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©  Sheet  clamp  and  release  mechanism. 
A  sheet  clamp  and  release  mechanism  for  use  in  a 

printer  or  the  like  for  releasing  a  sheet  of  print  paper  from  a 
platen  includes  a  clamp  radially  movably  mounted  on  a 
rotatable  cylindrical  platen  for  holding  the  sheet  against  an 
outer  peripheral  surface  of  the  platen  when  the  clamp  is 
moved  radially  inwardly  toward  the  platen,  a  shifter  assem- 
bly  operatively  coupled  to  the  platen  for  shifting  the  clamp 
radially  outwardly  away  from  the  platen  when  the  sheet  is  to 
be  released  from  the  platen,  and  guide  memebrs  disposed 
adjacent  to  the  outer  peripheral  surface  of  the  platen  for 
releasing  the  sheet  end  from  the  clamp  and  platen  in 
response  to  rotation  of  the  platen.  The  clamp  is  composed  of 
a  plurality  of  radially  movable  displacing  members  spaced 
along  the  platen  and  a  plurality  of  pressers  joined  to  the 
displacing  members  for  pressing  the  sheet  down  against  the 
platen.  The  guide  membes  are  disposed  in  circumferential 
registry  with  respective  slots  defined  in  the  displacing 
members  for  passing  through  the  slots,  respectively,  to 
engage  the  sheet  end  to  remove  the  same  from  the  clamp 
upon  rotation  of  the  platen. 



BACKGROUND  OF  THE  INVENTION 

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   a  s h e e t   c l a m p  

and  r e l e a s e   m e c h a n i s m   f o r   use  in  a  p r i n t e r   or  t he   l i k e ,   a n d  

more   p a r t i c u l a r l y   to   a  s h e e t   c l amp  and  r e l e a s e   m e c h a n i s m  

c a p a b l e   of  r e l e a s i n g   a  s h e e t   of  p r i n t   p a p e r   f rom  a  p l a t e n  

a t   a  h i g h   s p e e d   and  r e l i a b l y .  

V a r i o u s   p r i n t i n g   m a c h i n e s   or  p r i n t e r s   a r e   k n o w n  

w h i c h   p r i n t   s h e e t s   of  p r i n t   p a p e r   in  a  v a r i e t y   of  d i f f e r e n t  

w a y s .   One  of  w i d e l y   u s e d   p r i n t i n g   p r o c e s s e s   i s   to   p r i n t   a  

s h e e t   of  p a p e r   d i s p o s e d   a r o u n d   a  p l a t e n   w h i l e   t he   p l a t e n   i s  

b e i n g   r o t a t e d   a b o u t   i t s   own  a x i s   in  one  f u l l   r e v o l u t i o n .  

The  c o n v e n t i o n a l   p r i n t e r   e m p l o y i n g   such   a  p l a t e n   has  a  

s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   c o m p o s e d   of  a  c l amp  f o r  

h o l d i n g   one  end  of  t h e   s h e e t   down  a g a i n s t   t h e   p l a t e n .  

A f t e r   t h e   s h e e t   has   been   p r i n t e d   upon  r o t a t i o n   of  t h e  

p l a t e n   in  one  d i r e c t i o n ,   t he   p l a t e n   i s   s t o p p e d   and  t h e n  

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

to   be  d i s c h a r g e d ,   f rom  t h e   end  o p p o s i t e   to   t h e   c l a m p e d   e n d ,  

by  f e e d   r o l l e r s   or  t he   l i k e .  

With  the   p r i o r   s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m ,  

h o w e v e r ,   t he   p l a t e n   has  to  be  s t o p p e d   t e m p o r a r i l y   b e f o r e  

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

t i m e   b e t w e e n   the   t i m e   r i g h t   a f t e r   t he   s h e e t   has   b e e n  



s u p p l i e d   and  the   t i m e   r i g h t   b e f o r e   t h e   p r i n t e d   s h e e t   i s  

d i s c h a r g e d .   S i n c e   t h e   p l a t e n   must   be  r o t a t e d   in  t h e  

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

s u f f e r s   a  r e d u c e d  s e r v i c e   l i f e ,   and  an  e l e c t r i c   c i r c u i t   i s  

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

o p p o s i t e   d i r e c t i o n s .   As  a  c o n s e q u e n c e ,   t h e   c o n v e n t i o n a l  

s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m   i s   c o m p l e x   and  c o s t l y   t o  

m a n u f a c t u r e .  

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o b j e c t   of  t he   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   a  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   h a v i n g   a  c l a m p  

m o u n t e d   on  a  p l a t e n   and   m o v a b l e   away  f rom  t h e   p l a t e n   f o r  

r e l e a s i n g   a  s h e e t   of  p a p e r   f rom  t h e   p l a t e n   a t   a  h i g h   s p e e d  

and  r e l i a b l y .  

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 ,   t h e r e   i s  

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

c l a m p   r a d i a l l y   m o v a b l y   m o u n t e d   on  a  r o t a t a b l e   c y l i n d r i c a l  

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

s u r f a c e   of  t he   p l a t e n   when  t h e   c l amp   i s   moved   r a d i a l l y  

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

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

o u t w a r d l y   away  f rom  t h e   p l a t e n   to  d i s p l a c e   an  end  of  t h e  

s h e e t   r a d i a l l y   o u t w a r d l y   away  f rom  t he   p l a t e n   when  t h e  

s h e e t   i s   to   be  r e l e a s e d   f rom  t he   p l a t e n ,   and  a  g u i d e   m e a n s  

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



p l a t e n   f o r   r e l e a s i n g   t h e   end  of  t h e   s h e e t   f rom  t h e   c l a m p  

and  p l a t e n   in  r e s p o n s e   to   r o t a t i o n   of  t he   p l a t e n .  

