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©  Pattern-bearing  tape  feeding  apparatus. 
The  invention  relates  to  an  apparatus  for  feeding  a  tape 

(T)  bearing  a  plurality  of  patterns  and  corresponding  check 
marks  printed  thereon.  A  small-diameter  drum  (3)  is  fixedly 
mounted  on  a  first  shaft  (31)  and  a  large  diameter  drum  (2)  is 
fixedly  mounted  on  a  second  shaft  (21)  and  in  contact  with 
said  small-diameter  drum  (3),  said  large-diameter  drum  (2) 
having  a  slightly  longer  circumference  than  said  small- 
diameter  drum  (3).  Furthermore,  a  feed  drum  (1)  is  mounted 
on  said  first  shaft  (31)  for  feeding  the  tape  (T),  and 
photoelectric  means  (R)  are  associated  with  the  path  of  tape 
feed  for  detecting  for  each  pattern  the  position  of  a 
corresponding  check  mark  (M)  on  the  tape  with  respect  to  a 
pretermined  reference.  Drive  means  (35)  selectively  transmit 
driving  force  to  either  of  said  first  and  second  shafts  (21,  31) 
in  accordance  with  the  detected  position  of  the  check  mark 
(M). 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   f e e d i n g  

a  t a p e   b e a r i n g   a  p l u r a l i t y   of  p a t t e r n s   p r i n t e d   t h e r e o n   t o  

a  s e c o n d a r y   p r o c e s s i n g   m a c h i n e   o p e r a t i n g   a t   a  c o n s t a n t   s p e e d ,  

f o r   e x a m p l e ,   a  c u t t e r .   A  p i e c e   of  t a p e   h a v i n g   one  p a t t e r n  

is   used   as  a  l a b e l .  

A p p a r a t u s   f o r   t a k i n g   up  a  t a p e   f rom  i t s   r o l l   a t   a  

c o n s t a n t   s p e e d   or  by  a  c o n s t a n t   l e n g t h   p e r   u n i t   t i m e   f o r  

t h e   p u r p o s e   of  p r i n t i n g   or  c u t t i n g   a r e   w e l l   known  a n d  

r e l a t i v e l y   e a s y   to   f a b r i c a t e .   The  mos t   s i m p l e   e x a m p l e   i s  

a  c o n s t a n t l y   r o t a t i n g   d r u m .  

H o w e v e r ,   when   a  t a p e   b e a r i n g   a  p l u r a l i t y   o f  

r e p e t i t i v e   p a t t e r n s   p r i n t e d   t h e r e o n   i s   f ed   to  a  c o n s t a n t l y  

o p e r a t i n g   s e c o n d a r y   m a c h i n e ,   f o r   e x a m p l e ,   a  c u t t e r   o r  

s e c o n d a r y   p r i n t i n g   m a c h i n e ,   c o n s t a n t   s p e e d   t a k e - u p   i s  

u n a c c e p t a b l e .   I f   a  t a p e   is   f ed   a t   a  c o n s t a n t   s p e e d   to   a  

c o n s t a n t l y   o p e r a t i n g   c u t t e r ,   t h e   t a p e   w i l l   be  cu t   i n t o  

p i e c e s   of  an  e q u a l   l e n g t h .   H o w e v e r ,   in   t h e   c a s e   of  a  t a p e  

b e a r i n g   r e p e t i t i v e   p a t t e r n s   p r i n t e d   t h e r e o n ,   a l l   t h e   p a t t e r n s  

a r e   no t   p r e c i s e l y   e q u a l   in  l e n g t h .   R e f e r r i n g   to  F i g .   6,  a  

s e r i e s   of  p a t t e r n s   L  ( to   be  u s e d   as  l a b e l s ,   f o r   e x a m p l e )  

a r e   p r i n t e d   on  a  t a p e .   One  p a t t e r n   or  l a b e l   has  a  l e n g t h   1 1  

and  a n o t h e r   p a t t e r n   has   a  l e n g t h   12.  The  l e n g t h s   11  and  1 2  



a r e   o f t e n   s l i g h t l y   d i f f e r e n t   as  l o n g   as   t h e   p a t t e r n s   a r e  

r e m o t e   f rom  e a c h   o t h e r .   Such  a  d i f f e r e n c e   in  l e n g t h   a m o n g  

p r i n t e d   p a t t e r n s   r e s u l t s   f rom  a  n u m b e r   of  f a c t o r s   i n c l u d i n g  

a c c u m u l a t i o n   of  e r r o r s   in  t h e   p o s i t i o n   of  p a t t e r n s   p r i n t e d   o n  

t h e   t a p e ,   a c c u m u l a t i o n   of  e x p a n s i o n   a n d / o r   s h r i n k a g e   of  t h e  

t a p e   d u r i n g   p r i n t i n g   p r o c e s s ,   e x p a n s i o n   of  t h e   t a p e   due  t o  

h i g h   t e n s i o n   a t   a  h i g h   s p e e d   f e e d i n g ,   i n f l u e n c e   of  h u m i d i t y  

