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®  An  apparatus  (10)  for  inserting  a  flexible  paper  article 
(12)  into  a  rigid  container  (14)  having  an  aperture  (16)  is  de- 
scribed.  The  apparatus  includes  a  compression  station  (22) 
and  a  conveyor  (28)  for  orienting  the  aperture  of  the  con- 
tainer  in  alignment  with  the  compression  station.  A  paper 
dispensing  tray  (26)  is  provided  for  advancing  the  paper 
article  to  the  compression  station.  The  compression  station 
includes  an  article  orienting  and  limiting  member  (50)  for 
orienting  the  paper  article  in  a  first  predetermined  position 
and  limiting  the  paper  article  in  a  second  predetermined 
position.  The  compression  station  further  includes  a  rotat- 
able  shaft  (68)  and  a  plunger  (70).  The  rotatable  shaft  co- 
operates  with  the  orienting  and  limiting  member  to  rotatably 
compress  the  paper  article  causing  the  paper  article  to 
move  from  the  first  position  to  the  second  position.  The 
plunger  urges  the  paper  article  in  its  second  position  into 
the  container  through  the  aperture.  This  novel  apparatus 
provides  automatic  and  reliable  insertion  of  paper  articles 
into  containers. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r  

i n s e r t i n g   a  f l e x i b l e   a r t i c l e   i n t o   a  r i g i d   c o n t a i n e r .   In  p a r -  
t i c u l a r ,   i t   r e l a t e s   to  a  machine   for   c o m p r e s s i n g   a  p a p e r   a r -  
t i c l e   and  i n s e r t i n g   same  i n t o   the  c o n t a i n e r .  

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

s i g n i f i c a n t   a p p l i c a t i o n   in  the  p h a r m a c e u t i c a l   i n d u s t r y .  
Government   r e g u l a t i o n s   r e q u i r e   t h a t   a  l a b e l ,   b e a r -  

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

company  each  c o n t a i n e r   r e c e p t a c l e   for   t h a t   p r o d u c t .   To  com- 

ply  wi th   t h i s   r e g u l a t i o n ,   p a p e r   l a b e l s   are  f o l d e d   i n t o  

s q u a r e s   and  i n s e r t e d   i n to   the  c o n t - a i n e r   t h r o u g h   a  c i r c u l a r  

a p e r t u r e   of  the  c o n t a i n e r .   While  the  f o l d e d   l a b e l s   for   e a c h  

p h a r m a c e u t i c a l   p r o d u c t   are  u s u a l l y   of  a  f i x e d   s i z e ,   the  c o n -  
t a i n e r s   may  be  of  v a r y i n g   s i z e   d e p e n d i n g  o n   the  amount  o f  

p r o d u c t   c o n t a i n e d   t h e r e i n .   In  some  i n s t a n c e s ,   the  s i z e   o f  

the  f o l d e d   l a b e l   i s  l a r g e r   than  the  d i a m e t e r   of  the  a p e r t u r e  

of  the  c o n t a i n e r .   C o n s e q u e n t l y ,   it  is  e x t r e m e l y   d i f f i c u l t   t o  

f o r c e   the  l a r g e r   l a b e l   t h r o u g h   the  s m a l l e r   a p e r t u r e .   For  t h e  

most  p a r t ,   p a p e r   l a b e l   i n s e r t i o n   is  p r e s e n t l y   done  m a n u a l l y  

and,  as  can  be  a p p r e c i a t e d ,   manual   i n s e r t i o n   when  the  l a b e l s  

are  l a r g e r   than  the  a p e r t u r e   is  d i f f i c u l t   and  t i r i n g .  
While  mach ines   have  been  d e v e l o p e d   to  fo ld   a  p a p e r  

l a b e l   i n to   a  s q u a r e   and  i n s e r t   the  f o l d e d   l a b e l   i n to   a 



c o n t a i n e r ,   such  m a c h i n e s   are  not  r e l i a b l e .   When  the  f o l d e d  
l a b e l   is  l a r g e r   than   the  c o n t a i n e r   a p e r t u r e ,   the  m a c h i n e s  

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

c o n t a i n e r s .   F u r t h e r ,   when  the  a p e r t u r e   of  the  c o n t a i n e r   i s  

l a r g e r   t han   the  f o l d e d   p a p e r ,   c o t t o n   b a t t i n g ,   p r e v i o u s l y  
i n s e r t e d   i n t o   the  c o n t a i n e r   and  c o m p r e s s e d   when  the  f o l d e d  
l a b e l   is  i n s e r t e d ,   t ends   to  expand  p u s h i n g   the  l a b e l   or  a 
p o r t i o n   t h e r e o f   above  the  a p e r t u r e .   As  a  r e s u l t ,   the  l i d   o r  

cap  of  the  c o n t a i n e r   may  not  p r o p e r l y   c l o s e   the  a p e r t u r e .  
A n o t h e r   method  of  p r o v i d i n g   a  l a b e l   wi th   a  p h a r m a -  

c e u t i c a l   p r o d u c t   i n v o l v e s   i n s e r t i n g   a  f o l d e d   l a b e l   and  i t s  
a s s o c i a t e d   c o n t a i n e r   i n t o   a  c a r d b o a r d   p a c k a g e .   While  t h i s  

method  is  more  r e l i a b l e ,   i t   is  more  e x p e n s i v e   in  terms  o f  
m a t e r i a l   c o s t s .  

I t   is  t h e r e f o r   an  o b j e c t   of  the  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  d e v i c e   t h a t   i n s e r t s   an  a r t i c l e   i n t o   a  c o n t a i n e r .  

