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@  Medical  appliance  for  applying  a  pumping  action  to  the  sole  of  a  foot. 

  A  medical  appliance  for  applying  pumping  pressure  to  the 
sole  (10)  of  a  human  foot  (11)  comprises  an  inflatable  bag  (1) 
which  in  use  is  held  in  engagement  with  the  foot  (11),  for  exam- 
ple  by  means  of  a  sling  (4),  a  plaster  cast  or  an  article  of  foot- 
wear,  and  which  can  be  inflated  rapidly  by  means  of,  for  exam- 

ple,  a  pump  (3).  At  least  the  part  of  the  bag  (1)  in  contact  with 
the  foot  (11)  can  be  of  air  permeable  material  allowing  con- 
trolled  deflation  of  the  bag.  The  appliance  serves  to  stimulate 
venous  blood  flow  in  the  limb  carrying  the  foot  (11). 



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

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

p r e s s u r e   t o   a  p a r t   of   a  human  body   f o r   t h e   p u r p o s e  

of  s t i m u l a t i n g   b l o o d   c i r c u l a t i o n .  

S u c h   m e d i c a l   a p p l i a n c e s   a r e   known  w h i c h  

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

a  l i m b ,   f o r   e x a m p l e   an  arm  or   a  l o w e r   l e g   p o r t i o n ,   t o  

be  t r e a t e d ,   and  a  pump  a p p a r a t u s   a r r a n g e d   to   i n f l a t e  

and  d e f l a t e   t h e   s h e a t h   c y c l i c a l l y   t h e r e b y   to   a p p l y   a  

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

b l o o d - f l o w  t h e r e i n .  

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

a p p l i a n c e s   i s   t h a t   t h e y   c a n n o t   be  u s e d   when  t h e   l i m b  

to   be  t r e a t e d   i s   a l s o   to   be  e n c a s e d   in   a  p l a s t e r  

c a s t ,   or   s o m e t i m e s   when  t h e   l i m b   h a s   b e e n   s u b j e c t e d  

to  s u r g e r y .  

A  f u r t h e r   d i s a d v a n t a g e   of   known  a p p l i a n c e s   i s  

t h a t   t h e y   a r e   n o t   s u i t e d   to   c o n t i n u o u s   w e a r   by  a  u s e r .  

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

s i g n i f i c a n t   in   r e l a t i o n   to   a p p l i a n c e s   f o r   u s e   on  f e e t  



and   l e g s   w h e r e   as   i s   known  s t i m u l a t i o n   o f   b l o o d   f l o w  

i s   d e s i r a b l e   when   t h e   l i m b   c a n n o t   be  u s e d   f o r   w a l k i n g .  

We  h a v e   d i s c o v e r e d   a  v e n o u s   pump  m e c h a n i s m   i n  

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

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

b l o o d   f r o m   t h e   l e g   i n t o   t h e   a b d o m e n   w i t h   no  a s s i s t a n c e  

f r o m   m u s c u l a r   a c t i o n .  

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

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

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

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

in   u s e   of   t h e   a p p l i a n c e   to   a p p l y   p r e s s u r e   c y c l i c a l l y  

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

m e c h a n i s m   in   s a i d   f o o t .  

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

r e n d e r   s a i d   d e v i c e   a c t i v e   when  s a i d   f o o t   i s   n o t   in   u s e  

f o r   a m b u l a t i o n .  

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

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

a c t i v e   d e v i c e   in   t h e   f o r m   of   an  i n f l a t a b l e   bag   s h a p e d  

f o r   e n g a g e m e n t   w i t h   a t   l e a s t   t h e   s o l e   o f   a  human  f o o t ;  

i n f l a t i o n   m e a n s   c o n n e c t e d   t o   t h e   bag  and  c a p a b l e   o f  

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

and   m e a n s   t o   s e c u r e   t h e   bag   t o   a  human  f o o t   s u c h   t h a t  

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



to   t h e   s o l e   of   t h e   f o o t .  

Two  m e d i c a l   a p p l i a n c e s   e m b o d y i n g   t h i s   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e   w i t h   r e f e r e n c e  

to   t h e   d r a w i n g s ,   in   w h i c h : -  

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

p a r t   b r o k e n   away  in   p o s i t i o n   on  a  human  f o o t ;  

F i g u r e   2  i s   a  v i e w   s i m i l a r   t o   F i g u r e   1  b u t  

s h o w i n g   a  s e c t i o n a l   v i e w   of   t h e   s e c o n d   a p p l i a n c e ;   a n d  

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

I I I - I I I   in   F i g u r e   2 .  