For   r e l e a s i n g   t h e   s h e e t   f rom  t h e   p l a t e n ,   t h e  

s h i f t e r   means   i s   a c t u a t e d   to   d i s p l a c e   the   c l amp   away  f r o m  

the   p l a t e n   to   l e t   t he   s h e e t   end  be  d i s p l a c e d   r a d i a l l y  

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

r o t a t e d ,   t h e   g u i d e   means   e n g a g e s   and  r e m o v e s   t h e   s h e e t   e n d  

f rom  t he   c l a m p   to   r e l e a s e   t h e   s h e e t   f rom  t he   p l a t e n .   When 

t he   s h e e t   end   i s   r e l e a s e d   f rom  t h e   c l a m p ,   t h e   c l a m p   i s  

r e a d i e d   f o r   c l a m p i n g   an  end  of  a  n e x t   s h e e t .   T h e r e f o r e ,  

s h e e t s   can  be  a t t a c h e d   to   and  r e l e a s e d   f rom  t he   p l a t e n   i n  

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

k e p t   r o t a t e d   in  one  d i r e c t i o n   o n l y .   S i n c e   a  m o t o r   f o r  

r o t a t i n g   t he   p l a t e n   i s   no t   r e q u i r e d   to   be  r e v e r s e d   i n  

r o t a t i o n ,   t he   m o t o r   does   no t   s u f f e r   f rom  s t r e s s e s ,   t h e  

s e r v i c e   l i f e   t h e r e o f   i s   e x t e n d e d ,   and   no  c o n t r o l   c i r c u i t   i s  

n e c e s s a r y   f o r   r o t a t i n g   t he   p l a t e n   in  o p p o s i t e   d i r e c t i o n s .  

T h e r e f o r e ,   t h e   s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   i s  

r e l a t i v e l y   s i m p l e   in  c o n s t r u c t i o n   and  can  be  m a n u f a c t u r e d  

i n e x p e n s i v e l y .   I n a s m u c h   as  a  s u c c e s s i o n   of  s h e e t s   can   b e  

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

d i r e c t i o n   w i t h o u t   i n t e r r u p t i o n   or   r e v e r s a l ,   t he   r a t e   o f  

p r i n t i n g   t he   s h e e t s   can  be  i n c r e a s e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  d e t a i l  



by  way  of  i l l u s t r a t i v e   e x a m p l e   w i t h   r e f e r e n c e   to  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 ;  

FIG.   1  i s   a  p e r s p e c t i v e   v i e w   of  a  s h e e t   c l a m p   a n d  

r e l e a s e   m e c h a n i s m   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 ;  

FIGS.   2  and  3  a r e   f r a g m e n t a r y   l o n g i t u d i n a l   c r o s s -  

s e c t i o n a l   v i e w s   of  t he   s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m ,  

s h o w i n g   t h e   same  in  c l a m p i n g   and  u n c l a m p i n g   p o s i t i o n s ,  

r e s p e c t i v e l y ;  

FIGS.   4  and  5  a r e   f r a g m e n t a r y   e n l a r g e d   t r a n s v e r s e  

c r o s s - s e c t i o n a l   v i e w s   of  t he   s h e e t   c l a m p   and  r e l e a s e  

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

-  p o s i t i o n s   of  FIGS.   2  and  3,  r e s p e c t i v e l y ;  

FIG.   6  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

V I  -   VI  of  FIG.  2 ;  

FIG.   7  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

V I I  -   VII  of  FIG.  2;  a n d  

FIGS.   8  t h r o u g h   10  a r e   s c h e m a t i c   s i d e   e l e v a t i o n a l  

v i e w s   s h o w i n g   t h e   m a n n e r   in  w h i c h   a  s h e e t   of  p r i n t   p a p e r   i s  

r e l e a s e d   f rom  t h e   p l a t e n   by  t h e   s h e e t   c l a m p   and  r e l e a s e  

m e c h a n i s m .  

DETAILED  DESCRIPTION 

As  shown  in  FIGS.   1  t h r o u g h   3,  a  s h e e t   c l amp   a n d  

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

n u m e r a l   6,  f o r   use   in  a  p r i n t e r ,   f o r   e x a m p l e ,   a c c o r d i n g   t o  

the   p r e s e n t   i n v e n t i o n   i s   e s s e n t i a l l y   c o m p o s e d   of  a  p l a t e n   2 



of  t he   p r i n t e r ,   a  c l a m p   3  m o u n t e d   on  t he   p l a t e n   2,  a  

s h i f t e r   a s s e m b l y   4  f o r   s h i f t i n g   t h e   c l a m p   3  away  f rom  t h e  

p l a t e n   2,  and  g u i d e   m e m b e r s   5  f o r   g u i d i n g   a  p r i n t e d   s h e e t  

of  p a p e r   as  i t   i s   r e l e a s e d   f rom  t he   c l a m p   3 .  

