a l d i f f é r ence a c r o s s point A ,; id 
B w h i l e i 3 i s f l ow ing . T h e r e b y ' ' 0 - t o - l e v e l t i m e " i s changed ( R e f e r to 
P r i n c i p l e of E l e c t r o n i c s h u t t e r ) . 

l / 1 0 0 0 s e c , a d j u s t m e n t i n w h i c h the s l i t opening i s v e r y n a r r o w , r o -
q u i r e s a f ine a d j u s t m e n t , a d j u s t i n g V R 2 in sér i es w i t h R s , W i t h a d j u s i i ; 
the rés is tance v a l u e of V R 2 , the Znd c u r t a i n d e p a r t u r e s l o w s down or 
speedsup i n p r o p o r t i o n to the change i n the rés is tance v a l u e . 

B A T T E R Y C M E C K E R C I R C U I T 

G e n e r a l 
B y p u s h i n g i n the B A T T c h e c k e r button, the b a t t e r y l i f e can be c h e c l 

ed e a s i l y ; I f the i n d i c a t o r does not glo>w, the b a t t e r y i s out of u s e . 
B a t t e r y c h e c k e r c i r c u i t i s s h o w n i n F i g . Z - 2 9 . 

B A T T C H E C K E R 

S W 

T R 6 

F i g . 2 - 2 9 



Opération 

A s a se i ' .sor for c) )Ocl ' ing the b a t t e r y ou t -put , r e s i s t o r s R I O , J< 11 
R 1 2 and a z e n e r diode (7J.>) f o r ) i i n b r i dge . T w o po in t s A a i id 1'̂  on t l ic 
b r i dge a r e comu-cted to tl ie b a s e and emittc^r of T R 6 r c s p c t i \ ' e l y , a s 
s l i own in F i g . 2 - 2 9 . 

P o t e n t i a l d i f férence a c r o s s t i ie two po in ts t»irns " o n " o r " o f f " tl ie 
T R 6 , depending on tlie p o l a r i t y ; I f tbe point A i s négat ive w i t h r e s p o c l 
to the j jo int B , T R 6 i s t\irned " o n " . I f p o s i t i v e T R 6 i s t u r n e d "o f f " . 

A s c o n s i d c r e d , i f the b a t t e r y h a s enough out-pvit vo l t age , the point 1-
becomtîs p o s i t i v e w i t h r e s p e c t lo t bc point A , sincé the Z D i s biase.d 

w i l h the vo l tage h i g h e r than i l s z e n e r l e v e l . T h e n T R 6 t u r n s " q n " , j i r o d n c -
ing the c o l l e c t o r c u r r e n t i 2. 

T h i s i 2 i n R I 2 c a u s e s the p o t e n t i a l d i f f é rence a c r o s s R 1 2 . by wi,i< 1; 
T R 7 i s t u r n e d " o n " . C o l l e c t o r c u r r e n t of T R 7 ( i 4 ) l i g h t s the i n d i c a t o r 
l a m p . T h e l a m p w h i c h d r a w s t l ie c u r r e n t i 4 f r o m the sov i rce i s a l s o u s f ' 1 
a s a l oad to the s o u r c e ( b a t t e r y ) . 

I f the ba t t e r y i s low, ihe Z D t u r n s out to be a h i gh r e s i s t o r . T h c r e l y 
T R b i s t u r n e d " o f f " and opération to be f o l l owed i s j u s t c o n t r a r y to wh-^n 
T R 6 i s t u r n e d " o n " . 

Ad j u s l m e nt 
l ' o r a d j u s t m e n t , T R 3 m u s t be a d j u s t e d so that the po t en t i a l d i f f e r ( M I C 

a c r o s s the Z D w i t h the b a t t e r y out -put S . o V , i s e q u a l to the z e n e r vol'- : i e 
l e v e l of the Z D . 



3 D I S A S S E M B L I N G 

G E N E R A L ; ' . 
Ins t ruct ions ior d i s a s sembl ing the caméra a r e explained in this 

chapter . . • , . ' 

C O V E R S / • • •• 

Po ints for d i s a s s e m b l i n g the c o v e r s a r e : - Re f e r to Tig.4- . i . 
1 Excep t for the both a ides c o v e r s , each cover can be taken apart 

f rom the caméra body indepcndently.of the other cove r , .| ' 
Z Insure that the shutter i s r e l e a s e d when removirtg the r e ta ine r s c r e w 

(C1Z6) of the exposure counter d i a l . O the rw i se , the l ip of tl^e spool 
stopper (C20) i s damaged. K e e p the back cover opened. 

3 Wind l e v e r (C13 ) , F r a m e No. contro l d ia l (C 105), etc . mus t be r e -
moved, and Ma in gear (GOl ) m u s t be r e tu rned to i t s o r i g ina l fioeitioh, 
before taking Top cove r right (A07) apart from" the body, ; - . 
Tt i s r ecommended to fix the d i a l again after taking' off the cove r ïor 
fac i l i tat ing the handling of the caméra. " ' ' 

4 Be fore taking off Top cover left (A08), Shutter d ia l (D125) muet be 
removed . ; . . • 

5 When removing the top c o v e r s , s l ide them toward the outer side until 
they stop. Then r emove them. • ; , 

M I R R O R HOUSING 

Decoupl ing of the body and m i r r o r housing can be done by pushing up 
the m i r r o r housing f rom the body. Fo l l ow ing pa r t s , however , must be 
taken apart beforehand. Re fe r to F i g . 3 - 3 . 

1, L e v e r stopper (C27) 2. Shift l e v e r (CZ3) 3. Ma in ge&r (CO 1 ) 
4. M i r r o r gear block (C09) 5. Connect ing gear (C08 ) 6. S c r e w a 
and others . 

Po in t s for the decoupl ing a r e : -
• Puah up the m i r r o r housing after r e l e a s i n g tlie shutter if it is c o c k ­

ed, as the R e - s e t actuator ( E87 ) in cocked posit ion d i s tu rbs the ope-
rat ion . : 

• T h e Connecting gear (C08) should be pul led out unt i l it stops contact -
ing the pinion shaft, then tvirn it a round the shaft to take it out. 

. • B e w a r e of the c u r t a i n edgers and tapes wh ich m a y get caught to the 
body. _ 

O T H E R S " 

Cu r t a i n bounce prévention s y s t e m 
Avoid u n n e c e s s a r y d isengagement of the damper g e a r s and pinion 
gears , a s the i r engagement r e q u i r e s a délicate adjustment. 
îf tliey a r e d isengaged, do not try to operate the shutter . It w i l l • 
cause a cu r t a in tape peel ing off. 



Shutter m e c h a n i s m plate 

Slujtter S y s t e m v/ith the m e c h a n i s m plate can be taken apart f rom tlu 
m i r r o r housing as â unit. But the damper a rmA (D132 ) must be d i s a s s e m 
bled beforehand. F o r the di ena scmbl ing, use a long nosc screw/ dl^ivei 
( Z Z 5 K - E 3 0 - A ) through the hole on the other side of the m i r r o r housing, 

Shock damper • 

Avoid x inneceaasry d i s a s s e m b l i n g of the setting 8c r ews (D 148), The 
setting s c r e w on the m i r r o r actuator a r m side has a rôle ôf m i r r o r angle 
setter . •, 

M i r r o r • * ' 

In addition to the r e t a ine r p lates , the m i r r o r i s bonded to the sheet 
at three points on the r e v e r s e side, where the r e t a i n e r plates a r e located 
Sol vent : Ket one. 

Removing of the m i r r o r sheet ^ ; , 

Be fore taking out the sheet f rom the m i r r o r h'ousing, shutter curt. i in 
S y s t e m , m i r r o r housing f rame (B63) and the re l evant p a r t s mus t be takcn 
apart beforehand. Use a proper amount of 8olvent;Ketone« for removing 
the m i r r o r hovising f rame (B63) and light (B95) cu r t a in bonded. 

Remove the two lock w a s h e r s ( LW 13) and the two a r m r e s t a A, B 
(D1Z6, D1Z7), then withdraw the sheet f rom the back of the m i r r o r ' h o u ­
sing, t i l t ing it a s shown in F i g . 3-Z. 

Too l s ** 
Some par t s r e qu i r e spécial tools for d i s a s s e m b l i n g a s in the case of 

a s s e m b l i n g . The tools a r e explained in Chapte r 4 . 
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Cl e 11 c r a 1 
]n t h i s c l iap ' ter , po in ts îor a s s e n i h l i n g and a d j u s t i n g , and s t a n d a r d s 

fo r a d j u s t i n g and c l i c c k i n g a r e e x p l a i n e d . L o c a t i o n of the p a r t s to bc a s 
E e m b l c d , m a j o r o i l i n g po ints a n d c i l s to be u s e d a r e s h o w n i n F i g u r e s at 
the e n d of t h i s c h a p t e r . P a r i s w l i i c h n c e d spécia l t oo l s c an a l s o be i d e n 
t i f i ed i n the F i g u r e s . 

P h i l l i p s head s c r t > w s ( ^ head s c r e w s ) a r c w ic ] e l y u s e d , and A r o n t i t e 
( a n a e r o b i c a d h e s i v e f o r l o c k i n g a n d r e te i in ing,m ent ioned e l s e w h e r e ) i s 
used to l o c k s o m e p a r t s . T l i e A r o n t i t e i s a b b r e v i a t e d a s A r o . i n t h i s 
c h a p t e r . 

F o l l o w i n g codes a r e a l s o u s e d i n C h a p t e r 3 , 4 and 5 . 

- s c r e w s -
— head s c r e w 

-\ head s c r c w 

H e a d s i z e S -

E X ; . G N S ' l . 7x3 

F -
S -
C N 
e s 

— C h c e s e head ( ) 
— F i a t h ead ( ^ ) 
— P a n - h c a d ) 
— F i a t h e a d ) 

s m a l l M iTiedium 

V 

- w a s h c r s -
Codes for m a t c r i a l : 

, P B — - P h o s p h o r b r o n z e 
B s —^ B r a s s 
S — ^ S t e e l 

- o i l s -
L - 1 
L - 5 
G - 3 
G - 4 

L i q u i d , t r a n s p a r e n t 
" , g r a y 

G r e a s e , b r o w n 
Il , g r a y 

N O T I C E F O R E X P L O D E D V I E W 

1 

2 
3 

4 

5 

S c r c w s w i t h r êve rsed p i l c h t h r e a d ( l e f t handed s c r e w s ) c a n be i d c n -
t i f i ed by s m a l l " r " on the le f t s l i o u l d e r of P a i ' t s No. . 

m a r k e d w a s h c r s r e q u i r e a d j u s t m e n t . 
A s m a l l f i g u r e m a r k e d w i t h " x " a f t e r P a r t No., i n d i c a t e s quan t i t y 
i n v o l v e d . 
P a r t s No, or s c r e w s i n b l o ck I c t t e r s i n d i c a t e those w h i c h s h o u l d 
bc g lued by A r o n t i t e , 
" •'" p a r t s r e q u i r e the spécial t oo l s f o r a s s e m b l i n g and d i s a s s e m b l ­
ing . 