R e f e r r i n g   to   F i g u r e   1,  t h e   a p p l i a n c e   h e r e   s h o w n  

c o m p r i s e s   an  i n f l a t a b l e   bag  1  f o r m e d   of  p l a s t i c s  

m a t e r i a l   and   s h a p e d   f o r   e n g a g e m e n t   w i t h   t h e   s o l e   10  o f  

a  human  f o o t   11  in   t h e   p l a n t a r   a r c h   t h e r e o f .   The  b a g  

1  i s   c o n n e c t e d   by  way  of   a  f l e x i b l e   p i p e   2  to   a  p u m p  

a p p a r a t u s   3  by  w h i c h   t h e   bag  1  can   be  i n f l a t e d .  

The  bag   1  i s   s e c u r e d   to   t h e   f o o t   11  by  m e a n s   o f  

a  c l o t h   s l i n g   4  w h i c h   e m b r a c e s   t h e   bag  1  and   i s  

s e c u r e d   o v e r   t h e   i n s t e p   12  of   t h e   f o o t   11.   P a d d i n g  

m a t e r i a l   c an   be  l o c a t e d   b e t w e e n   t h e   s l i n g   4  and  t h e  

i n s t e p   12  i f   n e c e s s a r y   or   d e s i r a b l e .  

The  s l i n g   4  and  bag  1  a r e   c o v e r e d   by  a  c l o t h  

s l i p p e r   6  w h i c h   c o v e r s   t h e   m a j o r i t y   of  t h e   f o o t   1 1 .  

In  u s e   of   t h e   a p p l i a n c e   when  s e c u r e d   to   a  

f o o t   as  shown  in   F i g u r e   1,  t h e   pump  a p p a r a t u s   3 



o p e r a t e s   r a p i d l y   t o   i n f l a t e   t h e   bag  1  w h i c h   t h e n  

a p p l i e s   a  p u m p i n g   p r e s s u r e   to   t h e   s o l e   10  of   t h e  

f o o t   11,   and  a l s o   u r g e s   t h e   b a l l   and  h e e l   o f   t h e  

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

p l a n t a r   a r c h   as  w o u l d   o c c u r   i f   t h e   f o o t   11  w a s  

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

t h e r e b y   s t i m u l a t i n g   v e n o u s   b l o o d - f l o w .   A  v a l v e  

a r r a n g e m e n t   ( n o t   shown)   in   t h e   pump  a p p a r a t u s   3 

t h e n   a l l o w s   t h e   bag   1  t o   d e f l a t e   w h e r e a f t e r   t h e   b a g  

1  i s   a g a i n   i n f l a t e d ,   t h e   i n f l a t i o n / d e f l a t i o n   c y c l e  

b e i n g   r e p e a t e d   as  l o n g   as  t r e a t m e n t   w i t h   t h e  

a p p l i a n c e   i s   r e q u i r e d .  

P r e f e r a b l y   i n f l a t i o n   of   t h e   bag   1  i s   e f f e c t e d  

in   two  s e c o n d s   or   l e s s   to   p r o v i d e   a  s a t i s f a c t o r y  

p u m p i n g   a c t i o n ,   w h i l e   d e f l a t i o n   o f   t h e   bag   1  c a n  

t a k e   as  l o n g   as  i s   n e c e s s a r y   f o r   t h e   r e t u r n   of   b l o o d  

to   t h e   v e i n s   o f   t h e   f o o t   1 1 .  

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

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

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

n o r m a l l y   be  u n a b l e   t o   w a l k   or   p o s s i b l y   e v e n   s t a n d   o n  

t h e   f o o t .  

As  a  m o d i f i c a t i o n   of   t h e   a b o v e   d e s c r i b e d  

a p p l i a n c e ,   t h e   v a l v e   a r r a n g e m e n t   in   pump  a p p a r a t u s   3 

c an   be  d i s p e n s e d   w i t h ,   t h e   pump  a p p a r a t u s   s e r v i n g  



o n l y   f o r   c y c l i c   i n f l a t i o n   of   t h e   bag  1,  and   a t   l e a s t  

t h e   s u r f a c e   o f   t h e   bag   1  in   c o n t a c t   w i t h   t h e   f o o t   1 1  

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

p e r m e a b l e   to   a i r ,   or  b e i n g   made  of  a  m a t e r i a l   w h i c h  

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

s o l d   u n d e r   t h e   name  VALMIC  M i c r o p o r o u s   F i l m   by  V a n  

L e e r   of   t h e   U n i t e d   S t a t e s   of   A m e r i c a .   S u c h   a  s u r f a c e  

can   be  p r o v i d e d   as  w i l l   g i v e   t h e   r e q u i r e d   p e r i o d   f o r  

d e f l a t i o n   of   t h e   bag   1 .  

