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(§5  What  shall  be  described  is  a  demand-valve  (1)  for  deliver- 
ing  air  into  a  compressed-air  breathing  apparatus  that  com- 
prises  a  substantially  cylindrical  chamber  (3),  a  first  entry-gate 
(14)  for  admitting  air  into  the  chamber,  that  presents  a  pas- 
sage-opening  -  controlled  by  intercepting-means  which  com- 
prise  a  blocking-element  (20)  that  is  mechanically  connected 
to  a  deformable  membrane  (7),  and  a  second  entrygate  (15) 
predisposed  forfeeding-in  said  air.  The  device  is  characterized 
by  the  fact  that,  the  axis  (â   )  of  said  first  entry-gate  forms  a  first 
angle  (a)  with  the  bottom-surface  (8)  of  said  chamber,  and  that 
the  axis  (a2>  of  said  second  exit-gate  forms  a  second  angle  (fS) 
with  the  lateral-surface  (4)  of  the  chamber;  said  two  axes  lying 
substantially  on  the  same  diametrical  plane  of  said  chamber. 
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What  shall  be  described  is  a  demand-valve  (1)  for  deliver- 
ing  air  into  a  compressed-air  breathing  apparatus  that  com- 
prises  a  substantially  cylindrical  chamber  (3),  a  first  entry-gate 
(14)  for  admitting  air  into  the  chamber,  that  presents  a  pas- 
sage-opening -  controlled  by  intercepting-means  which  com- 
prise  a  blocking-element  (20)  that  is  mechanically  connected 
to  a  deformable  membrane  (7),  and  a  second  entrygate  (15) 
predisposed  for  feeding-in  said  air.  The  device  is  characterized 
by  the  fact  that,  the  axis  (a1)  of  said  first  entry-gate  forms  a  first 
angle  (a)  with  the  bottom-surface  (8)  of  said  chamber,  and  that 
the  axis  (a2)  of  said  second  exit-gate  forms  a  second  angle  (β) 
with  the  lateral-surface  (4)  of  the  chamber;  said  two  axes  lying 
substantially  on  the  same  diametrical  plane  of  said  chamber. 



The  p r e s e n t   i n v e n t i o n   r e f e r s   to  an  a i r   d e m a n d - v a l v e   d e v i c e   of  

a  c o m p r e s s e d - a i r   b r e a t h i n g   a p p a r a t u s   ( for   open  c i r c u i t  

c o m p r e s s e d - a i r ) ,   tha t   is  apt  for  s u p p l y i n g   a i r ,   at  a  p r e f i x e d  

p r e s s u r e  -   s l i g h t l y   h i g h e r  t h a n   a t m o s p h e r i c   p r e s s u r e ,   in to   an  

ambient   ( n o r m a l l y   c o m p r i s i n g   an  i nne r   c a v i t y   wi th   an  a n t i - g a s  

mask)  of  said  b r e a t h i n g   a p p a r a t u s ,   which  must  r e s u l t   as  b e i n g  

s t r u c t u r a l l y   very  s i m p l e ,   r e l i a b l e ,   and  which  must  a l l o w   f o r  

a  very   high  d e l i v e r y - f l o w   of  a i r   i n to   the  a b o v e - s a i d   a m b i e n t ,  

and  wi th   m o r e o v e r ,   m a i n t a i n i n g   s u b s t a n t i a l l y   c o n s t a n t   t h e  

a m b i e n t a l - p r e s s u r e   i t s e l f .  

A  d e m a n d - v a l v e   d e v i c e   of  the  type  to  which  the  d e v i c e   of  t h e  

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

communica tes   with  a  s o u r c e - o f - a i r   hav ing   a  mean  p r e s s u r e  -  

i . e .   compr i sed   be tween  2  and  10  B a r . ,   t h rough   a  f i r s t - e n t r y -  

g a t e ,   and  wi th   the  a b o v e - s a i d   a m b i e n t ,   t h r o u g h   a  s e c o n d -  

e x i t - g a t e .   The  p a s s a g e - o p e n i n g ,   t h rough   the  f i r s t - e n t r y - g a t e  

is  c o n t r o l l e d   by  i n t e r c e p t i n g - m e a n s   c o m p r i s i n g   a  b l o c k i n g -  

element   m e c h a n i c a l l y   c o n n e c t e d   to  a  d e f o r m a b l e   membrane  a p t  

for  d e f i n i n g   a  s u r f a c e   of  sa id   chamber ,   in  such  a  way  t h a t  -  

f o l l o w i n g   the  s h i f t i n g   of  the  membrane,  the  b l o c k i n g - e l e m e n t  

is  a l so   s h i f t e d ,   for  thus  c o n t r o l l i n g   the  p a s s a g e - o p e n i n g .  

With  said  c o n s t r u c t i v e   d i s p o s i t i o n ,   w h e n e v e r  -   f o l l o w i n g   a 

p r e s s u r e   d e c r e a s e   tha t   is  v e r i f i e d   in  said  ambient   due  to  t h e  

e f f e c t s   of  i n h a l a t i o n   on  the  par t   of  the  u se r   of  t h e  

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

s h i f t s  -   and  the  opening   is  e f f e c t u a t e d   of  the  a b o v e -  

m e n t i o n e d   b l o c k i n g - e l e m e n t ,   in  such  a  way  as  to  a l l ow   a  

s u f f i c i e n t   a d m i s s i o n   of  the  a i r - f l o w   i n to   sa id   chamber  f o r  



r e s t o r i n g   the  o r i g i n a l   p r e s s u r e   c o n d i t i o n s   once  a g a i n .  

The  c o m p l e x  -   compr i s ed   by  the  a b o v e - s a i d   membrane  and  by  t h e  

k i n e m a t i c   cha in   tha t   c o n n e c t s   it  to  the  a b o v e - m e n t i o n e d  

b l o c k i n g - e l e m e n t ,   s u b s t a n t i a l l y   c o n s t i t u t e s   a  t r a n s d u c e r  

which  is  apt  for  m e a s u r i n g   the  p r e s s u r e   e x i s t i n g   i n s i d e   t h e  

chamber ,   and  for   c o n t r o l l i n g  -   as  a  f u n c t i o n   of  s a i d  

p r e s s u r e ,   the  s h i f t i n g   of  the  b l o c k i n g - e l e m e n t ,   for  f e e d i n g  

a p p r o p r i a t e   q u a n t i t i e s   of  a i r   i n to   the  c h a m b e r .  

