
J E u r o p a i s c h e s   

Pa ten tamt  

European  Patent  Office  ©  Publication  number:  0  0 6 4   0 8 8  

Office  europeen  des  brevets  A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81103312.5  ©  Int.  CI.3:  A  63  B  4 5 / 0 2  

^   
B  44  C  1/16 

©  Date  of  filing:  02.05.81 

©  Date  of  publication  of  application:  ©Applicant:  The  Meyercord  Co. 
10.11.82  Bulletin  82/45  365  East  North  Avenue 

Carol  Stream  Illinois  60187(US) 
©  Designated  Contracting  States: 

AT  DE  FR  GB  @  Inventor:  Kerwin,  Daniel 

Lombard  lllinois(US) 

©  Inventor:  Trentadue,  Victor 
3026  N.  Windsor  Drive 
Arlington  Heights  Illinois  60004(US) 

©  Representative:  Hoormann,  Walter,  Dr. 
FORRESTER  &  BOEHMERT  Widenmayerstrasse  4/1 
D-8000  Munchen  22(DE) 

©  Machine  for  applying  indicia  to  tennis  ball  felts. 

This  disclosure  relates  to  a  machine  for  applying  indicia, 
preferably  decalcomanias  (decals),  to  felts  that  form  part  of 
tennis  balls.  A  stack  of the  felts  is  placed  in  the  machine,  and 
a  destacking  mechanism  (14)  separates  each  felt  from  the 
stack  and  places  them  on  a  conveyor  (11)  which  moves  the 
felts  to  a  decal  applicating  machine  (12).  After  a  decal  is 
applied  to  each  felt,  the  conveyor  (11)  moves  the  felts  to  a 
restacking  mechanism  (15)  which  lifts  the  felts  off  the 
conveyor  (11)  and  restacks  them.  The  machine  is  preferably 
equipped  to  handle  the  felts  in  pairs  in  order  to  double  the 
speed  of  operation. 



I t   i s   common  p r a c t i c e   to  p l a c e   a  c o m p a n y   name  or  a  

t r a d e m a r k   on  t e n n i s   b a l l s ,   and  i t   h a s   b e e n   c u s t o m a r y   in   t h e  

p a s t   to   p l a c e   s u c h   a  m a r k i n g   on  t h e   b a l l s   a f t e r   t h e y   h a v e  

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

s l o w   and  c u m b e r s o m e ,   h o w e v e r ,   b e c a u s e   of   t h e   r e q u i r e m e n t s  

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

t h e   s e a m s   of   t h e   b a l l s   m u s t   be  a v o i d e d .  

I t   i s   a  g e n e r a l   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o -  
v i d e   a p p a r a t u s   f o r   p r o c e s s i n g   t e n n i s   b a l l   f e l t s   and  f o r   a p p l y -  

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

A p p a r a t u s   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   c o m -  

p r i s e s   a  c o n v e y o r   h a v i n g   an  i n p u t   end  and  a  r e m o v a l   end .   A 

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

end  and  a  r e s t a c k i n g   m e c h a n i s m   a t   t h e   r e m o v a l   end  r e m o v e s   t h e  

f e l t s   f r o m   t h e   c o n v e y o r   and  r e s t a c k s   t h e m .   At  l e a s t   o n e  

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

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

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

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

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

and  f o r   t r a n s f e r r i n g   a  s e p a r a t e d   f e l t   to   t h e   c o n v e y o r .  
The  r e s t a c k i n g   m e c h a n i s m   i n c l u d e s   a  r o t a t a b l e   s h u t t l e ,  

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

t h e   f e l t s   in   t h e   s h u t t l e ,   a  r e s t a c k i n g   m a g a z i n e ,   and  means   f o r  

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

r e s t a c k i n g   m a g a z i n e .  

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

p r e s e n t   i n v e n t i o n   w i l l   b e c o m e   a p p a r e n t   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   t a k e n   in   c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y -  

i n g   f i g u r e s   of  t h e   d r a w i n g s ,   w h e r e i n :  



F i g .   1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  m a c h i n e   i n  

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

F i g .   2  i s   a  t o p  p l a n   v i e w   of   t h e   m a c h i n e   s h o w n   i n  

F i g .   1 ;  

F i g .   3 - i s   a  f r a g m e n t a r y   e n l a r g e d   v i e w   on  t h e   l i n e   3 - 3  

of   F i g .   2,  s h o w i n g  a   d e s t a c k i n g   m e c h a n i s m   of  t h e   m a c h i n e  

shown  in  F i g .   1 ;  

F i g .   4  i s   a  f r a g m e n t a r y   v i e w   t a k e n   on  t h e   l i n e   4 - 4  

of  F i g .   3 ;  

F i g .   5  i s  a   s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   5 -5   o f  

F i g .   1 ;  

F i g .   6  i s   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   6 - 6  

of   F i g .   3 ;  

F i g .   7  i s   a  f u r t h e r   e n l a r g e d   s e c t i o n a l   v i e w   t a k e n  

on  t h e   l i n e   7 -7   o f   F i g .   4 ;  

F i g .   8  i s   a  f r a g m e n t a r y   v i e w   p a r t i a l l y   in   s e c t i o n   o f  

p a r t   of   t h e   d e s t a c k i n g   m e c h a n i s m ;  

F i g s .   9  t h r o u g h   12  a r e   v i e w s   i l l u s t r a t i n g   t h e   o p e r a t i o n  

of  t h e   d e s t a c k i n g   m e c h a n i s m ;  

F i g .   13  i s   a  v i e w   t a k e n   on  t h e   l i n e   1 3 - 1 3   o f   F i g .   1  

-and  s h o w i n g   a  r e s t a c k i n g   m e c h a n i s m   of   t h e   m a c h i n e ;  

F i g .   14  i s   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   1 4 - 1 4  

of   F i g .   1 3 ;  

F i g s   15  t h r o u g h   17  a r e   v i e w s   i l l u s t r a t i n g   t h e   o p e r a -  
t i o n   of   t h e   r e s t a c k i n g   m e c h a n i s m   shown  on  F i g s .   13  and  1 4 ;  

F i g .   18  i s   a  d i a g r a m m a t i c   v i e w   of  a  p o w e r   and   c o n t r o l  

m e c h a n i s m   of   t h e   m a c h i n e .  

W i t h   r e f e r e n c e   to   F i g u r e s   1  and   2  of   t h e   d r a w i n g s ,   t h e  

m a c h i n e   i s   i n d i c a t e d   g e n e r a l l y   by  t h e   r e f e r e n c e   n u m e r a l   1 0  

and  i s   d e s i g n e d   to   a p p l y   d e c a l s   t o   t e n n i s   b a l l   f e l t s .   T h e  

m a c h i n e   10  i n c l u d e s   an  e n d l e s s   c o n v e y o r   11  f o r   m o v i n g   t e n n i s  

b a l l   f e l t   p a s t   two  d e c a l   a p p l i c a t o r s   12  and  13,   a  d e s t a c k i n g  

m e c h a n i s m   14  f o r   s e p a r a t i n g   f e l t s   f r o m   s t a c k s   of   f e l t s   a n d  

p l a c i n g   t h e   f e l t s   on  t h e   i n p u t   end  o f   t h e   c o n v e y o r   11,   a n d  

a  r e s t a c k i n g   m e c h a n i s m   15  f o r   r e m o v i n g   t h e   f e l t s   f r o m   t h e  

r e m o v a l   end  o f   t h e   c o n v e y o r   11  and  s t a c k i n g   t h e m   in   m a g a z i n e s  



of  t h e   r e s t a c k i n g   m e c h a n i s m   15.   The  m a c h i n e   10  f u r t h e r  

i n c l u d e s   a  f r a m e   16  f o r   s u p p o r t i n g   t h e   v a r i o u s   o p e r a -  

t i n g   p a r t s ,   and   a  d r i v e   m e c h a n i s m   ( t o   be  d e s c r i b e d   l a t e r )  

f o r   d r i v i n g   t h e   v a r i o u s   p a r t s   in   s y n c h r o n i s m .   The  c o n -  

s t r u c t i o n   of   t h e   f r a m e   16  may  be  c o n v e n t i o n a l   in   n a t u r e  

and  d o e s   n o t   f o r m   p a r t   of   t h e   p r e s e n t   i n v e n t i o n .   W h i l e  

t h e   m a c h i n e   10  may  be  c o n s t r u c t e d   to   h a n d l e   t h e   f e l t s   o n e  

a t   a  t i m e ,   i t   i s   p r e f e r r e d   t h a t   t h e   m a c h i n e   be  d e s i g n e d ,  

as  i l l u s t r a t e d   in   t h e   d r a w i n g s ,   to   h a n d l e   t h e   f e l t s   i n  

p a i r s   in   o r d e r  t o   d o u b l e   t h e  s p e e d  o f   o p e r a t i o n .  

