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§j)  Positive  pressure  demand  valves. 

©  The  particular  problems  of  embedding  and  wear  which  are 
encountered  in  the  positive  pressure  demand  valves  for  con- 
trolling  the  flow  of  gas  in  a  breathing  system  are  overcome  by 
the  provision  of  a  positive  pressure  demand  valve  which  has 
apertured  jewels  (14,  15)  constituting  the  contacting  valve 
surfaces  of  both  the  valve  seat  (  1  3)  and  the  head  (  1  2)  of  the  tilt 
valve  member.  Both  jewels  (14,  1  5)  are  resiliently  mounted  as 
inserts,  the  jewel  (1  5)  of  the  tilt  head  member  being  a  snap  fit 
in  a  cap  (  1  6)  of  a  plastics  and  therefore  resilient  material  ,  while 
the  seat  jewel  (  1  4)  is  cushioned  by  a  layer  (  1  1  )  of  resilient  ma- 
terial  in  a  recess  in  a  metallic  valve  seat  (13).  The  seat  jewel 
(14)  is  of  frusto-conical  shape  thus  restricting  the  area  of  the 
contacting  valve  surfaces. 
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POSITIVE  PRESSURE  DEMAND  VALVES 

T h i s   i n v e n t i o n   r e l a t e s   to  p o s i t i v e   p r e s s u r e   d e m a n d  

v a l v e s   f o r   c o n t r o l l i n g   t h e   f l o w   of  gas  in   a  b r e a t h i n g  

s y s t e m .  

5  In  t h e   known  p o s i t i v e   p r e s s u r e   demand   v a l v e   t h e  

s e a l i n g   member   i s   a  t i l t   v a l v e   member   t he   s t em   of  w h i c h  

p a s s e s   t h r o u g h   an  a p e r t u r e   in   a  v a l v e   s e a t ,   t h e   s t em  b e i n g  

moved  by  a  d i a p h r a g m   in   t h e   demand  v a l v e   u p o n   i n h a l a t i o n  

in  o r d e r   t h a t   t h e   t i l t   v a l v e   member   s h a l l   r o c k   on  t h e   s e a t  

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

s u c h   as  a i r   or   o x y g e n   f r o m   a  p r e s s u r e   s o u r c e   of  t h e   g a s .  

The  p o s i t i v e   p r e s s u r e   demand   v a l v e   t h e r e f o r e   e x p e r i e n c e s  

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

t h e r e   i s   no  c o n t a c t   b e t w e e n   t h e   v a l v e   member   and  t h e  

15  v a l v e   s e a t   when  t h e   v a l v e   i s   o p e n .  

F u r t h e r m o r e ,   d u r i n g   t h e   p e r i o d   when  t h e   v a l v e   i s  

open   as  a  r e s u l t   of  t h e   r o c k i n g   or   p i v o t i n g   of  t he   t i l t  

v a l v e   member   on  t h e   v a l v e   s e a t   t h e   a r e a   of  c o n t a c t  

b e t w e e n   t h e   v a l v e   member   and  t he   v a l v e   s e a t   i s   r e l a t i v e l y  

20  s m a l l .   In  c o n s e q u e n c e   t h e   f o r c e   p e r   u n i t   a r e a   w h i c h   i s  

e x e r t e d   on  t h e   l i m i t e d   a r e a s   of  t h e   t i l t   v a l v e   member   a n d  

t he   v a l v e   s e a t   w h i c h   a r e   in   p i v o t i n g   c o n t a c t   when  t h e  

demand  v a l v e   i s   o p e n   i s   s u b s t a n t i a l l y   g r e a t e r   t h a n   t h e  



- 2 -  
0 2 1 2 8 7 3  

f o r c e   e x e r t e d   b e t w e e n   t h e s e   c o n t a c t i n g   p a r t s   when  t h e  

