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54)  Device  for  applying  traction  to  patients. 

A  lever  (221),  pivotable  on  a  pivot  (251)  has  a  traction 
applying  cord  (214).  The  lever  is  acted  on  by  a  strut  (260)  in 
the  form  of  a  gas  spring.  An  adjuster  (223)  can  move  strut 
(260)  along  the  lever  to  change  traction  in  the  cord.  An 
auxiliary  cord  (218)  on  the  lever  allows  an  operator  to  control 
the  application  of traction.  A  further  cord  (245)  is  provided  for 
cervical  traction.  The  device  is  mounted  on  a  mobile  frame 
(212)  with  a  mast  (213)  and  has  reaction  members  (217,  216) 
allowing  the  device  to  be  used  with  conventional  beds. 
Attachment  points  (239)  on  the  mast  give  choice  of  angle  of 
traction.  The  mast  has  a  pivoted  beam  (240)  at  the  top  for 
applying  cervical  traction  to  a  patient  sitting  in  a  chair. 



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

to   p a t i e n t s .  

D e v i c e s   f o r   t r e a t i n g   human  p a t i e n t s   t o   a l l e v i a t e  

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

f o r   e x a m p l e   in   U n i t e d   S t a t e s   p a t e n t s   3 , 0 3 3 , 1 9 8 ;   3 , 0 8 6 , 5 1 8 ;  

3 , 7 1 0 , 7 8 7 ;   3 , 7 8 6 , 8 0 3 ;   3 , 8 3 5 , 8 4 7 ;   3 , 8 4 7 , 1 4 6 ;   3 , 8 8 8 , 2 4 3 ;  

3 , 9 1 0 , 2 6 3   and  3 , 9 3 7 , 2 1 6 .  

D e s p i t e   t h e   w e l l   d e v e l o p e d   c h a r a c t e r   o f   t h i s   a r t ,   t h e  

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

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

f a c i l i t y   or   e v e n   by  a  p a t i e n t   a t   home,  a l l o w i n g   r a p i d ,   e a s y  

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

f o r c e   by  t h e   p h y s i c i a n ,   p h y s i o t h e r a p i s t   or   p a t i e n t   and  w h i c h  

c a n   be  r a p i d l y   d i s e n g a g e d   f rom  t he   p a t i e n t .  

Most   t r a c t i o n   d e v i c e s   c u r r e n t l y   i n - u s e   a r e   b a s e d   o n  

t h e   u s e   of   e l e c t r i c   w i n c h e s ,   or  d e r i v a t i v e s   t h e r e o f ,   u s u a l l y  

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

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

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

p o s s i b i l i t i e s .   The  p r e s e n t   i n v e n t i o n   moves   in   t h e   o p p o s i t e  



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

many  a d v a n t a g e s .  

Various forms of the invention can provide a device  f o r   a p p l y i n g   t r a c t i o n  

to   a  p a t i e n t   w h i c h   can   be  m a n u f a c t u r e d   as  an  e l e m e n t a r y ,  

s m a l l ,   l i g h t ,   i n e x p e n s i v e   m e c h a n i c a l   a s s e m b l y   w i t h   no  n e e d  

f o r   e x t e r n a l   p o w e r   s o u r c e s   and  w i t h   v e r y   low  m a i n t e n a n c e .  

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

t h e   o p e r a t o r   and  t h e r e   is   no  p r e - c o m m i t m e n t   t o   a  p r o g r a m m e .  

Most   i m p o r t a n t   i s   t h a t   the   o p e r a t o r   can   o p e r a t e   t h e   d e v i c e  

w i t h   f e e l   a t   a l l   s t a g e s .   The  d e v i c e   can   be  made  c o m p a c t  

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

d i s - a s s e m b l e d   and  c a r r i e d   i n   an  a u t o m o b i l e .   The  p o r t a b i l i t y  

a l l o w s   i t   to   be  u s e d   and  s t o r e d   i n   c o n f i n e d   s p a c e s . a n d  

t r a c t i o n   c an   now  be  p r o v i d e d   e a s i l y   in   t h e   p a t i e n t ' s   h o u s e  

w i t h o u t   t h e   p a t i e n t   h a v i n g   to   a t t e n d   a  h o s p i t a l   c l i n i c .   T h e  

d e v i c e   d o e s   n o t   r e q u i r e   any  s p e c i a l   a n c i l l i a r i e s   s u c h   a s  

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

an  o r d i n a r y   b e d ( f o r   l u m b a r   or  t h o r a c i c   t r a c t i o n )   or   ( f o r  

c e r v i c a l   t r a c t i o n )   a l o n g s i d e   an  o r d i n a r y   c h a i r .   T r a c t i o n  

can   be  a p p l i e d   w i t h   c a r e   and  s e n s i t i v i t y   as  t h e r e   i s   a  

s e n s o r y   l i n k   b e t w e e n   p a t i e n t   and  o p e r a t o r .   The  t r a c t i o n  

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

and  m u l t i p l e   a n g l e s   of   t r a c t i o n   can   be  made  a v a i l a b l e .   T h e  

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

f o r c e s   b e i n g   s e t   u p .  

The  p r e s e n t   i n v e n t i o n   i s   s e e n   b r o a d l y   in   a  d e v i c e   f o r  

a p p l y i n g   t r a c t i o n   to   a  p a t i e n t   c o m p r i s i n g   a  t r a c t i o n   a p p l y i n g  



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

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

in   t h a t   s a i d   means   c o m p r i s e s   a  l e v e r   s y s t e m   t o   w h i c h   t h e  

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

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

d i r e c t i o n   t o   t e n s i o n   t h e   c o r d ,   and  an  a d j u s t i n g   m e m b e r  

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

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   f u r t h e r   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   i n   w h i c h :  

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

s h o w i n g   t h e   b a s i c   m e c h a n i c a l   e l e m e n t s ;  

F i g . 2   i s   a  p l a n   v i ew  p a r t l y   in   s e c t i o n   of  a  d e v i c e  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g . 3   i s   a  p l a n   v iew  of   a  f u r t h e r   d e v i c e   a c c o r d i n g  

to   t h e   i n v e n t i o n ;  

F i g . 4   i s   a  v i ew  on  t h e   l i n e   4  -   4  of  F i g . 3 ;  

F i g . 5   i s   a  p e r s p e c t i v e   v i e w   of  a  d e v i c e   a c c o r d i n g  

to   t h e   i n v e n t i o n   m o u n t e d   on  a  m o b i l e   f r a m e w o r k ;  

F i g . 6   i s   a  s e c t i o n a l   v i ew   on  t h e   l i n e   VI  of  F i g . 5 ;  

F i g . 7   i s   an  end  e l e v a t i o n   of   a  m o d i f i e d   p a r t   o f  

t h e   d e v i c e   of   F i g . 5 ;   a n d  

F i g . 8   i s   a  s i d e   e l e v a t i o n   of   t h e   p a r t   s h o w n  i n   F i g . 7 .  

In  F i g . l   t h e   d e v i c e   i s   a  d e s i g n a t e d   g e n e r a l l y   b y  

n u m e r a l   10  and  i n c l u d e s   a  l e v e r   s y s t e m   12  m o u n t e d   f o r  

r o t a t i o n   a b o u t   a  f u l c r u m   14.  The  s y s t e m   c o m p r i s e s   a n  



o u t p u t   a rm  18  t o   w h i c h   a  t r a c t i o n   c o r d   and   h a r n e s s   16  a r e  

a f f i x e d   and   an  i n p u t   arm  20  m a k i n g   an  a n g l e   M  w i t h   arm  1 8 .  