Under  the  c o n d i t i o n s   d e s c r i b e d   t i l l   now,  the  p r e s s u r e  

e x i s t i n g   d o w n s t r e a m   of  the  b l o c k i n g - e l e m e n t   i s ,   in  s t a t i c  

t e r m s ,   equal   to  a t m o s p h e r i c - p r e s s u r e ,   and  it  d e c r e a s e s  

s l i g h t l y   d u r i n g   the  act  of  i n h a l a t i o n  -   with  p u t t i n g   t h e  

i n t e r i o r   of  the  mask  under   vacuum.  The  a d d i t i o n   of  a  s p r i n g  

-  hav ing   s u i t a b l e   m e c h a n i c a l   c h a r a c t e r i s t i c s ,   tha t   p r e s s e s  

a g a i n s t   the  membrane  from  the  o u t s i d e ,   or  e l s e ,   some  o t h e r  

d e v i c e   tha t   p e r f o r m s   the  same  t a s k  -   a l l o w s   for  o b t a i n i n g ,   i n  

s t a t i c   t e r m s ,   a  s l i g h t   o v e r p r e s s u r e ,   wi th   r e s p e c t   to  t h e  

s u r r o u n d i n g   a t m o s p h e r e ,   downs t r eam  of  the  b l o c k i n g - e l e m e n t  -  

wh ich ,   d u r i n g   any  a c t u a l   i n h a l a t i o n ,   d e c r e a s e s   and  can  a l s o  

change  s i g n s .  

However,   the  a i r   d e m a n d - v a l v e   d e v i c e s   of  the  type  d e s c r i b e d ,  

p r e s e n t   c e r t a i n   d r a w b a c k s .  

F i r s t   and  f o r e m o s t ,   when  p a r t i c u l a r l y   high  a i r   d e l i v e r y - f l o w s  

are   r e q u i r e d  -   as  a  c o n s e q u e n c e   of  i n c r e a s e d   and  r e p e a t e d  

i n h a l a t i o n   on  the  p a r t   of  the  u s e r ,   the  a i r   p r e s s u r e   e x i s t i n g  

i n s i d e   sa id   c h a m b e r  -   and  hence ,   a l s o   in  the  ambient   t h a t  

communica t e s   wi th   the  chamber  i t s e l f ,   d e c r e a s e s   s e n s i b l y   w i t h  

r e s p e c t   to  the  i n i t i a l   p r e s s u r e .   In  such  a  s i t u a t i o n ,   t h e  

r e s p i r a t o r y   e f f o r t s   of  the  u se r   h i m s e l f ,   a l s o   i n c r e a s e  -  



owing  to  the  g r e a t e r   d i f f i c u l t y   had  in  i n h a l i n g   a i r .  

Moreover ,   the  p r e s s u r e   i n s i d e   the  mask  d e c r e a s e s   s e n s i b l y ,  

wi th   a s s u m i n g  -   even  in  i n s t a n c e s   of  the  a p p a r a t u s   a l s o   b e i n g  

endowed  with  an  o v e r p r e s s u r e   s p r i n g ,   lower  v a l u e s   as  c o m p a r e d  

to  those   of  a t m o s p h e r i c - p r e s s u r e .  

As  a  c o n s e q u e n c e   of  t h i s ,   wi th   the  a i r   d e m a n d - v a l v e   d e v i c e s  

of  the  type  d e s c r i b e d ,   the  u se r   is  r e q u i r e d   to  make  n o n -  

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

g r e a t e r   a i r   d e l i v e r y - f l o w s   are   n e c e s s a r y .   T h e r e f o r e   t h e  

s p e c i f i e d   c o n d i t i o n s   of  s a f e t y   cannot   be  r e a l i z e d  -   b e c a u s e ,  

in  the  p r o x i m i t y   of  the  s e a l i n g - s u r f a c e ,   i n s i d e   the  mask,  t h e  

p r e s s u r e   can  n o t a b l y   d e c r e a s e   to  below  tha t   of  the  o u t s i d e  

a t m o s p h e r e ,   wi th   thus   i n v o l v i n g   r i s k s   of  gases   a n d / o r  

v a p o u r s   e n t e r i n g - i n   from  the  p o l l u t e d   s u r r o u n d i n g   a m b i e n t  

where  the  u s e r   happens   to  b e .  

The  a b o v e - m e n t i o n e d   d r awbacks   depend  s u b s t a n t i a l l y   upon  t h e  

fac t   t h a t  -   a p a r t   from  the  a t m o s p h e r i c - p r e s s u r e   and  t h e  

p r e s s u r e   e x i s t i n g   i n s i d e   the  a b o v e - m e n t i o n e d   chamber ,   t h e r e  

a l s o   a c t ,   on  the  a b o v e - s a i d   membrane,   the  f l u o d y n a m i c   e f f e c t s  

of  the  a i r - j e t   tha t   e n t e r s   i n to   sa id   chamber ,   and  w h i c h  -  -  

owing  to  the  r e p e a t e d   s u r f a c e - r e f l e c t i o n s   t a k i n g   p l a c e ,   c an  

a f f e c t   the  membrane  i t s e l f .  

Said  f l u o d y n a m i c   a c t i o n s   can  have  e i t h e r   a  p o s i t i v e   or  a  

n e g a t i v e   sign  -  and  can  vary  c o n s i d e r a b l y ,   b e s i d e s  

i r r e g u l a r l y ,   as  a  f u n c t i o n   of  the  a i r - f l o w   d e l i v e r e d   by  t h e  

d e v i c e ,   wi th   a l s o   chang ing   s i g n s ,   and  with  r e s u l t i n g   as  b e i n g  

s t r o n g l y   r e s i s t e n t   to  s t a t i c   a c t i o n   in  i n s t a n c e s   of  a n y  

g r e a t e r   a i r - f l o w s .   T h e r e f o r e ,   for  o b t a i n i n g   t h e s e   a c t i o n s ,   a 

vacuum  is  o f t en   r e q u i r e d  -   and  hence ,   an  e f f o r t   on  u s e r ' s  

p a r t ,   t ha t   p roves   to  be  much  g r e a t e r  t h a n  w h a t   is  f o r e s e e n   by  



a  c a l c u l a t i o n   of  s t a t i c - b a l a n c e .   It  r e s u l t s   from  t h i s   t h a t ,  

t o - d a t e ,   t h e r e   a re   many  c o n s t r u c t o r s   who  have  c o n c e i v e d  

v a r i o u s ,   more  or  l e s s   complex,   d e v i c e s   for  e l i m i n a t i n g   a n y  

d i r e c t   c o n t a c t   of  the  dynamic  a i r - f l o w   upon  the  s u r f a c e   o f  

the  membrane  i t s e l f  -   for  s u p p r e s s i n g   in  t h i s   way,  the  a b o v e -  

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

The  aim  of  the  p r e s e n t   i n v e n t i o n   is  to  r e a l i z e   an  a i r   d e m a n d -  

v a l v e   d e v i c e   for  a  c o m p r e s s e d - a i r   b r e a t h i n g   a p p a r a t u s   of  t h e  

p r e v i o u s l y   i n d i c a t e d   t ype ,   but  which  w i l l   be  in  a  c o n d i t i o n  

to  e l i m i n a t e   the  a b o v e - m e n t i o n e d   d r a w b a c k s ,   and  which ,   i n  

p a r t i c u l a r ,   w i l l   be  apt  for  s u p p l y i n g   a i r  -   tha t   is  s e n s i b l y  

c o n s t a n t   and  of  a  b e t t e r   q u a l i t y   than  the  a i r   of  t h e  

s u r r o u n d i n g   a t m o s p h e r e ,   i n to   the  ambient   of  the  b r e a t h i n g  

a p p a r a t u s ,   and  even  in  t hose   i n s t a n c e s   when  the  a i r - d e l i v e r y  

f lows  may  be  c o n s i d e r a b l y   i n c r e a s e d .  

