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(54)  A  device  for  limiting  the  gas  flow  in  a  discharge  valve  for  gas  lighters  and  method  of  calibrating  said  device. 

A  device  for  limiting  the  gas  flow  in  a  discharge  valve  for 
gas  lighter  without  flame  adjustment  has  a  filter  limiting  the 
flame  height  of  the  type  compressed  when  mounting  the 
device. 

In  order  to  compensate  for  changes  in  flame  height  with 
changes  in  temperature  the  filter  (1)  is  compressed  between 
two  elements  (3,  4)  of  different  material  having  different 
linear  thermal  expansion  coefficients,  anchored  (8)  to  each 
other  at  an  end  remote  from  the  filter  and  free  to  expand 
independently  of  each  other,  due  to  temperature  changes,  at 
the  other  end. 

The  initial  permanent  calibration  of  the  filter  is  carried 
out  at  a  constant  reference  temperature,  prior  to  the 
mounting  of  the  device  in  the  lighter,  by  measuring  during 
the  compression  operation  of  the  filter  the  flow  of  a  fluid 
which  is  caused  to  flow  through  the  filter,  and  stopping  the 
compression  when  the  flow  of  the  fluid  flowing  through  the 
filter  has  a  value  corresponding  to  the  value  of the  predeter- 
mined  gas  flow  and  such  as  to  limit  the  flame  height  at  the 
desired  value. 



1 
T h i s   i n v e n t i o n   r e l a t e s   to   g a s   l i g h t e r s   and  more   p a r t i c u l a r -  

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

ve  of  g a s   l i g h t e r s   w i t h o u t   f l a m e   a d j u s t m e n t   and   a  m e t h o d   o f  

c a l i b r a t i n g   s u c h   a  d e v i c e .  

T h a t   t he   gas   l i g h t e r s   a r e   or  n o t   p r o v i d e d   w i t h   a  f l a m e  

h e i g h t   a d j u s t i n g   m e a n s   to   be  o p e r a t e d   by  t h e   u s e r ,   t h e y   a r e  

g e n e r a l l y   p r o v i d e d   w i t h   a t   l e a s t   a  f i l t e r   l i m i t i n g   the   f l a m e  

h e i g h t   to  a  l o w e r   v a l u e   t h a n   t h e   maximum  h e i g h t   p e r m i s s i b l e  

f o r   s e c u r i t y   p u r p o s e s .   T h i s   f i l t e r   i s   f o r m e d   of  a  p o r o u s  

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

a d j u s t   in   the   m o u n t i n g   o p e r a t i o n   the   c o m p r e s s i o n   of  such   a  

f i l t e r   a c c o r d i n g   to   t he   maximum  d e s i r a b l e   f l o w .  

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

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

m o u n t e d ,   and  of  s t o p   or   s i m i l a r   e l e m e n t s   l i m i t i n g   t h e   s t r o k e  

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

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

of   t h e   a d j u s t i n g   r i n g   n u t   of  t h e   l i g h t e r   ( s e e   F r e n c h   p a t e n t  

No.  7 5 . 1 8 1 6 1 ) .  

I n   any   c a s e   a l l   t h e s e   m e a n s   p r e s u m e   a  r e g u l a t i o n   or  a d j u s t -  



m e n t   o p e r a t i o n   c a r r i e d   o u t   d u r i n g   the   m o u n t i n g   o p e r a t i o n  

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

a f t e r   t h e   g a s   h a s   b e e n   a d m i t t e d   i n t o   t h e   t a n k .  

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

s t a n d a r d   g a s   p r e s s u r e   a t   a  s t a n d a r d   r e f e r e n c e   t e m p e r a t u r e .  

S i n c e   i t   i s   w e l l   known   t h a t   t h e   g a s   p r e s s u r e   c h a n g e s   i n   d e -  

p e n d e n c e   of  t h e   t e m p e r a t u r e ,   a l l   t h e   s y s t e m s   u s e d   up  to   n o w  

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

l i g h t e r s   c a u s e   a p p r e c i a b l e   c h a n g e s   i n   t h e   f l a m e   h e i g h t   w i t h   : 

c h a n g e s   i n   t h e   a m b i e n t   t e m p e r a t u r e .  

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

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

of  s a f e t y   i n   u s e ,   b u t   a l s o   p a r t i c u l a r l y   u n d e s i r a b l e   to   t h e  

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

i n   t h e   c a s e   of   p i e z o e l e c t r i c   or   b a t t e r y   l i g h t i n g .  