B r i e f l y ,   the  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a p p a -  
r a t u s   for   i n s e r t i n g   a  f l e x i b l e   a r t i c l e   i n t o   a  r i g i d   c o n t a i n e r  

h a v i n g   an  a p e r t u r e .   The  a p p a r a t u s   c o m p r i s e s   a  c o m p r e s s i o n  
s t a t i o n  a n d   means  for   o r i e n t i n g   the  a p e r t u r e   of  the  c o n t a i n e r  

in  a l i g n m e n t   wi th   c o m p r e s s i o n   s t a t i o n .   Means  for   a d v a n c i n g  
the  a r t i c l e   to  the  c o m p r e s s i n g   s t a t i o n   is  a l s o   p r o v i d e d .   The  

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

ing  member  fo r   o r i e n t i n g   the  a r t i c l e   in  a  f i r s t   p r e d e t e r m i n e d  

p o s i t i o n   and  l i m i t i n g   the  a r t i c l e   in  a  second  p r e d e t e r m i n e d  

p o s i t i o n .   The  c o m p r e s s i o n   s t a t i o n   f u r t h e r   i n c l u d e s   means  c o -  
o p e r a t i n g   wi th   the  o r i e n t i n g   and  l i m i t i n g   means  for   r o t a t a b l y  
c o m p r e s s i n g   the  a r t i c l e   and  u r g i n g   the  a r t i c l e   in  i t s   s e c o n d  

l i m i t e d   p o s i t i o n   i n t o   the  c o n t a i n e r   t h r o u g h   the  a p e r t u r e .  
The  o r i e n t i n g   and  l i m i t i n g   member  l i m i t s   the  a r t i -  

c l e   to  a  second   p r e d e t e r m i n e d   p o s i t i o n   w h e r e i n   the  s i z e   o f  

the   a r t i c l e   is  l e s s   than  the  s i z e   of  the  c o n t a i n e r   a p e r t u r e .  
Thus ,   the  a r t i c l e   can  be  r e a d i l y   i n s e r t e d   i n t o   the  c o n t a i n e r .  

B e c a u s e   the  i n s i d e   d i a m e t e r   of  the  c o n t a i n e r   is  a lways  l a r g e r  
than   i t s   a p e r t u r e ,   the  a r t i c l e   once  i n s e r t e d   i n to   the  c o n -  



t a i n e r   is  no  l o n g e r   l i m i t e d   to  i t s   second  p o s i t i o n .   As  a  r e -  
s u l t ,   the  a r t i c l e   t ends   to  expand  to  a  s i z e   g r e a t e r   than  o r  

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

p l a c e d   to  make  room  for   the  a r t i c l e ,   pu sh ing   the  a r t i c l e   o u t  
of  the  c o n t a i n e r .  

In  a c c o r d a n c e   wi th   a  broad  a s p e c t   of  the  p r e s e n t  
i n v e n t i o n   t h e r e   is  p r o v i d e d   an  a p p a r a t u s   for   i n s e r t i n g   a  
f l e x i b l e   a r t i c l e   i n to   a  r i g i d   c o n t a i n e r   hav ing   an  a p e r t u r e .  
The  a p p a r a t u s   c o m p r i s e s   means  for   o r i e n t i n g   the  f l e x i b l e  

a r t i c l e   wi th   the  a p e r t u r e ,   c o m p r e s s i o n   means  for   r o t a t a b l y  
c o m p r e s s i n g   the  f l e x i b l e   a r t i c l e ,   and  means  fo r   u r g i n g   t h e  

c o m p r e s s e d   f l e x i b l e   a r t i c l e   i n t o   the  c o n t a i n e r .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  n a t u r e   and  o b -  

j e c t s   of  the  p r e s e n t   i n v e n t i o n ,   r e f e r e n c e   may  be  had  to  t h e  

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

F i g u r e   1  is  a  s ide   s e c t i o n a l   view  of  an  a u t o m a t i c  

i n s e r t i n g   mach ine   embodying  the  a p p a r a t u s   of  the  p r e s e n t   i n -  

v e n t i o n ;  

.  F i g u r e   2  is  a  view  s i m i l a r   to  F i g u r e   1  i l l u s t r a t i n g  
the  r o t a t a b l y   c o m p r e s s i n g   means  and  u r g i n g   means  of  the  p r e s -  
ent   i n v e n t i o n   u r g i n g   an  a r t i c l e   i n to   a  c o n t a i n e r ;  

F i g u r e   3  is  a  t h r e e - d i m e n s i o n a l   s c h e m a t i c   r e p r e s e n -  
t a t i o n   of  the  a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   4  is  a  t h r e e - d i m e n s i o n a l   p a r t i a l l y   e x p l o d e d  
view  of  the  c o m p r e s s i o n   s t a t i o n   of  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   5  is  a  s c h e m a t i c   view  i l l u s t r a t i n g   the  move -  
ment  of  the  a r t i c l e   t h r o u g h   the  a p p a r a t u s   i n c l u d i n g   the  r o -  
t a t a b l e   c o m p r e s s i o n   of  the  a r t i c l e   from  i t s   f i r s t   p r e d e t e r -  
mined  p o s i t i o n   to  i t s   second   p r e d e t e r m i n e d   p o s i t i o n ;   a n d  

F i g u r e   6  is  a  view  s i m i l a r   to  F i g u r e   2  e x c e p t   t h e  

means  for   u r g i n g   the  a r t i c l e  m o v e s   i n d e p e n d e n t l y   of  the  r o -  
t a t a b l e   c o m p r e s s i n g   m e a n s .  

R e f e r r i n g   to  the  d r a w i n g s ,   a  p r e f e r r e d   e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d .  



An  a p p a r a t u s   10  fo r   i n s e r t i n g   f l e x i b l e   a r t i c l e s   12 
i n t o   a  r i g i d   c o n t a i n e r   14  is  shown  in  d e t a i l   in  F i g u r e s   1  t o  
3.  The  c o n t a i n e r   14  is  p r o v i d e d   wi th   an  a p e r t u r e   16  t h r o u g h  
which  p i l l s   or  t a b l e t s   18  and  c o t t o n   b a t t i n g   20  have  b e e n  

p r e v i o u s l y   i n s e r t e d .  