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

t h e   t i l t   v a l v e   member   and  t h e   v a l v e   s e a t   a r e   g r e a t e r .   T h e  

f o r c e s   i n v o l v e d   in   t h e   r o c k i n g   or  p i v o t i n g   m o v e m e n t   w h e n  

5  t h e   demand   v a l v e   o p e n s   a r e   s u c h   t h a t   t h e r e   i s   a  s p e c i a l  

p r o b l e m   of  w e a r   in   t h e   p o s i t i v e   p r e s s u r e   demand  v a l v e  

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

of  t h e   v a l v e   member   and  t h e   v a l v e   s e a t   g r a d u a l l y   to  e m b e d  

one  in   t h e   o t h e r   t h e r e b y   i m p a i r i n g   t h e   b r e a t h i n g  

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

In  t h e   p o s i t i v e   p r e s s u r e   demand   v a l v e   b o t h   t h e  

t i l t   v a l v e   member   and  t h e   v a l v e   s e a t   a r e   f r e e   to  t u r n  

a b o u t   t h e i r   l o n g i t u d i n a l   a x e s   and  do  in   f a c t   so  r o t a t e   a s  

a  r e s u l t   of  r e p e a t e d   o p e r a t i o n   of  t h e   demand  v a l v e .   I n  

15  c o n s e q u e n c e   t h e   w e a r   c a u s e d   by  t h e   r o c k i n g   or  p i v o t i n g  

m o v e m e n t   when  t h e   demand   v a l v e   o p e n s   i s   s p r e a d   o v e r   a n  

a n n u l a r   a r e a   of  b o t h   t h e   t i l t   v a l v e   member   and  t h e  

v a l v e   s e a t .  

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

20  demand  v a l v e   has   b e e n   made  u s i n g   p h o s p h o r   b r o n z e ,   a n d  

t h e   t i l t   v a l v e   member   has   b e e n   made  f rom  N y l o n   6.  I t   i s  

w i t h   t h e s e   m a t e r i a l s   t h a t ,   as  a  r e s u l t   of  r e p e a t e d  

o p e r a t i o n s   of  t h e   v a l v e ,   t h e   r e l a t i v e l y   s o f t   m a t e r i a l   o f  

t h e   t i l t   v a l v e   member   can   embed  i n t o   t he   s e a t   w i t h   t h e  

25  r e s u l t   t h a t   l e a k a g e   t h r o u g h   t h e   v a l v e   o c c u r s ,   or  t h e  

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

i n h a l a t i o n .  

The  u s e   of  a  h a r d e r   m a t e r i a l   t h a n   N y l o n   6  f o r   t h e  

t i l t   v a l v e   member   h a s   p r o v e d   to  be  no  s o l u t i o n   to  t h i s  

5  p r o b l e m .   When  a  h a r d e r   m a t e r i a l   ( s u c h   as  c a r b o n   s t e e l )  

i s   u s e d   e i t h e r   t h e   s e a t   a r e a   on  w h i c h   t h e   t i l t   v a l v e  

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

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

f o r   t h e   t i l t   v a l v e   member   i s   n o t   good  e n o u g h   to  make  a  

10  gas  t i g h t   s e a l   w i t h   t h e   s e a t .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e s e   p r o b l e m s  

a r e   o v e r c o m e   by  e m p l o y i n g   j e w e l s   to  p r o v i d e   t h e   c o n t a c t  

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

w h i c h   e n g a g e s   t h e   s e a t   in   t h e   c l o s e d   c o n d i t i o n   of  t h e  

15  v a l v e .   The  t e r m   " j e w e l "   i s   u s e d   in   t h i s   s p e c i f i c a t i o n   t o  

d e n o t e   a  c r y s t a l   or   a  p r e c i o u s   s t o n e .  