On  the  b a s i s   of  the  p r e s e n t   i n v e n t i o n ,   t h e r e   has  b e e n  

r e a l i z e d   an  a i r   d e m a n d - v a l v e   d e v i c e   for  a  c o m p r e s s e d - a i r  

b r e a t h i n g   a p p a r a t u s ,   t ha t   is  apt  for  s u p p l y i n g   a i r ,   at  a  p r e -  

f i x e d   p r e s s u r e ,   i n to   an  ambient   of  sa id   b r e a t h i n g   a p p a r a t u s ,  

sa id   d e v i c e   c o m p r i s i n g   a  chamber  tha t   is  s u b s t a n t i a l l y  

c y l i n d r i c a l   and  a  f i r s t   a i r - e n t r y - g a t e   i n to   the  c h a m b e r ,  

which  s u b s t a n t i a l l y   opens  out  onto  the  l a t e r a l   s u r f a c e   o f  

sa id   chamber ,   and  which  communica te s   with  a  source   o f  

c o m p r e s s e d - a i r ,   and  which  p r e s e n t s   a  p a s s a g e - o p e n i n g   tha t   i s  

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

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

which  is  apt  for  d e f i n i n g   a  b a s e - s u r f a c e   of  sa id   chamber ,   i n  

such  a  way  t h a t  -   f o l l o w i n g   the  s h i f t i n g   of  said  membrane ,  

the  sa id   b l o c k i n g - e l e m e n t   is  a l s o   s h i f t e d   for  c o n t r o l l i n g  

sa id   o p e n i n g ,   the  sa id   d e v i c e   c o m p r i s i n g   m o r e o v e r ,   a  s e c o n d  

e x i t - g a t e   d i s p o s e d   on  the  o t h e r   b a s e - s u r f a c e   of  sa id   c h a m b e r ,  



and  p r e d i s p o s e d   for  f e e d i n g   sa id   a i r   i n to   sa id   a m b i e n t ,   a n d  

be ing   c h a r a c t e r i z e d   by  the  f ac t   tha t   the  ax i s   of  sa id   f i r s t -  

e n t r y - g a t e   forms  a  second  ang le   wi th   the  a x i s   of  sa id   l a t e r a l  

s u r f a c e ,   said  two  axes  l y ing   s u b s t a n t i a l l y   on  the  same 

d i a m e t r i c a l   p l ane   of  sa id   c h a m b e r .  

Said  f i r s t   ang le   is  o p p o r t u n e l y   compr i s ed   be tween   15°  a n d  

25°,  and  sa id   second  a n g l e   is  c o m p r i s e d   be tween   5°  and  1 5 ° .  

Moreover ,   for  c o n v e n i e n c e   sake,   the  d i s t a n c e   be tween   s a i d  

ax i s   of  sa id   l a t e r a l   s u r f a c e ,   and  the  p o i n t - o f - i n t e r s e c t i o n  

of  said  ax i s   of  the  second  ga t e   wi th   the  p l a n e   tha t   f r o n t a l l y  

d e l i m i t s   the  g a t e   i t s e l f ,   is  c o m p r i s e d   be tween   20%  and  35%  of  

the  d i a m e t e r   of  sa id   c h a m b e r .  

For  hav ing   a  b e t t e r   c o m p r e h e n s i o n   of  the  d e v i c e   of  t h e  

p r e s e n t   i n v e n t i o n ,   t h e r e   w i l l  n o w   be  g i v e n ,   s o l e l y   by  way  o f  

example ,   the  d e s c r i p t i o n   of  one  p a r t i c u l a r   form  o f  

r e a l i z a t i o n   wi th   making  r e f e r e n c e   to  the  a t t a c h e d   d r a w i n g s ,  

w h e r e b y :  

-  FIGURE  1  r e p r e s e n t s   a  v e r t i c a l   s e c t i o n   of  the  a i r  

d e m a n d - v a l v e   d e v i c e   of  the  i n v e n t i o n ;  

-  FIGURE  2  r e p r e s e n t s   a  p l a n e   view,   p a r t i a l l y   in  s e c t i o n ,  

of  the  d e v i c e   of  FIG.  1;  FIGURES  3  and  4  r e p r e s e n t  

s e c t i o n s  -   of  a  pa r t   of  the  a i r   d e m a n d - v a l v e   d e v i c e   of  

F ig .   1,  in  two  d i f f e r e n t   o p e r a t i v e   p o s i t i o n s ;  

-  FIGURE  5  r e p r e s e n t s   c e r t a i n   d i a g r a m s   apt  f o r  

i l l u s t r a t i n g   the  curve   of  the  a i r - p r e s s u r e   d e l i v e r e d ,   a s  

a  f u n c t i o n   of  the  a i r - f l o w   c a p a c i t y   i t s e l f ,   tha t   i s  

e n c o u n t e r e d   in  the  d e v i c e   of  the  i n v e n t i o n ,   as  well   a s  

in  the  d e v i c e s   of  the  p r i o r   ar t   of  the  same  t y p e .  



F i r s t   and  f o r e m o s t ,   r e f e r r i n g   to  FIG.  1,  the  a i r   d e m a n d - v a l v e  

d e v i c e   of  the  i n v e n t i o n  -   i n d i c a t e d   in  i t s   complex  whole  w i t h  

the  r e f e r e n c e   numera l   1,  is  apt  for  be ing   i n t e r p o s e d   b e t w e e n  

a  c o m p r e s s e d - a i r   f e e d i n g   b r e a t h i n g - t u b e   2  and  an  ambient   ( n o t  

shown)  c o m p r i s e d ,   for  example ,   by  the  space  i n s i d e   an  a n t i -  

gas  mask,  i n t o   which  b r e a t h a b l e   a i r   has  to  be  f e d .  

The  d e v i c e   c o m p r i s e s   a  s u b s t a n t i a l l y   c y l i n d r i c a l   chamber  3 ,  

d e l i m i t e d   by  a  l a t e r a l - w a l l   4  and  a  p a i r   of  s u b s t a n t i a l l y  

f l a t   b a s e - w a l l s   5  and  6.  I n s i d e   the  chamber  3,  t h e r e   i s  

d i s p o s e d   a  membrane  7  which  c o m p r i s e s   a  s u b s t a n t i a l l y   f l a t  

b a s e - w a l l   8  and  a  l a t e r a l - w a l l   9,  tha t   p r e s e n t s   a  p l u r a l i t y  

of  c o r r u g a t i o n s   apt  for   r e n d e r i n g   sa id   membrane  s u b s t a n t i a l l y  

d e f o r m a b l e   in  the  d i r e c t i o n   of  the  a x i s   of  the  chamber  3 .  