d u r i n g   f e e d i n g ,   i n f l u e n c e   of  h u m i d i t y   and  a g i n g   d u r i n g   s t o r a g e  

of   t a p e   r o l l s ,   t a k i n g - u p   s l i p a g e ,   r e s i s t a n c e   by  t h e   u n w i n d i n g  

r o l l   and  t h e   l i k e .   I f   t h e   t a p e   i s   c o n s t a n t l y   cu t   by  f e e d i n g  

i t   a t   a  c o n s t a n t   s p e e d   or  by  an  e q u a l   l e n g t h   p e r   u n i t   t i m e ,  

t h e n   t h e   c u t t i n g   p o s i t i o n   w i l l   g r a d u a l l y   d e v i a t e   f rom  t h e  

d e s i r e d   p o s i t i o n   b e t w e e n   a d j o i n i n g   p r i n t e d   p a t t e r n s .  

SUMMARY  OF  THE  INVENTION 

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  i m p r o v e d   a p p a r a t u s   c a p a b l e   of  f e e d i n g   a  t a p e  

b e a r i n g   a  p l u r a l i t y   of  l a b e l   p a t t e r n s   p r i n t e d   t h e r e o n   a c c u r a t e l y  

one  by  one  p a t t e r n   and  a t   a  h i g h   s p e e d   to  a  c o n s t a n t l y  

o p e r a t i n g   m a c h i n e   s u c h   as  a  c u t t e r .  

I t   is   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   a p p a r a t u s   of  t h e   a b o v e - m e n t i o n e d   t y p e   a n d  

c a p a b l e   of  f e e d i n g   a  v a r i e t y   of  t a p e s   h a v i n g   d i f f e r e n t   l e n g t h s  

or   w i d t h s   of  p a t t e r n s   p r i n t e d   t h e r e o n   w i t h   t h e   m i n i m u m  

e x c h a n g e   of  p a r t s .  

A c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ,   t h e r e   is   p r o v i d e d  



an  a p p a r a t u s   f o r   f e e d i n g   a  t a p e   b e a r i n g   a  p l u r a l i t y   of  l a b e l  

p a t t e r n s   and  c o r r e s p o n d i n g   c h e c k   m a r k s   p r i n t e d   t h e r e o n ,  

w h i c h   c o m p r i s e s   a  s m a l l - d i a m e t e r   drum  f i x e d l y   m o u n t e d   on  a  

f i r s t   s h a f t ,   and  a  l a r g e - d i a m e t e r   drum  f i x e d l y   m o u n t e d   o n  

a  s e c o n d   s h a f t   and  in  c o n t a c t   w i t h   t h e   s m a l l - d i a m e t e r   d r u m .  

The  l a r g e - d i a m e t e r   drum  has  a  s l i g h t l y   l o n g e r   c i r c u m f e r e n c e  

t h a n   t he   s m a l l - d i a m e t e r   d rum.   A  f e e d   drum  is  m o u n t e d   on  t h e  

f i r s t   s h a f t   f o r   f e e d i n g   t h e   t a p e ,   and  p r e f e r a b l y ,   an  a u x i l i a r y  

drum  is  in   c o n t a c t   w i t h   t h e   f e e d   drum  to  f r i c t i o n a l l y   f e e d  

t h e   t a p e   t h e r e b e t w e e n .   P h o t o e l e c t r i c   means  is   a s s o c i a t e d   w i t h  

t h e   p a t h   of  t a p e   f e e d   f o r   d e t e c t i n g   f o r   e a c h   p a t t e r n   t h e  

p o s i t i o n   of  a  c o r r e s p o n d i n g   c h e c k   mark   on  the   t a p e   w i t h  

r e s p e c t   to   a  p r e d t e r m i n e d   r e f e r e n c e ,   and  s e l e c t i v e   t r a n s m i s s i o n  

means   i n c l u d i n g   u n i d i r e c t i o n a l   and  e l e c t r o m a g n e t i c   c l u t c h e s  

is  p r o v i d e d   f o r   s e l e c t i v e l y   t r a n s m i t t i n g  a   d r i v i n g   f o r c e   t o  

e i t h e r   of  t h e   f i r s t   and  s e c o n d   s h a f t s   in  a c c o r d a n c e   w i t h  

t h e   d e t e c t e d   p o s i t i o n   of  t h e   c h e c k   m a r k .   In  a  p r e f e r r e d  

e m b o d i m e n t ,   a  f i r s t   d r i v e   g e a r   a d a p t e d   to  r o t a t e   a t   a  c o n s t a n t  

s p e e d   is  m o u n t e d   on  t h e   f i r s t   s h a f t   v i a   t h e   u n i d i r e c t i o n a l  

c l u t c h ,   and  a  s e c o n d   d r i v e   g e a r   in  mesh  w i t h   t h e   f i r s t  

d r i v e   g e a r   is   m o u n t e d   on  t h e   s e c o n d   s h a f t   v i a   t h e   e l e c t r o -  

