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@  A  device  for  air-massage. 

A  device  for  air-massage  comprises  a  plurality  of  as- 
sociated  air  inflatable  bags  (12),  a  change-over  volve 
mechanism  (14a,b)  connected  to  the  bags  (12),  and  air- 
feeding  and  exhausting  means  attached  to  the  change- 
over  valve  mechanism  (14a,b).  The  air-inflatable  bags  (12) 
are  moved  sequentially  in  a  wavy  manner  through  opera- 
tion  of  the  change-over  valve  mechanism  (14a,b). 



This  i n v e n t i o n   r e l a t e s   to  a  device  for  a i r -massage   in  which  a  p l u r a l i t y  
of  a i r   i n f l a t a b l e   bags  each  having  a i r - f e e d i n g   and  e x h a u s t i n g   p o r t s  

are  a r ranged   and  a  compressed  a i r   is  fed  to  and  exhaus ted   from  e a c h  

bag  for  p roduc ing   va r i ed   movements  to  have  an  e f f i c i e n t   massage  e f f e c t  

on  an  outer   body  s u r f a c e .  

H e r e t o f o r e ,   va r ious   types  of  massaging  devices   have  been  proposed  i n  

one  of  which  an  a i r   i n f l a t a b l e   bag  made  of  a  f l e x i b l e   m a t e r i a l   s u c h  

as  rubber   is  wound  around  a  body  p o r t i o n   such  as  an  arm  or  a  leg  and 

the  bag  is  i n f l a t e d   and  d e f l a t e d   with  a  compressed  a i r   to  apply  and 

r e l e a s e   p r e s s u r e   on  a  blood  v e s s e l ,   t he reby   to  f a c i l i t a t e   a  c i r c u l a t i o n  

of  blood  (mainly  venous  blood  and  lymph)  for  massage .  

The  c o n v e n t i o n a l   device  for  a i r - m a s s a g e ,   however,  has  such  t h e  

d i s a d v a n t a g e s   tha t   the  a i r   bag  is  i n f l a t e d   into  a  c y l i n d r i c a l   form 

when  f i l l e d   with  the  a i r ,   so  tha t   an  arched  su r f ace   of  the  bag  comes 

into  uneven  con tac t   with  the  body  p o r t i o n .   As  a  r e s u l t ,   a  

p r e s s u r e   is  l o c a l i z e d   with  a  minimum  s t imulus   to  give  u n c o m f o r t a b l e  

f e e l i n g   to  the  body  p o r t i o n .   In  o ther   words,  over  a l l   even  c o n t a c t  

of  the  i n f l a t e d   bag  with  the  body  p o r t i o n   is  d i f f i c u l t   to  o b t a i n ,  

so  tha t   a  s a t i s f a c t o r y   massage  e f f e c t   may  not  be  a c h i e v e d .  

F u r t h e r ,   when  a  muscle  of  the  d i s e a s e d   par t   becomes  tense  and  s t i f f  

caus ing   ex t remely   bad  flow  of  b lood  and   lymph,  a  simple  press   and  r e l e a s e  

of  the  d i s ea sed   pa r t   may  a f fo rd   i n s t a n t a n e o u s   comfort  but  not  s u f f i c i e n t  

m a s s a g e - e f f e c t .  



The  i n v e n t o r   has  now  found  out  tha t   a  good  massage  e f f e c t   may  b e  

ob ta ined   by  an  assembly  compr i s ing   a  p l u r a l i t y   of  a i r   i n f l a t a b l e  

bags  t o  wh ich   a i r   is  a l t e r n a t e l y   fed  or  exhaus ted   for  g i v i n g  

a  v a r i e t y   to  the  p r e s s i n g   or  r e l e a s i n g   p o s i t i o n s   on  a  blood  v e s s e l  

of  the  d i s e a s e d   p a r t ,   and  a  s u i t a b l e   change-over   valve  mechanism 

connected   to  a i r - f e e d i n g   means  for  con t inuous   a i r - f e e d i n g  

and  e x h a u s t i n g   o p e r a t i o n s .  

As  the  r e s u l t   of  f u r t h e r   d i l i g e n t   s tudy  for  deve lop ing   an  a i r -  

massage  device  having  a  change-over   valve  mechanism  which  e l i m i n a t e s  

a l l   the  d i s a d v a n t a g e s   of  the  c o n v e n t i o n a l   a i r -massage   d e v i c e s  

d e s c r i b e d   h e r e i n b e f o r e   and  r e a d i l y   produces   a  v a r i e t y   of  massage  
e f f e c t s   in  s p i t e   of  i t s   simple  c o n s t r u c t i o n ,   the  i n v e n t o r   h a s  

now  improved  a  device  for  a i r - m a s s a g e   c o n t a i n i n g   a  r o t a t a b l e   c h a n g e -  

over  valve  mechanism  capable   of  ensu r ing   communication  of  any one  of  t h e  

a i r - f e e d i n g   and  e x h a u s t i n g   po r t s   with  an  a i r - f e e d i n g   means.  The 

improvement  r e s i d e s   in  t ha t   the  change-over   valve  mechanism  is  p r o v i d e d  