The  a p p a r a t u s   10  i n c l u d e s   a  c o m p r e s s i o n   s t a t i o n   2 2 ,  
a  means  24  fo r   o r i e n t i n g   the  a p e r t u r e   16  of  the  c o n t a i n e r   14 
in  a l i g n m e n t   w i th   the  c o m p r e s s i o n   s t a t i o n   22,  and  a  means  26 
f o r   a d v a n c i n g   the  f l e x i b l e   a r t i c l e s   12  to  the  c o m p r e s s i o n  
s t a t i o n   2 2 .  

The  f l e x i b l e   a r t i c l e s   12  a re   i l l u s t r a t e d   as  e l o n -  

g a t e d   p i e c e s   of  p a p e r   which  are   f o l d e d   i n to   the  r e c t a n g u l a r  
s t r i p   and  are   b e t t e r   i l l u s t r a t e d   in  F i g u r e s   4  and  5 .  

The  means  24  fo r   o r i e n t i n g   the  c o n t a i n e r   a p e r t u r e  
16  in  a l i g n m e n t   wi th   the  c o m p r e s s i o n   s t a t i o n   22  is  i l l u s -  
t r a t e d   as  a  c o n v e y o r   mechan i sm  hav ing   a  c o n v e y o r   b e l t   28  a n d  

g u i d e   means  or  r a i l s   30.  The  c o m p r e s s i o n   s t a t i o n   22  is  s u p -  
p o r t e d   above  c o n v e y o r   24  by  a d j u s t a b l e   b r a c k e t   32  hav ing   a  
h e i g h t   a d j u s t m e n t   h a n d l e   34.  Thus,   the  h e i g h t   of  the  com- 
p r e s s i o n   s t a t i o n   above  c o n v e y o r   24  can  be  a d j u s t e d   to  a c c o m -  
modate   c o n t a i n e r s   of  d i f f e r e n t   s i z e s .  

The  means  26  fo r   a d v a n c i n g   the  p a p e r   a r t i c l e s   12  t o  
the  c o m p r e s s i o n   s t a t i o n   22  is  i l l u s t r a t e d   as  a  paper   d i s p e n s -  

ing  t r a y .   P a p e r   d i s p e n s i n g   t r a y   26  has  a  b r a c k e t   36  m o v a b l e  

toward   c o m p r e s s i o n   s t a t i o n   22  a long   s l o t   38.  Movement  o f  

b r a c k e t   36  is  c o n t r o l l e d   by  an  a c t u a t i n g   means  or  a  f i r s t   a i r  

a c t u a t e d   p i s t o n   40  housed   in  c a s i n g   42.  The  p i s t o n   40  h a s  

i t s   p i s t o n   rod  44  m e c h a n i c a l l y   c o u p l e d   to  movable  b r a c k e t   36 

so  as  to  urge  b r a c k e t   36  to  the  r i g h t   when  p i s t o n   40  d r a w s  

rod  44  back  i n t o   i t s   c y l i n d e r .   B r a c k e t   36  is  p r o v i d e d   w i t h  

an  a p e r t u r e   46  i n t o   which  tube  48  is  i n s e r t e d .   Tube  48  h a s  

i t s   o t h e r   end  c o n n e c t e d   to  a  vacuum  g e n e r a t o r   or  pump  ( n o t  

i l l u s t r a t e d )   housed   in  c a s i n g   42.  The  tube  48  h o l d s   o n e  

p a p e r   a r t i c l e   12  a g a i n s t   a p e r t u r e   46  of  b r a c k e t   36  such  t h a t  

on ly   one  p a p e r   a r t i c l e   12  is  advanced   to  c o m p r e s s i o n   s t a t i o n  

22  when  b r a c k e t   36  moves  to  the  r i g h t .  



The  c o m p r e s s i o n   s t a t i o n   22  i n c l u d e s   an  o r i e n t i n g  
and  l i m i t i n g   member  50  and  a  r o t a t a b l y   c o m p r e s s i n g   and  u r g i n g  

means  52  ( see   a l s o   F i g u r e   4 ) .  
The  o r i e n t i n g   and  l i m i t i n g   member  50  i n c l u d e s   u p p e r  

and  lower   p o r t i o n s   54,  56  i n t e r c o n n e c t e d   by  p ins   58  of  t h e  

u p p e r   p o r t i o n   54  s e a t e d   in  c o r r e s p o n d i n g   h o l e s   of  the  l o w e r  

p o r t i o n   56.  The  lower   p o r t i o n   56  is  p r o v i d e d   wi th   two 
s l o t t e d   a p e r t u r e s   60  which  r e c e i v e   and  o r i e n t   the  pape r   a r t i -  

cle   in  a  f i r s t   p r e d e t e r m i n e d   p o s i t i o n   as  i l l u s t r a t e d   at  62  i n  

F i g u r e   1.  The  lower   p o r t i o n   56  is  p r o v i d e d   wi th   a  c e n t r a l  

a p e r t u r e   64  which  l i m i t s   the  p a p e r   in  a  second   p r e d e t e r m i n e d  

p o s i t i o n   as  p a r t i a l l y   i l l u s t r a t e d   at  66  in  F i g u r e   2.  T h i s  

i l l u s t r a t i o n   is  p a r t i a l   b e c a u s e   the  p a p e r   a r t i c l e   12  is  a l s o  

shown  in  the  p r o c e s s   of  be ing   i n s e r t e d   i n t o   the  c o n t a i n e r   1 4 .  
The  o r i e n t i n g   and  l i m i t i n g   member  50  l i m i t s   the  s i z e   of  t h e  

p a p e r   a r t i c l e   12  in  the  second  p o s i t i o n   66  to  be  l e s s   t h a n  

the  s i z e   of  c o n t a i n e r   a p e r t u r e   16.  If  the  s i z e   of  a p e r t u r e  
16  of  c o n t a i n e r   14  is  c h a n g e d ,   the  lower   p o r t i o n   56  of  member  