The  m a c h i n e   o p e r a t i o n ,   b r i e f l y   s t a t e d ,   i s   t h a t   t h e  

d r i v e   m e c h a n i s m   m o v e s   t h e   c o n v e y o r   11  in   t h e   c l o c k w i s e  

d i r e c t i o n   as   s e e n   in   F i g .   1  in   an  i n t e r m i t t e n t   t y p e   o f  

m o t i o n .   E a c h   t i m e   t h e   c o n v e y o r   11  i s   s t a t i o n a r y ,   t h e  

f o l l o w i n g   e v e n t s   o c c u r :   t h e   a p p l i c a t o r s   12  and  13  p l a c e  

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

t h e   m a c h i n e s ,   t h e   d e s t a c k i n g   m e c h a n i s m   14  p l a c e s   two  f e l t s  

in   s i d e - b y - s i d e   r e l a t i o n   on  t h e   c o n v e y o r   11,   and  t h e  

r e s t a c k i n g   m e c h a n i s m   r e m o v e s   two  f e l t s   f r om  t h e   c o n v e y o r  
11  and  s t a c k s   t h e m   in   m a g a z i n e s   of   t h e   r e s t a c k i n g   m e c h a n -  

i sm.   A f t e r   t h e   f o r e g o i n g   e v e n t s   o c c u r ,   t h e   d r i v e   m e c h a n i s m  

moves   t h e   c o n v e y o r   11  f o r w a r d l y ,   w h i c h   i s   in   t h e   c l o c k -  

w i s e   d i r e c t i o n ,   a  d i s t a n c e   e q u a l   to  two  d e c a l s   on  t h e  

c o n v e y o r   11,   and  t h e n   s t o p s   a g a i n   w h i l e   t h e   p r e v i o u s l y  

d e s c r i b e d   e v e n t s   o c c u r   o n c e   a g a i n   in   t h e   n e x t   c y c l e .  

The  c o n v e y o r   11  i s   b e s t   i l l u s t r a t e d   in   F i g u r e s   2 

t h r o u g h   5,  and  i t   i n c l u d e s   two  s i d e - b y - s i d e   l i n k   c h a i n  

s e c t i o n s   21  and  22.   E a c h   of   t h e   s e c t i o n s   21  and  22  c o n -  
s i s t s   of   a  s e r i e s   of  s u b s t a n t i a l l y   s q u a r e   p l a t e s   23  w h i c h  

a r e   l i n k e d   t o g e t h e r ,   and  t h e   two  s e c t i o n s   21  and  22  a r e  
t r a i n e d   a r o u n d   two  s p r o c k e t s   24  and  25  a t   t h e   o p p o s i t e   e n d s  

of  t h e   m a c h i n e .   The  s p r o c k e t s   24  and  25  a r e   i n t e r m i t -  

t e n t l y   d r i v e n   in   o r d e r   to   move  t h e   c h a i n s   21  and  22  c l o c k -  

w i s e ,   as  p r e v i o u s l y   m e n t i o n e d .   As  i s   b e s t   shown  in   F i g u r e s  
3  and  5,  t h e   u p p e r   r u n s   21a  and  22a  of  t h e   c h a i n   s e c t i o n s  

s l i d e   on  s t a t i o n a r y   v e r t i c a l l y   e l o n g a t e d   b a r s   26  w h i c h  

s u p p o r t   t h e   u p p e r   r u n s   21a  and  22a  so  t h a t   t h e y   w i l l  

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



On  t h e   o u t e r   s i d e   of   e a c h   o f   t h e   s q u a r e   p l a t e s   2 3  

i s   p r o v i d e d   a  p l u r a l i t y   o f   g u i d e  p i n s   28 .   The  p i n s   2 8  

on  e a c h   of   t h e   p l a t e s   23  a r e   s p a c e d   a p a r t  a r o u n d   t h e  

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

r e f e r e n c e   n u m e r a l   29  in   F i g .   4,  may  be  r e c e i v e d   b e t w e e n  

t h e   p i n s   28  of  an  a s s o c i a t e d   p a i r   o f   t h e   p l a t e s   23.   T h e  

p i n s   28  h o l d   t h e   f e l t s   in   p l a c e   on  t h e   p l a t e s   d u r i n g  

m o v e m e n t   of   t h e   c o n v e y o r .  

T h e  d e s t a c k i n g   m e c h a n i s m   .14  i s   s h o w n   i n   g r e a t e r  

d e t a i l   i n   F i g s .   3  t h r o u g h   8,  and   i n c l u d e s   two   v e r t i c a l l y  

e x t e n d i n g   m a g a z i n e s   41  and   42 ,   e a c h   o f   w h i c h   i s   s h a p e d   t o  

r e c e i v e   a  s t a c k   of  t h e   f e l t s   29.   As  i s   w e l l   known  t o  

t h o s e   s k i l l e d   in   t h i s   a r t ,   one   s i d e   of   e a c h   f e l t   29  i s  

c o a t e d   w i t h   an  a d h e s i v e   c o m p o u n d   and   t h e   o p p o s i t e   s i d e  

i s   c o v e r e d   w i t h   a  f u z z y   m a t e r i a l .   The  f e l t s   29  a r e  

s t a c k e d   in   t h e   m a g a z i n e s   w i t h   t h e   f u z z y   s i d e s   f a c i n g  

d o w n w a r d l y ,   and   t h e   f e l t s   i n   e a c h   s t a c k   a r e   s l i g h t l y  

g l u e d   t o g e t h e r   b e c a u s e   t h e y   a r e   s t a c k e d   b e f o r e   t h e   a d h e -  

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

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

l e a v i n g   t h e   m a c h i n e   10,   to   f o r m   a  t e n n i s   b a l l .   D u r i n g  

t h e   m a n u f a c t u r e   of   t h e   t e n n i s   b a l l   f e l t s ,   t h e   a d h e s i v e  

i s   a p p l i e d   to   one   s i d e   of  a  l a r g e   s h e e t   o f   t h e   f e l t  

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

s t a c k e d   one  on  t o p   of   t h e   o t h e r ,   and   t h e   s t a c k e d   s h e e t s  

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

f e l t s .   As  m e n t i o n e d ,   t h e   a d h e s i v e   i s   u s u a l l y   n o t   c o m -  

p l e t e l y   d r y   when  t h e   l a r g e   s h e e t s   a r e   s t a c k e d ,   t h i s   w e t -  

n e s s   of  t h e   a d h e s i v e   p l u s   t h e   p r e s s u r e   a p p l i e d   on  t h e  

s h e e t s   a t   t h e   t i m e   t h a t   t h e   f e l t s   a r e   c u t   c a u s e s   t h e  

f e l t s   to  s t i c k   t o g e t h e r .   As  w i l l   be  d e s c r i b e d   in   d e t a i l  

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

d e s t a c k i n g   m e c h a n i s m   14  in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n   s e p a r a t e s   t h e   f e l t s   e v e n   t h o u g h   t h e y   may  b e  

s t u c k   t o g e t h e r .  



