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©  An  apparatus  for  producing  gas  blast. 
  An  improved  apparatus  for  producing  gas  blast  is  dis- 
closed  which  includes  a  high  pressure  tank  (1),  a  cylinder  (3) 
with  a  blowing  port  (3b)  opened  on  the  side  wall  and  a  piston 
(6)  slidably  disposed  in  the  cylinder  (3).  The  latter  is  provided 
with  a  cover  (4)  having  an  introducing  port  (4b)  formed  at  the 
open  end  so  that  the  cylinder  chamber  (R)  is  in  communica- 
tion  with  the  high  pressure  gas  supply  source  (C)  via  a  branch 
inlet  port  (1b),  a  branch  piping  (8)  and  an  introducing  inlet 
(4b).  To  create  differential  pressure  between  the  tank  (1)  and 
the  cylinder  chamber  (R)  cross-sectional  area  of  the  branch 
inlet  port  (1b),  the  branch  piping  (8)  and  the  introducing  port 
(4b)  determined  larger  than  that  of  the  inlet  port  (1a)  on  the 
tank  (1)  so  thatthe  piston  (6)  is  held  immovable  in  the  cylinder 
(3)  at  the  position  where  the  blowing  port  (3b)  is  closed  with 
the  piston  (6).  When  a  valve  (5)  on  the  cover  (4)  is  actuated  to 
open,  back  pressure  in  the  cylinder  chamber  (R)  is  released  to 
the  outside  and  thereby  the  piston  (6)  is  displaced  away  from 
the  tank  (1)  whereby  the  blowing  port  (3b)  is  opened  to  pro- 
duce  gas  blast.  The  piston  (6)  is  preferably  fitted  with  seal 
members  (7). 



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

gas   b l a s t   and  more  p a r t i c u l a r l y   to   i m p r o v e m e n t   of  or   r e l a t -  

i n g   to   an  a p p a r a t u s   f o r   c o n v e r t i n g   c o m p r e s s e d   gas  in   a  t a n k  
, .  

to   gas   b l a s t  i n   t h e   fo rm  o f   b l a s t i n g   s t r e a m .  

Gas  b l a s t   w h i c h   f l o w s   j u s t   l i k e  e x p l o s i o n   w i n d   has   b e e n  

w i d e l y   u t i l i z e d   in   many  s c i e n t i f i c   and  e n g i n e e r i n g   f i e l d s  

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

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

r e m o v a l   of   b r i d g e s   b u i l t   in   h a n d l i n g   p u l v e r i z e d   m a t e r i a l  

s t o r e d   in   s i l o   or   t h e   l i k e   b u i l d i n g ,   c l e a n i n g   of  t h e   i n -  

t e r i o r   of   p i p e  : o r   t u b e   or   t h e   l i k e .  

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

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

w o r k s   and  i n v e n t e d   an  a p p a r a t u s   f o r   p r o d u c i n g   gas  b l a s t .  

A  p a t e n t   was  l a t e r   g r a n t e d   to   h i m   u n d e r   J a p a n e s e   P a t e n t  

R e g i s t r a t i o n   No.  966267   ( P a t e n t   P u b l i c a t i o n   No.  4 6 4 8 4 / 7 8 ) .  

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

t h e   a b o v e - m e n t i o n e d   p r i o r   a p p a r a t u s   o f   t h e   i n v e n t o r .  

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

h e l p f u l   t h a t   t h e   p r i o r   a p p a r a t u s   o f   t h e   i n v e n t o r   w i l l   b e  

b r i e f l y   d e s c r i b e d   b e l o w .  

The  a p p a r a t u s   of   t h e   o r i g i n a l   i n v e n t i o n   e s s e n t i a l l y   c o m -  

p r i s e s   a  t a n k   in   w h i c h   p r e s s u r i z e d   gas   i s   a c c u m u l a t e d ,  
s 

a  c y l i n d e r   i n t e g r a l l y   f i t t e d   to   t h e   t a n k   w i t h   a  b l o w i n g  



p o r t   f o r m e d  o n   t h e   one  s i d e   w a l l   t h e r e o f   and  a  p i s t o n   s l i d -  

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

i n g   p o r t   t h e r e w i t h .   The  p i s t o n   i s   f o r m e d   w i t h   an  a x i a l l y  

e x t e n d i n g   h o l e   by  way  of   w h i c h   t h e   t a n k   i s   i n   c o m m u n i c a -  

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

c y l i n d e r   c h a m b e r   so  as  to   a l l o w   i t   to   r e s u m e   t h e   c l o s e d  

p o s i t i o n   a f t e r   c o m p l e t i o n   of   one  c y c l e   of   gas   b l a s t i n g .  

