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(m)  Air  brushing  apparatus. 
(57)  A  portable  air  brushing  apparatus  wherein  ink,  paint  or 
any  other  liquid  is  sprayed  to  perform  brushing  by  use  of  high 
pressure  gas  blown  out  of  a  small-sized  gas  bomb  (1).  This  air 
brushing  apparatus  includes:  a  gas  flow-out  control  section 
(3)  having  a  plug  opening  mechanism  (12)  for  forming  a 
through-hole  (11)  in  a  seal  plate  (10)  of  the  small-sized  gas 
bomb  (1)  to  open  a  plug  and  a  gas  pressure  regulating  mech- 
anism  (13)  for  controlling  pressure  of  high  pressure  gas  blown 
out  of  the  gas  bomb  (1  );  a  gas  flow-out  path  on-off  operation 
section  (5)  having  a  valve  mechanism  for  on-off  operating  a 
gas  flow  path  communicated  with  a  gas  flow-out  port  of  the 
gas  flow-out  control  section  (3);  a  nozzle  section  (6)  com- 
municated  with  a  gas  flow-out  path  of  the  gas  flow-out  path 
on-off  operation  section  (5);  and  a  liquid  storing  member  fac- 
ing  a  liquid  storing  section  to  a  gas  blow-out  port  of  the  nozzle 
section  (6)  and  detachably  supported.  The  gas  pressure  re- 
gulating  mechanism  (13)  performs  the  shut-off  of  the  flow  of 
the  high  pressure  gas  from  the  gas  bomb  (1)  to  the  nozzle 
section  (6)  and  the  regulation  of  gas  pressure  by  pressing  a 
push  button  to  displace  a  valve  in  the  axial  direction  through 
liquid  pressure.  The  gas  flow-out  path  on-off  operation  sec- 
tion  (5)  has  an  on-off  position  holding  mechanism  including:  a 
cam  (228);  a  spherical  body  (229)  for  imparting  a  displace- 

ment  of  the  cam  (228)  to  the  valve  mechanism  (227);  and  an 
engageable  rocking  (233)  switch  for  displacing  the  cam  (228). 
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TITLE  OF  THE  INVENTION;  

AIR  BRUSHING  APPARATUS 

BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to   an  a i r   b r u s h i n g   a p p a r a t u s  

f o r   s p r a y i n g   i n k ,   p a i n t   or  any  o t h e r   l i q u i d   f o r   d r a w i n g   a  

p i c t u r e   by  u s e   of   h i g h   p r e s s u r e   gas   to   t h e r e b y   p e r f o r m  

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

a p p a r a t u s   . 

D e s c r i p t i o n   of  t h e   P r i o r   A r t  

T h e r e   have   h e r e t o f o r e   b e e n   u s e d   a i r   b r u s h i n g  

a p p a r a t u s e s   f o r   s p r a y i n g   i n k ,   p a i n t   or   t h e   l i k e   by  u se   o f  

c o m p r e s s e d   a i r ,   f l e o n   or  p r o p a n e   gas   u n d e r   h i g h   p r e s s u r e ,  

e t c .   to  t h e r e b y   draw  a  p i c t u r e   and  so  o n .  

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

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

by  an  a i r   c o m p r e s s o r   i s   f e d   i n t o   a  ma in   body  of  b r u s h i n g  

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

end  of  a  n o z z l e   to   s p r a y   i n k   or  p a i n t   in   a  c o n t a i n e r .  

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

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

h i g h   p r e s s u r e   gas   f i l l e d   in   a  gas   bomb  i s   f ed   i n t o   t h e   m a i n  

body  of  b r u s h i n g   a p p a r a t u s   t h r o u g h   an  a i r   hose   and  b l o w n  

o u t   of  t he   f o r w a r d   end  of  t h e   n o z z l e   to   s p r a y   ink   or   p a i n t  
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in  t h e   c o n t a i n e r .  

In  e a c h   of  t h e   a b o v e - d e s c r i b e d   c o n v e n t i o n a l   a i r  

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

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

c o m p r e s s e d   a i r   or   h i g h   p r e s s u r e   gas   and  t h e   a f o r e s a i d  

c o m p r e s s e d   a i r   or   t h e   l i k e   i s   d e l i v e r e d   i n t o   t h e   m a i n  

body  of  a i r   b r u s h i n g   a p p a r a t u s   to   be  b l o w n   o u t ,   w h e r e b y  

t h e   a p p a r a t u s   i s   l a r g e - s i z e d   and  i t   i s   d i f f i c u l t   to   use   t h e  

a p p a r a t u s   in   p o r t a b l e   c o n d i t i o n .  

S i n c e   t h e   a i r   h o s e   e x t e n d s   f rom  t h e   m a i n   body  o f  

a i r   b r u s h i n g   a p p a r a t u s ,   t h i s   a i r   h o s e   i n t e r f e r e s   w i t h   t h e  

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

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

F u r t h e r ,   in  t h e   a i r   b r u s h i n g   a p p a r a t u s   u s i n g   t h e  

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

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

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

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

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

h i g h ,   so  t h a t   t h e   a p p a r a t u s   c a n n o t   be  u s e d   in   a  v e r y   q u i t e  

p i c t u r e   g a l l e r y   and  t he   l i k e .  

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  a i r   b r u s h i n g   a p p a r a t u s   u s a b l e   in   p o r t a b l e   c o n d i t i o n   a n d  
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e a s i l y   u s a b l e   e v e n   by  an  i n f a n t   and  t h e   l i k e   b e c a u s e   o f  

e a s y   h a n d l i n g .  

I t   i s   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

use   in   a  s m a l l   s p a c e   a r e   made  p o s s i b l e ,   so  t h a t   h i g h   v a l u e  

of   u t i l i t y   can  be  a c h i e v e d .  

I t   is   a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

i m p r o v e d   and  t h e   w e i g h t   of  t he   a p p a r a t u s   i s   r e n d e r e d  

l i g h t   . 

I t   is   a  s t i l l   f u r t h e r   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   an  a i r   b r u s h i n g   a p p a r a t u s   w h i c h   can   b e  

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

I t   i s   a  y e t   f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

be  a v o i d e d   . 

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

r e s i d e s   in  t h a t   an  a i r   b r u s h i n g   a p p a r a t u s   i n c l u d e s :  

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

member  t h e r e o f ,   t o   one  end  of  w h i c h   a  bomb  h o l d e r   h o u s i n g  

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

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

gas   bomb  to  o p e n   a  p l u g   of  t he   gas   bomb  and  a  gas   p r e s s u r e  

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

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

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

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

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

t h i s   gas   f l o w   p a t h ;  

a  n o z z l e   s e c t i o n   m o u n t e d   to  be  c o m m u n i c a t e d   w i t h  

a  gas   f l o w - o u t   p a t h   of  t h i s   gas   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n ;   a n d  

a  l i q u i d   s t o r i n g   member  s u p p o r t i n g   s e c t i o n   f o r  

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

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

gas   d i s c h a r g e   p o r t   d i s p o s e d   a t   t h e   f o r w a r d   end   of  t h i s  

n o z z l e   s e c t i o n .  

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 ,   when  t h e  

bomb  h o l d e r   h o u s i n g   t h e r e i n   t h e   h i g h   p r e s s u r e   gas   bomb  i s  

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

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

in  t h e   s e a l   p l a t e   of  t h e   h i g h   p r e s s u r e   gas   bomb  by  t he   p l u g  

o p e n i n g   m e c h a n i s m ,   to  t h e r e b y   open   t h e   p l u g .   The  h i g h  

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

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

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

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

r e g u l a t i n g   m e c h a n i s m   and  f l o w s   ou t   i n t o   t h e   n o z z l e   s e c t i o n ,  

w h i l e   b e i n g   r e g u l a t e d   in   gas  p r e s s u r e   t h e r e o f   .  When  t h e  
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gas   b l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   p r o v i d e d   i n  

t h e   i n t e r m e d i a t e   p o r t i o n   of  t h e   gas   f l o w   p a t h   f o r  

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

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

i s   d i s c h a r g e d   f r o m   t h e   f o r w a r d   end   of  t h e   n o z z l e   s e c t i o n .  