As  p r e v i o u s l y   m e n t i o n e d ,   t h e   two  m a g a z i n e s   41  a n d  

42  a r e   m o u n t e d   a b o v e   t h e   c o n v e y o r   21  as   i s   b e s t   s h o w n  

in   F i g s .   3  and   5.  The  two  m a g a z i n e s   41  and  42  a r e   f a s -  

t e n e d   to   and  a r e   s u p p o r t e d   by  v e r t i c a l l y   e x t e n d i n g   b a r s  

43  and  44  ( F i g .   3)  w h i c h   a r e   s u p p o r t e d   by  f r a m e   m e m b e r s  

of   t h e   m a c h i n e .   M o v a b l y   m o u n t e d   b e l o w   t h e   l o w e r   e n d s  

of   t he   two  m a g a z i n e s   41  and  42  a r e   two  h e a d s   or  p a d d l e s  

46  and  47  ( F i g s .   5,  6  and  8 ) ,   and  a  b l a d e   48.   The  t w o  

h e a d s   4.6  .and  47  a r e   m o v a b l e   f r o m   a  f i r s t   or   u p p e r  

p o s i t i o n   ( shown  in   F i g .   5)  w h e r e   t h e   u p p e r   s u r f a c e s   o f  

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

f e l t s   of  t h e   s t a c k s   in   t h e   two  m a g a z i n e s   41  and  42,   a n d  

a  s e c o n d   or   l o w e r   p o s i t i o n   ( F i g .   12)  w h e r e   t h e   two  h e a d s  

46  and  47  have   b e e n   p i v o t e d   180°   and  s p a c e d   d o w n w a r d l y  

and  w h e r e   t h e y   p l a c e   t h e   s e p a r a t e d   f e l t s   on  the   c o n v e y o r  

21.  D u r i n g   t h e   t i m e   t h a t   t h e   h e a d s   46  and  47  a r e   in   t h e  

u p p e r   p o s i t i o n ,   t h e y   s u p p o r t   t h e   two  s t a c k s   of  f e l t s ,   a n d  

a  v a c u u m   h o l d s   t h e   l o w e r m o s t   f e l t s   f i r m   w h i l e   t h e   l o w e r -  

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

b l a d e   48.   D u r i n g   t h e   t i m e   t h a t   t h e   two  h e a d s   46  and  4 7  

a r e   d o w n w a r d l y   d i s p l a c e d   away  f rom  t h e   s t a c k s ,   t h e   s t a c k s  

a r e   s u p p o r t e d   by  t h e   b l a d e   4 8 .  

The  two  h e a d s   46  and   47  a r e   s u p p o r t e d   f o r   v e r t i c a l  

and  p i v o t a l   m o v e m e n t   by  two  v e r t i c a l l y   e x t e n d i n g  

s t a t i o n a r y   p l a t e s   51  and   52  ( F i g s .   3  and  5)  w h i c h   in   t u r n  

a r e   s u p p o r t e d   by  c h a n n e l s   53  and  t h e   f r a m e   16.  W i t h   s p e c i -  

f i c   r e f e r e n c e   to   F i g u r e   8  w h i c h   shows  t h e   h e a d   46,   t h e   h e a d  

c o m p r i s e s   a  f l a t   p l a t e   54  h a v i n g   a  p l u r a l i t y   of   h o l e s   5 6  

f o r m e d   t h r o u g h   i t ,   and   t h e   u n d e r s i d e   o f   t h e   p l a t e   54  h a s  a  

c h a n n e l   or   a i r   p a s s a g e   57  f o r m e d   in   a  U - s h a p e d   h e a d   s u p -  

p o r t   58.  The  h o l e s   56  in   t h e   p l a t e   54  a r e   in   f l o w   c o m m u n i -  

c a t i o n   w i t h   t h e   p a s s a g e   57  and  s e a l s   59  a r e   p r o v i d e d   t o  

s e a l   t h e   c o n n e c t i o n s   to   t h e   p a s s a g e   57.  At  e a c h   end  of   t h e  

s u p p o r t   58  i s   p r o v i d e d   a  c o u p l i n g   61  w h i c h   c o n n e c t s   an  a i r  

h o s e   to  t h e   p a s s a g e   57.   The  c o u p l i n g s   61  c o n n e c t   w i t h  

t u b e s   65  t h a t   e x t e n d   t h r o u g h   s l o t s   66  ( F i g s .   3  and  9  t h r o u g h  

12)  f o r m e d   in  t h e   two  s i d e   p l a t e s   51  and  52.   The  t u b e s   65  



a r e   s i z e d   to   s l i d e   and   p i v o t   w i t h i n   t h e   s l o t s   6 6 .  

F u r t h e r   c o n n e c t e d   t o   t h e   two   t u b e s   65  a r e   two  b a r s   67  

and   68  l o c a t e d   a t   t h e   o p p o s i t e   - s i d e s   o f   t h e   h e a d   s u p p o r t  

58,  b e t w e e n   t h e   s u p p o r t   58  and  t h e   two  p l a t e s   51  and  5 2 .  

The  u p p e r   e n d s   of  t h e   b a r s   67  and   68  a r e   p i v o t a b l y   c o n -  

n e c t e d   t o   t h e   two  t u b e s   65  in   t h e   a r e a   i n d i c a t e d   a t   6 9 ,  

and   t h e   two  b a r s   67  and   68  e x t e n d   d o w n w a r d l y   f r o m   t h e  

s u p p o r t   58.   W i t h   r e f e r e n c e   t o   F i g .   5,  t h e   l o w e r   e n d s   o f  

t h e   two  b a r s - 6 7 . a n d   68  a r e   c o n n e c t e d   t o   a  c r o s s b a r   7 1  

w h i c h   f o r m s   p a r t   of   a  c a r r i a g e   f o r   m o v i n g  t h e   h e a d s   4 6  

and  47  u p w a r d l y   and  d o w n w a r d l y .   The  b a r   7 1  i s   l o c a t e d  

s u b s t a n t i a l l y   s t r a i g h t   b e l o w   t h e   two  h e a d s   46  and   4 7 ,  

and  t h e   two  b a r s   67  and   68  a r e   c u r v e d   a d j a c e n t   t h e i r  

u p p e r   e n d s   so  t h a t   t h e y   w i l l   c l e a r   l o w e r   two  p i v o t  

c o n n e c t i o n s   72  and  73  ( F i g s .   5  a n d   8 ) ,   t h e   c u r v a t u r e   of   t h e  

two  b a r s   67  and  68  b e i n g   i n d i c a t e d   in   F i g .   6  by  t h e  

r e f e r e n c e   n u m e r a l   74.  W i t h   s p e c i f i c   r e f e r e n c e   to   F i g .  

8,  t h e   p i v o t   r o l l e r s   72  and   73  e n g a g e   t h e   v e r t i c a l   l e g s  

of   t h e   s u p p o r t   58,  and  t h e   two  r o l l e r s   72  and   73  a r e  

r o t a t a b l y   m o u n t e d   as  i n d i c a t e d   a t   75  on  t h e   two  p l a t e s  

51  and  52.   The  two  r o l l e r s   72  and  73  e x t e n d   i n t o   e l o n g -  

a t e d   s l o t s   76  f o r m e d   in   t h e   two  v e r t i c a l   l e g s   of   t h e  

s u p p o r t   58 ,   t h e   two  s l o t s   76  e x t e n d i n g   v e r t i c a l l y  

and  b e i n g   b e l o w   t h e   two  t u b e s   65  when  t h e   h e a d s   46  a n d  

47  a r e   i n   t h e   u p p e r m o s t   p o s i t i o n   as  shown  in   F i g u r e s   8 

and  9 .  

W i t h   r e f e r e n c e   to   F i g s .   3  and  9  t h r o u g h   12,   t h e  

s l o t   66  f o r m e d   in   e a c h   of   t h e   v e r t i c a l l y   e x t e n d i n g   p l a t e s  

51  and  52  i s   v e r t i c a l l y   e l o n g a t e d   and  c u r v e s   a r o u n d  

t h e   p i v o t   r o l l e r   s u p p o r t s   74.  A s s u m i n g   t h a t   t h e   h e a d s  

46  and  47  a r e   i n i t i a l l y   i n   t h e i r   u p p e r   p o s i t i o n s   as  s h o w n  

in   F i g s .   8  and  9,  when  t h e   two  b a r s   67  and   68  a r e   p u l l e d  

d o w n w a r d l y   due   to   d o w n w a r d   m o v e m e n t   of  t h e   c r o s s b a r   7 1 ,  

t h e   t u b e s   65  a r e   moved  d o w n w a r d l y   in   t h e   s l o t s   66  w h i l e ,  

a t   t h e   same  t i m e ,   t h e   s u p p o r t   58  p i v o t s   a b o u t   t h e   r o l l e r s  

72  and  73.   The  h e a d s   46  and   47  s w i n g   t h r o u g h   a  180°  a r c  



as   t h e  t u b e s   65  a r e   moved   f r o m   t h e   u p p e r   e n d s   of   t h e  

s l o t s  6 6   t o   t h e   l o w e r   e n d   o f   t h e   s l o t s ,   a n d   t h e   r o l l e r s  

72  and  73  b o t h   t u r n   and   move  l o n g i t u d i n a l l y   i n   t h e  s l o t s  