H o w e v e r ,   i t   h a s   b e e n   f o u n d   w i t h   r e s p e c t   to   t h e   p r i o r   a p p a -  

r a t u s   t h a t   a  s p r i n g   t e n d s   to   be  b r o k e n   d u r i n g   r e p e a t e d  

o p e r a t i o n s   and   t h i s   l e a d s   to   i n t e r r u p t i o n   o f   o p e r a t i o n   o f  

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

p r i o r   a p p a r a t u s   i s   t h a t   i t   i s   n o t   e a s y   to   be  m a i n t a i n e d .  

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   h a s   b e e n   made  w i t h   t h e   f o r e -  

g o i n g   d r a w b a c k s   i n   mind   and  i t s   o b j e c t   r e s i d e s   in   p r o -  

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

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

f o r   s p r i n g   o r   t h e   l i k e   r e s i l i e n t   m e a n s .  

To  a c c o m p l i s h   t h e   a b o v e   o b j e c t   t h e r e   i s   p r o p o s e d   a c c o r d -  

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

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

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

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

p o r t   f o r m e d   a t   t h e   open   end   t h e r e o f   w h i c h   i s   i n   c o m m u n i -  

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

b r a n c h   i n l e t   p o r t   a t   t h e   one  end   o f   t h e   t a n k   and  a  b r a n c h  



p i p i n g   e x t e n d i n g   b e t w e e n   t h e   b r a n c h   i n l e t   p o r t   and  t he   i n -  

t r o d u c i n g   p o r t ,   t h a t   a  v a l v e   means   i s   p r o v i d e d   on  t he   c o v e r  

so  as  to  r e l e a s e   bacK  p r e s s u r e   in   t h e   c y l i n d e r   c h a m b e r  

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

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

d e t e r m i n e d   l a r g e r   t h a n   t h a t   o f   t h e   i n l e t   p o r t   on  the   t a n k  

so  t h a t   d i f f e r e n t i a l   p r e s s u r e   i s   c r e a t e d   b e t w e e n   t he   t a n k  

and   t h e   c y l i n d e r   c h a m b e r   so  as  to   a l l o w   t h e   p i s t o n   t o  

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

t h e   p i s t o n   u n d e r   t h e   e f f e c t   of   b a c k   p r e s s u r e   in   t he   c y l i n d -  

e r   c h a m b e r .  

When  t h e   v a l v e   means   i s   a c t u a t e d   to   o p e n   and  t h e r e b y   t h e  

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

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

t h e   b l o w i n g   p o r t   on  t h e   s i d e   w a l l   o f   t h e   c y l i n d e r   i s   o p e n e d  

to   t h e   o u t s i d e   so  t h a t   gas   b l a s t   i s   p r o d u c e d .   I t   s h o u l d  

be  n o t e d   t h a t   a i r   i s   u s u a l l y   e m p l o y e d   as  w o r k i n g   g a s .  

The  v a l v e   means   i s   p r e f e r a b l y   d e s i g n e d   and   c o n s t r u c t e d   i n  

t h e   f o r m   of   an  e l e c t r o m a g n e t i c a l l y   o p e r a t e d   v a l v e .  

To  i n h i b i t   p r e s s u r i z e d   g a s  i n   t h e   t a n k   and   t h e   c y l i n d e r  

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

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

r e a r   f a c e s   t h e r e o f .  

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

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

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

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

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

w h i c h :  

F i g .   1  i s   a  s e c t i o n a l   v i e w   o f   an  a p p a r a t u s   i n   a c c o r d a n c e  

w i t h   an  e m b o d i m e n t   of   t h e   i n v e n t i o n ,   s c h e m a t i c a l l y   i l l u s t -  

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

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

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

a p p a r a t u s   a t   a  t i m e   when  gas   b l a s t   i s   p r o d u c e d .  