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

v a l v e   b o d y   h a v i n g   an  i n l e t   and  an  o u t l e t ,   a  d i a p h r a g m  

20  w i t h i n   t h e   v a l v e   b o d y ,   a  v a l v e   s e a t   m o u n t e d   w i t h i n   t h e  

i n l e t   to  t h e   v a l v e   b o d y ,   t h e   v a l v e   s e a t   i n c l u d i n g   a  j e w e l  

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

p a s s a g e   f o r   gas  s u p p l i e d   u n d e r   p r e s s u r e ,   and  a  t i l t   v a l v e  

member   h a v i n g   a  s t e m   e x t e n d i n g   t h r o u g h   t he   a p e r t u r e   in  t h e  

25  s e a t   j e w e l ,   one  end  of  t he   s t em   c o n t a c t i n g   t h e   d i a p h r a g m  
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and  a r r a n g e d   to  be  m o v a b l e   t h e r e b y   in   c o n s e q u e n c e   of  a  

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

t h e   s t e m   on  t h e   s i d e   of  t h e   s e a t   j e w e l   r e m o t e   f rom  t h e  

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

5  e n g a g e a b l e   w i t h   t h e   v a l v e   s e a t ,   and  t he   h e a d   i n c l u d i n g   a  

j e w e l   w h i c h ,   in   t h e   c l o s e d   c o n d i t i o n   of  t h e   v a l v e ,   e n g a g e s  

t h e   s e a t   j e w e l   to  p r e v e n t   t h e   f l o w   of  gas  t h r o u g h   t h e   s e a t .  

P r e f e r a b l y   e a c h   j e w e l   i s   a  c o r u n d u m   s t o n e ,   c o n -  

v e n i e n t l y   a  r u b y   or  s a p p h i r e .  

10  In  t h e   e x a m p l e s   w h i c h   w i l l   be  d e s c r i b e d   h e r e i n a f t e r  

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

d i f f e r e n t .   One  of   t h e   j e w e l s   a d v a n t a g e o u s l y   i n c l u d e s   a  

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

t h e   f r u s t u m   c o n s t i t u t i n g   t h e   s u r f a c e   e n g a g e d   by  t h e   o t h e r  

15  j e w e l   in   t h e   c l o s e d   c o n d i t i o n   of  t h e   v a l v e .   The  u se   o f  

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

e n a b l e s   t h e   c o n t a c t   a r e a s   of  t h e   two  j e w e l s   to  be  r e d u c e d  

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

b e t w e e n   t h e   two  j e w e l s .   C o n v e n i e n t l y   t he   s e a t   j e w e l   i s  

20  t h e   j e w e l   w h i c h   i n c l u d e s   t he   p o r t i o n   of  f r u s t o - c o n i c a l  

s h a p e   . 

I t   h a s ,   h o w e v e r ,   b e e n   f o u n d   t h a t   t h e   d i r e c t  

a p p l i c a t i o n   of  j e w e l s   as  i n s e r t s   in   t h e   h e a d   of  t he   t i l t  

v a l v e   member   and  in   t h e   v a l v e   s e a t   does   n o t   g i v e   e n t i r e l y  

25  s a t i s f a c t o r y   r e s u l t s   in   t h a t   t he   f o r c e s   i n v o l v e d  
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in   t h e   r e p e a t e d   o p e n i n g   and   c l o s i n g   of  t h e   demand  v a l v e  

can   r e s u l t   in   c h i p p i n g   of  t h e   j e w e l .  

In  a  p r e f e r r e d   e m b o d i m e n t   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 f o r e ,   i t   i s   p r o p o s e d   to   o v e r c o m e   t he   p r o b l e m   o f  

5  u s i n g   j e w e l s   in   t h e   h e a d   of   t h e   t i l t   v a l v e   member   and  t h e  

v a l v e   s e a t   of  a  p o s i t i v e   p r e s s u r e   demand  v a l v e   by  m o u n t i n g  

e a c h   of  t h e   j e w e l s   in   a  m a t e r i a l   w h i c h   has   a  d e g r e e   o f  

r e s i l i e n c e ,   f o r   e x a m p l e   a  p l a s t i c s   m a t e r i a l   or  a  r u b b e r  

m a t e r i a l .   By  m o u n t i n g   b o t h   t h e   j e w e l s   in   a  r e s i l i e n t  

10  m a t e r i a l ,   t h e   c o n t a c t   b e t w e e n   t h e   two  j e w e l s   d u r i n g   t h e  

o p e n i n g   of  t h e   demand   v a l v e   i s   m o d i f i e d   to  an  e x t e n t   s u c h  

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

i n h e r e n t   b r i t t l e n e s s   i s   e n t i r e l y   a v o i d e d .  