76  of   t h e   s u p p o r t   58  d u r i n g   t h i s  t u r n i n g   m o v e m e n t   as  s h o w n  

in   F i g s . . 9   to   12.   When  t h e   b a r s   67  and   68  a r e   in   t h e i r  

u p p e r m o s t   p o s i t i o n s   as  shown  i n   F i g u r e s   5,  8  and  9,  t h e  

two  h e a d s   46  and   47,   w h i c h   a r e   b o t h   c a r r i e d   by  t h e   s u p p o r t  

58  as  shown  in   F i g .   6,  a r e   i n   t h e   u p p e r   p o s i t i o n s   a n d  

f a c e   t h e  u n d e r s i d e s   of  t h e  t w o   m a g a z i n e s .   As  shown  i n  

F i g u r e   9,  t h e   h e a d s   e n g a g e   t h e   l o w e r m o s t  f e l t s ,   i n d i c a t e d  

b y . t h e   r e f e r e n c e   n u m e r a l s   29a  and   2 9 b ,   of   t h e   s t a c k s   i n  

t h e   two  m a g a z i n e s   41  and  42.  As  t h e   two  b a r s   67  and  68  

a r e   moved  d o w n w a r d l y ,   t h e   h e a d s   46  and   47  a r e   p i v o t e d  

180°   and   f a c e   d o w n w a r d l y   and  a r e   d i r e c t l y   o v e r   t h e   t w o  

s e c t i o n s   21  and   22  of   t h e   c o n v e y o r   11 .   T h i s   p o s i t i o n  

i s   shown  i n   F i g u r e   12.   At  t h i s   t i m e ,   t h e   c o n t r o l   f o r  

t h e   a i r   s u p p l y   t o   t h e   t u b e s   65  i s   a d j u s t e d   to   r e l e a s e   t h e  

f e l t s   29a  and   29b ,   and   t h i s   i s   p r e f e r a b l y   d o n e   by  a p p l y -  

i n g   a  s l i g h t   p o s i t i v e   a i r   p r e s s u r e   w i t h i n   t h e   p a s s a g e   57  

and   t h e   h o l e s   56  in   o r d e r   to   p u s h   t h e   f e l t s   o f f   of   t h e  

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

p i n s   28.  A f t e r   t h e   f e l t s   h a v e   b e e n   r e l e a s e d   by  t h e   h e a d s ,  

t h e   b a r s   67  and  68  a r e   moved  u p w a r d l y   a g a i n   in   o r d e r   t o  

p i v o t   t h e   h e a d s   in   t h e   r e v e r s e   d i r e c t i o n   and   to   r e t u r n  

them  to   t h e   p o s i t i o n   shown  in   F i g u r e   9 .  

D u r i n g   t h e   t i m e   t h a t   t h e   h e a d s   46  and   47  a r e   d i s -  

p l a c e d   d o w n w a r d l y ,   t h e   s t a c k s   in   t h e   two  m a g a z i n e s   a r e  

s u p p o r t e d   by  t h e   b l a d e   48.  As  soon   as  t h e   h e a d s   h a v e  

b e e n   r e t u r n e d   to   t h e   u p p e r   p o s i t i o n ,   t h e   b l a d e   81  i s  

r e t r a c t e d   and  t h e   two  s t a c k s   of   f e l t s   s h i f t   d o w n w a r d l y  

by  g r a v i t a t i o n a l   f o r c e   and  a r e   o n c e   a g a i n   s u p p o r t e d   b y  
t h e   two  h e a d s .   At  a p p r o x i m a t e l y   t h i s   t i m e ,   t h e   v a c u u m  

i s   a g a i n   a p p l i e d   to   t h e   p a s s a g e   57  and   to   t h e   h o l e s   5 6  

in   o r d e r   to   s e c u r e l y   h o l d   t h e   l o w e r m o s t   f e l t s   of   t h e   t w o  

s t a c k s .  



W i t h   s p e c i f i c   r e f e r e n c e   to   F i g u r e   5,  t h e   two  b a r s  

67  a n d   6 8  a r e   c o n n e c t e d   t o   t h e   c r o s s   b a r   71  by  t w o  

p i v o t a b l e   c o n n e c t i o n s   i n d i c a t e d   a t   82  a n d   83 .   The  b a r  

71  i s   moved   v e r t i c a l l y , a s   s e e n   in   F i g .   5,  by  an  a i r  

c y l i n d e r   84.  Two  g u i d e   r o d s   86  g u i d e   t h e   m o v e m e n t   o f  

t h e   b a r   71  as  t h e   b a r   71  i s   moved  i n   a  r e c i p r o c a t i n g  

m o t i o n   by  t h e   p i s t o n   r o d   87  of  t h e   a i r   c y l i n d e r   8 4 .  

The  two  p i v o t a l   c o n n e c t i o n s   82  and  83  p e r m i t   t h e   t w o  

b a r s   67  and  68  to   p i v o t   s l i g h t l y   as   t h e   two   t u b e s   6 5  

f o l l o w   t h e  c u r v a t u r e   o f   t h e   s l o t s   6 6 .  

The  b l a d e   48  i s   in   a  h o r i z o n t a l   p l a n e   and   i s  

l o c a t e d   j u s t   b e l o w   t h e   l o w e r   e n d s   of   t h e   two  m a g a z i n e s  

41  and  42  and  j u s t   a b o v e   t h e   l e v e l   of   t h e   u p p e r   s i d e s  

of  t h e   h e a d s   46  and   47  when   t h e   h e a d s   a r e   in   t h e i r  

u p p e r m o s t   p o s i t i o n s .   W i t h   r e f e r e n c e   to   F i g u r e s  

3,  4  and   7,  t h e   b l a d e   48  c o n s i s t s   of   one   b r o a d   b l a d e  

h a v i n g   a  w i d t h   a p p r o x i m a t e l y   e q u a l   to   t h e   d i m e n s i o n  

a c r o s s   t h e   two  m a g a z i n e s .   At  i t s   s i d e   e d g e s   and   a t  

t h e   c e n t e r ,   t h e   b l a d e   i s   s u p p o r t e d   by  t h r e e   s t r a p s  

91  and  92  on  a  c a r r i a g e   93.  The  c a r r i a g e   93  i s  

. m o v a b l y   m o u n t e d   in   a  r e c t a n g u l a r   f r a m e   94  f o r m e d   b y  

f o u r   s i d e   m e m b e r s   95,   and  t h e   f r a m e   94  f u r t h e r   i n c l u d e s  

two  t r a c k s   96  and  97.   W i t h   r e f e r e n c e   to   F i g u r e   4  and  7 ,  

t h e   two  t r a c k s   96  and   97  h a v e   h o r i z o n t a l l y   e x t e n d i n g  

s l o t s   99  f o r m e d   in   t h e i r   s i d e s   w h i c h   a r e   a d j a c e n t  

t h e   b l a d e   48,   and   two  p a i r s   of  r o l l e r s   101  f a s t e n e d  

to  t h e   f o u r   c o r n e r s   o f   t h e   c a r r i a g e   93  and   f i t   i n  

t h e   s l o t s   99.  The  a x e s   of   t h e   r o l l e r s   101  a r e   h o r i -  

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

as  w i l l   be  a p p a r e n t   f r o m   F i g u r e   7.  F o u r   a d d i t i o n a l  

r o l l e r s   103  a t   t h e   c o r n e r s   of   t h e   c a r r i a g e   93  e n g a g e  
t h e   v e r t i c a l   s i d e s   of   t h e   t r a c k s   96  and   97,   and   t h e  

r o l l e r s   103  p r e v e n t   h o r i z o n t a l   m o v e m e n t   l a t e r a l l y   a s  

s e e n   in   F i g u r e   7 .  



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

m e n t   on  t h e   t r a c k s   9.6  and   97  and  t h e   c a r r i a g e   i n c l u -  

d i n g   t h e   b l a d e   48  i s   moved   by  an  a i r   c y l i n d e r   1.06 

( F i g .   4 ) .   The  c y l i n d e r   106  i s   f a s t e n e d   to   a  s i d e  

95  of   t h e .  r e c t a n g u l a r   f r a m e   94  and  t h e   p i s t o n   r o d  

107  of   t h e   c y l i n d e r   106  i s   f a s t e n e d   to   a  b a r   1 0 8  

t h a t   f o r m s   p a r t   o f  t h e   c a r r i a g e   93.  T h u s ,   a c t u a t i o n  

of  t h e   a i r   c y l i n d e r   106  m o v e s   t h e   r o d   107  i n   a  

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

93  m o v i n g  b e t w e e n   a  r e t r a c t e d   p o s i t i o n   shown   i n  

F i g .   4  and  an  e x t e n d e d   p o s i t i o n   w h e r e   t h e   b l a d e   4 8  

i s   u n d e r n e a t h   t h e   two  s t a c k s   of   t h e   f e l t s   i n   t h e  

m a g a z i n e   as  shown  i n   F i g u r e   9.  W i t h   r e f e r e n c e   t o  

F i g u r e   4,  in   t h e   e x t e n d e d   p o s i t i o n   t h e   b l a d e   48  i s  

d i s p l a c e d   u p w a r d l y   and   i s   b e l o w   t h e   two  m a g a z i n e s  

41  and  4 2 .  