The  p l a t e n   2  i s   of  a  c y l i n d r i c a l   s h a p e   a r o u n d  

w h i c h   a  s h e e t   of  p r i n t   p a p e r   1  (FIG.   1)  can  be  wound .   T h e  

p l a t e n   2  i s   s u p p o r t e d   on  a  s h a f t   7  f o r   r o t a t i o n  

t h e r e a r o u n d ,   t he   s h a f t   7  b e i n g   r o t a t a b l y   s u p p o r t e d   by  m e a n s  

of  b e a r i n g s   9  ( o n l y   one  shown  in  FIGS.   2  and  3)  on  a  

c h a s s i s   8  of  t he   p r i n t e r .   The  s h a f t   7  i s   o p e r a t i v e l y  

c o u p l e d   to  a  s u i t a b l e   d r i v i n g   u n i t   ( n o t   shown)   such  as  a  

g e a r e d   m o t o r   and  can  be  r o t a t e d   t h e r e b y   a t   a  c o n s t a n t   s p e e d  

in  t h e   d i r e c t i o n   of  t h e   a r r o w   A  (FIG.   1 ) .   A  pad  10  o f  

r u b b e r   i s   f i x e d l y   d i s p o s e d   a r o u n d   t he   p e r i p h e r a l   s u r f a c e   o f  

t h e   p l a t e n   2  f o r   p r e v e n t i n g   the   a t t a c h e d   s h e e t   1  f rom  b e i n g  

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

s h e e t   1  a  r e s i l i e n t   b a c k i n g   s u p p o r t   f o r   a l l o w i n g   a  p r i n t  

h e a d   ( n o t   shwon)   t o   c o n t a c t   the   s h e e t   1  t h o r o u g h l y   f o r  

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

The  c lamp  3  i s   m o u n t e d   on  t h e   o u t e r   p e r i p h e r a l  

s u r f a c e   of  t he   p l a t e n   2  and  e x t e n d s   p a r a l l e l   to   t h e   s h a f t  

7,  t h e   ca lmp   3  b e i n g   m o v a b l e   r a d i a l l y   t o w a r d   and  away  f r o m  

t h e   p l a t e n   2.  The  c l a m p   3  c o m p r i s e s   a  p l u r a l i t y   ( t h r e e   i n  

t h e   i l l u s t r a t e d   e m b o d i m e n t )   of  d i s p l a c i n g   m e m b e r s   11  s p a c e d  

in  t he   a x i a l   d i r e c t i o n   of  t he   p l a t e n   2  and  m o v a b l e   t o w a r d  



and  away  f r o m   t h e   p l a t e n   2,  and  a  p l u r a l i t y   of  e l o n g a t e  

p r e s s e r s   12  j o i n e d   to  the   d i s p l a c i n g   member s   11  in  l i n e  

w i t h   e a c h   o t h e r   in  p a r a l l e l   r e l a t i o n   to   t h e   s h a f t   7  f o r  

p r e s s i n g   an  end  la   of  t he   s h e e t   1  down  a g a i n s t   t h e   r u b b e r  

pad  1 0 .  

The  d i s p l a c i n g   members   11 ,   when  d i s p l a c e d   t o w a r d  

t he   p l a t e n   2,  a r e   f i t t e d   r e s p e c t i v e l y   in  h o l d e r s   13  m o u n t e d  

in  t he   p l a t e n   2.  When  the   d i s p l a c i n g   members   11  a r e   m o v e d  

away  f rom  and   t o w a r d   t h e   p l a t e n   2,  t h e y   a r e   s l i d a b l y   g u i d e d  

by  the   h o l d e r s   13,   r e s p e c t i v e l y .   As  i l l u s t r a t e d   in  FIGS.   4 

and  5,  t h e   h o l d e r s   13  have   r e s p e c t i v e   h o l e s   14  d e f i n e d   b y  

t u b u l a r   m e m b e r s   14a  p r o j e c t i n g   r a d i a l l y - i n w a r d l y   t o w a r d   t h e  

c e n t r a l   a x i s   of  t h e   p l a t e n   2.  L e v e r s   15  a r e   m o u n t e d  

r e s p e c t i v e l y   on  the   d i s p l a c i n g   m e m b e r s   11  and  p r o j e c t  

r a d i a l l y   i n w a r d l y   i n t o   t he   p l a t e n   2  t o w a r d   t h e   s h a f t   7 

t h r o u g h   t h e   r e s p e c t i v e   h o l e s   14  of  t h e   h o l d e r s   13.   T h e  

l e v e r s   15  h a v e   f l a n g e s   15a ,   r e s p e c t i v e l y ,   p o s i t i o n e d   o n  

r a d i a l l y   i n w a r d   ends   t h e r e o f .   The  d i s p l a c i n g   m e m b e r s   1 1  

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

p l a t e n   2  u n d e r   t h e   r e s i l i e n t   f o r c e s   of  c o m p r e s s i o n   c o i l  

s p r i n g s   16  d i s p o s e d   a r o u n d   t he   t u b u l a r   member s   14a  b e t w e e n  

t h e   f l a n g e s   15a  and  t he   b o t t o m s   of  t h e   h o l d e r s   1 3 .  

