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©  Pressure  relief  device. 

A  pressure  relief  device  (1)  for  use  on  electrical  power 
transformers,  which  device  utilizes  two  valve  plates  (21,  25) 
for  maintaining  pressurized  medium  in  a  transformer  tank 
(3),  each  of  said  valve  plates  (21,  25)  being  maintained  in  a 
seated  position  by  helical  springs  (27,  35)  acting  upon  the 
valve  plates  (21, 25)  in  a  manner  which  allow  the  valve  plates 
(21,  25)  to  move  independently  to  each  other  to  effect  rapid 
opening  and  re-seating  action. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  i m p r o v e m e n t   in  a  

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

e l e c t r i c a l   p o w e r   t r a n s f o r m e r s .  

A  d e v i c e   of   t h e   t y p e   u n d e r   c o n s i d e r a t i o n   i s  

d i s c l o s e d   in   U . S .   P a t e n t   No.  3 , 2 1 7 , 0 8 2 ,   w h i c h   i s s u e d   o n  

N o v e m b e r   9,  1 9 6 5 .   T h i s   p a t e n t   d i s c l o s e s   two  e m b o d i m e n t s ,  

t h e   f i r s t   as  shown  and  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   1 

to   8,  t h e   s e c o n d   as  shown  and  d e s c r i b e d   w i t h   r e f e r e n c e  

to   F i g .   9.  The  d i f f e r e n c e   b e t w e e n   t h e   two  e m b o d i m e n t s  

i s   t h a t   t h e   f i r s t   u t i l i z e s   two  v a l v e   d i s k s   41  and  51,   w h i l e  

t h e   l a t t e r   u t i l i z e s   a  s i n g l e   v a l v e   d i s k   4 1 a .   In  b o t h  

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

t o   t h e   a c t i o n   of  c o m p r e s s i o n   s p r i n g s   39  and  49,  w h i c h  

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

f o r   any  p r e - s e t   maximum  p r e s s u r e   w i t h i n   t h e   c o n t a i n e r   o n  

w h i c h   t h e   d e v i c e   i s   m o u n t e d .  

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   by  c o n t r a s t  

u t i l i z e s   two  v a l v e   d i s k s   e a c h   of  w h i c h   i s   e x p o s e d   to   a  

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

d i s c h a r g e   and  r e c l o s i n g   t i m e   may  be  i n d e p e n d e n t l y   v a r i e d ,  

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

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

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

r e d u c e   l o s s   of  c o s t l y   g a s e s   or   l i q u i d s   in   t h e   c o n t a i n e r  

on  w h i c h   t h e   d e v i c e   i s   m o u n t e d .   Means  a r e   a l s o   p r o v i d e d   i n  

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

f o r c e   of  one  of  t h e   s p r i n g s   may  be  a d j u s t e d   a f t e r   t h e   d e v i c e  

i s   a s s e m b l e d ,   t h e r e b y   a f f o r d i n g   f l e x i b i l i t y   in   e s t a b l i s h m e n t  

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

The  f e a t u r e s   and  o p e r a t i o n a l   c h a r a c t e r i s t i c s   w h i c h  

t h e   d e v i c e   of  U .S .   P a t e n t   No.  3 , 2 1 7 , 0 8 2   h a v e   in  common  w i t h  

t h e   d e v i c e   of  t h e   s u b j e c t   i n v e n t i o n ,   a r e   c o n s i d e r e d   p e r t i n e n t  

b a c k g r o u n d   f o r   t h i s   s p e c i f i c a t i o n .  



The  p r i m a r y   p u r p o s e   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e  

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

and  r e c l o s i n g   r a t e   of  v a l v e   means   may  be  i n d e p e n d e n t l y  

r e g u l a t e d .  

An  a d d i t i o n a l   p u r p o s e   i s   to   p r o v i d e   means   in   s u c h  

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

may  be  a d j u s t e d   a f t e r   t he   d e v i c e   has   b e e n   a s s e m b l e d .  