Such   an  a p p l i a n c e   g i v e s   t h e   a d v a n t a g e s   t h a t  

t h e   a i r   l e a v i n g   t h e   p e r m e a b l e   s u r f a c e   of   t h e   bag  1 

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

t h e   bag   1  and  t h e   f o o t   11,   t h i s   e n h a n c i n g   t h e   c o m f o r t  

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

l e s s   l i k e l y .  

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

t h i s   i n v e n t i o n   i s   t h a t   i t   can   be  u s e d   when   a  f o o t   i s  

to   be  e n c a s e d   in   a  p l a s t e r   c a s t ,   or  when  t h e   l e g  

c a r r y i n g   t h e   f o o t   11  h a s   b e e n   s u b j e c t e d   t o   s u r g e r y .  

F i g u r e s   2  and  3  of  t h e   d r a w i n g s   show  a n  

a p p l i a n c e   in   p o s i t i o n   f o r   u s e   on  a  human  f o o t   1 1  

u n d e r   a  p l a s t e r   c a s t   100 ,   t h e   same  r e f e r e n c e   n u m e r a l s  

as  u s e d   in   F i g u r e   1  b e i n g   u s e d   f o r   c o r r e s p o n d i n g   p a r t s .  

The  a p p l i a n c e   shown  in   F i g u r e s   2  and  3  i s  

s i m i l a r   t o   t h a t   shown  in   F i g u r e   1  b u t   i s   l a r g e r   a n d  



e x t e n d s   n o t   o n l y   u n d e r   t h e   s o l e   10  of   t h e   f o o t   1 1  

b u t   a l s o   a r o u n d   t h e   i n s i d e   o f   t h e   f o o t   11  and  o v e r  

t h e   i n s t e p   12  of   t h e   f o o t   1 1 .  

Fo r   u s e ,   t h e   a p p l i a n c e   i s   p o s i t i o n e d   on  t h e  

f o o t   11  and  t h e   p l a s t e r   c a s t   100  i s   t h e n   f o r m e d   o v e r  

t h e   bag   1  as  r e q u i r e d ,   w i t h   t h e   p i p e   2  f r o m   t h e   p u m p  

a p p a r a t u s   3  p a s s i n g   e i t h e r   t h r o u g h   a  h o l e   in   t h e  

c a s t   100  or   o u t   of   one   end  of   t h e   c a s t   1 0 0 .  

The  bag   1  can   be  m a i n t a i n e d   in   a  p a r t i a l l y  

i n f l a t e d   c o n d i t i o n   w h i l e   t h e   p l a s t e r   c a s t   100  i s  

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

s w e l l i n g   o f   t h e   f o o t   11  i s   m a d e .  

As  a  m o d i f i c a t i o n   of   t h e   a p p l i a n c e   shown  i n  

F i g u r e   1  or   F i g u r e s   2  and  3  of   t h e   d r a w i n g s   t h e  

bag   1  c an   be  i n c o r p o r a t e d   in   an  a r t i c l e   o f   f o o t w e a r ,  

s u c h   as  a  c o n v e n t i o n a l   b o o t ,   t o   be  w o r n   by  a  p e r s o n  

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



1.  A  m e d i c a l   a p p l i a n c e   c o m p r i s i n g   an  a c t i v e  

d e v i c e   (1)  f o r   e n g a g e m e n t ,   in   u s e ,   w i t h   a t   l e a s t   t h e  

s o l e   (10)  of  a  human  f o o t   ( 1 1 ) ,   s a i d   d e v i c e   b e i n g  

o p e r a t i v e   in  u s e   of   t h e   a p p l i a n c e ,   to   a p p l y   p r e s s u r e  

c y c l i c a l l y   to   s a i d   s o l e   (10)  t h e r e b y   to   s t i m u l a t e   t h e  

v e n o u s   pump  m e c h a n i s m   in   s a i d   f o o t   ( 1 1 ) .  