with  a  set   of  d i s t r i b u t i n g   p l a t e s   having  two  or  t h r e e  a i r - f e e d i n g  

and  e x h a u s t i n g   po r t s   or  channnels   c i r c u m f e r e n t i a l l y   spaced  a p a r t  

e q u i a n g u l a r l y ,   for  example  at  about  120°,  the  d i s t r i b u t i n g   p l a t e s  

are  f i t t e d   c o n c e n t r i c a l l y   with  r o t a t o r s   each  having  bored  p a s s a g e s  

which  allow  the  a i r - f e e d i n g   and  e x h a u s t i n g   po r t s   of  the  d i s t r i b u t i n g  

p l a t e s   to  communicate  s e l e c t i v e l y   with  the  a i r - f e e d i n g   means  or  a i r -  

exhaus t i ng   means ,  and   the  r o t a t o r s   are  d r iven   s i m u l t a n e o u s l y   t o  

r o t a t e   by  a  motor.  Thus,  an  a i r   is  fed  to  one  of  a i r - i n f l a t a b l e  

bags  through  one  of  r o t a t o r s   while   a i r   is  exhaus ted   from  o ther   one 

of  i n f l a t a b l e   bags  through  another   r o t a t o r ,   p roduc ing   a  v a r i e t y   o f  

massage  t r e a t m e n t   and  i t s   e f f e c t .  

Another  type  of  device   for  medical   t r e a t m e n t   employing  v a r i o u s  

e l a s t i c   e lements   is  also  known  in  order   to  ob t a in   the  d e s i r e d   p h y s i c a l  

e f f e c t s   s i m i l a r   to  those  of  f i n g e r - p r e s s u r e   t he rapy   and  t h e  

acupunc tu re .   The  devices   of  t h i s   type,   however,  has  been  d e s i g n e d  

to  t r e a t   a  l oca l   s i t e   of  a  human  body  and  may  not  be  employed  for  a  

genera l   use.  Even  i f   such  a  device   is  employed  for  massage,   i t   is  t o o  

d i f f i c u l t   to  o b t a i n  a   good  massage  e f f e c t   making  the  s t ream  of  b l o o d  

and  lymph  b e t t e r .  



The  i nven to r   has  also  developed  an  e f f i c i e n t   and  economical   a i r -  

massage  device  which  u t i l i z e s   an  e l a s t i c   element  having  a  c o n v e n t i o n a l  

medical   e f f e c t ,   t he reby   to  allow  the  r e d u c t i o n   of  an  a i r   q u a n t i t y  

fed  into  the  a i r   i n f l a t a b l e   bag  so  tha t   a  small  type  of  a i r - f e e d i n g   and 

exhaus t i ng   un i t   with  a  less   c a p a c i t y   of  a  compressor   may  be  employed .  

Namely,  i t   has  been  found  out  tha t   a  comfor t ab le   massage  e f f e c t   may  be  

achieved  by  a  device   which  combines  an  e l a s t i c   c o n t a c t i n g   e l e m e n t  

for  a  d i r e c t   massage  a c t i on   to  a  body  p o r t i o n   with  an  a i r   i n f l a t a b l e  

bag  for  i n f l a t i o n   and  d e f l a t i o n   with  a  compressed  a i r ,   and  is  wound 

around  a  body  p o r t i o n   such  as  a  d i s e a s e d   s i t e   for  feeding   and  e x h a u s t i n g  
air   in  r e l a t i o n   to  the  bag.  Thus,  the  e l a s t i c   element  comes  in to   an  

even  con t ac t   with  the  body  p o r t i o n   and  makes  the  massage  e f f e c t   u n i f o r m  

and  c o m f o r t a b l e .  

F u r t h e r ,   i t   has  been  found  out  tha t   the  a t t a c h e d   equipments  of  t h e  

device  may  become  sma l l e r   because  the  h igher   massage  e f f e c t   may  b e  

ob ta ined   with  a  less   c a p a c i t y   of  the  bag  us ing  a  less   volume  of  the  a i r .  

The  e l a s t i c   element  of  the  device  may  be  c o n s t r u c t e d   as  another   a i r  

bag  which  is  o p t i o n a l l y   f i l l e d   with  an  a d j u s t a b l e   volume  of  a i r .  

P r e f e r a b l y ,   the  e l a s t i c   element  is  p rov ided   with  a  tongued  and  

grooved  face  on  a  su r f ace   in  con tac t   with  a  body  p o r t i o n   for  enhancement  

of  a  massage  e f f e c t .   In  th i s   case ,   the  element  may  be  made  of  an  e l a s t i c  

m a t e r i a l   such  as  rubber   or  the  l i k e .   A l t e r n a t i v e l y ,   the  e l a s t i c  

element  may  be  made  of  an  e l a s t i c   p l a t e   p rov ided   with  a  p l u r a l i t y   o f  

p r o j e c t i o n s   on  the  su r face   in  con t ac t   with  the  body  p o r t i o n .  

Fur the r   a l t e r n a t i v e   is  to  p rovide   the  e l a s t i c   element  with  a  p l u r a l i t y  

of  independent   a i r - f i l l e d   p r o j e c t i o n s   on  the  s u r f a c e .  