T h e s e  a n d   o t h e r   p u r p o s e s   and  f e a t u r e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  r e a l i z e d   f rom  an  u n d e r s t a n d i n g  

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

w h e r e i n :  

F i g .   1  is   a  s e c t i o n a l   e l e v a t i o n a l   v i e w   of  a  

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

c o n d i t i o n   and  m o u n t e d   upon   a  l i q u i d   c o n t a i n i n g   e n c l o s u r e ;  

F i g s .   2  and  3  fo rm  p a r t   of  t h e   s a m e ,   s h o w i n g   p a r t s  

of  t h e   d e v i c e   in  v a r i o u s   o p e r a t i v e   p o s i t i o n s ;  

F i g .   4  i s   a  h a l f   s e c t i o n a l   e l e v a t i o n   v i e w   of  a  

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

d e v i c e s   in   c l o s e d   c o n d i t i o n ;  

F i g s .   5  and  6  a r e   t h e   same,   b u t   s h o w i n g   p a r t s   o f  

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

F i g s .   7,  8  and  9  a r e   s e c t i o n a l   e l e v a t i o n   v i e w s  

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

R e f e r r i n g   now  to   F i g .   1,  n u m e r a l   1  i d e n t i f i e s   a  

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

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

t a n k   3,  shown  in  f r a g m e n t e d   s e c t i o n ,   and  h a v i n g   an  o p e n i n g  

5  w h i c h   e x p o s e s   t h e   c o n t e n t s   of  t h e   t a n k ,   l i q u i d   or  g a s ,  
to   t he   d e v i c e .   D e v i c e   1  i n c l u d e s   a  b a s e   p l a t e   7,  p r e f e r a b l y  

c i r c u l a r   in  c r o s s - s e c t i o n ,   w h i c h   i s   a f f i x e d   by  f a s t e n e r  

means   such   as  m a c h i n e   b o l t s   9,  to   t h e   t o p   of  t h e   t a n k   3 .  

A  g a s k e t   11  may  be  u s e d   to  p r o v i d e   a  l e a k   t i g h t   j o i n t  

b e t w e e n   t h e   d e v i c e   and  t he   t a n k .  

On  t h e   u p p e r   s u r f a c e   of  t h e   b a s e   p l a t e   a  c i r c u m -  

f e r e n t i a l   g r o o v e   13  i s   p r o v i d e d   f o r   r e c e i p t   of  a  s e a t i n g  

means   in  t h e   fo rm  of  a  f l a t   c i r c u l a r   g a s k e t   15  h a v i n g   a  



r a i s e d   l i p   p o r t i o n   17  e x t e n d i n g   a b o u t   t h e   i n n e r   edge   p o r t i o n  

of  t he   g a s k e t .   A  p l u r a l i t y   of  s c r e w   and  w a s h e r   a s s e m b l i e s  

19  r e t a i n   t h e   g a s k e t   15  in   s e a t e d   c o n d i t i o n   in   t h e   g r o o v e  
1 3 .  

A  f i r s t   cup  v a l v e   21  i s   a r r a n g e d   to   p r o j e c t   i n t o  

an  o p e n i n g   23  f o r m e d   in   t h e   b a s e   p l a t e   7,  t h e   u p p e r   p e r i p h -  

e r y   of  t h e   v a l v e   r e s t i n g   u p o n   t h e   r a i s e d   l i p   p o r t i o n   1 7 .  

A  s e c o n d   cup  v a l v e   25,   c o n c e n t r i c a l l y   a r r a n g e d   r e l a t i v e  

v a l v e   21,   i s   p o s i t i o n e d   a b o v e   t h e   f i r s t   cup  v a l v e   21  w i t h  

t h e   l o w e r   o u t e r   p e r i p h e r y   of  v a l v e   25  s e a t e d   upon   t h e  

g a s k e t   15.  C o m p r e s s i v e l y   a r r a n g e d   b e t w e e n   t h e   cup  v a l v e s  

21  and  25,   i s   a  h e l i c a l   s p r i n g   27.  A  c o v e r   29  e n c l o s e s  

t h e   s e c o n d   cup  v a l v e   25,  t h e   l o w e r   end  of  t h e   c o v e r   b e i n g  

a f f i x e d   to   an  o u t e r   s u r f a c e   of  t h e   b a s e   p l a t e   7  by  a  

p l u r a l i t y   of  s c r e w s   31  a r r a n g e d   a b o u t   t h e   p e r i p h e r y   of   t h e  

b a s e   p l a t e .   The  c o v e r   29  has   a  p l u r a l i t y   of   o p e n i n g s   33  

w h i c h   p r o v i d e   f o r   a  f l o w   of  l i q u i d   or  g a s i o u s   m e d i u m  

f rom  w i t h i n   t h e   c o v e r   29.  C o m p r e s s i v e l y   a r r a n g e d   b e t w e e n  

t h e   s e c o n d   cup  v a l v e   25  and  t h e   c o v e r   29,  i s   a  h e l i c a l  

s p r i n g   3 5 .  