m a g n e t i c   c l u t c h   w h i c h   is  e l e c t r i c a l l y   c o n n e c t e d   to  t h e   o u t p u t  

of  t he   p h o t o - e l e c t r i c  m e a n s .   The  e l e c t r o m a g n e t i c   c l u t c h  

a s s o c i a t e d   w i t h   t h e   l a r g e - d i a m e t e r   drum  is   e n e r g i z e d   o r  

d e - e n e r g i z e d   in  a c c o r d a n c e   w i t h   t h e   d e t e c t e d   p o s i t i o n   of  a 



c h e c k   mark  w i t h   r e s p e c t   to  t h e   r e f e r e n c e   a t   t h e   t i m e   when  t h e  

p h o t o e l e c t r i c   m e a n s   ig  a c t u a t e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

of  t he   p r e s e n t   i n v e n t i o n   w i l l   be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e s c r i p t i o n   t a k e n   in   c o n j u n c t i o n   w i t h   t h e  

a c c o m p a n y i n g   d r a w i n g s   in   w h i c h :  

F i g .   1  i s   a  p e r s p e c t i v e   i l l u s t r a t i o n   of  t h e   t a p e   f e e d i n g  

a p p a r a t u s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   an  e l e v a t i o n a l   v i e w   of  t h e   t a p e   f e e d i n g  

a p p a r a t u s   of   F i g .   1,  m e m b e r s   b e i n g   p a r t i a l l y   c u t   away  t o  

show  t he   a r r a n g e m e n t   of  d rums   and  g e a r s ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  u n i d i r e c t i o n a l  

c l u t c h   m o u n t e d   on  a  f i r s t   s h a f t ;  

F i g s .   4  and  5  i l l u s t r a t e   a  p h o t o e l e c t r i c   d e v i c e   a n d  

a  c h e c k   mark   on  t h e   t a p e ,   t h e   c h e c k   m a r k s   b e i n g   a t   d i f f e r e n t  

p o s i t i o n s   in   F i g s .   4  and  5;  a n d  

F i g .   6  i s   an  i l l u s t r a t i o n   o f  a   t a p e   h a v i n g   r e p e t i t i v e  

p a t t e r n s   p r i n t e d   t h e r e o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to   F i g .   1,  t h e   t a p e   f e e d i n g   a p p a r a t u s  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   i n c l u d e s   a  f e e d   drum  1  

m o u n t e d   on  a  f i r s t   s h a f t   31.  The  f e e d   drum  1  is   in   t a n g e n t i a l  

c o n t a c t   w i t h   a  f r e e - r o t a t i n g   a u x i l i a r y   drum  11  f o r   f r i c t i o n a l l y  

t r a n s p o r t i n g   a  t a p e   T  t h e r e b e t w e e n   as  t h e   d rums   r o t a t e .   T h e  



f e e d   drum  1  has  a  c i r c u m f e r e n c e   s l i g h t l y   s h o r t e r   t h a n   t h e  

e x p e c t e d   minimum  l e n g t h   or   s t a n d a r d   l e n g t h   of  p a t t e r n s   L  p r i n t e d  

on  t h e   t a p e   T  w h i c h   is   s u b j e c t   to  e x p a n s i o n   a n d / o r   s h r i n k a g e .  

The  f e e d   drum  1  is   r e p l a c e a b l e .   A  d i f f e r e n t   t a p e ,   t h a t   i s ,  

a  t a p e   h a v i n g   a  d i f f e r e n t   l e n g t h   of  p a t t e r n s   may  be  f ed   b y  

m e a n i   of  t h i s   t a p e   f e e d i n g   a p p a r a t u s   s i m p l y   by  r e p l a c i n g   t h e  

f e e d   drum  1  by  a  new  f e e d   drum  h a v i n g   a  c o r r e s p o n d i n g   c i r c u m -  

f e r e n c e .   A c c o r d i n g l y ,   t h e   f e e d   drum  1  i s   r e q u i r e d   to  be  r e m o v a b l y  

m o u n t e d   on  t h e   s h a f t   31  s u c h   t h a t   i t   is  r e p l a c e a b l e ,   b u t  

r e s t r i c t e d   a g a i n s t   f r e e   r o t a t i o n   w i t h   r e s p e c t   to  t h e   s h a f t  

when  m o u n t e d .  

A  p r o v i s i o n   is   made  f o r   r e g u l a t i n g   f e e d   s p e e d ,  

i n c l u d i n g   two  drums  in   m u t u a l   c o n t a c t ,   t h a t   i s ,   a  l a r g e - d i a m e t e r  

drum  2  and  a  s m a l l - d i a m e t e r   d r u m  3 .   The  l a r g e -   and  s m a l l -  

d i a m e t e r   d rums   2  a n d  3   a r e   s l i g h t l y   d i f f e r e n t   in  c i r c u m f e r e n c e  

