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©  Improvements  in  or  relating  to  swaging  apparatus. 

©  The  specification  describes  apparatus  by  which  a  sleeve- 
like  fitting  1  may  be  swaged  on  to  a  core  2.  The  apparatus 
includes  six  tools  21,  each  pivoted  about  an  axis  22.  By 
swinging  the  tools  21,  their  forming  faces  25  pass  through  a 
region  of  minimum  separation.  The  fitting  1  and  core  2  move 
with  the  swinging  of  the  tools  21  to  be  gripped  between  the 
forming  faces  in  the  region  of  a  minimum  separation  and  so 
swaged. 

A  plate  31,  moved  by  a  piston  and  cylinder  29  effects 
simultaneous  movement  of  the  fitting  1  and  the  tools  21. 
Springs  45  tend  to  restore  the  tools  21  after  the  swaging 
operation. 
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T h i s   i n v e n t i o n   i s   c o n c e r n e d   w i t h   a p p a r a t u s   by  w h i c h  

a  l o o s e   s l e e v e - l i k e   f i t t i n g   may  be  s w a g e d   o n t o   a  c o r e .  

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

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

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

f rom  i m p a c t   of   t h e   d i e s   on  t h e   a r t i c l e .   The  t o t a l   e n e r g y  

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

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

and  d i e   w e a r   in  s u c h   a  a p p a r a t u s   i s   h i g h .   F u r t h e r ,   i t  

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

f e e d   of  t h e   a r t i c l e s   w h e r e   t h e y   a r e ,   f o r   e x a m p l e ,   to  b e  

j o i n e d   o n t o   o t h e r   a r t i c l e s , s u c h   as  s l e e v e - l i k e   f i t t i n g s  

b e i n g   j o i n e d   o n t o   c o r e s .  

In  an  e f f o r t   to   r e d u c e   t h e   f o r c e s   a c t i n g   on  t h e   d i e s ,  

i t   has   b e e n   p r o p o s e d   to   t a p e r   t h e   d i e   s u r f a c e s   t h a t  

e n g a g e   t h e   a r t i c l e   so  t h a t   t h e   d i e   e n g a g e s   t h e   a r t i c l e  

g r a d u a l l y .   Even  s o ,   e n e r g y   r e q u i r e d   to   move  t h e   d i e s  

i s   c o n s i d e r a b l e .   An  o b j e c t   of  t h e   i n v e n t i o n   i s   t o  

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

e f f e c t e d   by  t h e   e c o n o m i c a l   u se   of   f o r c e .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

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

w h i c h   can  s w i n g   s i m u l t a n e o u s l y   t h r o u g h   a  s w a g i n g   s t a t i o n ,  

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

of  t h e   members   r e m o t e   f rom  t h e   a x e s   i s   a  minimum  and  w h e n  

t h e   s e p a r a t i o n   i s   a  min imum  e a c h   s u c h   edge   i s   t o u c h e d  

by  a  c i r c l e   of  w h i c h   t h e   a x i s   i s   t r a n s v e r s e   to  t he   a x e s  

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



By  way  of   e x a m p l e ,   an  e m b o d i m e n t   of   t h e   i n v e n t i o n  

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

d r a w i n g s   in   w h i c h :  

F i g u r e   1  i s   a  p a r t i a l   s e c t i o n a l   e x p l o d e d   v i e w  

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

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

F i g u r e   2  i s   a  v i e w   p a r t l y   in   s e c t i o n   and  p a r t l y  

in  s i d e   v i e w   w i t h   some  p a r t s   r e m o v e d ,   and  shows  t h e  

a p p a r a t u s   and  t h e   f i t t i n g   p r i o r   to   s w a g i n g ;  

F i g u r e   3  i s   a  v i e w   s i m i l a r   to  t h a t   of  F i g u r e   1 

s h o w i n g   t h e   f i t t i n g   and  t h e   a p p a r a t u s   a f t e r   s w a g i n g ;  

F i g u r e   4  i s   an  e n l a r g e d   c r o s s - s e c t i o n   of  t h e   f i t t -  

i n g   of   F i g u r e   1  s w a g e d   o n t o   t h e   c o r e ;  

F i g u r e   5  i s   an  end  v i e w   of  t h e   s w a g i n g   a p p a r a t u s  

s e e n   f r o m   t h e   l e f t - h a n d   s i d e   of  t h e   F i g u r e   2 ;  

F i g u r e   6  i s   a  v i ew  s i m i l a r   to   t h a t   of  F i g u r e   2  

i l l u s t r a t i n g   a  m o d i f i c a t i o n   of   t h e   s w a g i n g   a p p a r a t u s  
shown  in  F i g u r e   2;  a n d  

F i g u r e   7  i s   a  v i ew  s i m i l a r   to  t h a t   of  F i g u r e   2  

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

a p p a r a t u s   shown  i n . F i g u r e   2 .  