50  can  be  r e p l a c e d   wi th   a  new  lower   p o r t i o n   hav ing   a  c e n t r a l  

a p e r t u r e   of  a p p r o p r i a t e   s i z e   to  a l l ow  the  p a p e r   a r t i c l e   12  i n  

i t s   second  p o s i t i o n   to  be  i n s e r t e d   t h r o u g h   the  d i f f e r e n t  

s i z e d   a p e r t u r e .  
The  r o t a t a b l y   c o m p r e s s i n g  a n d   u r g i n g   means  52  i n -  

c l u d e s   a  r o t a t a b l e   s h a f t   68  fo r   r o t a t a b l y   c o m p r e s s i n g   t h e  

p a p e r   a r t i c l e   12  and  a  p l u n g e r   70  fo r   u r g i n g   the  a r t i c l e   12 

i n t o   the  c o n t a i n e r . 1 4 .   The  movement  of  the  r o t a t a b l e   s h a f t  

68  or  p l u n g e r   70  i l l u s t r a t e d   in  F i g u r e   6  is  m u t u a l l y   e x c l u -  

s i v e   of  the  o t h e r .   That   is  to  say,  p l u n g e r   70  moves  down-  

w a r d l y   to  i n s e r t   the  a r t i c l e   whi le   s h a f t   68  m a i n t a i n s   i t s  

p o s i t i o n .   In  the  embodiment   of  F i g u r e   2,  both   the  r o t a t a b l e  

s h a f t   68  and  p l u n g e r   70  move  downward ly   to  i n s e r t   the  a r t i -  

c l e .  

The  r o t a t a b l e   s h a f t   68  has  an  end  72  t h a t   i s  

n o t c h e d   at  74  to  p r o v i d e   two  spaced   a p a r t   p rongs   76.  N o t c h  

74  is  a l i g n e d   wi th   s l o t t e d   a p e r t u r e s   60  of  member  50.  As 



s h a f t   68.  is  r o t a t e d ,   the  p a p e r   a r t i c l e   12  wraps  i n i t i a l l y  
a round   one  of  the  p r o n g s   76  and  s p i r a l s   o u t  f r o m   the  s h a f t   68 
in  a  shape   as   shown  in  F i g u r e   5.  The  s h a f t   68  and  c e n t r a l  

a p e r t u r e   64  of  member  50  c o - o p e r a t e   to  r o t a t a b l y   compress   t h e  

p a p e r   a r t i c l e   12  i n t o   t h i s   s h a p e .  
The  s h a f t   68  is  s u p p o r t e d   at  i t s   upper   end  by  b e a r -  

ing  78  and  b r a c k e t   80  as  i l l u s t r a t e d .   B r a c k e t   80  is  m o u n t e d  

to  c a s i n g   42.  Below  b r a c k e t   80  and  a t t a c h e d   to  s h a f t   68  is  a 
p i n i o n   82.  A n o t h e r   b r a c k e t   84  m a i n t a i n s   the  t e e t h   of  rack  86 
in  mesh ing   r e l a t i o n   with  the  t e e t h   of  p i n i o n   82.  The  rack   86 
is  c o n n e c t e d   to  p i s t o n   rod  88  of  a  second  a i r   a c t u a t e d   p i s t o n  

or  a c t u a t i n g   means  90.  P i s t o n   90  is  mounted  to  c a s i n g   42  a s  
i l l u s t r a t e d .   Movement  of  p i s t o n   rod  88  o u t w a r d l y   from  t h e  

c y l i n d e r   of  p i s t o n   90  c a u s e s   rack  86  and  p i n i o n   82  to  r o t a t e  
s h a f t   68  abou t   a x i s   9 2 .  

.The  p l u n g e r   70  is  housed  w i t h i n   member  50.  Down- 
ward  movement  of  p l u n g e r   70  r e l a t i v e   to  s h a f t   68  ( F i g u r e   6 )  

u r g e s   the  p a p e r   a r t i c l e   12  in  i t s   second  p r e d e t e r m i n e d   p o s i -  
t i o n   i n t o   the  c o n t a i n e r   14  t h r o u g h   a p e r t u r e   16.  Movement  o f  

p l u n g e r  7 0   is  c o n t r o l l e d   by  a c t u a t i n g   means  or  a  t h i r d   a i r  

a c t u a t e d   p i s t o n   94  housed   w i t h i n   c a s i n g   42  as  i l l u s t r a t e d .  

P i s t o n   rod  96  of  p i s t o n   94  is  m e c h a n i c a l l y   c o u p l e d   to  p l u n g e r  
70  by  an  i n t e r c o n n e c t i n g   member  98.  As  p i s t o n   rod  96  m o v e s  
out   of  the  c y l i n d e r   of  p i s t o n   94,  i n t e r c o n n e c t i n g   member  98 

moves  downward ly   c a u s i n g   p l u n g e r   70  to  move  a g a i n s t   the  p a p e r  
a r t i c l e   12  and  urge  i t   out  t h r o u g h   the  c o n t r o l   a p e r t u r e   62  o f  

l o w e r   p o r t i o n   56  and  i n t o   the  c o n t a i n e r   14.  O p e r a t i o n   o f  

p l u n g e r   70  in  the  embodiment   of  F i g u r e   2  is  much  the  same  a s  
the  embod imen t   of  F i g u r e   6  e x c e p t   t h a t   the  s h a f t   68  moves  
wi th   the  p l u n g e r .   S ince   the  d i a m e t e r   of  the  i n s i d e   of  t h e  

c o n t a i n e r   14  is  l a r g e r   than  the  d i a m e t e r   of  i t s   a p e r t u r e   1 6 ,  

the  s p i r a l l e d   p a p e r   expands   e n g a g i n g   the  i n t e r i o r   w a l l ( s )   o f  

the  c o n t a i n e r   a n d / o r   neck  of  the  c o n t a i n e r .  