F i r s t ,   d e s c r i p t i o n   w i l l   be  made  as  t o   s t r u c t u r e   of   t h e  

a p p a r a t u s .   In  t he   d r a w i n g s   r e f e r e n c e   n u m e r a l   1  d e s i g n a t e s  

a  t a n k   i n   w h i c h   c o m p r e s s e d   a i r   i s   r e c e i v e d .   The  t a n k   1 

h a s   an  i n l e t   p o r t   l a   a t   t h e   l e f t h a n d   end   as  s e e n   in   t h e  

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

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

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

a t t a c h   t h e   t a n k   1  to  o t h e r   s t r u c t u r e   a  p l u r a l i t y   o f  

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

1.  As  i s   a p p a r e n t   f rom  t h e   d r a w i n g ,   t h e   i n l e t   p o r t   l a  

and   t h e   b r a n c h   i n l e t   p o r t  I b   a r e   i n   c o m m u n i c a t i o n   w i t h   a  

c o m p r e s s o r   C  v i a   a  c h e c k   v a l v e   2 .  

F u r t h e r ,   i n   t h e   d r a w i n g s   r e f e r e n c e   n u m e r a l   3  d e s i g n a t e s   a  



c y l i n d e r   w h i c h   i n c l u d e s   f l a n g e s   3c  a t   b o t h   t h e   ends   as  s e e n  

in  t h e   a x i a l   d i r e c t i o n .   The  f l a n g e s   3c  a r e   d e s i g n e d   s u b -  

s t a n t i a l l y   same  to  t h e   f l a n g e   ld  of   t h e   t a n k   1.  A  b l o w i n g  

p i p e   3a  h a v i n g   a  b l o w i n g   p o r t   3b  i s   p r o j e c t e d   u p w a r d l y   o f  

t h e   c y l i n d e r   3  as  s e e n   in   t h e   d r a w i n g   a t   t h e   p o s i t i o n  

l o c a t e d   in   t h e   p r o x i m i t y   o f   t h e   f l a n g e   3c.   T h u s ,   t he   a x i s  

o f   t h e   b l o w i n g   p i p e   3a  e x t e n d s   a t   a  r i g h t   a n g l e   r e l a t i v e  

to   t h e   a x i s   of  t h e   c y l i n d e r   3.  The  l e f t h a n d   f l a n g e   3c  o f  

t h e   c y l i n d e r   i s   d e t a c h a b l y   c o n n e c t e d  t o   t h e   f l a n g e   ld   o f  

t h e   t a n k   1  by  means   of   b o l t s   so  t h a t   t h e   c y l i n d e r   3  i s   i n  

c o m m u n i c a t i o n   w i t h   t h e   t a n k   1 .  

On  t h e   o t h e r   h a n d ,   t h e   r i g h t h a n d   f l a n g e   3c  o f   t h e   c y l i n d e r  

3  h a s   a  c o v e r   4  d e t a c h a b l y   f i t t e d   t h e r e t o   by  means   o f  

b o l t s   and   a  d i s c h a r g i n g   p o r t   4a  and  an  i n t r o d u c i n g   p o r t  

4b  a r e   f o r m e d   on  t h e   f l a n g e   4  so  t h a t   c o m p r e s s e d   a i r   i s  

i n t r o d u c e d   i n t o   t h e   c y l i n d e r   3  t h r o u g h   t h e   i n t r o d u c i n g  

p o r t   4b  and  d i s c h a r g e d   t h e r e f r o m   t h r o u g h   t h e   d i s c h a r g i n g  

p o r t   4 a .   I t   s h o u l d   be  n o t e d   t h a t   t h e   i n t r o d u c i n g   p o r t   4 a  

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

t h a t   o f   t h e   i n l e t   p o r t   l a  o n   t h e   t a n k   1.  To  e s t a b l i s h  

c o m m u n i c a t i o n   b e t w e e n   t h e   i n t r o d u c i n g   p o r t   4b  and  t h e   b r a n c h  

i n l e t   p o r t   lb  t h e r e   i s   p r o v i d e d  a   b r a n c h   p i p i n g   8  w h i c h  

e x t e n d s   t h e r e b e t w e e n .   The  d i s c h a r g i n g   p o r t   4a  i s   o p e n e d  

when   a  v a l v e   5  s u c h   as  e l e c t r o m a g n e t i c a l l y   o p e r a t e d   v a l v e  

or   t h e   l i k e   i s   o p e r a t e d .  