T h i s   i n v e n t i o n   i n t e n d s   to   o b v i a t e   t h e   a b o v e   m e n t i o n e d   d i s -  

a d v a n t a g e s   of  t h e   p r i o r   a r t   g a s   l i g h t e r s ,   w i t h o u t   f l a m e   a d -  

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

f l a m e   h e i g h t   i s   k e p t   n e a r l y   f i x e d   w i t h   c h a n g e s   i n   t h e   t e m -  

p e r a t u r e   a n d   c o n s e q u e n t l y   i n   t h e   g a s   p r e s s u r e   i n   t h e   t a n k ,  

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

f l o w ,   and   w h i c h   i s   a t   the   same  t i m e   of  a  l ow  m a n u f a c t u r i n g  

c o s t .  

More  p a r t i c u l a r l y ,   i t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to   p r o -  

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

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

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

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



to   a  p r e d e t e r m i n e d   e x t e n t ,   c h a r a c t e r i z e d   i n   t h a t   the   f i l t e r  

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

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

c h o r e d   to  e a c h   o t h e r   a t   one  end  and  f r e e   to   e x p a n d   i n d e p e n -   I 

d e n t l y   of  e a c h   o t h e r ,   due  to   t e m p e r a t u r e   c h a n g e s ,   a t   t h e   ! 

o t h e r   e n d .  

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

of   t h e   two  e l e m e n t s   b e t w e e n   w h i c h   t h e   f i l t e r   i s   c o m p r e s s e d ,  

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

c a u s e   as   a  r e s u l t   a  c h a n g e   in   t h e   g a s   p r e s s u r e   and  c o n s e q u e n t -  

l y   a  c h a n g e   i n   t h e   f l a m e   h e i g h t ,   t he   c o m p r e s s i o n   on  t h e   f i l t e r  

a l s o   c h a n g e s  w i t h   c h a n g e s   in   t he   t e m p e r a t u r e   and  c a u s e s   t h e  

g a s   f l o w   w h i c h   f l o w s   t h r o u g h   t h e   f i l t e r   to   c h a n g e   c o r r e s -  

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

f l a m e   h e i g h t .   By  m e a n s   of  a  s u i t a b l e   c h o i c e   of  t he   m a t e r i a l  

of  t h e   e l e m e n t s   and  a  s u i t a b l e   s i z i n g   of  t he   e l e m e n t s   a n  -  

a u t o m a t i c   p r a c t i c a l l y   c o m p l e t e   c o m p e n s a t i o n   f o r   t he   d i f f e r e n -  

c e s   i n   t h e   g a s   p r e s s u r e   in   d e p e n d e n c e   of  t h e   t e m p e r a t u r e   c a n  

be  o b t a i n e d .  

The  e f f e c t   of  t h e   f i l t e r   c o m p r e s s i o n   c o r r e c t l y   f o l l o w s   t h e  

c h a n g e   i n   t he   t e m p e r a t u r e   i f   t he   two  d i f f e r e n t i a l   l i n e a r   e x -  

p a n s i o n   e l e m e n t s   a r e   c o n n e c t e d   to  e a c h   o t h e r   a t   t h e   end  r e m o t e  

f r o m   t he   f i l t e r .  

The  l i n e a r   l e n g t h   of  t he   e x p a n s i o n   e l e m e n t s   i s   d e t e r m i n e d   i n  

d e p e n d e n c e   of  t h e i r   e x p a n s i o n   c o e f f i c i e n t s   w i t h   r e s p e c t   t o  

t h e   c h a n g e   of  t he   p o r o s i t y   c h a r a c t e r i s t i c s   of  the   f i l t e r   a t  

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

d e s i r e d   and  n e a r l y   i n v a r i a b l e   v a l u e   of  t h e   f l a m e   h e i g h t   w h a t -  

e v e r   t h e   a m b i e n t   t e m p e r a t u r e   may  b e .  



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

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

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

by  m e a n s   of  an  a x i a l   d e f o r m a t i o n   of   t he   j a c k e t   or  by  o t h e r  

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

t h e   p r e d e t e r m i n e d   v a l u e   w h i c h   i s   s u c h   a s   to   l i m i t   t he   m a x i -  

mum  f l a m e   h e i g h t   to   t h e   d e s i r e d   v a l u e .  

