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The  invention  provides  a  foldable  crutch  having  an 
upper  portion  (1)  and  a  lower  portion  (2)  of  substantially 
equal  lengths,  connecting  means  (5)  adapted  for  pivotally 
connecting  the  adjacent  ends  of  the  upper  and  lower  por- 
tions,  and  a  locking  mechanism  adapted  to  hold  the  upper 
and  lower  portions  in  the  linearly  stretched  state  against  the 
pivotal  movement. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  c r u t c h .  

For   t h o s e   who  a r e   h a n d i c a p p e d   in   t h e i r   l o w e r   l i m b s ,  

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

w h i c h   t h e y   c a n n o t   l e a v e   e v e n   f o r   a  moment  in  t h e i r   d a i l y  
l i v e s .  

The  m o s t   s e r i o u s   p r o b l e m   common  to  a l l   c r u t c h e d  

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

or  s t o r a g e   of   t h e   c r u t c h   when  i t   i s   n o t   u s e d ,   r a t h e r  

t h a n   t h e   d i f f i c u l t y   in  t h e   h a n d l i n g   of  t h e   same  f o r   t h e  

w a l k i n g   or  t h e   l i k e   p u r p o s e s .  

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

e x c l u d e   t h e   c r u t c h e s   in   i t s   a l l   a s p e c t s .   T h u s ,   t h e  

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

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

c o m p r i s i n g   an  e l o n g a t e d   u p p e r   p o r t i o n   ( 1 ) ,   an  e l o n g a t e d  

l o w e r   p o r t i o n   ( 2 ) ,   c o n n e c t i n g   means   f o r   p i v o t a l l y  

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

p o r t i o n s   to   e a c h   o t h e r ,   and  l o c k i n g   means   (10)  a d a p t e d  

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

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

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

I t   i s   t h e r e f o r e   an  a d v a n t a g e   of   t h e   i n v e n t i o n   t h a t  

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

i n t o   a  s h o r t   l e n g t h   when  n o t   in   u s e .  

I t   i s   a n o t h e r   f e a t u r e   of   t h e   i n v e n t i o n   to   p r o v i d e  

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

p i v o t a l l y   s e c u r e d   to   e a c h   o t h e r   f o r   a  1800  r o t a t i o n .  

I t   i s   s t i l l   a n o t h e r   f e a t u r e   of  t h e   i n v e n t i o n   t o  

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

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



m o v e m e n t   when  t h e   c r u t c h   i s   to   be  p r e s e n t e d   f o r   u s e .  

I t   i s   a  f u r t h e r   f e a t u r e   of   t h e   i n v e n t i o n   to   p r o v i d e  

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

w i t h o u t   d i f f i c u l t y .  

T h e s e   and  o t h e r   o b j e c t s ,   as  w e l l   as  a d v a n t a g e o u s  

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

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

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

F i g u r e   1  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   a  c r u t c h   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   t h e   c r u t c h  

as  shown  in   F i g u r e   1 ,  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   t h e   c r u t c h  

in   t h e   f o l d e d   s t a t e ,  

F i g u r e   4  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   t h e   c r u t c h  

in  t h e   f o l d e d   s t a t e ,  

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

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

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

c r u t c h ,  

F i g u r e   6  i s   a n  e n l a r g e d   p e r s p e c t i v e   v i e w   of   t h e  

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

s p e c i f i c a l l y   s h o w i n g   t h e   same  p o r t i o n   as  t h a t   shown  i n  

F i g u r e   5 ,  

F i g u r e   7  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   of   t h e  

c o n n e c t i n g   p o r t i o n  w i t h   t h e   c o n s t i t u e n t s   of   t h e   l o c k i n g  

