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Apparatus  for  orienting  and  placing  a  button  for  attachment  to  a  garment. 

@  An  apparatus  for  orienting  and  placing  a  button  (8)  for 
attachment  to  a  garment,  comprising:  a  support  (2);  a  guide 
(1)  mounted  on  said  support  and  having  a  guide  channel  for 
guiding  the  button  therethrough;  a  pusher  (5)  slidably  mount- 
ed  in  said  guide  for  pushing  the  button  through  and  out  of 
said  guide  channel;  a  clinching  die  (3)  fixed  to  said  support 
contiguous  to  one  end  of  said  guide  for  receiving  thereon 
the  button  having  been  pushed  out  of  said  guide  channel; 
a  finger  holder  (13)  axially  slidably  and  rotatably  mounted 
on  said  clinching  die  and  having  at  its  upper  end  a  pair  of 
fingers  (16,  16')  for  clamping  the  button  on  said  clinching 
die,  said  finger  holder  having  on  its  periphery  a  first  gear 
(14);  a  second  gear  (38)  carried  by  said  support  and  meshing 
with  said  first  gear;  a  fluid-pressurized  cylinder  (39)  opera- 
tively  connected  with  said  second  gear  (38)  for  turning  the 
latter  through  a  predetermined  angle;  and  means  for  adjust- 
ably  regulating  the  extent  to  which  said  second  gear  is 
turned. 

0 .  
I l l  

ACTORUM  AG 

  An  apparatus  for  orienting  and  placing  a  button  (8)  for 
attachment  to  a  garment,  comprising:  a  support  (2);  a  guide 
(1)  mounted  on  said  support  and  having  a  guide  channel  for 
guiding  the  button  therethrough;  a  pusher  (5)  slidably  mount- 
ed  in  said  guide  for  pushing  the  button  through  and  out  of 
said  guide  channel;  a  clinching  die  (3)  fixed  to  said  support 
contiguous  to  one  end  of  said  guide  for  receiving  thereon 
the  button  having  been  pushed  out  of  said  guide  channel; 
a  finger  holder  (13)  axially  slidably  and  rotatably  mounted 
on  said  clinching  die  and  having  at  its  upper  end  a  pair  of 
fingers  (16,  16')  for  clamping  the  button  on  said  clinching 
die,  said  finger  holder  having  on  its  periphery  a  first  gear 
(14);  a  second  gear  (38)  carried  by  said  support  and  meshing 
with  said  first  gear;  a  fluid-pressurized  cylinder  (39)  opera- 
tively  connected  with  said  second  gear  (38)  for  turning  the 
latter  through  a  predetermined  angle;  and  means  for  adjust- 
ably  regulating  the  extent  to  which  said  second  gear  is 
turned. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of   t h e   I n v e n t i o n :  

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  

o r i e n t i n g   and   p l a c i n g   a  b u t t o n   f o r   a t t a c h m e n t   to   a  g a r m e n t .  

P r i o r   A r t :  

M a c h i n e s   f o r   a t t a c h i n g   b u t t o n s   to   a  g a r m e n t   a r e  

known  i n   w h i c h   one  b u t t o n   a n d   i t s   m a t i n g   f a s t e n e r   p a r t   a t  

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

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

t o g e t h e r   by  t h e   p u n c h   and   d i e   w i t h   a  g a r m e n t   p l a c e d   t h e r e -  

b e t w e e n .   I f   t h e   b u t t o n   b e a r s   on  i t s   o b v e r s e   s i d e   a  d e s i g n ,  

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

in   w h i c h   t h e   b u t t o n   i s   to   be  m o u n t e d   on  a  g a r m e n t ,   t h e  

b u t t o n   m u s t   be  o r i e n t e d   in   s u c h   a  d i r e c t i o n .  

U . S .   P a t e n t   4 , 0 1 9 , 6 6 6 ,   i s s u e d   A p r i l   26 ,   1 9 7 7 ,  

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

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

same  by  a  p u s h i n g   s l i d e   in   a  g u i d e   c h a n n e l   u n t i l   a  t a b  

on  t h e   r e v e r s e   s i d e   o f   t h e   b u t t o n   i s   c a u g h t   by  a  p a i r   o f  

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

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

l a t t e r   i s   p l a c e d   in   a  c y l i n d r i c a l   g r i p p i n g   h e a d .   T h e n  

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

a  p r e d e t e r m i n e d   a n g l e .   S u c h   an  a n g u l a r   m o v e m e n t   of   t h e  

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

p i n i o n .   The  p i n i o n   i s   c o n n e c t e d   to   t h e   g r i p p i n g   h e a d   b y  

a  c o u p l i n g   s u c h   as   u n i v e r s a l   j o i n t ,   and   t h e   r a c k   i s  



r e c i p r o c a t i n g l y   d r i v e n  b y   an  a i r - p r e s s u r i z e d   c y l i n d e r .  