The  d e f o r m a t i o n   of   t he   j a c k e t   or  t he   a c t i o n   of   t h e   m e c h a n i c a l  

p r e s s u r e   m e a n s   i s   c a r r i e d   o u t   a t   a  s t a n d a r d   r e f e r e n c e   t e m p e -  

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

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

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

i n g   t h r o u g h   the   f i l t e r .  

The  m e a s u r i n g   a p p a r a t u s   c a n   s u i t a b l y   c o n s i s t   of  a  c o m p r e s s e d  

a i r   f l o w m e t e r   or  any  o t h e r   m e a n s   a d a p t e d   to   d e t e r m i n e   t h e  

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

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

m a t i o n   e q u i p m e n t   of  t he   j a c k e t   so  a s   to   c a u s e   a  s t o p   i n   t h e  

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

d e t e r m i n e d   v a l u e .  

The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f r o m   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 ,   g i v e n   m e r e l y   by  way  of  e x a m p l e   a n d  

t h e r e f o r e   i n   no  l i m i t i n g   s e n s e ,   of  two  e m b o d i m e n t s   t h e r e o f  

r e f e r r i n g   to   the   a c c o m p a n y i n g   d r a w i n g s ,   i n   w h i c h :  

F i g .   1  i s   a  p a r t i a l   a x i a l   c r o s s - s e c t i o n   of  a  v a l v e   f o r   a  g a s  

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

l i m i t i n g   d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   o b t a i n e d   by  m e a n s  

of   a  c a l i b r a t i o n   c a r r i e d   o u t   by  d e f o r m a t i o n   of   t h e   j a c k e t ;  



F i g .   2  i s   an  a x i a l   c r o s s - s e c t i o n   of  a  v a l v e   q u i t e   s i m i l a r  

to   t h a t   of  F i g .   1  b u t   w i t h   a  c a l i b r a t i o n   c a r r i e d   ou t   b y  

m e a n s   of  a  m e c h a n i c a l   p r e s s u r e   d e v i c e   a c t i n g   on  the   i n n e r  

e l e m e n t .  

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

1  f o r   r e g u l a t i n g   t h e   g a s   f l o w   i s   c o n t a i n e d   i n   a  v a r i a b l e   v o -  

lume  c h a m b e r   2  s u i t a b l y   f o r m e d   by  a  c e n t r a l   c y l i n d r i c a l   b o d y  

3  made  of  a  m a t e r i a l   h a v i n g   a  h i g h   l i n e a r   e x p a n s i o n   c o e f f i -  

c i e n t   and  c o v e r e d   o u t s i d e   by  a  j a c k e t   4  made  of  a  m a t e r i a l  

h a v i n g   a  low  l i n e a r   e x p a n s i o n   c o e f f i c i e n t .   I n   o r d e r   to   c o n -  

t a i n   t he   f i l t e r   1  and   p r o v i d e   a  p r o j e c t i n g   b u r n e r   5  a d a p t e d  

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

a  n o z z l e   6  and  a  w a s h e r   7  a r e   i n t e r p o s e d   w h i c h   a r e   a n y w a y  

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

v i c e .  

The  j a c k e t   4  i s   f i r m l y   a n c h o r e d   to   t he   c e n t r a l   c y l i n d r i c a l  

b o d y   3  by  m e a n s   of  a  m e c h a n i c a l   h o o k i n g   8  so  as   to  c a u s e   a n  

e f f e c t i v e   v o l u m e t r i c   c h a n g e   of  t he   c h a m b e r   2  a t   any   m i n i m u m  

m u t u a l   d i m e n s i o n a l   c h a n g e   in   t he   e l e m e n t s   3  and  4  w i t h   c h a n g e s  

i n   t h e   t e m p e r a t u r e .  

The  c a l i b r a t i n g   c o m p r e s s i o n   of  t h e   f i l t e r   1  i s   c a r r i e d   o u t  

by  m e a n s   of  an  a x i a l   d e f o r m a t i o n   of  t he   e d g e s   9  and  10  o f  

t h e   j a c k e t   4  a t   a  s t a n d a r d   r e f e r e n c e   t e m p e r a t u r e .  

A  p o r o u s   d i p p i n g   e l e m e n t   11  s u p p l i e s   g a s   i n   a  l i q u i d   p h a s e  

to   t he   f i l t e r   1  by  c o n v e y i n g   i t   by  c a p i l l a r i t y   f rom  the   t a n k  

1 2 .  

