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(§)  Thin  sheet  feeding  apparatus. 

A  rotating  drum  (29)  employed  in  this  thin  sheet  feeding 
apparatus  sucks  the  topmost  one  of  stacked  thin  sheets, 
shifts  it  to  a  predetermined  position,  and  then  feeds  it in  the 
tangential  direction  of  outer  circumference  of  rotating  drum 
(29).  A  pair  of  belts  (71,  72)  running  on  both  sides  of 
tangential  direction  form  a  V-shaped  area  (74)  which  is  wide 
at  the  side  of  receiving  the  thin  sheets  fed  from  the  drum  but 
becomes  narrower  as  it  advances  toward  the  tangential 
direction,  thus  allowing  the  thin  sheets  fed  from  the  drum 
(29)  to  be  guided  to  a  thin  sheet  holding  portion  (73)  which  is 
formed  by  belts  (71,  72)  and  to  be  conveyed  to  a  predeter- 
mined  place  with  the  thin  sheets  held  in  the  thin  sheet 
holding  portion  (73).  All  of  pulleys  (64,  66,  67)  for  guiding 
belts  (71,72)  have  diameters  smaller than  that  of the  rotating 
drum  (29)  and  axes  parallel  to  that  (35)  of  the  rotating  drum 
(29),  and  are  arranged  eccentrically  relative  to  the  rotating 
drum  (29).  Belts  (71,  72)  are  driven  at  a  speed  substantially 
equal  to  the  maximum  circumferential  speed  of  the  rotating 
drum  (29). 



The  p r e s e n t   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   t h i n   s h e e t s   c o m p r i s i n g   a  r o t a t i n g   drum  a r r a n g e d  

in  a  m a n n e r   of  f a c i n g   the   s u r f a c e   of  t o p m o s t   one  o f  

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

w h i l e   r e p e a t i n g   p r e d e t e r m i n e d   p e r i o d i c a l ,   a c c e l e r a t i o n  

and  d e c e l e r a t i o n ,   s a i d   drum  h a v i n g   a t   l e a s t   one  s u c t i o n  

a r e a   on  t h e   c i r c u m f e r e n t i a l   w a l l   t h e r e o f   w h e r e   a  

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

t o p m o s t   t h i n   s h e e t ;   means   f o r   r o t a t i n g   the   d r u m ;  

n e g a t i v e   p r e s s u r e   a p p l y i n g   means   f o r   a p p l y i n g   n e g a t i v e  

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

p o s i t i o n e d   by  the   r o t a t i o n   of  t he   drum  b e t w e e n   p r e -  
d e t e r m i n e d   s u c t i o n   s t a r t i n g   and  s t o p p i n g   p o i n t s   to  s u c k  

and  move  t h e   t o p m o s t   t h i n   s h e e t   o n l y   by  a  p r e d e t e r m i n e d  

d i s t a n c e   and  t h e n   to  a l l o w   t h e   t o p m o s t   t h i n   s h e e t   to  b e  

fed   in  a  p r e d e t e r m i n e d   d i r e c t i o n ;   and  b e l t   c o n v e y o r  

means   a r r a n g e d   a x i a l l y - o n   b o t h   s i d e s   of  t he   drum  a n d  

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

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

d e f i n i n g   t he   r u n n i n g   p a t h s   of  t he   b e l t s ,   the   r u n n i n g  

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

w h e r e   e a c h   t h i n   s h e e t   fed  by  t he   drum  is  h e l d   b e t w e e n  

t he   b e l t s   and  c o n v e y e d   to  a  p r e d e t e r m i n e d   p l a c e .  

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

made  of  r e s i n   as  w e l l   as  one  made  of  p a p e r .  



The  s h e e t s   of  v a r i o u s   t y p e ,   d a t a   c a r d s ,   f o r  

e x a m p l e ,   a re   s t o r e d   in  a  p i l e d   c o n d i t i o n .   Fo r   t h e  

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

i s   n e e d e d   a  d e v i c e   f o r   p i c k i n g   up  t h e s e   c a r d s   one  b y  

one   and  f e e d i n g   them  to  t h e   r e a d e r .   F i g s .   1  and  2  s h o w  

s c h e m a t i c a l l y   a  m a i n   p o r t i o n   of  c o n v e n t i o n a l   t h i n   s h e e t  

f e e d i n g   a p p a r a t u s .   N u m e r a l   101  r e p r e s e n t s   a  c a s e   w h o s e  

u p p e r   end  is  o p e n e d   and  h o u s i n g   a b o v e   t h e   b o t t o m   t h e r e o f  

a  p u s h i n g   p l a t e   103  a l w a y s   u r g e d   u p w a r d s   by  a  s p r i n g  

1 0 2 .   S h e e t s   of  p a p e r ,   d a t a   c a r d s ,   f o r   e x a m p l e ,   a r e  

p i l e d   on  the   p u s h i n g   p l a t e   103  in  the   c a s e   1 0 1 .   T h e  

r i g h t   u p p e r   end  of  c a s e   101  is   p r o v i d e d   w i t h   a  s t o p p i n g  

e d g e   105  and  t h e   t o p m o s t   one  of  d a t a   c a r d s   p i l e d   on  t h e  

p u s h i n g   p l a t e   103  is  u s u a l l y   h e l d   a t   a  c e r t a i n   p o s i t i o n  

by  t h e   a c t i o n   of  t h e   s t o p p i n g   edge   105  and  t h e   s p r i n g  

1 0 2 .   Above  t h e   l e f t   s i d e   of  t he   c a s e   101  is  a r r a n g e d ,  

n o t   c o n t a c t e d ,   a  r o t a t i n g   c y l i n d r i c a l   d rum  106  w i t h  

i t s   b o t h   ends   c l o s e d   and  i t s   r o t a t i n g   a x i s   c r o s s i n g  

p e r p e n d i c u l a r   to   t h e   s u r f a c e   of  t he   d r a w i n g   F i g .   1 .  

Two  s u c t i o n   h o l e s   107  a r e   f o r m e d   o p p o s i t e   to  e a c h  

o t h e r   in  the  c i r c u m f e r e n t i a l   w a l l   of  t he   drum  106  a n d  

a  s u c t i o n   n o z z l e   108  h a v i n g   a  s u c t i o n   c h a m b e r   1 0 8 a  

a d j a c e n t   and  o p p o s i t e   to   t h e   i n n e r   f a c e   of  t h e   d r u m  

106  is   a r r a n g e d   in  t he   drum  16  to  be  s t a t i o n a r y   r e l a t i v e  

to   t h e   c a s e   1 0 1 ,   as  shown  in  F i g .   2.  The  s u c t i o n   n o z z l e  

108  is   c o m m u n i c a t e d   w i t h   a  s u c t i o n   pump  ( n o t _ s h o w n ) .  

A b o v e   t h e   l e f t   s i d e   of  t h e   c a s e   101  and  b e l o w   t h e   d r u m  

106  is   a r r a n g e d   an  e j e c t i o n   n o z z l e   109  c o m m u n i c a t e d   w i t h  

a  d i s c h a r g e   pump  ( n o t   s h o w n )   and  a i r   is  e j e c t e d   t h r o u g h  

t h e   e j e c t i o n   n o z z l e   109  to   t he   s i d e   of  t h e   d a t a   c a r d s  

s t a c k e d .   A  s h i e l d i n g   member   110  is   a r r a n g e d   a d j a c e n t  

t o   t h e   e j e c t i o n   n o z z l e   109  and  e x t e n d i n g   to  t h e   d r u m  

106  and  t he   s p a c e   b e t w e e n   t h e   s h i e l d i n g   member   110  a n d  

t h e   d rum  106  i s   s e t   to   h a v e   a  v a l u e   l a r g e r   t h a n   t h e  

t h i c k n e s s   of  one  s h e e t   of  t he   d a t a   c a r d   b u t   s m a l l e r   t h a n  

t h a t   of  two  s h e e t s   t h e r e o f .   Above  the   l e f t   s i d e   of  c a s e  



101  and  a d j a c e n t   to  the   drum  106  a re   f u r t h e r   a r r a n g e d  

c o n v e y o r   b e l t s   111  and  112  w h i c h   run  s u b s t a n t i a l l y   i n  

u p w a r d   and  downward   d i r e c t i o n s   and  w h i c h   a re   s t r e t c h e d  

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

p u l l e y s   l l l a   and  112a .   P u l l e y s   l l l a   and  l 1 2 a   a r e  

p o s i t i o n e d   in  such  a  way  t h a t   r u n n i n g   b e l t s   111  a n d  

1 1 2  a r e   p a r t i a l l y   o v e r l a p p e d   w i t h   each   o t h e r   to  f o r m  

a  d a t a   c a r d   h o l d i n g   p o r t i o n   113  where   d a t a   c a r d s   a r e  

s u c c e s s i v e l y   h e l d   and  fed  b e t w e e n   o v e r l a p p e d   r u n n i n g  

b e l t s   111  and  1 1 2 .  

When  the   drum  106  is  r o t a t e d   in  the   d i r e c t i o n   s h o w n  

by  an  a r r o w   and  a  s u c t i o n   pump  and  a  d i s c h a r g e   pumps  a r e  

o p e r a t e d ,   the   l e f t   end  p o r t i o n   of  t he   t o p m o s t   d a t a   c a r d  

is   s u c k e d   by  the   drum  106  e v e r y   t i m e   when  e i t h e r   o f  

s u c t i o n   h o l e s   107  fo rmed   in  t h e   drum  106  comes  to  t h e  

f r o n t   of  s u c t i o n   c h a m b e r   108a   of  s u c t i o n   n o z z l e   1 0 8 ,  

t h a t   i s ,   when  e i t h e r   of  t he   s u c t i o n   h o l e s   107  c o m e s  

a b o v e   t he   l e f t   end  p o r t i o n   of  t he   t o p m o s t   d a t a   c a r d   1 0 4 ,  

so  t h a t   t he   d a t a   ca rd   104  s u c k e d   is  s h i f t e d   to  t he   l e f t  

by  t h e   r o t a t i o n   of  the   drum  106 .   The  c a r d   s h i f t e d   i s  

h e l d   b e t w e e n   b e l t s   111  and  112  and  fed  to  the   c a r d  

r e a d i n g   d e v i c e ,   fo r   e x a m p l e .   Even  if   the   drum  106  s u c k s  

two  or  more  s h e e t s   of  d a t a   c a r d ,   the   s h i e l d i n g   m e m b e r  

110  s e r v e s   t o  c a u s e   o n l y   t h e   t o p m o s t   one  to  be  s h i f t e d .  