A S S E M B L I N G O R D E R 

A s s e m b l i n g procédures a r c e x p l a i n e d i n the f o l l ow ing o r d e r , how­
e v e r , some p r o c e s s can be c o m p l e t e d s e p a r a t e l y , 

1 M i r r o r shee t 2 S h u t t e r c u r t a i n s 3 S e l e c t o r g e a r a d j u s t m e n t 4 
C u r t a i n bounce prévention sy s t c m ( a s s c m b l i n g and i n s t a l l i n g ) 5 A - M 
SW 6 M e t e r c oup l e r 7 S h u t t e r m e c h a n i s m p l a t e 8 W i r i n g 9 
Magnet c o r e 10 S h u t t e r d i a l 11 T r a n s p o r t and e x p o s u r e c oun t e r m e 



^ - 2 

c h a n i s r n 12 Coup l i n n , hody a n d m i r r o r h o u s i n g 13 C u r t a i n c h a r g e 
g ea r a d j u s t m e n t 14 M i r r o r cou|) ler g ea r 15 D u a l i t y prévention 
a d j u s t m e n t 16 SW a d j u s t m e n t 17 Opérat ion c h e c k , t r a n s p o r t and 
e x ] i o s u r e c oun t e r j i i e c h a J i i s m 18 S h u t t e r speed a d j u s t i T i e n t 19 B A T T 
c h e c k e r a d j u s t m e n t 20 P c u n c c j j r e v e n t i o n a d j u s t m e n t 2 1 V i e w l i j u l c r 
22 W i n d l e v e r and e x p o s u r e c o u n t e r 23 M e c h a n i c a l b a c k a d j u s t m e n t 
24 G r o u n d g l a s s adjuf^tment 25 M i r r o r ang l e a d j u s t m e n t 

4 A S S E M P . D I N G P R O C E D U l l E 

L o c a t i o n s w h e r e p a r t s a r c to he a s s c m b l c d , a r e shown i n F i g u r e a t ' 
the end o i t h i " c h a j j t c r . l l c f f - r c n c e f i g u r e i s s h o w n by F i g . n u m b e r i m -
m e d i a t i ' i y f o l l ow ing the hcac i ings of e a c h s e c t i o n . 

F o r o i l i n g , the amount of o i ] ( L - l ) to be a p p l i e d i s e x p l a i n e d a s f o l -
1 ows : 

V c r y s m a l l amount : • Q u a n t i t y enough to f o r m th in o i l f i l m on 
the b e a r i n g p o r t i o n , 

P r o p e r amount : Q u a n t i t y l a r g e r t han the above , but not so 
l a r g e a s to f low out f r o j n the b e a r i n g , 

4 - 4 - 1 M I I U I O R S H E E T 

A l t c r i n s t a l l i n g le v e r s ( D 134), i n s c r t 
the shee t into the m i r r o r hous ing f r o m the 
b a c k , t i l t i n g it 'as s h o w n i n F i g , 4 - 2 . 

T h e shee t m u s t r c t u r n to i t s o r i g i n a l 
p o s i t i o n by i t s own we i gh t , a f t e r the f i n g e r 
i s off at the top, A d j u s t w i t h W2 so a s to 
p r e v e n t the shee t f r o m b u m p i n g a g a i n s t the 
s i d e w a l l , 

Ap ] i l y a s m a l l a m o u n t of A r o . on the 
t h n a d s of the r e t a i n e r s c r e w s ( D 1 4 7 ) be fo re 
i n s t a l l i n g t h e m . When s c r e w i n g t h e m ( D I 4 7 ) 
l)c' c a r e f u l not to d a m a g e the s c r e w t h r e a d s 
of the w a l l . 

O i l i n g : A projM^r amount of E - 1 to e a c h b e a r i n g or sha f t . 
Note: S h o c k d a i n ] J c r ( D 1 1 3 ) m u s t be i n s t a l l e d b e f o r e S h u t t e r m e c h a ^ 

p l a t e i s a t t a c h c d to the m i r r o r h o u s i n g , 

4 - 4 - 2 S H U T T E R C U R T A I N S ( F i g . 4 - 1 0 8 ) 

A B o t h I s t and 2nd c u r t a i n n a r c KU]3plied w i t h a t e n s i o n sha f t and 
w i n d sha f t a s a s s e m b l e d i>arts, C u r t a i n s a r e i n s t a l l e d i n the m i r ­
r o r hous ing by C u r t a i n sha f t r e s t ( E 1 1 5 ) , Sha f t p la t e A ( E 6 7 ) , Shaf t 
p la te B ( E ^ 6 8 ) and Shaf t p la t e C ( E 6 9 ) . B e w a r e of the p o s i t i o n s w h e r e 
the r e t a i n e r s c r c w w i t h s h o u l d e r ( E 9 3 x 4 , E 9 4 , E 1 3 8 x 2 ) a r e f i x e d 
a s shown in F i g , 4 - 1 0 8 . 

. / 



}) C l ( ' a r a n c ( ! ad j i i s h n eut of t e n s i o n sha f t s 

A ] ) ropor c lca i -an 'ce r.hould be n i a i n t a i n e d on t h e - t c n s i o n s h a f t s , 
a s shown in F i g . 4 - 3 . F o r a d j u s t m e n t , exchange"- " ' ' " i "narked w a s h e r 
V/8 ( t -0 . ] , 0. 2) \vith a j ) r o p c r one. T h e a d j u s t m e n t shou ld be p e r f o r m -
cd, l uu l e r cont l i t i ons the U-iif.ion s p r i n g i s f r e e d . 

F i g . 4 - 3 

C O i l i n g 
Ap [ ) l y l-^Z d rops of L - 1 on the f o l l ow ing spo ts w i t h a w a t c h o i l e r . 

A v o i d too m u c h o i l i n g v/bich m i g h t c a u s e c u r t a i n tape pee l ing . 

•J ' f i i s i o i i s h a f t : - 2 s i i o l s . b o t h (-nds of the I s t t e n s i o n sha f t 
V/ind s h a f t : - 6 po in t s , on e a c h b e a r i n g 

D Pjonding of c u r t a i n tape ' 
' I f a c v i r t a in tape i s iJCeled off, r c - b o n d it a s f o l l o w s : 

1 C l c a n \ip t h e r c i n a i n c l e r of the a d h e s i v e . 
2 • , G i v c a c u r l to the tape end by u s i n g a p a i r of t w e e z e r s so that 

^ the tape end weî l c on ta c t s a r o u n d the w i n d sha f t . U s e smoo th 
« cdged t w e e z e r s not to t e a r off the t ape . R e f e r to F i g . 4 - 4 . 

3 Ap }dy the a d h e s i v e , on the s u r f a c e of the w i n d sha f t and c u r ­
t a i n tape . 

4 When t h e s u r f a c e s e c u D S to hav e be i 'n d r i e d , put tho tape to 
the p o s i t i o n , f i t t ing the tape end to the s c r a t c h c d l i n e on the 
shaf t s u r f a c e . 

F i g . 4 - 4 

F P r c : - t c n s i o n i n g 

A s a j i r e - t e n s i o n i n c , t u r n the t e n s i o n w h e e l ( E 6 4 ) of the both I s t 
and 2nd c u r t a i n for 2 1/2 révo lut ions. S t a r t t e n s i o n i n g when the 
c u r t a i n s a r e r e t u r n e d , and the s p r i n g s a r e f r e e d . 

0 2, . - 03 . , 
1 

\ 

Ne 

r 3 I 

/A 

L3 
L- 1 

0 2^-
W8 



'î - 4 - 3 S F J . F C T O R G F A R A D J U S T M E ? N ' T ( F i g , 4 - 108) 

A 

] ) O l h I s t and Znd s f ^ - r t o r g e a r s r e q u i r e an a d j u s t m e n t when 
t l iey a r c i n s t a l l e d , 

Znd s e l e c t o r g ea r (l '"76) 
Znd s c l e c ( o r g e a r n n i s l h e engaged w i t h the Znd c u r t a i n p in ion 

g ea r so t l iat th(^ (n lgcr of t l u - ?.nd c v i r t a in coïncides w i t h a l i n e on 
M i r r o r h o u s i n g f r a m c ( r . 63 ) , w h e n tlie s e l e c t o r g e a r i s chefcked by 
C h e c k e r l c v c r ( E 8 3 ) , a s s h o w n in F i g , 4 - 5 . T h e l i n e s h o w s a d i s t a n ­
ce of 5, Z i r im f r o m tho f r a m e edge, and the c u r t a i n edger p o s i t i o n 
m u s t be! 

5. 2 ± 0. m m 

O i l i n g : 

Note: 

P r o p e r a m o u n l of L - 1 to the sha f t , and G4- to the po in ts 
s h o w n . 
I f the bounce prévention s y s t e m i s not c o u p l c d , do not 
o p e r a t e the s h u t t e r . 

F i n e a d j u s t m e n t 

E x c h a n g e E T 6 
w i t h a p r o p e r one. 

L- 1 

Lwg. 4. 

E 7 6 

l i I s t s e l e c t o r g ea r (E7Î>) 

O v e r - l a p j n n g of tho I s t and Znd c u r t a i n e d g e r s m u s t be 
0 . 1 t Va m m w h e n the both I s t and Znd s e l e c t o r g e a r s a r c c h e c k e d 
by the c h e c k e r h i v e r s r e s p e c t i v e l y . 

— i i 6 3 
I s t c u r t a i n 

Znd c u r t a i n 

I n s t a l l S e l e c t o r sha f t c o l l a r ( E 7 8 ) . E n g a g e the I s t s e l e c t o r 
g e a r ( E 7 5) w i t h the I s t c v i r t a i n p in i on g e a r , s o that the c u r t a i n edg e r s 
o v e r l a p a s s h o w n above , when c h e c k e d by the c h e c k e r l e v e r s . 
O i l i n g ; P r o p e r amoun t of L - 1 to the s ha f t . 

S m a l l a m o u n l of G4 to the po in t s shown i n F i g , 4 - 7 , 



J'-'ol<-; ' 1 )1 ) i i i ( c |)r(>vt'uLion s y s t e m i s not c onp l cd , do not O J Î C -

160* ) 

- • J w « . I y l 

( E 7 5 ) Up s ide ùovn v i c v 

C U R T A I N B O U N C i : P I ' E V E N T i O N S Y S T E M ( F i g . 4 - 1 0 7 ) 

A s soiMbling' 
C u r t . d n l^ovnicc n r i - v c n l j o n S y s t e m can be a s s e m b U - d a s a un i t , 

P n r t s l o c a t i o n , o i l i n g point;; an.d o i l to be u s e d a r e .shown in F i g , 4 -
107, H o w e v e r , o i l i n ; ; p r o c ; c i i u r e for the f r i c t i o n p l a t e s i s desc r ib i^d 
be low , 

O i l i n g to tho f r i c t i o n plate;:. 
1 Cl (^an t h t u i i v . i t l i lM>nz ine . 
2 Wht-n the; s u r b K c; d r i ( ; s up, app l y L - 1 on e a c h p la te w i t h a 

s m a l l lun ish , . - o t h a t a l a v e r of L - 1 c o v e r s the s u r f a c e , 
B o t h s u r f a c e s necrd o i l i n g . 

C l e a n i n g 
I f t h e r e ?Lre t i n y f l a k c s f r o m the p l a t e due to long u s e , c l c a n 

t h e m up w i thout I c t t i n g t h e m e s c a p e in to i n n e r p l a c e s . 