Accord ing ly ,   a  genera l   ob jec t   of  the  i n v e n t i o n   is  to  p rovide   a  d e v i c e  

for  a i r -massage   having  a  change-over   valve  mechanism,  which  a c h i e v e s  

smooth  o p e r a t i o n   and  a  v a r i e t y   of  a i r - f e e d i n g   and  e x h a u s t i n g   o p e r a t i o n s  
for  a  bag  assembly  combining  a  p l u r a l i t y   of  a i r   i n f l a t a b l e   bags,   i n  

s p i t e   of  i t s   simple  c o n s t r u c t i o n .  



A  p r i n c i p a l   ob jec t   of  the  i n v e n t i o n   is  to  p rov ide   a  device  for  a i r -  

massage  which  comprises   a  p l u r a l i t y   of  a s s o c i a t e d   a i r   i n f l a t a b l e   b a g s  

each  having  i t s   own  por t   for  a i r - f e e d i n g   and  e x h a u s t i n g ,   a  c h a n g e - o v e r  

valve  mechanism  connected   to  the  bags  for  a i r - f e e d i n g   and  

exhaus t i ng   in  r e l a t i o n   to  each  bag  and  a i r - f e e d i n g   and  e x h a u s t i n g  

means  a t t a c h e d   to  the  change-over   valve  mechanism,  sa id   bags  b e i n g  

c o n t a c t e d   with  a  given  body  p o r t i o n   and  being  moved  s e q u e n t i a l l y  
in  a  wavy  manner  through  an  o p e r a t i o n   of  sa id   change-over   valve  mechanism 

for  massaging  an  outer   body  s u r f a c e .  

One  way  of  c a r r y i n g   out  the  i n v e n t i o n   is  d e s c r i b e d   in  d e t a i l   b e l o w  

with  r e f e r e n c e   to  drawings  which  i l l u s t r a t e   p r e f e r r e d   embodiments,   i n  

w h i c h  : -  

Figure  1  is  a  s y s t e m a t i c   diagram  showing  a  fundamental   c o n s t r u c t i o n  

of  the  a i r -massage   device  accord ing   to  the  i n v e n t i o n ,  

Figure  2  is  a  p e r s p e c t i v e   view  of  one  embodiment  of  the  a i r  

i n f l a t a b l e   bag  used  in  the  i n v e n t i o n ,  

Figure  3  is  a  cross   s e c t i o n a l   view  of  the  bag  taken  along  t h e  

l ine   I I I  -   I II   of  Figure  2 ,  

Figure  4  is  a  p e r s p e c t i v e   view  of  ano ther   embodiment  of  the  b a g ,  

Figure  5  is  a  cross   s e c t i o n a l   view  of  the  b a g  t a k e n   along  t h e  

l ine   V -  V  of  Figure  4 ,  

Figure  6  is  a  p e r s p e c t i v e   view  of  ano ther   embodiment  of  the  b a g  
used  in  the  device  acco rd ing   to  the  i n v e n t i o n ,  

Figure  7  is  a  p i c t o r i a l   view  of  the  device  of  Figure  6  on  a c t u a l  

u s e ,  

Figure  8  is  a  p e r s p e c t i v e   view  of  the  modi f ied   bag  of  Figure  6 ,  

Figure  9  to  11  show  d i f f e r e n t   embodiments  of  the  e l a s t i c   e l e m e n t  

used  with  the  a i r - i n f l a t a b l e   b a g s ,  

Figures   12  (a)  and  (b)  show  one  embodiment  of  the  d i s t r i b u t i n g  

p l a t e   of  the  change-over   valve  mechanism  used  in  the  a i r - m a s s a g e  
device  accord ing   to  the  i n v e n t i o n ,   wherein   Figure  12(a)  is  a  

plan  view  and  Figure  12(b)  is  a  s e c t i o n a l   view  taken  along  t h e  

l ine   XI I  -   XII  o f  F i g u r e   1 2 ( a ) ,  

Figure  13(a ) ,   (b)  and  (c)  show  r o t a t o r s   adapted  to  the  d i s t r i b u t i n g  

p l a t e   shown  in  Figure  12,  where in   Figure  13(a)  is  a  plan.  v i e w ,  



Figure  13(b)  is  a  s e c t i o n a l   view  taken  along  the  l ine   X I I I  -  

XIII  of  Figure  13(a)  and  Figure  13(c)  is  a  bottom  v i e w ,  

Figure  14  is  a  plan  view  showing  o p e r a t i o n a l   c o n d i t i o n   o f  

the  change-over   valve  mechanism  shown  in  Figure  12  and  13 ,  

Figure  15(a)  to  (f)  are  schemat ic   views  showing  o p e r a t i o n a l  

c o n d i t i o n s   of  the  bags  ope ra t ed   through  the  change-over   v a l v e  

mechanism  shown  in  Figure  14 ,  

Figure  16  is  a  p i c t o r i a l   view  of  the  device  of  the  i n v e n t i o n   on 

ac tua l   use,  and  

Figure  17  and  18  are  p a r t i a l l y   broken  p e r s p e c t i v e   views  o f  

o ther   embodiments  of  the  device  accord ing   to  the  i n v e n t i o n .  