H o w e v e r ,   s i n c e   t h e   g r i p p i n g   h e a d   s e r v e s   as  a  d i e  

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

to   b e  c o u p l e d   t o g e t h e r ,   t h e   g r i p p i n g   h e a d   w o u l d   be  i n -  

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

due   to   i m p a c t   by  t h e   p u n c h .   A l t h o u g h   t h e   c o u p l i n g   a b s o r b s  

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

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

b e c a u s e   t h e   c o u p l i n g   i s   s u b j e c t e d   to   b a c k l a s h ,   w h i c h  

i n c r e a s e s   due   t o   t h e   t o r q u e   and   i m p a c t   f r e q u e n t l y   e x e r t e d  

on  t h e   c o u p l i n g .   F u r t h e r ,   t h i s   f r e q u e n t   i m p a c t   c a u s e s  

t h e   c o u p l i n g   to   be  d i s t o r t e d   a t   i t s   b e a r i n g s   so  t h a t   t h e  

g r i p p i n g   h e a d   c a n n o t   be  t u r n e d   f o r   p r o p e r   o r i e n t a t i o n .  

M o r e o v e r ,   t h e   s t r o k e   o f   t h e   r a c k   i s   r e l a t i v e l y   l a r g e   t o  

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

q u i r i n g   t h a t   t h e   s t r o k e   o f   t h e   a i r - p r e s s u r i z e d   c y l i n d e r   i s  

as   l a r g e   as  t h e   r a c k ' s   s t r o k e .   G i v e n   t h e   r e l a t i v e l y   l a r g e  

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

t a k e s   l o n g   t i m e   f o r   t h e   o r i e n t a t i o n   of   t h e   b u t t o n ,   d e p e n d -  

i n g   on  t h e   a m o u n t   of   t h e   s t r o k e .  

SUMMARY  OF  THE  I N V E N T I O N  

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

o r i e n t i n g   and   p l a c i n g   a  b u t t o n   f o r   a t t a c h m e n t   to   a  g a r m e n t ,  

c o m p r i s e s :   a  s u p p o r t ;   a  g u i d e   m o u n t e d   a n   s a i d   s u p p o r t  

and  h a v i n g   a  g u i d e   c h a n n e l   f o r   g u i d i n g   t h e   b u t t o n   t h e r e -  

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



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

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

c o n t i g u o u s   to   one   end   o f   s a i d   g u i d e   f o r   r e c e i v i n g  

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

g u i d e   c h a n n e l ;   a  f i n g e r   h o l d e r   a x i a l l y   s l i d a b l y   a n d  

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

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

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

h a v i n g   on  i t s   p e r i p h e r y   a  f i r s t   g e a r ;   a  s e c o n d   g e a r  

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

g e a r ;   a  f l u i d - p r e s s u r i z e d   c y l i n d e r   o p e r a t i v e l y  

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

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

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

g e a r   i s   t u r n e d .  

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

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

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

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

and  h i g h - s p e e d   o r i e n t a t i o n   of   t h e   b u t t o n .  

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

o b j e c t 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   m a n i f e s t   t o  

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

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

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



of   t h e  i n v e n t i o n   i s   shown  o n l y   " o n e " .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F I G .   1  i s   a  f r a g m e n t a r y   f r o n t   e l e v a t i o n a l   v i e w   o f  

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

of   F I G .   1 ;  

F I G .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

I I I - I I I   o f   F I G .   1 ;  

F IG .   4  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e   I V - I V   of   F IG .   3;  a n d  

F I G .   5  i s   an  e n l a r g e d ,   f r a g m e n t a r y   b o t t o m   v i e w   o f  

t h e   a p p a r a t u s .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

As  s h o w n   in   F I G S .   1  and   2,  a  b u t t o n   o r i e n t i n g   a n d  

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

g u i d e   1  m o u n t e d   on  a  s u p p o r t   2  f o r   g u i d i n g   b u t t o n s   B  ( o n l y  

one   s h o w n   i n   F IG .   2  f o r   c l a r i t y )   one   a t   a  t i m e   f r o m   a  

v e r t i c a l   c h u t e   4  i n t o   a  c l i n c h i n g   u n i t   3  ( d e s c r i b e d   b e l o w )  

d i s p o s e d   c o n t i g u o u s   to   one   end   of   t h e   g u i d e   1,  and  a  p u s h e r  

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

B  o u t   o f   t h e   g u i d e   1  i n t o   t h e   c l i n c h i n g   u n i t   3 .  