G r i n g 
G - r i n g m u s t bo ; i sso )T ib led or d i s a s s e m b l e d f r o m the a . x i s 

d i r e c t i o n . .Widcn t h o o ] i cn ing c a r c f u l l y not to d a m a g e the r i n g . 

G r i n / - Scrcw l i r i v o r 

4# 
I n s t a l l i n g 

Whon i n s t a l l i n g tho s y s t e m to the m i r r o r hous i j i g , the d a m p o r 
g e a r s m u s t be engagod v.'ith the d a m p e r p i n i o n g e a r s , so that the S y s ­
t em o p o r a l o s a s f o l l o w s : 

W h i l e c u r t a i n s a r e wound u p ; -

A t the m o m e n t tho 2nd scdec to r g e a r i s c h e c k e d by the c h e c k e r 



1- ~ G 

h-v(-]-, i io l l i I s L .111(1 l'.ufl c u r t a i n d a m p e r a r m s m u s t be i n p a r a -
U c l w i th I h c i n t c v m i - d i a t c l e v e r s r e s p e c t i v e l y , a s shown i n F i g . 
4 - 9 . 

A f t e r r e l e a s i n g c u r t . i i n s ;-
C u r t a i n sto]>s t vave l in ' : ; when the d a m p e r d i s k h i t s the s top-

]">er. T h e n the l o c a t i o n of the c :ur ta in edger m u s t bc : 

I s t edger 5. 5 i ( i . 3 m i i i i n s i d e f r o m the f r a m e edge 
Znd edge r Ovcr la i>K the I s t edge r , 0. 3 l 0. 5 m m . . 

t 
A l i n e on the f r a m e ( l 5 6 3 ) s h o w s 5. 5 m m d i s t a n t f r o m the f r a m e 
cf lge. . i S 1 t a .««v 

lit 

234J-05080-A 

0-3 t OS 

F i g .4-9 

I n s t a l l i n g procédures a r e : 

1 W i n d up the cur t .a ins by t u r n ­
ing C u r t a i n c h a r g e g c a r ( E 8 0 ) 
w i t h spécial t o o l ( 2 3 ' 1 J - 0 5 0 8 0 -
A ) a s s h o w n , u n t i l both s e l e c t ­
or g e a r s a r e b rought to a s top . 

F i g . 4 - 1 1 

I n s e r t the a s s e m b l e d s y s t e m into the i n s t a l l i n g p o s i t i o n . A t 
w h i c h t i m e , r e m o v e X S W ( F 2 9 ) i f i t i s f i x e d , 

3 S l i d e the s y s t e m to the ou t s ide to d i sengoge 
the d a m j j c r g e a r s f r o m the j i i n i o n g e a r s , 
T u r n the e a c h d a m p e r g e a r c o u n t e r c l o c k ­
w i s e , i m t i l the s t u d - p i n s on the d a m p e r g e a r s 
m a k e c o n t a c t w i t h the d a m p e r a r m s r c s -
] ) c c t i v e l y . 

F i / ' . 4 - 1 2 

Se t the d a m p e r g e a r s so that the a r m s 
corne in t o the p l a c e a s s h o w n i n F i g . 4 - 1 3 , 
by t u r n i n g the d a m p e r g e a r s . 

I f the a r m does not stop at the r i g h t 
l ) l a c c , t u r n the f r i c t i o n d i s k a l i t t l e by s c r e w 
d r i v e r , a s to change the r e l a t i v e l o c a t i o n of 
the r a t c h e t . 

F ig . '1 -13 

/ 
/ 

/ 



1 s i r M r I , i i n <]. 11 ' ] n • r a l ' m : 

,Tu.';l i n p,-ir: 'l ' ( 1 v . l t l i (.lie i n t c r m c d i a l c l e v e r . 
Znd c i i r t - ' i n ( l . " ' i ) ) c r a r m : 

T l i e ; t r n i and h ^ v c r iiiaki> a d u l l ang l e a s shov/n. 

S l i d e the r . y s t cn i i n ' o t lu- ] )0 ; ; i l i on a g a i n s o that tho d a m p e r g e a r s 
engage v . i th tlie j i i a i o n g o a r s . A t w h i c h t i m e , i t i s roconaim>nd-
od to hold th(> d a m i o r g o a r s w i t h t w e e z e r s , so a s to prevém the 
g e a r r o t a t i o n . F i x tho s y s t o m by two s c r e w s a s shown i n F i g . 
4 - 1 4 . 
A f t o r r c l c a s i n g tho c u r t a i n s , r c w i n d t h e m by t u r n i n g the c v i r t a in 
c h a r g e g o a r { E 8 0 ) , and soc; w h o t h e r the d a m p e r a r m s a r e i n the 
r i g h t p l a c e , v .hen tho Znd s e l e c t o r g e a r i s b rough t to a stop by 
the c h e c k e r h-vcr„ A s s u r e that the a r m s a r e i n con tac t w i t h tho 
s t u d - p i n s r espec t i\ç l y . 

W h e n a rough a d j u s t m e n t i s o v e r , r e l e a s e the c u r t a i n s . C h e c k i l 
the both d a m p o r d i s k s h i t the s t o p p e r . See w l i e t h e r the c u r t a i n 
e d g e r s stop a t the r i ; : h t p l a c e . 

I f tho c u r t a i n pos i t i on i s d o l l c c t e d , p c r f o r m . " 4 " a d j u s t m e n t , t a k 
iii f i in to considérat ion tho i 'oUowing ang l e m o d i f i c a t i o n . 

M o d i f i c a t i o n t o w a r d 
+ I n c r c a s e i n the t r a v e l i n g d i s t a n c e of 

the c u r t a i n . 

— D e c r c a s c i n the t r a v e l i n g d i s t a n c e oi 
the c u r t a i n . 

® 
F i r . 4 - 1 4 

When f i n i s h i r i ) ; tho .i d j u y t n i on t, f i x t lu : s y s t o m w i t h 5 s c r e w s . 
S c r e w i n g of No. 5 ( F M F 7x2„ 5) m u s t be c a r e f u l l y m a d e so a s not 
to damage the s c r c w t h r e a d on the body . 

A - M S w i t c h ( F i g . 4 - 1 0 3 ) 

K c f o r to F i g . 4 - 1 0 3 fo r i i a r t s l o c a t i o n s , o i l i n g po in t s and o i l s to bc 
UKod. 

A d j u s t m e n t 
He i gh t of L o c k pin(P.34) and A - M s w i t c h i n g p i n ( B 6 Z ) f r o m 

the moun t s u r f a c e m u s t bo 0. 9 m m and 1,7 m m , r e s p e c t i v e l y , 
when t h c y a r e in tho o r i g i n a l p o s i t i o n . 
T h o he ight of A - M s v . i t c h i n g p in c a n be a d j u s t e d to the s p e c i f i e d 
l e v e l by W43( t = 0. 1, 0. 15, 0. Z) 

When the s w i t c h i n g p in head r e a c h e s a he ight of 1. 3 m m 
f r o m the m o u n t s u r f a c e , A - M SW m u s t t u r n " o n " . S w i t c h i n g 
he ight i s a d j u s t e d by A d j u s t i n g c o l l a r ( B 4 6 ) . 

F o r i t s he ight c h e c k , u s e c a l i p c r s a s s h o w n i n F i g . 4 - l 6 , 



4-4-6 M F T E R C O U P L E R ( F i j : . 4 - ] 0 3 ) 

J l r f c r lo l'^ij;.'î - 1 03 fur j i n r l s l o c a t i o n s and o i l i n g po in t s , e t c . . 
Vy'hcn i n s t a l l i n g the i ha i n s ( I i 9 0 , I''>9I)i a v o i d a s t r a n d c d a r r a n g e ­

m e n t , w h i c h c a u s e s "dera i l i n g . T h e d i r e c t i o n of C o u p l e r s l i d e r ( B l 6 ) 
m u s t be c a r c f u l l y o b s e r v e d . C l o s e opening of the hooks 1~3 w i t h 
t w e e z e r s , a f t e r f i x i n g the c h . ' i n s . 

C i v e a t h i n l a y e r of L - 1 on the 
s u r f a c e w h i c h f a c e s the m i r r o r hous­
ing , of F . c o u p l e r r i n g ( B 0 7 ) . 

I n s t a l l R i n g r e t a i n e r p l a t e s ( B 8 4 , 
]'>S5) w i t h n o n - g l o s s y s u r f a c e f a c i n g 
the o u t s i d e . 

T h e c o u p l e r s l i d e r and the r i n g 
m u s l m o v e s m o o l h l y . When the r i n g 
r i ' l u i ' u s to i t s o r i g i n a l po:- i t ion a l l e r 
the f i n g e r i s off the r i n g at (he fu l l y 
t u r n i ' d p o s i t i o n , the c h a i n s m u s t funct­
i on p r o p e r l y . I f the c h a i n s d c r a i l , l i ­
ght m o v e m e n t of the c o u p l e r s l i d e r 
m a y be i t s c a u s e . 

( 2 ) 

'\ . 'ouplor r i i ig ( l406) 

F i . - . ' 1 -17 

i A d j u s t m ont 

T h e c o u p l e r s l i d e r ' s ] ) o s i t i on v a r i e s w i t h r e s p e c t to the a d -
j u s l c r j j o s i t i on , , i d j \ i s l c d lo tho r i g h t o r l e f t . C o r r e c t r e l a t i v e 
l o c a t i o n of the c o u p l e r s l i d e r a g a i n s t the r i n g , a s shown in F i g . 
4 - 18. E s t i i n a l c the c c n l c r l i ne of the m i r r o r h o u s i n g by u s i n g 
c a l i ] i e r s . 

B 1 5 

S] ia 
H:l,i 

Fig.4-18 

- h()6 
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4 - 4 - 7 S l l U T T E R M E C H A N I S M P L A T E ( F i g . 4 - 1 0 6 ) 

S l i u t t e r m e c h a n i s i n on S h u t t e r m e c h a . p l a t e ( D O l ) . c a n be a s s e m , -
.blecl a s a un i t . B u t i t i s m o r e conven i en t to put the p a r t e t oge ther 
onto the m e c h a . p late w l i i c l i ÏP a l r e a d y i n s t a l l e d i n the m i r r o r h o u s ­
ing . R e f e r to F i g . 4 - 1 0 6 f o r the f o U o w i n g s . 

A Shu t t e r m e c h a n i s m ph-ite ( r )01 ) 
W h e n i n s t a J l i n g the s h u t t e r m e c h a . p l a t e ( D O l ) i n the m i r r o r h o u s ­

ing , a r r a n g e the w i r i n g in to the g r oove of the m i r r o r hous ing w a l l , 
and i n s t a l l M i r r o r a c t u a t o r a r m ( D l O ) b e f o r e h a n d , a p p l y i n g 2 ^ 3 d r o p s 
of " L - l onto the sha f t , and G 3 onto the m i r r o r a c t u a t o r p i n on the a r m . 

A l s o app ly G3 onto the m i r r o r shee t c oup l ing p a r t . 