Figure  1  is  a  s y s t e m a t i c   view  showing  an  o v e r a l l   c o n s t r u c t i o n   o f  

the  a i r -massage   device  accord ing   to  the  i n v e n t i o n ,   in  which  t h e  

r e f e r e n c e   numerals  10a  and  10b  r e p r e s e n t   bag  a s s e m b l i e s  

combining  a  p l u r a l i t y   of  a i r - i n f l a t a b l e   bags.  Each  a i r - i n f l a t a b l e  
bag  12  of  the  bag  a s sembl ie s   10a  and  10b  is  connected   to  p ipes   16a 

and  16b  de r ived   in  branch  from  the  change-over   va lves   mechanism 

14a  and  14b  to  which  is  s u p p l i e d   through  p r e s s u r e   r e g u l a t o r   means 
20a  and  20b  a  compressed  a i r   gene ra t ed   by  a  compressor   18.  The 

r e g u l a t e d   a i r   p r e s s u r e   is  d e t e c t e d   by  p r e s s u r e   gauges  21a  and  21b. 

Figures   2  and  3  show  the  p r e f e r r e d   embodiments  of  the  a i r  

i n f l a t a b l e   bag  12  used  in  the  device  of  the  i n v e n t i o n ,   in  w h i c h  

the  r e f e r e n c e   numeral  12  r e p r e s e n t s   a  f l a t   a i r   i n f l a t a b l e   bag  made  o f  

a i r   impermeable  m a t e r i a l .   The  bag  12  is  p rov ided   with  an  por t   22  f o r  

connec t ion   with  an  a i r   tube  24.  

One  su r f ace   of  the  bag  12  is  combined  with  an  e l a s t i c   element  26 

which  may  be  c o n s t r u c t e d   as  another   a i r   bag.  When  the  e l a s t i c   e l e m e n t  

26  is  c o n s t r u c t e d   as  the  a i r   bag,  the  su r f ace   in  con t ac t   with  the  body  

p o r t i o n   may  be  f l a t   (Figs.   2  and  3)  or  may  be  p rov ided   with  the  t o n g u e d  

and  grooved  p o r t i o n s   28  for  b e t t e r   massage  e f f e c t   (Figs.   4  and  5 ) .  

Fu r the r ,   the  a i r   bag  26  used  as  the  e l a s t i c   element  is  p rov ided   w i t h  

an  a i r   por t   30  for  ad jus tment   of  the  a i r   volume  so  as  to  c o n t r o l  

e l a s t i c i t y   of  the  e l a s t i c   bag  element  26.  



In  accordance   with  the  a i r   i n f l a t a b l e   bag  thus  c o n s t r u c t e d ,  
the  e l a s t i c   element  26  in  con t ac t   with  the  body  p o r t i o n   is  i n d e p e n d e n t l y  

a r ranged   in  r e l a t i o n   to  the  bag  12  movable  with  the  a i r   p r e s s u r e ,   so  
tha t   uniform  movement  t h roughou t   the  e l a s t i c   element  26  is  o b t a i n e d ,  

e f f e c t i n g   the  even  massage  a c t i o n   on  the  body  p o r t i o n   c o n t a c t e d   with  t h e  

bag.  Moreover,   in  accordance  with  the  i n v e n t i o n   the  ro le   of  the  b a g  

12  is  only  to  put  a i r - p r e s s u r e   i n d i r e c t l y   onto  the  e l a s t i c   e l e m e n t  

26  for  movement  of  the  l a t t e r ,   so  t ha t   the  t o t a l   volume  i n s i d e  

the  bag  12  may  be  ex t remely   reduced  and  t ha t   the  volume  of  the  a i r  

used  becomes  very  small .   As  a  r e s u l t ,   a  compact  type  of  a i r -  

compressor   may  be  employed  for  a i r   f e e d i n g .  

Figure  6  shows  the  device  accord ing   to  the  i n v e n t i o n ,   in  which  a  

p l u r a l i t y   of  the  a i r   i n f l a t a b l e   bags  12  are  combined  wi th   the  s i n g l e  
e l a s t i c   element  26.  Thus,  in  t h i s   embodiment  the  bags  12  are  p r o v i d e d  
with  t h e i r   own  po r t s   22  for  the  a i r - t u b e s   24  which  are  c o n n e c t e d  

to  the  a i r   source  through  a  change-over   valve  mechanism  14  ( s e e  

Figure  1),  so  t h a t   the  time  d i f f e r e n c e   may  be  g iven  be tween   t h e  

a d j a c e n t   bags  and  the  wavy  movement  of  the  e l a s t i c   element  26  may 
be  o b t a i n e d ,   r e s u l t i n g   in  the  h ighe r   massage  e f f e c t .   In  one  u t i l i -  

z a t i on   of  t h i s   embodiment,  as  shown  in  Fig.  7,  a  p l u r a l i t y   of  t h e  

bags  12a,  12b,  12c  . . .   are  a r ranged   in  p a r a l l e l   in  the  shape  o f  

a  mat,  on  the  whole  upper  su r f ace   of  which  is  p a r t i a l l y   or  w h o l l y  