Two  of  t he   p r e s s e r s   12  a r e   d i s p o s e d   b e t w e e n   t h e  

t h r e e   d i s p l a c i n g   members   11,  and  t h e   o t h e r   two  p r e s s e r s   1 2  

a r e   p o s i t i o n e d   a t   a x i a l   ends   of  t h e   p l a t e n   2.  The  p r e s s e r s  



12  a r e   f i x e d   to   r a d i a l l y   o u t w a r d   e n d s   of  t he   d i s p l a c i n g  

m e m b e r s   11  and  m o v a b l e   t h e r e w i t h   r a d i a l l y   i n w a r d l y   a n d  

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

a r e   moved  to   t h e i r   r a d i a l l y   i n w a r d   p o s i t i o n ,   t h e   p r e s s e r s  

12  a r e   d e p r e s s e d   a g a i n s t   t he   r u b b e r   pad  10.  The  d i s p l a c i n g  

members   11  h a v e   s u b s t a n t i a l l y   c e n t r a l   s l o t s   1 7 ,  

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

g u i d e   m e m b e r s   5  to  move  t h e r e t h r o u g h   a c r o s s   and  p a s t   t h e  

c l a m p   3  w i t h o u t   c o l l i d i n g   w i t h   i t   when  t h e   c l a m p   3  i s   i n  

i t s   r a d i a l l y   o u t w a r d   p o s i t i o n .   As  shown  in  FIGS.   4  and   5 ,  

t h e   d i s p l a c i n g   m e m b e r s   11  and  t h e   p r e s s e r s   12  j o i n t l y   h a v e  

a  g r i p p e r   18  d e f i n e d   t h e r e b e t w e e n   w h e r e   t h e y   a r e   f i x e d   t o  

each   o t h e r ,   t h e   g r i p p e r   18  s e r v i n g   to   g r i p   t he   end  la   o f  

t h e   s h e e t   1  t h e r e i n .   The  g r i p p e r   18  i s   in  t h e   form  of  a  

mouth   d e f i n e d   b e t w e e n   t he   p r e s s e r s   12  and  s l a n t e d   s u r f a c e s  

l l a   of  t h e   d i s p l a c i n g   members   11 ,   t h e   mouth   b e i n g  

p r o g r e s s i v e l y   o p e n e d   in  one  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 he   p l a t e n   2  f o r   a l l o w i n g   the   s h e e t   end  la   to  be  e a s i l y  

i n s e r t e d   i n t o   t h e   g r i p p e r   1 8 .  

The  c l a m p   3  i s   moved  r a d i a l l y   o u t w a r d l y   away  f r o m  

t h e   p l a t e n   2  by  t h e   s h i f t e r   a s s e m b l y   4  when  t h e   s h e e t   1  i s  

to   be  a t t a c h e d   to   and  r e l e a s e d   f rom  t h e   p l a t e n   2 .  

As  i l l u s t r a t e d   in  FIGS.   2,  4  and  5,  t h e   s h i f t e r  

a s s e m b l y   4  i s   g e n e r a l l y   c o m p o s e d   of  a  p u s h e r   r i n g   19  

m o u n t e d   on  t h e   s h a f t   7  a d j a c e n t   to   one  of  t h e   b e a r i n g s   9 



and  s p a c e d   a x i a l l y   f rom  t he   p l a t e n   2,  and  a  cam  m e c h a n i s m  

20  d i s p o s e d   in  t he   p l a t e n   2.  The  p u s h e r   r i n g   19  wh ich   i s  

s u b s t a n t i a l l y   in  t he   form  of  a  h o l l o w   c y l i n d e r   has  a  

c e n t r a l   h o l e   21  t h r o u g h   w h i c h   t h e   s h a f t   7  e x t e n d s .   T h e  

p u s h e r   r i n g   19  i s   a x i a l l y   m o v a b l e   bu t   n o n r o t a t a b l e   w i t h  

r e s p e c t   to   t he   s a h f t   7.  The  p u s h e r   r i n g   19  has   a  p a i r   o f  

p i n s   22a ,   22b  p r o j e c t i n g   r a d i a l l y   o u t w a r d l y   f rom  i t s   o u t e r  

p e r i p h e r y   in  d i a m e t r i c a l l y   o p p o s i t e   r e l a t i o n   to  each   o t h e r .  

The  p i n s   22a ,   22b  a r e   o p e r a t i v e l y   c o u p l e d   to  l e v e r s   2 3 a ,  

23b ,   r e s p e c t i v e l y .   S i n c e   t h e   l e v e r s   2 3 a ,   23b  a r e   i d e n t i c a l  

to   each   o t h e r   in  c o n s t r u c t i o n   a n d  o p e r a t i o n ,   o n l y   t h e   l e v e r  

2 3 a  i s   shown  in  FIGS.   6  and  7  and   w i l l   be  d e s c r i b e d .  