A l t e r n a t i v e l y ,   a rms   18  and  20  can   be  m e r g e d   i n t o   a  s i n g l e  

a rm;   i n   s u c h   c a s e   f u l c r u m   14  i s   a t   one  end  o f   l e v e r   1 2 .  

A  l e v e r   b i a s s i n g   member  i n   t h e   f o r m   of   a  s t r u t   22  

has   a  p o i n t   of  a c t i o n   on  t h e   l e v e r   s y s t e m   12  and  i s   m o v a b l e  

on  t h e   arm  20.  S t r u t   22  p r e f e r a b l y   e x t e n d s   away  f rom  l e v e r  

20  in   a  d i r e c t i o n   g e n e r a l l y   t r a n s v e r s e   to   t h e   l e v e r .   F o r  

b i a s i n g   s t r u t   22  a g a i n s t   l e v e r   20  a  b i a s i n g   means   24  i s  

p r o v i d e d .   Means  26  f o r   a d j u s t i n g   the   p o i n t   of   a c t i o n   o f  

s t r u t   22  on  arm  20  i s   a l s o   p r o v i d e d .  

The  b i a s i n g   means   24  i n c l u d e s   a  p i s t o n   28  w i t h i n  

c y l i n d e r   30  and  t h e   p i s t o n   i s   m o v a b l e   i n   r e s p o n s e   to   p r e s s u r e  

of   i n c o m p r e s s i b l e   f i r s t   h y d r a u l i c   f l u i d   32  in   a  r e s e r v o i r   3 4 .  

A  b l a d d e r   36  w i t h i n   r e s e r v o i r   34  r e t a i n s   c o m p r e s s i b l e  

s e c o n d   f l u i d   38  t h e r e w i t h i n .   P r e s s u r e   of   f i r s t   f l u i d   32  

a c t i n g   a g a i n s t   p i s t o n   28  may  be  i n c r e a s e d   by  i n t r o d u c i n g  

a d d i t i o n a l   c o m p r e s s i b l e   s e c o n d   f l u i d   38  i n t o   b l a d d e r   3 6 .  

R e s e r v o i r   34  i s   c o n t a i n e d   w i t h i n   and  c o n n e c t e d   to   a  h o u s i n g  

4 0 .  

A d j u s t i n g   means   26  i s   m a n u a l l y   a d j u s t a b l e   and  c o n n e c t e d  

t o   s t r u t   22  i n t e r m e d i a t e   p i s t o n   28  and  arm  20.  Means  26  h a s  

a  h a n d   a d j u s t a b l e   s c r e w   a s s e m b l y   42,   c o m p r i s i n g   s c r e w   4 1 ,  

h a n d w h e e l   43  and  nu t   44,  and  i s   a f f i x e d   t o   h o u s i n g   40.  A 

rod   46  c o n n e c t s   s c r e w   41  to   s t r u t   22.  R o t a t i o n   of   s c r e w   4 1  

d i s p l a c e s   rod   46  in   a  d i r e c t i o n   g e n e r a l l y   t r a n s v e r s e   to   s t r u t  



22  and  c h a n g e s   t h e   t r a c t i o n   i n   c o r d   and  h a r n e s s   16.  S t r u t   22  

i s   j o u r n a l e d   a g a i n s t   arm  20  by  a  b e a r i n g   r o l l e r   4 8 .  

The  l o a d   i n   t h e   s t r u t   22  i s   i n d i c a t e d   by  a r r o w   P.  T h i s  

a c t s   a t   d i s t a n c e   A  f rom  f u l c r u m   14.  As  l e v e r   12  t r i e s   t o  

r o t a t e   a b o u t   f u l c r u m   14  in  r e s p o n s e   to   f o r c e   P,  a  f o r c e  

d e n o t e d   by  a r r o w   T  is   p r o d u c e d   in   t h e   t r a c t i o n   c o r d   1 6 .  

F o r c e   T  i s   a  m u l t i p l e   of  f o r c e   P  w h e r e   t h e   m u l t i p l i e r   i s  

t h e   r a t i o   of   d i s t a n c e   A  to  d i s t a n c e   B  a l o n g   t h e   r e s p e c t i v e  

arms  20,  1 8 .  

When  a d j u s t m e n t   of  f o r c e   T  i s   r e q u i r e d ,   t h e   o p e r a t o r  

r o t a t e s   h a n d w h e e l   43  t h e r e b y   e f f e c t i n g   m o v e m e n t   of  s t r u t   22 

a l o n g   arm  20.  As  r o t a t i o n   of   h a n d w h e e l   43  moves   s t r u t   22  

f rom  t h e   p o s i t i o n   shown  in   s o l i d   l i n e s   to   t h e   p o s i t i o n   s h o w n  

in   d o t t e d   l i n e s ,   w i t h   r o l l e r   48  b e i n g   d i s p l a c e d   an  a d d i t i o n a l  

d i s t a n c e   X  f rom  f u l c r u m   14,  f o r c e   T  c h a n g e s   even   t h o u g h  

f o r c e   P  r e m a i n s   c o n s t a n t .   F o r c e   T  i s   s t i l l   a  m u l t i p l e   o f  

f o r c e   P  b u t   t h e   m u l t i p l i e r   now  i s   t h e   r a t i o   of  t h e   sum  o f  

d i s t a n c e s   A  and  X  to   d i s t a n c e   B .  

D u r i n g   o p e r a t i o n ,   once   t r a c t i o n   c o r d   and  h a r n e s s   16  

a r e   c o n n e c t e d   b e t w e e n   arm  18  and  t h e   p a t i e n t   and  s l a c k   d u e  

to   h a r n e s s   s l i p p a g e   and  t h e   l i k e   i s   r e m o v e d   f rom  t h e   s y s t e m ,  

t h e   p o s i t i o n   of  o u t p u t   arm  18  r e m a i n s   s u b s t a n t i a l l y   c o n s t a n t .  

I t   i s   d e s i r a b l e   t h a t   o p e r a t i o n   be  commenced   w i t h   a r m  

20  p o s i t i o n e d   s u c h   t h a t   s t r u t   22  i s   d i s p o s e d   p e r p e n d i c u l a r l y  

t o   i n p u t   arm  20,  t h a t   i s   a n g l e   N  i s   90° .   From  such   p o s i t i o n ,  

s c r e w   41  may  be  r o t a t e d   to   i n c r e a s e   or  d e c r e a s e   t h e   t r a c t i o n  

l o a d .  



In   F i g u r e s   2  and  3  f u n c t i o n a l   e q u i v a l e n t s   of   e l e m e n t s  

d e p i c t e d   i n   F i g u r e   1  a r e   d e n o t e d   by  t h e   same  i n d i c a t o r  

n u m e r a l s .   In  F i g u r e   2  t h e   i n d i c a t o r   n u m e r a l s   f o r   f u n c t i o n a l  

e q u i v a l e n t s   have   t h e   l e t t e r   A  a d d e d   t h e r e t o   w h i l e   i n   F i g u r e   3 

t h e   l e t t e r   B  had   b e e n   a d d e d   t h e r e t o .  

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

n u m e r a l   10A,  t h e   b i a s i n g   means   i s   d e n o t e d   g e n e r a l l y   24A 

and  t h e   a d j u s t i n g   means   i s   d e n o t e d   g e n e r a l l y   26A.  L e v e r  

s y s t e m   12A  p i v o t s   a b o u t   a  f u l c r u m   14A  and  i n c l u d e s   o u t p u t  

and  i n p u t   a rms   18A  and  20A  w i t h   o u t p u t   arm  18A  i n c l u d i n g  

an  a p e r t u r e   50  f o r   s e c u r e m e n t   t h e r e t o   of   a  t r a c t i o n   c o r d  

and  h a r n e s s .  