While  the  f o r e g o i n g   d e s c r i p t i o n   has  been  for   an  a p -  

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



be  u n d e r s t o o d   t h a t   the  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a n  

a p p a r a t u s   t h a t   may  i n s e r t   a  p l u r a l i t y   of  f l e x i b l e   a r t i c l e s  

i n t o   a  s e r i e s   of  c o n t a i n e r s .  

To  e n s u r e   t h a t   the  mach ine   10  o p e r a t e s   in  a  s e q u e n -  
t i a l   f a s h i o n   to  i n s e r t   pape r   l a b e l s   12  i n t o   each  c o n t a i n e r   14 
of  the  s e r i e s   of  c o n t a i n e r s ,   s e n s i n g   means  or  p h o t o e l e c t r i c  
c e l l s   102,  104,  106,  108  a re   l i n k e d   via  c o m m u n i c a t i o n   w i r e s  

to  e l e c t r o n i c   c o n t r o l l e r   110  housed   in  c a s i n g   42.  E l e c t r o n i c  

c o n t r o l l e r   or  c o n t r o l   means  110  c o n t r o l s   the  a i r   v a l v e s   a s s o -  
c i a t e d   with  each  of  the  a i r   a c t u a t e d   p i s t o n s   40,  90  and  9 4 .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r i n c i p l e   and  s e -  

q u e n t i a l   o p e r a t i o n   of  a p p a r a t u s   10,  one  c y c l e   of  o p e r a t i o n   o f  

the  a p p a r a t u s   is  d e s c r i b e d   b e l o w .  

As  a  c o n t a i n e r   14  moves  under   c o m p r e s s i o n   s t a t i o n  

22,  p h o t o e l e c t r i c   c e l l   102  s e n s e s   the  p r e s e n c e   of  the  b o t t l e  

14  and  sends   a  s i g n a l   to  c o n t r o l l e r   110.  In  r e s p o n s e   to  t h i s  

s i g n a l ,   c o n t r o l l e r   110  d e - a c t i v a t e s   p i s t o n   40  t h r o u g h   i t s   a s -  
s o c i a t e d   v a l v e .   This  c a u s e s   p i s t o n   rod  44  to  move  b r a c k e t   36 
and  one  l a b e l   12  a t t a c h e d   to  b r a c k e t   36  to  the  r i g h t   and  i n t o  

s l o t s   60  of  member  50.  The  second   p h o t o e l e c t r i c   c e l l   104  d e -  

t e c t s   when  b r a c k e t   36  has  moved  to  the  r i g h t   and  sends   a  s e c -  
ond  s i g n a l   to  c o n t r o l l e r   1 1 0 .  

In  r e s p o n s e   to  the  second  s i g n a l ,   c o n t r o l l e r   110 
a c t i v a t e s   p i s t o n   40  moving  b r a c k e t   36  back  i n to   i t s   o r i g i n a l  

p o s i t i o n   and  c o n t r o l l e r   110  a c t i v a t e s   p i s t o n   90.  S u c t i o n ,  

p r o v i d e d   t h r o u g h   tube  48  to  the  pape r   a r t i c l e ,   is  t e m p o r a r i l y  

s t o p p e d   so  t h a t   t h e  a r t i c l e   r ema ins   at  the  c o m p r e s s i o n   s t a -  
t i o n   22.  Upon  a c t i v a t i o n   of  p i s t o n   90,  p i s t o n   rod  88  a n d  

rack  86  r o t a t e   p i n i o n   82  and  s h a f t   68.  The  i n i t i a l   p o s i t i o n -  

ing  of  rack  and  p i n i o n   g e a r i n g   is  chosen   such  t h a t   notch   74 

of  s h a f t   68  a l i g n s   wi th   s l o t s   60  of  member  50  so  as  to  r e -  
c e i v e   and  o r i e n t   the  p a p e r   l a b e l   12  in  i t s   f i r s t   p r e d e t e r -  
mined  p o s i t i o n .   As  the  s h a f t   68  r o t a t e s ,   the  p a p e r   l a b e l   12 

is  r o t a t a b l y   c o m p r e s s e d .  



A  t h i r d   p h o t o e l e c t r i c   c e l l   106  s e n s e s   when  the  r a c k  
86  has  s t o p p e d   moving  and  sends   a  t h i r d   s i g n a l   to  the  c o n -  
t r o l l e r   1 1 0 .  

In  r e s p o n s e   to  the  t h i r d   s i g n a l ,   c o n t r o l l e r   110 
a c t i v a t e s   p i s t o n   94  c a u s i n g   p i s t o n   rod  96,  i n t e r c o n n e c t i n g  
member  98  and  p l u n g e r   70  to  m o v e  i n   a  d i r e c t i o n   p a r a l l e l   t o  
a x i s   92  and  urge   the  s p i r a l l e d   l a b e l   12  (in  i t s   second  p r e d e -  
t e r m i n e d   p o s i t i o n )   i n t o   the  c o n t a i n e r   16  t h r o u g h   i t s   a p e r t u r e  
1 6 .  

A  f o u r t h   p h o t o e l e c t r i c   c e l l   108  s e n s e s   when  t h e  

p l u n g e r   70  has  s t o p p e d   and  t r a n s m i t s   a  f o u r t h   s i g n a l   to  c o n -  
t r o l l e r   1 1 0 .  