T h i s   c o n v e n t i o n a l   d e v i c e   is  u s e f u l   bu t   s t i l l  h a s  

s o m e t h i n g   to  be  i m p r o v e d .   N a m e l y ,   the   p o s i t i o n i n g   o f  

s h i e l d i n g   member  110  is  d i f f i c u l t .   S i n c e   the   t o p m o s t  

d a t a   c a r d   is  s h i f t e d   to  t h e   p o s i t i o n   of  b e l t s   w i t h   i t s  

f r o n t   end  p o r t i o n   o n l y   s u c k e d ,   the   f r o n t   end  p o r t i o n  o f  

the   d a t a   c a r d   must   be  k e p t   s u c k e d   u n t i l   the   r e l i a b l e  

s h i f t   of  t he   ca rd   to  the   b e l t s   is  a t t a i n e d .   T h e r e f o r e ,  

i f   t h e   o p e n i n g   of  s u c t i o n   n o z z l e   108  f a c i n g   the   i n n e r  

f a c e   of  drum  106  is  made  l a r g e   and  the   amoun t   o f " a i r  

l e a k i n g l y   e n t e r i n g   from  o u t s i d e   i n t o   the   s u c t i o n   c h a m b e r  

108a   b e c o m e s   l a r g e   the  d e g r e e   of  vacuum  i n s i d e   t h e  

s u c t i o n   c h a m b e r   108a  is  r e d u c e d ,   t h u s   mak ing   i t  



i m p o s s i b l e   to  s u c k   and  s h i f t   d a t a   c a r d s   when  h i g h   s p e e d  

f e e d i n g   of  t h e   d a t a   c a r d s   is  i n t e n d e d ,   fo r   e x a m p l e .   I n  

a d d i t i o n ,   s i n c e   the   d a t a   c a r d   is  s u c k e d   o n l y   at   t h e  

f r o n t   end  p o r t i o n   t h e r e o f ,   t he   o t h e r   p o r t i o n   t h e r e o f   i s  

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

in  t he   h o r i z o n t a l   d i r e c t i o n   and  s o u n d   at  the   t i m e   o f  

h i g h   s p e e d   s h i f t .   F u r t h e r ,   t h e   d a t a   c a r d   is  h e l d  

b e t w e e n   b e l t s   111  and  112  a f t e r   t he   f r o n t   end  p o r t i o n   o f  

d a t a   c a r d   is  r e l e a s e d   f rom  t he   o u t e r   c i r c u m f e r e n c e   o f  

the   drum  106  and  d r o p p e d   o n t o   the   b e l t   112,   so  t h a t   t h e  

f r o n t   end  p o r t i o n   of  t he   d a t a   c a r d   is  ben t   or  r u m p l e d  

when  d r o p p e d   o n t o   the  b e l t   112  to  t h e r e b y   c a u s e   j a m .  

To  o v e r c o m e   t h e s e   d r a w b a c k s ,   i t   is  p r o p o s e d   t h a t  

a  p l u r a l i t y   of  s u c t i o n   h o l e s   107  a r e   r e s p e c t i v e l y  

a r r a n g e d   a t   a r e a s   s p a c e d   f rom  e a c h   o t h e r   to  have   a n  

a n g l e   of  1 8 0 ° .   I t   is  a l s o   p r o p o s e d   t h a t   the   r u n n i n g  

way  of  one  of  b e l t s   111  and  112  is  c h a n g e d   to  f o r m  

a  V - s h a p e d   a r e a   which   d e f i n e s   a  s k i r t   p o r t i o n  

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

p o r t i o n   113  so  as  to  s m o o t h l y   g u i d e   and  f e ed   t he   d a t a  

c a r d   s u c k e d   by  the   drum  106  to  t he   d a t a   c a r d   h o l d i n g  

p o r t i o n   1 1 3 . . H o w e v e r ,   b e c a u s e   t h e   p u l l e y   l l l a   f o r  

g u i d i n g   t h e   b e l t   which   is  c h a n g e d   in  i t s   r u n n i n g   p a t h  

to  fo rm  t h e   s k i r t   p o r t i o n   is  a t t a c h e d   a r o u n d   t h e  

o u t e r   c i r c u m f e r e n c e   of  t he   drum  i t s e l f   or  the   o u t e r  

c i r c u m f e r e n c e   of  b e a r i n g   p o r t i o n   of  drum  or  t he   o u t e r  

w h e e l   of  r o l l e r   b e a r i n g   is  e m p l o y e d   as  the   p u l l e y   l l l a ,  

f o r   e x a m p l e ,   t h e   d e v i c e   t h u s   f o r m e d   is  not   s u i t a b l e  

f o r   h i g h   s p e e d   o p e r a t i o n .   In  a d d i t i o n ,   the   r o l l e r  

b e a r i n g   or  t h e   l i k e   e m p l o y e d   as  t he   p u l l e y   i n e v i t a b l y  

b e c o m e s   b u l k y   and  o b s t a c l e s   s u c h   as  d u s t   g e n e r a t e d  

f rom  the   s h e e t s   a re   a l l o w e d   to  e a s i l y   e n t e r   i n t o   t h e  

c o m p a r a t i v e l y   wide   c l e a r a n c e   b e t w e e n   o u t e r   and  i n n e r  

w h e e l s ,   t h u s   c a u s i n g   a c c i d e n t s   o f t e n .   A c c o r d i n g l y ,  

i t   has   been   d e s i r e d   t h a t   a  d e v i c e   f o r   c o n v e y i n g   t h i n  

s h e e t s   and  c a p a b l e   of  o v e r c o m i n g   t h e s e   d r a w b a c k s   i s  



d e v e l o p e d .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

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

r e l i a b l y   s u c k i n g   and  s h i f t i n g   the   s h e e t s   one  by  one  a t  

a  p r e d e t e r m i n e d   p i t c h   w i t h o u t   c a u s i n g   any  of  t he   s h e e t s  

to   be  b e n t   at  the  f r o n t   end  p o r t i o n   t h e r e o f ,   j a m ,  

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

o c c u r r e d   even   at  the   t i m e   of  h i g h   s p e e d   o p e r a t i o n .  

To  a t t a i n   t h i s   o b j e c t   in  an  a p p a r a t u s   of  t h i s  

i n v e n t i o n   the   a b o v e - m e n t i o n e d   b e l t s   have  f i r s t   a n d  

s e c o n d   r u n n i n g   s e c t i o n s   w h i c h   form  a  V - s h a p e d   a r e a   f o r  

r e c e i v i n g   the   t h i n   s h e e t   fed  f rom  the   drum  and  g u i d i n g  

i t   to  t he   t h i n   s h e e t   h o l d i n g   p o r t i o n ;   t h a t   the   f i r s t  

and  s e c o n d   r u n n i n g   s e c t i o n s   form  a  wide  s k i r t   p o r t i o n  

on  the   s i d e   of  r e c e i v i n g   t h i n   s h e e t s   and  a  t i p   p o r t i o n  

w h i c h   b e c o m e s   n a r r o w e r   as  i t   comes  n e a r e r   to  t he   t h i n  

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

t h e   f i r s t   r u n n i n g   s e c t i o n   to  fo rm  the  s k i r t   p o r t i o n  

has   a  d i a m e t e r   s m a l l e r   t h a n   t h a t   of  s a i d   drum  and  a n  

a x i s   p a r a l l e l   to  t h a t   of  t he   drum  and  is  a r r a n g e d  

e c c e n t r i c a l l y   r e l a t i v e   to  t he   drum,   the  a x i s   is  a  

d i f f e r e n t   one  a r r a n g e d   i n d e p e n d e n t l y   on  t h a t   of  t h e  

d r u m .  

When  the   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   h a v i n g  

such   an  a r r a n g e m e n t   as  d e s c r i b e d   above   is  u s e d ,   m a n y  

a d v a n t a g e s   a re   o b t a i n e d .  

F i r s t ,   the   s m a l l   s i z e   of  t he   p u l l e y   p r o d u c e   s o m e  

s u c c e s s i v e   good  r e s u l t s   t h a t   t he   b e a r i n g s   of  t he   p u l l e y  

is   a l s o   s m a l l ,   t h a t   g r e a s e   in  t he   b e a r i n g   does   no t   b r e a k  

ou t   of  t he   b e a r i n g   b e c a u s e   of  t he   s m a l l   c e n t r i f u g a l  

f o r c e   a p p l i e d   to  the  p u l l e y ,   t h e r e f o r   the  a p p a r a t u s  

of  t h i s   i n v e n t i o n   comes  to  be  a d a p t e d   fo r   h i g h   s p e e d  

o p e r a t i o n ,   t h a t   the   l o a d   of  the   b e a r i n g   is  d e c r e a s e d ;  

and  t h a t   as  the   c i r c u m f e r e n t i a l   l e n g t h   is  s h o r t ,  

i n c o m i n g   d u s t   from  the   o u t s i d e   is  p r e v e n t e d   r e s u l t i n g  

t he   a p p a r a t u s   to  be  s u i t a b l e   f o r   h igh   s p e e d   o p e r a t i o n .  



S e c o n d ,   t he   f a c t   t h a t   the   p u l l e y   has   a  d i f f e r e n t  

and  i n d e p e n d e n t l y   a r r a n g e d   s h a f t   p r o d u c e   some  g o o d  

e f f e c t s   t h a t   in  c a s e   of  i n t e r c h a n g i n g   t he   c o n s t r u c t i o n  

p a r t s   of  the   p u l l e y ,   e a s y   i n t e r c h a n g e   of  t h e   p a r t s  

a c c o r d i n g l y   e a s y   i n s p e c t i o n ,   m a i n t e n a n c e   and  a s s e m b l y  

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

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

c o n s t r u c t i o n   member   s u c h   as  the   d r u m .  

T h i r d ,   in  t h i s   a p p a r a t u s   as  the  V - s h a p e d   a r e a  

is  p r o v i d e d   and  t he   t r a v e l i n g   s p e e d   of  t he   b e l t   i s  

d e t e r m i n e d   h i g h e r   t h a n   t h a t   of  the  p e r i p h e r y   of  t h e  

d rum,   c r u m p l e s   of  t he   s h e e t   s u p p l i e d   i n t o   t h e   V - s h a p e d  

a r e a   a r e   s m o o t h e d   by  t h e   r u b b i n g   up  a c t i o n   of  t he   b e l t s  

u n t i l   t h e   t h i n   s h e e t   is   p u l l e d   i n t o   t he   d a t a   c a r d  

h o l d i n g   p o r t i o n   t h e r e b y   b e n d i n g   and  v i b r a t i o n   of  t h e  

d a t a   c a r d   is  e f f e c t i v e l y   p r e v e n t e d .  

T h i s   i n v e n t i o n   can   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 t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

c o n j u n c t i o n   w i t h   t he   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  is  an  e x p l a n a t o r y   view  s h o w i n g   a  m a i n  

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

F i g .   2  is  a  s e c t i o n a l   view  t a k e n   a l o n g   a  l i n e   2 - 2  

in  F i g .   1 ;  

F i g .   3  is  a  f r o n t   v i ew   s h o w i n g   a  t h i n   s h e e t   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 .   4  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   a  l i n e   4 - 4  

in  F i g .   3 ;  

F i g .   5  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   a  l i n e   5 - 5  

in  F i g .   4 ;  

F i g .   6  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   a  l i n e   6 - 6  

in  F i g .   4 ;  

F i g .   7  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   a ,  l i n e   7 - 7  

in  F i g .   3 ;  

F i g .   8  is  a  g r a p h   s h o w i n g   r e l a t i o n s   b e t w e e n   t h e  

r o t a t i n g   a n g l e   8  of  a  p l a n e t a r y - t y p e   g e a r   shown  i n  

F i g .   6  and  t he   r o t a t i n g   s p e e d   H  of  t he   drum  and  b e t w e e n  



the   r o t a t i n g - a n g l e   6  of  p l a n e t a r y - t y p e   g e a r   and  t h e  

r o t a t i n g   a c c e l e r a t i o n   K  of  t he   d r u m ;  

F i g s .   9A  to  9E  show  how  t he   t o p m o s t   s h e e t   is  s u c k e d  

f rom  the   p i l e   of  the   t h i n   s h e e t s   and  fed  by  the   drum  t o  

the   s h e e t   h o l d i n g   p o r t i o n ;   a n d  

F i g s .   10,  11  and  12  show  v a r i o u s   p o s i t i o n s   o f  

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

form  the   V - s h a p e d   a r e a .  

An  e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n   w i l l   be  now 

d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   d r a w i n g s .  

F i g .   3  is  a  view  s h o w i n g   a  main   p o r t i o n   of  a n  
e m b o d i m e n t   of  t he   t h i n   s h e e t   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  the   p r e s e n t   i n v e n t i o n .  