A l s o   m o u n t e d   on  a  member   95  of  t h e   f r a m e   94  i s  

a  s h o c k   a b s o r b e r   109  and  a  s t o p   111  w h i c h   r e s p e c t i v e l y  

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

s t o p   a t   t h e   e x t e n d e d   p o s i t i o n .   At  t h e   o p p o s i t e  

end  of  t h e   f r a m e   94,   a n o t h e r   member   95  s u p p o r t s  

a n o t h e r   s h o c k   a b s o r b e r   113  t h a t   c u s h i o n s   t h e   s t o p  

of  t h e   c a r r i a g e   when   t h e   c a r r i a g e   r e a c h e s   t h e   r e -  

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

In  o p e r a t i o n ,   when   t h e   c a r r i a g e   i s   in   t h e   r e -  

t r a c t e d   p o s i t i o n ,   shown   in   F i g u r e   4,  t h e   b l a d e   48  

i s   d i s p l a c e d   to   one   s i d e   of   t h e   m a g a z i n e s   41  and  4 2 ,  

t h e   two  h e a d s   46  and  47  a r e   in   t h e i r   u p p e r   p o s i t i o n  

i m m e d i a t e l y   b e l o w   t h e   two  m a g a z i n e s ,   and  t h e   t w o  

s t a c k s   of  f e l t s   a r e   s u p p o r t e d   on  t h e   u p p e r   s u r -  
f a c e s   of  t h e   two  h e a d s   46  and  47.  At  t h i s   t i m e ,   a  

p a r t i a l   v a c u u m   i s   a p p l i e d   to   t h e   two  c o u p l i n g s   61  a n d  

62  and  t h e   l o w e r m o s t   f e l t s   29a  and  29b  of  t h e   t w o  

s t a c k s   a r e   f i r m l y   h e l d   by  t h e   v a c u u m   in   t h e   two  h e a d s .  

The  a i r   c y l i n d e r   106  i s   t h e n   a c t u a t e d   to   move  t h e  

b l a d e   48  f rom  t h e   r e t r a c t e d   p o s i t i o n   to   t h e   e x t e n d e d  



p o s i t i o n ,   and   t h e   b l a d e   4 8  n o v e s   b e t w e e n   t h e   l o w e r -  

m o s t   f e l t s   2 9 a   and   2 9 b  a n d   t h e  n e x t   a d j a c e n t   f e l t s .   A s  

w i l l   be  a p p a r e n t   f r o m   F i g u r e   9 ,  . t h e   s p a c i n g   of   t h e   b l a d e  

48  a b o v e   t h e   two  h e a d s   46  and   47  i s   a p p r o x i m a t e l y   e q u a l  

t o   t h e   t h i c k n e s s   of   t h e   f e l t s   29a  and  29b  so  t h a t   t h e  

b l a d e   moves   t h r o u g h   t h e   two  s t a c k s   j u s t   i m m e d i a t e l y  

a b o v e   t h e   two  l o w e r m o s t   f e l t s .   The  l e a d i n g   e d g e   of   t h e  

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

b l a d e   s e p a r a t e s   t h e   two  l o w e r m o s t   f e l t s   f r o m   t h e   o t h e r  

f e l t s ,   and  a f t e r   t h e   b l a d e   h a s   moved   t h r o u g h   t h e   t w o  

s t a c k s ,   t h e   s t a c k s   a r e   s u p p o r t e d   by  t h e   b l a d e   48  w h i c h  

i s   t h e n   h e l d   in   t h e   e x t e n d e d   p o s i t i o n .   As  p r e v i o u s l y  

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

t h e   s t a c k s   a r e   h e l d   t o g e t h e r   by  t h e   a d h e s i v e ,   and   t h e  

b l a d e   48  s e r v e s   to   b r e a k   t h e   h o l d   o f   t h e   a d h e s i v e ,  

or   to   s e v e r   t h e   l o w e r m o s t   f e l t s   f r o m   t h e   o t h e r   f e l t s .  

The  p a r t i a l   v a c u u m   e x i s t i n g   i n   t h e   p a s s a g e s   57  and  t h e  

h o l e s   56  of   t h e   two  h e a d s   f i r m l y . h o l d s   t h e   two  l o w e r m o s t  

f e l t s   29a  and   29b  d u r i n g   t h i s   s e p a r a t i n g   o p e r a t i o n   s o  

t h a t   t h e   l o w e r m o s t   f e l t s   a r e   n o t - w r i n k l e d   o r   f o l d e d   b y  

t h e   m o v e m e n t   of   t h e   b l a d e   t h r o u g h  t h e   two  s t a c k s .  

A f t e r   t h e   b l a d e   48  h a s   moved   t h r o u g h   t h e   two  s t a c k s   a n d  

s e p a r a t e d   t h e   l o w e r m o s t   f e l t s ,   t h e   two  h e a d s   a r e   p i v o t e d  

180°  and  m o v e d   d o w n w a r d l y   as   p r e v i o u s l y   d e s c r i b e d  

and  t r a n s f e r   t h e   two  f e l t s   to   t h e   c o n v e y o r .   D u r i n g   t h i s  

h e a d   m o v e m e n t   t h e   b l a d e   48  s u p p o r t s   t h e   s t a c k s   as  p r e -  

v i o u s l y   m e n t i o n e d .   A f t e r   t h e   f e l t s   h a v e   b e e n   t r a n s -  

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

a g a i n   and  t h e   b l a d e   48  i s   r e t r a c t e d ,   p e r m i t t i n g   t h e  

two  s t a c k s   of   f e l t s   to   s h i f t   d o w n w a r d l y   u n t i l   t h e y   a r e  

a g a i n   s u p p o r t e d   on  t o p   of   t h e   two  h e a d s   46  and  47,   t h e r e -  

by  c o m p l e t i n g   a  c y c l e   of   o p e r a t i o n .   The  f o r e g o i n g   c y c l e  

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

m a c h i n e .  



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

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

t h e   c o n v e y o r   11  a n d   t h e y   a r e   r e s t a c k e d   by  t h e   r e s t a c k i n g  

m e c h a n i s m   15  w h i c h   i s  b e t t e r   shown  in   t h e   F i g u r e s   13  t o  

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

131  w h i c h   has   one   s i d e   e x t e n d i n g   a b o v e   t h e   two  c o n v e y o r  

s e c t i o n s   21  and  22 ,   and   t h e   o p p o s i t e   s i d e   e x t e n d i n g  

b e l o w   a  p a i r   of  v e r t i c a l l y   e x t e n d i n g   m a g a z i n e s   132  a n d  

133 .   The  s h u t t l e   1 3 1 . i n c l u d e s  . a   l o w e r   c i r c u l a r   p l a t e  

134  h a v i n g   f o u r . o p e n i n g s  1 3 6   t h r o u g h   139  f o r m e d   t h e r e i n ,  

t h e   o p e n i n g s   136  a n d   137  b e i n g . f o r m e d   in   s i d e   by  s i d e  

r e l a t i o n   a t   one  s i d e   of   t h e   p l a t e   134  and  t h e   o t h e r   t w o  

o p e n i n g s   138  and  139  b e i n g   s i m i l a r l y   f o r m e d   b u t   1 8 0 °  

d i s p l a c e d   f rom  t h e   o p e n i n g s   136  and  137 .   An  u p p e r   a n n u l a r  

member   135  i s   s e c u r e d   to   t h e   p l a t e   134  by  b r a c e s   140  a n d  

s t i f f e n s   t h e   p l a t e   1 3 4 .   The  s h u t t l e   131  i s   r o t a t a b l y  

s u p p o r t e d   by  a  v e r t i c a l   p o s t   or   s h a f t   141  w h i c h   i s  

r o t a t a b l y   m o u n t e d   on  a  p l a t e   142  t h a t   f o r m s   p a r t   o f  

t h e   m a c h i n e   f r a m e   16.   The  l o w e r   end  of  t h e   s h a f t   1 4 1  

i s   c o n n e c t e d   to   t h e   o u t p u t   o f   a  d r i v e   m e c h a n i s m   1 4 6  

and  i s   c o n n e c t e d   to   t u r n   t h e   s h a f t   141  and  t h e   s h u t t l e  