In  r e s p o n s e   to  the  f o u r t h   s i g n a l ,   c o n t r o l l e r   110 

r e t u r n s   p i s t o n s   90  and  94  to  t h e i r   o r i g i n a l   p o s i t i o n   to  com- 
p l e t e   the  c y c l e .   Depend ing   upon  the  time  t a k e n   by  the  a p p a -  
r a t u s   to  c o m p l e t e   a  c y c l e   and  upon  the  speed  of  the  c o n v e y o r ,  
the  f i n a l   and  f o u r t h   s i g n a l s   may  a l s o   be  used  to  r e s p e c t i v e l y  

s t o p   and  s t a r t   up  the  c o n v e y o r .   An  a i r   b o t t l e   112  is  p r o v i d -  

ed  to  s u p p l y   a i r   to  the  p i s t o n s .  

-  The  f o r e g o i n g   has  been  a  d e s c r i p t i o n   of  a  p r e f e r r e d  
embod imen t   of  the  p r e s e n t   i n v e n t i o n .   I t   s h o u l d   be  u n d e r s t o o d  

t h a t   a l t e r n a t e   embod ime tns   of  the  p r e s e n t   i n v e n t i o n   may  be 

r e a d i l y   a p p a r e n t   to  a  man  s k i l l e d   i n  t h e   a r t .  



1.  An  a p p a r a t u s   for   i n s e r t i n g   a  f l e x i b l e   a r t i c l e   i n to   a 

r i g i d   c o n t a i n e r   hav ing   an  a p e r t u r e ,   s a id   a p p a r a t u s   c o m p r i s -  
i n g :  

a  c o m p r e s s i o n   s t a t i o n ;  

means  for   o r i e n t i n g   s a id   a p e r t u r e   of  s a id   c o n t a i n e r  

in  a l i g n m e n t   wi th   s a i d   c o m p r e s s i o n   s t a t i o n ;   a n d  

means  for   a d v a n c i n g   s a i d   a r t i c l e   to  s a id   c o m p r e s s i o n  
s t a t i o n ;  

s a i d   c o m p r e s s i o n   s t a t i o n ' i n c l u d i n g :   an  a r t i c l e   o r i -  

e n t i n g   and  l i m i t i n g   member  for   o r i e n t i n g   sa id   a r t i c l e   in  a 
f i r s t   p r e d e t e r m i n e d   p o s i t i o n   and  l i m i t i n g   s a id   a r t i c l e   in  a  
second   p r e d e t e r m i n e d   p o s i t i o n   and  means  c o - o p e r a b l e   wi th   s a i d  

o r i e n t i n g   and  l i m i t i n g   member  f o r   r o t a t a b l y  c o m p r e s s i n g   s a i d  
a r t i c l e   and  u r g i n g   sa id   a r t i c l e   in  s a id   second  p o s i t i o n   i n t o  
s a i d   c o n t a i n e r   t h r o u g h   s a id   a p e r t u r e .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   1  w h e r e i n   sa id   m e a n s  
f o r   r o t a t a b l y   c o m p r e s s i n g   and  u r g i n g   sa id   a r t i c l e   i n c l u d e s   a  
r o t a t a b l e   s h a f t   for   r o t a t a b l y   c o m p r e s s i n g   sa id   a r t i c l e   and  a 

p l u n g e r   for   u r g i n g   s a id   a r t i c l e   i n t o   s a id   c o n t a i n e r .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   2  w h e r e i n   movement  o f  
e i t h e r   of  s a id   s h a f t   or  s a id   p l u n g e r   is  m u t u a l l y   e x c l u s i v e   o f  

the  o t h e r .  

4.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   2  w h e r e i n   sa id   s h a f t  
is  p r o v i d e d   wi th   two  spaced   a p a r t   p rongs   d e f i n i n g   an  a r t i c l e  

r e c e i v i n g   no tch   t h e r e b e t w e e n .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  4  w h e r e i n   sa id   o r i -  

e n t i n g   and  l i m i t i n g   means  has  two  a l i g n e d   s l o t s   to  r e c e i v e  

and  o r i e n t   the  a r t i c l e   and  a  c e n t r a l   a p e r t u r e   to  l i m i t   t h e  
s i z e   of  the  a r t i c l e .  



6.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   1  w h e r e i n   sa id   o r i -  

e n t i n g   means  c o m p r i s e s   a  c o n v e y o r   mechanism  hav ing   g u i d e  
means  fo r   p o s i t i o n i n g   s a id   a p e r t u r e   of  s a id   c o n t a i n e r   i n  

a l i g n m e n t   with  s a id   c o m p r e s s i o n   s t a t i o n .  

7.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   1  w h e r e i n   sa id   means  
f o r   a d v a n c i n g   s a i d   a r t i c l e   to  s a id   c o m p r e s s i o n   s t a t i o n   i n -  
c l u d e s   a  p a p e r   t r a y   d i s p e n s e r   hav ing   a  s l o t t e d   a p e r t u r e   t o -  
ward  s a i d   c o m p r e s s i o n   s t a t i o n ,   and  means  c o n n e c t e d   to  s a i d  
b r a c k e t   for   d r a w i n g   s a i d   a r t i c l e   t o w a r d s   s a i d   b r a c k e t   w h e r e b y  
s a i d   a r t i c l e   moves  as  s a id   b r a c k e t   m o v e s .  