The  g u i d e   1  i n c l u d e s   an  e l o n g a t e   b a s e ,   and   a  p a i r  

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

c l i n c h i n g   u n i t   3  and   j o i n t l y   d e f i n i n g   b e t w e e n   t h e   f i r s t  

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

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



u n i t   3,  and   a  f r i c t i o n   m e m b e r   7  d i s p o s e d   o p p o s i t e l y   to  t h e  

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

c h a n n e l   6  (FIG.   1)  as  an  e x t e n s i o n   of   t h e   f i r s t   g u i d e  

c h a n n e l .   The  f i r s t   and  t h i r d   ( u p p e r   in   F IG .   2)  s i d e   w a l l s  

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

t h e r e b e t w e e n   an  i n l e t   p o r t   to   w h i c h   a  l o w e r   end   of   t h e  

c h u t e   4  i s   c o n n e c t e d .   Thus   one   b u t t o n   B  h a v i n g   b e e n   d i s -  

c h a r g e d   f r o m   t h e   c h u t e   4  i s   i n t r o d u c e d   i n t o   t h e   s e c o n d  

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

The  b u t t o n   B  (F IG.   2)  h a s   a  d i s k - s h a p e d   h e a d   a n d  

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

h e a d .   The  h e a d   i s   c o v e r e d   o v e r   t h e   o b v e r s e   s i d e   by  a  

d e c o r a t i v e   cap   b e a r i n g   a  d e s i g n ,   m a r k   o r   s y m b o l   ( n o t   s h o w n )  

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

i s   to   be  o r i e n t e d   when  i t   i s   a t t a c h e d   to   a  g a r m e n t   ( n o t  

s h o w n ) .   The  d e c o r a t i v e   c ap   h a s   a  r i m   p o r t i o n   e x t e n d i n g  

a r o u n d   a  p e r i p h e r a l   e d g e   o f   t h e   h e a d   so  as  t o  d e f i n e   w i t h  

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

8  p r o j e c t i n g   r a d i a l l y   f r o m   t h e   r im   p o r t i o n   i n t o   t h e   r e c e s s .  

The  t a b   8  i s   d i s p o s e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n   w h i c h  

c o r r e s p o n d s   to   t h e   s p e c i f i e d   d i r e c t i o n   of   t h e   n o n -  

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

The  f r i c t i o n   m e m b e r   7  h a s   a  f r i c t i o n a l   s u r f a c e  

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

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

c a p ,   f o r   a  p u r p o s e   d e s c r i b e d   b e l o w .   The  f r i c t i o n   m e m b e r   7 

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



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

( F I G .   2)  to   t u r n   c o u n t e r c l o c k w i s e   (as   v i e w e d   f r o m   t h e   l e f t  

in   F I G S .   1  and  2 ) .   T h u s   t h e   f r i c t i o n a l   s u r f a c e   of   t h e  

f r i c t i o n   m e m b e r   7  i s   u r g e d   a g a i n s t   t h e   r i m   p o r t i o n   o f   t h e  

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

s e c o n d   g u i d e   c h a n n e l   6,  as   d e s c r i b e d   b e l o w .   The  a m o u n t   o f  

b i a s i n g   f o r c e   o f   e a c h   c o m p r e s s i o n   s p r i n g   may  be  a d j u s t e d   b y  

t u r n i n g   a  s c r e w .  

As  b e t t e r   shown  in   F I G .   2,  t h e   p u s h e r   5  i n c l u d e s  

an  e l o n g a t e ,   b u t t o n   p u s h i n g   s l i d e   s l i d a b l y   r e c e i v e d   in   t h e  

c o m b i n e d   g u i d e   c h a n n e l   o f   t h e   g u i d e   1,  and   a  l o c k i n g   l e v e r  

p i v o t a l l y   m o u n t e d   on  t h e   s l i d e .   The  s l i d e   h a s   a  s t e p p e d  

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

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

f r o n t   end   p o r t i o n   e x t e n d i n g   b e y o n d   t h e   s t e p p e d   end   p o r t i o n  
a t  

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

c l a w s   ( n o t   s h o w n )   f o r   c a t c h i n g   t h e r e b e t w e e n   t h e   t a b   8  o f  

t h e   b u t t o n  B   i n   a  m a n n e r   d e s c r i b e d   b e l o w .   A  c o m p r e s s i o n  

s p r i n g   ( n o t   shown)   i s   m o u n t e d   b e t w e e n   t h e   s l i d e   and   t h e  

l o c k i n g   l e v e r   t o   u r g e   t h e   l a t t e r   t o   t u r n   c o u n t e r c l o c k w i s e  

in   F I G .   1 ;  t h e   f l a n g e d   end   p o r t i o n   o f   t h e   l o c k i n g   l e v e r   i s  

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

s l i d e .   S u c h   d o w n w a r d   m o v e m e n t   o f   t h e   f l a n g e d   end  p o r t i o n  

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

of   t h e   s t e p p e d   end   p o r t i o n   so  as   to   p r e v e n t   t h e   b u t t o n  