In  a c c o r d a n c e   w i t h   t h i s   a s p e c t   of  t he   p r e s e n t  

15  i n v e n t i o n   t h e   r e s i l i e n t   m o u n t i n g   of  t h e   j e w e l s   may  b e  

o b t a i n e d   by  m a k i n g   t h e   b o d i e s   of  t h e   m e m b e r s   in   w h i c h   t h e  

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

The  h e a d   of  t h e   t i l t   v a l v e   may  be  a  p l a s t i c s   cap  in  w h i c h  

t h e   j e w e l   i s   m o u n t e d   as  an  i n s e r t   and  s i m i l a r l y   t he   b o d y  

20  of  t h e   v a l v e   s e a t   may  be  made  of  a  p l a s t i c s   m a t e r i a l .  

A l t e r n a t i v e l y   e i t h e r   or   b o t h   of  t h e   j e w e l s   may  have   a  

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

p l a s t i c s   m a t e r i a l   b e t w e e n   t h e   j e w e l   and  a  h a r d   m e m b e r .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   s e a t   j e w e l   is   a n  

25  i n s e r t   in   a  v a l v e   s e a t   made  of  b r a s s   or   s i m i l a r   n o n -  

f e r r o u s   m a t e r i a l   or   of  s t a i n l e s s   s t e e l .   The  j e w e l   i s  
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i n s e t   m   a  r e c e s s   in   t h e   s e a t ,   t h e   r e c e s s   b e i n g   m a c h i n e d  

to  a  s i z e   s u c h   t h a t   t h e   j e w e l   i s   a  t i g h t   f i t   in   t h e  

r e c e s s ,   so  t i g h t   a  f i t   i t   i s   a l m o s t   an  i n t e r f e r e n c e   f i t .  

B e f o r e   i n s e r t i n g   t h e   j e w e l   in   t h e   r e c e s s   an  a n n u l a r  

5  c u s h i o n   of   a  r u b b e r   or   o t h e r   r e s i l i e n t   m a t e r i a l   i s   p l a c e d  

in  t h e   b a s e   of  t h e   r e c e s s .   The  c i r c u m f e r e n t i a l   s u r f a c e   o f  

t h e   j e w e l   may  be  c o a t e d   w i t h   an  e n g i n e e r i n g   a d h e s i v e ,   f o r  

e x a m p l e   a  m e t h a c r y l a t e   a d h e s i v e ,   w h i c h   s e t s   once   t h e   j e w e l  

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

10  c u s h i o n   of   r e s i l i e n t   m a t e r i a l .   A l t e r n a t i v e l y   t h e   j e w e l  

may  be  i n s e r t e d   i n t o   t h e   r e c e s s   in   t h e   s e a t   w i t h o u t   a n y  

a d h e s i v e   and  h e l d   in   p o s i t i o n   a g a i n s t   t h e   c u s h i o n   o f  

r e s i l i e n t   m a t e r i a l   in   t h e   r e c e s s   e i t h e r   by  p l a t i n g   t h e  

m e t a l l i c   s e a t   in   o r d e r   to  f o r m   a  l i p   h o l d i n g   t h e   j e w e l   i n  

15  p o s i t i o n ,   or   e l s e   by  t u r n i n g   a  p r e f o r m e d   l i p   on  t h e  

m e t a l l i c   s e a t   o v e r   i n t o   a  p o s i t i o n   to  r e t a i n   t h e   j e w e l .  