F i g u r e   1  shows   a  s l e e v e - l i k e   f i t t i n g   1  w h i c h   i s  

to  be  s w a g e d   o n t o   a  c o r e   2 .  

The  f i t t i n g   may  s e r v e   as  t h e   t e r m i n a t i o n   m e m b e r  

of  a  c o n d u i t   and  t h e   c o r e   i s   in  t h e   f o rm  of   a  f l a t   w i r e  

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

c o n d u i t   to   w h i c h   t h e   t e r m i n a t i o n   member   may  be  c o n n e c t e d ,  



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

has   a  h e x a g o n a l   c o n f i g u r a t i o n   and  t h e   s w a g i n g   o p e r a t i o n  

i s   s u c h   t h a t   e a c h   f a c e   3  i s   s w a g e d ,   or   c r i m p e d ,   i n w a r d l y  

at   p o i n t   4  so  t h a t   t h e   f i t t i n g   i s   f i x e d   t i g h t l y   to   t h e  

c o r e   2 .  

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

c o m p r i s e s   a  p l u r a l i t y   of   s w a g i n g   t o o l s   21  in   t h e   f o r m  

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

c a r r i e d   in  a  r o l l e r   b l o c k   23  w h i c h   in   t u r n   i s   m o u n t e d  

on  f i x e d   f r a m e   member   2 4 .  

The  s w a g i n g   t o o l s   a r e   a r r a n g e d   in  a  c i r c l e   in  t h r e e  

p a i r s , w i t h   t h e   t o o l s   of   e a c h   p a i r   o p p o s e d   to  e a c h  

o t h e r .   Each  t o o l   21  has   a  f o r m i n g   f a c e   25  w h i c h   i n  

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

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

a f t e r   s w a g i n g .   In  t h e   e m b o d i m e n t s   shown  in  t h e   d r a w i n g s ,  

t h e   p r o f i l e   of  t h e   f o r m i n g   f a c e   f o r m s ,   in  t h e   l e n g t h -  

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

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

t r a n s v e r s e l y   to  t h i s ,   as  shown  in  F i g u r e   5,  t h e   c r o s s -  
s e c t i o n  o f   t h e   f o r m i n g   f a c e   f o r m s   p a r t   of  a  t r a p e z o i d .  

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

s t a t i o n   26  h a v i n g   an  e n t r y   s i d e   to  t h e   r i g h t   of  a  p l a n e  

c o n t a i n i n g   t h e   f i x e d   a x e s   of   t h e   p i n s   22  as  shown  i n  

F i g u r e   2  and  an  e x i t   s i d e   to   t h e   l e f t   of  t h e   p l a n e .   T h e  

t o o l s   21  may  s w i n g   f rom  t h e   p o s i t i o n s   in  w h i c h   t h e y   a r e  

shown  in  F i g u r e   2  to  t h a t   in   w h i c h   t h e y   a r e   shown  i n  

F i g u r e   3.  D u r i n g   t h a t   m o v e m e n t ,   t h e y   p a s s   t h r o u g h   t h e  

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

is   minimum  and  t h e n   t h e   f o r m i n g   f a c e s ,   or  e d g e s ,   2 5  



of  e a c h   of   t h e   t o o l s   21  t o u c h   a  c i r c l e   of  w h i c h   t he   a r m  

i s   t r a n s v e r s e   to  t h e   a x i s   a b o u t   w h i c h   t h e   t o o l s   s w i n g .  

A  p u s h e r   means   28  c o m p r i s i n g   a  p i s t o n   ( n o t   s h o w n )  

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

r o d   30  to   a  p l a t e   31.  P l a t e   31  has   an  e x t e n s i o n   32  

t h e r e o n ,   t h e   end  of  t h e   e x t e n s i o n   32  f o r m i n g   a  c a v i t y  

member   33  t h a t   s e r v e s   as  a  s o c k e t   to   r e c e i v e   an  e n d  

of   t h e   f i t t i n g   1.  Movement   of   t h e   p i s t o n   rod   30  in  t h e  

d i r e c t i o n   of   t h e   s t r a i g h t   a r r o w s   d r i v e s   t h e   c a v i t y  

member   33  to   t h e   l e f t   to   f o r c e   t h e   f i t t i n g   t h r o u g h  

t h e   s w a g i n g   s t a t i o n   and ,   as  w i l l   now  be  d e s c r i b e d ,  

s i m u l t a n e o u s l y   o p e r a t e s   t h e   s w a g i n g   t o o l s   2 1 .  