With  the  wal l   5,  sa id   membrane  d e f i n e s   a n o t h e r   chamber  10 ,  

which  c o m m u n i c a t e s   wi th   the  a t m o s p h e r e   t h rough   one  or  s e v e r a l  

h o l e s   11,  made  in  the  w a l l  5 .   For  c o n v e n i e n c e   sake ,   t h e  

d e v i c e   can  c o m p r i s e   a  s p r i n g   7a,  d i s p o s e d   i n s i d e   the  membrane 

7  and  p r e d i s p o s e d   for  e x e r c i s i n g   a  p r e f i x e d   a x i a l - f o r c e   on 

the  f l a t   wall   8.  The  d e v i c e   c o m p r i s e s   m o r e o v e r ,   a  f i r s t  

e n t r y - g a t e   1 4  -   tha t   is  apt  for  p u t t i n g   the  tube  2  i n t o  

c o m m u n i c a t i o n   wi th   the  chamber  3,  and  which  is  made 

s u b s t a n t i a l l y   in  the  l a t e r a l - w a l l   4  which  d e l i m i t s   s a i d  

chamber ,   and  a  second  e x i t - g a t e   1 5  -   for  p u t t i n g   the  l a t t e r  

i n t o   c o m m u n i c a t i o n   wi th   the  i n t e r n a l   ambient   of  the  mask,  a n d  

which  is  made  in  the  b a s e - w a l l   6  tha t   a l s o   d e l i m i t s   t h e  

chamber  i t s e l f .  

I n s i d e   the  e n t r y - g a t e   14,  t h e r e   is  d i s p o s e d   a  bush  16 ,  

p r o v i d e d   wi th   a  p a i r   of  a x i a l   h o l e s   17  and  18  -   of  which  t h e  

f i r s t   is  c y l i n d r i c a l   and  the  second  c o n i c a l ,   as  well  as  w i t h  

a  seat   19  hav ing   a  s u b s t a n t i a l l y   a n n u l a r   form,  apt  f o r  



hous ing   the  b l o c k i n g - e l e m e n t   20  tha t   is  n o r m a l l y   held  a g a i n s t  

said  seat   by  means  of  a  s p r i n g   21  -   i n t e r p o s e d   i n - b e t w e e n   t h e  

l a t t e r   and  a n o t h e r   bush  22  tha t   is  screwed  i n to   a  t h r e a d e d -  

hole   made  i n s i d e   the  e n t r y - g a t e   14  -   as  is  c l e a r l y   v i s i b l e   i n  

FIG.  1 .  

The  b l o c k i n g - e l e m e n t   20  is  made  s o l i d a l   with  a  rod  23  t h a t  

goes  t h rough   the  h o l e s   17  and  18,  and  whose  e x t r e m i t y   i s  

p r o v i d e d   wi th   a  s t y l u s   24  apt  for  c o l l a b o r a t i n g   wi th   t h e  

s u r f a c e   of  the  wal l   8  of  the  membrane  9 .  

On  the  b a s i s   of  the  i n v e n t i o n ,   the  ax i s   of  the  f i r s t   e n t r y -  

ga te   1 4  -   i n d i c a t e d   wi th   a  1  in  FIG.  1,  forms  a  f i r s t   a n g l e  

@  wi th   the  b a s e - s u r f a c e s   tha t   d e l i m i t   the  chamber  23  a n d ,  

in  p a r t i c u l a r ,   wi th   the  s u r f a c e   of  the  f l a t   wall   8  of  t h e  

d e f o r m a b l e   membrane  9.  Moreove r ,   the  ax i s   of  the  s e c o n d  

e x i t - g a t e   15,  i n d i c a t e d   with  a  2   in  F ig .   1,  forms  a  s e c o n d  

a n g l e  β   ,  w i t h   the  ax i s   a   of  the  chamber  i t s e l f ;   the  two 

axes ,   a  and  a  2,  l i e   s u b s t a n t i a l l y   in  the  same  d i a m e t r i c a l  

p lane   of  the  chamber  3  -   which  c o i n c i d e s   wi th   t ha t   in  t h e  

drawing   of  FIG.  1 .  

For  the  p u r p o s e   of  a c h i e v i n g   the  aims  tha t   s h a l l   be  i n d i c a t e d  

f u r t h e r   on  in  the  t e x t ,   the  a n g l e s   @  a n d  β   a r e  

compr i sed   r e s p e c t i v e l y   be tween   15°  and  25°  and  be tween   5°  a n d  

15°.  Moreove r ,   the  d i s t a n c e  -   be tween   the  ax i s   a  0   of  t h e  

chamber  13  and  the  i n t e r s e c t i o n   p o i n t  C   of  the  ax i s   a  2   o f  

the  e x i t - g a t e   15  wi th   the  p l a n e   tha t   f r o n t a l l y   d e l i m i t s   t h e  

ga te   i t s e l f   (and  which  has  been  i n d i c a t e d   w i t h  6   in  FIG.  1 ) ,  

is  compr i sed   be tween   20%  and  35  %  of  the  d i a m e t e r   of  s a i d  

chamber .   In  t h i s   manner ,   the  opening   of  the  o u t l e t   25  of  t h e  

e x i t - g a t e   15,  r e s u l t s   as  be ing   s u b s t a n t i a l l y   e c c e n t r i c   w i t h  

r e s p e c t   to  the  ax i s   a  0   o f  t h e   chamber  3  -   as  c l e a r l y   r e s u l t s  



in  FIG.  1 .  

I n s i d e   the  chamber  3,  and  in  the  v i c i n i t y   of  the  l e a d - i n   of  

the  second  ga te   15,  t h e r e   is  d i s p o s e d   a  s u b s t a n t i a l l y   f l a t  

wall   29.  The  p l a n e   of  sa id   wall   is  s u b s t a n t i a l l y   p a r a l l e l   t o  

tha t   of  the  a x i s   a  0   and  p e r p e n d i c u l a r   to  the  p l a n e   t h a t  

c o n t a i n s   the  axes  a  a n d   a  2  r e s p e c t i v e l y ,   of  the  g a t e s   14 

and  15.  Moreove r ,   the  sa id   wal l   c o m p r i s e s ,   for  c o n v e n i e n c e  

sake ,   a  r ib   30,  hav ing   the  f u n c t i o n   of  convey ing   the  a i r -  

f low,   as  well   as  tha t   of  a c t i n g   as  a  s t i f f e n i n g .  

Next ,   the  h a l f - o p e n i n g   of  the  c o n i c a l   s u r f a c e  -   tha t   d e l i m i t s  

the  second  ho le   18,  downs t r eam  of  the  b l o c k i n g - e l e m e n t   20,  i s  

c o m p r i s e d   be tween   16°  and  18°.  The  r a t i o ,   be tween  the  a x i a l  

l e n g t h   of  the  f i r s t   and  second  ho le   17  and  18,  is  c o m p r i s e d  

be tween   0.85  and  0 .45 ;   w h e r e a s ,   for  c o n v e n i e n c e   sake ,   t h e  

a x i a l   l e n g t h s   of  the  h o l e s   t h e m s e l v e s ,   are  compr i s ed   b e t w e e n  

4  and  6  mm  and  be tween   7  and  9  m i l l i m e t e r s   r e s p e c t i v e l y .  