When  t h e   h i g h   p r e s s u r e   gas   i s   d i s c h a r g e d ,   t h e   l i q u i d   s t o r a g e  

w h e r e i n   ink   or  p a i n t   i s   s t o r e d   i s   o p p o s e d   to   t he   f o r w a r d  

end   of   t h e   n o z z l e ,   w h e r e b y   t h e   l i q u i d   s u c h   as  t h e   ink   o r  

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

A n o t h e r   c h a r a c t e r i s t i c   f e a t u r e   of  t he   p r e s e n t  

i n v e n t i o n   r e s i d e s   in  t h a t   t h e   gas   p r e s s u r e   r e g u l a t i n g  

m e c h a n i s m   i n t e r p o s e d   b e t w e e n   t h e   gas   bomb  and  t h e   n o z z l e  

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

s h u t - o f f   t h e   f l o w   of  gas   f r o m   t h e   g a s   bomb  to  t h e   n o z z l e  

s e c t i o n   and  t h e   r e g u l a t i o n   of  gas   p r e s s u r e   by  i t s   a x i a l  

d i s p a c e m e n t ,   and  b o t h   t h e   s h u t   - o f f   of  t h e   f l o w   of  gas   t o  

t h e   n o z z l e   s e c t i o n   and  t h e   r e g u l a t i o n   of  t h e   gas   p r e s s u r e  

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

b u t t o n ,   w h e r e b y   t h e   d e n s i t y   of  t h e   l i q u i d   s p r a y e d   f rom  t h e  

l i q u i d   s t o r i n g   member   h a v i n g   t h e   l i q u i d   s t o r i n g   s e c t i o n  

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

made  v a r i a b l e ,   so  t h a t   t h e   w o r k a b i l i t y   can  be  i m p r o v e d ,   a n d  

an  a c t i o n   of  c o n s t a n t   p r e s s u r e   a p p l i e d   to   t he   d o w n s t r e a m  

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

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

—  5  — 
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w e i g h t .  

A  f u r t h e r   c h a r a c t e r i s t i c   f e a t u r e   of   t h e   p r e s e n t  

i n v e n t i o n   r e s i d e s   in   t h a t   t h e   o n - o f f   c o n d i t i o n   of  t h e   g a s  

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

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

p o s i t i o n   h o l d i n g   m e c h a n i s m   f o r   h o l d i n g   an  on  or  o f f   p o s i t i o n  

of  t h e   v a l v e   m e c h a n i s m ,   so  t h a t   t h e   o p e r a t i o n s   of  s t a r t i n g  

and  s t o p p i n g   t h e   b r u s h i n g   and  t h e   l i k e   due  to   t h e   gas   f l o w  

f e d   to   t he   n o z z l e   t h r o u g h   t h e   gas   f l o w   p a t h   can   be  r e l i a b l y  

c a r r i e d   o u t ,   a n d ,   e v e n   when  t h e   b r u s h i n g   i s   c o n t i n u o u s l y  

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

on  a  w o r k e r   can   be  r e d u c e d   and  t h e   w o r k a b i l i t y   can  b e  

i m p r o v e d   b e c a u s e   t h e r e   i s   no  n e e d   of  c o n t i n u o u s l y  

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

c o n t r o l l i n g   t h e   v a l v e   m e c h a n i s m .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

O t h e r   o b j e c t s   and  a d v a n t a g 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   become   a p p a r e n t   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  

t a k e n   in   c o n j u n c t i o n   w i t h   p r e f e r r e d   e m b o d i m e n t s   shown  in  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 :  

F i g .   1  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   s h o w i n g   a n  

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

F i g .   2  i s   a  s i d e   v i e w   t h e r e o f ;  
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F i g .   3  i s   a  f r o n t   v i e w   t h e r e o f ;  

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

e s s e n t i a l   p o r t i o n s   of  t h e   s t a t e   of  gas   f l o w - i n ;  

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

e s s e n t i a l   p o r t i o n s   of  t h e   s t o p p e d   s t a t e   of  gas   f l o w - i n ;  

F i g .   6  i s   a  f r o n t   v i e w   s h o w i n g   t h e   s t a t e   of  r o t a t i n g  

o p e r a t i o n   of  t he   n o z z l e   s e c t i o n ;  

F i g .   7  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i m e n t  

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

i n v e n t i o n ;  

F i g .   8  i s   a  s i d e   v i e w   t h e r e o f ;  

F i g .   9  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  f u r t h e r   e m b o d i m e n t  

of  t h e   a i r   b r u s h i n g   a p p a r a t u s   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 ;  

F i g s .   10  and  11  a r e   e n l a r g e d   s e c t i o n a l   v i e w s   s h o w i n g  

t h e   e s s e n t i a l   p o r t i o n s   t h e r e o f ;   a n d  

F i g .   12  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   s h o w i n g   t h e  

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

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

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

As  shown  in  F i g s .   1  and  2,  f o r   e x a m p l e ,   one  e m b o d i m e n t  

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

f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   5  f o r   c o n t r o l l i n g   t h e  
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f l o w - o u t   of   h i g h   p r e s s u r e   C02  gas   f l o w i n g   o u t   of  a  gas   f l o w -  

o u t   c o n t r o l   s e c t i o n   3,  to   one  end  of  w h i c h   i s   d e t a c h a b l y  

s e c u r e d   a  bomb  h o l d e r   2  h o u s i n g   t h e r e i n   a  gas   bomb  1  f i l l e d  

up  w i t h   l i q u e f i e d   C02;  a  n o z z l e   s e c t i o n   6  f o r   b l o w i n g   o u t  

C02  f e d   f r o m   t h e   gas   bomb  1;  and  a  l i q u i d   s t o r i n g   m e m b e r  

s u p p o r t i n g   s e c t i o n   8  f o r   d e t a c h a b l y   s u p p o r t i n g   a  l i q u i d  

s t o r i n g   s e c t i o n   f o r   s t o r i n g   l i q u i d   such   as  i nk   or  p a i n t   t o  

be  s p r a y e d   by  CO-  gas   t h r o u g h   t h i s   n o z z l e   s e c t i o n   6 .  

The  gas   f l o w - o u t   c o n t r o l   s e c t i o n   3,  to   one  end  o f  

w h i c h   t h e   bomb  h o l d e r   2  i s   d e t a c h a b l y   s e c u r e d ,   i n c l u d e s ,   i n  

i t s   t u b u l a r   ma in   body   9  f o r m e d   of  m o l d e d   s y n t h e t i c   r e s i n :  

a  p l u g   o p e n i n g   m e c h a n i s m   12  h a v i n g   a  t h r o u g h - h o l e   11  

f o r m e d   i n   a  s e a l   p l a t e   10  of  t h e   gas   bomb  1  h o u s e d   in   a n d  

s e c u r e d   to   t h e   gas   bomb  h o l d e r   2,  f o r   o p e n i n g   a  p l u g   of  t h e  

gas   bomb  1;  and  a  gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   13  f o r  

c o n t r o l l i n g   h i g h   p r e s s u r e   CO2  g a s   d i s c h a r g e d   f rom  t h e  

gas   bomb  1  t h r o u g h   t h i s   p l u g   o p e n i n g   m e c h a n i s m   1 2 .  