In  t h e   d r a w i n g s   r e f e r e n c e   n u m e r a l   6  d e s i g n a t e s   a  f u l l y  

c l o s e d   h o l l o w   p i s t o n   w h i c h   i s   d i s p o s e d   s l i d a b l y   i n   t h e  

a x i a l   d i r e c t i o n   in   t h e   c y l i n d e r   6.  The  p i s t o n   6  s e r v e s  

to   c l o s e   t h e   b l o w i n g   p o r t   3b  when   i t   i s   d i s p l a c e d   to   t h e  

l e f t h a n d   e n d   o f   t h e   c y l i n d e r   3  l o c a t e d   c l o s e s t   to   t h e  

t a n k   1.  To  i n h i b i t   o c c u r r e n c e   of   l e a k a g e   of   c o m p r e s s e d  

a i r   t h e   p i s t o n   6  h a s   s e a l   m e m b e r s   7  f i x e d l y   a t t a c h e d   t o  

b o t h   t h e   e n d   f a c e s   t h e r e o f .  

N e x t ,   o p e r a t i o n   o f   t h e   a p p a r a t u s   w i l l   be  d e s c r i b e d   b e l o w .  

When  t h e   a p p a r a t u s   i s   in   u s e ,   t h e   c o m p r e s s o r   C  i s   f i r s t  

o p e r a t e d   w i t h   t h e   v a l v e   5  on  t h e   c o v e r   4  c l o s e d .   A  p a r t  

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

t r o d u c e d   i n t o   t h e   t a n k   1  v i a   t h e   c h e c k   v a l v e   2  and  t h e  

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

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

b r a n c h   i n l e t   p o r t   l b ,   t h e   b r a n c h   p i p i n g   8  and   t h e   i n t r o -  

d u s i n g   p o r t   4b .   S i n c e   e a c h   o f   t h e   b r a n c h   i n l e t   p o r t   l b ,  

t h e   b r a n c h   p i p i n g   8  and  t h e   i n t r o d u c i n g   p o r t   4b  i s   d e s i g n e d  

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

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

b e c o m e s   h i g h e r   t h a n   a c c u m u l a t e d .   p r e s s u r e   i n   t h e   t a n k   1  

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

t a n k   1  and   t h e   c y l i n d e r   3.  As  a  r e s u l t ,   t h e   p i s t o n   6 

i s   s l i d a b l y   d i s p l a c e d   in   t h e   c y l i n d e r   3  to   t h e   l e f t h a n d  

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



i n f l u e n c e   of   d i f f e r e n t i a l   p r e s s u r e   e x i s t e n t   b e t w e e n   t h e  

t a n k   1  and  t h e   c y l i n d e r   c h a m b e r   R  ( s e e   F i g .   1 ) .   W h i l e   t h e  

p i s t o n   6  i s   l o c a t e d   a t   t h e   l e f t h a n d   end   of   t h e   c y l i n d e r   3 ,  

t h e   b l o w i n g   p o r t   3b  i s   c l o s e d   w i t h   t h e   p i s t o n   6  and  p r e s s u r e  

in   b o t h   t h e   t a n k   1  and   t h e   c y l i n d e r   c h a m b e r   R  i n c r e a s e s   g r a -  

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

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

As  d e s c r i b e d   a b o v e ,   t h e   p i s t o n   6  i s   f i t t e d   w i t h   s e a l   mem-  

b e r s   7  a t   b o t h   t h e   e n d s   i n   s u c h   a  m a n n e r   t h a t   t h e y   come  i n  

p r e s s u r e   c o n t a c t   w i t h   t h e   i n n e r   w a l l   of   t h e   c y l i n d e r   3,  r e -  

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

b o t h   t h e   t a n k   1  and  t h e   c y l i n d e r   c h a m b e r   R  i r r e s p e c t i v e   o f  

t h e   f a c t   t h a t   i n c r e a s e d   p r e s s u r e   i s   e x i s t e n t   t h e r e i n   a s  

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

When  p r e s s u r e   in   t h e   t a n k   1  r e a c h e s   a  p r e d e t e r m i n e d   l e v e l ,  

t h e   v a l v e   5  on  t he   c o v e r   4  i s   a c t u a t e d   to   o p e n   w h e r e b y  