More  s p e c i f i c a l l y ,   when  t h e   s m a l l - d i a m e t e r   d r u m  3   has  a  c i r c u m -  

f e r e n c e   of  100  cm,  t h e   l a r g e - d i a m e t e r   drum  2  has  a  c i r c u m f e r e n c e  

of  1 0 0 . 2   cm.  The  l a r g e - d i a m e t e r   drum  2  i s   f i x e d l y   m o u n t e d  

on  a  s e c o n d   s h a f t   21  and  t h e   s m a l l - d i a m e t e r   d r u m  3   is  f i x e d l y  

m o u n t e d   on  t h e   f i r s t   s h a f t   31.  Bo th   t h e   d rums   2  a n d  3   a r e  

s e c u r e d   to   t h e   r e s p e c t i v e   s h a f t s   by  any  s u i t a b l e   l o c k i n g  

m e a n s ,   f o r   e x a m p l e ,   a  key  as  shown  in  F i g .   2.  D r i v e   g e a r s  

25  and  35  h a v i n g   t he   same  d i a m e t e r   and  t h e   same  n u m b e r   o f  

t e e t h   a r e   m o u n t e d   f o r   f r e e   r o t a t i o n   on  t h e   s h a f t s   21  and  3 1 ,  

r e s p e c t i v e l y .   As  b e s t   shown  in  F i g .   2,  t he   d r i v e   g e a r   3 5  



is  in  mesh   w i t h   t h e   s e c o n d   d r i v e   g e a r   25  and  w i t h   a n o t h e r  

g e a r   ( p a r t i a l l y   shown)   w h i c h   i s   c o n s t a n t l y   d r i v e n   by  a  m o t o r  

( n o t   s h o w n ) .   The  d r i v e   g e a r s   25  and  35  a r e   r o t a t i n g   a t   a  

c o n s t a n t   s p e e d ,  

The  d r i v e   s h a f t   21  h a v i n g   t h e   l a r g e - d i a m e t e r   drum  2 

s e c u r e d   i s   p r o v i d e d   w i t h   an  e l e c t r o m a g n e t i c   c l u t c h   C2.  T h e  

e l e c t r o m a g n e t i c   c l u t c h   f o r   t h e   s e l e c t i v e   t r a n s m i s s i o n   o f  

d r i v i n g   f o r c e   may  be  of  a  w e l l - k n o w n   m e c h a n i s m .   In  a  t y p i c a l  

a r r a n g e m e n t   shown  in  F i g .   2,  t h e   s h a f t   21  is   e x t e n d e d   t h r o u g h  

t h e   d r i v e   g e a r   25  v i a   a  b e a r i n g   22  so  t h a t   t h e   s h a f t   21  i s  

f r e e   of   t h e   c o n s t a n t l y   r o t a t i n g   d r i v e   g e a r   25.   Above  t h e  

g e a r   25 ,   a  m o v a b l e   d i s c   23  i s   m o u n t e d   on  t h e   d r i v e   s h a f t   2 1  

s u c h   t h a t   t h e   d i s c   23  is   m o v a b l e   in   t h e   a x i a l   d i r e c t i o n ,   b u t  

r e s t r i c t e d   in  t h e   c i r c u m f e r e n t i a l   or  r o t a t i o n a l   d i r e c t i o n  

w i t h   r e s p e c t   to  t h e   s h a f t   21.   L o c a t e d   a b o v e   t h e   a x i a l l y  

m o v a b l e   d i s c   23  is  an  e l e c t r o m a g n e t   24  w h i c h   i s   a d a p t e d   t o  

r e c e i v e   an  e l e c t r i c a l   s i g n a l   f rom  a  p h o t o e l e c t r i c   d e v i c e   t o  

be  d e s c r i b e d   l a t e r .   Upon  r e c e i p t   of  an  e l e c t r i c a l   s i g n a l ,  

t he   e l e c t r o m a g n e t   24  is  e n e r g i z e d   to  u r g e   t h e   d i s c   23  i n  

f r i c t i o n a l   c o n t a c t   w i t h   t h e   d r i v e   g e a r   25  so  t h a t   t h e  

r o t a t i o n a l   f o r c e   of  t h e   d r i v e   g e a r   25  is   t r a n s m i t t e d   t o  

t h e   s h a f t   21  v i a   t he   d i s c   23 .   In  t h e   a b s e n c e   of   s u c h   a n  

e l e c t r i c a l   s i g n a l ,   or  n o r m a l l y ,   t h e   r o t a t i o n a l   f o r c e   of  t h e  

d r i v e   g e a r   25  i s   n o t   t r a n s m i t t e d   to  t h e   s h a f t   2 1 .  