.  N u m e r a l   15  r e p r e s e n t s   a  f r a m e ,   to  wh ich   u p p e r   a n d  

l o w e r   b e a r i n g s   16a  and  16b,   o p p o s i t e   to  each  o t h e r ,  

a r e   f i x e d   t h r o u g h   s u p p o r t   m e m b e r s .   A  s c r e w   rod  17 

is  f r e e l y   r o t a t a b l y   s u p p o r t e d   by  t h e s e   b e a r i n g s   1 6 a  

and  16b.   The  u p p e r   end  p o r t i o n   of  s c r e w   rod  17  i s  

c o n n e c t e d   to  t he   r o t a t i n g   s h a f t   of  a  m o t o r   19  t h r o u g h  

a  s p e e d   r e d u c t i o n   m e c h a n i s m   18.  A  nu t   20  is  t h r e a d e d  

o n t o   the   s c r e w   rod  17  and  to  t h i s   nut   20  is  h o r i z o n t a l l y  
f i x e d   a  t a b l e   p l a t e   21  on  w h i c h   t h i n   s h e e t s   such   a s  
d a t a   c a r d s   25  a r e   s t a c k e d .   Above   the   t a b l e   p l a t e   21  i s  

a r r a n g e d   a  p o s i t i o n   d e t e c t o r   22  c o n s i s t i n g   of  a  l i m i t  

s w i t c h   or  t he   l i k e ,   which   a p p l i e s   an  o f f - s i g n a l   when  t h e  

t o p m o s t   one  of  d a t a   c a r d s   s t a c k e d   on  the   t a b l e   p l a t e   21 

c o n t a c t s   w i t h   t he   p o s i t i o n   d e t e c t o r   22  but   an  o n - s i g n a l  

when  not   c o n t a c t s .   The  m o t o r   19  is  r o t a t e d   by  t h e  

o n - s i g n a l   so  as  to  e l e v a t e   t he   nu t   20  in  the   d i r e c t i o n  

shown  by  an  a r r o w .   T h e r e f o r e ,   t he   t o p m o s t   d a t a   c a r d  

is  a l w a y s   k e p t   to  a  c e r t a i n   l e v e l .   The  mo to r   19  i s  

c o n t r o l l e d   by  e x t e r n a l   o p e r a t i o n   to  be  r e v e r s e d   a n d  

s t o p p e d   s e l e c t i v e l y .  

On  t he   l e f t   s i d e   of  the   t a b l e   p l a t e   21  is  a r r a n g e d  

a  s u c t i o n   c y l i n d e r   24  of  r e c t a n g u l a r   s h a p e   to  d e f i n e  

the   l e f t   s i d e   of  the   d a t a   c a r d s   25  s t a c k e d   on  the   t a b l e  



p l a t e   21.  The  u p p e r   end  of  s u c t i o n   c y l i n d e r   24  i s  

p o s i t i o n e d   s u b s t a n t i a l l y   same  l e v e l   as  t he   t o p m o s t   d a t a  

c a r d   25  and  c l o s e d   by  a  p l a t e   26  as  shown  in  F i g .   7 .  

The  p l a t e   26  is  p r o v i d e d   w i t h   s u c t i o n   h o l e s   27  w h i c h   a r e  

a r r a n g e d   in  f i v e   l i n e s   and  t h r e e   c o l u m n s ,   f o r   e x a m p l e .  

The  l o w e r   end  of  s u c t i o n   c y l i n d e r   24  is  c o n n e c t e d   to  a  

s u c t i o n   pump  P l .   On  b o t h   u p p e r   s i d e s   of  t h e   s u c t i o n  

c y l i n d e r   24  a r e   a r r a n g e d   a  p a i r   of  e j e c t i o n   c y l i n d e r s  

28a  and  28b  w i t h   t he   u p p e r   p o r t i o n   of  s u c t i o n   c y l i n d e r  

24  and  the   l e f t   end  p o r t i o n   of  s t a c k e d   d a t a   c a r d s   25 

i n t e r p o s e d   t h e r e b e t w e e n .   Each  of  w a l l s   of  e j e c t i o n  

c y l i n d e r s   28a  and  28b  f a c i n g   s t a c k e d   d a t a   c a r d s   25  i s  

p r o v i d e d   w i t h   e j e c t i o n   n o z z l e s   H  w h i c h   a r e   a r r a n g e d  

in  a  l i n e   in  the   d i r e c t i o n   in  w h i c h   d a t a   c a r d s   25  a r e  

s t a c k e d .   E j e c t i o n   c y l i n d e r s   28a  and  28b  a r e   c o n n e c t e d  

to   a  c o m p r e s s o r   C l .  

Above  the   l e f t   end  p o r t i o n   of  t he   t a b l e   p l a t e   2 1 ,  

t h a t   i s ,   above   the   s u c t i o n   c y l i n d e r   24  is  a r r a n g e d   a  

r o t a t i n g   drum  29  w i t h   i t s   a x i s   c r o s s i n g   t r a n s v e r s e l y  

and  p e r p e n d i c u l a r   to  t he   s u r f a c e   of  t he   d r a w i n g  

( F i g .   3 ) .   The  r o t a t i n g   drum  29  is  r o t a t e d   in  t h e  

d i r e c t i o n   shown  by  an  a r r o w   and  f o r m e d   to  have   a  w i d t h  

s m a l l e r   t h a n   t h a t   of  the   d a t a   c a r d   25  as  shown  i n  

F i g .   4.  F r i c t i o n   members   32  a re   r e s p e c t i v e l y   f i x e d  

on  the   o u t e r   c i r c u m f e r e n c e   29a  of  the   drum  29  a t   t w o  

p o s i t i o n s   s p a c e d   by  180  d e g r e e s   f rom  e a c h   o t h e r   a s  

shown  in  F i g .   5.  A  p l u r a l i t y   of  s u c t i o n   h o l e s   30  a r e  

d i s t r i b u t e d   a x i a l l y   and  a l o n g   the   o u t e r   c i r c u m f e r e n c e  

of   the   drum  29  p a s s i n g   t h r o u g h   each   of  f r i c t i o n   m e m b e r s  

32  and  the   c i r c u m f e r e n t i a l   w a l l   29a  of  t he   drum  2 9 ,  

s a i d   s u c t i o n   h o l e s   30  b e i n g   a r r a n g e d   in  a  m a t r i x   a n d  

f o r m i n g   a  g r o u p   of  s u c t i o n   h o l e s   at  two  p o s i t i o n s ,  

r e s p e c t i v e l y .   F r i c t i o n   members   32  a re   made  of  r u b b e r ,  

p l a s t i c s   or  the   l i k e   w h i c h   has  a  l a r g e   c o e f f i c i e n t   o f  

f r i c t i o n   r e l a t i v e   to  t he   d a t a   c a r d s   25.  A r e a s   w h e r e  

s u c t i o n   h o l e s   30  a re   f o r m e d   w i l l   be  h e r e i n a f t e r  



r e f e r r e d  t o   as  s u c t i o n   a r e a s   31a  and  31b,   and  s u c t i o n  

h o l e s   30  b o r e d   at   most   l e a d i n g   p o s i t i o n   w i t h   r e s p e c t  

to  t he   r o t a t i n g   d i r e c t i o n   of  the   drum  29  w i l l   b e  

h e r e i n a f t e r   r e f e r r e d   to  as  a  f r o n t   end  s u c t i o n   h o l e  

30a  w h i l e   s u c t i o n   h o l e s   30  at   mos t   l a g g i n g   p o s i t i o n  

w i l l   be  h e r e i n a f t e r   r e f e r r e d   to  as  a  back   end  s u c t i o n  

h o l e   3 0 b .  

As  shown  in  F i g s .   4  and  5,  a  s u c t i o n   n o z z l e   33  i s  

s t a t i o n a r i l y   h o u s e d   in  the   drum  29.  The  s u c t i o n   n o z z l e  

33  has  a  s u c t i o n   c h a m b e r   33c  w h i c h   is  o p e n e d   a d j a c e n t  

to  t he   i n n e r   f a c e   of  a  c i r c u m f e r e n t i a l   w a l l   29a  of  t h e  

drum  29.  The  w i d t h   of  the   s u c t i o n   c h a m b e r   33c  in  t h e  

r o t a t i n g   d i r e c t i o n   of  the   drum  29  is  d e f i n e d   by  a  

s u c t i o n   s t a r t   w a l l   33a  and  a  s u c t i o n   s t o p   w a l l   3 3 b  

which   e x t e n d   s u b s t a n t i a l l y   p a r a l l e l   to  each   o t h e r  

t o w a r d   t h e   c i r c u m f e r e n t i a l   w a l l   29a .   P o i n t s   at   w h i c h  

s t r a i g h t   l i n e s   e x t e n d i n g   f rom  t he   s u c t i o n   s t a r t   w a l l  

33a  and  t h e   s u c t i o n   s t o p   w a l l   33b  c r o s s   the   i n n e r  

c i r c u m f e r e n t i a l   w a l l   29a  w i l l   be  h e r e i n a f t e r   r e f e r r e d  

to  as  s u c t i o n   s t a r t   p o i n t   23a  and  s u c t i o n   s t o p   p o i n t  

23b,   r e s p e c t i v e l y .   The  s u c t i o n   s t a r t   p o i n t   23a  i s  

p o s i t i o n e d   3  -   8  mm  r e m o t e   f rom  the   l e f t   s i d e   end  o f  

the   s t a c k e d   d a t a   c a r d s   25  in  a  d i r e c t i o n   r e v e r s e   t o  

the   r o t a t i n g   d i r e c t i o n   ( w h i c h   w i l l   be  h e r e i n a f t e r  

r e f e r r e d   to  as  p o s i t i v e   d i r e c t i o n )   of  the   drum  2 9 .  

The  s u c t i o n   s t o p   p o i n t   23b  is  a l s o   p o s i t i o n e d   to  b e  

on  a  s i d e   r e v e r s e   to  t he   p o s i t i v e   d i r e c t i o n   f rom  a  

p o i n t   a t   w h i c h   a  b e l t   71,  w h i c h   w i l l   be  d e s c r i b e d  

l a t e r ,   c r o s s e s   t h e   c i r c u m f e r e n t i a l   w a l l   29a  of  t h e  

drum  2 9 .  

P r o v i d i n g   in  t he   drum  29  and  the   s u c t i o n   n o z z l e  

33  p o s i t i o n e d   as  d e s c r i b e d   above   t h a t   the   c i r c u m -  

f e r e n t i a l   l e n g t h   a l o n g   wh ich   the   i n n e r   f a c e   o f  

c i r c u m f e r e n t i a l   w a l l   29a  of  t he   drum  29  is  m o v e d  

d u r i n g   a  t i m e   p e r i o d   when  a l l   of  s u c t i o n   h o l e s   30  i n  

a  g r o u p   p a s s   f rom  the   s u c t i o n  s t a r t   p o i n t   23a  to  t h e  



s u c t i o n   s t o p   p o i n t   23b  is  l1  mm,  the   w h o l e   c i r c u m -  

f e r e n t i a l   l e n g t h   of  r o t a t i n g   drum  29  is  L  mm  and  t h e  

r a d i u s   r a t i o   of  a  sun  g e a r   48  to  p l a n e t   g e a r s   49,   50 

i s   n,  the   r e l a t i o n   b e t w e e n   t he   c i r c u m f e r e n t i a l   l e n g t h  

i l   mm  and  the   l e n g t h   i2  mm  a l o n g   the   i n n e r   f a c e   of  t h e  

d rum  29  from  the   s u c t i o n   s t a r t   p o i n t   23a  to  the   s u c t i o n  

s t o p   p o i n t   23b  is   d e s i g n e d   as  f o l l o w s :  

T h i s   r e l a t i o n   is  a  n e c e s s a r y   c o n d i t i o n   u n d e r   w h i c h  

r o t a t i n g   s p e e d   and  a c c e l e r a t i o n   of  t he   drum  shown  i n  

F i g .   8  a re   o b t a i n e d .  