2.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   1,  i n  

w h i c h   s a i d   a c t i v e   d e v i c e   i n c l u d e s   m e a n s   (2,  3)  t o  

r e n d e r   s a i d   d e v i c e   (1)  a c t i v e   when  s a i d   f o o t   (11)  i s  

n o t   in   u s e   f o r   a m b u l a t i o n .  

3.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   1,  or  C l a i m  

2,  in   w h i c h   s a i d   a c t i v e   d e v i c e   (1)  i s   s h a p e d   f o r  

e n g a g e m e n t   w i t h   t h e   s o l e   ( 1 0 ) ,   a r o u n d   t h e   i n s i d e ,   a n d  

o v e r   t h e   i n s t e p   (12)  os  s a i d   f o o t   ( 1 1 ) .  

4.  A  m e d i c a l   a p p l i a n c e   c o m p r i s i n g   an  a c t i v e  

d e v i c e   in   t h e   f o r m   of   an  i n f l a t a b l e   bag   (1)  s h a p e d   f o r  

e n g a g e m e n t   w i t h   a t   l e a s t   t h e   s o l e   ( 1 0 )  o f   a  human  f o o t  

( 1 1 ) ;   i n f l a t i o n  m e a n s   (3)  c o n n e c t e d   to   t h e   bag  (1)  a n d  



c a p a b l e   of   i n f l a t i n g   t h e   bag   (1)  r a p i d l y ;   m e a n s   t o  

d e f l a t e   t h e   b a g ;   a n d  m e a n s   (4;  100)  to   s e c u r e   t h e  

bag   (1)  to   a  human  f o o t   (11)  s u c h   t h a t   when  b e i n g  

i n f l a t e d   t h e   b a g   (1)  a p p l i e s   p u m p i n g   p r e s s u r e   to   t h e  

s o l e   (10)  of   t h e   f o o t   ( 1 1 ) .  

5.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   4,  i n  

w h i c h   t h e   bag   (1)  i s   s u b s t a n t i a l l y   t o t a l l y   i m p e r v i o u s  

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

o u t l e t   f r o m   t h e   bag   ( 1 ) .  

6.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   4,  i n  

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

bag   ( 1 ) ,   w h i c h   i s   p e r m e a b l e   to   a i r   and  w h i c h   in   u s e   o f  

t h e   a p p l i a n c e   c o n t a c t   t h e   f o o t   ( 1 1 ) .  

7.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   6,  i n  

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

8.  An  a p p l i a n c e   as  c l a i m e d   in   C l a i m   6,  i n  

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

p e r m e a b l e   m a t e r i a l .  

9.  An  a p p l i a n c e   as  c l a i m e d   in   a n y  o n e   of   C l a i m s  

4  to   8,  in   w h i c h   s a i d   i n f l a t i o n   m e a n s   (3)  i s   c a p a b l e  



of   i n f l a t i n g   t h e   bag  (1)  in   two  s e c o n d s   or   l e s s .  

10.  An  a p p l i a n c e   as  c l a i m e d   in   a n y  o n e   o f  

C l a i m s   4  to   9,  in   w h i c h   t h e   bag   (1)  i s   s h a p e d   f o r  

e n g a g e m e n t   w i t h   t h e   s o l e   ( 1 0 ) , . a r o u n d   t h e   i n s i d e ,  

and   o v e r   t h e   i n s t e p   (12)  of  s a i d   f o o t   ( 1 1 ) .  

11.   An  a p p l i a n c e   as  c l a i m e d   in   a n y  o n e   o f  

C l a i m s   4  to   10,  in  w h i c h   s a i d   s e c u r i n g   m e a n s   c o m p r i s e s  

a  p l a s t e r   c a s t   (100)  f o r m e d   a b o u t   t h e   bag  (1)  and  t h e  

f o o t   (11)  of   a  u s e r   of   t h e   a p p l i a n c e .  

12.  An  a p p l i a n c e   as  c l a i m e d   in   a n y  o n e   o f  

C l a i m s   4  to   10,  in   w h i c h   s a i d   s e c u r i n g   m e a n s   c o m p r i s e s  

an  a r t i c l e   of   f o o t w e a r   to   be  worn   by  a  u s e r   of  t h e  

a p p l i a n c e .  






	bibliography
	description
	claims
	drawings