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

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

c o n n e c t e d   to  a  s u i t a b l e   d r i v e   m e a n s   ( n o t   shown)   f o r  



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

c h a n n e l   b e t w e e n   a  f i r s t   p o s i t i o n   ( F I G S .   l a n d   2)  in   w h i c h  

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

o u t   o f   t h e   s e c o n d   g u i d e   c h a n n e l   6  i n t o   t h e   u n n u m b e r e d   f i r s t  

g u i d e   c h a n n e l   f o r   a l l o w i n g   t h e   b u t t o n   B  to   be  i n t r o d u c e d  

i n t o   t h e   s e c o n d   g u i d e   c h a n n e l   6  f r o m   t h e   c h u t e   4  v i a   t h e  

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

in   w h i c h   b o t h   t h e   p u s h i n g   s l i d e   and  t h e   l o c k i n g   l e v e r   p r o j e c t  

t h r o u g h   t h e   s e c o n d   g u i d e   c h a n n e l   6  f o r   p u s h i n g   t h e   b u t t o n   B 

o u t   o f   t h e   s e c o n d   g u i d e   c h a n n e l   6  i n t o   t h e   c l i n c h i n g   u n i t   3 .  

When  t h e   b u t t o n   B  i s   p u s h e d   in   t h e   s e c o n d   g u i d e  

c h a n n e l   6  (FIG.   2)  t o w a r d   t h e   c l i n c h i n g   u n i t   3  by  t h e   t i p  

end   o f   t h e   p u s h i n g   s l i d e ,   t h e   b u t t o n   B  t u r n s   c o u n t e r c l o c k w i s e  

in  F I G .   2  b e c a u s e   o f   t h e   f r i c t i o n a l   s u r f a c e   o f   t h e   f r i c t i o n  

m e m b e r  7   u n t i l   t h e   t a b   8  i s   c a u g h t   by  t h e   p a i r   of   c l a w s   ( n o t  

s h o w n )   o f   t h e   l o c k i n g   l e v e r .   The  p a i r   o f   c l a w s   h a s   a  p a i r  

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

so  t h a t   t h e   t a b   8  i s   r e c e i v e d   b e t w e e n   t h e   two  c l a w s   in   a  s n a p  

a c t i o n ;   one   of   t h e   c l a w s   r i d e s   o v e r   t h e   t a b   8  a g a i n s t   t h e  

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

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

t h e   o t h e r   c l a w   b l o c k s   t h e   t a b   8.  A f t e r   h a v i n g   t h u s   b e e n  

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

s u r f a c e   o f   t h e   f r i c t i o n   member   7 .  

W i t h   c o n t i n u e d   f o r w a r d   ( l e f t w a r d   in   F I G S .  1  a n d   2 )  

m o v e m e n t   o f   t h e   p u s h e r   5,  t h e   b u t t o n   B  i s   p u s h e d   o u t   o f  

t h e   s e c o n d   g u i d e   c h a n n e l   6  i n t o   t h e   c l i n c h i n g   u n i t   3 .  

As  a  r e s u l t ,   t h e   b u t t o n   B  h a s   b e e n   p l a c e d   in   t h e   c l i n c h i n g  



u n i t   3  i n   a  f i r s t  d i r e c t i o n .  

The  c l i n c h i n g   u n i t   3  c o m p r i s e s   a  d i e   11  (F IG .   3 )  

w h i c h   c o a c t s   w i t h   a  p u n c h   ( n o t   shown)   to   a t t a c h   t h e   b u t t o n  

B  to   a  g a r m e n t   ( n o t   shown)   d i s p o s e d   b e t w e e n   t h e   d i e   11  a n d  

t h e   p u n c h   as   i s   w e l l   known  in   t h e   a r t .   The  d i e   11  i s   s e c u r e d  

a t   i t s   l o w e r   end  t o   a  d i e   h o l d e r   9  by  m e a n s   o f   a  s c r e w   1 2 .  

The  d i e   h o l d e r   9,  w h i c h   i s   h o l l o w   a t   10 ,   i s   s u p p o r t e d   b y  

t h e   s u p p o r t   2.  A  f i n g e r   h o l d e r   13  ( F I G S .   1  a n d   3)  i s   s l i d a b l y  

a n d   r o t a t a b l y   m o u n t e d   on  t h e   d i e   11  and   h a s   on  i t s   p e r i p h e r y  

a  g e a r   14 .   The  f i n g e r   h o l d e r   13  h a s   a t   i t s   u p p e r   e n d  

a  f l a n g e   1 3 '   (F IG .   2)  i n t e g r a l   t h e r e w i t h .   A  p a i r   o f   f i n g e r s  