The  j e w e l   in   t h e   s e a l i n g   member   w h i c h   i s   f o r   e x a m p l e  

t h e   t i l t   v a l v e   member   may  be  i n s e r t e d   as  a  snap   f i t   w i t h i n  

a  r e c e s s   in   a  member   of  p l a s t i c s   m a t e r i a l ,   f o r   e x a m p l e  

20  N y l o n   66,  or  may  be  m o u n t e d   in   s i t u   as  p a r t   of  t he   p r o c e s s  

of  f o r m i n g   t h e   t i l t   v a l v e   m e m b e r .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  f u r t h e r   u n d e r s t o o d  

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

s m b o d i m e n t   t h e r e o f   w h i c h   i s   made  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   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  
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^ F i g u r e   1  i s   a  s i d e   v i e w   of  a  p o s i t i v e   p r e s s u r e  

demand   v a l v e   i n c o r p o r a t i n g   t h e   i n v e n t i o n ,  

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

t he   s e a l i n g   member   in   t h e   i n l e t   to  t h e   v a l v e   of  F i g u r e   1 ,  

5  F i g u r e   3  i s   a  s i d e   v i e w   in   c r o s s - s e c t i o n   on  a n  

e n l a r g e d   s c a l e   of   a  c o r u n d u m   r i n g   s t o n e   u s e d   as  a  j e w e l  

in  t h e   s e a t   of  t h e   v a l v e   of  F i g u r e s   1  and  2,  a n d  

F i g u r e   4  i s   a  s i d e   v i e w   in   c r o s s - s e c t i o n   on  a n  

e n l a r g e d   s c a l e   ( d i f f e r e n t   f r o m   F i g u r e   3)  of  a  c o r u n d u m  

10  r i n g   s t o n e   u s e d   as  a  j e w e l   on  t h e   s e a l i n g   member   of  t h e  

v a l v e   of  F i g u r e s   1  and   2 .  

R e f e r r i n g   to  F i g u r e   1,  t h e r e   i s   shown  a  p o s i t i v e  

p r e s s u r e   demand   v a l v e   w h i c h   has   two  p l a s t i c s   b o d y   p a r t s  

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

15  t h e i r   o u t e r   p e r i p h e r i e s   by  a  c l a m p i n g   r i n g   3  s e c u r e d   b y  

a  c l a m p i n g   s c r e w   4.  The  b o d y   p a r t   2  is   i n t e g r a l l y  

m o u l d e d   w i t h   a  c y l i n d r i c a l   i n l e t   5  w h i c h   r e c e i v e s   a  s u b -  

a s s e m b l y   6  of  t h e   c o m p o n e n t s   shown  in   F i g u r e   2.  The  b o d y  

p a r t   2  i s   a l s o   f o r m e d   w i t h   a  c y l i n d r i c a l   . o u t l e t   7  h a v i n g  

20  a  t h r e a d e d   r i n g   8  f o r   a t t a c h i n g   t h e   demand  v a l v e   to  t h e  

i n l e t   of  a  f a c e   mask   n o t   s h o w n .  

B e t w e e n   t h e   two  b o d y   p a r t s   1  and  2  t h e r e   i s   c l a m p e d  

a t   i t s   p e r i p h e r y   a  d i a p h r a g m   9  e n g a g e d   by  one  end  of  a  

v a l v e   s t e m   10  w h i c h   e x t e n d s   t h r o u g h   the   c y l i n d r i c a l   i n l e t  

25  5  and  c a r r i e s   a t   i t s   end  r e m o t e   f r o m   the   d i a p h r a g m   a  h e a d  

12  w h i c h   c o n s t i t u t e s   a  s e a l i n g   m e m b e r .   The  v a l v e   s t em   10  
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and  t h e   h e a d   12  a r e   shown ,   t o g e t h e r   w i t h   t h e   i n v e n t i v e  

f e a t u r e s   of  t h e   demand   v a l v e ,   in   F i g u r e   2  to  w h i c h  

r e f e r e n c e   w i l l   now  be  m a d e .  