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

F i g u r e   8  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e  

l o c k i n g   m e c h a n i s m ,   s h o w i n g   t h e   c o n s t i t u e n t s   of   t h e   s a m e ,  

a n d  



F i g u r e   9  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e  

I X - I X   of  F i g u r e   5 .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   a  c r u t c h   e m b o d y i n g   t h e  

p r e s e n t   i n v e n t i o n   has   an  u p p e r   p o r t i o n   1  and  a  l o w e r  

p o r t i o n  2  o f   s u b s t a n t i a l l y   e q u a l   l e n g t h s .   The  u p p e r  

p o r t i o n   1  i s   p r o v i d e d   w i t h   a  h a n d l e   or  a  h a n d - r e t a i n i n g  

b a r   3.  The  l o w e r   end  of  t h e   u p p e r   p o r t i o n   1  has   a  

p a i r   of  f o r k e d   or   U - s h a p e d   p o r t i o n s   l a .   Each   U - s h a p e d  

p o r t i o n   la   has   a  g r o o v e   lb  e x t e n d i n g   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   u p p e r   p o r t i o n   1  and  a t   a  r i g h t   a n g l e  

to   t h e   b r e a d t h w i s e   d i r e c t i o n   of  t h e   l a t t e r .  

On  t h e   o t h e r   h a n d ,   t h e   l o w e r   p o r t i o n   2  i s   p r o v i d e d  

w i t h   a  p a i r   of  p r o j e c t i o n s   2a  f o r m e d   on  i t s   u p p e r   e n d .  

T h e s e   p r o j e c t i o n s   2a  a r e   r e c e i v e d   by  t h e   g r o o v e s   l b  

of  c o r r e s p o n d i n g   U - s h a p e d   p o r t i o n s   l a .  

As  w i l l   be  s e e n   m o s t   c l e a r l y   f rom  F i g u r e   7,  t h e  

U - s h a p e d   p o r t i o n   l a   and  t h e   p r o j e c t i o n   2  h a v e   l a t e r a l  

e x t e n s i o n s   w h i c h   a r e   shown ,   in   F i g u r e   7,  to   p r o j e c t  

d o w n w a r d l y   f r o m   t h e   u p p e r   and  l o w e r   p o r t i o n s   1,  2 .  

M u t u a l l y   a l i g n e d   t h r o u g h   b o r e s   4  a r e   f o r m e d   in  t h e s e  

l a t e r a l   e x t e n s i o n s   of  t h e   U - s h a p e d   p o r t i o n s   la   and  t h e  

p r o j e c t i o n s   2 a .  

The  common  a x i s   X-X  of  t h e   t h r o u g h   b o r e s   4  e x t e n d s  

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

r i g h t   a n g l e   to   t h e   l o n g i t u d i n a l   a x i s   of  t h e   c r u t c h .  

As  w i l l   be  s e e n   f rom  F i g u r e   2,  t h e   c e n t r e   X  of  t h e  

t h r o u g h   b o r e   4  i s   s l i g h t l y   d e v i a t e d   o u t w a r d l y   f rom  t h e  

s i d e   e d g e s   l c ,   2c  of  t h e   u p p e r   and  l o w e r   p o r t i o n s   1,  2 

of   t h e   c r u t c h .  

The  u p p e r   p o r t i o n   1  and  t h e   l o w e r   p o r t i o n   2  a r e  



p i v o t a l l y   c o n n e c t e d   to   e a c h   o t h e r   t h r o u g h   a  rod   5 

w h i c h   i s   i n s e r t e d   i n t o   t h e   t h r o u g h   b o r e s   4.  T h u s ,   t h e  

l o w e r   p o r t i o n   2  can   be  swung   by  1 8 0 °   a r o u n d   t h e   a x i s   o f  

t h e   rod   5,  f rom  t h e   f o l d e d   p o s i t i o n   as  shown  in  F i g u r e s  

3,  4  in  w h i c h   i t   e x t e n d s   i n   p a r a l l e l   w i t h   t h e   u p p e r  

p o r t i o n   1  to   t h e   s t r e t c h e d   p o s i t i o n   as  shown  in   F i g u r e s  

1,  2  in   w h i c h   i t   i s   l i n e a r l y   e x t e n d e d   f rom  t h e   u p p e r  

p o r t i o n   1 .  