The  p l u g   o p e n i n g   m e c h a n i s m   12  has   a  p l u g   o p e n i n g  

member   15  f o r m e d   a t   one  end  t h e r e o f   w i t h   a  p l u g   o p e n i n g  

n e e d l e   14  to   p i e r c e   t h e   s e a l   p l a t e   10  s e a l i n g   a  t h r o u g h - h o l e  

f o r m e d   a t   t h e   f o r w a r d   end  of  t h e   gas   bomb  1  when  t he   b o m b  

h o l d e r   2  h o u s i n g   t h e r e i n   t h e   gas   bomb  1  i s   s e c u r e d   to   t h e  

main   body   of   c o n t r o l   s e c t i o n   9.  T h i s   p l u g   o p e n i n g   m e m b e r  

15  i s   t h r e a d a b l y   c o u p l e d   to   one  end  of  t h e   main   body  o f  

c o n t r o l   s e c t i o n   9,  w i t h   t h e   p l u g   o p e n i n g   n e e d l e   14  f o r m e d  
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t h e r e i n   w i t h   a  t h r o u g h - h o l e   14a  t a p e r e d   t o w a r d   t h e   f o r w a r d  

end  t h e r e o f ,   f a c i n g   t h e   m o u n t e d   s i d e   of  t he   bomb  h o l d e r   2 .  

The  p l u g   o p e n i n g   member   15  i s   f o r m e d   t h e r e i n   w i t h   a  v a l v e  

s e a t   c o u p l i n g   h o l e   15a  c o m m u n i c a t e d   w i t h   t h e   t h r o u g h - h o l e  

14a  of  t h e   p l u g   o p e n i n g   member  14  .  In  t h i s   v a l v e   s e a t  

c o u p l i n g   h o l e   15,  a  f i l t e r   made  of  p o r o u s   Cu  a l l o y   i s  

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

15a ,   an  0 - r i n g   19  i s   i n t e r p o s e d   b e t w e e n   a  v a l v e   s e a t   18  

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

p i n   17  c o n s t i t u t i n g   a  gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   1 3  

and  t h e   v a l v e   s e a t   c o u p l i n g   h o l e   15a ,   and  t h e   v a l v e   s e a t  

18  i s   c l o s e l y   f i t t e d   i n t o   t h e   v a l v e   s e a t   c o u p l i n g   h o l e   1 5 a  

to  t h e r e b y   p r e v e n t   t h e   gas   l e a k a g e .   F u r t h e r m o r e ,   an  0 - r i n g  

20  f o r   t h e   s e a t ,   made  of   s y n t h e t i c   r e s i n   s u c h   as  u r e t h a n e ,  

f o r   g u i d i n g   t h e   s l i d e   of  t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n   17  

is   c o u p l e d   to   an  end  p o r t i o n   of  t h e   v a l v e   s e a t   c o u p l i n g  

h o l e   15a  on  t h e   o u t e r   s i d e   t h e r e o f .   An  end  p o r t i o n   of  t h e  

v a l v e   s e a t   18  i s   c o u p l e d   to  one  s i d e   s u r f a c e   of  a  p i s t o n  

c o n t r o l   p l a t e   22  p r e v i o u s l y   i n s e r t e d   and  s e c u r e d   i n t o   t h e  

main   body  of  c o n t r o l   s e c t i o n   9  d u r i n g   i t s   f o r m i n g ,   f o r  

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

F u r t h e r ,   t h e   f o r w a r d   end  f a c e   of  t he   gas   bomb  1 

h o u s e d   in  t h e   bomb  h o l d e r   2  i s   a b u t t e d   a g a i n s t   t h e   e n d  

f a c e   of  t h e   p l u g   o p e n i n g   member  15  on  t he   s i d e   w h e r e   t h e  

p l u g   o p e n i n g   n e e d l e   14  i s   f o r m e d   and  a  p a c k i n g   23  i s  
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s e c u r e d   t h e r e b e t w e e n   so  as  to   p r e v e n t   t h e   gas   l e a k a g e  

t h r o u g h   t h e   t h r o u g h - h o l e   11  f o r m e d   by  t h e   p l u g   o p e n i n g   ■ 

n e e d l e   14.  T h i s   p a c k i n g   23  i s   m o u n t e d   to  be  s u p p o r t e d  

by  a  p a c k i n g   l o c k   n u t   24  t h r e a d a b l y   c o u p l e d   i n t o   one  e n d  

of  t h e   m a i n   b o d y   of  c o n t r o l   s e c t i o n   9.  D e s i g n a t e d   a t  

23a  i s   an  i n s e r t i o n   h o l e   f o r   a  j i g   to   t h r e a d a b l y   c o u p l e  

t h e   p l u g   o p e n i n g   member   15  i n t o   t h e   ma in   body   of  c o n t r o l  

s e c t i o n   9  . 

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

13  i n c l u d e s :   a  p r e s s u r e   r e g u l a t i n g   s p r i n g   25  f o r   b i a s i n g  

t h e   p i s t o n   21  s e c u r e d   t h e r e t o   w i t h   t h e   g a s   r e g u l a t i n g   p i n  

17  c o u p l e d   i n t o   and   s l i d i n g   in  t h e   v a l v e   s e a t   18  a g a i n s t   t h e  

p i s t o n   c o n t r o l   p l a t e   22;  and  a  c o u p l i n g   member   27  f o r   a  g a s  

f l o w - o u t   p o r t ,   f o r m e d   i n t e g r a l l y   w i t h   a  gas   f l o w - o u t   p i p e  

26,  and  s u p p o r t i n g   t h i s   p r e s s u r e   r e g u l a t i n g   s p r i n g   2 5 .  

A  p r o x i m a l   end  p o r t i o n   17a  of  t h e   gas   p r e s s u r e  

r e g u l a t i n g   p i n   17  i s   c o u p l e d   and  b r a z e d   i n t o   a  c o u p l i n g  

r e c e s s   f o r m e d   on  an  end  f a c e   a  c u p - s h a p e d   p i s t o n   nu t   29  

t h r e a d a b l y   c o u p l e d   i n t o   a  c o u p l i n g   h o l e   28  f o r m e d   on  o n e  

end  of  t h e   p i s t o n   21.   F u r t h e r m o r e ,   a  p l u r a l i t y   of  gas   f l o w  

h o l e s   30  a r e   f o r m e d   in  t h e   end  f a c e   of  t h e   p i s t o n   n u t   2 9 .  

The  p i s t o n   21  i n s e r t s   t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n   17 

i n t o   t he   0 - r i n g   20  f o r   t h e   s e a t   t h r o u g h   a  t h r o u g h - h o l e  

22a  f o r m e d   in   t h e   p i s t o n   c o n t r o l   p l a t e   22  and  c o u p l e s   t h e  

same  i n t o   t h e   v a l v e   s e a t   18,  w h e r e b y   a  c y l i n d e r   p o r t i o n   9 a  
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f o r m e d   in  t h e   ma in   body  of  c o n t r o l   s e c t i o n   9  i s  

s l i d a b l y   c o u p l e d   to   t h e   p i s t o n   2 1 .  

A d d i t i o n a l l y ,   a  V - s h a p e d   p a c k i n g   31  f o r   t h e   p i s t o n ,  

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

p e r i p h e r y   of  one  end  of  t h e   p i s t o n   21.   F u r t h e r ,   t h e  

p i s t o n   21  i s   b i a s e d   t o w a r d   t h e   p i s t o n   c o n t r o l   p l a t e   22  b y  

a  c o i l - s h a p e d   p r e s s u r e   r e g u l a t i n g   s p r i n g   25  h a v i n g   a  l o w  

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

t h e   gas   bomb  1.  T h i s   p r e s s u r e   r e g u l a t i n g   s p r i n g   25  i s  

u r g i n g l y   s u p p o r t e d   by  t h e   c o u p l i n g   member   27  t h r e a d a b l y  

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

s e c t i o n   9  .  When  gas   d i s c h a r g e d   f r o m   t h e   g a s   bomb  1  a n d  

s t o r e d   in   t h e   c y l i n d e r   p o r t i o n   9a  of  t h e   main   body  o f  

c o n t r o l   s e c t i o n   9  i s   u s e d   to   l o w e r   t h e   p r e s s u r e   in  t h e  

c y l i n d e r   p o r t i o n   9a ,   t h e   p i s t o n   21  i s   u r g e d   a g a i n s t   t h e  

p i s t o n   c o n t r o l   p l a t e   22  by  t h e   p r e s s u r e   r e g u l a t i n g   s p r i n g  