F i g . 4 

B R e s t o r i n g g e a r ( D 2 4 ) 

W i t h W72 , D i a . a c t u a t o r I e v e r ( ' D 2 8 ) shou ld be a d j u s t e d to have a 
m i n i m u m p l a y , C h e c k the p l a y at the end of the l e v e r , w h i l e p r e s s -

. ing S p i r a l s p r i n g h o l d e r ( D 2 6 ) w i t h f i n g e r s . T h e p l ay m u s t b\ w i t h ­
i n the to lérance of 0. 2 m m . I f a p ièce of W72 i s enough fo r a d j u s t ­
men t , j d a c c the w a s h e r b e t w e c n the l e v e r and the m e c h a . p l a t e . 

t^efore i n s t a l l i n g R e s t o r i n g g e a r ( D 2 4 ) , R e s t o r i n g s p r i n g ( D 2 9 ) 
l m u s t be a s s e m b l e d in to the g e a r , a s s h o w n i n F i g . 4 - 2 0 . 

A p p l y a p r o p e r a m o u n t of L - onto the s p r i n g w i t h a s m a l l b r u s h , so 
that the o i l l u b r i c a t e s and p r e v e n t s the s p r i n g f r o m r u s t i n g . 

C R e - s e t hook ( D 6 6 ) 
l i e - s e t hook (D66 ) and A c t u a t o r c h a r g e l e v c r ( D 6 9 ) m u s t be i n ­

s t a l l e d i n the m e c h a . p la te be fo re C e n t e r g e a r ( D 1 4 ) i s a s s e m b l e d . 

W15( t=0. 08, 0. 1). 



D69 
1)60 

\ 

D C o n t e r gr-ar (D14 ) 
B e f o r e i n s t a l l i n g C o n t e r g e a r ( D 1 4 ) , a s s e m b l e F l i p up s p r i n g (D 

19) into the s p r i n g c h a n i b e r of the g e a r ( D ] 4 ) , A p p l y a p r o p e r amoun t 
of L , - 5 a s in the c a s e of tho r e s t o r i n g s p i r a l s p r i n g . 

A p p l y G4 on the 2 po in ts on tlie hook r écep tac l e , r i v e t e d on t h e , 
r e v e r s e s ide of the g ea r , a s shown i n F i g . 4 - 2 2 . 

D19 
/ 

B e f o r e cngag ing tho c on t e r g e a r ( D 1 4 ) w i t h the r e s t o r i n g g e a r , 
t u r n t l ie r e s t o r i n g goar c l o c k w i s e about 1 8 0 ~ 2 2 0 d e g r e e s and ho ld 
i t w i t h f i n g e r s . T h o n engage the c e n t e r g e a r w i t h the r e s t o r i n g g ea r , 
so that the r e s t o r i n g . sp i ra l s p r i n g i s t e n s i o n e d 180 'v220 d e g r e e s 
froi'n, the o r i g i n a l p o s i t i o n , when they s top h i t t i n g tnc s topper on the 

. M e c h a . p la t e a f t e r the f i n g e r s a r e off. R e f e r to F i g . 4 - 2 3 . 

E M i r r o r a c t u a t o r d i s k (D17 ) 

E n g a g i n g the s l i t on tho r e v e r s e s i d e of M i r r o r a c t u a t o r d i s k 
(D17 ) w i t h the end of tho f i i p up s p r i n g , turn the d i sk c l o c k w i s e , 

\ 



4 - I l 

un t i l the n o s c of the d i s k gets o v e r the p r o t r u s i o n of the c e n t e r g ea r . 
T h e n engage the scju^ire ho le of the d i s k w i t h the s q u a r c - shaped end 
of the m i r r o r a c t u a t o r ( D 1 0 ) . A t w h i c h t i m e , the m - i r r o r shee t m u s t 
be p l a c c d i n i t s o r i g i n a l [ l o s i l i o n . R e f e r to F i g . 4 - 2 4 . 
T e n s i o n ang l e of the f l i p up s p r i n g m u s t be 9 0 ~ 1 2 0 d e g r e e s 

l o n s i o n anglo \

l ' i o t r u s i o n 

D)7 Fi(7„4-24 

A p p l y a s m a l l amount of A r o . to the top t h r e a d s of the r e t a i n e r 
s c r e w ( D 2 1 ) . W h e n s c r e w i n g the r e t a i n e r s c r e w , ho l d the m i r r o r 
a c t u a t o r a r m f r o m the b a c k . 

D 1 7 

F i g. '1-21 

F T i m i n g g e a r ( D 0 7 ) 

D 8 3 

E n g a g e T i m i n g g e a r ( D 0 7 ) w i t h the c e n ­
t e r g ea r so that the s t u d - p i n of the t i m i n g 

g ea r p o s i t i o n s the spot s h o w n , w h e n "the ge­
a r t r a i n i s i n i t s . o r i g i n a l p o s i t i o n . R e f e r 
to F i g . 4 - 2 6 . 

Figo'1-26 

C l f K T A I H K I U A T O B fin 
D O T D 0 8 

F i R , 4 - 2 7 
) 0 3 

E n g a g e the both ends of T i m i n g s p r i n g ( D 0 8 ) w i t h the s t u d - p i n s 
of T i m i n g c a n i ( D 0 3 ) a n d the t i m i n g g e a r r e s p e c t i v e l y , and t u r n the 

- c a m c o u n t e r c l o c k w i s e u n t i l the s t u d - p i n of the c a m ge ts o v e r the 
s t u d - p i n of the g e a r . 

T h e n p u s h i n the c a m , and r e t a i n i t by engag ing L W 1 3 w i t h the 
c a m sha f t f r o m i n s i d e of the m i r r o r h o u s i n g . A s s u r e that the c u r -
t a i n - a c t u a t o r p i n does not c on tac t w i t h the I s t i n t e r m e d i a t e i e v e r ( 
D 8 3 ) , T h e o p t i m u m c l e a r a n c e i s 0 , 2 ~ 0 . 3 m m . 

R e d u c e the p lay of the t i m i n g c a m i n the a x i s d i r e c t i o n , to l e s s 
than 0 . 1 m m by W6(t = 0. 15, 0. l ) . 

A p p l y a s m a l l amoun t of L - 1 onto the t i m i n g s p r i n g and sha f t . 



G K ' i r r o r l.oo); and t i i u i n ; ; ( h c r k c r l e v e r 

I n s t a l l ' M i r r o r lic)<)Ic(D661 a i id T i m i n g c h e c k e r l c v e r ( D 5 9 ) w i t h 
l l ook s [ ) r ing .s (D57 >:Z). F - c v . a r c <)£ i n s t a l l i n g _ , d i r e c t i o n s of t h r s p r i n g s . 
O i l i n g i s shown in ] ' ' ig. • ! 8 . 

\'oLc: A s s u r e t l iat the chcckc^r l eve j " jnovc-s 
s m o o t h l y w h e n the s h u t t e r i s c o c k ­
ed, a f t e r a s s e m b l i n g . I f a w r o n g ope-
r a t i o n i s o b s e r v e d , f i l e off the por -
t i on shown , s l i g h t l y . 

F i i ^ . ' l - 28 
G'4 

M 

1 ) 5 9 

( F i l e o f f j h c r e ) 

2nd c v i r t a i n a c t i i a t o r (D72 ) 

A s s e m b l e the 2nd c u r t a i n a c t u a t o r ( D 7 2 y w i t h A c t u a t o r s p r i n g ( 
D76 ) to the a c t u a t o r ch . i r g e l e v e r . O i l ing iA . p r o p e r amoun t of L - 1 
to the ' sha f t . 

. Sha f t (D69 ) D76 

D72 F i g.-1-29 

I n t e r m e d i a t e l e v e r s 

T h r e e i n t e r m e d i a t o l e v e r c o l l a r i r a r e the s a m e one a f t e r a n o t h e r , 
and P a r t s No. a r c a l s o fhe s a m e . H o w e v e r , i t i s r e c o m m e n d e d to 
hand le e a c h l e v e r and c o i l a r coup l ed , a s c o u p l e d p a r t s , w h e n d i s a s ­
s e m b l i n g or a s s e m b l i n g t h e m . A s s u r e that the e a c h l e v e r m o v c s 
s m o o t h l y a f t e r a s s e m b l i n g . O i l i n g : A v e r y s m a l l amoun t of L . - 1 , 
b e tween e a c h l e v e r and c o l l a r . 

u.so 

D 7 8 .. D78 

F i g „ 4 - 3 0 



4 • J . 

S h u t t r r a c t u a t o r )e\c;r 

1)99 

F i K = '1-31 

D : . 2 ]"'>c\varc of the i n s t a l l i n g d i r e c t -
i o j i s of the s p r i n g s ( D 5 4 , D 9 9 ) . 

O i l i n g : L - 1 to the phafts 
G 4 to the hooks 

K M i r r o r double g ea r (D40 ) " 

M i r r o r double g c a r ( D 4 0 ) d e t e n n i n e s the r e l a t i v e p o s i t i o n of 
D i a . c h a r g e g e a r ( D 3 Z ) a s a g a i n s t R e s t o r i n g g e a r ( D 2 4 ) . 

I n s t a l l the double g e a r w h i l e p u l l i n g the b i a . a c t u a t o r l e v e r up 
\>.ith a f i n g e r , pro\ ' id ing 0. 3 n i n i c l e a r a n c e a t the hook a s shown in 
F i g , 4 - 4 0 . 
O i l i n g : G 3 on the g ea r tt^cth and b e a r i n g s . 

X0.3iTirn c l e a r a n c e 

F i go4-32 

L O i l i n g po in ts 

\r o i l i n g po ints to the s h u t t e r m e c h a n i s m a r e shown i n F i g . 
' 4 - 3 4 , l o c a t e d i n the nex t page. 

4 - 4 - 8 W I R I N G S 

T e r m i n a l l o c a t i o n s for e a c h w i r e a r e shown i n F i g . 4 - 1 1 1 , 
T w o l e a d s ( p ink and b r o w n l e a d s ) to the r o t a r y S W ( E 1 2 8 ) m u s t be 
s o l d e r e d b e f o r e the r o t a r y SW i s i n s t a l l e d . T h e t e r m i n a i s f o r the 
l e a d s a r e l o ca t ed on the r e v e r s e s ide of the SW p l a t e . Stuf f the e x -
ces s p o r t i o n of the w i r i n g s into the open ing u n d e r the c i r c u i t b o a r d 
or w i r i n g b o a r d . 

Vh i t e 

Brown 

F i g . 4 - 3 3 

Vliii.o 



F i g . 4 - 3 5 M a j o r o i l i ng po in l s on r l n i i i o r i r ) c c h a n i H i n 

T h e m a j o r o i l i n g po ints w i i c r e j o i l ing a f l e r a s s e m b l i n g i s p o s s i b l e . 



4 - 4 - 9 

A 

M A f S N E T C O R E (D75 ) 

When i n s t a l l i n g ' M a g n e t c o r e (D7 5) , c l e a r a n c c a d j u s t m e n t i s r c 
q u i r e d , T h e c l e a r a n c c s t a b i l i s e s the a c t u a t o r s u s t a i n i n g f o r c e of 
the e l c c t r o n i a g n e t . 

A d j u s t m e n t 
A f t e r the s h u t t e r m e c h a n i s m i s c o c k e d ( o r R e - s e t hook i s e n ­

gaged) , p r e s s the c o r e l i g h t l y t o w a r d the a r m a t u r e w i t h a f i n g e r , 
p l a c i n g T h i c k n c s s guage (Z34 J - 0 4 0 12 - A ) b e t w e e n the a r m a t u r e and 
the c o r e ends , and l iolt l i t . T i i e n f i x the c o r e w i t h the 8 c r e w ( S N S -
1 .7x3 ) . . H o w e v e r , o p t i m u m c l e a r a n c e v a r i e s c a s e by c a s e . 