131.   The  p o w e r   i n p u t   s h a f t   147  of   t h e   m e c h a n i s m   1 4 6  

i s   c o n n e c t e d   to  a  d r i v e   s p r o c k e t   148  w h i c h   i s   d r i v e n  

f r o m   t h e   m a i n   d r i v e   of   t h e   m a c h i n e .   The  m e c h a n i s m  

146  i n t e r m i t t e n t l y   t u r n s   t h e   s h a f t   141  and  t h e   s h u t t l e  

131  t h r o u g h   an  a n g l e   of   1 8 0 ° ,   b e t w e e n   one  p o s i t i o n  

w h e r e   t h e   o p e n i n g s .   136  and  137  ( F i g .   14)  a r e   o v e r   a  

p a i r   of  f e l t s   on  t h e   c o n v e y o r   11  and  t h e   o p e n i n g s  

138  and  139  a r e   u n d e r n e a t h   t h e   m a g a z i n e s   132  and  1 3 3 ,  

and  a  s e c o n d   p o s i t i o n   w h e r e   t h e   o p e n i n g s   138  and  1 3 9  

a r e   o v e r   t h e   c o n v e y o r   11  and   t h e   o p e n i n g s   136  and  1 3 7  

a r e   u n d e r   t he   m a g a z i n e s   132  and  1 3 3 .  

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

of  p u s h e r   or   l i f t   p a d s   151  and  152  w h i c h   a r e   l o c a t e d  



below  t h e   s h u t t l e   o p e n i n g s   136   a n d   1 3 7 .   The  two  l i f t  

p a d s   151  and  1 5 2 ,   a s   s h o w n   i n   F i g u r e s   13  and  14,  a r e   s u b -  

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

two  s e c t i o n s   21  a n d . 2 2   of  t h e   c o n v e y o r .   The  p a d s   151  a n d  

152  a r e   m o u n t e d   on  t h e   u p p e r   end  of   a  l i f t   s h a f t   1 5 3  

w h i c h   i s   o p e r a t e d   by  an  a i r   c y l i n d e r   154 .   The  s h a f t  

153  s u p p o r t s   t h e   two  p a d s   151  and  152  and  a l t e r n a t e l y  

m o v e s   t h e   p a d s   151  and   152  i n   a  r e c i p r o c a t i n g   m o t i o n  

. b e t w e e n   a  l o w e r   p o s i t i o n ,   shown  i n ' F i g u r e   13 ,   a n d  a n  

u p w a r d   p o s i t i o n   s h o w n   in   F i g u r e   15 ,   w h e r e   t h e   u p p e r  

s u r f a c e s   o f   t h e   two  p a d s   151  and   152  a r e   a b o v e   t h e   l e v e l  

of   t h e   l o w e r   p l a t e   134  of   t h e   s h u t t l e   131 .   When  t h e  

p a d s   151  and  152  a r e   moved   u p w a r d l y ,   t h e y   p u s h   two  f e l t s  

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

136  and  137 .   The  s i z e   of   t h e   o p e n i n g s   136  and  137  i s  

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

and  when  t h e   p a d s   151  and  152  a r e   s u b s e q u e n t l y   l o w e r e d ,  

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

136  and  137  a n d   t h e   f e l t s   a r e   h e l d   w h i l e   t h e   b l o c k s  

151  and  152  move  d o w n w a r d l y .  

I t   i s   p r e f e r r e d   t h a t   a  p r e s s u r e   pad  be  a s s o c i a t e d  

w i t h   e a c h   of   t h e   p a d s   151  and   1 5 2 ,   and   s u c h   p a d s   a r e  

i n d i c a t e d   by  t h e   n u m e r a l   161  i n   F i g u r e s   13  and  15  t o   1 7 .  

Each   of   t h e   p a d s   161  i n c l u d e s   a  m e m b e r   162  t h a t   n o r m a l l y  

e x t e n d s   d o w n w a r d l y   to   a  l e v e l   w h i c h   i s   j u s t   a b o v e   t h e  

u p p e r   s u r f a c e   of   t h e   l o w e r   p l a t e   134  as  shown  in   F i g .   1 3 .  

When  t h e   s h a f t   153  and   t h e   p a d s   151  and   152  move  u p w a r d l y ,  

t h e   p r e s s u r e   p a d s   162  r e s t   on  t h e   u p p e r   s u r f a c e s   of   t h e  

two  f e l t s   and  h o l d   t h e   f e l t s   s t e a d y   on  t h e   two  p a d s   1 5 1  

and  152 ,   t h e r e b y   p r e v e n t i n g   t h e   f e l t s   f r o m   b e i n g   t h r o w n  

o u t   of  t h e   p r o p e r   p o s i t i o n .   The  p r e s s u r e   p a d s   162  a r e  

p a r t   of   r o d s   w h i c h   e x t e n d   i n t o   a i r   c y l i n d e r s   163  and  c u s h i o n  

t h e   m o v e m e n t s   of   t h e   m e m b e r s   1 6 2 .   The  a i r   c y l i n d e r s   1 6 3  

and  t h e   p r e s s u r e   m e m b e r s   162  a r e   s u p p o r t e d   by  a  c r o s s b r a c e  

164  shown  in   F i g u r e   1 3 .  



A f t e r  t w o   f e l t s   h a v e   b e e n   l i f t e d   by  t h e   two  p a d s  

151  and  152  and   d e p o s i t e d   on  t h e   u p p e r   s u r f a c e s   of   t h e  

p l a t e   134  a t   t h e   o p e n i n g s   136  and  1 3 7 ,   t h e   m a c h i n e   d r i v e  

t u r n s   t h e   s h a f t   141  and  t h e   s h u t t l e   131  t h r o u g h   an  a n g l e   o f  

180°   and  s t o p s .   At  t h i s   p o s i t i o n ,   t h e   o p e n i n g s   1 3 6  

and  137  w i t h   t h e   f e l t s   t h e r e i n ,   a r e   b e l o w   t h e   two  m a g a -  

z i n e s   132  and  133  and  t h e   o p e n i n g s   138  and  139  a r e   n o w  

l o c a t e d   a b o v e   t h e   two  b l o c k s   151  and  152 .   W h i l e   t h e   m a g a -  

z i n e   i s   t u r n i n g ,   t h e   c o n v e y o r   11  m o v e s   f o r w a r d l y   t h e  

d i s t a n c e   of  two  f e l t s .   The  n e x t   two  f e l t s   a r e   t h e n  

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

e x p l a i n e d .   At  t h e   t i m e   t h a t   t h e   r o d   153  and  t h e   t w o  

p a d s   151  and  152  a r e   r a i s e d ,   a n o t h e r   l i f t   m e c h a n i s m  

r a i s e s   two  f e l t s   o u t   of  t h e   o p e n i n g s   136  and  137  a n d  

i n t o   t h e   l o w e r   e n d s   of   t h e   two  m a g a z i n e s   132  and  1 3 3 .  

T h i s  l a s t   l i f t   m e c h a n i s m   i n c l u d e s   a  p a i r   of  p a d s   1 6 6  

m o u n t e d   b e l o w   t h e   two  m a g a z i n e s   132  and  133  on  two  r o d s  

167 .   A  c r o s s   b r a c e   168  s u p p o r t s   t h e   r o d s   167  and  i s  

c o n n e c t e d   to   t h e   p i s t o n   r o d   169  of   an  a i r   c y l i n d e r   1 7 0  

w h i c h   moves   t h e   p a d s   166  up  and  down  in   an  i n t e r m i t t e n t  

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

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

171  a t   t h e   l o w e r   e n d s   of  t h e   two  m a g a z i n e s   132  and  1 3 3 ,  

and   c o n s e q u e n t l y   when  t h e   p a d s   a r e   w i t h d r a w n   d o w n w a r d l y ,  

t h e   m a r g i n s   of   t h e   o p e n i n g s   171  a t   t h e   l o w e r   e n d s   of  t h e  

m a g a z i n e s   h o l d s   t h e   s t a c k   of   f e l t s   in   t h e   m a g a z i n e .  