Webs  160  c o n n e c t   o u t p u t   and  i n p u t   a rms  18A  and  2 0 A  .  

and  p r o v i d e   a  m o u n t i n g   p l a c e   f o r   f u l c r u m   14A.  Webs  1 6 0  

a r e   s p a c e d   a p a r t   to   b r a c k e t   i n p u t   and  o u t p u t   a rms  18A,  20A 

and  a l l o w   l e v e r   s y s t e m   12A  to   p i v o t   a b o u t   f u l c r u m   14A  w i t h -  

o u t   t h e   n e e d   f o r   a  s h a f t   member ,   c o a x i a l   w i t h   t h e   p i v o t   o f  

f u l c r u m   14A,  c o n n e c t i n g   webs  160  t o g e t h e r .  

The  s t r u t   22A  e x t e n d s   f rom  t h e   l o w e r   end  of   a  p i s t o n  

28A  r e s i d e n t   w i t h i n   a  c y l i n d e r   30A  e x t e n d i n g   d o w n w a r d l y  

f rom  r e s e r v o i r   34A.  A  h o u s i n g   52  e n c l o s e s   r e s e r v o i r   3 4 A ,  

c y l i n d e r   30A,  s t r u t   22A  and  arm  20A,  w i t h   l e v e r   s y s t e m   12A 

p i v o t i n g   a b o u t   f u l c r u m   14A  p r o v i d i n g   a  p i v o t a l   c o n n e c t i o n  

b e t w e e n   l e v e r   12A  and  h o u s i n g   52.  Arm  18A  i s   e x t e r i o r   o f  

h o u s i n g   52.  An  o p e n i n g   54  in   h o u s i n g   w a l l   40  p e r m i t s   a r m  

18A  to   r o t a t e   a b o u t   f u l c r u m   14A  w i t h o u t   i n t e r f e r i n g   w i t h  



t h e   h o u s i n g   w a l l .   S t r u t   22A  r i d e s   on  arm  20A  v i a   a  r o l l e r   4 8 A .  

An  a d j u s t a b l e   s c r e w   a s s e m b l y   42A  i s   s e c u r e d   i n   a n  

e x t e n s i o n   t u n n e l   56  o f   h o u s i n g   52.  Screw  a s s e m b l y   42A 

i n c l u d e s   a  t h r e a d e d   s h a f t   58  e x t e n d i n g   i n w a r d l y   t h r o u g h  

t u n n e l   56  t o w a r d s   s t r u t   22A  and  i n c l u d e s   a  n u t   59  s e c u r e d  

to   a  h a n d w h e e l   43A.  S h a f t   58  i s   p i v o t a l l y   c o n n e c t e d   to   a n  

e a r   62  v i a   an  eye  64  f o r m e d   a t   t h e   end  of   s h a f t   58  by  a  

c y l i n d r i c a l   c o u p l i n g   66  r o t a t a b l y   c e n t r a l l y   r e c e i v e d   b y  

eye  64  and  an  a p e r t u r e   c e n t r a l   of   e a r   62.  The  a p e r t u r e   i s  

n o t   v i s i b l e   in   F i g u r e   2 .  

B e t w e e n   c y l i n d e r   30A  and  r e s e r v o i r   34A  a t   t h e   p o i n t  

of   c o m m u n i c a t i o n   t h e r e b e t w e e n   a r e   a  c h e c k   v a l v e   68  and  a  

p a r a l l e l   b l e e d   c h a n n e l   or  p a s s a g e w a y   70  c o n n e c t i n g   c y l i n d e r  

30A  to   r e s e r v o i r   34A  f o r   f l o w   of   f i r s t   h y d r a u l i c   f l u i d   t h e r e -  

b e t w e e n .   C h e c k   v a l v e   68  i s   shown  s c h e m a t i c a l l y .   Check   v a l v e  

68  has   a  c r o s s - s e c t i o n a l   a r e a   f o r   f l u i d   f l o w ,   a t   t h e   c h e c k  

v a l v e   s e a t   when  t h e   c h e c k   v a l v e   s t em   i s   s p a c e d   t h e r e f r o m ,  

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

p a s s a g e w a y   70.   T h i s   a r r a n g e m e n t   of  c h e c k   v a l v e   68  a n d  

p a s s a g e w a y   70  p e r m i t s   u n r e s t r i c t e d   f low  of  h y d r a u l i c   f l u i d  

f rom  c y l i n d e r   30A  to  h y d r a u l i c   f l u i d   r e s e r v o i r   34A  w h i l e  

r e s t r i c t i n g   f l ow  in   t h e   r e v e r s e   d i r e c t i o n .   C o n s e q u e n t l y ,  

p a s s a g e w a y   70  a c t s   as  a  d a m p e r   w i t h   r e s p e c t   to   f low  o f  

h y d r a u l i c   f l u i d   b e t w e e n   h y d r a u l i c   r e s e r v o i r   34A  and  c y l i n d e r  

30A.  T h i s   i n s u r e s   t h a t   s h o u l d   t r a c t i o n   f o r c e   s u d d e n l y   b e  

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

c o r d ,   p i s t o n   28A  w i l l   move  o n l y   s l o w l y ,   t h e r e b y   p r e v e n t i n g  



v i o l e n t   m o t i o n   o f   l e v e r   s y s t e m   1 2 A .  

A  t h r u s t   b e a r i n g   60  i s   m o u n t e d   i n   a  b e a r i n g   b l o c k   6 1  

and  h e l d   t h e r e i n   by  a  b e a r i n g   c a p   p l a t e   63.   T h r u s t   b e a r i n g  

60  h o u s e s   n u t   59,  p e r m i t t i n g   r o t a t i o n   of   t h e   l a t t e r   a b o u t  

a  common  a x i s   w i t h   t h r e a d e d   s h a f t   5 8 .  

B e a r i n g   b l o c k   61  i s   p i v o t a l l y   c o n n e c t e d   t o   t u n n e l  

e x t e n s i o n   56  w i t h   t h e   p i v o t   a x i s   p a s s i n g   t h r o u g h   t h r u s t  

b e a r i n g   60  in   a  d i r e c t i o n   p a r a l l e l   to   t h e   a x i s   o f   p i v o t   7 4 .  

The  p i v o t a l   m o u n t i n g   of   b e a r i n g   b l o c k   61  f a c i l i t a t e s   m o v e -  

ment   o f   r i g i d   member  22A  t o w a r d s   or  away  f r o m   f u l c r u m   14A 

in   r e s p o n s e   to   r o t a t i o n   of   h a n d w h e e l   43A.  The  p i v o t a l  

m o u n t i n g   o f   b e a r i n g   b l o c k   61  w i t h   r e s p e c t   t o   t u n n e l   e x t e n s i o n  

56  i s   n o t   shown  in   F i g u r e   2 .  

A  r o l l e r   pad  15  i s   s e c u r e d   to   arm  20A  by  s c r e w s   1 6 1  

to   f a c i l i t a t e   r e p l a c e m e n t   in   c a s e   of  w e a r .   R o l l e r   48A 

r i d e s   on  r o l l e r   pad  1 5 .  