R e f e r to F i g . 4 - 3 5 . 

234J-04012-A 

F i g . 4 - 3 5 

( Shu t t e i ; cocked ) 

SNS 1.7x3 
B A t t r a c t i v e f o r c e che c k 

W h e n the s h u t t e r o j j c r a t c s at " B " of the s h u t t e r d i a l , the e l e c t r o 
magne t m u s t hold the a n n a t u r e u n t i l the s o u r c e v o l t a g e d r o p s to 
4 . 9 V , I f the e l e c t r o m a g n e t does not ho ld i t a t 4 . 9 V , c h e c k the a t t r a c 
t i v e f o r c e . P rocédures a r e a s f o l l o w s : 

A f t e r c o c k i n g the s h u t t e r , p u s h the r c l e a s e p l a t e , ho ld ing tiie 
m i r r o r a c t u a t o r d i s k ( D 1 7 ) w i t h y o u r f i n g e r . Stop the rotat ­
ion of the d i s k be f o r e the d i s k a c t u a t e s the t i m i n g c h e c k e r 
l e v e r , Ho ld S h u t t e r a c t u a t o r l e v c r ( D 5 Z ) i n " p o w e r - S W - O N " 
p o s i t i o n , T h e n l i f t the a r m a t u r e f r o m the c o r e ends , a s 
shown in F i g . 4 - 3 6 . 
When-the a r m a t u r e l e a v e s the both c o r e ends at the 
s a m e t i m e , the s t r o n g e s t a t t r a c t i v e f o r c e i s ob ta ined . 

D17 
"pow.-r SW-
ON " 
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Armature 

Cores 

F i g . 4 - 3 6 
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4 - 4 - 1 0 S H U T T E R D I A L ( E i g . 4 - 1 0 8 ) 

Whon i n s t a l l i n g ' S h u t t o r d i a l ( E 1 2 5), D i a l r e s t ( E ; i 2 0 ) , D i a l shaf t 
( E l 19) and Ro t a r y S W ( E 1 2 8 ) m u s t bo put t oge ther so that the s h u t t e r 
c l i c k i s p r o p e r l y coup l ed w i t h the r o t a r y SW con ta c t po int . 

P r océdures a r c : 
1 Coïnc ide tho r o t a r y c on tac t w i t h " B " terminale» 
2 Coïnc ide " B " c l i c k ho le w i t h the c l i c k b a i l . T h e l o c a t i o n of " B " 

c l i c k ho le i s shown i n F i g , 4 - 3 7 . 
3 I n s t a l l D i a l r e s t to the sha f t , ho ld ing the d i a l r e s t w i t h the p r o t -

r u s i o n i n the f r on t s i d e of the caméra . 

Now, the p r o t r u s i o u engages w i t h the eut out s e c t i o n n e a r -
e s t to the r o a r y c on tac t on the r o t a r y p l a t e ( c o r r e c t po s i t i on ) . 

4 K e e p the D i a l r e s t i n the s a m e d i r e c t i o n w h e n i n s t a l l i n g the T o p 
c o v e r l e f t ( A 0 8 ) . I n s t a l l S h u t t e r d i a l ( E 1 2 5 ) to the r e s t , c o i n c i d -
i n g " B " w i t h the s h u t t e r sj^eed i n d e x . 

. E l 2 3 , Aro . 

' No t e : 
A f t e r the R e t a i n e r n u t ( E 1 2 3 ) i s i n a f i x e d p o s i t i o n , a p p l y A r o . 

to i t . B A T T c h e c k e r i n d i c a t o r l a m p i s e a s i l y r e p l a c e d . W h e n r e ­
m o v i n g the lam]-), u s e a s o l d o r i n g i r o n to beat the bonded p o r t i o n . 
T h e a d h e s i v e w i l l s o f t cn £ind the l a m p c a n bc t a k e n a p a r t . 

4 - 4 - 1 1 F I L M T R A N S P O R T A N D E X P O S U R E C O U N T E R 
M E C H A N I S M ( F i g . 4 - 1 0 4 ) 

W h e n a s s e m b l i n g the t r a n s p o r t and e x p o s u r e c o u n t e r m e c h a n i s m , 
opération c h e c k and a d j u s t m e n t a r e r e q u i r e d b e f o r e W i n d 8 h a f t ( 0 - C -
34) i s i n s t a l l e d . H o w e v e r , t h i s a d j u s t m e n t and c h e c k a r e r e q u i r e d 
on ly w h e n the m e c h a n i s m i s d i s a s s e m b l e d o r a n y f a u l t y opérations 
a r e o b s e r v e d . 

F o l l o w i n g p a r t s m u s t be a s s e m b l e d b e f o r e i n s t a l l i n g the W i n d 
s h a f t . ( 0 - C 34) 

1. Spool s h a f t ( 0 - C - 3 0 ) 2 . C o u n t e r r o l l e r ( A 6 l ) 3. T r a n s p o r t 3 -
r d g c a r ( C 4 4 ) 4 . Spool s t o p p e r ( C 2 0 ) 5. A u t o r e - s e t a c t u a t o r p la t e 
( C l 6 ) 6. S t oppe r r e l e a s e l e v e r ( C 1 8 ) , e t c . 



^ ' l'I 

A Spool sl iafL ( 0 - C 3 0 ) ' 
S})oo] s h a f t ( 0 - C 3 f l ) i.s r;\i)>plied a s a n a s s e m b l e d p a r t s . T h e m e ­

c h a n i s m i n s i d e i s shown in F i g . 4-110. ]3e fore and a f t e r i n s t a l l i n g the-
Spool sha f t , see w h c t h e r the t a k e up c l a w t u r n s s m o o t h l y throughout 
360 r c v o h i l i o n by t u r n i n g i l w i l h y o u r f i n g e r . ( i f A n t i - r e v e r s e s p r i n g 
- E l 17- and T r a n s p o r t 3 r d g e a r - C 4 4 - a r e a l r e a d y i n s t a l l e d , do not 
t u r n the c l a w c o u n t e r c l o c k w i s e . ) 

B • C o u n t e r r o l l e r ( A 6 l ) 
I n s t a l l c oun t e r r o l l e r { A 6 1 ) i n the body w i t h the r e t a i n e r s c r e w 

( A 6 8 ) a n d g e a r ( C V 3 ) , When s c r e w i n g the t h r e e se t 8 c r e w s ( S e t T 1 . 4 x 
Z . 8 ) , a d j u s t the po s i t i on of the r o l l e r a s a g a i n s t the g e a r , so that i t 
h a s i>lay about 0. 1 ~ 0 . Z m m i n the a x i s d i r e c t i o n . 

O i l i n g : A p r o p e r a m o u n l of L - l t o the both u p p e r and l o w e r b e a r i n g s . 

C T r a n s p o r t 3 r d g e a r ( C 4 4 ) 
W h e n i n s t a l l i n g T i ' a n s p o r t 3 r d g e a r ( C 4 4 ) , a s s u r e that the end 

, p o r t i o n of A n t i - r e v e r s e s p r i n g ( C 117 ) i s p l a c e d in to the s l i t of the 
g e a r , A p p l y G 3 to the sha f t a n d s p r i n g . 

D Spool s topper (CZO) 
^ T o s t a b i l i z e the f i l m t r a n s p o r t c o n t r o l f unc t i on , p l a y of the spo -
» o l s t oppe r m u s t be m i n i m i z e d . T h e p l a y m u s t be w i t h i n 0. Z m m at 

the top, a s shown, enab l i ng s m o o t h opérat ion. U s e W14 f o r the a d j u s t ­
m e n t , i f i t i s needed . A p p l y a v e r y s m a l l a m o u n t of L - l to the s h a f t , 
but a b s o i u t e l y a v o i d o i l i n g the l i p . 

C 1 6 

F i g . 4 - 4 0 

E Au to r e - s e t a c t u a t o r p l a t e { C l 6 ) 
T o c a s e the a s s e m b l i n g opérat ion, the f o l l o w i n g procédures a r e 

r e c o m m e n d e d . R e f e r to F i g . 4 - 4 0 . 

1 I n s t a l l A u t o r e - s e t a c t u a t o r p l a t e ( C l 6 ) , R e - s e t a c t u a t o r s p r i n g ( 
C l Z l ) a n d C o u n t e r g e a r m o u n t s p r i n g ( C l Z Z ) to the i n s t a l l i n g po­
s i t i o n s . A t w h i c h t i m e , do not engage the s p r i n g ( C I Z Z ) w i t h the 
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gi a r n i o iD i l . 
Z T r a n s f e r l l i e s p r i n g end of ( C 12Z)by t w e e z e r s so that i t engages 

w i t h the j i r o t rus ' i on of the g e a r m o u n t . 

S topper r e l e a s e l e v e r 

C18 

I n s t a l l S t oppe r r e l e a s e l e v e r ( C 1 8 ) and 
C o u p l e r l e v e r ( C 1 9 ) i n the spoo l sha f t , a s 
s h o w n i n F i g . 4 - 4 1 . 
O i l i n g ; L - 1 to the sha f t and G 4 to the po ints 

s h o w n . 

S h n f t ( 0 - C 3 0 ) 

F i g .4 -41 

A D J U S T M E N T A N D O P F r v . A . T I O N C H E C K 

T h e f o l l ow ing a d j u s t m e n t and opérat ion c h e c k m u s t be done a f t e r 
the m i r r o r hous ing and body a r e c o u p l e d t o^each o t h e r . T h e coup l ing 
procédure i s ' d e s c r i b e d e l s e w h e r e . 

(1 ) Spoo l s to j iper o)>er,'iti6n chj^ck 
W i t h tho b a c k c o v e r opehcd , t u r n the c u r t a i n c h a r g e g ea r ( E 

80 ) c ] o ckw i . s e about 90*by u s i n g the spécial t o o l ( 2 3 4 J - 0 5 0 8 0 - A ) . 
P) s h o w s the p o s i t i o n w h o n the g e a r { E 8 0 ) i s wound . C shows the 
p o s i t i o n when the g o . i r ba s r e t u r n e d . 

2 3'1J-05O8O-A C20 

F i g . 4 - 4 : 

I n A cond i t i on , no c l e a r a n c e b e t w e e n the s t oppe r tooth and stop 
r a t c h e t i s a l l o w e d . C h e c k Iho c l e a r a n c e by p u s h i n g the s topper t o ­

w a r d " - * - " m a r k e d d i r e c t i o n by t w e e z e r s . I f a c l e a r a n c e i s d e t e c t e d , 
f i l e off the p o r t i o n of the s t u d - p i n on the s t o p p e r . I n B cond i t i on , 
the^ s t oppe r tooth m u s t bc off the r a t c h e t . 