I t   w i l l   be  n o t e d   t h a t   s e c o n d   cup  v a l v e   25  i s  

f o r m e d   w i t h   a  c i r c u l a r   g r o o v e ,   or  r e c e s s   37  w h i c h   s e r v e s  

to   m a i n t a i n   t h e   s p r i n g s   27  and  35  in   c o n c e n t r i c   a l i g n m e n t ,  

w h i l e   t h e   t o p   s u r f a c e   of  t h e   c o v e r   29  i s   f o r m e d   to   s t a b i l -  

i z e   t h e   u p p e r   end  of  t h e   s p r i n g   35  a g a i n s t   l a t e r a l   m o v e m e n t .  

S p r i n g   35  m u s t   h a v e   a  g r e a t e r   c o m p r e s s i v e   f o r c e  

t h a n   s p r i n g   27,  so  t h a t   i t   w i l l   m a i n t a i n   t h e   v a l v e   25  i n  

s e a t e d   c o n d i t i o n   upon   t h e   g a s k e t   15  u n t i l   p r e s s u r e   r e l i e f  

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

of  t he   t a n k   l i q u i d   can  be  e s t a b l i s h e d   by  p r o p e r   s e l e c t i o n  

of  c o m p r e s s i v e   f o r c e   of  s p r i n g   35.  I n i t i a l   p r e s s u r e   v a l u e  

to  u n s e a t   t he   v a l v e   21  is   c o n t r o l l e d   by  t h e   c o m p r e s s i v e  

f o r c e   of  s p r i n g   27.  V a l u e s   of  p r e s s u r e   r e l e a s e   can   be  s e t  

f o r   any  d e s i r e d   f i g u r e ,   a  common  r a n g e   f o r   use   on  p o w e r  

t r a n s f o r m e r s   b e i n g   0 , 2 8 1 2   to   1 , 4 0 6 1   k g / c m 2   (4  to   20  p . s . i . g . )  

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

e q u i p m e n t .  



In  o p e r a t i o n   t h e   v a l v e   21  i s   moved  u p w a r d l y   a n d  

is   u n s e a t e d   ( F i g .   2)  when  t h e   p r e s s u r e   in  t h e   t a n k   3 

a t t a i n s   p r e d e t e r m i n e d   v a l u e ,   a l l o w i n g   t h e   gas  or  l i q u i d  

to   f l o w   i n t o   t h e   r e g i o n   b e l o w   t h e   v a l v e   25.  The  p r e s s u r e  

of  t h e   g a s ,   or   l i q u i d   i n v o l v e d ,   i s   e x e r t e d   upon  t h e   v a l v e  

25,  w h i c h ,   t o g e t h e r   w i t h   t h e   a d d e d   l i f t i n g   f o r c e   d e v e l o p e d  

by  t h e   f u r t h e r   c o m p r e s s e d   s p r i n g   27,  c a u s e s   t h e   v a l v e   25  

to   be  u n s e a t e d   ( F i g .   3)  f rom  t h e   f l a t   g a s k e t   15  w h e r e u p o n  

t h e   p r e s s u r i z e d   med ium  w i l l   be  r e l e a s e d   to   a t m o s p h e r e   b y  

way  of  t h e   o p e n i n g   33  of  t h e   c o v e r   29.  Once  t h e   p r e s s u r e  
of  t h e   med ium  r e t u r n s   to   a  p r e d e t e r m i n e d   v a l u e ,   t h e  

s p r i n g   35  w i l l   f o r c e   t h e   v a l v e   25  to   be  s e a t e d   upon   t h e  

f l a t   g a s k e t   1 5 .  