25.   When  t h e   p i s t o n   21  i s   u r g e d ,   a  s m a l l   d i a m e t e r   p o r t i o n  

17a  a t   t h e   p r o x i m a l   end  of  t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n  

17  r e a c h e s   t h e   O - r i n g   20  p o r t i o n   f o r   t h e   s e a t   as  shown  i n  

F i g .   4,  w h e r e b y   t h e   s e a l e d   s t a t e   b e t w e e n   t h i s   O - r i n g   2 0  

and  t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n   17  i s   r e l e a s e d ,   s o  

t h a t   gas   f l o w s   i n t o   t h e   c y l i n d e r   p o r t i o n   9a .   F u r t h e r m o r e ,  

when  gas   f l o w s   i n t o   t h e   c y l i n d e r   p o r t i o n   9a  to  r a i s e   g a s  

p r e s s u r e ,   t h e   p i s t o n   21  i s   c a u s e d   to   s l i d e   t o w a r d   t h e  

c o u p l i n g   member  27  a g a i n s t   t h e   b i a s i n g   f o r c e   of  t h e   p r e s s u r e  
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r e g u l a t i n g   s p r i n g   25  due  to   t h i s   gas  p r e s s u r e .   When  t h e  

p i s t o n   21  i s   c a u s e d   to   s l i d e   as  d e s c r i b e d   a b o v e ,   a  l a r g e  

d i a m e t e r   p o r t i o n   17b  of  t h e   gas  p r e s s u r e   r e g u l a t i n g   p i n   17 

r e a c h e s   t h e   0 - r i n g   20  p o r t i o n   f o r   t he   s e a t   to   t h e r e b y   s e a l  

t h e   gas   f l o w - o u t   as  shown  in  F i g .   5.  The  a b o v e   -de   s c r i b e d  

s l i d i n g   o p e r a t i o n   of  t h e   p i s t o n   21  is   r e p e a t e d ,   w h e r e b y   t h e  

gas   p r e s s u r e   in   t h e   c y l i n d e r   p o r t i o n   9a  i s   h e l d   a t   a  

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

F u r t h e r m o r e ,   t h e   c o u p l i n g   member  27  i s   t h r e a d a b l y  

c o u p l e d   to   t h e   o t h e r   end   of  t h e   main   body   of  c o n t r o l  

s e c t i o n   9,  w i t h   one  end  of   t h e   gas   f l o w - o u t   p i p e   26  b e i n g  

c o u p l e d   i n t o   a  t h r o u g h - h o l e   33  f o r m e d   in  t h e   p i s t o n   2 1 .  

A d d i t i o n a l l y ,   a  p a c k i n g   34  f o r   s e a l i n g   i s   c o u p l e d   to  t h e  

f o r w a r d   end  of  t h e   gas   f l o w - o u t   p i p e   26.  A  l o c k   nu t   35  i s  

c o u p l e d   o n t o   t h e   o u t e r   p e r i p h e r y   of  t he   c o u p l i n g   member  27 

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

27  r e l a t i v e   to   t h e   m a i n   b o d y   of  c o n t r o l   s e c t i o n   9 .  

A  t u b u l a r   o u t e r   c a s i n g   36  as  b e i n g   a  g r i p   p o r t i o n  

i s   c o u p l e d   o n t o   t h e   o u t e r   p e r i p h e r y   of  t h e   ma in   body   o f  

c o n t r o l   s e c t i o n   9  p r o v i d e d   w i t h   t he   p l u g   o p e n i n g   m e c h a n i s m  

12  and  t h e   gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   13  as  d e s c r i b e d  

a b o v e .  

F u r t h e r m o r e ,   a  h o l d e r   c o u p l i n g   p o r t i o n   37,   to   w h i c h  

an  open   end  of  t h e   bomb  h o l d e r   2  i s   t h r e a d a b l y   c o u p l e d ,   i s  

f o r m e d   on  one  end  of  t h e   ma in   body  of  c o n t r o l   s e c t i o n   9 .  
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The  bomb  h o l d e r   2  has   a  c o u p l i n g   p o r t i o n   38  h a v i n g   a  c o u p l i n g  

v a l u e   w i t h i n   w h i c h   t h e   s e a l   p l a t e   10  i s   p i e r c e d   by  t h e   p l u g  

o p e n i n g   n e e d l e   14  of  t h e   gas   bomb  1  h o u s e d   in  t h e   bomb 

h o l d e r   2  when  t h e   bomb  h o l d e r   2  i s   c o u p l e d   to  t he   h o l d e r  

c o u p l i n g   p o r t i o n   37  .  A  gas   e s c a p i n g   s l i t   39  i s   f o r m e d   o n  

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

t h e   bomb  h o l d e r   2  so  as  to  p r e v e n t   t h e   b o m b - h o l d e r   2  f r o m  

b e i n g   e x c e s s i v e l y   f i l l e d   up  w i t h   h i g h   p r e s s u r e   g a s .  

The  gas   f l o w - o u t   path"   c o n t r o l   s e c t i o n   5  f o r   o n - o f   f  

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

t h e   gas   bomb  1  and  f l o w s   i n t o   t h e   m a i n   body  of  c o n t r o l  

s e c t i o n   9,  t h r o u g h   t he   n o z z l e   s e c t i o n   6  i s   s e c u r e d   to  t h e  

o t h e r   end  of  t h e   ma in   body   of  c o n t r o l   s e c t i o n   9.  T h i s   g a s  

f l o w - o u t   p a t h   o n - o f   f  o p e r a t i o n   s e c t i o n   5  i n c l u d e s :   a  

c o u p l i n g   p o r t i o n   41  c o u p l e d   to   a  c o u p l i n g   r e c e s s   40  f o r m e d  

on  t h e   c o u p l i n g   member  27?  and  a  ma in   body  of  o p e r a t i o n  

s e c t i o n   47  f o r m e d   t h e r e i n   w i t h   a  gas   f l o w   p a t h   43 

c o m m u n i c a t e d   w i t h   a  gas   f l o w - o u t   p o r t   42  p r o v i d e d   a t   t h e  

o t h e r   end  of  t h e   gas   f l o w - o u t   p i p e   26  p r o v i d e d   in  t h e  

c o u p l i n g   member  27  when  t h i s   c o u p l i n g   p o r t i o n   41  i s   c o u p l e d  

i n t o   t h e   c o u p l i n g   r e c e s s   40  and  f u r t h e r   a  c o u p l i n g   h o l e   46 

c o m m u n i c a t e d   w i t h   t h i s   gas  f l o w   p a t h   43  and  c o u p l e d   to   a n  

o n - o f   f  v a l v e   m e c h a n i s m   4 5 .  

T h i s   ma in   body  of  o p e r a t i o n   s e c t i o n   47  t h r e a d a b l y  

c o u p l e s   t he   c o u p l i n g   p o r t i o n   41  i n t o   t h e   c o u p l i n g   r e c e s s   40  
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of  t h e   c o u p l i n g   member   27,   w i t h   an  0 - r i n g   49  f o r   s e a l i n g  

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

43  i s   c o m m u n i c a t e d   w i t h   t h e   gas   f l o w - o u t   p o r t   42,   s o  

t h a t   t h e   ma in   body   of  o p e r a t i o n   s e c t i o n   47  can   be  c o n n e c t e d  

to  t h e   m a i n   body   of  c o n t r o l   s e c t i o n   9  . 

In  t h e   o n - o f f   v a l v e   m e c h a n i s m   45  c o u p l e d   i n t o   t h e  

v a l v e   c o u p l i n g   h o l e   46  of  t h e   main   body   of  o p e r a t i o n   s e c t i o n  

47,  t h e r e   i s   u s e d   a  n e e d l e   v a l v e   h a v i n g   an  o p e r a t i n g   p i n  

52  p r o v i d e d   w i t h   a  v a l v e   51'  s e c u r e d   i n t o   a  t u b u l a r   v a l v e  

h o u s i n g   50  by  b e i n g   b i a s e d   by  a  p l e c t r u m ,   f o r   c o v e r i n g   a n  

o p e n i n g   f o r m e d   a t   t h e   f o r w a r d   end  of  t h e   v a l v e   h o u s i n g   50  . 