(2) I s t f r a m e s t a b i l i z e r opérat ion c h e c k 
Opération of ( I i o I s t f r a m e s t a b i l i z e r on A u t o r e - s e t a c t u a t o r 

inufjt be c h e c k e d a s f o l l o w s : 

a When the b a c k c o v o r i s opened w i t h the s h u t t e r u n - c o c k e d , a 
p r o p e r c l e a r a n c c m u s t bc m a i n t a i n c d b e t w e e n the s tep of the 
s t a b i l i z e r and D - s h a p e d p i n on the s t o p p e r r e l e a s e l e v e r , a s 
shown in F i g . 4 - 4 3 . 



V/itl i c l os ing tlie I jnck c o v e r , t h c D - s h a p e d p in m u s t be l i r m . 
l y caught by the s t c p . dc'ihHchtf 

-shupcd p i n 

F i g . 4 - 4 3 

D i s e n g a g e the I s t f r a m e s t a b i l i z e r w i t h t w e e z e r s ( i n a c t u a l ' 
c ond i t i on , D u a l i t y prévent ion l e v e r - E 9 1 -d i s engages the 
s t a b i l i z e r when the f i r s t s h u t t e r , c o c k i n g i s c o m p l e t e d ) . 
T h e n t u r n the c u r t a i n c h a r g e g e a r ^ E S O ) and see w h c t h e r the 
D - s h a p e d p in r - i o v e s w i t h i n the r a n g e s h o w n i n F i g . 4 - 4 4 . 
A s u r p l u s distan<;e m u s t be o b s e r v e d a t the s t ep . 

S u r p l u s d i s1'uncoO-2~ 0-5 
Ope ra t i ona l range 

F i p r . 4 - 4 4 

d I f w r o n g opérat ions a r e o b s e r v e d , c o r r e c t the p i n p o s i t ­
ion by b cnd ing the s topper r e l e a s e l e v e r s l i g h t l y . 

H W ind sha f t ( 0 - C 3 4 ) 
W h e n the oper.at ion c h e c k and a d j u s t m e n t a r e o v e r , i n s t a l l W i n d 

. sha f t ( 0 -C34 ) to the body. A t w h i c h t i m e , k e e p the s h u t t e r u n - c o c k e d 
""and the b a c k c o v e r opened.. J l e f e r to F i g , 4 - 4 5 . 

W h e n i n s t a l l i n g the sha f t , o b s e r v e the f o l l o w i n g précautions: 
1 B e c a r e f u l not t o ' p r c s s the l i p by the t r a n s p o r t c o n t r o l w h e e l s . 

j 2 E n g a g e the c oun t e r w o r m g e a r and w h e e l p r o p e r l y . 
3 A b s o i u t e l y a vo i d o i l i n g the t r a n s p o r t w h e e l s . 
4 A s s u r e that the r e t u r n s p r i n g of fhe e x p o s u r e c o u n t e r d ia l is 

t e n s i o n e d ( 1 ~ 1 • l/Z r e v o . f r o m the f ree p o s i t i o n ) . 
5 O b s e r v e the o]>eration of the c l i c k s p r i n g for the F r a m e No . cont­

r o l d i a l . 

1 ~ 1 - 1 / 2 
r e v o l u t i on 

F i g „ 4 - 4 5 



W i n d s u b - p l a l c ( C 3 3 ) 

When i n s t a l l i n g W i n d s u b - p l a t f ( C 3 3 ) , Sh i f t p a w l ( C 2 4 ) and S ln f t 
p a w l s p r i n g ( C l 13) m u s t bc a s s e m b l e d at the s a m e t i m e , a s shown 
i n F i g . 4 - 4 6 . 

C26 

F i g . 4 - 4 6 C 3 3 

V2A 

A u t o r e - s e t c o u p l e r l e v c r ( C 2 6 ) m u s t 
b c a d j u s t e d so that t l ie e x p o s u r e c o u n t e r 
r e t u r n s to i t s s t a r t i n g p o s i t i o n , w h e n the 
b a c k c o v e r i s opened. 

F o r t h i s a d j u s t m e n t , bend the l e v e r 
s l i g h t l y a s s h o w n . 

T o m i n i m i z e the p l a y of S h i f t l e v e r 
( C 2 3 ) , u s e W 6 6 . A s s u r e tha t the l e v e r t u r n s 
s m o o t h l y . 

L e v e r .stoppbl- ( C 2 7 ) 
When L e v e r p a w l ( C 2 8 ) h a s changed i t s d i r e c t i o n , a p r o p e r c l e a r ­

a n c e m u s t be m a i n t a i n c d b e tween the m a i n g e a r sha f t and l e v e r s top­
p e r , a s shown i n F i g . 4 - 4 7 . 

1 F o r the a d j u s t m e n t . L e v e r s t oppe r 
A or B ( C 2 7 a , C 2 7 b ) i s a v a i l a b l e . I f the 
c l e a r a n c e of A i s too w i d e , u s e B . 

When the l e v e r s t o p p e r i s f i n a l l y a s ­
s e m b l e d , app l y a p r o p e r a m o u n t of A r o , 
b e t w e c n the s c r e w h e a d and l e v e r s t oppe r , 
f o r l o c k i n g . 

r o . 

C O U P L I N G , B O D Y A N D M I R R O R H O U S I N G 

R e f e r to F i g . 4 - 4 8 and the f o l l o w i n g précaut ions, 
' 1 B e f o r e c oup l i n g . M a i n g c a r ( C O 1 ), D u a l i t y prévent ion c o u p l e r ^ , 

l r v e r ( C 2 5 ) and V/ind s u b - p l a t e ( C 3 3 ) , e t c . m u s t be t aken a p a r t 
f r o m the body, i f they a r e a l r e a d y a s s c m b l e d r 

2 T o e a s e the opérat ion, w^ind up the s h u t t e r c u r t a i n s by t u r n i n g 
the c u r t a i n c h a r g e g e a r w i t h the spécia l t oo l ( 234 J . - 05080 - A ) . 

3 B e w a r e of the p in p o s i t i o n s of D u a l i t y prévent ion l e v e r ( E 9 l ) 
and R e - s e t a c t u a t o r ( E 8 7 ) a g a i n s t S t o p p e r r e l e a s e c o u p l e r l e v e r 
( C 1 9 ) and I s t f r a m e s t a b i l i z e r r e s p e c t i v e l y , a s s h o w n i n F i g . 
4 - 4 8 . 

4 • P r e - f i x i n g of the m i r r o r hous ing w i t h 2'v3 s c r e w s i s r e q u i r e d 
to a l l o w a d j u s t m e n t , w h e n i n s t a l l i n g M i r r o r g e a r b l o c k ( C 0 9 ) 
and C o n n e c t i n g G e a r ( C 0 8 ) . 

5 A f t e r f i x i n g the m i r r o r h o u s i n g w i t h 10 s c r e w s , a p p l y the l i gh t 
s e a l pa int to the p l a c e shown , and c h e c k the l i gh t s e a l s t t i n g s 
w h e t h e r thcy a r c p l a c e d i n the i^ostion s h o w n i n F i g . 4 - 4 9 . 

6 U s e p r o p e r W3 ( t = 0 . 1 , 0. 15, 0. 2 ) a c c o r d i n g to the c l e a r a n c e . 
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4 - 4 - 13 C U R T A I N C H A R G E G E A R A D J U S T M E N T 

C u r t a i n c h a r g e g c a r ( E 8 0 ) m u s t engage w i t h the m a i n g ea r 
so that the l e v e r r a t c h e t p a w l ( C 2 8 ) c h a n g e s i t s d i r e c t i o n j u s t w h e n 
o r m o m e n t a r y a f t e r t l ic Znd s e l e c t o r geai* i s c h e c k e d by the c h e c k e r 
l e v e r w h i l e t u r n i n g the w i n d l e v e r . 

CURTAIN CHARGE. r-
GiOAR ADJÙ.STMENT / 
OPTIMUM—0 

P a v l changes i t s d i r e c t i o n . 

VJND UP 
2 .f cvir1,iiin 

! ' ! ( ' c u r t a i n 

Pctori i i inod by LEVER STOPPER ADJUSTMENT 

' Leve r s tops 
Q..st ohoclvor l e v e r engages. 

i n d checkor l e v e r engages. 

F i g . 4 - 5 0 

\ 
AA-\A " M I R R O R C O U P L E R G E A R 

A A s s e m b l i n g 
When a s s e m b l i n g M i r r o r c o u p l e r g e a r { C 0 3 ) and M i r r o r c h a r g e 

Znd g e a r ( C 0 4 ) , u s e the spéc ia l t o o l ( Z 3 4 J - 0 3 0 0 4 - A ) a s shown be low . 
I n s t a l l W66 , bcfor .c a s s e m b l i n g . 

F i g , 4 - 5 1 



4- - 2 . 

B A d j u p l m c n t 

M a t c l i i n g tho codkcd p o i n l s of the s h u t t e r c u r t a i n s and m e c h a -
n i s m on tl ie m i r r o r l i ous ing i s the p u r p o s e . F o r t i ie a d j u s t m e n t , 
c l iange the r e l a t i v e l o c a t i o n of the M a i n g e a r ( C O l ) a g a i n s t the s h u t ­
t e r m e c h a n i s m . 
P r o c édures : -
1 R e l e a s e the who l e s h u t t e r s y s t e m , ^juKÎT-eturn the w ind l e v e r 

to the o r i g i n a l posit- ion. 
2 . . . R o t a t e the M i r r o r i n t e r médiate g e a r ( D 4 3 ) c o u n t e r c l o c k w i s e 

wi-th twoex . e r s , u n t i l i t stopr,. A n d r e v e r s e the g e a r s l i g h t l y ( 1 ~ 
2 pitcdies of tl^e gc^ar) and ho ld i t . 

3 E n g a g e t l ie c o u p l e r g e a r to i t s p o s i t i o n . 
4 A d j u s t m e n t c h e c k . 1 : 

T u r n the w ind l e v e r u n t i l i t s tops a n d ho ld i t . ( C u r t a i n c h a r ­
ge g e a r a d j u s t m e n t m u s t be f i n i s h e d . O t h e r w i s e , i t m i g h t damage 
the c u r t a i n or c u r t a i n t a p e s . ) T h e n , t u r n the T i m i n g c a m ( D 0 3 ) 
c o u n t e r c l o c k w i s e w i t h y o u r f i n g e r . M o r e t h a n 0. 2 m m c l e a r a n c c 
m u s t be o b s e r v e d at the top of the T i m i n g c h e c k e r l e v e r ( D 4 0 ) a s 
s h o w n i n F i g . 4 - 5 1 . 

A d j u s t n a m i t c h e c k 2: 
W h i l e r e t u r n i n g the w i n d l e v e r , the r o t a t i o n of the M i r r o r 

double g e a r ( D 4 0 ) m u s t be o b s e r v e d , a f t e r the 2nd s e l e c t o r goar 
i . i c h e c k e d by tho c h e c k e r l e v e r . 

5 E v e n the amo in i t of tbe c l e a r a n c e and the r o t a t i o n . 
6 F i n i s h i n g the a d j u s l m e n t , i n s t a l l the L W 2 4 to the sha f t . A p p l y 

s u f f i c i e n t G 3 to the m i r r o r c h a r g e 4 th g e a r w i t h a s m a l l b r u s h , 
a s s h o w n i n F i g . 4 - 5 1. 

' 7 I f the t ight r o t a t i o n of the w i n d l e v e r i s o b s e r v e d , a d j u s t t l ic 
i n s t a l l i n g p o s i t i o n s of the M i r r o r g e a r b l o c k ( C 0 8 ) a n d m i r r o r 
h o u s i n g . 