To  m i n i m i z e   any  v a r i a t i o n   in   f o r c e   a p p l i e d   a t   i n p u t  

arm  20A  by  b i a s i n g   means  24A  w h i c h   m i g h t   be  c a u s e d   b y  

r o t a t i o n   of  l e v e r   s y s t e m   12A  a b o u t   f u l c r u m   14A,  t h e   a x e s   o f  

f u l c r u m   14A  and  r o l l e r   48A  a r e   p a r a l l e l   w i t h   one  a n o t h e r  

and  in   a  common  p l a n e ,   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   p l a n e  

of   t h e   s u r f a c e   of  r o l l e r   pad  15.  I t   i s   p r e f e r a b l e   t h a t  

r o l l e r   48A  and  pad  15  be  c o n f i g u r e d   so  t h a t   t h e   a x i s   o f  

r o l l e r   48A  may  be  c o a x i a l l y   a l i g n e d   w i t h   t h e   a x i s   of   f u l c r u m  

14A  in   t h e   i n i t i a l   p o s i t i o n .   I n d e e d ,   n o t e   t h a t   in   t h e  

e m b o d i m e n t   i l l u s t r a t e d   in   F i g u r e   2,  l e v e r   12A,  s c r e w  



a s s e m b l y   26A,  r i g i d   member  22A  and  b i a s i n g   means   24A  may  b e  

a d j u s t e d   so  t h a t   a t   t h e   i n i t i a l   p o s i t i o n   t h e   a x i s   of   r o l l e r  

48A  i s   c o a x i a l   w i t h   t h e   a x i s   of   f u l c r u m   14A.  A l t e r n a t e  

p o s i t i o n s   of   r o l l e r   48A,  i l l u s t r a t i n g   t h e   a b i l i t y   of   r o l l e r  

48A  t o   move  a l o n g   l e v e r   i n p u t   arm  20A,  a r e   shown  in  d o t t e d  

l i n e s   in   F i g u r e   2.  T h i s   i s   d e s i r a b l e   t o   a l l o w   r o t a t a b l e  

p o s i t i o n i n g   of  l e v e r   12A,  when  i n i t i a l   f o r c e   i s   a p p l i e d   b y  

b i a s i n g   means   24A,  w i t h o u t   t h e   i n i t i a l   f o r c e   c h a n g i n g   a s  

l e v e r   s y s t e m   12A  i s   r o t a t e d .  

An  a u x i l i a r y   n i p p l e   72  e x t e n d s   l a t e r a l l y   f rom  c y l i n d e r  

30A,  a l l o w i n g   f l u i d   to   be  i n t r o d u c e d   i n i t i a l l y   i n t o   c y l i n d e r  

3 0 A .  

S t r u t   22A  e x t e n d s   a x i a l l y   f rom  p i s t o n   28A  and  i s   r i g i d l y  

s e c u r e d   t h e r e t o .   P i s t o n   28A  i s   a x i a l l y   e l o n g a t e d   so  t h a t  

i n d e p e n d e n t   movemen t   of   p i s t o n   28A,  o t h e r   t h a n   a x i a l l y   w i t h i n  

c y l i n d e r   30A,  i s   p r e c l u d e d .   C y l i n d e r   30A  i s   r i g i d l y   s e c u r e d  

to   r e s e r v o i r   34A  and  i n c l u d e s   s e a l i n g   m e a n s ,   n o t   shown  i n  

F i g u r e   2,  in   s l i d e a b l e   c o n t a c t   w i t h   p i s t o n   28A  to   p r e v e n t  

e s c a p e   of   h y d r a u l i c   f l u i d   f rom  c y l i n d e r   30A.  R i g i d   m e m b e r  

22A  and  t h e   b i a s i n g   means   i n c l u d i n g   p i s t o n   28A,  c y l i n d e r   30A 

and  r e s e r v o i r   34A  a r e   m o v a b l e   u n i t a r i l y   a b o u t   a  p i v o t   74  a t  

w h i c h   r e s e r v o i r   34A  i s   r o t a t a b l y   c o n n e c t e d   to   h o u s i n g   5 2 .  

The  s t r u c t u r e   of  p i v o t   74  i s   p r e f e r a b l y   c h o s e n   so  t h a t  

r e s e r v o i r   34A  and  t h e   s t r u c t u r a l   e l e m e n t s   c o n n e c t e d   t h e r e t o  

a r e   m o v a b l e   a r c u a t e l y   and  o n l y   in   a  p l a n e   a t   l e a s t   p a r a l l e l  

w i t h   and  p r e f e r a b l y   in  common  w i t h   t h a t   i n   w h i c h   l e v e r   s y s t e m  

12A  p i v o t s   a b o u t   f u l c r u m   14A.  



Ear   62,  v i a   w h i c h   t h r e a d e d   s h a f t   58  i s   c o n n e c t e d   t o  

r i g i d   member   22A,  i s   a f f i x e d   to   a  s l e e v e   76  f i t t e d   to   a n d  

e x t e n d i n g   f rom  c y l i n d e r   30A.  B e a r i n g   means   78  p r o v i d e s  

s t r u c t u r a l   c o n n e c t i o n   b e t w e e n   s l e e v e   76  and   s t r u t   22A  w h i l e  

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

t o   one  a n o t h e r   i n   a  d i r e c t i o n   p a r a l l e l   t o   t h e   d i r e c t i o n   o f  

r e l a t i v e   m o v e m e n t   b e t w e e n   p i s t o n   28A  and   c y l i n d e r   3 0 A .  

Upon  l o n g i t u d i n a l   d i s p l a c e m e n t   of   t h r e a d e d   s h a f t   5 8 ,  

p i s t o n   28A,  c y l i n d e r   30A  and  r e s e r v o i r   34A  moves   a r c u a t e l y  

a b o u t   p i v o t   74,  t h e r e b y   a l t e r i n g   t h e   p o s i t i o n   a t   w h i c h   r o l l e r  

48A  c o n t a c t s   arm  2 0 A .  

In  F i g u r e   3  t h e   d e v i c e   i s   d e n o t e d   g e n e r a l l y   10B  a n d  

i n c l u d e s   a  l e v e r   s y s t e m   12B  p i v o t a b l e   a b o u t   a  f u l c r u m   14B  

w i t h   a  r o l l e r   48B  j o u r n a l i n g   a  s t r u t   22B  a g a i n s t   l e v e r   s y s t e m  

12B.  S t r u t   22B  i s   c o n n e c t e d   t o   a  p i s t o n ,   no t   shown,   h o u s e d  

w i t h i n   a  c y l i n d e r   30B  f l u i d i c a l l y   c o n n e c t e d   t o   a  r e s e r v o i r  

34B  by  a  c h e c k   v a l v e   and  p a s s a g e w a y   c o m b i n a t i o n   e q u i v a l e n t  

to   c h e c k   v a l v e   68  and  p a s s a g e w a y   70  in   F i g u r e   2 .  

R e s e r v o i r   34B,  c y l i n d e r   30B,  t h e   p i s t o n   and  s t r u t   22B 

a r e   u n i t a r i l y   a r c u a t e l y   m o v a b l e   a b o u t   a  p i v o t   74  c o n n e c t i n g  

r e s e r v o i r   34B  to  h o u s i n g   5 2 B .  

The  l e v e r   s y s t e m   12B  h a s   i n p u t   and  o u t p u t   arms  c o m b i n e d  

i n t o   a  s i n g l e   s t r u c t u r e .   L e v e r   s y s t e m   12B  i n c l u d e s   a n  

a p e r t u r e   50  f o r m e d   in   an  e a r   51  e x t e n d i n g   l a t e r a l l y   f r o m  

one  end  of  l e v e r   12B,  w i t h   a p e r t u r e   50  d i s p o s e d   to   r e c e i v e  

a  t r a c t i o n   c o r d   and  h a r n e s s .   An  a d j u s t a b l e   s c r e w   a s s e m b l y  



42B  p i v o t s   a b o u t   a  t h i r d   p i v o t   82  h o u s e d   w i t h i n   a  t h r u s t  

b l o c k   d e n o t e d   g e n e r a l l y   80  s e c u r e d   to   t h e   w a l l   of   h o u s i n g  

52B.  S c r e w   a s s e m b l y   42B  i n c l u d e s   a  c l e v i s   96  ( F i g . 4 )  

b r a c k e t i n g   f o r k   p r o n g s   84  r e t a i n i n g   r o l l e r   48B,  f o r   m o v e m e n t  

t h e r e o f   by  r o t a t i o n   of  h a n d l e   106  of   s c r e w   a s s e m b l y   4 2 B .  