8.  An  a p p a r a t u s   for   i n s e r t i n g   f l e x i b l e   a r t i c l e s   in to   a 
s e r i e s   of  r i g i d   c o n t a i n e r s   each  hav ing   an  a p e r t u r e ,   sa id   a p -  
p a r a t u s   c o m p r i s i n g :  

a  c o m p r e s s i o n   s t a t i o n ;  

means  fo r   s e q u e n t i a l l y   o r i e n t i n g   one  of  s a id   s e r i e s  

of  c o n t a i n e r s   wi th   i t s   a p e r t u r e   in  a l i g n m e n t   wi th   sa id   com- 

p r e s s i o n   s t a t i o n ;   a n d  

means  fo r   a d v a n c i n g   one  of  sa id   a r t i c l e s   to  sa id   com- 

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

s a i d   c o m p r e s s i o n   s t a t i o n   i n c l u d i n g   an  a r t i c l e   o r i e n t -  

ing  and  l i m i t i n g   member  for   o r i e n t i n g   sa id   one  a r t i c l e   in  a 
f i r s t   p r e d e t e r m i n e d   p o s i t i o n   and  l i m i t i n g   s a i d   one  a r t i c l e   i n  

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

s a i d   o r i e n t i n g   and  l i m i t i n g   member  for   r o t a t a b l y   c o m p r e s s i n g  
s a i d   one  a r t i c l e   and  u r g i n g   s a id   one  a r t i c l e   in  sa id   s e c o n d  

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

9.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  8  w h e r e i n   sa id   means  
f o r   r o t a t a b l y   c o m p r e s s i n g   and  u r g i n g   sa id   one  a r t i c l e   i n -  

c l u d e s   a  r o t a t a b l e   s h a f t   for  r o t a t a b l y   c o m p r e s s i n g   sa id   a r t i -  

c le   and  a  p l u n g e r   for   u r g i n g   s a id   a r t i c l e   i n to   sa id   c o n -  
t a i n e r .  



10.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   9  w h e r e i n   movement  o f  
e i t h e r   s a id   s h a f t   or  s a id   p l u n g e r   is  m u t u a l l y   e x c l u s i v e   o f  
the  o t h e r .  

11.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   9  w h e r e i n   sa id   s h a f t  
is  p r o v i d e d   wi th   two  spaced   a p a r t   p rongs   d e f i n i n g   an  a r t i c l e  

r e c e i v i n g   no tch   t h e r e b e t w e e n .  

12.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  11  w h e r e i n   sa id   o r i -  

e n t i n g   and  l i m i t i n g   means  has  two  a l i g n e d   s l o t s   to  r e c e i v e  
and  o r i e n t   s a id   one  a r t i c l e   and  a  c e n t r a l   a p e r t u r e   to  l i m i t  

the  s i z e   of  s a id   one  a r t i c l e .  

13.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   8  w h e r e i n   sa id   o r i -  

e n t i n g   and  l i m i t i n g   means  c o m p r i s e s   a  c o n v e y o r   mechan ism  h a v -  

ing  guide   means  for   p o s i t i o n i n g   the  a p e r t u r e   of  s a id   one  c o n -  
t a i n e r   in  a l i g n m e n t   with  s a i d   c o m p r e s s i o n   s t a t i o n .  

14.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   9  w h e r e i n   sa id   means  
f o r   a d v a n c i n g   s a id   one  a r t i c l e   to  s a id   c o m p r e s s i o n   s t a t i o n  

i n c l u d e s   a  p a p e r   t r a y   d i s p e n s e r   hav ing   a  p l u r a l i t y   of  s a i d  

f l e x i b l e   a r t i c l e s   a r r a n g e d   a d j a c e n t   one  a n o t h e r ,   a  s l o t t e d  

a p e r t u r e   and  a  b r a c k e t   movable  a long  s a id   s l o t t e d   a p e r a t u r e  
to  s a id   c o m p r e s s i o n   s t a t i o n ,   and  means  c o n n e c t e d   to  s a i d  

b r a c k e t   for   d rawing   sa id   one  a r t i c l e   t o w a r d s   sa id   b r a c k e t  

whereby  s a id   one  a r t i c l e   moves  wi th   s a id   b r a c k e t .  

15.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  14  c o m p r i s i n g   f i r s t ,  

second  and  t h i r d   a c t u a t i n g   means  for   r e s p e c t i v e l y   moving  s a i d  

b r a c k e t ,   sa id   r o t a t a b l e   s h a f t   and  sa id   p l u n g e r .  

16.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   14  w h e r e i n   sa id   m e a n s  
for   a d v a n c i n g   sa id   one  a r t i c l e   i n c l u d e s   f i r s t   a c t u a t i n g   means  
c o n n e c t e d   to  sa id   b r a c k e t   and  i n  r e s p o n s e   to  a  f i r s t   s i g n a l  

moving  sa id   b r a c k e t   toward  sa id   c o m p r e s s i o n   s t a t i o n ,   s a i d  

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



a t i n g   means  c o n n e c t e d   with  sa id   r o t a t a b l e   s h a f t   for   r o t a t i n g  
s a i d   s h a f t   in  r e s p o n s e   to  a  second   s i g n a l   and  a  t h i r d   a c t u a t -  

ing  means  c o n n e c t e d   wi th   s a id   p l u n g e r   to  move  sa id   p l u n g e r   i n  

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

17.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  16  f u r t h e r   i n c l u d i n g  
c o n t r o l   means  hav ing   s e n s i n g   means,   sa id   s e n s i n g   means  s e n s -  
ing  when  s a i d   one  c o n t a i n e r   is  in  a l i g n m e n t   with  sa id   com- 
p r e s s i n g   s t a t i o n   and  c a u s i n g   s a id   c o n t r o l   means  to  t r a n s m i t  
s a i d   f i r s t   s i g n a l   to  s a id   f i r s t   a c t u a t i n g   means  whereby  s a i d  

one  a r t i c l e   is  advanced   to  s a id   c o m p r e s s i o n   s t a t i o n ,   s a i d  

s e n s i n g   means  s e n s i n g   the  p r e s e n c e   of  s a id   one  a r t i c l e   a t  
s a i d   c o m p r e s s i o n   s t a t i o n   and  c a u s i n g   s a id   c o n t r o l   means  t o  
t r a n s m i t   s a i d   t h i r d   s i g n a l   to  s a id   t h i r d   a c t u a t i n g   means  

w h e r e b y  s a i d   p l u n g e r   u rges   s a id   one  a r t i c l e   i n to   sa id   o n e  
c o n t a i n e r .  