- 4 - 1 5 ! D U A E I T Y P R . E V E N T I O N C O U P E E R L E V E R 

B e n d m a r k e d p o r t i o n of the l e v e r , s o t h a t i t p e r f o r m s the 
f o l l o w i n g opérat ion. 

1 'i7h(;n t'io shu t t o r i^; c o c k e d , the c o u p l e r l e v e r ( C 2 5 ) k e e p s the 
l e v e r p a w l i n the s a m e d i r e c t i o n , t h e r e b y e n a b l i n g the w i n d 
l e v e r to l o c k . 

2 W h e n on ly th<; 2nd c u r t a i n i s r e l e a s e d ( w h e n the s a f e t y s y s t e m 
opérâ tes ) , the l e v e r does not d i s t u r b t he p a w l . T h e l e V e r paw l 
c h a n g e s i t s <lirf>ction. 

; A 

F i g „ 4 - 5 2 

C25 

A: 2nd so^octor noar s t u d - p i n pos i t i on ,when on ly the 
2rid cu r tnJ f i i r, r o i i-n.scd , 



4 - 4 - 1 6 SW a d j u s l n i c n l 

T l i c o]n;rnt5on of tlio jiov.i^r SW and " B " SW i s ghown in t h a j i t o r 
2 . A d j u s t m e n t of the contac t po in ts ( p owe r SW, " B " SW, F P SW and 
X SW) i s ox j i l a inod h c r o . 

C l e a n i n g of the con tac t ]>o5nts 
U s e the s o l u t i o n ( o the r 7 0%, a 1 cohol 30%) fo r the. c l e a n i n g , and 

app l y v e r y s m a l l a m o u n t of E l e c t r o L u b c ( m e n t i o n e d e l s e w h e r e ) to 
the c on tac t po in t s a f t e r c l e a n i n g . A v o i d t o u c h i n g thèse con tac t 
po in ts w i t h y o u r f i n g e r , 

A P o w e r SW 
1 P o w e r SW m u s t be t u r n e d " O N " a s soon a s the R e l e a s e p l a t e 

( B 7 0 ) l i a s been pushod , T h i s a d j u s t m e n t p r o c e s s i s not u s u a l l y 
r e q u i r e d , '. 

2 SW a c t u a t o r p in on D i a p h r a g m c h e c k e r h o o k ( D 5 0 ) m u s t t u r n s " 
O N " the SW, whon the hook réceptac le s l i p s off the hook and r e a ­
c h e s the r a n g e rdiown i n F i g , 4 - 5 3 . F o r the a d j u s t m e n t , bend tho 
" ^ : ' " m a r k e d p o r t i o n of the SV/ p l a t e . 

3 W h e n c v e r y o u r f i ngo r i s off the r e l e a s e plate,^ the p o w e r SW 
m u s t t u r n " O F F " , i f the hook r écep tac l e h a s not s l i p p e d off the 
hook». 

turn-ON" 
rnnge, 

0 . 3mm 

Timing SV 
( cncluH] c o n d i t i o n ) 

0 , 5 mm 

FP SV 

F i g . 4 - 5 3 

B " B " S W 
" B " SW m u s t bo t u r n e d " O F F " " , a s soon a s the R e l e a s e p l a t e h a s 

bocn pushed , a n d m u s t be t u r n e d " O N " f i r m l y w h e n y o u r f i n g e r i s 
off i i i c p l a t e , • A s s u r e that a m o r e than 0, 5 m m c l e a r a n c e r e m a i n s 
on the con tac t i n O F F - c o n d i t i o n , 

C T i m i n g SW 
A d j u s t the t i m i n g SW con tac t p l a t e , so that 0. 2 ~ 0 . 3 m m c l e a r -

. a n c e r e m a i n s b e t w e e n the l e v e r and c a m of the t i m i n g SW, w h e n 
the s h u t t e r i s c o c k e d . R e f e r to F i g . 4 - 5 3 . 

D F P SW 
L o w e r SW p l a t e m u s t con tac t the a c t u a t o r p in on the I s t i n t e r ­

m e d i a t e l e v e r . A d j u s t the c l e a r a n c e of the c o n t a c t po in t s to 0. 5 m m . 
î ï oweve r , o p t i m u m c l e a r a n c e v a r i e s c a se by c a s e , a c c o r d i n g to T i m e -
l a g - a d j u s t m e n t . R e f e r to F i g . 4 - 5 3 . • 

E X SW 
A s s v i r e that the SW t u r n s " O N " o r " O F F " f i r m l y . 



4 - 4 - J 7 O P E R A T I O N C H E C I v ( T r a n r . j i o r t and e x p o s u r e c oun t e r ) 

T h i s i s the f i n a l ' c ln-ck of the f i h n t r a n s p o r t and expo/ u r e count ­
e r m e c h a n i s m , b c r o r c the sta;',c o f s h u t t e r speed a d j u s t m e n t and i n ­
s t a l l i n g c o v e r s . F o r the c h e c k , f o l l o w i n g p a r t s m u s t be i n s t a l l e d , 

W i n d l e v c r ( C 1 3 ) , E x p o s u r e c o u n t e r hous i ,ng (C26 ) , E x p o s u r e 
coun te r d i a l ( C 5 2 ) , Sh i f t pav/ l (C24 ) , Sh i f t l e v c r . ( C Z 6 ) , e t c . 

L o a d ' t h e c a i r i c r a w i l i i f i l m , and ope ra t e i t . T h e n o b s e r v e the 
f o l l o w i n g s : - ( T h e t r a n s p o r t c o n t r o l w h e e l s and l i p , and the sh i f t 
p a w l c a n be s e e n tlu-ough the eut out s e c t i o n of the b o d y . ) 

1 L i p W h i l e w i n d i n g up, l i p m u s t be pushed a g a i n s t the c o n t r o l 
w h e e l s , and i t d r o p s in to the s p a c e of W h e e l A , ' 

1 T r a n s p o r t c o n t r o l w h e e l s 
When the l i p i s off the w h e e l A , s p a c e s of the w h e e l A 
i i m s t be b l o c k e d by the t e e th of the w h e e l B . 

3 ' Sh i f t p aw l 
W h e n the e x p o s u r e c o u n t e r s h o w s a p p r o x . No. 1 m a r k i n g , 
the sh i f t p a w l m u s t s w i t c h the c l a w c l u t c h to " o p e r a t i o n -

. . . a l " . 
W h e n the c oun t e r s h o w s the f i g u r e s e t on the f r a m e No. 
c o n t r o l d i a l , the p a w l m u s t s w i t c h the c l u t c h to " n o n - o p e -
r a t i o n a l " . 

4 E x p o s u r e c oun t e r d i a l 
T h e d i a l m u s t s top at c a c h m a r k i n g . ( P r o p e r f i l m t r a i i s ­
po r t c o n t r o l ) 

• C h e c k the opération of the f r i c t i o n sha f t s y s t e m a s f o l l o w s : 
1 U n l o a d the c a m e r i and o j i en the b a c k c o v e r , 
2 ' P l a c e the c o in p la te in to the. p o s i t i o n , 

^ 3 T u r n the c oun t e r r o l l e r f o r w a r d u n t i l the d i a l s tops a t No. 1 
• m a r k i n g , ( N e v e r t u r n the r o l l e r b a c k w a r d or a f t e r the d i a l h a s 

s topped, O t h e r w i s e , the l i p w i l l be d a m a g e d . 
4 T u r n the w ind l e v e r , ho ld ing the t a k e up c l a w w i t h y o u r t h u m b . 

T h e t a k e ' u p cla.w m u s t stop w h i l e y o u a r e t u r n i n g the l e v e r . 

C26 

C24 

C 

C20 ( l i p ) 

FRAME No,CONTROL 
CAM 

TRANSPORT 
CONTROL WHEELS 

F i g . 4 - 5 4 



S H U T T E R S P E E D A D J U S T M E N T 

S p o c i f i c a l i o n s i 

C u r t a i n speed 22 . 9 ± 
E x p o s u r e t i m e 

l/lOOO 1 m s 
1/500 2 m s 
1/250 4 m s 
1/125 Bm.s 
1/60 l 6 m s 

3 0 m s 
S y n c h r o n i z a t i o n F P 

X 

22 . 9 ± 0. 3 m s . (both I s t &2nd , at l/lOOO s e c . ) 

A 

1/15 
1/8 
1/4 

1 

11 ± 2 m s 
2 B - 3 . 3 

60m8 
12 5 m s 
2 5 0 m s 
SOOms 
lOOOms 

C - 4 . 5 m s 

C u r t a i n s p e c d a d j u s t m e n t 
P e r f o r m the bounce p r e \ e n t i o n a d j u s t m e n t f i r s t , i f i t i s out of 

a d j u s t m e n t . R e f e r to 4 - 4 - 2 0 . ' 
O p e r a t i n g the s h u t l e r a t " I3 " , ad j u s t e a c h c u r t a i n speed to 22 . 9 i 

0 . 3 m s by a d j u s t i n g V / o r m s ( E 6 4 ) . P e r f o r m the bounce . prévention 
a d j u s t m e n t a g a i n and c h e c k tl ie c u r t a i n s p e e d . I f the c u r t a i n spcecl 
s l i ows considérable change^ c o r r e c t i t . ' 

2nd 

scr^w d r i v e r 

f a s t 
I s t c u r t a i n adjustment 

slow s ] ow 
F i g . 4 - 5 5 

Note: W h e n t u r n i n g the w o r m ( E 6 4 ) o f the I s t c u r t a i n , ho ld i t f r o m 
the b a c k w i t h a s c r e w d r i v e r , i n o r d e r to p r e v e n t the d r b p -
p ing off of the s c r e w . 

S h u t t e r speed a d j u s t m e n t 

1 O p e r a t e the s h u t t e r w i t h the s h u t t e r d i a l s e t a t " I " , and a d j u s t 
V R l so that the ex ' j j o sure t e s t e r i n d i c a t e s lOOOms. 

2 O p e r a t e the s h u t t e r a t " 1 0 0 0 " , and a d j u s t V R 2 so that the e xpo ­
s u r e t e s t e r i n d i c a t e s 1 m s . A t the s a m e t i m e , a d j u s t the c u r t a i n 
speed to 2 2 . 9 m s ( c e n t e r ) , m i n i m i z i n g u n e v e n e x p o s u r e on the 
3 po ints m e a s u r e d . ( F i n a l a d j u s t m e n t of the c u r t a i n speed) 

A f t e r f i n i s h i n g the above a d j u s t m e n t , a p p l y a p r o p e r a m o u n t of pa int 
to the se t s c r e w s of the w o r m s , a d j u s t a b l e r e s i s t o r s V R l and V R 2 , 
and l o c k s c r e w s of the d a m p e r d i s k s , f o r l o c k i n g . 
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l ' . A T T c h e c k e r 

V R 3 

1/1000 

B A T T c h e c k e r button 

VON ' 

• 0. 1~0. 2 m m 

F i g . 4 - 5 6 

4 - 4 - 1 9 , B A T T C H E C K E R A D J U S T M E N T . 

Adjust V R 3 so that the lamp glows at 5. 0 V and d ies out at 4. 9 V ol 
the source voltage. 