1 6 , 1 6   ( F I G S .   1,  2  and  3)  i s   p i v o t a l l y   m o u n t e d   on  t h e   f l a n g e  

1 3 '   by  m e a n s   o f   a  p a i r   o f   p i n s   1 7 , 1 7 ,   r e s p e c t i v e l y ,   and  i s  

f i t t e d   i n   a  p a i r   o f   g r o o v e s   1 5 , 1 5 ,   r e s p e c t i v e l y ,   o f   t h e  

f l a n g e   1 3 ' .   E a c h   o f   t h e   f i n g e r s   16  h a s   on  i t s   u p p e r   e n d  

an  i n w a r d l y   d i r e c t e d   p r o j e c t i o n   16 '   (F IG .   3)  h a v i n g   an  i n c l i n e d  

b o t t o m   s u r f a c e   18 .   A  r e c e s s   19  e x t e n d s   h o r i z o n t a l l y   i n  

an  i n n e r   s u r f a c e   o f   e a c h   f i n g e r   p r o j e c t i o n   1 6 ' .   The  t w o  

f i n g e r s   1 6 , 1 6   a r e   n o r m a l l y   u r g e d   t o w a r d   one   a n o t h e r   by  m e a n s  

o f   a  s p r i n g   20  w o u n d   a r o u n d   t h e   f i n g e r s   1 6 , 1 6 .   The  f i n g e r  

h o l d e r   13  i s   n o r m a l l y   u r g e d   u p w a r d l y   by  a  c o m p r e s s i o n   s p r i n g   4 2 .  

The  c l i n c h i n g   u n i t   3  i s   o p e r a t i v e l y   c o n n e c t e d   w i t h  

a  d r i v e   m e c h a n i s m   21.  The  d r i v e   m e c h a n i s m   21  i n c l u d e s  

an  a d j u s t i n g   s l e e v e   24  r o t a t a b l y   r e c e i v e d   in   a  c y l i n d r i c a l  

h o l d e r   23  s e c u r e d   to   t h e   s u p p o r t   2  by  a  p a i r   o f   s c r e w s , 2 2 , 2 2 .  

The  s l e e v e   24  h a s   a t   i t s   u p p e r   e n d   a  f l a n g e   25.   A  r i n g   2 6  

i s   s e c u r e d   to   t h e   l o w e r   end   o f   t h e   s l e e v e   24  to   h o l d   t h e  

h o l d e r   23  b e t w e e n   t h e   r i n g   26  and  t h e   f l a n g e   25,   t h u s  



r e s t r i c t i n g   t h e   v e r t i c a l   m o v e m e n t   o f   t h e   h o l d e r   23.   A s  

shown  i n   F IG .   4,  t h e   s l e e v e   24  h a s   i n   i t s   p e r i p h e r y  

a  p l u r a l i t y   of   e q u i d i s t a n t l y   s p a c e d   f i r s t   r e c e s s e s   2 7 a , 2 7 b , .  

2 7 c , 2 7 d ,   and  a  p l u r a l i t y   o f   s e c o n d   r e c e s s e s   2 8 a , 2 8 b , 2 8 c , 2 B d  

s p a c e d   a p a r t   f r o m   t h e   f i r s t   r e c e s s e s   2 7 a , 2 7 b , 2 7 c , 2 7 d   u p w a r d l y  

or   d o w n w a r d l y ,   t h e   d i s t a n c e   b e t w e e n   t h e   s e c o n d   r e c e s s e s   b e i n g  

e q u a l   to  t h e   d i s t a n c e   b e t w e e n   t h e   f i r s t   r e c e s s e s .   A  p i n   31  

i s   s l i d a b l y   i n s e r t e d   t h r o u g h   a  t u b e   29  s e c u r e d   to  t h e   h o l d e r  

23,  and   i s   n o r m a l l y   u r g e d   by  a  c o m p r e s s i o n   s p r i n g   30  t o w a r d  

t h e   s l e e v e   24  so  t h a t   t h e   p i n   31  i s   e n g a g e a b l e   w i t h   o r   p r o j e c t s  

i n t o   one   of   t h e   f i r s t   r e c e s s e s   2 7 a , 2 7 b , 2 7 c , 2 7 d   to   l o c k   t h e  

s l e e v e   24  w i t h   r e s p e c t   to   t h e   h o l d e r   23.  The  p i n   31  c an   b e  

r e t r a c t e d   o u t   o f   t h e   r e c e s s   by  p u l l i n g   a  k n o b   32  ( F I G S .  4   a n d   5 )  

w h i c h   i s   s e c u r e d   to  t h e ' o u t e r   end   o f   t h e   p i n   31 ,   d o w n w a r d l y  

in  F IG .   4  a g a i n s t   t h e   b i a s i n g   f o r c e   o f   t h e   s p r i n g   3 0 .  