On  t h e   s i d e   of  t h e   s m a l l - d i a m e t e r   drum  3,  a  u n i d i r e c t i o n a l  



c l u c h   C 3  i s   a s s o c i a t e d   w i t h   t he   f i r s t   d r i v e   g e a r   35.   T h e  

u n i d i r e c t i o n a l   c l u t c h   C3 may  a l s o   be  of  a  w e l l - k n o w n  

m e c h a n i s m .   In  a  t y p i c a l   a r r a n g e m e n t   shown  in  F i g s .   2  a n d  

3,  t h e   d r i v e   g e a r   35  is  m o u n t e d   f o r   f r e e   r o t a t i o n   on  t h e   d r i v e  

s h a f t   31  and  has   an  a n n u l a r   r im  33  on  i t s   u p p e r   s u r f a c e .   A 

t o o t h e d   d i s c   32  is   s e c u r e d   to  t he   s h a f t   31,  and  r e c e i v e d  

w i t h i n   t h e   a n n u l a r   r im  33  of  t h e   g e a r   35.  More  p a r t i c u l a r l y ,  

e a c h   t o o t h   of  t h e   d i s c   32  is  o r i e n t e d   in   one  d i r e c t i o n .  

S t e e l   b a l l s   34  a r e   p l a c e d   b e t w e e n   t h e   c h a n n e l s   d e f i n e d   by  t h e  

t e e t h   of  t h e   d i s c   32  and  t h e   a n n u l a r   r im   33,  and  p r e f e r a b l y ,  

b i a s e d   in   one  d i r e c t i o n   t o w a r d   t h e   a p e x   of  t h e   t e e t h   by  a  

s p r i n g .   W i t h   t h i s   a r r a n g e m e n t ,   t h e   r o t a t i o n a l   f o r c e   of   t h e  

d r i v e   g e a r   35  i s   t r a n s m i t t e d   to  t h e   a n n u l a r   r im   33  and  h e n c e ,  

to  t h e   s h a f t   31  v i a   t h e   b a l l s   34,  w h e r e a s   t h e   s h a f t   31  i s  

a l l o w e d   to   r o t a t e   a t   a  h i g h e r   s p e e d   t h a n   t h e   d r i v e   g e a r   3 5  

in  t h e   same  r o t a t i n g   d i r e c t i o n .  

The  t a p e   T  has  c h e c k   marks   M  w h i c h   have   b e e n   p r i n t e d  

in  b l a c k   on  t h e   back   s u r f a c e   or  a t   any  s u i t a b l e   p o s i t i o n  

a t   t h e   same  t i m e   as  l a b l e   p a t t e r n s .   The  d i s t a n c e   b e t w e e n  

two  s u c c e s i v e   c h e c k   marks   M  is  e q u a l   to   t h e   l e n g t h   of  a 

c o r r e s p o n d i n g   p a t t e r n   p r i n t e d   on  t h e   t a p e   T .  

A  p h o t o e l e c t r i c   d e v i c e   R  h a v i n g   l i g h t - e m i t t i n g   a n d  

l i g h t - s e n s i n g   s e c t i o n s   b u i l t   t h e r e i n   is  l o c a t e d   in   c o n j u n c t i o n  

w i t h   t h e   p a t h   of  t a p e   f e e d .   Th i s   d e v i c e   R  d e v e l o p s   a n  

e l e c t r i c   s i g n a l   when  a  l i g h t   beam  e m i t t e d   f r o m   t h e   l i g h t -  



e m i t t i n g   s e c t i o n   i m p i n g e s   a g a i n s t   a  r e f l e c t i v e   p o r t i o n   o f  

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

M)  and  t h e   l i g h t - s e n s i n g   s e c t i o n   r e c e i v e s   t h e   r e f l e c t e d   b e a m .  

T h i s   t y p e   of  p h o t o e l e c t r i c   d e v i c e   is   c o m m e r c i a l l y   a v a i l a b l e .  

I t   w i l l   be  u n d e r s t o o d   t h a t   o t h e r   t y p e s   of  p h o t o e l e c t r i c  

d e v i c e   may  e q u a l l y   be  e m p l o y e d .  

An  e l e c t r i c   c i r c u i t   ( n o t   s h o w n )   c o n n e c t i n g   a  p o w e r  

s u p p l y   to   t h e   p h o t o e l e c t r i c   d e v i c e   is   d e s i g n e d   s u c h   t h a t  

t h e   d e v i c e   is  a c t u a t e d   a c c u r a t e l y   once   p e r   r e v o l u t i o n   o f  

t h e   d r i v e   g e a r s   25  and  35.  For   s u c h   a  p u r p o s e ,   a  t i m i n g  

s w i t c h   may  be  i n s e r t e d   b e t w e e n   t h e   p o w e r   s u p p l y   and  t h e  

p h o t o e l e c t r i c   d e v i c e .   The  t i m i n g   s w i t c h   may  c o m p r i s e   a  

d i s c   h a v i n g   a  r a d i a l   s l i t   c u t   t h e r e i n   and  a  p a i r   of  p h o t o -  

e l e c t r i c   t u b e s   d i s p o s e d   on  o p p o s i t e   s i d e s   of  t h e   d i s c .   T h e  

d i s c   r o t a t e s   a t   t h e   same  r e v o l u t i o n   p e r   m i n u t e   as  t he   d r i v e  

g e a r s   25  and  35.  Then  t h e   t i m i n g   s w i t c h   i s   c l o s e d   t o  

a c t u a t e   t h e   p h o t o e l e c t r i c   d e v i c e   R  e a c h   t i m e   when  t h e   d r i v e  

g e a r s   25  and  35  r o t a t e   o n c e .  