The  s u c t i o n   n o z z l e   33  is  k e y - f i x e d   to   a  f i x e d  

h o l l o w   s h a f t   35  and  a  c o v e r   29b  is  a t t a c h e d   by  means  o f  

s c r e w s   to  t h e  s i d e   of  t he   s u c t i o n   n o z z l e   33  ( s e e  

F i g .   4 ) .   To  the   l e f t   end  of  the   f i x e d   h o l l o w   s h a f t   35 

is   a t t a c h e d   a  s e a l i n g   member   34  to  c l o s e   a  h o l l o w  

p o r t i o n   35a  of  t he   s h a f t   35.  The  h o l l o w   p o r t i o n   35a  i s  

c o m m u n i c a t e d   w i t h   a  s u c t i o n   pump  P2,  w h i c h   s u c k s   a i r  

f r o m   o u t s i d e   t h r o u g h   t he   h o l l o w   p o r t i o n   35a ,   s u c t i o n  

c h a m b e r   33c  and  s u c t i o n   h o l e s   30  to  a c h i e v e   the   s u c t i o n  

of  d a t a   c a r d s .  

As  shown  in  F i g .   4,  a  h o u s i n g   38  is  f r e e l y  

r o t a t a b l y   f i t t e d   o n t o   the   f i x e d   h o l l o w   s h a f t   35  t h r o u g h  

t h e   b e a r i n g s   36  and  37.  The  h o u s i n g   38  i n c l u d e s   a  

c y l i n d r i c a l   p o r t i o n   39  and  a  c o l l a r   p o r t i o n   40,  a n d  

a  p u l l e y   41  is  f i x e d   by  a  key  41a  on  t h e   o u t e r   c i r c u m -  

f e r e n c e   of  t he   c y l i n d r i c a l   p o r t i o n   39.  A r o u n d   t h e  

p u l l e y   41  is  s t r e t c h e d   a  t i m i n g   b e l t   79,  w h i c h   i s  

d r i v e n   by  a  m o t o r   90.  To  the   c o l l a r   p o r t i o n   40  i s  

a t t a c h e d   a  p l a n e t   g e a r   m e c h a n i s m   shown  in  d e t a i l   i n  

F i g .   6.  In  t he   c o l l a r   p o r t i o n   40  a r e   f o r m e d   h o l e s   42 

and  43  s y m m e t r i c a l l y   to  the   a x i a l   c e n t e r   l i n e   of  t h e  



c o l l a r   p o r t i o n   40 ,   and  r o d s   46  and  47  a r e   f r e e l y  

r o t a t a b l y   s u p p o r t e d   in  h o l e s   42  and  43  t h r o u g h   b e a r i n g s  

44  and  45,  r e s p e c t i v e l y .   P l a n e t   g e a r s   49  and  50  w h i c h  

a r e   e n g a g e d   w i t h   t h e   sun  g e a r   48  a r e   a t t a c h e d   to   r o d s  

46  and  47,   r e s p e c t i v e l y .   F l a n g e s   51  and  52  a r e   f u r t h e r  

a t t a c h e d   to  t he   r o d s   46  and  47,  r e s p e c t i v e l y ,   and  h a v e  

p i n s   53  and  54  e a c h   p o s i t i o n e d   on  one  of  t h e   p i t c h  

c i r c l e s   of  the   p l a n e t   g e a r s   49  and  50,  r e s p e c t i v e l y ,   a s  

shown   in  F i g .   6.  T h e s e   p i n s   53  and  54  a r e   e c c e n t r i c a l l y  

c o n n e c t e d   to  a  c r a n k   s h a f t   59,  w h i c h   is  f i x e d   to  t h e  

d rum  29,  t h r o u g h   c o n n e c t i n g   b a r s   55,   56  and  p i n s   57,  5 8 .  

The  d i a m e t e r   of  e a c h   of  t he   p l a n e t   g e a r s   49  and  50  i s  

s e t   to   be  h a l f   t h e   d i a m e t e r   of  t he   sun  g e a r   48  and  t h e  

d rum  29  i s   r o t a t e d   b y  t h e   r o t a t i o n   of  p l a n e t   g e a r s   49 

and  50  f o l l o w i n g   t h e   r o t a t i o n   of  h o u s i n g   38.  G e a r s   a n d  

m e m b e r s   a s s o c i a t e d   w i t h   t h e s e   g e a r s   a r e   f o r m e d   in  such   a  

way  t h a t   the   drum  29  is   t e m p o r a r i l y   s t o p p e d  t o   s u c h   t h e  

t o p m o s t   d a t a   c a r d   when  i t s   f r o n t   end  s u c t i o n   h o l e   3 0 a  

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

p o r t i o n   of  the   t o p m o s t   d a t a   c a r d s   25  p a s s i n g   o v e r  t h e  

s u c t i o n   s t a r t   p o i n t   23a  and  coming   by  3  -   8  mm  i n t o   t h e  

o p e n i n g   of  the   s u c t i o n   n o z z l e   33  ( s e e   F i g .   9 A ) .  

As  shown  in  F i g .   4,  a  s u p p o r t   member   61  e x t e n d i n g  

f r o m   b o t h   s i d e s   of  t h e   drum  29  is  a t t a c h e d   to  t h e   f r a m e  

15  and  two  p u l l e y s   64  a r r a n g e d   o p p o s i t e   to  one  and  t h e  

o t h e r   s i d e s   of  t h e   d rum  29  r e s p e c t i v e l y   a r e   a t t a c h e d   t o  

t h e   s u p p o r t   member   61  by  means   of  b e a r i n g s   62  and  6 3 .  

E a c h   s h a f t   of  t h e   p u l l e y s   62  and  63  is  p r o v i d e d  

i n d e p e n d e n t l y   w i t h   t h e   h o l l o w   s h a f t   35,  w h e r e i n   p u l l e y s  

62  and  63  a re   a r r a n g e d   c o a x i a l l y   w i t h   e a c h   o t h e r ,   b u t  

e c c e n t r i c a l l y   w i t h   t h e   h o l l o w   s h a f t   35.  T h e s e   p u l l e y s  

64  a r e   a r r a n g e d   a d j a c e n t   to  the   drum  29  and  t he   d i s t a n c e  

b e t w e e n   o u t e r   e d g e s   of  two  b e l t s   71  w h i c h   are,  s t r e t c h e d  

a r o u n d   p u l l e y s   64,   r e s p e c t i v e l y ,   is  s e t  t o   be  l a r g e r  

t h a n   t h e   w i d t h   of  d a t a   c a r d   25.  Same  t h i n g   can  be  s a i d  

to   b e l t s   72  a r r a n g e d   o p p o s i t e   to  b e l t s   71.  The  d i a m e t e r  



of  the   p u l l e y s   64  is  s m a l l e r   t h a n   t h a t   of  t h e   drum  2 9 ,  

and  p u l l e y s   64  a r e   a r r a n g e d   e c c e n t r i c   to  t h e   drum  2 9 .  

Wi th   t h i s   e m b o d i m e n t ,   p u l l e y s   64  a re   a r r a n g e d   to  be  i n  

t he   o u t e r   c i r c u m f e r e n c e   of  the   drum  29  when  v i e w e d   i n  

the   a x i a l   d i r e c t i o n   of  t h e   drum  2 9 .  

B e l t   c o n v e y o r   means   71c  and  72c  i n c l u d i n g   a  p a i r  

of  b e l t s   71  and  a  p a i r   of  b e l t s   72,  r e s p e c t i v e l y ,   a r e  

a r r a n g e d   a b o v e   and  on  t h e   l e f t   s i d e   of  t he   t a b l e   p l a t e  

21  and  on  b o t h   s i d e s   of  t h e   drum  29.  B e l t s   71  and  72  

run  in  d i r e c t i o n s   shown  by  a r r o w s   in  F i g .   3  a t   a  

v e l o c i t y   a p p r o x i m a t e l y   e q u a l   to  the   maximum  c i r c u m -  

f e r e n t i a l   v e l o c i t y   of  t h e   drum  29  and  a r e   o v e r l a p p e d  

w i t h   each   o t h e r   on  t h e   way  o r  p a t h   of  t h e i r   run   to  f o r m ,  

a  t h i n  s h e e t   h o l d i n g   p o r t i o n   or  a  d a t a   c a r d   h o l d i n g  

p o r t i o n   73  w h e r e   d a t a   c a r d s   25  a re   s u c c e s s i v e l y   h e l d  

b e t w e e n   o v e r l a p p e d   b e l t s   71  and  72  to  be  f ed   to  a  p r e d e -  

t e r m i n e d   p l a c e .   As  shown   in  F i g .   5,  t h e   u p p e r   one  71  

of  t he   b e l t s   71  and  72  i s   g u i d e d   by  p u l l e y s   65,   64  a n d  

66  to  run  on  one  s i d e   of  drum  29,  w h i l e   t h e   l o w e r   o n e  

72  is  g u i d e d   by  p u l l e y s   67  and  66  to  r u n   on  t h e   l e f t  

s i d e   of  s t a c k e d   d a t a   c a r d s   25,  and  t h e y   a r e   o v e r l a p p e d  

w i t h   e a c h   o t h e r   on  t h e   p u l l e y   66  to  f o r m   t h e   d a t a   c a r d s  

h o l d i n g   p o r t i o n   73 .   As  a l r e a d y   d e s c r i b e d   a b o v e ,   t h e  

d i s t a n c e   b e t w e e n   o u t e r   e d g e s   of  b e l t s   71  and  a l s o   t h e  

d i s t a n c e   b e t w e e n   o u t e r   e d g e s   of  b e l t s   72  a r e   s e t   to  b e  

l a r g e r   t h a n   t h e   w i d t h   of  d a t a   c a r d   25,  and  e a c h   d a t a  

c a r d   25  fed   by  t h e   drum  29  is  c o n v e y e d   w i t h   i t s   b o t h  

s i d e   p o r t i o n s   h e l d   b e t w e e n   o v e r l a p p e d   b e l t s   71  and  72  

a r r a n g e d   on  b o t h   s i d e s   of  t he   drum  29.  As  shown  i n  

F i g .   3,  t he   p u l l e y   66  is   d r i v e n   by  a  m o t o r   83  and  t h e  

r o t a t i o n   of  p u l l e y   66  c a u s e s   b e l t s   71  and  72  to  r u n .  

A  V - s h a p e d   a r e a   74  is  f o r m e d   by  a  f i r s t   r u n n i n g   s e c t i o n  

71a  of  the   u p p e r   b e l t   71  l i n e a r l y   r u n n i n g   f rom  t h e  

p u l l e y   64  to  t h e   p u l l e y   66  and  a  s e c o n d   r u n n i n g   s e c t i o n  

72a  of  t he   l o w e r   b e l t   72  l i n e a r l y   r u n n i n g   f rom  t h e  

p u l l e y   67  to  t h e   p u l l e y   66.   The  V - s h a p e d   a r e a   74  has   a  



s h a r p   t i p   p o r t i o n   75  and  a  s k i r t   p o r t i o n   76,  s a i d   s h a r p  

t i p   p o r t i o n   b e i n g   f o r m e d   by  o v e r l a p p i n g   b o t h   r u n n i n g  

s e c t i o n s   71a  and  72a  one  upon  t he   o t h e r   on  the   p u l l e y  

66  and  b e c o m i n g   w i d e r   in  t he   d i r e c t i o n   r e v e r s e   to  t h e  

moving   d i r e c t i o n   of  d a t a   c a r d s   25  to  form  the   s k i r t  

p o r t i o n   76  a t   w h i c h   d a t a   c a r d s   25  fed   f rom  the   drum  29 

a r e   r e c e i v e d .   The  a r e a   74  is  c o n n e c t e d   to  the   d a t a   c a r d  

h o l d i n g   p o r t i o n   73  a t   i t s   s h a r p   t i p   s e c t i o n   75  a d j a c e n t  

to   the  p u l l e y   66.  S i z e s   and  p o s i t i o n s   of  p u l l e y s   6 4 ,  

66  and  67  w h i c h   d e f i n e   the   V - s h a p e d   a r e a   74  w i l l   b e  

d e s c r i b e d   in  d e t a i l   e x p l a i n i n g   the   o p e r a t i o n   of  t h i s  

e m b o d i m e n t .  