18.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   2  or  9  w h e r e i n   s a i d  

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

rack  and  a  p i n i o n   c o n n e c t e d   to  s a i d   s h a f t ,   s a i d   rack  and  p i n -  
ion  h a v i n g   t e e t h   engaged   in  meshing   r e l a t i o n .  

19.  An  a p p a r a t u s   for   i n s e r t i n g   a  f l e x i b l e   a r t i c l e   i n to   a 
r i g i d   c o n t a i n e r   hav ing   an  a p e r t u r e ,   sa id   a p p a r a t u s   c o m p r i s -  

i n g :  

means  for   o r i e n t i n g   s a id   f l e x i b l e   a r t i c l e   wi th   s a i d  

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

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

f l e x i b l e   a r t i c l e ;   a n d  

feed  means  for   u r g i n g   sa id   c o m p r e s s e d   f l e x i b l e   a r t i -  

c le   i n t o   s a i d   c o n t a i n e r   t h r o u g h   s a id   a p e r t u r e .  

20.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  19  w h e r e i n   sa id   com- 

p r e s s i o n   means  i n c l u d e s   s a i d   feed  m e a n s .  

21.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  19  f u r t h e r   i n c l u d i n g  



means  for   m a i n t a i n i n g   sa id   f l e x i b l e   a r t i c l e   in  i t s   c o m p r e s s e d  
c o n d i t i o n .  

e  

22.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  20  f u r t h e r   i n c l u d i n g  
means  for   m a i n t a i n i n g   s a id   f l e x i b l e   a r t i c l e   in  i t s   c o m p r e s s e d  
c o n d i t i o n .  

23.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   19  w h e r e i n   sa id   means  
f o r   o r i e n t i n g   s a id   f l e x i b l e   a r t i c l e   wi th   sa id   a p e r t u r e   o f  
s a i d   c o n t a i n e r   c o m p r i s e s   means  for   a d v a n c i n g   sa id   a r t i c l e   t o  
s a i d   c o m p r e s s i o n   means  and  means  fo r   a l i g n i n g   s a id   a p e r t u r e  
of  s a id   c o n t a i n e r   wi th   sa id   a r t i c l e   advanced   to  s a id   com-  
p r e s s i n g   m e a n s .  

24.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  21  w h e r e i n   sa id   com- 
p r e s s i o n   means  i n c l u d e s   a  s h a f t   ha ivng   a  notch   t h e r e i n   f o r  

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

25.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   24  w h e r e i n   sa id   f e e d  

means  i n c l u d e s   a  p l u n g e r   which  moves  r e l a t i v e   to  s a i d   s h a f t .  

26.  An  a p p a r a t u s   for   i n s e r t i n g   f l e x i b l e   a r t i c l e s   in to   a  
s e r i e s   of  r i g i d   c o n t a i n e r s   each  hav ing   an  a p e r t u r e ,   sa id   a p -  
p a r a t u s   c o m p r i s i n g :  

means  for   s e q u e n t i a l l y   o r i e n t i n g   each  of  s a id   f l e x -  
i b l e   a r t i c l e s   wi th   a  c o r r e s p o n d i n g   c o n t a i n e r ;  

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

feed  means  for   u r g i n g   sa id   c o m p r e s s e d   f l e x i b l e   a r t i -  

cle   i n t o   s a i d   c o r r e s p o n d i n g   c o n t a i n e r   t h r o u g h   i t s   a p e r t u r e .  

27.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  26  w h e r e i n   sa id   com- 

p r e s s i o n   means  i n c l u d e s   s a i d   f e e d  m e a n s .  

28.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  26  f u r t h e r   i n c l u d i n g  



means  fo r   m a i n t a i n i n g   sa id   f l e x i b l e   a r t i c l e   in  i t s   c o m p r e s s e d  
s t a t i o n .  

.  

29.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  27  f u r t h e r   i n c l u d i n g  
means  for   m a i n t a i n i n g   s a id   f l e x i b l e   a r t i c l e   in  i t s   c o m p r e s s e d  
c o n d i t i o n .  

30.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im   26  w h e r e i n   sa id   means  
f o r   s e q u e n t i a l l y   o r i e n t i n g   s a i d   f l e x i b l e   a r t i c l e   wi th   s a i d  

a p e r t u r e   of  s a i d   one  c o n t a i n e r   c o m p r i s e s   means  for   a d v a n c i n g  
s a i d   a r t i c l e   to  s a i d   c o m p r e s s i o n   means  and  means  for   a l i g n i n g  
s a i d   a p e r t u r e   of  s a id   one  c o n t a i n e r   wi th   sa id   a r t i c l e   a d -  
vanced   to  s a i d   c o m p r e s s i n g   m e a n s .  

31.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  29  w h e r e i n   sa id   com- 
p r e s s i o n   means  i n c l u d e s   a  s h a f t   hav ing   a  notch   t h e r e i n   f o r  

r e c e i v i n g   s a i d   a r t i c l e ,   s a id   s h a f t   r o t a t i n g   to  compres s   s a i d  
a r t i c l e   w i t h i n   a  c e n t r a l   a p e r t u r e   of  s a id   m a i n t a i n i n g   m e a n s .  

32.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  31  w h e r e i n   sa id   f e e d  

means  i n c l u d e s   a  p l u n g e r   which  moves  r e l a t i v e   to  s a id   s h a f t .  
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