A  p u s h   b u t t o n   53  f o r   u r g i n g   an  o p e r a t i n g   p i n   52  of  t h e   v a l v e  

m e c h a n i s m   45  to  o n - o f f   o p e r a t e   t h e   v a l v e   m e c h a n i s m   45  i s  

s l i d a b l y   c o u p l e d   to   t h e   t op   end  p o r t i o n   of  t he   v a l v e   c o u p l i n g  

h o l e   46.  T h i s   p u s h   b u t t o n   53  i s   c o n s t r u c t e d   s u c h   t h a t   a  

s h a f t   p o r t i o n   53a  of  t h e   p u s h   b u t t o n   53  i s   c o u p l e d   t h e r e o n t o  

w i t h   a  p a c k i n g   54  f o r   p r e v e n t i n g   t h e   gas   l e a k a g e   a n d  

i n s e r t e d   i n t o   t h e   v a l v e   c o u p l i n g   h o l e   46,  and  a  cap   55  

c o u p l e d   o n t o   t h e   t o p   end  p o r t i o n   of  t h e   ma in   body   o f  

o p e r a t i o n   s e c t i o n   47  e n g a g e s   a  f l a n g e   p o r t i o n   53b  of  t h e  

p u s h   b u t t o n   53  to   t h e r e b y   l o c k   t h e   p u s h   b u t t o n   53  a g a i n s t  

d i s l o d g i n g .   F u r t h e r m o r e ,   a  cap   57  c o u p l e d   t h e r e o n t o   w i t h  

an  O - r i n g   56  i s   c o u p l e d   o n t o   t h e   b o t t o m   end  p o r t i o n   of  t h e  

v a l v e   c o u p l i n g   h o l e   46  so  as  to  s e a l   t he   v l a v e   c o u p l i n g  

h o l e   4 6 .  
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S e c u r e d   to  t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n  

s e c t i o n   5  i s   t h e   n o z z l e   s e c t i o n   6  .  In  t h i s   n o z z l e   s e c t i o n  

6,  a  n o z z l e   60  i s   c o u p l e d   to   t h e   f o r w a r d   end  of  a  n o z z l e  

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

o p e n i n g   v a l v e   r e g u l a t i n g   v a l v e   58.  T h i s   n o z z l e   60  i s  

c l o s e l y   c o u p l e d   to   t h e   f o r w a r d   end  of  t h e   n o z z l e   h o u s i n g   59 

t h r o u g h   an  0 - r i n g   61.   The  n o z z l e   o p e n i n g   v a l u e   r e g u l a t i n g  

v a l v e   58  i s   m o u n t e d   i n t o   t h e   n o z z l e   h o u s i n g   59,  w i t h   a  

t a p e r e d   f o r w a r d   end  p o r t i o n   t h e r e o f   p r o j e c t i n g   to   t h e  

p r o x i m a l   end  of  t h e   n o z z l e   60.   A f t e r   a  cap   62  c o u p l e d   t o  

t h e   t o p   end  of  t h e   n o z z l e   h o u s i n g   59  i s   r e m o v e d   t h e r e f r o m ,  

t h i s   n o z z l e   o p e n i n g   v a l u e   r e g u l a t i n g   v a l v e   58  i s   r o t a t e d  

by  u se   of  a  d r i v e r   or  t h e   l i k e   to   be  l i n e a r l y   m o v e d  

r e l a t i v e   to   t h e   n o z z l e   60,  t h e r e b y   a d j u s t i n g   t h e   o p e n i n g  

v a l u e   of  t he   n o z z l e   6 0 .  

The  n o z z l e   s e c t i o n   6  i s   r o t a t a b l y   m o u n t e d   s u c h   t h a t  

a  f l a n g e   p o r t i o n   64  p r o v i d e d   on  one  end  of  a  c o n n e c t i n g  

p i p e   63  e x t e n d e d   f rom  t h e   n o z z l e   h o u s i n g   59  i s   e n g a g e d  

w i t h   an  e n g a g e a b l e   p o r t i o n   65  f o r m e d   on  one  s i d e   s u r f a c e   o f  

t h e   ma in   body   of  o p e r a t i o n   s e c t i o n   4 7 .  

The  n o z z l e   s e c t i o n   6  and  t h e   gas   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n   5  a r e   c o n n e c t e d   to   e a c h   o t h e r   t h r o u g h   a  

j o i n i n g   p i p e   66  made  of   a  f l e x i b l e   m a t e r i a l   s u c h   as  v i n y l  

c h l o r i d e .   T h i s   j o i n i n g   p i p e   66  i s   c o u p l e d   a t   one  e n d  

t h e r e o f   w i t h   a  j o i n i n g   h o l e   67  f a c i n g   t h e   t o p   end  of  t h e  
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v a l v e   m e c h a n i s m   45  c o u p l e d   i n t o   t h e   v a l v e   c o u p l i n g   h o l e   46  

of   t h e   m a i n   body   of  o p e r a t i o n   sec  t i n   47,  e x t e n d e d   t h r o u g h   a  

c o n n e c t i n g   p i p e   63,   and  c o u p l e d   a t   t h e   o t h e r   end  t h e r e o f  

i n t o   a  j o i n i n g   h o l e   68  c o m m u n i c a t e d   w i t h   t h e   n o z z l e   60 

f o r m e d   in   t h e   n o z z l e   h o u s i n g   5 9 .  

As  d e s c r i b e d   a b o v e ,   t h e   n o z z l e   s e c t i o n   6  i s   r o t a t a b l y  

m o u n t e d   to   t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   5 

and  t h e   f l e x i b l e   j o i n i n g   p i p e   66  j o i n s   t h e r e b e t w e e n ,   so  t h a t  

t h e   n o z z l e   s e c t i o n   6  i s   v a r i a b l e   in  p o s i t i o n   w i t h i n   a  r a n g e  

f r o m   a  p o s i t i o n   shown  in   F i g .   3  to  a  p o s i t i o n   shown  in  F i g .  

6.  As  a  c o n s e q u e n c e ,   t h e   p o s i t i o n   of  t h e   n o z z l e   s e c t i o n  

6  can   be  s e l e c t e d   r e l a t i v e   to   t h e   gas   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n   5.  A c c o r d i n g   to  t h e   s e l e c t i o n   of  a  u s e r ,  

t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   5  can  b e  

o p e r a t e d   by  e i t h e r   i n d e x   f i n g e r   or  thumb  and  be  u s e d   b y  

a n y o n e   of  r i g h t - h a n d e d   and  l e f t - h a n d e d   p e r s o n s .  

The  l i q u i d   s t o r i n g   member   s u p p o r t i n g   s e c t i o n   8 

i n c l u d i n g   a  p a i r   of  c u r v e d   and  f l e x i b l y   d i s p l a c e a b l e  

s u p p o r t   a rms   71  and  72  i s   p r o v i d e d   a t   one  s i d e   of  t h e  

j o i n i n g   p i p e   66  of  t h e   n o z z l e   s e c t i o n   6.  As  a  l i q u i d   s t o r i n g  

member   73  m o u n t e d   on  t h i s   l i q u i d   s t o r i n g   member  s u p p o r t i n g  

s e c t i o n   8,  a  s o - c a l l e d   f e l t   p e n ,   e t c .   i s   u s e d ,   in  w h i c h ,   f o r  

e x a m p l e ,   a q u e o u s   i n k   i s   s t o r e d   in   a  t u b u l a r   c o n t a i n e r   a n d  

a  l i q u i d   s t o r i n g   s e c t i o n   74  c o n s i s t i n g   of  f e l t ,   e t c .   f o r  

s u c k i n g   i n k   by  c a p i l l a r i t y   i s   p r o v i d e d   a t   t he   f o r w a r d   end  o f  
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t h e   c o n t a i n e r .   The  l i q u i d   s t o r i n g   member  73  i s   c o u p l e d  

b e t w e e n   t h e   p a i r   of  s u p p o r t   a rms   71  and  72  and  c o n t r o l l e d  

in   p o s i t i o n   by  a  r i n g   75  c o u p l e d   to   t h e   l i q u i d   s t o r i n g  

member   73  and  t h e   l i q u i d   ( i n k )   s t o r i n g   s e c t i o n   74  i s  

m o u n t e d ,   f a c i n g   t h e   f o r w a r d   end   of   t h e   n o z z l e   6 0 .  