spread  the  e l a s t i c   element  26  and  the  body  may  be  l a i d   on  the  l a t t e r  

in  order   to  enjoy  a  comfor t ab le   massage  e f f e c t   t h roughou t   the  whole  

body.  Moreover,   in  the  case  of  us ing   a  p l u r a l i t y   of  the  a i r   i n f l a t a b l e  

bags  12,  the  e l a s t i c   element  26  may  be  combined  with  a  r e c e i v i n g  

bag  34  having  a  p l u r a l i t y   of  r e c e p t i v e   areas   32  for  ho ld ing   t h e s e  

bags  12  so  t ha t   the  c o n n e c t i n g   and  d i s c o n n e c t i n g   o p e r a t i o n s   o f  

the  bags  12  may  be  per formed  c o n v e n i e n t l y   and  the  device  may 
be  c o n v e n i e n t l y   h a n d l e d .  

Figures   9  to  11  show  va r ious   embodiments  of  the  e l a s t i c   e l e m e n t  

26  used  in  the  device  of  the  i n v e n t i o n .   In  the  e l a s t i c   element  26 

of  Figure  9  the re   are  a r ranged   a  p l u r a l i t y   of  p r o j e c t i o n s   36 

made  of  f l e x i b l e   rubber   or  p l a s t i c   m a t e r i a l .   In  Figure   10,  t h e  

e l a s t i c   element  26  with  a  p l u r a l i t y   of  the  p r o j e c t i o n s   38  is  f a b r i c a t e d  

from  r e l a t i v e l y   hard  rubber   or  p l a s t i c   m a t e r i a l .   While  in  Figure  11 ,  



the  e l a s t i c   element  26  is  p rov ided   w i t h  t h e   p r o j e c t i o n s   40  c o n t a i n i n g  

t h e r e i n   a  f l u i d   such  as  gas  and  wate r ,   a  h e a t i n g   or  coo l ing   m a t e r i a l  

in  sol  or  gel  form  or  a  f l u i d   in  a  p a r t i c u l a t e   form,  t h e  

p r o j e c t i o n s   being  made  of  f l e x i b l e   rubber   or  p l a s t i c   m a t e r i a l .  

The  a i r   i n f l a t a b l e   bag  12  may  be  wound  and  f ixed   around  t h e  

d i s e a s e d   pa r t   with  the  e l a s t i c   element  26  in  c o n t a c t   and  a i r   i s  

fed  to  and  exhaus ted   from  the  bag  12,  as  d e s c r i b e d   h e r e i n a f t e r ,  

the reby   ach iev ing   an  even  massage  e f f e c t   over  the  whole  d i s e a s e d  

par t   around  which  the  e l a s t i c   element  26  is  wound. 

Besides  the  genera l   usage  of  winding  the  bag  12  around  the  body  

p o r t i o n ,   i t   may  be  c o n s t r u c t e d   in  the  shape  of  the  m a t t r e s s   f o r  

p r o t e c t i o n   of  bedsores   or  shaped  into  the  a r t i c l e   su r round ing   a  

given  p o r t i o n ,   g iv ing  a  v a r i e t y   of  massage  e f f e c t s .  

A l t e r n a t i v e l y ,   in  the  embodiments  of  Figures   2  to  5,  a  h e a t i n g  
or  coo l ing   f l u i d   m a t e r i a l   such  as  hot  or  cold  water   may  be  i n t r o d u c e d  

into  the  e l a s t i c   element  26  in  the  form  of  a i r   bag  f o r  

a l l e v i a t i n g   a  load  of  body  su r f ace   and  s c a t t e r i n g   p r e s s u r e  
p o i n t s   as  well   as  p roduc ing   a  warming  or  coo l ing   a c t i o n ,   t h e r e b y  

enhancing  the  massage  e f f e c t .   I n s t e a d   of  i n t r o d u c t i o n   of  the  h o t  

or  cold  wate r ,   a  h e a t i n g   or  coo l ing   element  e s p e c i a l l y   in  a  g e l  

s t a t e   may  be  f i l l e d   into  the  i n s ide   of  the  e l a s t i c   bag  e l e m e n t  

26  for  the  s i m i l a r   e f f e c t .  

The  change-over   valve  mechanism  14a,  14b  used  in  the  device  o f  

the  i n v e n t i o n   w i l l   be  d e s c r i b e d   h e r e i n b e l o w .  

As  shown  in  Figures   12  and  13,  the  change-over   valve  mechanism  14a ,  

14b  comprises   a  d i s t r i b u t i n g   p l a t e   44  for  a i r - f e e d i n g   and  e x h a u s t i n g  

and  two  r o t a t o r s   46  and  46'  f i t t e d   to  the  d i s t r i b u t i n g   p l a t e  

44.  Through  the  d i s t r i b u t i n g   p l a t e   44  is  bored  a  pa i r   of  t h r e e  

a i r - f e e d i n g   and  e x h a u s t i n g   por t s   42a,  42b,  42c  and  42 ' a ,   42 'b ,   4 2 ' c  

c i r c u m f e r e n t i a l l y   spaced  apar t   e q u i a n g u l a r l y   at  120°  as  well  as  

passages   43  and  43'  communicating  with  a i r - f e e d i n g   p ipes   16a  and  16b.  