The  o p e r a t i o n   of  t h e   t h u s   c o n s t r u c t e d   a p p a r a t u s   i s  

d e s c r i b e d   b e l o w .  

Tape   s e t t i n g  

The  t a p e   T  h a v i n g   l a b e l   p a t t e r n s   p r i n t e d   t h e r e o n   i s  

u n w o u n d   f r o m   i t s   r o l l   and  e x t e n d e d   b e t w e e n   t h e   f e e d   drum  1 

and  t h e   a u x i l i a r y   drum  11.   The  l e a d i n g   edge   of  t h e   t a p e   i s  

f u r t h e r   g u i d e d   to  t h e   s u b s e q u e n t   p r o c e s s i n g   s t a t i o n ,   f o r  



e x a m p l e ,   a  c u t t e r   or  a  s e c o n d a r y   p r i n t i n g   m a c h i n e .   At  t h i s  

p o i n t ,   t he   p o s i t i o n   of  t h e   t a p e   T  (  or  t h e   p o s i t i o n   of  a 

l a b e l   p a t t e r n   or  c h e c k   ma rk )   and  t he   c l o s i n g   t i m e   of  t h e   t i m i n g  

s w i t c h   (or   t he   p o s i t i o n   of   t h e   d i s c   s l i t )   a r e   a d j u s t e d   s u c h  

t h a t   the   p h o t o e l e c t r i c   d e v i c e   R  e m i t s   a  l i g h t   beam  to  a  c h e c k  

mark  when  t h e   mark  p a s s e s   t h e   r e f e r e n c e   p o s i t i o n   in  a l i g n m e n t  

w i t h   t he   p h o t o e l e c t r i c   d e v i c e .  

Normal   F e e d  

As  d e s c r i b e d   a b o v e ,   t h e   f e e d   drum  1  is  s e c u r e d   to  t h e  

s h a f t   31  h a v i n g   t h e   s m a l l - d i a m e t e r   drum  3  s e c u r e d   t h e r e t o ,  

and  t h e   d r i v e   g e a r   35  i s   in  d r i v i n g   e n g a g e m e n t   w i t h   t h e   s h a f t  

31  v i a   t h e   u n i d i r e c t i o n a l   c l u t c h   C3.  The  d r i v e   g e a r   35  i s  

c o n s t a n t l y   r o t a t e d   by  means   of  a  m o t o r   v i a   a  s u i t a b l e   g e a r  

t r a i n .   Then ,   in   t h e   n o r m a l   c o n d i t i o n ,   t h e   f e e d   drum  1 

c o n t i n u e s   r o t a t i n g   w i t h   t h e   d r i v e   g e a r   3 5 .  

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

C2  is   o f f .   The  a x i a l l y   m o v a b l e   d i s c   23  is  s p a c e d   a p a r t   f r o m  

t h e   d r i v e   g e a r   25  so  t h a t   t h e   d r i v e   g e a r   25  r o t a t e s   i n d e p e n d e n t  

of  t h e   s h f a t   21.   In  t h e   n o r m a l   c o n d i t i o n ,   t h e   t r a n s m i s s i o n  

s y s t e m   of  t he   g e a r   25,  s h a f t   21  and  l a r g e - d i a m e t e r   drum  2 

is  r e g a r d e d   a b s e n t .  

S i n c e   t h e   f e e d   drum  1  is   s e l e c t e d   to   have   a  c i r c u m f e r e n c e  

s l i g h t l y   s h o r t e r   t h a n   t h e   s t a n d a r d   l e n g t h   of  a  p a t t e r n ,   a  

r e v o l u t i o n   of  t h e   f e e d   drum  1  w i l l   f e e d   t h e   t a p e   T  by  a  l e n g t h  

s l i g h t l y   s h o r t e r   t h a n   t h e   s t a n d a r d   l e n g t h   of  a  p a t t e r n .  



The  p h o t o e l e c t r i c   d e v i c e   R  is   a c t u a t e d   once   p e r  

r e v o l u t i o n   of  t h e   f e e d   drum  1.  Then ,   w i t h   r e s p e c t   to   t h e  

t i m i n g   of  l i g h t   e m i s s i o n ,   t h e   a r r i v a l   of  c h e c k   m a r k s   M 

a t   t h e   r e f e r e n c e   p o s i t i o n   is   s u c e s s i v e l y   d e l a y e d  l i t t l e  

by  l i t t l e .   H o w e v e r ,   t he   p h o t o e l e c t r i c   d e v i c e   does   n o t  

d e v e l o p   an  e l e c t r i c   s i g n a l   as  l o n g   as  t h e   e m i t t e d   l i g h t  

beam  i m p i n g e s   on  t h e   c h e c k   mark  M  and  h e n c e ,   t h e   l i g h t   beam  i s  

n o t   r e f l e c t e d   ( s e e   F i g .  5 ) .  