R o l l e r   48B  i s   r e t a i n e d   b e t w e e n   two  p r o n g s   84  of   a n  

u n n u m b e r e d   f o r k   f o r m e d   a t   t h e   end  of   s t r u t   22B.  R o l l e r   48B  

r o t a t e s   a b o u t   a  s h a f t ,   not   s h o w n / r e t a i n e d   w i t h i n   c o n v e n t i o n a l  

b e a r i n g s   h e l d   by  p r o n g s   8 4 .  

Two  d r i l l e d   e a r s   86  a r e   s e c u r e d   to   l e v e r   12B,  p r e f e r a b l y  

by  w e l d s ,   w i t h   t h e   d r i l l e d   h o l e s   a l i g n e d   t o   d e f i n e   a  common 

a x i s   a b o u t   w h i c h   l e v e r   12B  r o t a t e s .   S e c u r e d   w i t h i n   t h e  

d r i l l e d   h o l e s   and  p r o j e c t i n g   o u t w a r d l y   of   e a r s   86  a r e  b e a r i n g  

p i n s   88  ( F i g . 4 )   r e t a i n e d   w i t h i n   i n n e r   a n n u l a r   r a c e s   o f  

b e a r i n g   a s s e m b l i e s   90,  w h i c h   f a c i l i t a t e   a r c u a t e   movemen t   o f  

l e v e r   12B  a b o u t   f u l c r u m   14B  d e f i n e d   by  t h e   i n n e r   a n n u l a r  

r a c e s   of   b e a r i n g   a s s e m b l i e s   90.   O u t e r   r a c e s   of   b e a r i n g  

a s s e m b l i e s   90  a r e   r e t a i n e d   in   a  b e a r i n g   h o u s i n g   92  s e c u r e d  

to  s i d e   w a l l s   40B  of  h o u s i n g   52B  by  b o l t s   9 4 .  

R o l l e r   48B  i s   d i s p l a c e d   a l o n g   l e v e r   12B  by  a  c l e v i s  

96  h a v i n g   two  p r o n g s   98  b r a c k e t i n g   p r o n g s   84.   The  s h a f t  

on  w h i c h   r o l l e r   48B  r o t a t e s   may  be  j o u r n a l e d   in   b e a r i n g s  

in   b o t h   p r o n g s   84  and  in  p r o n g s   98  or  may  r e s i d e   s l i d e a b l y  

in  one  p a i r   of   p r o n g s ,   e i t h e r   p r o n g s   84  or  p r o n g s   98,  a n d  

be  j o u r n a l e d   in   b e a r i n g s   r e t a i n e d   in   t h e   r e m a i n i n g   p a i r   o f  

p r o n g s .  



F a c i n g l y   a b u t t i n g   c l e v i s   96  and  e x t e n d i n g   o u t w a r d l y  

t h e r e f r o m   i s   an  e n l a r g e d   s h o u l d e r   p o r t i o n   100  o f   a  c y l i n d r i c a l  

s h a f t   d e s i g n a t e d   g e n e r a l l y   102 ,   w h e r e   s h a f t   102  has   a  s m a l l e r ,  

u n n u m b e r e d   p o r t i o n   f i t t e d   w i t h i n   c l e v i s   96  and  s e c u r e d   t h e r e t o .  

E x t e n d i n g   o u t w a r d l y   f rom  s h o u l d e r   100  away  f rom  c l e v i s   96  i s  

an  e x t e r n a l l y   t h r e a d e d   e x t e n s i o n   p o r t i o n   104  of   s h a f t   1 0 2 .  

A  h a n d l e   106  i s   f i x e d l y   c o n n e c t e d   t o   an  i n t e r n a l l y   t h r e a d e d  

s l e e v e   108  w i t h   i n t e r n a l   t h r e a d s   of   s l e e v e   108  e n g a g i n g  

e x t e r n a l   t h r e a d s   of  e x t e n s i o n   104 .   A  f l a n g e   110  f i x e d l y  

c o n n e c t e d   to   s l e e v e   108  i s   r e t a i n e d   b e t w e e n   r e s p e c t i v e   f a c i n g  

i n n e r   c y l i n d r i c a l   r a c e s   112,   114  of   b e a r i n g   a s s e m b l i e s   1 1 6 ,  

1 1 8 .  

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

118  a r e   r e t a i n e d   w i t h i n   t h r u s t   b l o c k   80  by  an  a n n u l a r   c o l l a r  

124  s e c u r e d   to   t h r u s t   b l o c k   80  by  m a c h i n e   s c r e w s   126.   A  h o l e  

101  p a s s e s   t r a n s v e r s e l y   t h r o u g h   b e a r i n g   b l o c k   80  in   a  d i r e c -  

t i o n   s u b s t a n t i a l l y   p e r p e n d i c u l a r   to   h o u s i n g   w a l l   40B.  T h e  

a x i s   of   h o l e   101  p r e f e r a b l y   p a s s e s   t h r o u g h ,   or  c l o s e   t o ,   t h e  

a x i s   o f   s h a f t   102.   P i v o t   p i n s   128,   w h i c h   a r e  i n t e r f e r e n c e  

f i t t e d   i n t o   h o l e   101,  a r e   r e s p e c t i v e l y   p r e s s e d   i n t o   ends   o f  

h o l e   101,   s u c h   t h a t   e a c h   p i n   128  p r o t r u d e s   f rom  t h r u s t   b l o c k  

80  a  d i s t a n c e   a p p r o x i m a t e l y   e q u a l   to   t h e   d i s t a n c e   b e t w e e n  

f a c e s   103  of  b e a r i n g   b l o c k   80  and  t h e   e x t e r i o r ,   o u t w a r d l y  

f a c i n g   s u r f a c e s   150  of  t h e   a d j a c e n t   h o u s i n g   w a l l   4 0 B .  

P r o t r u d i n g   ends   of  p i v o t   p i n s   128  a r e   r o t a t a b l y   m o u n t e d  

in   b e a r i n g s   105  r e t a i n e d   w i t h i n   h o u s i n g   w a l l s   40B.  F l a n g e  

110  t r a n s f e r s   any  t h r u s t   l o a d   r e c e i v e d   by  t h e   s c r e w   a s s e m b l y ,  



r e s u l t i n g   f rom  r e a c t i o n   b e t w e e n   r o l l e r   48B  and  l e v e r   1 2 B ,  

t o   h o u s i n g   w a l l s   40B  v i a   t h r u s t   b e a r i n g s   116  and  118,   t h r u s t  

b l o c k   80,  p i v o t   p i n s   128  and  p i v o t   b e a r i n g s   1 0 5 .  

R o t a t i o n   of   h a n d l e   106  r e s u l t s   in  l o n g i t u d i n a l   d i s -  

p l a c e m e n t   of   s h a f t   102  and  c l e v i s   96,  t h e r e b y   m o v i n g   r o l l e r  

48B  a l o n g   l e v e r   1 2 B .  