T o prevent u n n e c e s s a r y consumption of the battery , B A T T checker 
SW mus t be adjusted, so that the checke r c i r c u i t opérâtes when the che ­
cker button i s pushed in to the posit ion shown above. 

4-4-ZO B O U N C E P R E V E N T I O N A D J U S T M E N T 

T h i s ad justment has an int imate r e l a t i on with the shutter cur ta in 
spt^ed adjustment; t h e intensity of the bounce prévention s y s t e m i s d e t c r -
mihed by the cu r t a in speed, and the cu r t a in specd check mus t be p e r f o rm -
ed after the proper intensity of the bounce prévention i s g iven. There fo re , 
p r e l i m i n a r y or approximate , and final ad justment a r e r equ i red . 

I s t and 2nd damper d i sk s r equ i r e the r e s p e c t i v e ad justment . 

Adjusting steps 
1 Sc rew in ( Counterc lockwise ) the both adjust ing nut (E24) of the damper 

d i sk s , so that the each damper d i sk stops before it hits the stopper 
when the shutter i s operntcd at " 1 5 " of the 8hutt<;r d i a l . 

2 Operat ing the shutter , unscrew( c l o c k w i s e ) the e ach nut gradual ly . 
The c l e a r a n c e betwecn the damper d i sk and stopper w i l l d e c r e a s e . 

3 Stop u n s c r c w i n g when the d isk startb hitting the stopper . Then , un -
s c r e w the nut for another 1 - revo. L o c k the nuts wi th the lock s c r e w s 
(E28 ) . . 

How to check the cur ta in bounce 
I s t cu r ta in : 

T h e bounce w i l l be observed when you operate the shutter at low 
shutter speed, lower than l/30 s e c . 

2nd cur ta in ; . / 
T h e bounce w i l l be observed , at high shutter speed such as 

1/1000 s e c . / 
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4 - 4 - 2 1 V I E W F I N D E R 

E24 

F i g . 4 - 5 7 
; — — 1 

l 
r-

„ C l c a n the o p t i c a h p a r t s w i t h the so lu t -
/ "̂̂  ion(707o cS;her. 3 0 % a l c o h o l ) . be f o r e i n s t a l l -

I n s t a l i i n g d i r e c t i o n s of the F r e s n e l 

F i g . 4 - 5 8 
\2 l e n s and g round g l a s s m u s t be c a r e f u l l y 

o b s e r v e d . R e f e r to F i g . 4 - 5 8 . 

4 - 4 - 2 2 W I N D L E V E R A N D E X P O S U R E C O U N T E R D I A L 

À D i a l h o u s i n g ( C 5 4 ) 

W38 
' f the w ind l e v e r t u r n s h a r d , w h e n 

D i a l hous ing i s f i x e d b y N u t ( C 1 2 7 ) , u s e 
W38 ( t=0 . 1, 0. 15) b e n e a t h the h o u s i n g ( C 5 4 ) . 

FJg. '1-3 ' , ' 

B \r r e s t o r i n g s p r i n g ( C 5 8 ) 
When i n s t a l l i n g the r e s t o r i n g s p r i n g ( C 5 8 ) , one s i d e of the s p r i n g 

ends m u s t f i r m l y engage w i t h the ho le on the m a i n g e a r ( C O l ) . 
P l a c e the s p r i n g in to the p o s i t i o n a l i g n i n g the s p r i n g end and the 

ho le , and p r e s s down the s p r i n g w i t h a s c r e w d r i v e r . l i g h t l y . 

C5A 

F i g . 4 - 6 0 



V - 2 y 

S t a n d a r d t e n s i o n ang le of the s p r i n g ( C 5 8 ) i s 180 d e g r e e s . F o r 
f ine adjust in«Mit , décide the i n s t a l l i n g c j i r e c t i o n of the h o u s i n g ( C 5 4 ) , 

I f 6 0 d e g r e e s m o r e t e n s i o n o r l e s s t e n s i o n i s r e q u i r e d , t u r n 
the hous ing a r o u n d 180 d e g r e e s , r e f e r to F i g . 4 - 6 0 . 

T h e t e n s i o n ang l e m u s t be l e s s than " I 8 O + 6 O " d e g r e e s . O t h e r ­
w i s e , the s p r i n g w i l l be d a m a g e d . 

C E x p o s u r e coxmter d i a l c o v c r i n g ( C 5 0 ) 

D i a l c o v e r i n g ( C 5 0 ) m u e t be fixc^l-^çTien the c oun t e r d i a l s tops a t 
No. 1 m a r k i n g , a s f o l l o w s . 

R e l e a s e the s h u t t e r and open the b a c k c o v e r . P l a c e a co in p la te 
(men t i oned c i s e w h e r e ) in to the p o s i t i o n , and t u r n the coun te r r o l l e r 
f o r w a r d u n t i l the bxposv i re d i a l s t o p s . ( A b s o i u t e l y a v o i d to t u r n i t 
b a c k w a r d or to k c e p t u r n i n g a f t e r the d i a l h a s stopped, ) T h e n , f i x 
the c o v e r i n g ( C 5 0 ) , c o i n c i d i n g the i n d e x w i t h No . 1 m a r k i n g of the d i a l . 
R e f e r to F i g , 4 - 6 0 , 

4 - 4 - 2 3 M E C H A N I C A L B A C K A D J U S T M E N T 

, M e c h a i j i c a l b a c k m u s t be : 84, 95± 0 . 04 m m 

U s e W 5 ( t = 0 . 03, 0 , 05 , 0 , 07 , 0, 1 , 0. 2) for a d j u s t m e n t , w i t h G l . > 
C h e c k , at 4 po ints a s s h o w n in F i g . 4 - 6 1 . 

When r e m o v i n g o r i n s t a l l i n g B a y o n e t s e a t ( B 0 2 ) , p u l l F . c o u p l e r 
r i n g ( B 0 6 ) and ho ld it w i t h y o u r f i n g e r a s s h o w n . B a y o n e t s e a t m u s t 
be i n s t a l l e d to the p l a c e w h e r e the F . c o u p l e r r i n g t u r n s s m o o t h l y . 



4 - 4 - 2 4 G R O U N D G L A S S A D . m S T M E N T 

U s e a c o U i ' n a t o r or .selc i l o b j e c t s f u r t h e r than 2 K m ( p t a n d a r d 
l e n s f = ] 0 5 m ) n ) for f o l u r . i n g . C h e c k at 4 po in t s shown in F i g . 4 - 6 2 , 
w i t h a m a g n i f i e r ( x I O ) . At w h i c h t i m e , be ca r e f x i l n4->t to j i r c s s the 
m a g n i f i e r , a s i t m ig l i t a f f c c t tbe a c c u r a c y of the a d j u s t m e n t . 

F o r a d j u s t m e n t , t u i n t l ic 3 a d j u s t i n g 6 c r e w s ( C N S L 7x4) . A p p l y 
P l i o b o n d on e a c h s c r e w f o r l o c k i n g . 

4 - 4 - 2 5 M I R R O R A N G L E A D J U S T M E N T 

T h e ang le of the m i r r o r i s d e t e r m i n e d by s e t t i n g D a m p e r s e t ­
t ing s c r e w ( D 1 4 8 ) i n m i r r o r a c t u a t o r a r m s i d e . 

T h e se t t ing s c r e w on the o the r s i d e r p \ i s t be a d j u s t e d so that 
0. 3 m m c l e a r a n c e i s o b s e r v e d w h e n the m i r r o r shee t i s i n i t s r e ­
t u r n e d p o s i t i o n . A f t e r the ad j u s t m e n t , app ly A r o . on L o c k nut( B 
83 ) . 

/ 
/ 
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J l c f e r e n c e 

A R O N T I T E 

A r o n t i t e i s a k i n d of ad l )os i\  v . l i i ch s t a r t s to s o l i d i f y when the a i r i s shui 
off f r o m i t s s u r f a c e , ( a n a e r o b i c ad l i c ; i v c ) I t bas so s t r o n g p e r m e a t i o n ab i l i t y 
that i t c a n r e a c h the s c r e w t h r e a d e v en i f aj^pl ied on the s c r e w a l r e a d y fi,xi 'di 

When a p p l y i n g i t on the s c n w t l i r . c ad b e f o r e h a n d , u s e a s n i a l l amount , 
enough to c o v e r 1~Z t h r e a d s , to t l i c top p o r t i o n . 

About 1 hour i s needed for g c t t ing e f f c c t ^ v e n e s s of l o c k i n g . T h e r e i s no 
s o l v en t f o r s o l i d i f i e d A r o n t i t e , but i t so f t ens u n d e r the t empérature of 2 6 0 * C . , 

C O I N P L A T E -

T h e s h u t t e r c a n not be c o cked , i f the b a c k c o v e r i s opened, s i n c e the P e n ­
t ax 6x7 i s f i t t ed w i t h a n a u t o - l o a d i n g S y s t e m . B y p l a c i n g the c o i n p la t e into 
the p o s i t i o n , the f i l m t r a n s p o r t and e x p o s u r e c o u n t e r s y s t e m , and a u t o - l o a d i n g 
S y s t e m a r c b rough t to a cond i t i on " b a c k c o v e r c l o s e d " . 

F o r o p e r a t i n g the s h u t t e r : . 
1 Open the b a c k c o v e r and r e l e a s e the s h u t t e r i f i t i s c o c k e d . 
2 P u s h i n the e x p o s u r e d i a l hand l e and t u r n i t c l o c k w i s e f u r t h e r than 

No. 1 m a r k i n g (No. 1 -^^ 9 n i a r k i n g ) , and ho l d i t . 
3 P l a c e a c o in p la te into the p o s i t i o n s h o w n . 
4 T u r n the l e v e r f o r c o c k i n g the s h u t t e r . 
5 R e m o v e the co in p la t e and c l o s e the b a c k c o v e r . 

Now, y o u c a n opera te the s h u t t e r , h o w e v e r , i t s e x p o s u r e c oun t e r does 
not a d v a n c c . 

No t i c e : 
1 \o not t u r n the c o u n t e r r o l l e r w h e n the s h u t t e r i s c i t h c r f u l l y o r 

h a l f - w a y c o c k e d , O n l y w h e n p e r f o r m i n g the opération c h e c k , y o u 
c a n t u r n the c o u n t e r r o l l e r u n d e r the p r o p e r s t e p s , a s e x p l a i n e d i n 
4 - 4 - 1 7 , 

2 A f t e r p l a c i n g the c o i n p l a t e i n t o the p o s i t i o n , a b s o i u t e l y a v o i d to 
Curn the r o l l e r b a c k w a r d . 

E L E C T R O L U B E . 

A k i n d of p r o t e c t i o n l i q u i d f o r e l e c t r i c a l c o n t a c t p o i n t s , w h i c h p r e v e n t s 
c o n t a c t s f r o m r u s t i n g ànd b e i n g d a m a g e d by s p a r k s . 

No s p a r k s w i l l be o b s e r v e d w h e n c p n t a c t o p e n s c u t t i n g c u r r e n t , i f the 
E l e c t r o l u b e . i s u s e d , T h i n l a y e r on the c o n t a c t p o i n t s i s e n o u g h foi* p r o t e c t ­
i o n . E x c è s s a m o u n t of the l i q u i d w i l l a t t r a c t d u s t . 
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