The  a p p a r a t u s   of  t h i s   e m b o d i m e n t   is  o p e r a t e d   a s  

f o l l o w s :   The  m o t o r   19  is  d r i v e n   to  move  t h e   t a b l e   p l a t e  

21  to  i t s   l o w e s t   p o s i t i o n   and  d a t a   c a r d s   25  a re   s t a c k e d  

on  the   t a b l e   p l a t e   21  as  shown  in  F i g .   3.  M o t o r s   80  a n d  

83  ( s ee   F i g s .   3  and  4)  a re   t u r n e d   o n t o   r o t a t e   t he   d r u m  

29  and  to  s t a r t   t h e   r u n n i n g   of  b e l t s   71  and  72  w h i l e ,  

r e n d e r i n g   s u c t i o n   pumps  P l ,   P2  and  the   c o m p r e s s o r   C l  

o p e r a t i v e ,   t h e   m o t o r   19  is  now  r e v e r s e l y   r o t a t e d   t o  

e l e v a t e   t he   t a b l e   p l a t e   21.  The  s u c t i o n   pump  Pl  s u c k s  

a i r   t h r o u g h   s u c t i o n   h o l e s   27  f o r m e d   in  t he   u p p e r   e n d  

f a c e   of  s u c t i o n   c y l i n d e r   24  ( s e e   F i g .   7 ) ,   t he   s u c t i o n  

pump  P2  s u c k s   a i r   t h r o u g h   s u c t i o n   h o l e s   30  and  n e g a t i v e  

p r e s s u r e   a p p l y i n g   means   i n c l u d i n g   the   f i x e d   h o l l o w   s h a f t  

35  and  t he   s u c t i o n   n o z z l e   33,  and  the   c o m p r e s s o r   C l  

e j e c t s   a i r   t h r o u g h   n o z z l e s   H  of  t he   e j e c t i o n   c y l i n d e r s  

28a  and  28b .   When  the   t a b l e   p l a t e   21  is  e l e v a t e d   b y  

t h e   m o t o r   19  and  the   t o p m o s t   d a t a   c a r d   25  is  c o n t a c t e d  

w i t h   the   p o s i t i o n   d e t e c t o r   22,  t he   m o t o r   19  is  s t o p p e d  

t o   s t o p   t h e   u p w a r d   m o t i o n   of  t he   t a b l e   p l a t e   2 1 .  

T h e r e f o r e ,   t h e   t o p m o s t  d a t a  c a r d  2 5  i s   a l w a y s   k e p t  

to   be  a t  a   c e r t a i n   l e v e l .  

When  t h e   p u l l e y   41  and  t h e n   t h e   h o u s i n g   38  a r e  

r o t a t e d   f o l l o w i n g   the   r u n n i n g   of  t he   b e l t   79  d r i v e n  

by  the   m o t o r   80  in  F i g .   4,  t h i s   r o t a t i o n   is  t r a n s m i t t e d  



v i a   r o d s   46  and  47  to   p l a n e t   g e a r s   49  and  50.  As  t h e  

r e s u l t ,   p l a n e t   g e a r s   49  and  50  r e v o l v e   b o t h   r o u n d   t h e  

sun   g e a r   48  and  on  t h e i r   own  a x e s .   S i m i l a r l y ,   f l a n g e s  

51  and  52  r e v o l v e   b o t h   r o u n d   t he   sun  g e a r   48  and  o n  

t h e i r   own  a x e s .   P i n s   53  and  54  a r e   a t t a c h e d   to  f l a n g e s  

51  and  52  at  t h o s e   p o s i t i o n s   w h i c h   c o r r e s p o n d   to  t h e  

p i t c h   c i r c l e s   of  t h e   p l a n e t   g e a r s   49  and  50  a n d  

c o n n e c t e d   to  t he   c r a n k   s h a f t   59  t h r o u g h   c o n n e c t i n g  

b a r s   55,  56  and  p i n s   57 ,   58,   r e s p e c t i v e l y .   T h e r e f o r e ,  

t h e   drum  29  r o t a t e s   f o l l o w i n g   the   r o t a t i o n   of  f l a n g e s  

51  and  52  and  s t o p s   t e m p o r a r i l y   e v e r y   h a l f   r o t a t i o n .  

The  drum  29  r o t a t e s   a t   t h e   h i g h e s t   s p e e d   in  t h e   m i d d l e  

p o i n t   b e t w e e n   i t s   t e m p o r a r y   s t o p s .  

P r o v i d i n g   now  t h a t   t h e   r a t i o   of  t h e   r a d i u s   of  t h e  

sun  g e a r   48  to  t h e   r a d i u s   of  t h e   p l a n e t   g e a r s   49,   50  i s  

n,  t he   r a d i u s   of  p l a n e t   g e a r s   49  and  50  is  b,  t h e   l e n g t h  

of   c o n n e c t i n g   b a r s   55  and  56  b e t w e e n   p i n s   53  or  54  a n d  

57  or  58  is  1,  t h e   l e n g t h   of  t he   c r a n k   s h a f t   59  b e t w e e n  

t h e   p i n   57  or  58  and  t h e   c e n t e r   of  t he   s t a t i o n a r y   s h a f t  

35  is  r ,   and  t h e   r o t a t i n g   a n g l e   of  p l a n e t   g e a r s   49  a n d  

50  r o u n d   t h e i r   r o d s   46  and  47  is  e,  t h e n   a n g u l a r  

v e l o c i t y   d φ / d t   and  a n g u l a r   a c c e l e r a t i o n   d 2 # / d t 2   o f  

c r a n k   s h a f t   59  a r e   e x p r e s s e d   as  f o l l o w s :  

w h e r i n   λ  =  ( n + 1 ) 2 + 1 - 2 ( n + 1 ) c o s @ .   On  t h e   o t h e r   h a n d ,  

p r o v i d i n g   t h a t   t he   r a d i u s   of  t he   drum  29  is  R,  v e l o c i t y  



v  and  a c c e l e r a t i o n   a  of  s u c t i o n   h o l e s   30  f o r m e d   in  t h e  

c i r c u m f e r e n t i a l   w a l l   of  t he   drum  29  can  be  e x p r e s s e d   a s  

f o l l o w s :  

When  shown  by  a  g r a p h   p l o t t i n g   the   r o t a t i o n   a n g l e   6 

of  p l a n e t   g e a r   49  on  t he   a b s c i s s a ,   v e l o c i t y   v  a n d  

a c c e l e r a t i o n   a  of  s u c t i o n   h o l e s   30  a r e   r e p r e s e n t e d   o n  

t he   o r d i n a t e   by  H  a n d   K  in  F i g .   8 .  

The  f o l l o w i n g   r e l a t i o n   b e t w e e n   the   r o t a t i o n   a n g l e  

6  of  the   g e a r s   49  and  50,   t h a t   i s ,   t he   r o t a t i o n   a n g l e  

@  of  r o d s   46  and  47  and  the   r o t a t i o n   a n g l e  φ   of  t h e   d r u m  

29  is  e s t a b l i s h e d :  

T h e r e f o r e ,   in  t h e   c a s e   of  t h i s   e m b o d i m e n t   in  w h i c h   t h e  

t e e t h   r a t i o   or  g e a r   r a t i o   n  r e l a t i n g   to  the   sun  g e a r   48 

and  the   p l a n e t   g e a r s   4 9 ,  5 0   is  2,  t he   drum  29  r o t a t e s  

h a l f   r o t a t i o n   (φ  =  1 8 0 ° )   when  e a c h   of  p l a n e t   g e a r s   49  

.and  50  r o t a t e s   one  r o t a t i o n   ( t h e   a n g l e   @  at   w h i c h  

p l a n e t   g e a r s   49  and  50  r o t a t e   r o u n d   t h e i r   own  a x e s  

:  e q u a l   to  3 6 0 ° ) .   A c c o r d i n g l y ,   g r o u p s   of  s u c t i o n   h o l e s  

3 0   f o r m e d   in  t h e   c i r c u m f e r e n t i a l   w a l l   29a  of  drum  29 

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

d e c e l e r a t e d   and  s t o p p e d   a c c o r d i n g   to  the  o p e r a t i o n  

p a t t e r n   shown  in  F i g .   8  d u r i n g   the   h a l f   r o t a t i o n   o f  

t h e   drum  29.  As  shown  in  F i g .   8,  c u r v e s   H  and   K  a r e  

a s y m m e t r i c a l   w i t h   r e s p e c t   to  t h e   o r d i n a t e   d rawn  a t   a  

p o i n t   of  6  =  1 8 0 ° ,   and  the   maximum  v a l u e   of  v e l o c i t y   v  

of  s u c t i o n   h o l e s   30  is  g e n e r a t e d   a f t e r   p a s s i n g   t h e  

m i d d l e   p o i n t   (8  =  1 8 0 ° )   b e t w e e n   b o t h   s t o p   p o s i t i o n s  

@  =  0° ,   3 6 0 ° ) .   T h e r e f o r e ,   s u c t i o n   h o l e s   30  a re   s l o w l y  



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

h i g h e s t   v e l o c i t y   p o s i t i o n   and  t h e n   r e l a t i v e l y   s t r o n g l y  

d e c e l e r a t e d   to  r e a c h   a n o t h e r   s t o p   p o s i t i o n .   As  t h e  

r e s u l t ,   by  u s i n g   t he   a p p a r a t u s   of  the   p r e s e n t   i n v e n t i o n  

20%  r e d u c t i o n   of  t he   h i g h e s t   v e l o c i t y   v  i s   o b t a i n e d   a s  

c o m p a r e d   w i t h   t he   c o n v e n t i o n a l   m e c h a n i s m   in  w h i c h  

v e l o c i t y   and  a c c e l e r a t i o n   c u r v e s   a re   s y m m e t r i c a l  

w i t h   r e s p e c t   to  the   o r d i n a t e   at   the   p o i n t   of  8  =   1 8 0 ° .  

T h i s   r e d u c t i o n   of  a c c e l e r a t i o n   p r e v e n t s   t h e   s u c k e d   d a t a  

c a r d   25  f r o m   f a l l i n g   o f f   t h e   drum  29  b e c a u s e   of  i t s  

i n e r t i a l   f o r c e .   Time  l o s s   c a u s e d   by  t h e   r e d u c t i o n   o f  

a c c e l e r a t i o n   can  be  c o m p e n s a t e d   by  t h e   i n c r e a s e   o f  

d e c e l e r a t i o n .   T h e r e f o r e ,   t h e   t ime   d u r i n g   w h i c h   a  s h e e t  

of  d a t a   c a r d   is  s h i f t e d   by  t h e   drum  f r o m   t h e   t a b l e  

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

In  F i g .   8,  M  is  a  p o i n t   of  i n t e r s e c t i o n   of  t h e   c u r v e  

H  and  an  o r d i n a t e   c o r r e s p o n d   to  6  =  1 8 0 ° .   At  t h i s  

p o i n t   M  d a t a   c a r d   25  is  d e l i v e r e d   by  h a n d   f r o m   t h e  

d rum  29  to   t he   b e l t s   71  and  72,  and  t h e   p e r i p h e r a l  

s p e e d   of  t h e   drum  29  is  a p p r o x i m a t e l y   e q u a l   to   t h e  

t r a v e l i n g   s p e e d   of  t he   b e l t s   71  and  7 2 .  

As  d e s c r i b e d   a b o v e ,   i t   is  a r r a n g e d   t h a t   t h e   d r u m  

29  i s   t e m p o r a r i l y   s t o p p e d   when  t he   f r o n t   end  s u c t i o n  

h o l e   3 0 a  o f   t he   drum  29  a d v a n c e s   3  -   8  mm  f r o m   t h e  

s u c t i o n   s t a r t   p o i n t   23a  in  t he   p o s i t i v e   d i r e c t i o n .  