S i m u l t a n e o u s l y ,   t h e   v a l v e   2 1 ,  w i l l   be  r e s e a t e d  

upon  t he   g a s k e t   l i p   17  by  a c t i o n   of  t h e   s p r i n g   27,   w h e r e u p o n  

t h e   d e v i c e   i s   r e t u r n e d   to   i n i t i a l   p o s i t i o n   ( F i g .   1 ) .   T h e  

a c t i o n   of  t h e   d e v i c e   to   p r o v i d e   a  r e l e a s e   of  gas  p r e s s u r e ,  
i s   e x t r e m e l y   r a p i d ,   s u c h   a c t i o n   b e i n g   more  f u l l y   d e s c r i b e d  

in  t he   o p e r a t i o n a l   t h e o r y   s e t   f o r t h   in  p a t e n t   3 , 2 1 7 , 0 8 2 .  

A  s e c o n d   e m b o d i m e n t , ' i l l u s t r a t e d   in  F i g s .   4  to   6 ,  

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

of  t h e   f i r s t   e m b o d i m e n t   d e s c r i b e d   a b o v e .   More  p a r t i c u l a r l y ,  

t h e   s e c o n d   e m b o d i m e n t   u t i l i z e s   a  d i s k - l i k e   f i r s t   v a l v e  

p l a t e   41  h a v i n g   a  p e r i p h e r a l   g r o o v e   43  in  w h i c h   i s   s e a t e d  

a  c o m p r e s s i o n   s p r i n g   45.  The  v a l v e   p l a t e   41  s e a t s   upon   a  

v a l v e   s e a t i n g   m e a n s ,   n a m e l y ,   a  c i r c u l a r   g a s k e t   47  p o s i t i o n e d  

in  a  b a s e   p l a t e   49,  s i m i l a r   in  s t r u c t u r e   and  f u n c t i o n   t o  

b a s e   p l a t e   7  of  t h e  f i r s t   e m b o d i m e n t .  

A  v a l v e   s e a t   51  s u r r o u n d s   an  u p p e r   p o r t i o n   o f  

t he   b a s e   p l a t e   49,  and  s u p p o r t s   a  c i r c u l a r   g a s k e t   53.  A 

s e c o n d   v a l v e   55,  w h i c h   i s   a  c u p - l i k e   c o n f i g u r a t i o n ,   a n d  

c o n c e n t r i c a l l y   a r r a n g e d   r e l a t i v e   t h e   v a l v e   41,  e n g a g e s  
the   g a s k e t   53  and  has   a  p e r i p h e r a l   s h o u l d e r   57  upon   w h i c h  

a  c o m p r e s s i o n   s p r i n g   59  is   s e a t e d .   The  u p p e r   end  of  t h e  

s p r i n g   45  a b u t s   t h e   i n n e r   s u r f a c e   of  t h e   v a l v e   55.  A  t o p  

p l a t e   61  i s   a r r a n g e d   a b o v e   t h e   v a l v e   55,  and  has   a  c i r c u m -  



f e r e n t i a l   r e c e s s   63  in   w h i c h   t h e   u p p e r   end  of  t h e   s p r i n g  

59  i s   s e a t e d .   A  p l u r a l i t y   of  b o l t s   65  a r e   a r r a n g e d   t o  

p o s i t i o n a l l y   m a i n t a i n   t h e   s p r i n g   59,  and  a l l o w   a d j u s t a b l e  

c o m p r e s s i o n   t h e r e o f .  

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

in  t h e   t r a n s f o r m e r   t a n k   7  to   u n s e a t   t h e   v a l v e   41  w i l l  

d e p e n d   upon   c e r t a i n   v a r i a b l e s ,   s u c h   as  r e l a t i v e   p r e s s u r e  

s e n s i t i v e   a r e a s   of  t h e   v a l v e s   41  and  55,  as  w e l l   as  t h e  

c o m p r e s s i v e   f o r c e   of  t h e   s p r i n g s   45  and  59.  In  o n e  

p r e s s u r e   r e l i e f   d e v i c e   made  in  a c c o r d a n c e   w i t h   t h e   i n v e n -  

t i o n ,   a r e a s   of  v a l v e s   41  and  55  w e r e   1 4 8 , 3 8   c m 2 ( 2 3   s q . i n . )  

and   2 9 4 , 8 3   cm2  ( 4 5 . 7   s q . i n . )   r e s p e c t i v e l y ,   and   s p r i n g s   4 5  

and   59  h a d   a  c o m p r e s s i v e   f o r c e   of  4 , 5 6 9 9   k g / c m 2   (65   l b s / s q . i n . )  

a n d   5 , 0 6 2 1   k g / c m 2   ( 7 2  I b s / s q . i n . r e s p e c t i v e l y   when   c o m p r e s s e d  