R e t e n t i o n   of   f l a n g e   110  w i t h i n   c y l i n d r i c a l   b e a r i n g  

r a c e s   112,   114  n o t   o n l y   s e r v e s   t o   t r a n s f e r   r e a c t i o n   f o r c e s  

b e t w e e n   r o l l e r   48B  and  l e v e r   12B  to  h o u s i n g   52B  b u t   a l s o  

p e r m i t s   r o t a t i o n   of   b e a r i n g   b l o c k   80  a b o u t   an  a x i s   8 2  

p a s s i n g   t h r o u g h   p i v o t   p i n s   128 .   As  a  r e s u l t ,   b e a r i n g   b l o c k  

80,  t h r u s t   b e a r i n g s   116  and  118  and  s c r e w   a s s e m b l y   42A 

r o t a t e   a b o u t   t h i s   a x i s ,   d e n o t e d   82  in   F i g u r e   3,  as  r o l l e r  

48B  moves  a l o n g   l e v e r   l 2 B o  

L e v e r   12B  i s   shown  in  F i g u r e   3  in   t h e   p r e f e r r e d  

i n i t i a l   p o s i t i o n   a t   w h i c h   r i g i d   member  22B  i s   p e r p e n d i c u l a r  

t o   a  p r e f e r a b l y   p l a n a r   p o r t i o n   of  l e v e r   12B  on  w h i c h   r o l l e r  

48B  r i d e s   and  t h e   a x e s   of   r o l l e r   48B  and  p i v o t   p o i n t   14B 

c o i n c i d e .   In  t h i s   p o s i t i o n   t h e   d i s t a n c e   b e t w e e n   r o l l e r   48B 

and  f u l c r u m   14B  i s   z e r o   and ,   t h e r e f o r e ,   t r a c t i o n   f o r c e  

e x e r t e d   by  l e v e r   12B  on  t h e   t r a c t i o n   c o r d   i s   z e r o ,   w h i l e  

s c r e w   a s s e m b l y   42B  may  be  r o t a t e d   by  h a n d l e   106  to   p r o d u c e  

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

The  a x i s   of  r o t a t i o n   of  l e v e r   12B  a b o u t   f u l c r u m   1 4 B ,  

t h e   a x i s   82  of  r o t a t i o n   of   s c r e w   a s s e m b l y   42B  and  t h e   a x i s  

of   r o t a t i o n   of  r i g i d   member  22B  a t   p i v o t   74  a r e   p r e f e r a b l y  



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

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

and  v a r i e d .  

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

w h i c h   r o l l e r   48  c o n t a c t s   i n p u t   arm  20  to   t h e   p o i n t   a b o u t  

w h i c h   r i g i d   member  22  r o t a t e s ,   i . e .   j u n c t u r e   of   r i g i d  

member   22  and  p i s t o n   26  in   F i g u r e   1  or  p i v o t   74  i n   F i g u r e s  

2  and  3,  be  l a r g e   r e l a t i v e   to   a l l o w a b l e   t r a n s v e r s e   d i s -  

p l a c e m e n t   of  r o l l e r   48  a l o n g   i n p u t   arm  20  as  c o n t r o l l e d  

by  s c r e w   a s s e m b l y   42.   Such  c o n f i g u r a t i o n   r e s u l t s   in   l i t t l e  

d i f f i c u l t y   b e i n g   e n c o u n t e r e d   in   t u r n i n g   s c r e w   42  when  l e v e r  

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

m o v e m e n t   of   s e c o n d   rod   46  and  h e n c e   t r a n s v e r s e   d i s p l a c e m e n t  

o f - r o l l e r   48  d o e s   no t   r e s u l t   in   s u b s t a n t i a l   l o n g i t u d i n a l  

m o v e m e n t   of   r i g i d   member  22  and  h e n c e   l i t t l e   work   need   b e  

i n p u t   to   r e s e r v o i r   34  to   move  p i s t o n   2 8 .  

T y p i c a l l y   t he   r o l l e r   48  may  be  l i m i t e d   to   a b o u t   s i x  

c e n t i m e t e r s   of  t r a v e l   a l o n g   arm  20  and  t h e   a s s e m b l y   of   s t r u t  

22  and  member s   c o n n e c t e d   t h e r e t o   has   a  l e n g t h   a b o u t   45  

c e n t i m e t e r s   f rom  t he   p o i n t   of   c o n t a c t   of   r o l l e r   48  w i t h  

l e v e r   12  to   p i v o t   74.  N i t r o g e n   c o m p r e s s e d   t o   80  a t m o s p h e r e s  

may  be  u s e d   as  t h e   c o m p r e s s i b l e   f l u i d   in   b l a d d e r   340  

An  a u x i l i a r y   r o p e   and  p u l l e y   s y s t e m   i s   p r e f e r a b l y  

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

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

s i n c e   upon   i n i t i a l   a p p l i c a t i o n   o f   t h e   t r a c t i o n   l o a d ,   t h e  

h a r n e s s   worn   by  t h e   p a t i e n t   may  s t r e t c h   or  s l i p   as  t h e   l o a d  



i s   a p p l i e d .   T h i s   s t r e t c h   or  s l i p   i s   t a k e n   up  by  m o v e m e n t  

of   l e v e r   12.  C o n s e q u e n t l y   i f   t he   a p p a r a t u s   i s   i n i t i a l l y  

p o s i t i o n e d   w i t h   s t r u t   22  s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o  

i n p u t   arm  20,  h a r n e s s  s l i p   or  s t r e t c h   w i t h   c o n s e q u e n t   m o v e m e n t  

of   l e v e r   12  c a u s e s   s t r u t   22  to   move  away  f rom  t h e   d e s i r e d  

o r i e n t a t i o n   p e r p e n d i c u l a r   t o   l e v e r   12.  The  a u x i l i a r y   r o p e  

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

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

t h e r a p i s t   or  p a t i e n t   b e g i n s   to   a d j u s t   t r a c t i o n   f o r c e   b y  

r o t a t i n g   s c r e w   a s s e m b l y   42.  M a n i p u l a t i o n   of   t h e   a u x i l i a r y  

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

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

A  s u i t a b l e   c l e a t   i s   p r o v i d e d   to   s e c u r e   t h e   a u x i l i a r y   r o p e  

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

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

f o r c e ,   s c r e w   a s s e m b l y   42  m a i n t a i n s   s t r u t   22  in   an  o p e r a t o r -  

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

b e g i n s   w i t h   s t r u t   22  p e r p e n d i c u l a r   to   i n p u t   arm  20,  o n c e  

f o r c e   P  i s   a p p l i e d   and  s c r e w   42  i s   r o t a t e d   to   d i s p l a c e   s t r u t  

22  and  r o l l e r   48  a l o n g   i n p u t   arm  20,  c o n t i n u e d   a p p l i c a t i o n   o f  

f o r c e   P  t e n d s   to   c o n t i n u e   to  move  r o l l e r   48  a l o n g   i n p u t   a r m  

20,  f u r t h e r   away  f rom  t h e   i n i t i a l   p o s i t i o n .   Screw  a s s e m b l y  

42  p r e v e n t s   t h i s .  

The  invention can for example be used to  a p p l y   t r a c t i o n   l o a d s  

r a n g i n g   f rom  1  to   100  kg.   T r a v e l   of  t h e   p o r t i o n   of  l e v e r  

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

to  a b o u t   20  cm.  A d j u s t a b l e   s c r e w   42  p e r m i t s   t he   a t t e n d i n g  



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

r a p i d l y ,   t h e r e b y - f a c i l i t a t i n g   a p p l i c a t i o n   of   a  t i m e   v a r y i n g  

t r a c t i o n   f o r c e .  