T h e r e f o r e ,   t he   s u c t i o n   c h a m b e r   33c  s u c k s   a i r   f r o m  

o u t s i d e   t h r o u g h   a t   l e a s t   one  s u c t i o n   h o l e   30  p o s i t i o n e d  

w i t h i n   t h e   r a n g e   of  3  -   8  mm,  and  t h e   l e f t   end  p o r t i o n  

o f   t o p m o s t   one  of  s t a c k e d   d a t a   c a r d s   25  is   s t a b l y   a n d  

r e l i a b l y   s u c k e d   o n t o   t h e   o u t e r   c i r c u m f e r e n c e   of  t h e  

d rum  29.   A  p a i r   of  e j e c t i o n   n o z z l e s   28a  and  2 8 b  

a r r a n g e d   a t   the   l e f t   u p p e r   end  p o r t i o n   of  d a t a   c a r d s  

25  s t a c k e d   on  the   t a b l e   p l a t e   21  and  e j e c t   a i r   on  b o t h  

s i d e s   of  t h e   drum  29  ( s e e   F i g s .   3  and  7)  to  s e p a r a t e  

t h e   t o p m o s t   d a t a   c a r d   f r o m   t he   o t h e r   o n e s ,   so  t h a t   t h e  

t o p m o s t   d a t a   c a r d   25  is  e a s i l y   s u c k e d   o n t o   t h e   o u t e r  



c i r c u m f e r e n c e   of  the   drum  29  and  s h i f t e d   in  t h e   l e f t  

d i r e c t i o n   as  i n d i c a t e d   in  F i g .   3.  Even  if  t he   d a t a   c a r d  

u n d e r   t he   t o p m o s t   one  is  a b o u t   to  move  t o g e t h e r   w i t h   t h e  

t o p m o s t   one  b e c a u s e   of  some  c a u s e s ,   the   s u c t i o n   c y l i n d e r  

24  has  l a r g e r   s u c t i o n   f o r c e   r e l a t i v e   to  t he   l o w e r   d a t a  

c a r d ,   so  t h a t   t h e   l o w e r   d a t a   c a r d   is  s u c k e d   o n t o   s u c t i o n  

h o l e s   27  of  s u c t i o n   c y l i n d e r   24  as  shown  in  F i g .   7  a n d  

s e p a r a t e d   f rom  t h e   t o p m o s t   one .   On ly   the   t o p m o s t   d a t a  

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

of  t he   drum  29.   S i n c e   m e m b e r s   32  h a v i n g   a  l a r g e  

c o e f f i c i e n t   of  f r i c t i o n   a r e   a t t a c h e d   to  the  o u t e r  

c i r c u m f e r e n c e   of  t he   drum  29,  no  s l i d e   of  d a t a   c a r d   25 

is   c a u s e d   on  t h e   o u t e r   c i r c u m f e r e n c e   of  the   drum  2 9 ,  

t h u s   a l l o w i n g   t h e   d a t a   c a r d   25  s u c k e d   b y  t h e   drum  29 

to  be  r e l i a b l y   s h i f t e d   to  t he   l e f t   at  same  s p e e d   as  t h e  

c i r c u m f e r e n t i a l   s p e e d   of  t he   drum  2 9 .  

F i g s .   9A  to  9E  a re   v i e w s   s h o w i n g   how  the   t o p m o s t  

d a t a   c a r d   25  is  s u c k e d   by  the   drum  29,  s h i f t e d   by  t h e  

r o t a t i o n   of  t h e   d rum,   and  h e l d   by  the   d a t a   c a r d   h o l d i n g  

s e c t i o n   73.  O n l y   n e c e s s a r y   ma in   c o m p o n e n t s   a r e   s h o w n  

in  t h e s e   F i g s .   9A  to  9E.  F i g s .   9A  to  9E  show  the   f r o n t  

end  s u c t i o n   h o l e   30a ,   back   end  s u c t i o n   h o l e   30b  and  s o m e  

s u c t i o n   h o l e s   b o r e d   b e t w e e n   t he   two  h o l e s   30a  and  3 0 b .  

F i g .  9 A   shows   a  c o n d i t i o n   w h e r e   t h e   r o t a t i o n   of  t h e  

drum  2 9  i s   s t o p p e d   at   t he   p o s i t i o n   whe re   the   f r o n t   e n d  

s u c t i o n   h o l e   30a  a d v a n c e s   3  -   8  mm  f rom  the  s u c t i o n  

s t a r t  p o i n t   2 3 a ,   and  the   t o p m o s t   one  of  d a t a   c a r d s   25 

i s  s u c k e d   a t   t h e   l e f t   end  p o r t i o n   t h e r e o f   to  t he   o u t e r  

c i r c u m f e r e n c e   of  t he   drum  29.  F i g .   9B  shows  a  c o n d i t i o n  

w h e r e .  t h e   drum  29  w i t h   t he   d a t a   c a r d   25  s u c k e d   t h r o u g h  

t h e  f r o n t   end  s u c t i o n   h o l e   30a  and  the   o t h e r   o n e s   s t a r t s  

to  r o t a t e   in  t h e   d i r e c t i o n   shown  by  an  a r r o w   and  i s  

b e i n g   a c c e l e r a t e d .   The  d a t a   c a r d   25  is  not   s u c k e d   b y  

the   back   end  s u c t i o n   h o l e   30b  y e t .   The  d a t a   c a r d   25 

s u c k e d   by  t he   drum  29  is  b e i n g   s h i f t e d   t o w a r d   the   s h a r p  

t i p   p o r t i o n   75  of  a r e a   74  and  b e t w e e n   f i r s t   and  s e c o n d  



r u n n i n g - s e c t i o n s   71a  and  72a  w h i c h   f o r m   t h e   V - s h a p e d  

a r e a   74.  F i g .   9C  shows  a  c o n d i t i o n   w h e r e   t h e   drum  i s  

u n d e r   a c c e l e r a t i o n ,   t he   f r o n t   end  s u c t i o n   h o l e   30a  a n d  

s u c c e s s i v e   some  o n e s   have   p a s s e d   t h r o u g h   t he   s u c t i o n  

s t o p   p o i n t   23b .   The  d a t a   c a r d   25  is   n o t   s u c k e d   at  i t s  

f r o n t   end  and  r e l a t i v e l y   l o n g   f r o n t   end  p o r t i o n   i s  

s e p a r a t e d   f rom  t h e   drum  29  and  in  a  f r e e   c o n d i t i o n   f r o m  

t h e   drum  29.  The  d a t a   c a r d   25  is  o n l y   s u c k e d   by  t h e  

s u c t i o n   h o l e s   30  w h i c h   a re   p a s s i n g   a c r o s s   t h e   s u c t i o n  

c h a m b e r   33c .   The  f r o n t   end  p o r t i o n   of  d a t a   c a r d   25  l e f t  

f r e e   now  e n t e r s   d e e p l y   i n t o   t he   a r e a   74.   In  t h i s   s t a t e ,  

t h e   f r o n t   end  of  t he   d a t a   c a r d   25  c o n t a c t s   w i t h   t h e  

f i r s t   and  s e c o n d   r u n n i n g   s e c t i o n s   71a  and  72a .   H o w e v e r ,  

as  the   t r a v e l i n g   s p e e d   of  t he   r u n n i n g   s e c t i o n   71a  a n d  

72a  is  h i g h e r   t h a n   t he   c i r c u m f e r e n t i a l   s p e e d   of  the   d r u m  

29,  the   f r o n t   end  of  t he   d a t a   c a r d   25  is  r u b b e d   up  b y  

the   r u n n i n g   s e c t i o n   71a  and  72a  f o r   c a u s i n g   the   c r u m p l e s  

of  the   d a t a   c a r d   25  to  be  s m o o t h e d   o u t .  

F i g .   9D  shows   a  c o n d i t i o n   w h e r e   t h e   drum  29  i s  

f u r t h e r   r o t a t e   u n d e r   a c c e l e r a t i o n ,   t h e   b a c k   end  s u c t i o n  

h o l e   30b  has   p a s s e d   o v e r   the   s u c t i o n   s t o p   p o i n t   23b  a n d  

t h e   s u c t i o n   of  d a t a   c a r d   25  by  t he   drum  29  has  b e e n  

c e a s e d .   U n d e r   t h i s   c o n d i t i o n ,   t h e   d a t a   c a r d   25  h a s  

a l r e a d y   b e e n  n e a r e s t   to  the   t i p   p o r t i o n   75  of  V - s h a p e d  

a r e a   74 ,   and  c i r c u m f e r e n t i a l   s p e e d   of  t h e   drum  29  h a s  

b e e n   r e a c h e d - t o - a n   a l m o s t   e q u a l   v a l u e   to  t h e   t r a v e l i n g  

s p e e d   o f  t h e   b e l t s   71  and  72,  t h e n   t h e   f r o n t   end  o f  

t he   d a t a  c a r d   2 5   is  g r a s p e d   by  t h e   b e l t s   71  and  7 2 .  

T h e r e f o r e ,  e v e n   when  the   d a t a   c a r d   25  is  made  f r e e  

f rom  t h e   drum  29,   i t   is  s m o o t h l y   h e l d   b e t w e e n   f i r s t  

and  s e c o n d  r u n n i n g   s e c t i o n s   71a  and  72a  and  fed  t o  

t h e   d a t a   c a r d   h o l d i n g   p o r t i o n   73.   The  p l a n e t   g e a r  
m e c h a n i s m   48a  shown  in  F i g .   6  and  i n c l u d i n g   the   s u n  

g e a r   48,  p l a n e t   g e a r s   49,  50,  c o n n e c t i n g   b a r s   55,  5 6 ,  

c r a n k   s h a f t   59  and  p i n s   53,  54,  57,   58  s t o p s   t h e  

r o t a t i o n   of  drum  29  when  the   f r o n t   end  s u c t i o n   h o l e  



30a  a d v a n c e s   3  -   8  mm  p a s s i n g   o v e r   t he   s u c t i o n  

s t a r t   p o i n t   23a ,   and  t h e n   r o t a t e s   t he   drum  29  u n d e r  

a c c e l e r a t i o n .   The  p l a n e t   g e a r   m e c h a n i s m   48a  a l s o  

m a k e s   t he   r o t a t i o n   s p e e d   of  drum  29  f a s t e s t   at   t h e  

same  t i m e   when  the   back   end  s u c t i o n   h o l e   30b  has   p a s s e d  

o v e r   t he   s u c t i o n   s t o p   p o i n t   23b  and  t h e n   d e c e l e r a t e s  

t h e   drum  29  to  a  p o s i t i o n   a t   w h i c h   the   drum  29  f i n i s h e s  

i t s   180°  r o t a t i o n   f rom  t he   p o s i t i o n   shown  in  F i g .   9A 

and  is  s t o p p e d   t e m p o r a r i l y .  

F i g .   9E  shows  a  c o n d i t i o n   w h e r e   the   d a t a   c a r d   25  i s  

d e e p l y   fed   i n t o   t he   d a t a   c a r d   h o l d i n g   p o r t i o n   73  f o r m e d  

by  b e l t s   71  and  72  and  o n l y   a  p a r t   of  i t s   back   e n d  

p o r t i o n   is  l e f t   f r e e   in  t he   V - s h a p e d   a r e a   74.  When  t h e  

d rum  29  is  r o t a t e d   by  180°  f rom  t he   p o s i t i o n   shown  i n  

F i g .   9A,  t he   s u c t i o n   a r e a   31b  is  moved  above   t h e   n e x t  

t o p m o s t   d a t a   c a r d   25  and  t he   a p p a r a t u s   is  b r o u g h t   u n d e r  

t h e   c o n d i t i o n   shown  in  F i g .   9A  to  s t a t   t he   s h i f t   of  t h e  

n e x t   d a t a   c a r d   25.  N a m e l y ,   t he   s h i f t   of  d a t a   c a r d s   25 

is   c a r r i e d   ou t   e v e r y   h a l f   r o t a t i o n   of  drum  2 9 .  