Through  the  r o t a t o r s   46  and  46 ' ,   on  the  o ther   hand,  are  b o r e d  

passages   48  and  48'  communicating  with  an  a i r - f e e d i n g   system  a s  
well  as  passages   50  and  50'  communicating  with  an  a i r - e x h a u s t i n g  

s y s t e m .  

The  r o t a t o r s   46  and  46'  are ,   as  shown  in  Figure  13,  p rov ided   at  t h e i r  

p e r i p h e r i e s   with  gears  45,  45'  and  one  of  the  r o t a t o r s   46  i s  

connected   at  i t s   axis  to  a  d r i v i n g   s h a f t   of  a  motor  M  (not  shown) .  

Thus,  the  p a i r   of  r o t a t o r s   46  and  46'  may  be  r o t a t e d   s i m u l t a n e o u s l y  

at  the  same  speed  through  meshing  of  the  gears  45  and  4 5 ' .  

Now,  the  o p e r a t i o n   of  each  a i r - i n f l a t a b l e   bag  12  of  the  b a g  

a s sembl i e s   10a,  10b  us ing  the  change-over   valve  mechanism  14 
w i l l   be  d e s c r i b e d   h e r e i n b e l o w .  

As  shown  in  Figure  14,  when  the  change-over   valve  mechanism  a s  
shown  in  F igures   12  and  13  i s  employed   the  p a i r   of  r o t a t o r s  

46,  46'  are  r o t a t e d   in  the  d i r e c t i o n   as  shown  by  arrows  so  t h a t  

the  a i r - f e e d i n g   and  e x h a u s t i n g   po r t s   42a  to  42c  and  42a'  t o  

42c'  communicated  through  the  p ipes   16a,  16b  with  each  a i r   chamber  

of  bag  a s sembl ie s   10a  and  10b  may  be  s e q u e n t i a l l y   communicated  w i t h  

the  a i r - f e e d i n g   passages   48,  48'  and  a i r - e x h a u s t i n g   passages   50,  50 '  

in  the  r o t a t o r s   46,  46 ' .   Thus,  the  a i r - f e e d i n g   and  e x h a u s t i n g  

o p e r a t i o n   may  be  ach ieved ,   as  shown  in  F igures   15a  to  1 5 f .  

If  the  change-over   valve  mechanisms  t h u s l y   c o n s t r u c t e d   are  c o n n e c t e d  

in  p a r a l l e l   to  the  same  a i r - s u p p l y i n g   source  for  o p e r a t i n g   two 

sets   of  the  a i r - i n f l a t a b l e   bags,   one  of  which  is  ope ra t ed   f o r  

a i r - f e e d i n g   while  the  o ther   is  ope ra t ed   for  a i r - e x h a u s i n g ,  

then  the  a l t e r n a t e   and  s e q u e n t i a l   o p e r a t i o n s   may  be  s m o o t h l y  

achieved.   Upon  o p e r a t i o n   of  t h i s   type  of  the  dev ice ,   p r e s s u r e  

r e g u l a t o r s   20a  and  20b  may  be  a r r anged   for  a d j u s t i n g   the  s u p p l i e d  .  
a i r   p r e s s u r e .   Thus,  the  massage  on  the  body  p o r t i o n   us ing   d i f f e r e n t  

massaging  p r e s s u r e s   or  the  usage  of  the  two  se ts   of  the  a i r -  

i n f l a t a b l e   bags  of  d i f f e r e n t   volumes  may  be  p o s s i b l e   so  tha t   t h e  

s i ng l e   device  may  serve  as  two  a i r - m a s s a g e   d e v i c e s .  



Fur the rmore ,   a  p l u r a l i t y   of  the  bags  or  bag  a s sembl i e s   may  b e  

wound  around  arms  and/or   legs  for  s imul t aneous   a i r - f e e d i n g   and  

e x h a u s t i n g ,   t he reby   a f f o r d i n g   a  v a r i e t y   of  good  massage  

t r e a t m e n t s   and  t h e i r   e f f e c t s .   In  th i s   embodiment,  the  r o t a t o r s  

of  the  change-over   valve  mechanisms  may  be  r o t a t e d   in  any  d i r e c t i o n  

and/or   at  any  speed  so  tha t   any  d e s i r e d   massage  t r e a t m e n t   may  be  

r e a d i l y   achieved.   (Figure  1 6 ) .  

Figure  17  shows  the  u t i l i z a t i o n   example  of  the  dev ice ,   in  w h i c h  

the  a i r   i n f l a t a b l e   bag  12  or  the  bag  assembly  10  is  shaped  i n t o  

an  a r t i c l e   such  as  a  shoe  su r round ing   a  given  body  p o r t i o n   such  as  

a  leg,   to  the  p a r t i a l   or  whole  inner   su r face   of  which  is  c o n n e c t e d  

the  e l a s t i c   element  26.  With  use  of  t h i s   embodiment  the  b e t t e r  

massage  e f f e c t   may  be  expec ted   for  the  f ree   end  p o r t i o n s   of  t h e  

human  body .  