To  end  w i t h ,   the  r a t i o   be tween  the  d i a m e t e r   of  the  f i r s t   h o l e  

17  and  i t s   a x i a l   l e n g t h ,   is  compr i sed   between  0 .85   and  1 . 3 2 ,  

a n d  -   for   c o n v e n i e n c e   sake ,   the  d i a m e t e r   of  the  ho le   i t s e l f ,  

is  c o m p r i s e d   be tween   5.1  and  5.3  mm. 

In  p r a c t i c a l   usage   t e s t s ,   the  a i r   d e m a n d - v a l v e   d e v i c e  

d e s c r i b e d ,   h a s  -   q u i t e   s u r p r i s i n g l y ,   p roved   to  f u n c t i o n   in  a  

very   s a t i s f a c t o r y   way.  It  has  been  e n d e a v o u r e d   to  g ive   a 

r a t i o n a l   e x p l a n a t i o n ,   with  the  f o l l o w i n g   c o n s i d e r a t i o n s ,  

which  must  be  taken  as  be ing   q u a l i t a t i v e  -   s ince   t h e  

c o m p l e x i t y   of  the  fo rms ,   and  of  the  s u r f a c e   r e f l e c t i o n s   i n  

p a r t i c u l a r ,   t ha t   a re   for  the  most  pa r t   cu rved ,   impede  

o b t a i n i n g ,   wi th   any  p r e c i s e   m a t h e m a t i c a l   c a l c u l u s ,   an  e x a c t  

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



When  it  is  i n s e r t e d   i n to   the  c i r c u i t   of  the  s e l f - b r e a t h i n g  

a p p a r a t u s ,   t h e r e   e x i s t s   i n s i d e   of  chamber  3  -   be tween   t h e  

c o m p r e s s e d - a i r   f e e d i n g   tube  2  and  the  mask  of  the  c o m p r e s s e d -  

a i r   b r e a t h i n g   a p p a r a t u s   i t s e l f ,   and  under   normal  f u n c t i o n i n g  

c o n d i t i o n s   of  the  d e v i c e ,  a   p r e s s u r e   tha t   is  s l i g h t l y   h i g h e r  

than  a t m o s p h e r i c - p r e s s u r e  -   for  example:   a  p r e s s u r e   tha t   h a s  

from  30-40  mm  of  w a t e r - c o l u m n - h e i g h t   above  sa id   p r e s s u r e .   As 

is  a l r e a d y   known,  such  a  p r e s s u r e   i n s i d e   the  chamber  3  -   a n d  

hence ,   in  the  ambient   of  the  c o m p r e s s e d - a i r   b r e a t h i n g -  

a p p a r a t u s   in to   which  b r e a t h a b l e   a i r   must  be  i n t r o d u c e d ,  

o f f e r s   a  g r e a t e r   g u a r a n t e e   of  s a f e t y   for  the  u s e r  -   s i n c e ,  

under   such  c o n d i t i o n s ,   t h e r e   is  impeded  any  i n f i l t r a t i o n   o f  

gases   or  v apou r s   from  the  p o l l u t e d   s u r r o u n d i n g   a t m o s p h e r e  

whe re in   the  u s e r   happens   to  b e .  

If  it  is  supposed   t h a t   the  s p r i n g   7a  is  ab sen t   (a  f u n c t i o n i n g  

c o n d i t i o n   tha t   can  be  d e f i n e d   as  " n e g a t i v e   p r e s s u r e " )   t h e  

membrane  9  becomes  d i s p o s e d   in  a  b a l a n c e d   p o s i t i o n ,   d e p e n d i n g  

upon  the  p r e s s u r e   v a l u e   tha t   e x i s t s   i n s i d e   the  chamber  1 0  -  

which  a c t s   on  one  of  the  s u r f a c e s   of  the  wall   8,  and  t h e  

a b o v e - s a i d   p r e s s u r e   tha t   e x i s t s   in  the  chamber  3  -   which  a c t s  

upon  the  o t h e r   s u r f a c e   of  the  wal l   i t s e l f .   When  the  p r e s s u r e  

i n s i d e   the  chamber  3  is  r e d u c e d ,   even  to  a  modest  e x t e n t  -  

f o l l o w i n g   an  i n h a l a t i o n ,   sa id   ' b a l a n c e d   c o n d i t i o n '   b e c o m e s  

changed  and  the  wall   8  of  sa id   membrane,  s h i f t s   towards   t h e  

s t y l u s   24,  d e t e r m i n i n g   the  r o t a t i o n   of  the  rod  23 

s u b s t a n t i a l l y   in  the  p l a n e   of  the  d rawing   of  FIG.  1,  f o r  

c o n t r o l l i n g   the  opening   of  the  b l o c k i n g - e l e m e n t   2 0  -   w h i c h  

s u b s t a n t i a l l y   assumes  the  c o n f i g u r a t i o n   i l l u s t r a t e d   in  F I G .  

3,  whereby  it  l eans   j u s t   on  a  very   r e s t r i c t e d   zone  of  t h e  

hous ing   19,  with  l e a v i n g   f r ee   a  pa r t   hav ing   p r e f i x e d  

d i m e n s i o n s ,   t h r o u g h   which  t h e r e   is  e s t a b l i s h e d   an  a i r - f l o w  



e n t r y   i n t o   the  chamber  3 .  

The  a d d i t i o n   of  a  s p r i n g   such  as  7 a  -   hav ing   s u i t a b l e  

m e c h a n i c a l   c h a r a c t e r i s t i c s ,   which  p r e s s e s   a g a i n s t   the  wall   8 

of  the  membrane  7  (or  some  o t h e r   such  d e v i c e   for  c a r r y i n g   ou t  

the  same  t a s k ) ,   a l l o w s   for  o b t a i n i n g  -   under   s t a t i c  

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

s u r r o u n d i n g   a t m o s p h e r e ,   downs t r eam  of  the  b l o c k i n g - e l e m e n t  -  

and  hence ,   i n s i d e   of  the  mask;  which  sa id   o v e r p r e s s u r e  

becomes  r educed   d u r i n g   the  act  of  i n h a l a t i o n   and  can  a l s o  

change  i t s   s i g n .   This  f u n c t i o n i n g   c o n d i t i o n   can  a l s o   b e  

d e f i n e d   as  be ing   " p o s i t i v e   p r e s s u r e s " .  