When  the   a r e a   at  w h i c h   s u c t i o n   h o l e s   30  a r e   to  b e  

f o r m e d   is  e l o n g a t e d   in  t he   c i r c u m f e r e n t i a l   d i r e c t i o n   o f  

t h e   drum  2 9 ,  t h e   l e n g t h   of  s u c t i o n   c h a m b e r   33c  w h i c h   i s  

o p e n e d   a l o n g  t h e   c i r c u m f e r e n t i a l   w a l l   29a  of  drum  29 

can   be  s h o r t e n e d   ; to  r e d u c e   t he   a m o u n t   of  a i r   l e a k i n g l y  

e n t e r i n g   i n t o  t h e   s u c t i o n c h a m b e r   33c  and  to  e n h a n c e   t h e  

d e g r e e   of  v a c u u m  i n   t he   s u c t i o n   c h a m b e r   3 3 c .  

As  t h e  p u l l e y   64  d e f i n i n g   a  t r a v e l i n g   p a t h   of  t h e  

b e l t   71  w h i c h   t o g e t h e r   w i t h   the   b e l t   72  f o r m s   t h e  

V - s h a p e d   a r e a  7 4  i s   d e s i g n e d   to  have   a  s h a f t   d i f f e r e n t  

fo rm  t h e   h o l l o w  s h a f t   35  of  the   drum  29  and  to  b e  

p o s i t i o n e d   e c c e n t r i c a l l y   w i t h   the   drum  29,  t he   p u l l e y  

64  may  be  f o r m e d   w i t h   a  d i a m e t e r   e x t r e m e l y   s m a l l e r  

t h a n   t h a t   of  the   drum  2 9 .  

A  t a b l e   shown  b e l o w   e x p l a i n   d i f f e r e n c e   of  t h e  

p e r f o r m a n c e   of  two  p u l l e y s .   The  p u l l e y   c o o p e r a t e   w i t h  

a  drum  whose   e x t e r n a l   d i a m e t e r   is  of  130  mm.  N u m e r a l s  



d e s c r i b e d   in  t he   c o l u m n   ( I )   shows  a  d a t a   when  t he   p u l l e y  

64  is  a r r a n g e d   e c c e n t r i c a l l y   w i t h   t he   drum  29,  a n d  

n u m e r a l   in  t he   c o l u m n   ( I I )   shows  a  d a t a   when  t h e   p u l l e y  

64  is  a r r a n g e d   c o a x i a l l y   w i t h   t he   drum  29.  In  t h e  

t a b l e ,   OD,  ID  and  W  r e p r e s e n t   o u t e r   d i a m e t e r ,   i n n e r  

d i a m e t e r   and  w i d t h   of  t h e   p u l l e y   64  r e s p e c t i v e l y .  

PRPM  and  PPS  means   a  p e r m i s i b l e   r o t a t i o n   s p e e d   p e r  

m i n u t e   and  p e r m i s s i b l e   p e r i p h e r a l   s p e e d   of  t he   p u l l e y  

64.   P P S ' v a l u e   is  shown  as  a  non  d i m e n s i o n a l   v a l u e  

w h i c h   is  o b t a i n e d   f r o m   the   d i v i s i o n   o f  

From  t h e  t a b l e ,   i t   is  c l e a r l y   u n d e r s t o o d   t h a t  

PPS  of  t he   p u l l e y   64  d e s c r i b e d   in  t h e   c o l u m n   ( I )   i s  

s i x   t i m e s   l a r g e r   t h a n   t h a t   of  t he   PPS  d e s c r i b e d   in  t h e  

c o l u m n   ( I I ) .   A c c o r d i n g l y ,   t a b l e   show  t h e   f a c t   t h a t   by  

u s i n g   the   s y s t e m   c o r r e s p o n d i n g   to  t he   c o l u m n   ( I )   a  h i g h  

s p e e d   t h i n   s h e e t   f e e d i n g   a p p a r a t u s   can  be  o b t a i n e d .  

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

w h i c h   has  b e e n   d e s c r i b e d   in  d e t a i l   r e f e r r i n g   to  t h e  

e m b o d i m e n t ,   t he   drum  29  can  r e l i a b l y   s u c k   t h i n   s h e e t s  

d u r i n g   i t s   t e m p o r a r y   s t o p .   I n  a d d i t i o n ,   t he   r o t a t i o n  

s p e e d   of  drum  29  can  be  p r o g r e s s i v e l y   a c c e l e r a t e d   u n t i l  

a  s h e e t   is  h e l d   in  t h e   s h e e t   h o l d i n g   p o r t i o n   and  t h e n  

q u i c k l y   d e c e l e r a t e d   to  s t o p .   T h e r e f o r e ,   s h e e t s   or  d a t a  



c a r d s   can  be  r e l i a b l y   fed   to  t h e   s h e e t   or  d a t a   c a r d  

h o l d i n g   p o r t i o n   w i t h o u t   f a l l i n g   o f f   f rom  the   drum  29 

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

d u r i n g   w h i c h   t he   s h e e t   or  d a t a   c a r d   is  p i c k e d   up  f r o m  

t h e   t a b l e   p l a t e   2 1 .  

The  p o s i t i o n a l   r e l a t i o n   b e t w e e n   the   drum  29  a n d  

p u l e y s   64',  66,   67  w h i c h   is  n e c e s s a r y   to  r e a l i z e   t h e  

o p e r a t i o n   of  a p p a r a t u s   as  shown  in  F i g s .   9A  to  9E  is  a s  

f o l l o w s   in  t h i s   e m b o d i m e n t .   The  p o s i t i o n   of  p u l l e y   64 

h a v i n g   a  d i a m e t e r   s m a l l e r   t h a n   t h a t   of  the   drum  2 9 ,  a n  

a x i s   p a r a l l e l   and  e c c e n t r i c   w i t h   t h a t   of  the   drum  2 9 ,  

and  b e i n g   a r r a n g e d   in  t h e   c i r c l e   of  the   drum  29  w h e n  

v i e w e d   in  F i g .   5  is  s e t   in  s u c h   a  way  t h a t   t he   f r o n t   e n d  

of  the   d a t a   c a r d   r e l e a s e d   f r o m   t he   drum  29  is  i n s i d e   t h e  

s k i r t   p o r t i o n   of  V - s h a p e d   a r e a   74.  In  o t h e r   w o r d s ,   t h e  

p o s i t i o n   a t   w h i c h   t h e   f i r s t   r u n n i n g   s e c t i o n   71a  c r o s s e s  

t h e   c i r c u m f e r e n t i a l   w a l l   29a  of  drum  29  in  F i g s .   9A  t o  

9E  is  on  t h e   p o s i t i v e   d i r e c t i o n a l   s i d e   of  s u c t i o n   s t o p  

p o i n t   2 3 b .  

The  p o s i t i o n   of  p u l l e y   66  is  d e t e r m i n e d   in  s u c h   a  

way  t h a t   when  t he   c o n d i t i o n   as  shown  in  F i g .   9D  i s  

e s t a b l i s h e d ,   n a m e l y ,   when  t h e   s u c t i o n   of  d a t a   c a r d   25 

by  t he   drum  is  c o m p l e t e l y   s t o p p e d ,   the   f r o n t   end  o f  

d a t a   c a r d   is  c a r r i e d   n e a r e s t   to  t he   s h a r p   t i p   p o r t i o n  

75  of  V - s h a p e d   a r e a   74  a t   w h i c h   f i r s t   and  s e c o n d   r u n n i n g  

s e c t i o n s   71a  and  72a  a r e   o v e r l a p p e d   w i t h   each  o t h e r ,   a n d  

s u b j e c t e d   to  f r i c t i o n a l   a c t i o n   by  b o t h   f i r s t   and  s e c o n d  

r u n n i n g   s e c t i o n s   in  t he   t r a v e l i n g   d i r e c t i o n .  

The  p o s i t i o n   of  p u l l e y   67  is  s e t   in  such  a  way  t h a t  

the   f r o n t   end  p o r t i o n   of  d a t a   c a r d   25  r e l e a s e d   f rom  t h e  

drum  29  is  a l r e a d y   b e i n g   f r i c t i o n a l l y   s u p p o r t e d   by  b o t h  

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

71a  and  72a  w h i c h   fo rm  an  e x t r e m e l y   n a r r o w   a n g l e   a t   t h e  

t i p   p o r r t i o n   75  of  V - s h a p e d   a r e a   74,  and  t h a t   the   d a t a  

c a r d   25  c o m p l e t e l y   made  f r e e   f rom  the   drum  29  i s  

i m m e d i a t e l y   h e l d   b e t w e e n   t he   r u n n i n g   s e c t i o n s   71a  a n d  



72a  and  fed   t o   t h e   d a t a   c a r d   h o l d i n g   p o r t i o n   7 3 .  

B e l t   c o n v e y o r   m e a n s   71c  and  7 2 c  i n c l u d i n g   p u l l e y s  

64,   66,  67  p o s i t i o n e d   as  d e s c r i b e d   a b o v e   and  b e l t s   7 1 ,  

72  a re   a r r a n g e d   a x i a l l y   on  b o t h   s i d e s   of  t h e   drum  29  a n d  

s e r v e   to  c o n v e y   d a t a   c a r d s   f ed   f rom  t h e   drum  29  to   t h e  

p r e d e t e r m i n e d   p l a c e .   T h e s e   b e l t   c o n v e y o r   m e a n s   71c   a n d  

72c  a l l o w   t h e   p u l l e y   64  to   be  s m a l l - s i z e d   r e g a r d l e s s   o f  

s i z e   of  t he   d r u m   29  and  t h e   r u n n i n g   s p e e d   of  t he   b e l t s  

71  and  72  to   be  s e l e c t e d   i n d e p e n d e n t l y   of  r o t a t i o n   s p e e d  

of  t he   drum  2 9 .   A c c o r d i n g l y ,   d r a w b a c k s   of  c o n v e n t i o n a l  

d e v i c e s   can  be  e l i m i n a t e d .  

A l t h o u g h   two  s u c t i o n   a r e a s   31a  and  31b  a r e  

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

w a l l   of  drum  29 ,   t h e y   may  be  o n e ,   t h r e e   or  m o r e .   T h e  

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

b e t w e e n   the   s u n   g e a r   and  p l a n e t   g e a r s .   N a m e l y ,   w h e n  

n  =  2,  i t   may  be  t w o ,   and  when  n  =  3,  i t   may  be  t h r e e .  

The  p o s i t i o n   d e t e c t o r   22  ( F i g .   3)  f o r   d e t e c t i n g   t h e  

t o p m o s t   d a t a   c a r d   i s   a r r a n g e d   in  t h i s   e m b o d i m e n t   a n d  

s e r v e s   to  k e e p   t h e   t o p m o s t   d a t a   c a r d   a t   a  c e r t a i n   l e v e l  

by  d r i v i n g   t h e   m o t o r   19  by  i t s   o u t p u t   f o r   c o n t r o l l i n g  

t h e   l e v e l   of  t h e   t a b l e   p l a t e   21  and  w h o l e   d a t a   c a r d s .  