7 , 6 2   cm  (3  i n c h e s ) .   S u c h   d e s i g n   c o n s t a n t s ,   a l l o w e d   u n s e a t i n g  

of   t h e   v a l v e   4 1 ,   w h e n   t h e   f l u i d   p r e s s u r e   r e a c h e d  

0 , 5 6 2 5   k g / c m 2   +  0 , 0 7 0 3   (8  p . s . i . g .   +  1 ) .  

F i g .   4  i l l u s t r a t e s   t h e  n o n - o p e r a t i v e ,   or  c l o s e d  

c o n d i t i o n   of  t h e   d e v i c e .   F i g .   5  i l l u s t r a t e s   t h e   i n i t i a l  

s t a g e   of  o p e r a t i o n   when  t h e   v a l v e   41  i s   f o r c e d   o f f   t h e  

s e a l i n g   g a s k e t   47  by  r e a s o n   of  f l u i d   p r e s s u r e   w i t h i n   t h e  

t r a n s f o r m e r   t a n k   3  r e a c h i n g   p r e s e t   u n s e a t i n g   p r e s s u r e .  

F i g .   6  i l l u s t r a t e s   u n s e a t i n g   of  t h e   v a l v e   55,   by  r e a s o n   o f  

f l u i d   p a s s i n g   v a l v e   41,  in   w h i c h   c o n d i t i o n   t h e   f l u i d   i s  

r e l e a s e d   to   a t m o s p h e r e ,   as  shown .   Once  t h e   p r e s s u r e   i n  

t h e   t a n k   3  f a l l s   to   a  p r e d e t e r m i n e d   v a l u e ,   i . e . ,   b e l o w  

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

to  r e t u r n   t h e   v a l v e   to   t h e   c l o s e d   c o n d i t i o n   i l l u s t r a t e d  

in  F i g .   4 .  

The  e m b o d i m e n t   i l l u s t r a t e d   in  F i g .   7  i n c o r p o r a t e s  

a  f l a t   d i s c   v a l v e   69  a r r a n g e d   to  s e a t   upon  a  v a l v e   s e a t i n g  

means   in   t h e   f o rm  of  a  c i r c u l a r   g a s k e t   71  p o s i t i o n e d   i n  

a  b a s e   p l a t e   73,   w h i c h   is  m o u n t e d   a t o p   a  t r a n s f o r m e r   t a n k  

in  t h e   m a n n e r   of  t h e   p r e d e s c r i b e d   e m b o d i m e n t s .   A  s e c o n d  

v a l v e   75  c o n c e n t r i c   w i t h   v a l v e   69,  i s   a r r a n g e d   to   e x t e n d  

a b o u t   t h e   p e r i p h e r y   of  t h e   v a l v e   69,  an  o u t e r   r e g i o n   77 

of  t h e   v a l v e   e x t e n d i n g   d o w n w a r d l y   and  in  s e a l i n g   c o n t a c t  



w i t h   a  f l e x i b l e   s e a l   79  s u p p o r t e d   in  t h e   b a s e   p l a t e   7 3 .  

The  f l e x i b l e   s e a l   79  i s   d i s c l o s e d   and  c l a i m e d   in  ou r   c o -  
p e n d i n g   E u r o p e a n   p a t e n t   a p p l i c a t i o n   No.  8 2 2 0 1 5 6 8 . 1 .  