In  F i g u r e   5  a  s t r u c t u r e   210  i s   l o c a t e d   a t   t h e   f o o t  

o f   a  c o u c h   211  in   r e a d i n e s s   to   a p p l y   l u m b a r   t r a c t i o n   to   a  

p a t i e n t   r e c u m b e n t   on  t h e   c o u c h .   The  s t r u c t u r e   210  h a s   a  

n o m i n a l l y   v e r t i c a l   f r a m e   212,   a  m a s t   213,   and  a  t r a c t i o n  

a p p l y i n g   c o r d   214  ( shown   as  a  l i n e   of  s p o t s )   e x t e n d i n g   f r o m  

a  p u l l e y   b l o c k   215  on  t h e   m a s t .   The  c o r d   c o n n e c t s   to   a n  

a t t a c h m e n t   p o i n t   246  on  a  l e v e r   221.  H o r i z o n t a l   r e a c t i o n  

members   216  p r o v i d e   g r o u n d   r e a c t i o n ,   and  v e r t i c a l   r e a c t i o n  

member s   217  p r o v i d e   r e a c t i o n   a t   t h e   f o o t   of   t h e   c o u c h .  

A l s o   a t t a c h e d   to   t h e   l e v e r   221  t h e r e   i s   an  a u x i l i a r y  

c o r d   218  ( shown   as  a  c h a i n   l i n e )   and  p u l l e y   220.   The  c o r d  

218  e x t e n d s   f rom  t he   end  of  l e v e r   221  t o   a  p o i n t   219  n e a r  

t h e   t op   of  m a s t   213.   The  c o r d   a l s o   p a s s e s   o v e r   a  p u l l e y  

b l o c k   219a  and  i s   s e c u r e d   a t   a  c l a m p i n g   c l e a t   219b .   T h e  

a u x i l i a r y   c o r d   and  p u l l e y   s y s t e m   a l l o w s   t h e   l e v e r   221  t o  

be  l i f t e d   m a n u a l l y   by  an  o p e r a t o r   and  t h e r e b y   r emove   t e n s i o n  

f rom  t he   t r a c t i o n   c o r d s   or  l o w e r e d   to   a p p l y   t e n s i o n .   In  t h i s  

way  t r a c t i o n   c an   be  a p p l i e d   w i t h   c a r e   and  s e n s i t i v i t y   as  t h e  

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

The  l e v e r   221  e x t e n d s   f rom  a  m e c h a n i s m   222  (as   d e s c r i b e d  

a b o v e   with  r e f e r e n c e   to   F i g s .   1  to   4  or   b e l o w   w i t h   r e f e r e n c e  

to   F i g u r e s   6,  7  and  8 )  w h i c h   a p p l i e s   v a r i a b l e   and  c o n t r o l l a b l e  

l o a d   to   t h e   l e v e r   221  as  d e s c r i b e d   b e l o w   w i t h   r e f e r e n c e   t o  

F i g u r e   6.  The  m e c h a n i s m   222  i s   s e c u r e d   t o   t h e   f r a m e   2 1 2  



and  h a s   a  l o a d   a d j u s t i n g   h a n d - w h e e l   2 2 3 .  

Now  r e f e r r i n g   to   t h e   d e t a i l   of   s t r u c t u r e   210:  t h e   m a s t  

213  i s   s u p p o r t e d   on  a  c r o s s   member  230  w h i c h   i s   p a r t   of  a n  

I - s h a p e d   b a s e   231  h a v i n g   p a r a l l e l   b a r s   232  m o u n t e d   on  c a s t o r s  

233  t o   r e n d e r   t h e   s t r u c t u r e   m o b i l e .   Two  v e r t i c a l s   234  f o r m  

a  p a r t   o f   t h e   f r a m e   212.   The  r e m a i n d e r   of   t h e   f r ame   b e i n g  

f o r m e d   by  c r o s s - b a r s   235.   The  u p p e r   c r o s s - b a r   235  has   a  

s h o r t   s t r u t   236  to  t h e   m a s t .   The  members   216  can   p i v o t   o n  

p i n s   237  and  have   o v e r - t o p - d e a d - c e n t r e   c r a n k s   238  to   l o o k  

t h e   member s   216  in   t he   i n - u s e   p o s i t i o n .   The  m a s t   213  h a s  

a  n u m b e r   of   h o o k s   239  so  t h a t   t h e   p u l l e y   b l o c k   215  can  be  s e t  

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

i s   a p p l i e d   to   t h e   p a t i e n t .  

The  m a s t   213  a l s o   i n c l u d e s   means   f o r   a p p l y i n g   c e r v i c a l  

t r a c t i o n   to   a  p a t i e n t   s i t t i n g   in   a  c h a i r .   T h e s e   m e a n s  

i n c l u d e   an  arm  240  on  a  p i v o t   p i n   241  a t   t h e   t o p   of  t h e   m a s t .  

The  arm  has   one  end  244  c o n n e c t e d   w i t h   a  c o r d   245  (shown  a s  

a  d a s h   l i n e )   w h i c h   c o u p l e s   to   t h e   l e v e r   221  a t   a  c o n n e c t o r  

247.   The  o t h e r   end  of  t h e   arm  240  has   a  c o n n e c t o r   248  t o  

w h i c h   a  c o r d   249  i s   f i x e d .   The  c o r d   249  s u p p o r t s   a  n e c k  

h a r n e s s   243.   The  p o s i t i o n s   of   a t t a c h m e n t   of   c o r d   245  t o  

t h e   l e v e r   221  and  to   t h e   arm  240  a r e   c h o s e n   to   l i m i t   t h e  

c e r v i c a l   t r a c t i o n   l o a d   to   14  kg .   a l t h o u g h   t h i s   c o u l d   b e  

m o d i f i e d   i f   e s s e n t i a l l y   r e q u i r e d .  

In  F i g u r e   6  t he   i n s i d e   of   t h e   m e c h a n i s m   222  i s   s h o w n .  

The  l e v e r   221  i s   f o r k e d   and  a  pad  250  i s   p r o v i d e d   b e t w e e n  

t h e   a rms  of  t h e   f o r k .   The  l e v e r   i s   p i v o t e d   on  a  b e a r i n g  



251  and   i s   t e r m i n a t e d   a t   a  c o l l a r   252  w h i c h   s u p p o r t s   a  

b e a r i n g   2 5 3 .  

The  b e a r i n g   253  h a s   a  b o s s   254  r o t a t a b l e   i n   i t   a n d  

t h e   b o s s   i s   e x t e n d e d   by  a  t u b e   255  w h i c h   t e r m i n a t e s   a t   t h e  

h a n d - w h e e l   223  ( s e e   a l s o   F i g  5 ) .   The  b o s s   h a s   an  i n t e r n a l  

n u t   256  w h i c h   e n g a g e s   a  s c r e w   257  t e r m i n a t i n g   a t   a  f o r k   2 5 8  

w h i c h   e n g a g e s   t h e   s h a f t   o f   a  r o l l e r   259 .   The  r o l l e r   i s  

c a r r i e d   on  a  f o r k   260a  a t   t h e   end  of   t h e   p i s t o n   rod   260b  o f  

a  gas   s p r i n g   260  and  b e a r s   on  t h e   pad  250  and  h e n c e   l o a d s  

t h e   l e v e r   221 .   To  v a r y   t h e   t r a c t i o n   a p p l i e d   t h r o u g h   c o r d s  

214  or   245  t h e   h a n d - w h e e l   i s   r o t a t e d   and  t h i s   moves   t h e  

r o l l e r   259  a l o n g   t he   pad   and  a l t e r s   t h e   d i s t a n c e   "d" ,   t h a t  

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

a c t s   f rom  t h e   p i v o t   251  of   t h e   l e v e r   2 2 1 . '  

In  an  a l t e r n a t i v e   a r r a n g e m e n t   ( shown  in  F i g s .   7  and  8 )  

t h e   gas   s p r i n g   260  c o u l d   be  d i s p o s e d   h o r i z o n t a l l y   and  t h e  

h a n d l e   225  d i s p o s e d   a t   t h e   u p p e r   end  o f   a  v e r t i c a l   h o u s i n g  

261 .   The  s p r i n g   has   a  h o u s i n g   222a  p i v o t e d   a t   f u l c r u m   2 5 1 .  