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

t h e   o u t s i d e   v i a   t h e   v a l v e   5.  T h i s   c a u s e s   p r e s s u r e   in   t h e  

c y l i n d e r   c h a m b e r   R  to   be  d e c r e a s e d   to   an  a t o m o s p h e r i c   l e v e l  

i n s t a n t a n e o u s l y   and  t h e r e b y   r e m a r k a b l e   d i f f e r e n t i a l   p r e s - . . .  

s u r e   i s   c r e a t e d   b e t w e e n   t h e   t a n k   1  and  t h e   c y l i n d e r   c h a m b e r  

R.  As  a  r e s u l t ,   t h e   p i s t o n   6  i s   s l i d a b l y   d i s p l a c e d   in   t h e  

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

t h e   t a n k   1  w h e r e b y   c o m m u n i c a t i o n   i s   e s t a b l i s h e d   b e t w e e n  

t h e   t a n k   1  and  t h e   b l o w i n g   p o r t   3b,  c a u s i n g   c o m p r e s s e d   a i r  



a c c u m u l a t e d  i n   t h e   t a n k   1  t o   be  i n s t a n t a n e o u s l y   d i s c h a r g e d  

to   t h e   o u t s i d e   in   t h e   f o r m   o f   b l a s t   v i a   t he   b l o w i n g   p o r t  

3b  ( s e e   F i g .   2 ) .   I n c i d e n t a l l y ,   s i n c e   a r r a n g e m e n t   i s   m a d e  

s u c h   t h a t   t h e   v a l v e   5  i s   k e p t   o p e n   f o r   a  v e r y   s h o r t   p e r i o d  

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

f r o m   t h e   c o m p r e s s o r   C  i s   by  no  means   a f f e c t e d   a d v e r s e l y .  

A f t e r   c o m p l e t i o n   o f   b l a s t i n g   t h r o u g h   t h e   b l o w i n g   p o r t   3 b  

p r e s s u r e   in   t h e   t a n k   1  i s   t e m p o r a l l y   r e d u c e d   to   a  s u b s t a n -  

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

to   be  i n t r o d u c e d   i n t o   t h e   c y l i n d e r   c h a m b e r   R  v i a   t h e   b r a n c h  

i n l e t   p o r t   l b ,   t h e   b r a n c h   p i   p i n g   8  and  t h e   i n t r o d u c i n g  

p o r t   4b.   T h u s ,   p r e s s u r e   i n   t h e   c y l i n d e r   c h a m b e r   R  b e c o m e s  

h i g h e r   t h a n   t h a t   i n   t h e   t a n k   1  and  t h e r e b y   d i f f e r e n t i a l  

p r e s s u r e   i s   r e s u m e d   t h e r e b e t w e e n   w i t h   t h e   r e s u l t   t h a t   t h e  

p i s t o n   6  i s   r e t u r n e d   l e f t w a r d l y   u n d e r   t he   i n f l u e n c e   o f  

b a c k   p r e s s u r e   in   t h e   c y l i n d e r   c h a m b e r   R  and  t h e r e b y   t h e  

b l o w i n g   p o r t   3b  i s   c l o s e d   w i t h   t h e   p i s t o n   6  a g a i n   w h i c h   i s  

h e l d   i m m o v a b l e   ( s e e   F i g .   1 ) .   Now,  one   c y c l e   f o r   p r o d u c i n g  

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

c 
As  w i l l   be  r e a d i l y   u n d e r s t o o d   f r o m   t h e   above   d e s c r i p t i o n ,  

t h e   a p p a r a t u s   o f   t h e   i n v e n t i o n   makes   i t   p o s s i b l e   to   i n t e r -  

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

s t e p s   o f   a b o v e - d e s c r i b e d   o p e r a t i o n s   as  r e q u i r e d .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t   a  t a n k   1  i s   e m p l o y e d   a s  

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



p r e s e n t   i n v e n t i o n   s h o u l d   n o t   be  l i m i t e d   o n l y   to   t h i s .  

A l t e r n a t i v e l y ,   any  t y p e   of   c o m m e r c i a l   h i g h   p r e s s u r e   g a s  

bomb  ( a c e t y l e n e   bomb,   n i t r o g e n   bomb  or   t h e   l i k e )   may  b e  

u s e d .  