The  a b o v e - s a i d   a i r - f l o w   t h a t ,   g iven   the  p r e s s u r e   c o n d i t i o n s  

i n s i d e   chamber  3  and  i n s i d e   tube  2,  r e a l i z e s   a  t rue   a n d  

p r o p e r   s u p e r s o n i c   e x p a n s i o n  -   e n t e r s   i n to   sa id   c h a m n b e r  

t h r o u g h   a  p l u r a l i t y   of  a x i a l   d e v i a t i o n s   tha t   are  c o m p a r a b l e ,  

for   s i m p l i c i t y   sake ,   to  r e f l e c t i o n s   on  the  w a l l s   of  the  h o l e s  

17  and  1 4  -   for  example :   a c c o r d i n g   to  the  s u c c e s s i o n   o f  

r e f l e c t i o n s   i n d i c a t e d   wi th   the  b r o k e n - l i n e   of  FIG.  3.  As  can  

c l e a r l y   be  seen  from  sa id   b r o k e n - l i n e ,   the  a b o v e - s a i d   f l o w  

f o l l o w s   a  t r a j e c t o r y   compr i s ed   by  a  s u c c e s s i o n   of  r e c t i l i n e a l  

t r a c t s ,   as  a  c o n s e q u e n c e   of  t he se   sa id   r e f l e c t i o n s ,   which  do 

not  i n t e r f e r e   wi th   the  f l a t   wall   8  of  the  membrane  9.  In  

p a r t i c u l a r ,   the  t r a j e c t o r y   t r a c t   i n d i c a t e d   wi th   t  0'  by  w h i c h  

the  a b o v e - s a i d   flow  p a s s e s   t h rough   chamber  3  -   s u b s t a n t i a l l y  

in  the  t r a n s v e r s a l   d i r e c t i o n ,   has  a  s l i g h t l y   i n c l i n e d  

d i r e c t i o n   wi th   r e s p e c t   to  the  p l ane   of  the  w a l l ,   in  such  a 

sense   as  to  draw  away  from  i t ,   so  as  to  s t r i k e   f u r t h e r  

s u r f a c e s   i n s i d e   of  the  chamber  3  and  to  come  out  from  t h e  

e x i t - o p e n i n g   15,  t h r o u g h   the  means  of  a  s e r i e s   of  f u r t h e r  

r e f l e c t i o n s .  



A  t r a j e c t o r y   of  t h i s   t ype ,   i . e .   c o m p r i s i n g   a  s u c c e s s i o n  

t r a j e c t o r y - t r a c t s  -   none  of  which  s t r i k e   the  wall   8  of  t h e  

membrane  9,  is  the  r e s u l t   of  the  form  of  the  d i s p o s i t i o n   of  

the  v a r i o u s   p a r t s   of  the  d e v i c e   and,  in  p a r t i c u l a r ,   of  t h e  

r e l a t i v e   p o s i t i o n   of  the  axes  a  a n d   a 2  of  the  g a t e s   14  and  

15,  d e f i n e d   by  the  a n g l e s   @  a n d  ?  ,   of  the  p r e s e n c e   of  t h e  

e c c e n t r i c i t y   p r e s e n t e d   by  the  e x i t - g a t e   25  of  the  ga t e   15 

with  r e s p e c t   to  the  ax i s   a  0  ( e c c e n t r i c i t y  E   ),  as  well  as  b y  

the  form  and  the  d i m e n s i o n s ,   d e f i n e d   p r e v i o u s l y ,   for  t h e  

ho l e s   14  and  17,  downs t r eam  of  the  b l o c k i n g - e l e m e n t   2 0 .  

It  has  been  v e r i f i e d   t h a t ,   whenever   the  p r e v i o u s l y   m e n t i o n e d  

g e o m e t r i c a l   p a r a m e t e r s   are  s e l e c t e d   from  the  i n d i c a t e d   r a n g e s  

of  v a l u e s ,   the  f a v o u r a b l e   c o n d i t i o n  -   for  r e a l i z i n g  

t r a j e c t o r i e s   of  a i r - f l o w s   from  the  e n t r y - g a t e   14  to  the  e x i t -  

ga t e   15,  with  t r a j e c t o r i e s   tha t   neve r   i n t e r f e r e   wi th   the  w a l l  

8  of  the  membrane  9  -   is  o b t a i n e d   not  only  for  a  p a r t i c u l a r  

opening   ang le   of  the  b l o c k i n g - e l e m e n t   20,  but  s u b s t a n t i a l l y  

for  opening  a n g l e s   which  go  from  zero  to  a  maximum  a n g l e  -   t o  

which  c o r r e s p o n d   c o n s i d e r a b l y   high  a i r - f l o w   e n t r i e s   i n to   t h e  

chamber  3,  tha t   are  n e c e s s a r y   for  f e e d i n g   b r e a t h a b l e   a i r   f o r  

the  u s e r ,   with  c o n t i n u i t y ,   even  under   the  most  u n f a v o u r a b l e  

o p e r a t i v e   c o n d i t i o n s .   In  FIGS.  3  and  4,  t h e r e   have  b e e n  

i n d i c a t e d   two  d i f f e r e n t   c o n f i g u r a t i o n s   of  the  membrane  9,  t o  

which  c o r r e s p o n d   two  d i v e r s e   o p e n i n g - a n g l e s   of  the  b l o c k i n g -  

element   20.  There  are  a l so   shown  h e r e i n ,   the  t r a j e c t o r i e s   of  

the  a i r - f l o w s   which  are  o b t a i n e d   p r e s u m a b l y ,   in  t h e s e   two 

i n s t a n c e s .   As  can  be  c l e a r l y   seen,   none  of  t h e s e   c o m p r i s e  

f l o w - t r a c t s   t ha t   s t r i k e   the  membrane  8 .  

It  has  a l s o   been  v e r i f i e d   tha t   the  f i r s t   wall   29,  i n s e r t e d  

in to   the  f i r s t   p o s i t i o n   i n d i c a t e d   i n s i d e   of  the  chamber  3 ,  

a l so   c o n t r i b u t e s   for  convey ing   the  a i r - f l o w   towards   the  e x i t -  



ga te   15.  Moreove r ,   sa id   wall   can  c o n s t i t u t e   the  e n d - s t o p  

l i m i t e r ,   for   the  s h i f t i n g - m o v e m e n t   of  the  wall  8  of  t h e  

membrane  9 .  