The  v a l v e   s t e m   10  e x t e n d s   t h r o u g h   a  b r a s s   body   1 3  

5  of  a  v a l v e   s e a t   and  t h r o u g h   t h e   a p e r t u r e   in   a  j e w e l   1 4  

w h i c h   i s   a d v a n t a g e o u s l y   a  c o r u n d u m   r i n g   s t o n e .   The  j e w e l  

14  i s   m o u n t e d   as  an  i n s e r t   in   a  m a c h i n e d   r e c e s s   in   t h e  

s e a t   b o d y   13  u p o n   a  l a y e r   11  of  r u b b e r   m a t e r i a l   of  an  a n n u l a r  

s h a p e .   The  b o d y   13  and  t h e   j e w e l   14  t o g e t h e r   c o n s t i t u t e  

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

by  t h e   j e w e l   14.  The  v a l v e   s t e m   10  c a r r i e s   a t   i t s   e n d  

r e m o t e   f r o m   t h e   d i a p h r a g m   9  t h e   h e a d   12  w h i c h   c o m p r i s e s  

a  p l a s t i c s   cap   16  in   w h i c h   a  j e w e l   15,  p r e f e r a b l y   a n o t h e r   . 

c o r u n d u m   r i n g   s t o n e   of  a  d i f f e r e n t   s h a p e ,   i s   a  snap   f i t .  

15  The  j e w e l   15  i s   t h u s   m o u n t e d   in   a  r e s i l i e n t   m a t e r i a l   w h i l e  

t h e   j e w e l   14  i s   r e s i l i e n t l y   m o u n t e d   in   t h e   b o d y   13  as  a  

r e s u l t   of  t h e   l a y e r   11  w h i c h   is   an  a n n u l a r   c u s h i o n .  

The  s h a p e s   of  t h e   two  c o r u n d u m   r i n g   s t o n e s  

c o n s t i t u t i n g   t h e   j e w e l s   14  and  15  a r e   shown  more  c l e a r l y   i n  

20  F i g u r e s   3  and  4  r e s p e c t i v e l y .   T h e s e   f i g u r e s   a r e   s i d e  

c r o s s - s e c t i o n a l   v i e w s   of  t h e   j e w e l s   14  and  15  on  a n  

e n l a r g e d   s c a l e .   R e f e r r i n g   to  F i g u r e   3  t h e   j e w e l   14  i s  

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

a p e r t u r e   17  and  a  f r u s t o - c o n i c a l   p o r t i o n   18  a t   t he   end  o f  

25  t h e   j e w e l   14  w h i c h   w i l l   be  e n g a g e d   by  t h e   s e a l i n g   m e m b e r .  

T h i s   f r u s t o - c o n i c a l   p o r t i o n   18  of  t h e   j e w e l   14  i s   f o r m e d  
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so  t h a t   a  m a j o r   p a r t   19  of  t h e   s u r f a c e   of  t h e   j e w e l   1 4  

f a c i n g   t h e   s e a l i n g   member   i s   an  i n c l i n e d   c o n i c a l   s u r f a c e  

and  o n l y   a  m i n o r   p a r t   20  of  t h a t   s u r f a c e   s u r r o u n d i n g   t h e  

a p e r t u r e   17  t h r o u g h   t h e   j e w e l   14  i s   f l a t .  

5  The  j e w e l   15  as  shown  in  F i g u r e   4  i s   a  s i m p l e  

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

Thus  t h e   m a i n   s u r f a c e   21  of  t h e   j e w e l   15  f a c i n g   t he   s e a t  

j e w e l   14  i s   a  f l a t   s u r f a c e .   H o w e v e r ,   when  t h e   s e a l i n g  

member   w h i c h   i s   t h e   h e a d   12  e n g a g e s   t he   v a l v e   s e a t   t o  

10  c l o s e   t h e   v a l v e ,   w h i c h   i t   d o e s   w i t h   t h e   f l a t   s u r f a c e   21  

of  t h e   j e w e l   15  c o n t a c t i n g   t h e   w h o l e   of  t h e   f l a t   s u r f a c e  