In  FIGS.   6  and  7,  t h e   l e v e r   23a  i s   p i v o t a l l y  

s u p p o r t e d   a t   i t s   i n t e r m e d i a t e   p o r t i o n   by  a  p i v o t   s h a f t   2 5  

on  a  b r a c k e t   24  m o u n t e d   on  t h e   c h a s s i s   8.  The  l e v e r   2 3 a  

has   a  s u b s t a n t i a l l y   U - s h a p e d   r e c e s s   26  d e f i n e d   in  one  e n d  

t h e r e o f ,   t h e   p i n   22a  b e i n g   s l i d a b l y   f i t t e d   in  t h e   r e c e s s  

26.  The  l e v e r   23a  a l s o   has  an  a p e r t u r e   27  d e f i n e d   in  a n  

o p p o s i t e   end  t h e r e o f   and  to   w h i c h   an  arm  28  ( shown  by  t h e  

t w o - d o t - a n d - d a s h   l i n e )   of  a  s o l e n o i d   2 8 a ,   f o r   e x a m p l e ,   i s  

c o n n e c t e d .   The  arm  28  i s   m o v a b l e   in  t h e   d i r e c t i o n   of  t h e  

a r r o w   B  when  t h e   s o l e n o i d   28a  i s   e n e r g i z e d .   T h e r e f o r e ,   i n  

r e s p o n s e   to   e n e r g i z a t i o n   of  t h e   s o l e n o i d   28a ,   t he   arm  28 

t u r n s   t h e   l e v e r   28a  c l o c k w i s e   (F IGS.   6  and  7)  a b o u t   t h e  

p i v o t   s h a f t   25  to   t he   p o s i t i o n   of  FIG.  7  f o r   mov ing   t h e  



p u s h e r   r i n g   19  by  means   of  t he   p i n   22a  a x i a l l y   on  the   s h a f t  

7  t o w a r d   t h e   p l a t e n   2 .  

As  shown  in  FIGS.   2  and  3,  t h e   cam  m e c h a n i s m   20  

m o u n t e d   in  t he   p l a t e n   2  i n c l u d e s   a  r o d   29  s u p p o r t e d   a x i a l l y  

on  the   p l a t e n   2  f o r   r o t a t i o n   t h e r e w i t h   and  e x t e n d i n g   a l o n g  

the   s h a f t   7,  and   a  p l u r a l i t y   of  s h i f t e r   cams  30  m o u n t e d   o n  

the   rod  29  a t   s p a c e d   i n t e r v a l s   e q u a l   to   t h e   i n t e r v a l s   a t  

which   the   d i s p l a c i n g   m e m b e r s   11  a r e   s p a c e d .   The  rod   29  i s  

s u p p o r t e d   a x i a l l y   s l i d a b l y   on  b r a c k e t s   31  f i x e d l y   d i s p o s e d  

in  t h e   p l a t e n   2  and  h e l d   in  r a d i a l   a l i g n m e n t   w i t h   t h e  

l e v e r s   15  of  t h e   d i s p l a c i n g   m e m b e r s   11.   The  rod   29  has   o n e  

end  29a  p r o j e c t i n g   a x i a l l y   ou t   of  t h e   p l a t e n   2  s l i d a b l y  

t h r o u g h   a  h o l e   32  d e f i n e d   in  an  a x i a l   end   of  t he   p l a t e n   2 ,  

t he   end  29a  b e i n g   h e l d   a g a i n s t   an  a n n u l a r   end  s u r f a c e   1 9 a  

of  t he   p u s h e r   r i n g   19  b e f o r e   t h e   p u s h e r   r i n g   19  i s   a x i a l l y  

moved  t o w a r d   t h e   p l a t e n   2.  The  end  29a  of  t h e   rod   29  i s  

c o v e r e d   w i t h   a  w e a r - r e s i s t a n t   cap  29b  of  a  s l i p p e r y  

m a t e r i a l   h e l d   s l i d a b l y   a g a i n s t   t h e   end  s u r f a c e   19a  of  t h e  

p u s h e r   r i n g   19  so  t h a t   t he   r o d   end   29a  can  s m o o t h l y   s l i d e  

on  t he   end  s u r f a c e   19a  w h i l e   t h e   rod   29  i s   r o t a t i n g   w i t h  

the   p l a t e n   2 .  

The  s h i f t e r   cams  30  m o u n t e d   on  t h e   rod   29  h a v e  

s l a n t e d   cam  s u r f a c e s   30a ,   r e s p e c t i v e l y ,   i n c l i n e d   r a d i a l l y  

i n w a r d l y   in  a  d i r e c t i o n   away  f rom  t he   p u s h e r   r i n g   19.  T h e  

r a d i a l l y   i n w a r d   e n d s   of  t he   l e v e r s   15  a r e   h e l d   in  s l i d i n g  



c o n t a c t   w i t h   the   s l a n t e d   cam  s u r f a c e s   3 0 a ,   r e s p e c t i v e l y .  

A  c o m p r e s s i o n   c o i l   s p r i n g   33  i s   d i s p o s e d   a r o u n d   t he   rod   29 

b e t w e e n   one  of  t he   b r a c k e t s   31  and  one  of  t h e   cams  30  f o r  

n o r m a l l y   u r g i n g   t h e   cams  30  and  h e n c e   t h e   r o d   29  to  m o v e  

t o w a r d   t he   p u s h e r   r i n g   19.  The  cams  30  a r e   a t t a c h e d   to   t h e  

r o d   29  and  c o n t a c t   t he   l e v e r s   15  such   t h a t   when  t h e   p u s h e r  

r i n g   19  i s   in  t he   p o s i t i o n   shown  in  FIG.  2  p r i o r   to  i t s  

m o v e m e n t   t o w a r d   t he   p l a t e n   2,  t he   r a d i a l l y   i n w a r d   ends   o f  

t h e   l e v e r s   15  a re   p o s i t i o n e d   on  the   r a d i a l l y   i n n e r m o s t   o r  

b o t t o m   p o r t i o n s   of  t he   s l a n t e d   cam  s u r f a c e s   30a  c l o s e   t o  

t he   r o d   2 9 .  