Tape  u n d e r f e e d  

Tape  f e e d i n g   a t   a  s l i g h t l y   l o w e r   s p e e d   is   c o n t i n u e d  

as  d e s c r i b e d   a b o v e .   S u c c e s s i v e   c h e c k   m a r k s   a r e   g r a d u a l l y  

d e l a y e d   in   r e a c h i n g   t h e   r e f e r e n c e   p o s i t i o n   in  a l i g n m e n t   w i t h  

t h e   p h o t o e l e c t r i c   d e v i c e ,   and  e v e n t u a l l y   a  c h e c k   mark   w i l l  

n o t   r e a c h   t h e   r e f e r e n c e   p o s i t i o n   a t   t h e   t i m e   when  t h e  

p h o t o e l e c t r i c   d e v i c e   R  e m i t s   a  l i g h t   beam.   The  e m i t t e d   b e a m s  
as  shown in  F ig .  4 .  

i m p i n g e s   on  t h e   t a p e   o f f   t h e   c h e c k  m a r k .   Then  t h e   p h o t o -  

e l e c t r i c   d e v i c e   R  d e v e l o p s   an  e l e c t r i c   s i g n a l   w h i c h   i s  

s u p p l i e d   to  t h e   e l e c t r o m a g n e t i c   c l u t c h   C2  a s s o c i a t e d   w i t h  

t h e   l a r g e - d i a m e t e r   drum  2.  The  d i s c   23  i s   b r o u g h t   i n  

f r i c t i o n a l   c o n t a c t   w i t h   t h e   d r i v e   g e a r   25  so  t h a t   t h e   s h a f t  

21  is  d r i v e n   by  t h e   d r i v e   g e a r   2 5 .  

S i n c e   t h e   u n i d i r e c t i o n a l c l u t c h   C3  a l l o w s   t h e   s h a f t  

21  a s s o c i a t e d   w i t h   t h e   s m a l l - d i a m e t e r   drum  2  to  r o t a t e   a t  

a  h i g h e r   s p e e d   t h a n   t h e   d r i v e   g e a r   35,  t h e   t a p e   f e e d i n g   s p e e d  

d e f i n e d   by  t h e   f e e d   drum  1  i s   d e p e n d e n t   on  t he   p e r i p h e r a l  



s p e e d   of  t h e   l a r g e - d i a m e t e r   drum  2.  The  t a p e   f e e d i n g   s p e e d   i s  

i n c r e a s e d   to   some  e x t e n t .   In  t h i s   c o n d i t i o n ,   t he   t r a n s m i s s i o n  

s y s t e m   i n c l u d i n g   t h e   g e a r   35,  s h a f t   31  and  s m a l l - d i a m e t e r   d r u m  

3  is  r e g a r d e d   a b s e n t .  

Tape  o v e r f e e d  

The  t a p e   f e e d i n g   s p e e d   i s   i n c r e a s e d   a f t e r   t h e   d e l a y  

has  b e e n   d e t e c t e d   ( l i g h t   beam  r e f l e c t e d   a t   t h e   t a p e   s u r f a c e  

o t h e r   t h a n   a  c h e c k   mark  has  b e e n   s e n s e d ) .   T h e r e a f t e r ,   t h e  

l i g h t   beam  a g a i n  i m p i n g e s   a g a i n s t   a  c h e c k   mark  M,  and  n o  

r e f l e c t i o n   o c c u r s   and  no  e l e c t r i c   s i g n a l   is   d e v e l o p e d   b y  

t h e   p h o t o e l e c t r i c   d e v i c e .  

T h e   e l e c t r o m a g n e t i c   c l u t c h   C2  i s   d e - e n e r g i z e d ,  

r e n d e r i n g   t h e   l a r g e - d i a m e t e r   drum  2  i n d e p e n d e n t   of  t h e   s h a f t  

21.   The  t a p e   f e e d i n g   s p e e d   is  d e c r e a s e d   a g a i n .   T h e r e a f t e r ,  

t h e   a b o v e - d e s c r i b e d   p r o c e d u r e   is  r e p e a t e d .  

As  u n d e r s t o o d   f rom  t he   f o r e g o i n g ,   t h e   f e e d   drum  i s  

s e l e c t i v e l y   d r i v e n   v i a   e i t h e r   t h e   s m a l l - d i a m e t e r   drum  or  t h e  

l a r g e - d i a m e t e r   drum  t r a n s m i s s i o n   s y s t e m .  

A  v a r i e t y   of  t a p e s   h a v i n g   d i f f e r e n t   l e n g t h s   of  p a t t e r n s  

or  d i f f e r e n t   s p a c i n g s   b e t w e e n   t h e   a d j o i n i n g   c h e c k   m a r k s   c a n  

be  fed   by  t h e   a p p a r a t u s   of  t he   p r e s e n t   i n v e n t i o n   s i m p l y  

by  r e p l a c i n g   t h e   f e e d   drum  by  a  new  f e e d   drum  h a v i n g   a  

c i r c u m f e r e n c e   m a t c h e d   w i t h   t he   l e n g t h   of   a  p a r t i c u l a r   p a t t e r n .  