20  of  t h e   j e w e l   14,  t h e   a r e a   of  s u r f a c e   c o n t a c t   is   l i m i t e d  

by  t h e   r e l a t i v e l y   s m a l l   a r e a   of  t h e   a n n u l a r   f l a t   s u r f a c e  

20  of  t h e   s e a t   j e w e l   14,  t h e r e b y   e n a b l i n g   a  good  g a s - t i g h t  

15  s e a l   to   be.  o b t a i n e d .  

In  a d d i t i o n   to   t h e   c o m p o n e n t s   m e n t i o n e d   a b o v e  

t h e r e   i s   shown  in   F i g u r e   2  a  h o s e   c o n n e c t i o n   22  w h i c h   i s  

c o n n e c t e d   to  t h e   v a l v e   s e a t   by  s c r e w   t h r e a d s   23  and  w h i c h  

a l s o   h a s   a  s c r e w   t h r e a d   24  f o r   r e c e i v i n g   t h e   h o s e   f rom  a  

20  p r e s s u r e   s o u r c e   of  b r e a t h a b l e   g a s .   The  j u n c t i o n   of  t h e  

h o s e   c o n n e c t i o n   22  and  t h e   v a l v e   s e a t   body   13  i s   s e a l e d  

by  "0"   r i n g s   25,  26  and  "0"   r i n g s   27  a r e   a l s o   p r o v i d e d  

f o r   s e a l i n g   t h e   v a l v e   s e a t   body   to  t he   i n l e t   5  of  t h e  

demand   v a l v e   shown  in   F i g u r e   1 .  

25  By  u s e   of  j e w e l s   in   t h e   c o n t a c t   p a r t s   of  d e m a n d  

v a l v e s   as  h e r e i n b e f o r e   d e s c r i b e d   an  e x c e l l e n t   g a s - t i g h t  
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sea l   may  be  o b t a i n e d   and  l i t t l e   or   no  e m b e d d i n g   or  w e a r   i s  

e x p e r i e n c e d   in   u s e .   In  c o n s e q u e n c e   an  i m p r o v e d   a n d  

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

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

v a l v e   b o d y   ( 1 , 2 )   h a v i n g   an  i n l e t   (5)   and  an  o u t l e t   ( 7 ) ,  

a  d i a p h r a g m   (9)   m o u n t e d   w i t h i n   t h e   v a l v e   body   ( 1 , 2 ) ,   a  

5  v a l v e   s e a t   ( 1 3 )   m o u n t e d   w i t h i n   t h e   i n l e t   (5)   to  t h e  

v a l v e   b o d y ,   t h e   v a l v e   s e a t   ( 1 3 )   h a v i n g   an  a p e r t u r e  

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

u n d e r   p r e s s u r e ,   and  a  t i l t   v a l v e   member   h a v i n g   a  s t e m  

( 1 0 )   e x t e n d i n g   t h r o u g h   t h e   a p e r t u r e   in  t h e   v a l v e   s e a t ,  

10  one  end  of  t h e   s t e m   ( 1 0 )   c o n t a c t i n g   t he   d i a p h r a g m   ( 9 )  

and  a r r a n g e d   to  be  m o v a b l e   t h e r e b y   in   c o n s e q u e n c e   of  a  

r e d u c t i o n   of   p r e s s u r e   w i t h i n   t h e   v a l v e   b o d y   ( 1 , 2 ) ,   a n d  

a  h e a d   ( 1 2 )   on  t h e   s t e m   on  t h e   s i d e   of  t h e   v a l v e   s e a t  

( 1 3 )   r e m o t e   f rom  t h e   d i a p h r a g m   ( 9 ) ,   t he   h e a d   ( 1 2 )  