The  s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m   6  of  t h e  

f o r e g o i n g   c o n s t r u c t i o n   w i l l   o p e r a t e   as  f o l l o w s :   F o r  

a t t a c h i n g   the   s h e e t   1  to   t h e   p l a t e n   2  o r  r e m o v i n g   t he   s h e e t  

1  f r o m   t h e   p l a t e n   2,  t h e   s o l e n o i d   28  i s   e n e r g i z e d   t h e  

p u s h e r   r i n g   19  i s   moved  in   t h e   d i r e c t i o n   of   t h e   a r r o w   C  b y  

t h e   l e v e r s   23a ,   23b  as  shown  in  FIG.  6  to   p u s h   t he   end  2 9 a  

of  t h e   r o d   29  as  i l l u s t r a t e d   in  FIG.  7.  The  r o d   29  i s  

a x i a l l y   moved  in  t h e   d i r e c t i o n   of  t h e   a r r o w   D  in  FIG.  2 

a g a i n s t   t h e   r e s i l i e n t   f o r c e   of  t he   s p r i n g   33,   c a u s i n g   t h e  

s l a n t e d   cam  s u r f a c e s   30a  to   s h i f t   t h e   l e v e r s   15  r a d i a l l y  

o u t w a r d l y   f o r   mov ing   t h e   d i s p l a c i n g   m e m b e r s   11  r a d i a l l y  

o u t w a r d l y   ou t   of  t h e   h o l d e r s   13.  T h e r e f o r e ,   t h e   c l amp   3  i s  

moved   r a d i a l l y   o u t w a r d l y   away  f rom  t he   p l a t e n   2  as  shown  i n  

FIGS.   3  and  5.  When  t h e   cam  m e c h a n i s m   20  i s   r o t a t e d   w i t h  



t he   p l a t e n   2,  t he   cap  29b  on  t h e   rod   end  29a  s l i d e s   on  t h e  

a n n u l a r   end  s u r f a c e   19a  of  t h e   p u s h e r   r i n g   19.  As  a  

c o n s e q u e n c e ,   t h e   a x i a l   m o v e m e n t   of  t h e   p u s h e r   r i n g   19  i s  

s m o o t h l y   t r a n s m i t t e d   to   t he   r o d   29  to   s h i f t   t he   c l amp   3 

r a d i a l l y   o u t w a r d l y   w i t h o u t   f a i l .   At  t h e   t i m e   t he   c l amp   3 

i s   in  t h e   r a d i a l l y   o u t w a r d   p o s i t i o n ,   t h e   o u t e r   ends   l l b ,   a t  

t he   mouth  o p e n i n g ,   of  t h e   s l a n t e d   s u r f a c e s   l l a   of  t h e  

d i s p l a c i n g   member s   11  wh ich   d e f i n e   t h e   mouth   of  t he   g r i p p e r  

18  a r e   p o s i t i o n e d   s u b s t a n t i a l l y   in  a l i g n m e n t   w i t h   t he   o u t e r  

p e r i p h e r a l   s u r f a c e   of  t he   r u b b e r   pad   10,   as  shown  in  F I G .  

5.  When  a t t a c h i n g   t h e   s h e e t   1  to   t h e   p l a t e n   2,  t h e r e f o r e ,  

t h e   end  la  of  t he   s h e e t   1  can  s m o o t h l y   be  g u i d e d   a l o n g   t h e  

r u b b e r   pad  10  and  t h e   s l a n t e d   s u r f a c e s   l l a   i n t o   t he   g r i p p e r  

18.   The  end  la  of  t h e   s h e e t   1  t h u s   i n s e r t e d   in  t he   g r i p p e r  

18  is   c l a m p e d   by  t he   c l a m p  3   when  t h e   s o l e n o i d   28  is  d e -  

e n e r g i z e d   to  move  back   t h e   cams  30  f o r   a l l o w i n g   the   l e v e r s  

15  to  move  r a d i a l l y   i n w a r d l y   to   t h e   p o s i t i o n   shown  in  F I G S .  

2  and  4.  When  r e m o v i n g   t he   s h e e t   1  f rom  t h e   p l a t e n   2,  t h e  

end  la  of  t he   s h e e t   1  i s   p o s i t i o n e d   more   r a d i a l l y   o u t w a r d l y  

t h a n   the   o u t e r   p e r i p h e r a l   s u r f a c e   of  t h e   r u b b e r   pad  10  

s i n c e   the   c l amp   3  has   been   d i s p l a c e d   r a d i a l l y   o u t w a r d l y ,   a s  

shown  in  FIG.  5 .  