The  a r r a n g e m e n t   i s   s u c h   t h a t   t h e   e n d s   ld   of  e a c h  

U - s h a p e d   p o r t i o n   l a   a b u t   s h o u l d e r s   2d  f o r m e d   a t   b o t h  

s i d e s   of  e a c h   p r o j e c t i o n   2a ,   when  t h e   l o w e r   p o r t i o n   2 

i s   r o t a t e d   by  1 8 0 °   i n t o   t h e   s t r e t c h e d   p o s i t i o n ,   t h e r e b y  

to   p r e v e n t   t h e   l o w e r   p o r t i o n   2  f r o m   b e i n g   f u r t h e r   r o t a t e d  

b e y o n d   1 8 0 ° .   I t   i s   a l s o   p o s s i b l e   to   p r e v e n t   t h e  

r o t a t i o n   of   t h e   l o w e r   p o r t i o n   2  b e y o n d   1 8  

e s e   L o c k i n g   b o r e s  

a t   t h e y   a r e   b r o u g h t   i n t o   a l i g n m e n t  

e n   e a c h   o t h e r   when  t h e   l o w e r   p o r t i o n   2  i s  - i n   t h e  

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

G u i d e   p i p e s   9  a r e   f i x e d   to   t h e   o p p o s i n g   s u r f a c e s  

o f  t w o   U - s h a p e d   p o r t i o n s   l a ,   l a ,   in   a x i a l   a l i g n m e n t   w i t h  

r e s p e c t i v e   l o c k i n g   b o r e s   7.  E a c h   g u i d e   p i p e   9  s l i d a b l y  

h o l d s   a  l o c k i n g   p i n   10.  E a c h   l o c k i n g   p i n   10  i s   f i x e d  

to   an  o p e r a t i o n   p l a t e   11.  T h e s e   o p e r a t i o n   p l a t e s   11  a r e  

f i x e d   to   r e s p e c t i v e   p i p e s   12  w h i c h   a r e   s l i d a b l e   a l o n g  



t h e   r o d   5.  A  c o l l a r   13  i s   f i x e d   by  s u i t a b l e   m e a n s  
to   t h e   c e n t r e   of   t h e   rod   5.  A  c o i l e d   s p r i n g   14  i s  

d i s p o s e d   on  e a c h   s i d e   of  t h e   c o l l a r   13.  T h e s e   c o i l e d  

s p r i n g s   14  a r e   a d a p t e d   to  b i a s   r e s p e c t i v e   o p e r a t i o n  

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

so  as  to   d r i v e   t h e   l o c k i n g   p i n s   i n t o   t h e   l o c k i n g   b o r e s  

7,  8.  Two  o p e r a t i o n   p l a t e s   11,  11  a r e   s p a c e d   a p a r t  

f rom  e a c h   o t h e r   by  s u c h   a  d i s t a n c e   t h a t   t h e s e   o p e r a t i o n  

p l a t e s   can   e a s i l y   be  b r o u g h t   t o g e t h e r   by  f i n g e r s   o f  

s i n g l e   h a n d .  

In  u s e ,   t h e   l o w e r   p o r t i o n   2  of   t h e   c r u t c h   i n  

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

p o s i t i o n   as  shown  in  F i g u r e s   1  and  2,  w i t h   t h e   l o c k i n g  

p i n s   10  r e c e i v e d   by  c o r r e s p o n d i n g   l o c k i n g   b o r e s   as  s h o w n  

i n  F i g u r e   5 .  

For   f o l d i n g   t h e   c r u t c h ,   two  o p e r a t i o n   p l a t e s   11,  11 

a r e   b r o u g h t   t o g e t h e r   by  f i n g e r s   as  shown  in  F i g u r e   6,  s o  

t h a t   t h e   l o c k i n g   p i n s   10,  10  may  be  d i s e n g a g e d   a t   l e a s t  

f rom  t h e   l o c k i n g   b o r e s   8,  8.  T h e n ,   t h e   l o w e r   p o r t i o n  

2  i s   s i m p l y   p i v o t e d   w i t h   r e s p e c t   to  t h e   u p p e r   p o r t i o n   1 

to   t h e   f o l d e d   p o s i t i o n   as  shown  in  F i g u r e s   3,  4 .  