A l t h o u g h   a  n u m b e r   of  p a r t s   must   be  e x c h a n g e d   in  t h e   p r e v i o u s  

t a p e   f e e d i n g   a p p a r a t u s   of  t he   i n v e n t o r   when  a  d i f f e r e n t   t y p e  



of  t a p e   i s   to   be  f e d ,   t h e   a p p a r a t u s   of  t he   p r e s e n t   i n v e n t i o n  

is   v e r s a  t i l e   in  t h a t   i t   can  h a n d l e   a  v a r i e t y   of  t a p e s  

s i m p l y   by  r e p l a c i n g   t h e   f e e d   d r u m .  



1.  An  a p p a r a t u s   f o r   f e e d i n g   a  t a p e   b e a r i n g   a  p l u r a l i t y  

of  p a t t e r n s   and  c o r r e s p o n d i n g   c h e c k   m a r k s   p r i n t e d   t h e r e o n ,  

c o m p r i s i n g  

a  s m a l l - d i a m e t e r   drum  f i x e d l y   m o u n t e d   on  a  f i r s t  

s h a f t ,  

a  l a r g e - d i a m e t e r   drum  f i x e d l y   m o u n t e d   on  a  s e c o n d  

s h a f t   and  b e i n g   in   c o n t a c t   w i t h   s a i d   s m a l l - d i a m e t e r   d r u m ,  

s a i d   l a r g e - d i a m e t e r   drum  h a v i n g   a  s l i g h t l y   l o n g e r   c i r c u m f e r e n c e  

t h a n   s a i d   s m a l l - d i a m e t e r   d r u m ,  

a  f e e d   drum  m o u n t e d   on  s a i d   f i r s t   s h a f t   f o r   f e e d i n g  

t h e   t a p e ,  

p h o t o e l e c t r i c   means   a s s o c i a t e d   w i t h   t he   p a t h   of  t a p e  

f e e d   f o r   d e t e c t i n g   f o r   e a c h   p a t t e r n   t h e   p o s i t i o n   of  a  

c o r r e s p o n d i n g   c h e c k   mark  on  t h e   t a p e   w i t h   r e s p e c t   to   a  

p r e d e t e r m i n e d   r e f e r e n c e ,   a n d  

means   f o r   s e l e c t i v e l y   t r a n s m i t t i n g   d r i v i n g   f o r c e  

to  e i t h e r   of  s a i d   f i r s t   and  s e c o n d   s h a f t s   in   a c c o r d a n c e   w i t h  

t h e   d e t e c t e d   p o s i t i o n   of  t h e   c h e c k   m a r k .  

2.  A  t a p e   f e e d i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n  

s a i d   s e l e c t i v e   t r a n s m i s s i o n   means   i n c l u d e s  

u n i d i r e c t i o n a l   c l u t c h   means   a s s o c i a t e d   w i t h   t h e  

f i r s t   s h a f t   f o r   t r a n s m i t t i n g   t h e   d r i v i n g   f o r c e   to  t h e   f i r s t  

s h a f t ,   a n d  

e l e c t r o m a g n e t i c   c l u t c h   means   a s s o c i a t e d   w i t h   t h e  



s e c o n d   s h a f t   f o r   t r a n s m i t t i n g   t h e   d r i v i n g   f o r c e   to  t h e  

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

e l e c t r i c a l l y   c o n n e c t e d   to   t h e   o u t p u t   of  s a i d   p h o t o e l e c t r i c  

m e a n s .  

3.  A  t a p e   f e e d i n g   a p p a r a t u s   a c c o r d i n g   to   c l a i m   2  

w h e r e i n   a  f i r s t   d r i v e   g e a r   a d a p t e d   to   r o t a t e   a t   a  c o n s t a n t  

s p e e d   i s   m o u n t e d   on  t h e   f i r s t   s h a f t   v i a   s a i d   u n i d i r e c t i o n a l  

c l u t c h   means   and  a  s e c o n d   d r i v e   g e a r   in  mesh  w i t h   t h e  

f i r s t   d r i v e   g e a r   is   m o u n t e d   on  t h e   s e c o n d   s h a f t   v i a   s a i d  

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

4.  A  t a p e   f e e d i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  

w h i c h   f u r t h e r   c o m p r i s e s   an  a u x i l i a r y   drum  in  c o n t a c t   w i t h  

s a i d   f e e d   drum  f o r   f r i c t i o n a l l y   f e e d i n g   t h e  t a p e   t h e r e b e t w e e n .  

5.  A  t a p e   f e e d i n g   a p p a r a t u s   a c c o r d i n g   to   c l a i m   1  

w h e r e i n   s a i d   f e e d   drum  is   r e p l a c e a b l e   and  has  a  c i r c u m f e r e n c e  

s l i g h t l y   s h o r t e r   t h a n   t h e   s t a n d a r d   l e n g t h   of  p r i n t e d   p a t t e r n s .  














	bibliography
	description
	claims
	drawings
	search report