The  two  m a g a z i n e s   132  and  133  a r e   s u p p o r t e d   by  a  

s u p p o r t   s h a f t   172  w h i c h   a l s o   s u p p o r t s   a  s e c o n d   p a i r   o f  

m a g a z i n e s   173  and  174 .   A f t e r   t h e   two  m a g a z i n e s   132  a n d  

133  h a v e   b e e n   s u b s t a n t i a l l y   f i l l e d   w i t h   f e l t s ,   t h e   m a c h i n e  

i s   s t o p p e d   and  t h e   s h a f t   172  i s   r o t a t e d   t h r o u g h   a  1 8 0 °  

a n g l e   so  t h a t   t h e   o t h e r   two  m a g a z i n e s   132  and  133  c an   b e  

e m p t i e d   w h i l e   t h e   m a g a z i n e s   173  and  174  a r e   b e i n g   f i l l e d .  

F i g u r e   18  i l l u s t r a t e s   a  p o w e r   and  c o n t r o l   s y s t e m   o f  

t h e   m a c h i n e .   An  e l e c t r i c   m o t o r   181  d r i v e s   an  i n t e r m i t -  

t e n t   m o v e m e n t   t y p e   of  m e c h a n i s m   182  s u c h   as  a  F e r g u s o n  

m o v e m e n t .   The  c o n v e y o r   11  and  t h e   s h u t t l e   131  a r e  



c o n n e c t e d   t o   be   o p e r a t e d   by  t h e   m e c h a n i s m   1 8 2 .   T h e  

f o u r   a i r   c y l i n d e r s   8 4 ,   1 0 6 ,   154  and   170  a r e   c o n n e c t e d   t o  

a  c o n t r o l   d e v i c e   183  h a v i n g   a  p l u r a l i t y   o f   o u t l e t s  1 8 4 .  

The  two  a p p l i c a t o r s   12  and  13  and  an  a i r   s w i t c h   1 8 6  

a r e   a l s o   c o n n e c t e d   to   t h e   o u t l e t s   186 .   The  s w i t c h  

186  c o n n e c t s   e i t h e r   an  a i r   p r e s s u r e   s u p p l y   187  or   a  

v a c u u m   s u p p l y   188  to   t h e   c o u p l i n g s   61  o f   t h e   h e a d s   4 6 .  

The  c o n t r o l   183  may  be  c o n n e c t e d   to   be  a c t u a t e d   in   e a c h  

c y c l e   of   o p e r a t i o n   by  t h e   m e c h a n i s m   122  d i r e c t l y   o r  

. f rom  a  cam  or   l i m i t   s w i t c h ,   f o r   e x a m p l e ,   o p e r a t e d   by  a  

m o v i n g   p a r t   of   t h e   m a c h i n e .  

A s s u m e   t h a t   t h e   m e c h a n i s m   182  has   j u s t   c o m p l e t e d  

t h e   m o v e m e n t   o f   t h e   c o n v e y o r   11  one  s t e p   f o r w a r d   a n d  

t h e   s h u t t l e   131  h a s   r o t a t e d   1 8 0 ° .   As  s o o n   as  t h e   c o n -  

v e y o r   s t o p s ,   t h e   a p p l i c a t o r s   12  and  13  a r e   a c t u a t e d   t o  

a p p l y   d e c a l s   to   two  f e l t s .   The  a i r   s w i t c h   186  c o n n e c t s  

t h e   v a c u u m   188  to  t h e   h e a d s   46  w h i c h   h o l d   t h e   l o w e r m o s t  

f e l t s   29a  and  29b  of  t h e   two  s t a c k s ,   t h e   c y l i n d e r   1 0 6  

t h e n   m o v e s   t h e   b l a d e   48  f o r w a r d   to   s e p a r a t e   t h e   f e l t s ,  

t h e   h e a d s   46  a r e   moved   d o w n w a r d l y   by  t h e   c y l i n d e r   84  

to  t r a n s f e r   t h e   f e l t s   to   t h e   c o n v e y o r   11 ,   t h e   h e a d s   4 6  

move  up  a g a i n ,   and   t h e   b l a d e   48  r e t r a c t s .   When  t h e   h e a d  

i s   j u s t   a b o v e   t h e   c o n v e y o r   11,   t h e   s w i t c h   186  moves   t o  

c o n n e c t   t h e   p r e s s u r e   s u p p l y   187  to   t h e   h e a d   in   o r d e r  

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

e v e n t s ,   t h e   m e m b e r s   151  and  166  a r e   moved   u p w a r d l y   t o  

t r a n s f e r   two  f e l t s   f r o m   t h e   c o n v e y o r   to   t h e   s h u t t l e   1 3 2  

and  to   t r a n s f e r   two  f e l t s   f r o m   t h e   s h u t t l e   to   t h e  

m a g a z i n e s   132  and   133 .   Then   t h e   c o n v e y o r   11  i s   a d v a n c e d  

and  t h e   s h u t t l e   131  i s   t u r n e d   to   s t a r t   a  new  c y c l e .  

The  m e c h a n i s m   182  i n c l u d e s   a  s p e e d   r e d u c e r   b e t w e e n  

t h e   m o t o r  1 8 1   and  t h e   F e r g u s o n   m e c h a n i s m ,   and   t h e  

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

e a c h   360°  c y c l e   of   i t s   i n p u t   s h a f t ,   t h e   o u t p u t   s h a f t  

w i l l   t u r n   d u r i n g   90°  of   t h e   c y c l e   and   w i l l   r e m a i n   s t a t i o n -  

a r y   f o r   2 7 0 ° .   W h i l e   t h e   o p e r a t i o n   has   b e e n   d e s c r i b e d  



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

c o n v e y o r   i s   s t a t i o n a r y ,   some  c o u l d   be  s t a r t e d   w h i l e   t h e  

c o n v e y o r   i s   s t i l l   m o v i n g .   F o r   e x a m p l e ,   t h e   b l a d e   4 8  

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

The  r e s t a c k i n g   m e c h a n i s m   15  may  i n c l u d e   m e a n s   f o r  

a u t o m a t i c a l l y   t u r n i n g   t h e   s h a f t   172  and  t h e   f o u r   m a g a -  

z i n e s   132 ,   133 ,   173  and   174 .   For   e x a m p l e ,   a  c o u n t e r  

may  be  p r o v i d e d   to   c o u n t   m a c h i n e   c y c l e s   and  a c t u a t e   a  

m e c h a n i s m   f o r   t u r n i n g   t h e   s h a f t  1 7 2   a f t e r   a  c e r t a i n  

n u m b e r   of   f e l t s   h a v e   b e e n   p u s h e d   i n t o   t h e   m a g a z i n e s .  

The  a p p l i c a t o r s   12  and  13  may  be  of   t h e   c h a r a c t e r  

shown  in   U . S .   p a t e n t   No.  3 , 8 1 3 , 2 6 8 .   As  shown  in   F i g .   1 ,  

t h e r e   a r e   an  odd  n u m b e r   of   p a i r s   of  p l a t e s   23  of   t h e  

c o n v e y o r   11,   w i t h   f e l t s   t h e r e o n ,   b e t w e e n   t h e   two  a p p l i -  

c a t o r s   12  and  13 ,   so  t h a t   t h e   a p p l i c a t o r s   w i l l   o p e r a t e  

on  a l t e r n a t e   f e l t s .   T h i s   f e a t u r e   of   c o u r s e   e n a b l e s   t h e  

m a c h i n e   to   p r o c e s s   two  f e l t s   s i m u l t a n e o u s l y   as  p r e v i o u s l y  

m e n t i o n e d .  