Figure  18  i l l u s t r a t e s   another   u t i l i z a t i o n   example  of  the  d e v i c e ,  

in  which  a  p l u r a l i t y   of  a i r   i n f l a t a b l e   bags  12a  to  12c  a r e  

a r ranged   s e p a r a b l y ,   which  are  combined  with  the  r e s p e c t i v e  

independent   e l a s t i c   e lements   26a  to  26c  and  a t t a c h e d   to  d i f f e r e n t  

body  p o r t i o n s   for  s e t t i n g   the  a i r   p r e s s u r e   of  each  bag  12a -  12c 

in  time  d i f f e r e n c e   and  caus ing  wavy  movement.  

Fur thermore ,   in  accordance   with  the  i n v e n t i o n   the  e l a s t i c   e l e m e n t  

26  may  be  r e l e a s a b l y   combined  with  the  a i r   i n f l a t a b l e   bag  12  o r  

bag  assembly  10,  t he reby   a  number  of  combina t ions   are  p o s s i b l e  

between  the  va r ious   embodiments  of  the  e l a s t i c   e lements   26  and  

the  a i r   i n f l a t a b l e   bags  12,  g iving  a  wide  v a r i e t y   of  massage  e f f e c t s .  

Besides  the  fo rego ing   embodiments,   the  change-over   v a l v e  

mechanism  may  comprise  a  p l u r a l i t y   of  so l eno id   valves   p rov ided   f o r  

a  p l u r a l i t y   of  a i r - f e e d i n g   means  communicated  with  a  common 

compressed  a i r   source  and  the  a i r - f e e d i n g   means  may  be  communica ted  

with  a  p l u r a l i t y   of  a i r - f e e d i n g   and  e x h a u s t i n g   po r t s   of  the  a i r  

i n f l a t a b l e   bags  for  c o n t r o l l i n g   the  o p e r a t i o n   through  the  s o l e n o i d  

v a l v e s .  



The  device  accord ing   to  the  i n v e n t i o n   has  a  simple  c o n s t r u c t i o n  

which  can  be  manufac tu red   at  a  low  cost   and  the  s ize  and  cost   of  t h e  

a t t a c h e d   equipments  may  be  reduced ,   so  t ha t   the  device  can  be  

r e a d i l y   and  c o n v e n i e n t l y   employed  not  only  for  an  exper t   but  a l s o  

for  a  genera l   home  u s e .  

The  fo rego ing   is  to  be  c o n s i d e r e d   as  d e s c r i p t i v e   and  n o t  

l i m i t a t i v e   as  many  changes  and  m o d i f i c a t i o n s   can  be  made  w i t h o u t  

d e p a r t i n g   from  the  s p i r i t   and  scope  of  the  i n v e n t i o n .  



1.  A  device  for  a i r -massage   which  comprises   a  p l u r a l i t y   o f  

a s s o c i a t e d   a i r   i n f l a t a b l e   bags  (12)  each  having  i t s   own  por t   f o r  

a i r - f e e d i n g   and  e x h a u s t i n g ,   a  change-over   valve  mechanism  (14) 

connected   to  the  bags  for  a i r - f e e d i n g   and  e x h a u s t i n g   in  r e l a t i o n  

to  each  bag,  and  a i r - f e e d i n g   and  e x h a u s t i n g   means  (44,  46) 

a t t a c h e d   to  the  change-over   valve  mechanism,  sa id   bags  b e i n g  

c o n t a c t e d   with  a  given  body  p o r t i o n   and  being  moved  s e q u e n t i a l l y  

in  a  wavy  manner  through  an  o p e r a t i o n   of  said  change-over   v a l v e  

mechanism  for  massaging  an  outer   body  s u r f a c e .  

2.  A  device  as  c laimed  in  claim  1,  wherein  said  p l u r a l i t y   o f  

a i r   i n f l a t a b l e   bags  (12)  are  assembled  in  a  m a t t r e s s   fo rm.  

3.  A  device  as  claimed  in  claim  1,  wherein   said  p l u r a l i t y   of  a i r  

i n f l a t a b l e   bags  (12)  are  formed  in to   a  shaped  a r t i c l e   s u r r o u n d i n g  

a  given  body  p o r t i o n .  

4.  A  device  as  claimed  in  claim  1,  wherein   sa id   p l u r a l i t y   o f  

a i r   i n f l a t a b l e   bags  (12)  are  combined  s e p a r a t a b l y .  

5.  A  device  as  claimed  in  any  of  the  p r e c e e d i n g   c la ims ,   w h e r e i n  

each  of  said  a i r   i n f l a t a b l e   bags  (12)  is  f l a t   and  an  e l a s t i c  

element  (26)  is  a t t a c h e d   to  one  side  of  the  bags  by  use  o f  

connec t ing   means .  

6.  A  device  as  claimed  in  claim  5,  wherein   sa id   e l a s t i c  

element  (26)  is  formed  as  an  a i r   i n f l a t a b l e   bag  which  is  a d j u s t a b l y  
f i l l e d   with  a i r .  

7.  A  device  as  claimed  in  c la im  5  or  6,  wherein  sa id   e l a s t i c  

element  (26)  is  p rov ided   at  i t s   c o n t a c t i n g   su r f ace   to  a  body  
p o r t i o n   with  unevenness  ( 2 8 ) .  