The  o p e r a t i o n   of  t h e   a i r   b r u s h i n g   a p p a r a t u s  

c o n s t r u c t e d   as  a b o v e   w i l l   now  be  d e s c r i b e d .   When  t h e  

bomb  h o l d e r   2  h o u s i n g   t h e r e i n   t h e   gas   bomb  1  i s   c o u p l e d   t o  

t h e   h o l d e r   c o u p l i n g   s e c t i o n   37  of   t h e   gas   f l o w - o u t   c o n t r o l  

s e c t i o n   3,  t h e   t h r o u g h - h o l e   11  i s   f o r m e d   in   t h e   s e a l   p l a t e  

10  of   t h e   gas   bomb  1  by  t h e   p l u g   o p e n i n g   n e e d l e   14  of   t h e  

p l u g   o p e n i n g   m e c h a n i s m   12,   w h e r e b y   t h e   p l u g   of  t h e   g a s  

bomb  1  i s   o p e n e d .   When  t h e   p l u g   of  t he   gas   bomb  1  i s  

o p e n e d ,   l i q u e f i e d   C02  in   t h e   g a s   bomb  1,  w h i l e   b e i n g  

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

m e c h a n i s m   13  t h r o u g h   t h e   p l u g   o p e n i n g   m e c h a n i s m   12.   H e r e ,  

when  t h e   p u s h   b u t t o n   53  of  t h e   g a s   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n   5  i s   p r e s s e d   to   r e l e a s e   t h e   v a l v e  

m e c h a n i s m   45,   C02  gas   i s   b l o w n   o u t   of  t h e   f o r w a r d   end  of  t h e  

n o z z l e   60  of  t h e   n o z z l e   s e c t i o n   6  to   t h e r e b y   s p r a y   i n k  

s t o r e d   in  t h e   l i q u i d   s t o r i n g   s e c t i o n   7 4 .  

A d d i t i o n a l l y ,   as  t h e   l i q u i d   s t o r e d   in   t he   l i q u i d  

s t o r i n g   s e c t i o n   74  f o r   s p r a y i n g ,   in   a d d i t i o n   to   i n k  

d e s c r i b e d   a b o v e ,   any  l i q u i d   s u c h   as  p a i n t   or  c o s m e t i c  

l i q u i d   can   be  u s e d   i f   o n l y   t h e   l i q u i d   can  be  s p r a y e d .  
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F u r t h e r m o r e ,   in  t h e   a b o v e   e m b o d i m e n t ,   t h e   b o m b  

h o l d e r   2  i s   t h r e a d a b l y   c o u p l e d   to   t h e   ma in   body   of  c o n t r o l  

s e c t i o n   9,  h o w e v e r ,   a  mere   c o u p l i n g   may  be  a d o p t e d .  

F u r t h e r ,   as  t h e   gas   f i l l e d   in   t h e   gas   bomb  1,  i n  

a d d i t i o n   to   C02  g a s ,   any  gas   may  be  u s e d   o n l y   i f   a  

p r e d e t e r m i n e d   p r e s s u r e   can  be  o b t a i n e d   by  i 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 ,   as  d e s c r i b e d  

a b o v e ,   as  t h e   means   f o r   s p r a y i n g   i n k ,   p a i n t   or  t h e   l i k e ,  

C09  gas   or  t h e   l i k e   f i l l e d   in   t h e   gas   bomb  i s   u s e d   and  t h e  

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

s e c t i o n   s e c u r e d   t h e r e t o   w i t h   t h e   n o z z l e   s e c t i o n ,   so  t h a t   a  

s m a l l - s i z e d   a i r   b r u s h i n g   a p p a r a t u s   can   be  p r o v i d e d .  

As  a  c o n s e q u e n c e ,   t h e   a i r   b r u s h i n g   a p p a r a t u s   i s  

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

e a s i l y   u s e d   e v e n   by  an  i n f a n t   can  be  p r o v i d e d .  

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

l i k e   as  in   t he   c o n v e n t i o n a l   a i r   b r u s h i n g   a p p a r a t u s e s   i s  

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

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

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

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

F i g .   7  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i m e n t  

of  t h e   a i r   b r u s h i n g   a p p a r a t u s   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 .   F i g .   8  i s   a  s i d e   v i e w   t h e r e o f .  

In  a  main  body   ( t u b u l a r   member)   101 ,   a  v a l v e   h o u s i n g  
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(gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m )   102  and  a  f i l t e r   1 0 3  

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

f i x e d   by  a  p l u g   o p e n i n g   member   ( p l u g   o p e n i n g   m e c h a n i s m )  

104  t h r e a d a b l y   c o u p l e d   to  t h e   main   body   1 0 1 .  

A  p l u g .   o p e n i n g   n e e d l e   105  h a v i n g   a  s h a r p l y   t a p e r e d  

f o r w a r d   end  p o r t i o n   i s   p r o j e c t e d   f rom  an  end  f a c e   of  t h i s  

p l u g   o p e n i n g   member   104  .  A  t h r o u g h - h o l e   106  i s   f o r m e d  

t h r o u g h   t h e   p l u g   o p e n i n g   n e e d l e   105  in   t h e   a x i a l   d i r e c t i o n  

t h e r e o f .  

F u r t h e r ,   a  p a c k i n g   107  s u r r o u n d i n g   t h e   p l u g   o p e n i n g  

n e e d l e   105  i s   p r o v i d e d   on  an  end  f a c e   of  t h e   p l u g   o p e n i n g  

member  104  and  f i x e d   by  a  p a c k i n g   g l a n d   108  t h r e a d a b l y  

c o u p l e d   to   t h e   ma in   body   1 0 1 .  

A  bomb  h o l d e r   109  i s   t h r e a d a b l y   c o u p l e d   to   t h e   o u t e r  

p e r i p h e r y   of  an  end  p o r t i o n   of   t h e   ma in   body   101,   a  s e a l  

p l a t e   111  of   a  gas   bomb  110  f i l l e d   up  w i t h   l i q u e f i e d   CO. , ,  

f o r   e x a m p l e ,   and  h e l d   in  t h e   bomb  h o l d e r   109  i s   c l o s e l y  

a t t a c h e d   to   t h e   p a c k i n g   107 ,   and  p l u g   o p e n i n g   of   t h e   s e a l  

p l a t e   111  by  t h e   p l u g   o p e n i n g   n e e d l e   105  can   be  p e r f o r m e d .  

On  t h e   o t h e r   h a n d ,   in  t h e   v a l v e   h o u s i n g   102 ,   a n  

a x i a l l y   m o v a b l e   v a l v e   112  i s   p r o v i d e d ,   one  end  of  w h i c h   i s  

p r o j e c t e d   f rom  an  end  f a c e   of  t h e   main   body   101  t h r o u g h   a  

t h r o u g h - h o l e   113  f o r m e d   in  t h e   end  f a c e   of  t h e   main   b o d y  

1 0 1 .  