Some  of   t h e   m e r i t s   of  t h e   i n v e n t i o n   r e f e r r e d   to   i n  

p a r a g r a p h s   a b o v e   a r e   r e a d i l y   a p p a r e n t   when  l o o k i n g   a t   F i g . 5 .  

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

c e r v i c a l   t r a c t i o n   e x i s t s .   A  minimum  f l o o r   s p a c e   i s   r e q u i r e d  

and   t h e   d e v i c e   can  be  u s e d   w i t h   a  s t a n d a r d   c o u c h   or   c h a i r .  

When  n o t   in   use   t h e   d e v i c e   can   be  w h e e l e d   away  and  s t o r e d ,  

t y p i c a l l y ,   in   a  f l o o r   s p a c e   of   90  cms  x  35  cms.   T h e r e   i s  

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

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



p r o v i d e d   by  c o r d   218  a l l o w s   " f e e l "   and  e a s y   a p p l i c a t i o n   a n d  

r e m o v a l   of   t r a c t i o n   and  a l l o w s   a p p l i c a t i o n   of   i n t e r m i t t e n t  

t r a c t i o n .   No  e l e c t r i c a l   p o w e r   i s   r e q u i r e d .   P o r t a b i l i t y  

p o s e s   no  p r o b l e m s .  

In  t h o r a c i c   u s e ,   t he   d e v i c e   i s   w h e e l e d   to   a  c o u c h   f o o t ,  

t h e   l e g s   216  a r e   l o w e r e d   and  l o c k e d .   A  p e l v i c   h a r n e s s   o n  

c o r d   214  i s   f i t t e d   to   t h e   p a t i e n t   and  t h e   p u l l e y   b l o c k   2 1 5  

i s   l o c a t e d   on  an  a p p r o p r i a t e   hook  239  to   g i v e   t h e   d e s i r e d  

a n g l e   of  t r a c t i o n .  

The  l e v e r   221  i s   t h e n   r a i s e d   by  p u l l i n g   on  t h e   c o r d  

218  and  s e c u r i n g   i t   r a i s e d   by  p l a c i n g   t h e   c o r d   in   c l e a t   2 1 9 b .  

T r a c t i o n   l o a d   i s   t h e n   s e l e c t e d   a t   h a n d - w h e e l   223.   S l a c k   i s  

r e m o v e d   f rom  t r a c t i o n   c o r d   214  and  t h e   c o r d   i s   s e c u r e d   a t  

an  a p p r o p r i a t e   c l e a t   ( n o t   s h o w n ) .  

The  c o r d   218  i s   t h e n   r e l e a s e d   to   a p p l y   t r a c t i o n   l o a d  

to   t h e   p a t i e n t .   T h e r e   i s   " f e e l "   by  t h e   o p e r a t o r   as  t h i s  

o c c u r s   w h i c h   a r i s e s   f rom  t h e   t e n s i o n   in   c o r d   2 1 8 .  

R e l e a s e   f rom  t r a c t i o n   can   be  o b t a i n e d   by  u s i n g   c o r d  

218  or  r e l e a s i n g   c o r d   214  f rom  i t s   c l e a t   or  by  a d j u s t m e n t  

a t   h a n d - w h e e l   2 2 3 .  



1.  A  d e v i c e   f o r   a p p l y i n g   t r a c t i o n   to   a  p a t i e n t   c o m -  

p r i s i n g   a  t r a c t i o n   a p p l y i n g   c o r d   (16)  and  h a r n e s s   a n d  

means   f o r   a p p l y i n g   t e n s i o n   to   s a i d   c o r d   when  t h e   h a r n e s s  

i s   s e c u r e d   t o   t he   p a t i e n t   c h a r a c t e r i s e d   in   t h a t   s a i d  

means   c o m p r i s e s   a  l e v e r   s y s t e m   (12)  to   w h i c h   t h e   c o r d  

i s   a t t a c h e d ,   a  l e v e r   b i a s i n g   member  (22)  h a v i n g   a  p o i n t  

of  a c t i o n   on  s a i d   l e v e r   s y s t e m   to   o p e r a t e   t h e   l e v e r   i n   a  

d i r e c t i o n   t o   t e n s i o n   t h e   c o r d ,   and  an  a d j u s t i n g   m e m b e r  

(42)  f o r   a d j u s t i n g   t h e   l o c a t i o n   of   s a i d   p o i n t   o f   a c t i o n  

to   a d j u s t   t h e   t e n s i o n   in   t h e   c o r d .  

2.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   s a i d   b i a s i n g   member  c o m p r i s e s   a  s t r u t   ( 2 6 0 b )   h a v i n g  

a t   one  end  a  r o l l e r   (259)   a c t i n g   on  t h e   l e v e r   ( 221)   a n d  

a t   t h e   o t h e r   end  a  p i s t o n   m o v a b l e   in   a  c y l i n d e r   d e f i n i n g  

a  c l o s e d   r e s e r v o i r   of   p r e s s u r i s e d   gas   s u c h   as  gas   s p r i n g  

( 2 6 0 ) .  

3.  A  d e v i c e   as  c l a i m e d   i n   any  p r e c e d i n g   c l a i m   c h a r a c -  

t e r i s e d   in   t h a t   m a n u a l   c o n t r o l   m e a n s ,   such   as  an  a u x i l i a r y  

r o p e   ( 2 1 8 ) ,   i s   c o n n e c t e d  t o   t h e   l e v e r   s y s t e m   so  t h a t   t h e  

l e v e r   can   be  moved  by  an  o p e r a t o r   a g a i n s t   t h e   a c t i o n   o f  

t h e   b i a s s i n g   member   to   r e m o v e   t r a c t i o n   and  a l l o w e d   t o   m o v e  

by  t h e   o p e r a t o r   w i t h   t h e   a c t i o n   of  t h e   b i a s s i n g   member   t o  

a p p l y   t r a c t i o n .  



4.  A  d e v i c e   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m   m o u n t e d  

on  a  f r a m e w o r k   (210)   h a v i n g   a  m a s t   (213)   f r o m  w h i c h   t h e  

t r a c t i o n   a p p l y i n g   c o r d   (214)   e x t e n d s   and  h a v i n g   r e a c t i o n  

m e m b e r s   ( 2 1 6 ,   217)  on  t h e   f r a m e w o r k   t o   r e t a i n   t h e   m a s t  

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

work   a t   t h e   end  of  a  bed  or  c o u c h   ( 2 1 1 ) .  

5.  A  d e v i c e   as  c l a i m e d   in   c l a i m   4  c h a r a c t e r i s e d   in   t h a t  

t h e   m a s t   has   v a r i o u s   a t t a c h m e n t   p o i n t s   (239)   f rom  w h i c h  

t h e   t r a c t i o n   a p p l y i n g   c o r d   c an   be  s e l e c t e d   t o   e x t e n d   s o  

t h a t   t r a c t i o n   a p p l i e d   to   a  p a t i e n t   s u p i n e   on  t h e   bed  o r  

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

6.  A  d e v i c e   as  c l a i m e d   in   c l a i m   4  or  5  c h a r a c t e r i s e d   i n  

t h a t   t h e   m a s t   has   a  p i v o t e d   arm  (240)   a t   t h e   u p p e r   r e g i o n  

of   t h e   m a s t   f rom  w h i c h   a  t r a c t i o n   a p p l y i n g   c o r d   (249)   a n d  

h a r n e s s   (243)   h a n g s   so  t h a t   c e r v i c a l   t r a c t i o n   can   b e  

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