T h e r e f o r e ,   it  is  e v i d e n t   t h a t ,   with  the  a i r   d e m a n d - v a l v e  

d e v i c e   of  the  i n v e n t i o n ,   any  n e g a t i v e   f l u o d y n a m i c   a c t i o n s   on 

the  membrane  8  g e n e r a t e d   by  the  a i r - j e t   e n t e r i n g   chamber  3 ,  

is  p r e v e n t e d ,   i . e .   t hose   a c t i o n s   which  tend  to  take  membrane 

towards   the  a t - r e s t   c o n d i t i o n s   c o r r e s p o n d i n g   to  the  nu l l   f l o w  

-  and  w i t h o u t   even  n e e d i n g   to  have  r e c o u r s e   to  any  c o s t l y   a n d  

complex  mechanisms   for  removing  the  membrane  from  the  e f f e c t s  

of  sa id   a i r - f l o w ;   but  i n s t e a d ,   it  is  had  t h a t ,   t h rough   t h e  

e f f e c t s   of  the  a i r - f l o w   d i v e r g e n c e   from  the  membrane,  as  can  

be  seen  in  FIGS.  3  and  4,  the  a c t i o n   of  sa id   membrane  on  t h e  

b l o c k i n g - e l e m e n t   20  is  a m p l i f i e d   in  such  a  way  as  to  a c h i e v e  

a  minimum  l o w e r i n g   of  the  p r e s s u r e   (or  of  the  o v e r p r e s s u r e s )  

e x i s t i n g   i n s i d e   the  mask  for  the  e n t i r e   f i e l d   o f  

i n s t a n t a n e o u s   r e s p i r a t o r y   i n t e n s i t y ,   as  n e c e s s i t e d   by  human 

p h y s i o l o g y   (upper   l i m i t   about   300  1 / m i n ) .   Under  t h e s e  

c o n d i t i o n s ,   an  a i r - f l o w   hav ing   a  very   high  c a p a c i t y   can  b e  

c o n t r o l l e d ,   w i t h o u t   any  p a r t i c u l a r   r e s p i r a t o r y   e f f o r s   on  t h e  

u s e r ' s   p a r t .   It  has  been  found  t h a t ,   under   p a r t i c u l a r  

f u n c t i o n i n g   c o n d i t i o n s   of  the  d e v i c e ,   i n v o l v i n g   t r a j e c t o r y  

t r a c t s   tha t   tend  to  draw  away  from  the  membrane  8  (as  was  

shown  in  the  i n s t a n c e   of  FIGS.  3  and  4),  t h e r e   is  even  had  a  

s u c t i o n   a c t i o n   upon  the  membrane,  which  can  f avou r   t h e  

opening   of  the  b l o c k i n g - e l e m e n t   whenever   very  high  a i r - f l o w s  

must  be  s u p p l i e d .  

In  FIG.  5  t h e r e   is  i n d i c a t e d ,   with  the  curve  A,  t h e  

d e v e l o p m e n t   of  the  p r e s s u r e   i n s i d e   the  chamber  3  as  a 

f u n c t i o n   of  the  a i r - f l o w s   s u p p l i e d .   As  can  be  seen  from  s a i d  

c u r v e ,   i n s i d e   of  the  chamber  3  t h e r e   e x i s t s   a  s u b s t a n t i a l l y  



c o n s t a n t   p r e s s u r e   (no  m a t t e r   what  the  flow  of  a i r   s u p p l i e d  

may  be)  compr i sed   w i t h i n   the  range  tha t   c o n c e r n s   t h o s e  

a p p l i c a t i o n s   to  which  the  a i r   d e m a n d - v a l v e   d e v i c e   of  t h e  

i n v e n t i o n   is  i n t e n d e d .   Moreover ,   the  a b o v e - s a i d   p r e s s u r e  
t ends   to  become  lower ,   only  in  c o r r e s p o n d e n c e   of  the  u p p e r  

va lue   l i m i t   of  the  a b o v e - s a i d   range  of  v a l u e s  -   w i t h o u t  

however ,   c r e a t i n g   a  d e p r e s s i o n   i n s i d e   the  mask  to  which  t h e  

a i r - b r e a t h i n g   d e v i c e   i t s e l f   is  c o n n e c t e d .  

In  the  same  FIG.  5,  t h e r e   are  r e p r e s e n t e d ,   wi th   the  c u r v e s  B  

and  C,  the  p r e s s u r e - f l o w   c h a r a c t e r i s t i c s ,   for  o t h e r   known  a i r  

b r e a t h i n g - d e v i c e s   of  the  type  d e s c r i b e d .   As  can  be  seen,   n o t  

only  is  a  s e n s i b l e   r e d u c t i o n   of  p r e s s u r e   h a d  -   as  soon  as  t h e  

a i r - f l o w   i n t r o d u c e d   by  the  d e v i c e   tends   to  i n c r e a s e ,   but  s a i d  

p r e s s u r e   can  become  a l r e a d y   n e g a t i v e   b e c a u s e   of  the  f l o w -  

v a l u e s   compr i sed   w i t h i n   the  range  tha t   c o n c e r n s   the  v i e w p o i n t  

of  p r a c t i c a l   a p p l i c a t i o n s .  

In  said  FIGURE,  the  s c a l e s   g iven   on  the  l e f t - h a n d   s i d e ,  

r e l a t e   to  a  f u n c t i o n i n g - c o n f i g u r a t i o n   wi th   " p o s i t i v e  

p r e s s u r e s "   ( o b t a i n e d   t h rough   the  p r e s e n c e   of  the  s p r i n g   7 a ) ;  

whereas   those   g iven   on  the  r i g h t - h a n d   s i d e ,   r e l a t e   to  a  

f u n c t i o n i n g - c o n f i g u r a t i o n   wi th   " n e g a t i v e   p r e s s u r e s "   ( o b t a i n e d  

w i t h o u t   the  sp r i ng   7 a ) .  

The  a i r   d e m a n d - v a l v e   d e v i c e   of  the  i n v e n t i o n  -   a p a r t   from  i t s  

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

r e s u l t s   as  a l s o   be ing   c o n s t r u c t i v e l y   very  s i m p l e  -   b e c a u s e   of  

i t s   being  c o n s t i t u t e d   of  a  only  a  few  e l e m e n t s   tha t   c an  

e a s i l y   be  c o n s t r u c t e d   and  which  do  not  r e q u i r e   any  r e s t r i c t e d  

working   t o l e r a n c e s .   Hence,  t h i s   d e v i c e   r e s u l t s   as  a l so   b e i n g  

very  r e l i a b l e  -   s ee ing   that   it  m a i n t a i n s ,   du r ing   the  c o u r s e  

of  i t s   u sage ,   the  f a v o u r a b l e   c h a r a c t e r i s t i c s   tha t   have  b e e n  



p r e v i o u s l y   d e s c r i b e d .  

What  r e s u l t s   as  be ing   o b v i o u s ,   is  that   to  the  forms  o f  

r e a l i z a t i o n   d e s c r i b e d   in  the  p r e s e n t   i n v e n t i o n ,   t h e r e   can  b e  

b r o u g h t   about  m o d i f i c a t i o n s   and  o t h e r   a l t e r n a t i v e   v a r i a t i o n s  

-  b o t h ,   in  the  form  as  well  as  in  the  d i s p o s i t i o n   of  t h e  

v a r i o u s   p a r t s ,   w i t h o u t   t h i s   e x i t i n g   in  any  way  from  the  a m b i t  

of  the  i n v e n t i v e   idea  i t s e l f .  