8.  A  device  as  claimed  in  claim  5,  wherein  sa id   e l a s t i c   element  (26) 

comprises   an  e l a s t i c   p l a t e   having  a  number  of  p r o j e c t i o n s   (36,  38) 

on  i t s   c o n t a c t i n g   su r f ace   to  a  body  p o r t i o n .  



9.  A  device  as  c laimed  in  any  of  claims  5  to  8,  wherein   s a i d  

e l a s t i c   element  (26)  is  p rov ided   at  i t s   c o n t a c t i n g   s u r f a c e   t o  

a  body  p o r t i o n   with  a  number  of  independent   a i r - f i l l e d  

p r o j e c t i o n s   ( 4 0 ) .  

10.  A  device  as  claimed  in  any  of  claims  5  to  9,  wherein   s a i d  

e l a s t i c   element  (26)  is  d e t a c h a b l y   connected   t o  t h e   a i r  

i n f l a t a b l e   bags  ( 1 2 ) .  

11.  A  device  as  c la imed  in  any  of  claims  5  to  10,  wherein  s a i d  

e l a s t i c   element  con t a in s   t h e r e i n   a  h e a t i n g   and/or   coo l ing   e l e m e n t .  

12.  A  device  as  c laimed  in  c la im  1,  wherein   sa id   c h a n g e - o v e r  
valve  mechanism  (14)  comprises   a  d i s t r i b u t i n g   p l a t e   (44)  

p rov ided   c i r c u m f e r e n t i a l l y   and  e q u i a n g u l a r l y   with  a  p l u r a l i t y   o f  

a i r - f e e d i n g   and  e x h a u s t i n g   po r t s   (42),   r o t a t o r s   (46)  c o n t a c t e d  

c o n c e n t r i c a l l y   wi th   the  d i s t r i b u t i n g   p l a t e   and  p rov ided   w i t h  

passages   (48,  50)  communicating  with  the  a i r - f e e d i n g   and  e x h a u s t i n g  

means,  and  a  means  for  d r i v i n g   the  r o t a t o r s ,   sa id   p l u r a l i t y   o f  

a i r - f e e d i n g   po r t s   of  the  d i s t r i b u t i n g   p l a t e   being  connec ted   t h r o u g h  

r e s p e c t i v e   tubes  to  a  p l u r a l i t y   of  a i r - f e e d i n g   and  e x h a u s t i n g  

po r t s   (22)  of  the  a i r   i n f l a t a b l e   bags  ( 1 2 ) .  

13.  A  device  as  c la imed  in  claim  1,  where in   sa id   change-over   v a l v e  

mechanism  (14)  comprises   a  p l u r a l i t y   of  s o l e n o i d   va lves   p rov ided   f o r  

a  p l u r a l i t y   of  a i r - f e e d i n g   means  communicat ing  with  a  common 

compressed  a i r   source ,   each  of  sa id   a i r - f e e d i n g   means  b e i n g  

communicated  with  each  a i r - f e e d i n g   and  e x h a u s t i n g   por t   of  s a i d  

p l u r a l i t y   of  a i r - i n f l a t a b l e   b a g s .  

14.  A  device  as  claimed  in  claim  12,  wherein  sa id   c h a n g e - o v e r  

valve  mechanism  (14)  comprises   a  set   of  valve  mechanisms  in  w h i c h  

each  d i s t r i b u t i n g   p l a t e   (44)  is  p rov ided   e q u i a n g u l a r l y   s p a c e d  

apar t   at  a p p r o x i m a t e l y   120°  with  th ree   a i r - f e e d i n g   and  e x h a u s t i n g  

po r t s   (42a,  42b,  42c)  and  each  r o t a t o r   (46)  is  p r o v i d e d  w i t h   t h e  



passage  (48)  and  the  passage  (50),  sa id   former  passage  (48)  b e i n g  
communicated  with  the  a i r - f e e d i n g   means  c o r r e s p o n d i n g   to  e i t h e r   one 

of  the  a i r - f e e d i n g   and  exhaus t i ng   por t s   p rov ided   for  the  d i s t r i b u t i n g  

p l a t e   (44)  and  sa id   passage  (50)  being  communicated  with  the  a i r -  

e x h a u s t i n g   means  co r r e spond ing   to  a l l   the  remaining  a i r - f e e d i n g   and  

exhaus t i ng   p o r t s .  

15.  A  device  as  claimed  in  claim  12,  wherein  a  p l u r a l i t y   o f  

r o t a t o r s   (46)  each  having  a  gear  (45)  at  i t s   p e r i p h e r y   are  a r r a n g e d  

for  synchroneous  r o t a t i o n   through  meshing  of  gears ,   sa id   r o t a t o r s  

being  d r iven   with  an  a l t e r n a t i n g   or  d i r e c t   c u r r e n t   m o t o r .  

16.  A  device  as  claimed  in  claim  12,  14  or  15,  wherein  s a i d  

a i r - f e e d i n g   means  comprises   an  a i r   compressor   (18)  and  an  a i r  

p r e s s u r e   r e g u l a t o r   ( 2 0 ) .  
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