B e t w e e n   e a c h   s w a g i n g   t o o l   21  and  p l a t e   31  t h e r e   i s  

a  p u s h e r   f i n g e r   40  to   c o m p r i s e   a  p o s i t i v e   d r i v e   c o n n -  

e c t i o n   b e t w e e n   t h e   p l a t e   31  and  t h e   t o o l .   Each   f i n g e r  

40  p i v o t a l l y   r e s t s   at  i t s   end   41  in  t h e   p l a t e   31.  As 

t h e   p l a t e   31  m o v e s ,   t h e   f i n g e r s   40  w i l l   move  t h e   t o o l s  

t h r o u g h   t h e   zone   in  w h i c h   s w a g i n g   i s   e f f e c t e d ,   t he   p i v o t -  

i n g   of  t h e   f i n g e r s   p e r m i t t i n g   t hem  to  t i l t   as  a p p r o p r i a t e  

d u r i n g   t h i s   m o v e m e n t .  

A  c o m p r e s s i o n   s p r i n g   42  i s   p r o v i d e d   f o r   each   f i n g e r  

41  to   e n s u r e   t h a t   t h e   end  of   t h e   f i n g e r   41  r e m a i n s   i n  

c o n t a c t   w i t h   t he   p l a t e   3 1 .  

Each   t o o l   21  i s   c o n n e c t e d   to   t h e   p l a t e   30  by  a  

r e t u r n   s p r i n g   45  and  u r g e s   e a c h   t o o l   t o w a r d s   t h e   p o s i t i o n  

in  w h i c h   i t   i s   shown  in  F i g u r e   2  so  t h a t   i t   w i l l   r e t u r n  

to   t h a t   p o s i t i o n   a f t e r   a  s w a g i n g   o p e r a t i o n .  



In  u s i n g   t h e   s w a g i n g   a p p a r a t u s   t h a t   has   b e e n  

d e s c r i b e d ,   a  c o n d u i t   2  h a v i n g   a  f i t t i n g   l o o s e l y  

e m b r a c i n g   t h e   end  i s   moved  to   t h e   r i g h t ,   as  s h o w n  

in  t h e   d r a w i n g s   t h r o u g h   t h e   s w a g i n g   s t a t i o n   2 6  

u n t i l   t h e   f i t t i n g   1  s e a t s   w i t h i n   c a v i t y   member  3 3 .   A t  

t h i s   j u n c t u r e   t h e   h y d r a u l i c   c y l i n d e r   29  i s   p r e s s u i r i z e d  

to  move  t h e   p l a t e   31  and  t h e   o t h e r   c o m p o n e n t s   t h a t   a r e  

c o n n e c t e d   to   i t   to   t h e   l e f t ,   in   t h e   d i r e c t i o n   of   t h e  

s t r a i g h t   a r r o w s .   Such  m o v e m e n t   c a u s e s   t h e   f i t t i n g   t o  

move  to   t h e   l e f t   and  t h e   m o v e m e n t   of   t h e   f i n g e r s   4 0  

r o t a t e s   t h e   t o o l s   21  so  t h a t   t h e   f o r m i n g   f a c e s   25  s w i n g  

t h r o u g h   t h e   s w a g i n g   s t a t i o n   26.  The  f a c e s   25  i n i t i a l l y  

c o n t a c t   t h e   f i t t i n g   1  at   t h e   e n t r y   s i d e   of  t h e   s w a g i n g  

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

s w a g i n g   t o o l s   21  r e s u l t s   in  a  r o l l i n g   a c t i o n   of  t h e  

f o r m i n g   f a c e s   25  on  t h e   f i t t i n g   1  w i t h   a  r e s u l t  

t h a t   t h e   f a c e s   3  of   t h e   f i t t i n g   b u c k l e   in  t o : : . s w a g e ,   o r  

c r i m p ,   t h e   f i t t i n g   1  o n t o   t h e   c o r e   2.  C o n t i n u e d   m o v e m e n t  

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

s t a t i o n   to   t h e   p o s i t i o n   shown  in  F i g u r e   3  at  w h i c h   p o i n t  

t h e   f i t t i n g   i s   r e m o v e d   f rom  t h e   c a v i t y   member   33.  T h e  

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

r e t u r n   to   t h e i r   s t a r t i n g   p o s i t i o n   and  r e t u r n   s p r i n g s   4 5  

r o t a t e   t h e   swage  t o o l s   b a c k   to  t h e i r   s t a r t i n g   p o s i t i o n  

w h e r e   t h e   c y c l e   may  t h e n   be  r e p e a t e d .  