S i n c e   t h e   l e n g t h   of  t h e   c r u t c h  i s   r e d u c e d   to   h a l f  

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

h a n d l e d   q u i t e   e a s i l y   and  can  c o n v e n i e n t l y   be  s t o r e d  

e v e n   in   an  e x t r e m e l y   l i m i t e d   s p a c e .  

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

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

by  f l a t t e n i n g   t h e   l o w e r   end  of  t h e   c r u t c h   in   t h e   f o l d e d  

s t a t e   as  shown  in  F i g u r e   3 .  



Thus   i t   can   be  s e e n   t h a t   t h e   i n v e n t i o n   p r o v i d e s   a  

c r u t c h   w h i c h   can   be  r e a d i l y   m a n u f a c t u r e d   and  w h i c h   w i l l  

s e r v e   a  u s e f u l   p u r p o s e   f o r   t h o s e   p e o p l e   who  h a v e   n e e d  

of  a  c r u t c h .  



1.  A  c r u t c h   c o m p r i s i n g :   an  e l o n g a t e d   u p p e r   p o r t i o n   ( 1 ) ;  

an  e l o n g a t e d   l o w e r   p o r t i o n   ( 2 ) ;   c o n n e c t i n g   means   f o r  

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

l o w e r   p o r t i o n s   to   e a c h   o t h e r ;   and  l o c k i n g   means   ( 10 )  

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

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

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

p o r t i o n .  

2.  A  c r u t c h   as  c l a i m e d   in   C l a i m   1,  w h e r e i n   s a i d   u p p e r  
and  l o w e r   p o r t i o n s   h a v e   s u b s t a n t i a l l y   e q u a l   l e n g t h s .  

3.  A  c r u t c h   as  c l a i m e d   in   C l a i m   1  or   2,  w h e r e i n   s a i d  

c o n n e c t i n g   means   has   a  p i v o t   a x i s   a r o u n d   w h i c h   s a i d   u p p e r  
and  l o w e r   p o r t i o n s   a r e   p i v o t e d   in  r e l a t i o n   to  e a c h   o t h e r ,  

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

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

r i g h t   a n g l e   to  t h e   l o n g i t u d i n a l  a x i s   of  s a i d   c r u t c h .  

4.  A  c r u t c h   as  c l a i m e d   in   C l a i m   1,  2  or  3  i n c l u d i n g  

s t o p   means   ( l d ,   2d)  a d a p t e d   t o  p r e v e n t   s a i d   u p p e r   p o r t i o n  

f rom  b e i n g   r o t a t e d   b e y o n d   180°   a r o u n d   s a i d   p i v o t   a x i s   i n  

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

5.  A  c r u t c h   as  c l a i m e d   in  C l a i m   1,  2,  3  or  4  w h e r e i n   s a i d  

c o n n e c t i n g   means   c o m p r i s e s   a  p a i r   of   U - s h a p e d   p o r t i o n s  

( l a )   f o r m e d   a t   t h e   end  of   e i t h e r   one  of  s a i d   u p p e r   a n d  

l o w e r   p o r t i o n s ,   a  p a i r   of   p r o j e c t i o n s   (2a)  f o r m e d   a t  



t h e   end   of   t h e   o t h e r   of   s a i d   u p p e r   and  l o w e r   p o r t i o n s ,  

s a i d   p r o j e c t i o n s   e a c h   b e i n g   r e c e i v e d   b e t w e e n   t h e   l e g s  
of   a  r e s p e c t i v e   one  of   t h e   U - s h a p e d   p o r t i o n s ,   t h e r e  

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

p o r t i o n s   and   s a i d   p r o j e c t i o n s ,   and  a  p i v o t   r o d   ( 5 )  

e x t e n d i n g   t h r o u g h   e a c h   of   s a i d   t h r o u g h   b o r e s .  