S i n c e   r e t u r n   m o v e m e n t   of   t h e   p i s t o n   6  to   t h e   o r i g i n a l  

p o s i t i o n   i s   c a r r i e d   o u t   w i t h   t h e   a i d   of   b a c k   p r e s s u r e  

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

i n l e t   p o r t   l b ,   t h e   b r a n c h   p i p i n g   8  and  t h e   i n t r o d u c i n g  

p o r t   4b ,   a i r  b l a s t   can  be  p r o d u c e d   e a s i l y   and  r e l i a b l y  

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

t h e   a p p a r a t u s   i s   i n s t a l l e d   e i t h e r   i n   t h e   h o r i z o n t a l   d i r e c -  

t i o n   i n   t h e   v e r t i c a l   d i r e c t i o n .  

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

a  t a n k   1  and  a  p i s t o n   6  and  t h e   l a t t e r   i s   a d a p t e d   to   r e -  

t u r n   to   t h e   o r i g i n a l   p o s i t i o n   w h e r e   t h e   b l o w i n g   p o r t   3b  

i s   c l o s e d   w i t h   t h e   p i s t o n   6  u n d e r   t h e   e f f e c t   o f   d i f f e r e n -  

t i a l   p r e s s u r e   e x i s t e n t   b e t w e e n   t h e   t a n k   1  and   t h e   c y l i n d e r  

c h a m b e r   R  s o   t h a t   c o m p r e s s e d   a i r   a c c u m u l a t e d   in   t h e   t a n k   1 

i s   d i s c h a r g e d   to   t h e   o u t s i d e   t h r o u g h   t h e   b l o w i n g   p o r t   3b  

in   t h e   f o r m   of   b l a s t ,   e x p l o s i o n   w i n d   o r   t h e   l i k e   when  t h e  

v a l v e   5  i s   a c t u a t e d   q u i c k l y   so  as  to   e s t a b l i s h   c o m m u n i c a -  

t i o n   b e t w e e n   t h e   t a n k   1  a n d   t h e  b l o w i n g   p o r t   3b.  T h u s  

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

a p p l i c a t i o n   f i e l d s   s u c h   as  e x p e i m e n t s   in   w i n d   tu   n n e l   f o r  

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



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

when  h a n d l i n g   p o w d e r e d   m a t e r i a l   s t o r e d   in   s i l o   o r   t he   l i k e  

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

l i k e .   F u r t h e r ,   s i n c e   t h e   a p p a r a t u s   o f   t h e   i n v e n t i o n   i s   n o t  

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

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

m o r e o v e r   t h e r e   i s   no  n e c e s s i t y   f o r   any  p a s s a g e   h o l e   e x t e n d -  

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

t h e   t a n k   and  t h e   c y l i n d e r   c h a m b e r   as  i s   t h e   c a s e   w i t h   t h e  

i n v e n t o r ' s   p r i o r   i n v e n t i o n ,   t h e   a p p a r a t u s   can   be  m a n u f a c t u r e d  

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

r e l a t i v e l y   i n e x p e n s i v e   c o s t   and  i t   i s   e a s y   to   be  m a i n t a i n e d .  

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

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

u n d e r s t o o d   t h a t   i t   s h o u l d   n o t   be  l i m i t e d   o n l y   to   t h i s   b u t  

v a r i o u s   c h a n g e s   or   m o d i f i c a t i o n s   may  be  made  in   any  a c c e p t -  

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

t h e   i n v e n t i o n .  



1 .  A n   a p p a r a t u s   f o r   p r o d u c i n g   gas   b l a s t   o f   t h e   t y p e   i n -  

c l u d i n g   a  t a n k   (1)  in   w h i c h   p r e s s u r i z e d   gas   i s   a c c u m u l a t e d ,  

one  end   o f   s a i d   t a n k   (1)  b e i n g   i n   c o m m u n i c a t i o n   w i t h   a  

h i g h   p r e s s u r e   gas   s u p p l y   s o u r c e   (C)  and   h a v i n g   an  i n l e t  

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

t h e r e i n ,   a  c y l i n d e r   (3)  i n t e r g r a l l y   f i t t e d   to   t h e   o t h e r  

e n d   of   t h e   t a n k   (1)  w i t h   a  b l o w i n g   p o r t   (3b)  p r o v i d e d   o n  