H o w e v e r ,   i t   may  be  a c h i e v e d   by  a  s p r i n g   and  a  s t o p p e r ,  

s a i d   s p r i n g   u s u a l l y   u r g i n g   u p w a r d s   t h i n   s h e e t s   or   d a t a  

c a r d s   on  t h e   t a b l e   p l a t e   and  s a i d   s t o p p e r   p o s i t i o n i n g  

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

The  p o s i t i o n   of  p u l l e y   64  is   n o t   l i m i t e d   to  t h e  

one  e m p l o y e d   in  t h e   a b o v e - d e s c r i b e d   e m b o d i m e n t .   I t   m a y  
be  p o s i t i o n e d ,   as  shown   in  F i g .   10,  p a r t i a l l y   p r o j e c t i n g  

f rom  the   c i r c u m f e r e n t i a l   w a l l   f a c e   of  drum  29  t o w a r d  

t h e   p u l l e y   66  when  v i e w e d   in  t he   a x i a l   d i r e c t i o n   o f  

drum  29.  I t   may  a l s o   be  p o s i t i o n e d   s l i g h t l y   a b o v e   t h e  

l o w e r   c i r c u m f e r e n t i a l   w a l l   f a c e   of  drum  29  a¿  s h o w n   i n  

F i g .   11.  P u l l e y s   81  and  82  may  be  e m p l o y e d   to  g u i d e   t h e  

b e l t   71  to  t r a v e l   a l o n g   a  p a t h   e x t e n d i n g   in  t h e   b a c k   o f  

t h e   drum  29  as   shown   in  F i g .   12.   H o w e v e r ,   in  any  c a s e  



of  F i g s .   10,  11  and  12,   i t   is  n e c e s s a r y   t h a t   the   f i r s t  

r u n n i n g   s e c t i o n   71a  or   the   l i n e   e x t e n d i n g   f rom  t h e  

f i r s t   r u n n i n g   s e c t i o n   71a  ( F i g .   10)  c r o s s e s   t h e  

c i r c u m f e r e n t i a l   w a l l   29a  of  drum  29  on  the   p o s i t i v e  

d i r e c t i o n a l   s i d e   of  s u c t i o n   s t o p   p o i n t   23b .   I t   is  a l s o  

n e c e s s a r y   t h a t   t he   f r o n t   end  p o r t i o n   of  t he   d a t a   c a r d   25 

i s   c o n t a c t e d   w i t h   f i r s t   and  s e c o n d   r u n n i n g   s e c t i o n s   7 1 a  

and  72a  j u s t   b e f o r e   a l l   of  s u c t i o n   h o l e s   30  in  a  g r o u p  

p a s s   o v e r   t he   s u c t i o n   s t o p   p o i n t   23b  and  t h a t   the   d a t a  

c a r d   25  is  moved  to  t he   d a t a   c a r d   h o l d i n g   p o r t i o n   73  d u e  

to   t he   f r i c t i o n a l   f o r c e   g e n e r a t e d   by  i t s   c o n t a c t   w i t h  

f i r s t   and  s e c o n d   r u n n i n g   s e c t i o n s   71a  and  72a  when  i t  

i s   made  f r e e   f rom  t he   drum  2 9 .  

A l t h o u g h   t he   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d  

a b o u t   the   c a s e   w h e r e   d a t a   c a r d s   a re   s t a c k e d   u p w a r d s ,   i t  

may  be  a p p l i e d   to  t he   c a s e   whe re   d a t a   c a r d s   a r e   s t a c k e d  

in  t he   d i r e c t i o n   p e r p e n d i c u l a r   to  the   g r a v i t y   d i r e c t i o n .  



1.  A  t h i n   s h e e t   f e e d i n g   a p p a r a t u s   i n c l u d i n g :  

a  r o t a t i n g   drum  (29)   a r r a n g e d   in  a  m a n n e r   of  f a c i n g  

a  s u r f a c e   of  t o p m o s t   one  of  t h i n   s h e e t s   s t a c k e d   as  a  

p i l e   and  r o t a t i n g   w h i l e   r e p e a t i n g   p r e d e t e r m i n e d  

p e r i o d i c a l ,   a c c e l e r a t i o n   and  d e c e l e r a t i o n ,   s a i d   d r u m  

(29)   h a v i n g   at  l e a s t   one  s u c t i o n   a r e a   ( 3 1 a ,   31b)   on  t h e  

c i r c u m f e r e n t i a l   w a l l   ( 2 9 a )   t h e r e o f   w h e r e   a  p l u r a l i t y   o f  

s u c t i o n   h o l e s   (30)  a r e   a r r a n g e d   to  such   t h e   t o p m o s t   t h i n  

s h e e t   ( 2 5 ) ;  

m e a n s   (80,   79,  41,   4 8 a )   f o r   r o t a t i n g   t h e   d rum  ( 2 9 ) ;  

n e g a t i v e   p r e s s u r e   a p p l y i n g  m e a n s   (P2 ,   35,   33 ,   2 9 )  

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

(30 )   o n l y   when  s a i d   s u c t i o n   h o l e s   (30)  a r e   p o s i t i o n e d  

by  t h e   r o t a t i o n   of  s a i d   d rum  (29)  b e t w e e n   p r e d e t e r m i n e d  

s u c t i o n   s t a r t i n g   and  s t o p p i n g   p o i n t s   ( 2 3 a ,   23b)   t o  

s u c k   and  move  the   t o p m o s t   t h i n   s h e e t   (25)   o n l y   by  a  

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

t h i n   s h e e t   (25)  to  be  f ed   in  a  p r e d e t e r m i n e d   d i r e c t i o n ;  

a n d  

b e l t  c o n v e y o r   means   ( 7 1 c ,   72c)   a r r a n g e d   a x i a l l y  

on  b o t h   s i d e s   of  s a i d   drum  (29)   and  e a c h   of  s a i d   b e l t  

c o n v e y o r   means  ( 7 1 c ,   72c )   h a v i n g   a  p a i r   of  b e l t s   ( 7 1 ,  

72)  f o r   c o n v e y i n g   t h i n   s h e e t s   (25)  and  a  p l u r a l i t y   o f  

p u l l e y s   ( 6 4 ,   65,  66,  67)  f o r   d e f i n i n g   the   r u n n i n g   p a t h s  

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

a  t h i n   s h e e t   h o l d i n g   p o r t i o n   (73)  w h e r e   e a c h   of  t he   t h i n  

s h e e t s   (25)   fed  by  s a i d   d rum  (29)  is  h e l d   b e t w e e n   s a i d  

b e l t s   ( 7 1 ,   72)  and  c o n v e y e d   to  a  p r e d e t e r m i n e d   p l a c e ;  

c h a r a c t e r i z e d   in  t h a t   s a i d   b e l t s   (71 ,   72)  h a v e  

f i r s t   and  s e c o n d   r u n n i n g   s e c t i o n s   ( 7 1 a ,   72a)   w h i c h   f o r m  

a  V - s h a p e d   a r e a   (74)  f o r   r e c e i v i n g   the   t h i n   s h e e t   ( 2 5 )  

f e d   f r o m   t he   drum  (29)   and  g u i d i n g   i t   to  t he   t h i n   s h e e t  

h o l d i n g   p o r t i o n   ( 7 3 ) ,   t h a t   s a i d   f i r s t   and  s e c o n d   r u n n i n g  

s e c t i o n s   ( 7 1 a ,   72a)   f o r m i n g   a  wide  s k i r t   p o r t i o n   (76)  on  



t h e   s i d e   of  r e c e i v i n g   t h i n   s h e e t s   and  a  t i p   p o r t i o n   ( 7 5 )  

w h i c h   b e c o m e s   n a r r o w e r   as  i t   comes  n e a r e r   to  t he   t h i n  

s h e e t   h o l d i n g   p o r t i o n   ( 7 3 ) ,   and  t h a t   the   p u l l e y   ( 6 4 )  

f o r   d e f i n i n g   the   f i r s t   r u n n i n g   s e c t i o n   ( 7 1 a )   to  f o r m  

t h e   s k i r t   p o r t i o n   (76)  has   a  d i a m e t e r   s m a l l e r   t h a n   t h a t  

of  s a i d   drum  (29)  and  an  a x i s   p a r a l l e l   to  t h a t   of  s a i d  

d rum  (29)   and  is  a r r a n g e d   e c c e n t r i c a l l y   r e l a t i v e   t o  

s a i d   drum  ( 2 9 ) ,   s a i d   a x i s   is  a  d i f f e r e n t   one  a r r a n g e d  

i n d e p e n d e n t l y   on  t h a t   of  t he   drum  ( 2 9 ) .  

2.  An  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  c h a r a c t e r i z e d  

in  t h a t   t he   r u n n i n g   s p e e d   of  s a i d   b e l t s   (71 ,   72)  i s  

s u b s t a n t i a l l y   e q u a l   to  t h e   c i r c u m f e r e n t i a l   s p e e d   o f  

s a i d   r o t a t i n g   drum  ( 2 9 ) .  

3.  An  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  c h a r a c t e r i z e d  

in  t h a t   s a i d   n e g a t i v e   p r e s s u r e   a p p l y i n g   means   have   a  

s u c t i o n   c h a m b e r   (33c )   w h i c h   is  a r r a n g e d   s t a t i o n a r y   i n  

t h e   drum  ( 2 9 ) ,   o p e n e d   f a c i n g   the   i n n e r   f a c e   of  t h e  

c i r c u m f e r e n t i a l   w a l l   ( 2 9 a )   of  s a i d   drum  ( 2 9 ) ,   and  h a s  

n e g a t i v e   p r e s s u r e   a p p l i e d   f rom  a  s u c t i o n   pump  ( P 2 ) ,   a n d  

t h a t   s a i d   s u c t i o n   c h a m b e r   ( 3 3 c )   has  s u c t i o n   s t a r t   a n d  

s t o p   w a l l s   ( 3 3 a ,   33b)  p a r a l l e l   to  each   o t h e r   a n d  

e x t e n d i n g   t o w a r d   the   c i r c u m f e r e n t i a l   w a l l   ( 2 9 a ) .  

4.  An  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  c h a r a c t e r i z e d  

in   t h a t   s a i d   s u c t i o n   h o l e s   (30)   in  each   of  s a i d   s u c t i o n  

a r e a s   ( 3 1 a ,   31b)  a r e   a r r a n g e d   in  a  m a t r i x   d i s t r i b u t i o n  

in  w h i c h   the   h o l e s   (30)  a r e   b o r e d   in  c i r c u m f e r e n t i a l  

d i r e c t i o n s   and  in  a x i a l   d i r e c t i o n s .  

5.  An  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  c h a r a c t e r i z e d  

in  t h a t   s a i d   means   f o r   r o t a t i n g   the  drum  (29)  i n c l u d i n g  

a  h o u s i n g   (38)  a r r a n g e d   c o a x i a l l y   w i t h   the   drum  (29)  a n d  

r o t a t a b l y   c o n n e c t e d   to  t he   drum  ( 2 9 ) ;   a  sun  g e a r   ( 4 8 )  

f i x e d   to  the  h o u s i n g   9 3 8 ) ;   a  p l u r a l i t y   of  p l a n e t   g e a r s  

( 4 9 ,   50)  e n g a g e d   w i t h   t he   sun  g e a r   and  d r i v e n   in  such   a  

way  t h a t   t h e y   r o t a t e   b o t h   r o u n d   the  sun  g e a r   (48)   and  on  

t h e i r   own  a x e s ;   c o n n e c t i o n   b a r s   (55,  56)  f o r   c o n n e c t i n g  

t h e   e c c e n t r i c   p o s i t i o n s   of  s a i d   p l a n e t   g e a r s   (49 ,   50)  t o  



t h a t   of  s a i d   d rum  ( 2 9 ) ;   and  means  (80 ,   79,   41 ,   38)  f o r  

d r i v i n g   s a i d   p l a n e t   g e a r s   (49 ,   50)  a t   a  c o n s t a n t   s p e e d .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   5  c h a r a c t e r i z e d  

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

s a i d   drum  (29)   is   s e t   to  be  s u b s t a n t i a l l y   e q u a l   to  t h e  

r u n n i n g   s p e e d   of  s a i d   b e l t s   (71 ,   7 2 ) .  
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