As  i l l u s t r a t e d   in  FIG.  1,  t h e   g u i d e   members   5  a r e  

s u p p o r t e d   on  an  end  of  a  p l a t e   34  f i x e d   to   t h e   c h a s s i s   o f  

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



p l a t e n   2  ( s e e   FIGS.  4  and  5 ) .   The  g u i d e   m e m b e r s   5  a r e  

s p a c e d   a l o n g   t he   p l a t e n   2  in  c i r c u m f e r e n t i a l   r e g i s t r y   w i t h  

the   r e s p e c t i v e   s l o t s   17,  and   a r e   s m a l l e r   in  w i d t h   t h a n   t h e  

c o r r e s p o n d i n g   s l o t s   17.   When  t h e   c l a m p   3  i s   in  i t s  

r a d i a l l y   o u t w a r d   p o s i t i o n ,   t h e   g u i d e   m e m b e r s   5  can  p a s s  

t h r o u g h   t h e   s l o t s   17,  r e s p e c t i v e l y ,   upon  r o t a t i o n   of  t h e  

p l a t e n   2  fo r   r e l e a s i n g   the   end  la  of  t he   s h e e t   1  f rom  t h e  

p l a t e n   2.  The  g u i d e   m e m b e r s   5  h a v e   d i s t a l   e n d s   5a  l o c a t e d  

more  r a d i a l l y   i n w a r d l y   t h a n   t h e   end  la   of  t h e   s h e e t   1  as  i t  

is   d i s p l a c e d   r a d i a l l y   o u t w a r d l y   b y  t h e   c l a m p   3  as  shown  i n  

FIG.  5 .  

FIGS.   8  t h r o u g h   10  show  t h e   m a n n e r   in  wh ich   t h e  

s h e e t   1  i s   r e l e a s e d   f rom  t h e   p l a t e n   2  w h i l e   t h e   p l a t e n   2  i s  

in  r o t a t i o n .  

When  t he   s h e e t   1  i s   p r i n t e d   on  t h e   p l a t e n   2  w h i l e  

the   p l a t n e   2  is   b e i n g   r o t a t e d ,   t h e   c l a m p   3  i s   d i s p l a c e d  

r a d i a l l y   i n w a r d l y   to  h o l d   t h e   s h e e t   end  la   a g a i n s t   t h e  

p l a t e n   2  as  shown  in  FIG.  8 .  

For  r e l e a s i n g   t h e   s h e e t   1,  t h e   s o l e n o i d   28  i s  

e n e r g i z e d   to  e n a b l e   t he   s h i f t e r   a s s e m b l y   4  to   move  t h e  

c l amp   3  r a d i a l l y   o u t w a r d l y   away  f rom  t h e   p l a t e n   2,  t h u s  

d i s p l a c i n g   the   s h e e t   end  la  more  r a d i a l l y   o u t w a r d l y   t h a n  

t he   d i s t a l   ends   5a  of  t he   g u i d e   member s   5  as  i n d i c a t e d   b y  

the   d o t t e d   l i n e   in  FIG.  9.  When  t he   p l a t e n   2  i s   r o t a t e d   i n  

the   d i r e c t i o n   of  t he   a r r o w   A,  t he   g u i d e   m e m b e r s   5  p a s s  



r e s p e c t i v e l y   t h r o u g h   the   s l o t s   17  in  t he   c l amp   3  and  e n g a g e  

t he   s h e e t   end  l a .   C o n t i n u e d   r o t a t i o n   of  t he   p l a t e n   2 

e n a b l e s   t h e   g u i d e   member s   5  to   r e m o v e   t h e   s h e e t   end  la   o u t  

of  t h e   g r i p p e r   18  and  h e n c e   f rom  t h e   p l a t e n   2,  w h e r e u p o n  

t h e   s h e e t   1  i s   g u i d e d   s l i d a b l y   o n t o   t h e   g u i d e   m e m b e r s   5  a n d  

t he   p l a t e   34,   f rom  w h i c h   t h e   s h e e t   1  w i l l   be  d i s c h a r g e d   o u t  

of  t h e   p r i n t e r .  

T h e r e f o r e ,   t he   s h e e t   1  can  be  r e l e a s e d   f rom  t h e  

p l a t e n   2  and  d i s c h a r g e d   ou t   of  t h e   p r i n t e r   a t   a  h i g h   s p e e d  

and  r e l i a b l y   w i t h o u t   f a i l   w h i l e   t h e   p l a t e n   2  i s  

c o n t i n u o u s l y   r o t a t e d   in  one  d i r e c t i o n .   When  t h e   s h e e t   1  i s  

r e l e a s e d   f rom  t he   p l a t e n   2  as  shown  in  FIG.   10,  t h e   c l amp   3 

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

the   p l a t e n   2.  A c c o r d i n g l y ,   a  s u c c e s s i o n   of  s h e e t s   c a n  

s p e e d i l y   be  a t t a c h e d   to  and  r e l e a s e d   f rom  t h e   p l a t e n   2  f o r  

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

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

p r e s e n t   i n v e n t i o n   has   been  shown  and  d e s c r i b e d   in  d e t a i l ,  

i t   s h o u l d   be  u n d e r s t o o d   t h a t   v a r i o u s   c h a n g e s   a n d  

m o d i f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f r o m  

the   s c o p e   of  t h e   a p p e n d e d   c l a i m s .  