In  t h i s   c a s e ,   t h e   v a l v e   112  i s   f o r m e d   w i t h   a  
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l a r g e   d i a m e t e r   p o r t i o n   114 ,   a  t a p e r e d   p o r t i o n   115  and  a  

s m a l l   d i a m e t e r   p o r t i o n   116 ,   w h i c h   a r e   a r r a n g e d   in   t h e  

a x i a l   d i r e c t i o n   t h e r e o f .   F u r t h e r ,   b e t w e e n   t h e   v a l v e  

h o u s i n g   102  and  t h e   ma in   body   101 ,   a  v a l v e   s e a t   0 - r i n g   1 1 7  

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

p o r t i o n   114  i s   p r o v i d e d   a t   a  p o s i t i o n   s u r r o u n d i n g   t h e   v a l v e  

body   1 1 2 .  

The  i n n e r   p e r i p h e r a l   p o r t i o n   of  t h e   v a l v e   s e a t  

0 - r i n g   117  and  t he   o u t e r   p e r i p h e r a l   p o r t i o n   of  t h e   l a r g e  

d i a m e t e r   p o r t i o n   114  of  t h e   v a l v e   112  a re   c l o s e l y   a t t a c h e d  

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

112  c o n s t a n t l y   b i a s e d   to   t h e   l e f t   in   F i g .   7  by  a  v a l v e  

s p r i n g   118  p r o v i d e d   in   t h e   v a l v e   h o u s i n g   102 ,   w h e r e b y   t h e  

gas   f l o w i n g   t h r o u g h   t h e   t h r o u g h - h o l e   106  of  t h e   p l u g  

o p e n i n g   n e e d l e   105,   t h e   f i l t e r   103 ,   f u r t h e r ,   a  s p a c e  

f o r m e d   b e t w e e n   t h e   v a l v e   h o u s i n g   102  and  t h e   o u t e r   p e r i p h e r a l  

p o r t i o n   of  t h e   v a l v e   112  and  f l o w i n g   ou t   of  t h e   t h r o u g h - h o l e  

113  of   t h e   main   body   i s   s h u t   o f f ,   and  t h e   v a l v e   112  i s  

d i s p l a c e d   in  a  d i r e c t i o n   of  p u s h i n g   t h e   v a l v e   112  i n t o   t h e  

v a l v e   h o u s i n g   102  a g a i n s t   t h e   b i a s i n g   f o r c e   of  t h e   v a l v e  

s p r i n g   118  ,  w h e r e b y   an  o r i f i c e   i s   f o r m e d   b e t w e e n   t he   t a p e r e d  

p o r t i o n   115  and  t h e   v a l v e   s e a t   O - r i n g   117  and  v a r i a b l e   i n  

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

t h e   v a l v e   112,   so  t h a t   h i g h   p r e s s u r e   gas   a c t i n g   f rom  t h e  

gas   bomb  110  i s   r e d u c e d   to   a  d e s i r a b l e   v a l u e   and  f l o w s   o u t  
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of  t h e   t h r o u g h - h o l e   113  of  t h e   main  body  1 0 1 .  

F u r t h e r m o r e ,   an  0 - r i n g   104a  i s   p r o v i d e d   b e t w e e n   t h e  

p l u g   o p e n i n g   member  109  and  t h e   v a l v e   h o u s i n g   102  so  a s  

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

v a l v e   h o u s i n g   102  and  t h e   p l u g   o p e n i n g   member   104 ,   and  a n  

a i r   e s c a p i n g   h o l e   101a   i s   p r o v i d e d ,   w h i c h   i s   c o m m u n i c a t e d  

w i t h   a  p o r t i o n   of  t h e   ma in   body  101,   w h e r e   t h e   v a l v e  

h o u s i n g   102  and  t h e   p l u g   o p e n i n g   member  104  a r e   h o u s e d ,   s o  

t h a t   r i s e   of  i n t e r n a l   p r e s s u r e   in  t h e   main   body   101 ,   c a u s e d  

by  d e t e r i o r a t e d   O - r i n g   104a   and  v a l v e   s e a t   O - r i n g   117  i s  

p r e v e n t e d ,   f o r   e x a m p l e .  

F u r t h e r ,   t h e   end   p o r t i o n   of  t h e   ma in   body   101 ,   i n  

w h i c h   t h e   t h r o u g h - h o l e   113  i s   f o r m e d ,   i s   i n s e r t e d   i n t o   a  

ma in   body  of   o p e r a t i o n   s e c t i o n   119,   and  a  d i a p h r a g m   1 2 0  

made  of  a  f l e x i b l e   m a t e r i a l   s u c h   as  r u b b e r   and  a  d i a p h r a g m  

g l a n d   121  f o r   f i x i n g   t h e   d i a p h r a g m   120  a r e   p r o v i d e d  

b e t w e e n   an  end  p o r t i o n   of   t h e   main   body  101  and  t h e   m a i n  

body   of  o p e r a t i o n   s e c t i o n   1 1 9 .  

In  t h e   d i a p h r a g m   g l a n d   121,   a  l a r g e   d i a m e t e r   p i s t o n  

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

an  end  p o r t i o n   of  t h e   v a l v e   112 ,   s a i d   end  p o r t i o n   b e i n g  

p r o j e c t e d   to   t h e   o u t s i d e   of  t h e   main  body  101 ,   an  a x i a l  

d i s p l a c e m e n t   of  t h e   l a r g e   d i a m e t e r   p i s t o n   122  i s   i m p a r t e d  

to   t h e   v a l v e   112 ,   and  a  f l u i d   c h a m b e r   A  i s   d e f i n e d   by  t h e  

d i a p h r a g m   g l a n d   121,   t h e   l a r g e   d i a m t e r   p i s t o n   122  and  a n  
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end  f a c e   p o r t i o n   of  t h e   m a i n   body   101 ,   s a i d   f l u i d   c h a m b e r  

A  b e i n g   c o m m u n i c a t e d   w i t h   t h e   t h r o u g h - h o l e   113  of  t he   m a i n  

b o d y   1 0 1 .  

An  0 - r i n g   123  i s   p r o v i d e d   b e t w e e n   t h e   o u t e r  

p e r i p h e r a l   p o r t i o n   of  t h e   m a i n   body   101  and  t h e   main   b o d y  

of  o p e r a t i o n   s e c t i o n   119 ,   w h e r e b y   t h e   f l u i d   c h a m b e r   A  i s  

h e l d   a i r   t i g h t .   The  main   body   101  i s   f i x e d   to   t h e   m a i n  

b o d y   of  o p e r a t i o n   s e c t i o n   119  by  a  s p r i n g   p i n   124  

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

p a p e r   s u r f a c e .  

F u r t h e r ,   t h e   ma in   body   of  o p e r a t i o n   s e c t i o n   119  i s  

p r o v i d e d   w i t h   a  c y l i n d e r   125  a t   a  p r e d e t e r m i n e d   a n g l e   to   t h e  

a x i a l   d i r e c t i o n ,   one  end  of  t h e   c y l i n d e r   125  i s   c o m m u n i c a t e d  

w i t h   a  f l u i d   c h a m b e r   B  f o r m e d   b e t w e e n   t h e   d i a p h r a g m   1 2 0  

and  t h e   main   body   of  o p e r a t i o n   s e c t i o n   119  ,  and  t h e   o t h e r  

end  t h e r e o f   i s   i n s e r t e d   t h e r e i n t o   w i t h   a  s m a l l   d i a m e t e r  

p i s t o n   127  f o r m e d   i n t e g r a l l y   w i t h   a  p u s h   b u t t o n   1 2 6 .  

The  c y l i n d e r   125  and  t h e   f l u i d   c h a m b e r   B  a re   f i l l e d  

up  w i t h   s i l i c o n e   o i l   128  as  b e i n g   i n c o m p r e s s i b l e   f l u i d ,  

w h e r e b y   an  a x i a l   d i s p l a c e m e n t   of  t h e   p u s h   b u t t o n   126  i s  

i m p a r t e d   to  t h e   l a r g e   d i a m e t e r   p i s t o n   122  t h r o u g h   s i l i c o n e  

o i l   128  and  t h e   d i a p h r a g m   1 2 0 .  