An  i n n e r   p a r t   81  of  v a l v e   75  e x t e n d s   u p w a r d l y   a d j a c e n t   a  

h e l i c a l   s p r i n g   83.  The  l a t t e r   i s   c o m p r e s s i v e l y   a r r a n g e d  

b e t w e e n   t he   v a l v e   75  and  a  c o v e r   85  a f f i x e d   to   t h e   b a s e  

p l a t e   73  by  s c r e w s   87.  One  or  more  o p e n i n g s   89  a r e  

p r o v i d e d   in  t he   c o v e r   f o r   r e l e a s e   of  p r e s s u r e   f l u i d ,   a s  

w i l l   l a t e r   be  d e s c r i b e d .  

A f f i x e d   to  t h e   u p p e r   s u r f a c e   of  t h e   v a l v e   69  i s   a  

s h i e l d   91  w h i c h   e n c i r c l e s   a  h e l i c a l   s p r i n g   93  c o m p r e s s i v e l y  

a r r a n g e d   b e t w e e n   t h e   v a l v e   69  and  t h e   c o v e r   85.  S p r i n g   93  

i s   s t r o n g e r   c o m p r e s s i v e l y   t h a n   s p r i n g   8 3 .  

L i k e   t he   p r e v i o u s   d e s c r i b e d   e m b o d i m e n t s ,   t h e  

a m o u n t   of  f l u i d   p r e s s u r e   in   t r a n s f o r m e r   t a n k   7  to   u n s e a t  

t h e   v a l v e   69,  w i l l   d e p e n d   upon   v a l v e   r a t i o   v a r i a b l e s   a n d  

s p r i n g   r a t e   v a r i a b l e s ,   a l l   of  w h i c h   can  be  a r r i v e d   a t  

u s i n g   w e l l   known  d e s i g n   t e c h n i q u e s .  

I t   i s   to   be  n o t e d   t h a t   r e s e a t i n g   a c t i o n   of  t h e  

v a l v e   69  is   m a x i m i z e d   s i n c e   t h e   more   p o w e r f u l   s p r i n g   93  

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

a r e a   of  v a l v e s   69  and  75.   D u r i n g   s e a t i n g   m o v e m e n t   t h e  

v a l v e s   w i l l   be  b r i e f l y   s e p a r a t e d .   F a s t   c l o s i n g   a c t i o n   o f  

the   v a l v e   69  s e r v e s   to   r e d u c e   f l u i d   e . g . ,   o i l ,   l o s s   i n  

t h e   t r a n s f o r m e r   t a n k   7 .  

The  e m b o d i m e n t   of   F i g .   8  i s   s i m i l a r   to   t h a t   o f  

F i g .   7  e x c e p t   f o r   m i n o r   d e s i g n   c h a n g e s ,   s u c h   as  a  p u r g e  
v a l v e   95,  w h i c h   i s   u s e d   to   a l l o w   e s c a p e   of  a i r   in   t h e  

t r a n s f o r m e r   t a n k   d u r i n g   f i l l i n g ,   and  an  a c c e s s   p l a t e   97  

a r r a n g e d   in  an  o p e n i n g   of  a  c o v e r   99,  and  p o s i t i o n a l l y  

m a i n t a i n e d   by  a  p l u r a l i t y   of  c l i p   means   101.   The  a c c e s s  

p l a t e   p r o v i d e s   a c c e s s   to   t h e   p u r g e   v a l v e   9 5 .  

The  e m b o d i m e n t   of  F i g .   9  i s   s i m i l a r   to   t h a t   o f  

F i g s .   7  and  8  e x c e p t   i t   i n c o r p o r a t e s   a  v a l v e   103  w h i c h  

i s   c u p - s h a p e d .   A  s e c o n d   v a l v e   105  s e a t s   upon   t h e   v a l v e  

103,   and  is   c o n c e n t r i c   t h e r e w i t h ,   w h i l e   h e l i c a l   s p r i n g   83 



i s   c o m p r e s s i v e l y   a r r a n g e d   b e t w e e n   t h e   v a l v e   105 ,   and  a  

c o v e r   1 0 7 .  

S p r i n g   93  i s   c o m p r e s s i v e l y   a r r a n g e d   b e t w e e n   t h e  

v a l v e   103  and  t h e   s h o u l d e r   of  a  s l e e v e   109 .   An  a d j u s t i n g  

s c r e w   m e a n s   111  is   a r r a n g e d   in   t h e   c o v e r   109  t o   s e a t   u p o n  

t h e   s h o u l d e r   of  t h e   s l e e v e   109  w h e r e b y   c o m p r e s s i v e  

a d j u s t m e n t   of   t h e   s p r i n g   93  can  be  a c h i e v e d .  