A  b a l l   p l u n g e r   34  s u p p o r t e d   by  t h e   h o l d e r   23  i n c l u d e s  

a  s p r i n g - b i a s e d   b a l l   33  e n g a g e a b l e   w i t h   one   of   t h e   s e c o n d  

r e c e s s e s   2 8 a , 2 8 b , 2 8 c , 2 8 d   to   t h e r e b y   e f f e c t   t h e   p o s i t i o n i n g  

of   t h e   s l e e v e   2 4 .  

I n s i d e   t h e   s l e e v e   24,   a  s h a f t   37  i s   m o u n t e d   by  m e a n s  

o f   b e a r i n g s   36  (F IGS .   3 ) .   A  s e c t o r   g e a r   38  ( F I G S .   1,  2,  3 

a n d   4)  i s   s e c u r e d   to   t h e   u p p e r   end   o f   t h e   s h a f t 3 7   and   i s   i n  

m e s h i n g   e n g a g e m e n t   w i t h   t h e   g e a r   14  o f   t h e   f i n g e r   h o l d e r   1 3 .  

The  l o w e r   end   of   t h e   s h a f t   37  i s   c o n n e c t e d   to   a  l e v e r  4 3  

w h i c h   i s   in   t u r n   c o n n e c t e d   to   a  p i s t o n   r o d   39a  of   an  a i r -  

p r e s s u r i z e d   c y l i n d e r   39  m o u n t e d   on  t h e   s u p p o r t   2.  A  cam  p l a t e  

40  ( F I G S .   3  and   4)  i s   f i x e d   to   t h e   s h a f t   37  by  m e a n s   o f  

a  key   41  and   i s   e n g a g e a b l e   w i t h   a  s t o p   35  (F IG .   4)  c a r r i e d  



by  and   p r o j e c t i n g   i n w a r d l y   f r o m   t h e   s l e e v e   2 4 .  

When  t h e   b u t t o n   B  i s   p l a c e d   i n   t h e   c l i n c h i n g   u n i t   3 

i n   t h e   f i r s t   d i r e c t i o n   ( n o t   shown)   by  t h e   p u s h e r   5  in   t h e  

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

h e a d   i s   f i t t e d   i n   t h e   s e c o n d   g r o o v e s   1 9 , 1 9   o f   t h e   f i n g e r s  

1 6 , 1 6   and   i s   t h u s   c l a m p e d   b e t w e e n   t h e   f i n g e r s  1 6 , 1 6 .   I f  

i t   i s   u n n e c e s s a r y   t o   c h a n g e   t h e   d i r e c t i o n   o f   t h e   b u t t o n   B 

in   t h e   c l i n c h i n g   u n i t   3,  t h e   n o n - i l l u s t r a t e d   p u n c h   w i t h  

a  s u i t a b l e   m a t i n g   f a s t e n e r   p a r t   ( n o t   shown)   o f   a  k n o w n  

c o n s t r u c t i o n   i s   l o w e r e d   t o   p u s h   t h e  f i n g e r   h o l d e r   13  d o w n -  

w a r d l y   so  t h a t   t h e   u p p e r   end   o f   t h e   d i e   11  s t r i k e s   t h e  

f i n g e r s   1 6 , 1 6   on  t h e   i n c l i n e d   b o t t o m   s u r f a c e s   1 8 , 1 8 ,   t h u s  

c a u s i n g _ t h e   f i n g e r s   1 6 , 1 6   t o   p i v o t   in   o p p o s i t e   d i r e c t i o n s  

away   f r o m   one   a n o t h e r .   The  b u t t o n   B  i s   t h e r e b y   a l l o w e d   t o  

f a l l   on  t h e   d i e   11 .   W i t h   c o n t i n u e d   d o w n w a r d   m o v e m e n t   o f  

t h e   p u n c h ,   t h e   b u t t o n   B  and   i t s   m a t i n g   f a s t e n e r   p a r t   a r e  

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

p l a c e d   b e t w e e n   t h e   d i e   11  a n d   t h e   p u n c h .   As  a  r e s u l t ,   t h e  

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

d i r e c t i o n .  

I f   i t   i s   n e c e s s a r y   to   c h a n g e   t h e   d i r e c t i o n   o f   t h e  

b u t t o n   B  in   t h e   c l i n c h i n g   u n i t   3,  t h e   p i n   3 1 - i s   r e t r a c t e d  

o u t   o f   o n e   o f   t h e   f i r s t   r e c e s s e s   27a   by  p u l l i n g   t h e   k n o b   3 2 ,  

and   t h e   s l e e v e   24  i s   t h e n   t u r n e d   by  h a n d   to   s u c h   an  e x t e n t  

t h a t   t h e   p i n   31  i s   e n g a g e a b l e   w i t h   o r   p r o j e c t s   i n t o   t h e  

n e x t   f i r s t   r e c e s s   2 7 b .   Thus   t h e   s t o p   35  h a s   b e e n   a n g u l a r l y  

moved   t h r o u g h   9 0 ° .   When  t h e   p i s t o n   r o d   3 9 a  o f   t h e   a i r -  

p r e s s u r i z e d   c y l i n d e r   39  i s   r e t r a c t e d ,   i . e .   to   t h e   r i g h t  



in   F I G S .   1  and  2,  a f t e r   t h e  p u s h e r   5  h a s   b e e n   r e t r a c t e d   a w a y  

f r o m   t h e   c l i n c h i n g   u n i t   3,  t h e   s h a f t   37  and  t h e   cam  p l a t e  