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

c a t i o n   w i t h   t h e   t a n k   (1)  v i a   an  o p e n i n g   ( l c )   a t   t h e   o t h e r  

end   of   t h e   l a t t e r ,   and  a  p i s t o n   (6)  s l i d a b l y   d i s p o s e d   i n  

t h e   c y l i n d e r   (3)  to   c l o s e   t h e   b l o w i n g   p o r t   (3b)  w h i l e   i t  

i s   k e p t   i m m o v a b l e   in   t h e   c y l i n d e r   (3)  a t   t h e   p o s i t i o n   l o -  

c a t e d   c l o s e s t   to   t h e   t a n k   ( 1 ) ,   c h a r a c t e r i z e d   in   t h a t   t h e  

c y l i n d e r   (3)  i s   p r o v i d e d   w i t h   a  c o v e r   (4)  h a v i n g   an  i n t r o -  

d u c i n g   p o r t   (4b)  f o r m e d   a t   t h e   o p e n   end   t h e r e o f   w h i c h   i s  

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

(C)  v i a   a  b r a n c h   i n l e t   p o r t   ( l b )   a t   t h e   one   end   of   t h e   t a n k  

(1)  and  a  b r a n c h   p i p i n g   (8)  e x t e n d i n g   b e t w e e n   t h e   b r a n c h  

i n l e t   p o r t   ( l b )   and  t h e   i n t r o d u c i n g   p o r t   ( 4 b ) ,   t h a t   a  v a l v e  

means   (5)  i s   p r o v i d e d   on  t h e   c o v e r   (4)  so  as  to   r e l e a s e  

b a c k   p r e s s u r e   in   t h e   c y l i n d e r   c h a m b e r   (R)  t h e r e t h r o u g h   a n d  

t h a t   c r o s s - s e c t i o n a l   a r e a . o f . t h e   b r a n c h   i n l e t   p o r t   ( l b ) ,  

t h e   b r a n c h   p i p i n g   (8)  and  t h e   i n t r o d u c i n g   p o r t   (4b)  i s  

d e t e r m i n e d   l a r g e r   t h a n   t h a t   o f   t h e   i n l e t   p o r t   ( l a )   on  t h e  



t a n k   (1)  so  t h a t   d i f f e r e n t i a l   p r e s s u r e   i s   c r e a t e d   b e t w e e n  

t h e   t a n k   (1)  and  t h e   c y l i n d e r   c h a m b e r   (R)  so  as  to   a l l o w  

t h e   p i s t o n   (6)  to  a s s u m e   t h e   p o s i t i o n   w h e r e   t h e   b l o w i n g  

p o r t   (3b)  i s   c l o s e d   w i t h   t h e   p i s t o n   (6)  u n d e r   t h e   e f f e c t  

of   b a c k   p r e s s u r e   i n   t h e   c y l i n d e r   c h a m b e r   ( R ) .  

2.  An  a p p a r a t u s   as  c l a i m e d   in   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   t h e   b l o w i n g   p o r t   (3b)  i s   o p e n e d   to   t h e   o u t s i d e   t o  

p r o d u c e   gas   b l a s t   when  t h e   v a l v e   means   (5)  i s   a c t u a t e d  

to   o p e n   and  t h e r e b y   t h e   p i s t o n   (6)  i s   d i s p l a c e d   away  f r o m  

t h e   t a n k   (1)  w i t h   b a c k   p r e s s u r e   b e i n g   r e l e a s e d   f r o m   t h e  

c y l i n d e r   c h a m b e r   (R)  to   t h e   o u t s i d e .  

3.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m s   1  and  2,  c h a r a c t e r -  

i z e d   i n   t h a t   t h e   v a l v e   m e a n s   (5)  c o m p r i s e s   an  e l e c t r o -  

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

4.  An  a p p a r a t u s   as  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   t h e   p i s t o n   (6)  i s   f i t t e d   w i t h   s e a l   m e m b e r s   (7)  a t  

b o t h   t h e   f r o n t   and  r e a r   f a c e s   t h e r e o f   to   i n h i b i t   p r e s s u r -  

i z e d   g a s   in   t h e   t a n k   (1)  and   t h e   c y l i n d e r   c h a m b e r   (R) 

f r o m   l e a k i n g   to   t h e   b l o w i n g   p o r t   ( 3 b ) .  
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