I t   i s   in   f a c t   i m p o r t a n t   t h a t   t h e   c o n v e r s i o n   of  t he   gas   f r o m  

t h e   l i q u i d   p h a s e   to   t he   g a s e o u s   p h a s e   t a k e s   p l a c e   a l w a y s   i n  



t h e   f i l t e r   1  and  t he   p a s s a g e   13  of  t he   n o z z l e   to   a v o i d   d i s -  

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

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

l i g h t e r   and  c an   be  m o u n t e d   i n   t h e   t a n k   h o u s i n g   15  f . e .   b y  

f o r c i n g   i t   in   a  s e a t   14  by  m e a n s   of  a  s u i t a b l e   m e c h a n i c a l  

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

t h e   j a c k e t   4 .  

T h i s   f l o w   can   be  p r e v e n t e d   a l s o   by  m e a n s   of  a  g a s k e t   16  o r  

by  i n t e r p o s i n g   a  d e f o r m a b l e   and   r e . s i l i a n t   m a t e r i a l   of  a  

d i f f e r e n t   t y p e .  

From  t h e   a b o v e   i s   s e e n   t h a t   t h e   l i m i t a t i o n   of  t h e   f i x e d  

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

1  c a r r i e d   o u t   o r i g i n a l l y   by  an  a x i a l   d e f o r m a t i o n   of  t h e  

e d g e s   9  and   10  of   t h e   j a c k e t   4  a t   a  s t a n d a r d   r e f e r e n c e   t e m -  

p e r a t u r e ,   by  s i m u l t a n e o u s l y   m e a s u r i n g   the   f l o w   of  a  f l u i d  

t h r o u g h   t h e   f i l t e r .   T h i s   d e f o r m a t i o n   o p e r a t i o n   of  t h e   e d g e s  

9  and   10  i s   s t o p p e d   when  t h e   f l u i d   f l o w   r e a c h e s   t h e   d e s i r e d  

v a l u e .  

A  s u i t a b l e   l e n g t h   s i z i n g   of  t h e   c y l i n d r i c a l   b o d y   3  and  t h e  

j a c k e t   4  d e t e r m i n e s   a  s u i t a b l e   h i g h e r   c o m p r e s s i o n   of  t h e  

f i l t e r   1  w i t h   i n c r e a s i n g   t e m p e r a t u r e   and   i t s   s u i t a b l e   d e -  

c o m p r e s s i o n   w i t h   d e c r e a s i n g   t e m p e r a t u r e ;   s i n c e   t he   g a s  

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

f l o w   i s   k e p t   n e a r l y   c o n s t a n t   and   t he   f l a m e   h e i g h t   u n d e r g o e s  

p r a c t i c a l l y   no  a p p r e c i a b l e   c h a n g e s .  

In   F i g .   2  t h e r e   i s   shown  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n   i n   w h i c h ,   h o w e v e r ,   t h e  



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

s c r e w i n g   t he   n o z z l e   6  i n   t h e   j a c k e t   4  by  m e a n s   of  t h e   t h r e a d  

17  s u i t a b l y   l o c k e d   p e r m a n e n t l y   a g a i n s t   u n s c r e w i n g   a f t e r   c a -  

l i b r a t i o n .  

W h i l e   b u t   two  e m b o d i m e n t s   of  t h e   i n v e n t i o n   have  b e e n   s h o w n  

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

m o d i f i c a t i o n s   can   be  made  w i t h o u t   d e p a r t i n g   f r o m   t h e   s c o p e  

of  t he   i n v e n t i o n .  



1.  A  d e v i c e   f o r   l i m i t i n g   t h e   g a s   f l o w   i n   a  d i s c h a r g e   v a l v e  

f o r   g a s   l i g h t e r s   w i t h o u t   f l a m e   a d j u s t m e n t   and   f o r   a u t o m a -  

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

d e n c e   of  t h e   t e m p e r a t u r e ,   of  t he   t y p e   c o m p r i s i n g   a  p o r o u s  

f i l t e r   c o m p r e s s e d   to   a  p r e d e t e r m i n e d   e x t e n t ,   c h a r a c t e r i z e d  

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

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

c o e f f i c i e n t s ,   a n c h o r e d   to   e a c h   o t h e r   a t   one  end  and  f r e e   t o  

e x p a n d   i n d e p e n d e n t l y   of   e a c h   o t h e r ,   due  to  t e m p e r a t u r e  

c h a n g e s ,   a t   t he   o t h e r   e n d .  