1.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   c o m p r i s i n g :  

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

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

(b)  a  c l a m p   r a d i a l l y   m o v a b l y   m o u n t e d   on  s a i d  

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

s u r f a c e   of  s a i d   p l a t e n   when  s a i d   c l a m p   i s   moved   r a d i a l l y  

i n w a r d l y   t o w a r d   s a i d   p l a t e n ;  

(c)   s h i f t e r   means  o p e r a t i v e l y   c o u p l e d   to   s a i d  

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

s a i d   p l a t e n   t o   move  an  end  of  s a i d   s h e e t   r a d i a l l y   o u t w a r d l y  

away  f rom  s a i d   p l a t e n   when  s a i d   s h e e t   i s   to   be  r e l e a s e d  

f rom  s a i d   p l a t e n ;   a n d  

(d)  g u i d e   means   d i s p o s e d   a d j a c e n t   to   s a i d   o u t e r  

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

t h e   s h e e t   f rom  s a i d   c lamp  and  p l a t e n   in  r e s p o n s e   t o  

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

2.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   c lamp  c o m p r i s e s   a  p l u r a l i t y   o f  

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

m o v a b l e   r a d i a l l y   t o w a r d   and  away  f r o m   s a i d   p l a t e n ,   and  a  

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

e x t e n d i n g   in  l i n e   w i t h   each  o t h e r   a x i a l l y   a l o n g   s a i d   p l a t e n  

f o r   p r e s s i n g   s a i d   s h e e t   end  a g a i n s t   s a i d   o u t e r   p e r i p h e r a l  



s u r f a c e   of  s a i d   p l a t e n .  

3.  A  s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   2,  w h e r e i n   s a i d   p l a t e n   s u p p o r t s   a  p l u r a l i t y   o f  

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

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

g u i d e d   by  s a i d   h o l d e r s ,   r e s p e c t i v e l y ,   when  s a i d   d i s p l a c i n g  

m e m b e r s   a r e   moved  t o w a r d   and  away  f rom  s a i d   p l a t e n .  

4.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   2,  w h e r e i n   s a i d   d i s p l a c i n g   m e m b e r s   and  p r e s s e r s  

j o i n t l y   d e f i n e   t h e r e b e t w e e n   a  g r i p p e r   in  t h e   fo rm  o f - a  

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

f o r   i n s e r t i o n   t h e r e i n   of  s a i d   end  of  t he   s h e e t .  

5.  A  s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   4,  w h e r e i n   s a i d   d i s p l a c i n g   m e m b e r s   h a v e   s l a n t e d  

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

i n w a r d l y   in  s a i d   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 a i d   s l a n t e d  

s u r f a c e s   h a v i n g   ends   a t   an  o p e n i n g   of  s a i d   m o u t h   wh ich   a r e  

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

when  s a i d   c l amp   is   d i s p l a c e d   r a d i a l l y   o u t w a r d l y   away  f r o m  

s a i d   p l a t e n .  

6.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  



c l a i m   2,  w h e r e i n   s a i d   c l amp   i n c l u d e s   a  p l u r a l i t y   of  s p r i n g s  

a c t i n g   on  s a i d   d i s p l a c i n g   member s   f o r   n o r m a l l y   u r g i n g   s a i d  

d i s p l a c i n g   m e m b e r s   to  move  r a d i a l l y   i n w a r d l y   t o w a r d   s a i d  

p l a t e n .  

7.  A  s h e e t   c l amp  and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   2,  w h e r e i n   s a i d   d i s p l a c i n g   m e m b e r s   have   r e s p e c t i v e  

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

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

d i s p o s e d   in  s a i d   p l a t e n   and  m o v a b l e   a x i a l l y   t h e r e i n   f o r  

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

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

p l a t e n .  

8.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   7,  i n c l u d i n g   a  s h a f t   on  w h i c h   s a i d   p l a t e n   i s   m o u n t e d  

f o r   r o t a t i o n   t h e r e a b o u t ,   s a i d   s h i f t e r   means   f u r t h e r  

i n c l u d i n g   a  p u s h e r   r i n g   a x i a l l y   m o v a b l y   bu t   n o n r o t a t a b l y  

m o u n t e d   o n s a i d   s h a f t ,   a  rod   a x i a l l y   m o v a b l y   m o u n t e d   on  s a i d  

p l a t e n   and  h a v i n g   one  end  h e l d   in  s l i d i n g   c o n t a c t   w i t h   a n  

end  s u r f a c e   of  s a i d   p u s h e r   r i n g ,   s a i d   s h i f t e r   cams  b e i n g  

m o u n t e d   on  s a i d   r o d ,   and  a  s o l e n o i d   e n e r g i z a b l e   f o r   a x i a l l y  

mov ing   s a i d   p u s h e r   r i n g   to   move  s a i d   r o d   and  s a i d   s h i f t e r  

cams  t h e r e o f   f o r   d i s p l a c i n g   s a i d   d i s p l a c i n g   m e m b e r s  

r a d i a l l y   o u t w a r d l y   away  f rom  s a i d   p l a t e n .  



9.  A  s h e e t   c l a m p   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   8,  w h e r e i n   s a i d   s h i f t e r   means   a l s o   i n c l u d e s   a  s p r i n g  

a c t i n g   b e t w e e n   s a i d   p l a t e n   and  one  of  s a i d   cams  f o r  

n o r m a l l y   u r g i n g   s a i d   r o d   to  move  s a i d   cams  in  a  d i r e c t i o n  

to  d i s p l a c e   s a i d   d i s p l a c i n g   m e m b e r s   r a d i a l l y   i n w a r d l y  

t o w a r d   s a i d   p l a t e n .  

10.  A  s h e e t   c l amp   and  r e l e a s e   m e c h a n i s m   a c c o r d i n g   t o  

c l a i m   2,  w h e r e i n   s a i d   d i s p l a c i n g   member s   have   s l o t s ,  

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

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

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

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

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

s a i d   p l a t e n   f o r   e n g a g i n g   s a i d   s h e e t   end  to  r emove   t h e   s a m e  

f rom  s a i d   c l a m p .  
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