In  o p e r a t i o n   of  t h e   a p p a r a t u s   shown  in  F i g u r e s  

2  and  3,  t h e r e   may  be  a  t e n d e n c y   s o m e t i m e s   f o r   t h e  

f i t t i n g   to   be  p u l l e d   away  f rom  t h e   c a v i t y   member  3 3  



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

in  t h e   s t a g e d   f i t t i n g .   The  r e a s o n   f o r   t h i s   i s   t h e  

e f f e c t i v e   c h a n g e   in  r a d i u s   o f   t h e   s w a g i n g   t o o l s   21  

b e t w e e n   t h e   p o i n t s   on  t h e   f i t t i n g   1  a t   w h i c h   t h e  

f o r m i n g   f a c e s   25  i n i t i a l l y   make  c o n t a c t   w i t h   t h e   o u t e r  

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

s t a t i o n   a t   w h i c h   t h e   f o r m i n g   f a c e s   25  have   most   d e e p l y  

i m p r e s s e d   t h e   f a c e s   3  of   t h e   f i t t i n g   of  any  p a i r   a r e  

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

in   r a d i u s   c a u s e s   a  d i f f e r e n c e   in   t h e   p e r i p h e r a l   s p e e d  
in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   f o r m i n g   f a c e s   2 5  

and  s p e e d   in   t h e   same  d i r e c t i o n   at   w h i c h   t h e   f i t t i n g   i s  

moved  by  t h e   p u s h i n g   means   so  t h a t   t h e   f i t t i n g   i s   p u l l e d  

o u t   of  t h e   c a v i t y   member   3 3 .  

In  o r d e r   to  c o m p e n s a t e   f o r   t h i s   d i f f e r e n c e   i n  

s p e e d ,   a  y i e l d a b l e   d r i v e   c o n n e c t i o n   may  be  made  e i t h e r  

b e t w e e n   t h e   c a v i t y   member   33  and  p u s h e r   means   or  b e t w e e n  

t h e   p u s h e r   f i n g e r s   40  and  t h e   p l a t e   31.  F i g u r e   6,  w h e r e  

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

F i g u r e s   h a v e   t h e   same  i d e n t i f y i n g   n u m e r a l s ,   i l l u s t r a t e s  

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

s p r i n g   60  i s   i n c l u d e d   in   t h e   c a v i t y   member  33  and  i n  

o p e r a t i o n   i s   a b u t t e d   by  t h e   f i t t i n g   1.  Any  v a r i a t i o n  

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

t h e   f o r m i n g   f a c e s   and  t h e   f i t t i n g   1  i s   t a k e n   up  by  t h e  

s p r i n g   6 0 .  

The  m o d i f i c a t i o n   i l l u s t r a t e d   by  F i g u r e   7  c o n s i s t s  

in   t h e   i n t e r p o s i t i o n   b e t w e e n   each   of   t he   p u s h e r   F i n g e r s  

40  and  t h e   p l a t e   31  of  a  c o m p r e s s i o n   s p r i n g   6 5 .  



Where   a  s p r i n g   i s   i n t e r p o s e d   e i t h e r   in   t h e   c a v i t y  

member   33  o r   at  an  end  of  t h e   p u s h e r   f i n g e r s   4 0 ,  

t h e n   p a r t   of   t h e   f o r c e   e x e r t e d   by  t h e   p u s h e r   means   i s  

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

A  s w a g e   a p p a r a t u s   as  d e s c r i b e d   a b o v e   s w a g e s   t h e  

f i t t i n g   by  a  r o l l i n g   a c t i o n   r a t h e r   t h a n   e i t h e r   b y  

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

or  by  i m p a c t   of  a  t o o l   on  t h e   f i t t i n g   w i t h   t h e   r e s u l t  

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

l e s s .   The  a p p a r a t u s   t h a t   h a s   b e e n   d e s c r i b e d   may  b e  

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

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

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

f o r   s w a g i n g   a  l o o s e   s l e e v e - l i k e   f i t t i n g   o n t o   a  c o r e ,  
t h e   d e v i c e   a l s o   can  be  u s e d   f o r   f o r m i n g   e n d s   of   r o d s ,  

c a b l e ,   s t r a n d s ,   f l e x i b l e   s h a f t s   and  o t h e r   a r t i c l e s .  