6.  A  c r u t c h   as  c l a i m e d   in  C l a i m   5,  w h e r e i n   s a i d   l o c k i n g  

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

one  of   s a i d   U - s h a p e d   p o r t i o n s   ( l a ) ,   a  s e c o n d   l o c k i n g  

b o r e   f o r m e d   in   t h e   r e s p e c t i v e   one   of   s a i d   p r o j e c t i o n s  

(2a)  and  a  l o c k i n g   p i n   (10)  a r r a n g e d   to   be  i n s e r t e d   i n  

s a i d   f i r s t   and   s e c o n d   l o c k i n g   b o r e s .  

7.  A  c r u t c h   as  c l a i m e d   in   C l a i m   6,  w h e r e i n   s a i d   l o c k i n g  

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

U - s h a p e d   p o r t i o n s   ( l a ) ,   a  s e c o n d   l o c k i n g   b o r e   f o r m e d  

in   t h e   r e s p e c t i v e   p r o j e c t i o n s   ( 2 a ) ,   and  a  p a i r   of   l o c k i n g  

p i n s   (10)  e a c h   of   w h i c h   i s  a d a p t e d   to   be  i n s e r t e d   i n t o  

a  r e s p e c t i v e   one   of   s a i d   f i r s t   l o c k i n g   b o r e s   a n d  

a s s o c i a t e d   s e c o n d   l o c k i n g   b o r e s .  

8.  A  c r u t c h   as  c l a i m e d   in   C l a i m   7  w h e r e i n  s a i d  

l o c k i n g   m e a n s   c o m p r i s e s   a  p a i r   o f   o p e r a t i n g   p l a t e s   ( 1 1 )  

s l i d a b l y   m o u n t e d   on  s a i d   p i v o t   r o d   ( 5 ) ,   b e t w e e n   s a i d  

p a i r   o f   s a i d   U - s h a p e d   p o r t i o n s   ( l a ) ,   e a c h   o p e r a t i n g  

p l a t e   (11)  b e i n g   r i g i d l y   c o n n e c t e d   to   a  r e s p e c t i v e   o n e  

of   s a i d   l o c k i n g   p i n s   ( 1 0 ) .  

9.  A  c r u t c h   as  c l a i m e d   in   C l a i m   7  or   8,  w h e r e i n   s a i d  



l o c k i n g   means   c o m p r i s e s   a  p a i r   of  g u i d e s   (9)  s e c u r e d  

on  t h e   o p p o s i n g   s u r f a c e s   of  s a i d   p a i r   of  s a i d   U - s h a p e d  

p o r t i o n s   ( l a )   in   a x i a l   a l i g n m e n t   w i t h   s a i d   l o c k i n g   b o r e s  

to  g u i d e   t h e   r e s p e c t i v e   l o c k i n g   p i n s   ( 1 0 ) .  

10.  A  c r u t c h   as  c l a i m e d   in   C l a i m   8  or  9,  w h e r e i n   e a c h  

s a i d   l o c k i n g   p i n   ( 1 0 )  i s   p r o v i d e d   w i t h   means   ( 1 4 )  

b i a s s i n g   i t   i n t o   i t s   a s s o c i a t e d   l o c k i n g   b o r e s .  

11.  A  c r u t c h   as  c l a i m e d   in   C l a i m   10,  w h e r e i n   s a i d  

b i a s s i n g   m e a n s   (14)  i s   o p e r a b l e   on  t h e   r e s p e c t i v e   r o d  

(10)  by  way  of   i t s   o p e r a t i n g   p l a t e   ( 1 1 ) .  

12.  A  c r u t c h   as  c l a i m e d   in   C l a i m   10  or  11,  w h e r e i n   s a i d  

b i a s s i n g   means   i n c l u d e s   a  c o l l a r   (13)  s e c u r e d   on  s a i d  

p i v o t   r o d   (5)  b e t w e e n   s a i d   o p e r a t i n g   p l a t e s   (11)  and  a  

p a i r   of   c o i l e d   s p r i n g s   (14)  e a c h   d i s p o s e d   b e t w e e n   s a i d  

c o l l a r   (13)  and  one  of  s a i d   o p e r a t i n g   p l a t e s   ( 1 1 ) .  
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