1.  Air  d e m a n d - v a l v e   d e v i c e   (1)  for  a  c o m p r e s s e d - a i r  

b r e a t h i n g   a p p a r a t u s ,   apt  for  d i s t r i b u t i n g   a i r   at  a  p r e - f i x e d  

p r e s s u r e   i n to   an  ambient   of  sa id   c o m p r e s s e d - a i r   b r e a t h i n g  

a p p a r a t u s ,   sa id   d e v i c e  -   tha t   c o m p r i s e s   a  s u b s t a n t i a l l y  

c y l i n d r i c a l   chamber  (3)  and  a  f i r s t   a i r   e n t r y - g a t e   (14)  i n t o  

the  chamber ,   which  opens  out  s u b s t a n t i a l l y   upon  the  l a t e r a l  

s u r f a c e   of  said  chamber ,   is  in  c o m m u n i c a t i o n   wi th   a  s o u r c e  

of  c o m p r e s s e d - a i r   and  p r e s e n t s   a  p a s s a g e - o p e n i n g   c o n t r o l l e d  

by  i n t e r c e p t i n g - m e a n s ,   c o m p r i s i n g   a  b l o c k i n g - e l e m e n t   ( 20 )  

f i xed   m e c h a n i c a l l y   to  a  d e f o r m a b l e   membrane  (7)  apt  f o r  

d e f i n i n g   a  s u b s t a n t i a l l y   f l a t   b a s e - s u r f a c e   (8)  in  s a i d  

chamber ,   in  such  a  way  t h a t ,   f o l l o w i n g   the  s h i f t i n g   of  s a i d  

membrane,  sa id   b l o c k i n g - e l e m e n t   is  a l s o   moved  for  c o n t r o l l i n g  

sa id   o p e n i n g ,   the  sa id   d e v i c e   c o m p r i s i n g   m o r e o v e r ,   a  s e c o n d  

ga t e   (15)  d i s p o s e d   on  the  o t h e r   b a s e - s u r f a c e   of  sa id   c h a m b e r  

and  p r e d i s p o s e d   for  f e e d i n g   sa id   a i r   i n to   sa id   a m b i e n t ,  

c h a r a c t e r i z e d   by  the  fac t   tha t   the  ax i s   (a  1)  of  s a i d  f i r s t -  

ga t e   forms  a  f i r s t   ang le   (@)   wi th   sa id   b a s e - s u r f a c e s   (8)  o f  

sa id   chamber  and  the  ax i s   (a  2)  of  sa id   s e c o n d - g a t e   ( 1 5 )  

forms  a  second  ang le   (  β )   with  the  ax i s '   (a  0)  of  s a i d  

l a t e r a l   s u r f a c e ,   sa id   two  axes  ly ing   s u b s t a n t i a l l y   on  t h e  

same  d i a m e t r i c a l   p l a n e   of  said  chamber  ( 3 ) .  

2.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  CLAIM  1 ,  

c h a r a c t e r i z e d   by  the  f ac t   that   said  f i r s t   ang le   is  c o m p r i s e d  

between  15°  and  25°  and  sa id   second  ang le   is  c o m p r i s e d  

be tween  5°  and  1 5 ° .  

3.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  CLAIMS  1  or  2 ,  

c h a r a c t e r i z e d   by  the  fac t   tha t   the  d i s t a n c e   ( ε ) ,   b e t w e e n  

said  ax is   (a  0)  of  sa id   l a t e r a l   s u r f a c e   and  the  p o i n t - o f -  



i n t e r s e c t i o n   (C)  of  sa id   s e c o n d - g a t e ' s   ax i s   with  the  p l a n e  

that   f r o n t a l l y   d e l i m i t s   the  ga te   i t s e l f ,   is  compr i sed   b e t w e e n  

20%  and  35%  of  the  d i a m e t e r   of  sa id   c h a m b e r .  

4.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  one  of  t h e  

p r e v i o u s   C l a i m s ,   c h a r a c t e r i z e d   by  the  fac t   tha t   it  c o m p r i s e s  

a  d i a p h r a g m ,   d i s p o s e d   i n s i d e   sa id   chamber ,   c o m p r i s i n g   a t  

l e a s t   a  f l a t   wall   (29)  d i s p o s e d   in  the  v i c i n i t y   of  the  mouth  

of  sa id   s e c o n d - g a t e   and  on  a  p l a n e   tha t   is  s u b s t a n t i a l l y  

p a r a l l e l   to  sa id   a x i s   (a  0)  of  sa id   l a t e r a l   s u r f a c e   a n d  

p e r p e n d i c u l a r   to  sa id   p l a n e   tha t   c o n t a i n s   the  axes  of  t h e  

g a t e s   (a  ,  a   2 ) .  

5.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  one  of  t h e  

p r e v i o u s   C l a i m s ,   w h e r e i n ,   downs t r eam  of  sa id   b l o c k i n g - e l e m e n t  

(20) ,   sa id   g a t e   c o m p r i s e s   a  f i r s t ,   s u b s t a n t i a l l y   c y l i n d r i c a l  

ho le   (17)  and  a  second  ho le   (18)  d e l i m i t e d   by  a  c o n i c a l  

s u r f a c e ,   c h a r a c t e r i z e d   by  the  f ac t   tha t   the  h a l f - o p e n i n g   o f  

s a id   c o n i c a l   s u r f a c e   is  c o m p r i s e d   between  16°  and  1 8 ° .  

6.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  CLAIM  5 ,  

c h a r a c t e r i z e d   by  the  f ac t   t ha t   the  r a t i o   be tween  the  a x i a l  

l e n g t h   of  sa id   f i r s t   and  second  h o l e s ,   is  compr i sed   b e t w e e n  

0 .85   and  0 . 4 5 .  

7.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  CLAIM  4  or  5 ,  

c h a r a c t e r i z e d   by  the  f ac t   t ha t   the  a x i a l   l e n g t h s ,   of  s a i d  

f i r s t   and  said  second  h o l e ,   are  compr i sed   r e s p e c t i v e l y ,  

be tween  4  and  6  mm.  and  between  7  and  9  mm. 

8.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  one  of  the  CLAIMS 

from  5  to  7,  c h a r a c t e r i z e d   by  the  fac t   tha t   the  r a t i o  -  

be tween   the  d i a m e t e r   of  sa id   f i r s t   hole   and  i t s   a x i a l   l e n g t h ,  



is  compr i s ed   be tween   0 .85   and  1 . 3 2 .  

9.  Air  d e m a n d - v a l v e   d e v i c e ,   a c c o r d i n g   to  CLAIM  8 ,  

c h a r a c t e r i z e d   by  the  f ac t   tha t   the  d i a m e t e r   of  sa id   f i r s t  

h o l e ,   is  compr i sed   be tween   5.1  and  5.3  mm. 

10.  Dev ice ,   a c c o r d i n g   to  CLAIM  1,  c h a r a c t e r i z e d   by  the  f a c t  

tha t   said  membrane  (7)  c o m p r i s e s   a  s u b s t a n t i a l l y   f l a t   a n d  

i n d e f o r m a b l e   b a s e - s u r f a c e   (8) ,   apt  for  d e f i n i n g   sa id   b a s e -  

s u r f a c e   of  said  chamber ,   and  a  d e f o r m a b l e   l a t e r a l   s u r f a c e   (9 )  

p r o v i d e d   wi th   a  p l u r a l i t y   of  c o r r u g a t i o n s .  
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