I t   i s   to   be  n o t e d   t h a t   t h e   e m b o d i m e n t   of  F i g s .  

7,  8  and  9  h a v e   b a s i c   f e a t u r e s   in  common,  n a m e l y ,   b o t h  

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

p r i o r   to   p r e s s u r e   r e l e a s e   o p e r a t i o n ,   and  t h e   c o m p r e s s i o n  

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

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

of  a r e a   and  s p r i n g   p r e s s u r e   f a c t o r s ,   as  d i s c u s s e d   a b o v e .  

I t   i s   a l s o   to   be  n o t e d   t h a t   a l l   f i v e   e m b o d i m e n t s  

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

n a m e l y   t h e   two  v a l v e s   in  e a c h   move  i n d e p e n d e n t l y   d u r i n g  

c e r t a i n   o p e r a t i o n   p h a s e s .   In  t h e   F i g .   1  and  4  e m b o d i m e n t s ,  

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

v a l v e ,   w h i l e   in   t h e   F i g .   7,  8  and  9  e m b o d i m e n t s ,   t h e   i n n e r  

v a l v e   s e a t s   p r i o r   to   t h e   s e a t i n g   of  t h e   o u t e r   v a l v e .   S u c h  

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

of  t h e   s p r i n g s   b e a r i n g   upon  e a c h   v a l v e .   As  a  r e s u l t ,   m o r e  

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

s u c h   d e v i c e s   of  t h e   p r i o r   a r t .  



1.  A  p r e s s u r e   r e l i e f   dev i ce   (1)  for   m o u n t i n g   upon  a  

c o n t a i n e r   (3)  h o l d i n g   a  p r e s s u r i z a b l e   m e d i u m , c h a r a c t e r i z e d   b y  

c o n c e n t r i c a l l y   a r r a n g e d   v a l v e s   (21,  25;  41,  55;  69,  77),   s e a t i n g  

means  (17,  15;  47,  53;  71,  79)  e n g a g e a b l e   by  the  v a l v e s   t o  

p r e v e n t   r e l e a s e   of  p r e s s u r i z e d   medium  from  a  c o n t a i n e r   (3)  on  

which  the  d e v i c e   is  mounted ,   and  c o m p r e s s i o n   means  (27,  3 5 ;  

45,  59;  93,  88)  a c t i n g   upon  the  v a l v e s   and  a r r a n g e d   so  t h a t   t h e  

v a l v e s   may  move  i n d e p e n d e n t l y   of  one  a n o t h e r   when  d i s e n g a g e d  

from  the  s e a t i n g   m e a n s .  

2.  A  p r e s s u r e   r e l i e f   d e v i c e   as  in  c l a im  1,  c h a r a c t e r i z e d   i n  

t h a t   s a id   d e v i c e   i n c l u d e s   a  base  p l a t e   (7)  h a v i n g   a  c e n t r a l  

open ing   (23) ,   a  f l a t   g a s k e t   (15)  mounted  upon  the  base  p l a t e   ( 7 )  

and  s u r r o u n d i n g   s a i d   open ing   (23 ) ,   a  f i r s t   v a l v e   (21)  p o s i t i o n e d  

in  the  open ing   (23)  and  h a v i n g   a  p e r i p h e r a l   p o r t i o n   s e a t a b l e  

upon  sa id   g a s k e t   (15 ) ,   a  second  va lve   (25)  p o s i t i o n e d   above  s a i d  

f i r s t   va lve   (21)  and  c o n c e n t r i c   t h e r e w i t h ,   s a id   second  v a l v e   ( 2 5 )  

h a v i n g   a  p e r i p h e r a l   p o r t i o n   s e a t a b l e   upon  s a i d   g a s k e t   ( 15 ) ,   a  

f i r s t   h e l i c a l   s p r i n g   (27)  c o m p r e s s i v e l y   p o s i t i o n e d   be tween   s a i d  

v a l v e s   (21,  25),   a  cover   (29)  s e c u r e d   to  the  base  p l a t e   (7)  a n d  

h a v i n g   a  f l u i d   e scape   open ing   (33) ,   and  a  second  h e l i c a l   s p r i n g  