L5  c o n s t i t u t i n g   a  s e a l i n g   member   e n g a g e a b l e   w i t h   t h e   v a l v e  

s e a t   ( 1 3 ) ,   c h a r a c t e r i s e d   in   t h a t   t h e   v a l v e   s e a t   ( 1 3 )  

i n c l u d e s   a  j e w e l   ( 1 4 )   h a v i n g   an  a p e r t u r e   t h e r e t h r o u g h  

c o i n c i d e n t   w i t h   t h e   a p e r t u r e   in   t h e   v a l v e   s e a t   ( 1 3 ) ,   a n d  

t h e   h e a d   i n c l u d e s   a  j e w e l   ( 1 5 )   w h i c h ,   in   t h e   c l o s e d  

10  c o n d i t i o n   of  t h e   v a l v e ,   e n g a g e s   t h e   s e a t   j e w e l   (14 )   t o  

p r e v e n t   t h e   f l o w   of  gas   t h r o u g h   t he   v a l v e   s e a t   ( 1 3 ) .  

2.  A  v a l v e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   in   t h a t  

e a c h   j e w e l   ( 1 4 , 1 5 )   i s   a  c o r u n d u m   s t o n e .  

3.  A  v a l v e   a c c o r d i n g   to  C l a i m   1  or   C l a i m   2,  c h a r a c t e r i s e d  

in  t h a t   e a c h   j e w e l   ( 1 4 , 1 5 )   i s   a  c o r u n d u m   r i n g   s t o n e .  
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4.  A  v a l v e   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i s e d   in   t h a t  

t h e   s e a t   j e w e l   ( 1 4 )   i n c l u d e s   a  p o r t i o n   (18 )   of  f r u s t o -  

c o n i c a l   s h a p e ,   t h e   f l a t   s u r f a c e   ( 2 0 )   of  t h e   f r u s t u m  

c o n s t i t u t i n g   t h e   s u r f a c e   e n g a g e d   by  t h e   j e w e l   (15 )   o f  

5  t h e   s e a l i n g   member   in   t h e   c l o s e d   c o n d i t i o n   of  t h e   v a l v e .  

5.  A  v a l v e   a c c o r d i n g   to  any   one  of  C l a i m s   1  to  4 ,  

c h a r a c t e r i s e d   in   t h a t   e a c h   of   t h e   j e w e l s   ( 1 4 , 1 5 )   is   i n  

c o n t a c t   w i t h   a  r e s i l i e n t   m a t e r i a l   ( 1 1 , 1 6 ) .  

6.  A  v a l v e   a c c o r d i n g   to  C l a i m   5,  c h a r a c t e r i s e d   in   t h a t  

LO  t h e   h e a d   (12 )   of  t h e   t i l t   v a l v e   member   c o m p r i s e s   a  c a p  

(16 )   f o r m e d   of  t h e   r e s i l i e n t   m a t e r i a l ,   and  t h e   s e a l i n g  

member   j e w e l   ( 1 5 )   i s   m o u n t e d   in   t h e   cap  ( 1 6 )   o f  

r e s i l i e n t   m a t e r i a l .  

7.  A  v a l v e   a c c o r d i n g   to  C l a i m   5  or  C l a i m   6,  c h a r a c t e r i s e d  

15  in   t h a t   t h e   r e s i l i e n t   m a t e r i a l   c o n s t i t u t e s   a  c u s h i o n   ( 1 1 )  

b e t w e e n   t h e   s e a t   j e w e l   ( 1 4 )   and  a  h a r d   m a t e r i a l   o f  

w h i c h   t h e   v a l v e   s e a t   ( 13 )   i s   m a d e .  

8.  A  v a l v e   a c c o r d i n g   to  any   one  of  C l a i m s   1  to  6 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   s e a t   j e w e l   (14 )   i s   i n s e t   as  a  

20  t i g h t   f i t   in   a  m a c h i n e d   r e c e s s   in   a  s e a t   body   (13)   o f  

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

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

of  p l a s t i c s   m a t e r i a l s   and  r u b b e r   m a t e r i a l s .  
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