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

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

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

s t a t i o n ,   in  t h e   s w a g i n g   s t a t i o n   t h e   s e p a r a t i o n   b e t w e e n  

t h e   e d g e s   of  t h e   m e m b e r s   r e m o t e   f rom  t h e   a x e s   i s   a  

min imum  and  when  t h e   s e p a r a t i o n   i s   a  m i n i m u m  e a c h   s u c h  

e d g e   i s   t o u c h e d   by  a  c i r c l e   of  w h i c h   t h e   a x i s   i s   t r a n s -  

v e r s e   to  t h e   a x e s   a b o u t   w h i c h   t h e   p i v o t e d   m e m b e r s   s w i n g .  

2.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  i n  

w h i c h   t h e   f i x e d   a x e s   a l l   l i e   in   a  s i n g l e   p l a n e   and  a r e  

a l l   t h e   same  d i s t a n c e   f rom  t h e   a x i s   of  t h e   c i r c l e .  

3.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  e i t h e r   of   t h e   p r e -  

c e d i n g   c l a i m s   in  w h i c h   e a c h   edge   has   a  p a r t ,   a t   l e a s t ,  

t h a t   i s   a r c u a t e   so  t h a t   t h e   m e m b e r s   can  s w i n g   t h r o u g h  

an  a r c   in  w h i c h   a  c o n s t a n t   min imum  s e p a r a t i o n   i s   m a i n -  

t a i n e d .  

4.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  any  of   t h e   p r e c e d i n g  

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

member   t h a t   i s   to   be  s w a g e d   on  to  a  c o r e   may  be  p u s h e d  

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

t h e   c i r c l e .  

5.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   4  and  p r o v i d e d  

w i t h   means   to  s w i n g   t h e   p i v o t e d   members   t h r o u g h   t h e   s w a g -  

i n g   s t a t i o n   s i m u l t a n e o u s l y   w i t h   m o v e m e n t   of   t h e   a n n u l a r  

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



6.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  in  w h i c h  

t h e   means   to  push   t h e   a n n u l a r   member  and  s w i n g   t h e  

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

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

on  w h i c h   t h e   member  may  be  c a r r i e d   to  be  p u s h e d   a n d  

a  p l u r a l i t y   of  arms  e a c h   e x t e n d i n g   b e t w e e n   t h e   p l a t e  

and  one  of  t h e   p i v o t e d   m e m b e r s .  

7.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  any  of  c l a i m s   4  t o  

6  in  w h i c h   t h e   means   by  w h i c h   t h e   a n n u l a r   member   may  

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

member   i s   r e c e i v e d   w i t h   a  l o o s e   f i t .  

8.  S w a g i n g   a p p a r a t u s   c l a i m e d   in  c l a i m   7  in  w h i c h   t h e  

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

movemen t   of  t h e   cup,   r e l a t i v e l y   to   t he   a n n u l a r   m e m b e r ,  

t o w a r d s   t he   s w a g i n g   s t a t i o n .  

9.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  or   e i t h e r  

of  c l a i m s   7  and  8  when  a p p e n d e n t   to  c l a i m 6   in  w h i c h  

a  c o m p r e s s i o n   s p r i n g   i s   p r o v i d e d   at  an  end  of  e a c h   a r m  

t h a t   e x t e n d s   b e t w e e n   t h e   p l a t e   and  a  p o v i t e d   member   t o  

p e r m i t   a  d e g r e e   of  movemen t   of  t he   p l a t e   r e l a t i v e l y   t o  

t h e   p i v o t e d   member  t o w a r d s   t h e   s w a g i n g   s t a t i o n .  

10.  S w a g i n g   a p p a r a t u s   as  c l a i m e d   in  any  of  t h e   p r e c e d -  

i n g   c l a i m s   in  wh ich   e a c h   p i v o t e d   member  i s   r e s i l i e n t l y  

b i a s s e d   t o w a r d s   a  p o s i t i o n   f rom  wh ich   i t   moves   i n  

e f f e c t i n g   t he   s w a g i n g   o p e r a t i o n .  



11.  A  m e t h o d   o f   s w a g i n g   an  a n n u l a r   member   on  to   a  c o r e  

in   w h i c h  t h e   c o r e   w i t h   t h e   a n n u l a r   member   e n c i r c l i n g   i t  

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

m e m b e r s ,   t h a t   s w i n g   a b o u t   f i x e d   a x e s ,   r o c k   in   s u c h  

c o n t a c t   w i t h   t h e   a n n u l a r   member   as  i t   p a s s e s   t h r o u g h   t h e  

s w a g i n g   s t a t i o n   as  to   e f f e c t   s w a g i n g .  
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