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

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

f e l t s   29  i n c l u d i n g   a  f u z z y   s i d e   and  an  o p p o s i t e   s i d e  

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

to  a d h e r e   a d j a c e n t   f e l t s   29  t o g e t h e r   in   s a i d   s t a c k ,  

c o m p r i s i n g   a t   l e a s t   one   a p p l i c a t o r   12  f o r  a p p l y i n g  

an  i n d i c i u m   to   a  f u z z y   s i d e   o f   a  f e l t   2 9 ,  a n   i n t e r -  

m i t t e n t l y   m o v i n g   c o n v e y o r   11  f o r . m o v i n g   a  s e r i e s  

of  f e l t s   29  to   and   p a s t   s a i d   a p p l i c a t o r   12  i n   i n t e r -  

m i t t e n t   s t a r t   and  s t o p   m o v e m e n t ,   c h a r a c t e r i z e d   by  a  

d e s t a c k i n g   m e c h a n i s m   14  a d j a c e n t   one  end  of   s a i d   c o n -  

v e y o r   11  f o r   p l a c i n g   f e l t s   29  on  s a i d   c o n v e y o r ,   s a i d  

d e s t a c k i n g   m e c h a n i s m   i n c l u d i n g   a  m a g a z i n e   42  a d a p t e d  

to   r e c e i v e   and  s u p p o r t   a  s t a c k   o f   s a i d   f e l t s   29,   a  

m o v a b l e   h e a d   46  m o u n t e d   a t   t h e   l o w e r   o p e n   end  of   t h e  

s t a c k   and  i n c l u d i n g   a  g e n e r a l l y   f l a t   s u r f a c e   54  f o r  

h o l d i n g   a  f e l t   t h e r e o n ,   m e a n s   58  f o r   m o v i n g   s a i d  

h e a d   46  b e t w e e n   an  u p p e r   p o s i t i o n   w h e r e   s a i d   f l a t  

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

f e l t   of   s a i d   s t a c k   and  s u p p o r t s   s a i d   s t a c k ,   and  a  

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

f r o m   s a i d   s t a c k   and   p l a c e s   s a i d   f e l t   on  s a i d   c o n -  

v e y o r   11  d u r i n g   a  s t o p   p o r t i o n   o f   s a i d   c o n v e y o r  

m o v e m e n t ,   b l a d e   m e a n s   48  m o v a b l y   m o u n t e d   b e t w e e n  

s a i d   h e a d   and   s a i d   s t a c k   f o r   s e p a r a t i n g   s a i d   l o w e r -  

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

r e s t a c k i n g   m e c h a n i s m   15  a d j a c e n t   t h e   o t h e r   end  o f  

s a i d   c o n v e y o r   11  f o r   r e m o v i n g   s a i d   f e l t s   12  f r o m  

s a i d   c o n v e y o r   and  r e s t a c k i n g   s a i d   f e l t s   d u r i n g   a  

s t o p   p o r t i o n   o f   s a i d   m o v e m e n t .  



2.  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,  and  f u r t h e r  

c h a r a c t e r i z e d   by  m e a n s   23 ,   28  on  s a i d   c o n v e y o r   f o r  

h o l d i n g   s a i d   s e r i e s   of   f e l t s   29  a t   r e g u l a r l y   s p a c e d  

p o s i t i o n s   d u r i n g   s a i d   i n t e r m i t t e n t   m o v e m e n t ,   s a i d  

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

and  r e s t a c k i n g   m e c h a n i s m s   14,   15  and   w i t h   s a i d  

a p p l i c a t o r   12  w h e r e b y   r e s p e c t i v e   h o l d i n g   means   a r e  

s i m u l t a n e o u s l y   a d j a c e n t   s a i d   d e s t a c k i n g   and  r e s t a c k i n g  

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

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

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

3.  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,  and  f u r t h e r  

c h a r a c t e r i z e d   by  a i r   m e a n s   56 ,   57 ,   61  c o n n e c t e d   t o  

s a i d   m o v a b l e   h e a d   46  f o r   h o l d i n g   a  f e l t   29  t h e r e o n ,  

s a i d   a i r   m e a n s   h o l d i n g   a  f e l t   on  s a i d   h e a d   w h i l e  

s a i d   b l a d e   m e a n s   48  i s   m o v i n g   to   s e p a r a t e   s a i d  

l o w e r m o s t   f e l t ,   and  s a i d   b l a d e   m e a n s   48  s u p p o r t i n g  

s a i d   s t a c k   w h i l e   s a i d   h e a d   46  i s   in   s a i d   l o w e r  

p o s i t i o n .  

4.  A  m a c h i n e   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   two  of   s a i d   a p p l i c a t o r s   12 ,   13  a r e   p r o v i d e d ,  

s a i d   d e s t a c k i n g   m e c h a n i s m   14  i n c l u d i n g   m e a n s   48  

f o r   s i m u l t a n e o u s l y   s e p a r a t i n g   two  f e l t s   29  f r o m  

two  s t a c k s   of   f e l t s   and  p l a c i n g   s a i d   two  f e l t s   o n  

s a i d   c o n v e y o r ,   and  s a i d   r e s t a c k i n g   m e c h a n i s m   1 5  

i n c l u d i n g   m e a n s   151 ,   1 5 2 ,   166  f o r   s i m u l t a n e o u s l y  

r e m o v i n g   two  f e l t s   f r o m   s a i d   c o n v e y o r   11  and  r e s t a c k -  

i n g   s a i d   two  f e l t s   in   two  s t a c k s .  

5.  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   i n  

t h a t   s a i d   h e a d   46  i s   moved   t h r o u g h   s u b s t a n t i a l l y   1 8 0 °  

to  a  p o s i t i o n   c l o s e l y   a b o v e   t h e   c o n v e y o r   1 1 .  



6.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   3,   c h a r a c t e r i z e d  

in   t h a t   s a i d   a i r  m e a n s   56,   57 ,   61  p r o d u c e s   a  p a r t i a l  

v a c u u m   t o   h o l d   s a i d   f e l t   29  t h e r e o n   w h i l e   s a i d   b l a d e  

m e a n s . i s   m o v i n g   t h r o u g h   s a i d   s t a c k   and   f u r t h e r  

p r o d u c e s   a i r   p r e s s u r e   in   s a i d   h e a d   when  s a i d   h e a d  

i s   c l o s e l y   a b o v e   t h e   c o n v e y o r   1 1 .  

7.  A p p a r a t u s   as   in   C l a i m   1,  w h e r e i n   s a i d   r e s t a c k i n g  

m e c h a n i s m   15  c o m p r i s e s   a  s h u t t l e   131 ,   m e a n s   1 4 1  

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

s h u t t l e   on  a  s u b s t a n t i a l l y   v e r t i c a l   a x i s ,   s a i d  

s h u t t l e   131  h a v i n g   one   s i d e   e x t e n d i n g   o v e r   s a i d  

c o n v e y o r   11  and  a  s e c o n d   s i d e   d i s p l a c e d   f r o m   s a i d  

c o n v e y o r ,   a  m a g a z i n e   132  m o u n t e d   a b o v e   s a i d   d i s p l a c e d  

s i d e ,   f i r s t   p u s h e r   m e a n s   151  f o r   l i f t i n g   f e l t s   o f f   o f  

s a i d   c o n v e y o r   and  p l a c i n g   s a i d   f e l t s   29  in   s a i d   s h u t t l e  

131 ,   and  s e c o n d   p u s h e r   means   166  f o r   l i f t i n g   s a i d  

f e l t s   o f f   of   s a i d   s h u t t l e   131  and   p l a c i n g   s a i d  

f e l t s   in   s a i d   m a g a z i n e   1 3 2 .  

8.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   7,  c h a r a c t e r i z e d  

in   t h a t   s a i d   c o n v e y o r   has   two  s p a c e d   s e c t i o n s   21,  2 2 ,  

and  s a i d   f i r s t   p u s h e r   m e a n s   e x t e n d s   b e t w e e n   s a i d   t w o  

s e c t i o n s .  

9.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   8,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s h u t t l e   131  has   an  o p e n i n g   136  t h e r e i n  

s l i g h t l y   s m a l l e r   t h a n   t h e   s i z e   of   s a i d   f e l t s   2 9 ,  

s a i d   f i r s t   p u s h e r   m e a n s   151  p u s h i n g   t h e   f e l t s   t h r o u g h  

s a i d   o p e n i n g   1 3 6 ,   and   t h e   m a r g i n   o f   s a i d   o p e n i n g  

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

10.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   8,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s h u t t l e   131  h a s   an  o p e n i n g   136  i n   s a i d   o n e  

s i d e   and  a n o t h e r   o p e n i n g   138  in   s a i d   s e c o n d   s i d e ,   a n d  

s a i d   f i r s t   and  s e c o n d   p u s h e r   m e a n s   o p e r a t e   s u b s t a n -  

t i a l l y   s i m u l t a n e o u s l y   to   p l a c e   a  f e l t   in   s a i d   one  o p e n -  

i n g   136  and  to   r e m o v e   a  f e l t   f r o m   s a i d   o t h e r   o p e n i n g   1 3 8 .  






















	bibliography
	description
	claims
	drawings
	search report