2.  A  d e v i c e   a s   c l a i m e d   i n   c l a i m   1,   c h a r a c t e r i z e d   i n   t h a t  

one  of  t h e   e l e m e n t s   i s   f o r m e d   by  an  i n n e r   b o d y   w h i c h   c o n -  

t a i n s   a  p o r o u s   d i p p i n g   e l e m e n t   s u p p l y i n g   g a s   i n   a  l i q u i d  

p h a s e   by  c o n v e y i n g   i t   by  c a p i l l a r i t y   f r o m   t h e   t a n k ,   a n d - t h e  

o t h e r   e l e m e n t   i s   f o r m e d   by  a  j a c k e t   c o v e r i n g   t h e   i n n e r   b o d y ,  

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

h i g h e r   t h a n   t h a t   of  t h e   j a c k e t .  

3.  A  d e v i c e   a s   c l a i m e d   i n   c l a i m   2,  c h a r a c t e r i z e d   i n   t h a t   t h e  

i n n e r   b o d y   and   t h e   j a c k e t   a r e   a n c h o r e d   to   e a c h   o t h e r   a t   o n e  

end  t h e r e o f   r e m o t e   f r o m   t h e   f i l t e r .  

4.  A  d e v i c e   as   c l a i m e d   i n   c l a i m s   2  and   3,  c h a r a c t e r i z e d   i n  

t h a t   a t   t he   end   o p p o s i t e   to   t h a t   a t   w h i c h   i t   i s   a n c h o r e d   t o  

t h e   i n n e r   b o d y ,   t h e   j a c k e t   e n g a g e s   a x i a l l y   an  e l e m e n t   h a v i n g  

a  f l a t   f a c e   a b u t t i n g   t he   f l a t   o u t p u t   f a c e   of  t he   f i l t e r .  

5.  A  d e v i c e   a s   c l a i m e d   i n   c l a i m   4,  c h a r a c t e r i z e d   in   t h a t  

t he   e l e m e n t   a b u t t i n g   t he   j a c k e t   i s   a  n o z z l e .  



6.  A  d e v i c e   a s   c l a i m e d   i n   c l a i m   5,  c h a r a c t e r i z e d   in   t h a t  

the   e n g a g e m e n t   b e t w e e n   t he   j a c k e t   and  t h e   n o z z l e   i s   o b t a i n e d  

by  m e a n s   of  c r i m p i n g .  

7.  A  d e v i c e   as   c l a i m e d   i n   c l a i m   5,  c h a r a c t e r i z e d   i n   t h a t  

t h e   e n g a g e m e n t   b e t w e e n   the   j a c k e t   and  t h e   n o z z l e   i s   o b -  

t a i n e d   by  s c r e w i n g   t h e   n o z z l e   in   t he   end   of  t h e   j a c k e t .  

8.  A  d e v i c e   a s   c l a i m e d   in   any   of  c l a i m s  2   to   7 ,   c h a r a c t e -  

r i z e d   i n   t h a t   a  w a s h e r   p r o v i d e d   w i t h   a x i a l   h o l e s   i s   i n t e r -  

p o s e d   b e t w e e n . t h e   f i l t e r   and  t he   c y l i n d r i c a l   b o d y .  

9.  A  m e t h o d   of  c a l i b r a t i n g   a  d e v i c e   as   c l a i m e d   i n   any   o f  

c l a i m s   4  to  8,   c h a r a c t e r i z e d   i n   t h a t   d u r i n g   t h e   f i l t e r  

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

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

w h i c h   i s   c a u s e d   to  f l o w   t h r o u g h   the   f i l t e r   and   t h e   c a l i b r a t -  

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

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

d e t e r m i n e d   g a s   f l o w   and   such   as   to  l i m i t   t h e   f l a m e   h e i g h t  

to   t he   d e s i r e d   v a l u e .  

10 .   A  m e t h o d   as   c l a i m e d   i n   c l a i m   9,  c h a r a c t e r i z e d   i n   t h a t  

t he   c o m p r e s s i o n   of  t h e   f i l t e r   i s   o b t a i n e d   by  m e a n s   of  a  

d e f o r m a t i o n   of  t h e   j a c k e t .  

11 .   A  m e t h o d   as   c l a i m e d   i n   c l a i m   9,  c h a r a c t e r i z e d   in   t h a t  

t he   c o m p r e s s i o n   of  t h e   f i l t e r   i s   o b t a i n e d   by  s c r e w i n g   o n  

t he   j a c k e t   an  e l e m e n t   h a v i n g   a  f l a t   f a c e   a b u t t i n g   t h e   f l a t  

o u t p u t   f a c e   of  t h e   f i l t e r .  
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