40  i s   t u r n e d   c o u n t e r c l o c k w i s e   in   F IG .   4  t h r o u g h   a  p r e d e t e r m i n e d  

a n g l e   u n t i l   t h e   cam  p l a t e   40  i s   s t o p p e d   b y  t h e   s t o p   3 5 .  

T h i s   a n g u l a r   m o v e m e n t   of   t h e   s h a f t   27  i s   t r a n s m i t t e d   t o  

t h e  f i n g e r   h o l d e r   13  v i a   t h e  s e c t o r   g e a r   38  and   t h e   g e a r  

14 ,   t h u s   c a u s i n g   t h e   b u t t o n   B  to   be  t u r n e d   t h r o u g h   9 0 ° .   A t  

t h a t  t i m e   t h e   b a l l   p l u n g e r   34  i s   in   e n g a g e m e n t   w i t h   t h e  

s e c o n d   r e c e s s   2 8 b .  

L i k e w i s e ,   t h e   p i n   31  i s   b r o u g h t   i n t o   e n g a g e m e n t   w i t h  

t h e   r e c e s s   27c  a t   w h i c h   t i m e  t h e   b a l l   p l u n g e r   34  i s   i n   e n g a g e -  

m e n t   w i t h   t h e   r e c e s s   2 8 c ,   in   o r d e r   to   t u r n   t h e   b u t t o n   B  i n  

t h e   c l i n c h i n g   u n i t   3  t h r o u g h   1 8 0 ° .   I f   t h e   p i n   31  i s   b r o u g h t  

i n t o   e n g a g e m e n t   w i t h   t h e   r e c e s s   27d ,   a t   w h i c h   t i m e   t h e   b a l l  

p l u n g e r   34  i s   in   e n g a g e m e n t   w i t h   t h e  r e c e s s   2 8 d ,   t h e   b u t t o n  

B  w i l l   be  t u r n e d   t h r o u g h   2 7 0 ° .  

The  n u m b e r   of   and  t h e   d i s t a n c e   b e t w e e n   t h e   f i r s t  

r e c e s s e s   i s   n o t   l i m i t e d   to   t h e   i l l u s t r a t e d   e m b o d i m e n t .  

A l t e r n a t i v e l y ,   i f   a  s e c t o r   g e a r   l a r g e r   in  r a d i u s   i s  

u s e d ,   t h e   d i s t a n c e   b e t w e e n   t h e   f i r s t   r e c e s s e s   may  be  s m a l l e r .  

F u r t h e r ,   a  c i r c u l a r   g e a r   may  be  u s e d   f o r   s u b s t i t u t e   f o r  

t h e   s e c t o r   g e a r .  

The  b a l l   p l u n g e r   34  and  t h e   s e c o n d   r e c e s s e s   2 8 a , 2 8 b ,  

2 8 c , 2 8 d   j o i n t l y   s e r v e   to   f a c i l i t a t e   t h e   p o s i t i o n i n g   of   t h e  

p i n   31  w i t h   r e s p e c t   to  t h e   f i r s t   r e c e s s e s   2 7 a , 2 7 b , 2 7 c , 2 7 d .  

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

to   t u r n   t h e   f i n g e r   h o l d e r   13 ,   c a r r y i n g   t h e   b u t t o n   B,  t h r o u g h  

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



14  a n d   38,   t h u s   c a u s i n g   p r e c i s e   o r i e n t a t i o n   o f   t h e   b u t t o n   B .  

F u r t h e r ,   when  t h e   d i e   11  i s   i m p a c t e d   by  t h e   n o n - i l l u s t r a t e d  

p u n c h   d u r i n g   t h e   c l i n c h i n g   o p e r a t i o n ,   t h e   two  g e a r s   14  a n d  

38  v e r t i c a l l y   s l i d e   r e l a t i v e l y   to   one   a n o t h e r   to   a b s o r b   s u c h  

i m p a c t ,   t h u s   p r e v e n t i n g   t h e   d r i v e   m e c h a n i s m   21  f r o m   b e i n g  

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

m o v e m e n t   o f   t h e   f i n g e r   h o l d e r   13  i s   g u a r a n t e e d .  