(35)  o o m p r e s s i v e l y   p o s i t i o n e d   be tween   the  second  va lve   (25)  a n d  

the  cover(29) ,   s a id   s p r i n g s   (27,  35)  b e i n g   f u r t h e r   c o m p r e s s i b l e  

upon  a t t a i n m e n t   of  a  p r e d e t e r m i n e d   medium  p r e s s u r e   in  t h e  

c o n t a i n e r   whereby  the  v a l v e s   (21,  25)  are  u n s e a t e d   from  t h e  

g a s k e t   ( 1 5 ) .  

3.  A  p r e s s u r e   r e l i e f   dev ice   as  in  c l a im  2,  c h a r a c t e r i z e d   i n  

t h a t   the  f i r s t   v a l v e   (41)  covers   the  c e n t r a l   open ing   and  i s  

s e a t a b l e   upon  the  f l a t   g a s k e t   (47) ,   a  v a l v e   s ea t   (51)  s u p p o r t e d  

upon  the  base  p l a t e   ( 49 ) ,   a  second  g a s k e t   (53)  mounted  upon  t h e  

va lve   sea t   ( 51 ) ,   a  top  p l a t e   (61)  p o s i t i o n e d   above  sa id   s e c o n d  

va lve   (55)  and  s e c u r e d   to  the  base  p l a t e   ( 49 ) ,   and  sa id   s p r i n g s  

(45,  59)  be ing   f u r t h e r   c o m p r e s s i b l e   upon  a t t a i n m e n t   of  a  

p r e d e t e r m i n e d   medium  p r e s s u r e   in  the  c o n t a i n e r   whereby  the  f i r s t  

va lve   (41)  w i l l   be  u n s e a t e d   from  the  f i r s t   g a s k e t   (47) ,   f o l l o w i n g  

which  the  second  va lve   (55)  w i l l   be  u n s e a t e d   from  the  s e c o n d  

g a s k e t   ( 5 3 ) .  



4.  A  p r e s s u r e   r e l i e f   d e v i c e   as  in  e i t h e r   of  c l a ims   2  or  3 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   second  s p r i n g   (35,  59)  is  of  g r e a t e r  

c o m p r e s s i v e   s t r e n g t h   than   sa id   f i r s t   s p r i n g   (27,  4 5 ) .  

5.  A  p r e s s u r e   r e l i e f   d e v i c e   as  in  e i t h e r   of  c l a ims   2  or  4 ,  

c h a r a c t e r i z e d   in  t h a t   a  f l e x i b l e   s ea l   (79)  is  mounted  in  the  b a s e  

p l a t e   (73)  and  is  in  r u b b i n g   c o n t a c t   wi th   a  downwardly   e x t e n d i n g  

p o r t i o n   (77)  of  the  second   v a l v e   (75 ) ;   a  cover   (85,  99)  i s  

s e c u r e d   to  the  base  p l a t e   (73)  and  has  a  f l u i d   e scape   o p e n i n g  

(89) ,   and  a  c i r c u l a r   s h i e l d   (91)  is  a f f i x e d   to  the  upper   s u r f a c e  

of  the  f i r s t   va lve   ( 6 9 ) .  

6.  A  p r e s s u r e   r e l i e f   d e v i c e   as  in  c la im  2,  c h a r a c t e r i z e d   i n  

t h a t  a   purge  va lve   (95)  is  p o s i t i o n e d   in  the  f i r s t   va lve   (69)  so  

t h a t   the  c o n t a i n e r   may  be  open  to  a t m o s p h e r e   d u r i n g   f i l l i n g   o f  

the  c o n t a i n e r   wi th   l i q u i d   med ium.  

7.  A  p r e s s u r e   r e l i e f   d e v i c e   as  in  c la im  2,  c h a r a c t e r i z e d   i n  

t h a t   an  a c c e s s   p l a t e   (97)  is   p r o v i d e d   in  the  cover   (99)  w h i c h  

a c c e s s   p l a t e   (97)  may  be  r e m o v e d  t o   p r o v i d e   a c c e s s   to  the  p u r g e  

v a l v e   ( 9 5 ) .  
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