A d d i t i o n a l l y ,   s i n c e   t h e   b u t t o n   B  i s   h e l d   by  t h e   t w o  

f i n g e r s   1 6 , 1 6   w h i l e   t h e   b u t t o n   B  i s   t u r n e d ,   a c c u r a t e   a n d  

s t a b l e   o r i e n t a t i o n   o f   t h e   b u t t o n   B  c a n   be  a c h i e v e d .  

G i v e n   t h a t   t h e   s e c t o r   g e a r   38  i s   l a r g e r   in   r a d i u s  

t h a n   t h e   g e a r   14 ,   o n l y   a  s h o r t   s t r o k e   o f   t h e   a i r - p r e s s u r i z e d  

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

a n g l e .   I f   t h e   s h o r t e r   l e v e r   43  i s   u s e d ,   i t   i s   a l s o   p o s s i b l e  

t o   u s e   a  s h o r t e r   c y l i n d e r .  

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

by  t h o s e   v e r s e d   in   t h e   a r t ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t  

I  w i s h   t o   e m b o d y   w i t h i n   t h e   s c o p e   o f   t h e   p a t e n t   w a r r a n t e d  

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

w i t h i n   t h e   s c o p e   of   my  c o n t r i b u t i o n   t o   t h e   a r t .  



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

f o r   a t t a c h m e n t   to   a  g a r m e n t ,   c o m p r i s i n g :  

(a)  a  s u p p o r t ;  

(b)  a  g u i d e   m o u n t e d   on  s a i d   s u p p o r t   and   h a v i n g   a  g u i d e  

c h a n n e l   f o r   g u i d i n g   t h e   b u t t o n   t h e r e t h r o u g h ;  

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

i n g   t h e   b u t t o n   t h r o u g h   and   o u t   of   s a i d   g u i d e  

c h a n n e l ;  

(d)  a  c l i n c h i n g   d i e   f i x e d   to   s a i d   s u p p o r t   c o n t i g u o u s  

to   one   end   o f   s a i d   g u i d e   f o r   r e c e i v i n g   t h e r e o n  

t h e   b u t t o n   h a v i n g   b e e n   p u s h e d   o u t   o f   s a i d   g u i d e  

c h a n n e l ;  

(e)  a  f i n g e r   h o l d e r   a x i a l l y   s l i d a b l y   and   r o t a t a b l y  

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

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

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

h a v i n g   on  i t s   p e r i p h e r y   a  f i r s t   g e a r ;  

( f )   a  s e c o n d   g e a r   c a r r i e d   by  s a i d   s u p p o r t   and   m e s h i n g  

w i t h   s a i d   f i r s t   g e a r ;  

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

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

t h r o u g h   a  p r e d e t e r m i n e d   a n g l e ;   a n d  

(h)  m e a n s   f o r   a d j u s t a b l y   r e g u l a t i n g   t h e   e x t e n t   t o  

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

2.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  i n c l u d i n g  

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



3.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  s a i d   p a i r  

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

and   b e i n g   s p r i n g - b i a s e d   t o w a r d   one   a n 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   t o   c l a i m   3,  e a c h   o f  

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

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

end   o f   s a i d   c l i n c h i n g   d i e ,   when  s a i d   f i n g e r   h o l d e r   i s   l o w e r e d  

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

f i n g e r s   t o   p i v o t   so  as  to   r e l e a s e   t h e   b u t t o n .  

5.  An  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   1,  i n c l u d i n g  

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

s l e e v e   r o t a t a b l y   m o u n t e d   in   s a i d   c y l i n d r i c a l - h o l d e r   so  a s  

t o   be  m o v a b l e   a x i a l l y   o f   s a i d   c y l i n d r i c a l   h o l d e r   to   a  l i m i t e d  

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

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

6.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   5,  s a i d   r e g u l a t i n g  

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

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

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

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

t h e   e x t e n t   to  w h i c h   t h e   b u t t o n   i s   to  be  t u r n e d .  

7.  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   6,  f u r t h e r  

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

and  a  k n o b   m o u n t e d   on  o u t e r   end   o f   s a i d   p i n   f o r   p u l l i n g   s a i d  

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

one   of   s a i d   f i r s t   r e c e s s e s ,   s a i d   s l e e v e   b e i n g   t h e r e b y   a l l o w e d  

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

h o l d e r .  



8.  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   7,  f u r t h e r  

i n c l u d i n g   a  cam  p l a t e   f i x e d   to   s a i d   s h a f t ,   and   a  s t o p  

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

s l e e v e   f o r   e n g a g e m e n t   w i t h   s a i d   can   p l a t e   to   t h e r e b y  

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

moved   w i t h   r e s p e c t   to   s a i d   s h a f t .  
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