An  O - r i n g   129  i s   c o u p l e d   to   t he   o u t e r   p e r i p h e r a l  

p o r t i o n   of  t h e   s m a l l   d i a m e t e r   p i s t o n   127 ,   w h e r e b y   t h e  

c y l i n d e r   125  i s   h e l d   a i r   t i g h t .  
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F u r t h e r m o r e ,   b e t w e e n   t h e   p u s h   b u t t o n   126  and  t h e   m a i n  

body   of   o p e r a t i o n   s e c t i o n   119 ,   a  p u s h   b u t t o n   s p r i n g   130  i s  

p r o v i d e d ,   w h i c h   b i a s e s   t h e   p u s h   b u t t o n   126  to  p r o j e c t   t o  

t h e   o u t s i d e   of  t h e   ma in   body   of  o p e r a t i o n   s e c t i o n   119 ,   a n d  

t h e   p u s h   b u t t o n   126  i s   l o c k e d   a g a i n s t   d i s l o d g i n g   f r o m   t h e  

main   body  of  o p e r a t i o n   s e c t i o n   119  by  a  p u s h   b u t t o n   k e e p e r  

1 3 1 .  

F u r t h e r ,   a  f l u i d   p a t h   132  i s   f o r m e d   on  t h e   s i d e  

s u r f a c e   p o r t i o n   of  t h e   ma in   body   of '   o p e r a t i o n   s e c t i o n   1 1 9 ,  

w h e r e b y   a  n o z z l e   ( n o z z l e   s e c t i o n )   133  i s   c o m m u n i c a t e d   w i t h  

t h e   f l u i d   c h a m b e r   A .  

In  t h e   p r o x i m i t y   of  t h e   n o z z l e   133 ,   a  pen  ( l i q u i d  

s t o r i n g   member)   135  i s   p r o v i d e d   a t   a  p o s i t i o n   w h e r e   a  p e n  

p o i n t   ( l i q u i d   s t o r i n g   s e c t i o n )   134  f a c e s   t h e   f o r w a r d   e n d  

p o r t i o n   of  t h e   n o z z l e   133 ,   and  d e t a c h a b l y   f i x e d   by  a  p e n  

g u i d e   ( l i q u i d   s t o r i n g   member  s u p p o r t i n g   s e c t i o n )   136 ,   o n e  

end  of   w h i c h   i s   c o n n e c t e d   to   t h e   main   body   of  o p e r a t i o n  

s e c t i o n   1 1 9 .  

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

d e s c r i b e d .  

F i r s t ,   t h e   p u s h   b u t t o n   126  i s   in   t h e   r e l e a s e d   s t a t e ,  

t h e   v a l v e   112  to  be  d i s p l a c e d   by  the   p u s h   b u t t o n   126  i s  

p r o j e c t e d   o u t   of  t h e   v a l v e   h o u s i n g   102  by  t h e   b i a s i n g   f o r c e  

of  t he   v a l v e   s p r i n g   118 ,   and  t h e   o u t e r   p e r i p h e r a l   p o r t i o n  

of  t h e   l a r g e   d i a m e t e r   p o r t i o n   114  of  t h e   v a l v e   112  and  t h e  

-  23  -  



0 2 0 8 2 4 7  

i n n e r   p e r i p h e r a l   p o r t i o n   of  t he   v a l v e   s e a t   0 - r i n g   1 1 7  

p r o v i d e d   in   t h e   v a l v e   h o u s i n g   102  a r e   c l o s e l y   a t t a c h e d   t o  

e a c h   o t h e r ,   to   t h e r e b y   s h u t   o f f   t h e   f l o w   of  gas   in  t h e  

v a l v e   h o u s i n g   1 0 2 .  

S u b s e q u e n t l y ,   when  t h e   bomb  h o l d e r   109  i s  

t h r e a d a b l y   c o u p l e d   to   t h e   main   body  101  and  t h e   s e a l   p l a t e  

111  of  t h e   gas   bomb  110  h o u s e d   in  t he   bomb  h o l d e r   109  i s  

p i e r c e d   by  t h e   p l u g   o p e n i n g   n e e d l e   105,   t h e   s e a l   p l a t e   1 1 1  

is   c l o s e l y   a t t a c h e d   to   t h e   p a c k i n g   107  and  h i g h   p r e s s u r e  

CO2  gas   s t o r e d   in  t h e   gas   bomb  110  f l o w s   i n t o   t h e   v a l v e  

h o u s i n g   102  t h r o u g h   t h e   t h r o u g h - h o l e   106  of  t h e   p l u g  

o p e n i n g   n e e d l e   105  and  t h e   f i l t e r   1 0 3 .  

T h e n ,   when  t h e   w o r k e r   or   t h e   l i k e   p r e s s e s   t h e   p u s h -  

b u t t o n   126  i n t o   t h e   m a i n   body  of  o p e r a t i o n   s e c t i o n   119 ,   a  

d i s p l a c e m e n t   of  t h e   p u s h   b u t t o n   126  i s   i m p a r t e d   to  t h e  

v a l v e   112  t h r o u g h   o i l   128  s e a l e d   in  t h e   c y l i n d e r   125  and  t h e  

f l u i d   c h a m b e r   B,  t h e   d i a p h r a g m   120  and  f u r t h e r   t h e   l a r g e  

d i a m e t e r   p i s t o n   1 2 2 .   W i t h   t h i s   o p e r a t i o n ,   t h e   v a l v e   1 1 2  

i s   d i s p l a c e d   in  a  d i r e c t i o n ,   in   w h i c h   t h e   v a l v e   112  i s  

p u s h e d   i n t o   t h e   v a l v e   h o u s i n g   102,   w h e r e b y   t h e   b l o c k e d   s t a t e  

b r o u g h t   a b o u t   by  t h e   o u t e r   p e r i p h e r y   of  t h e   l a r g e   d i a m e t e r  

p o r t i o n   of  t h e   v a l v e   112  and  t h e   v a l v e   s e a t   O - r i n g   117  i s  

r e l e a s e d .   T h e n ,   t h e   o r i f i c e   v a r i a b l e   in  s e c t i o n a l   a r e a   a s  

c o m m e n s u r a t e   to   a  d i s p l a c e m e n t   v a l u e   of  t h e   v a l v e   112  i s  

f o r m e d   b e t w e e n   t h e   i n n e r   p e r i p h e r a l   p o r t i o n   of  t h e   v a l v e  
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s e a t   O r i n g   117  and  t he   t a p e r e d   p o r t i o n   115  of  t h e   v a l v e  

112 ,   h i g h   p r e s s u r e   C02  gas  a c t i n g   on  t h e   i n t e r i o r   of  t h e  

v a l v e   h o u s i n g   102  f rom  t h e   gas   bomb  110  t h r o u g h   t h e   o r i f i c e  

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

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

c h a m b e r   A .  

F u r t h e r ,   CO2  g a s ,   w h i c h   has   f l o w e d   i n t o   t h e   f l u i d  

c h a m b e r   A,  i s   p a s s e d   t h r o u g h   t h e   f l u i d   p a t h   132  and  b l o w n  

o u t   of  t h e   f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e   133  t o w a r d  

t h e   pen  p o i n t   134 ,   w h e r e b y   ink ,   p a i n t   or   t h e   l i k e   s t o r e d   i n  

t h e   pen  p o i n t   134  i s   s p r a y e d   in  a  d e n s i t y   c o m m e n s u r a t e   t o  

a  f l o w   r a t e   of   gas   b l o w n   o u t   of  t h e   n o z z l e   1 3 3 .  

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

Of  t h e   n o z z l e   133,   i . e .   t he   d e n s i t y   of   i n k ,   p a i n t   or  t h e  

l i k e   can   be  s e t   to   a  d e s i r e d   v a l u e   by  r e g u l a t i n g   t h e  

d i s p l a c e m e n t   v a l u e   of  t he   p u s h   b u t t o n   126 ,   so  t h a t   a  s h a d e  

of   c o l o r   can   be  a d j u s t e d   w i t h o u t   c h a n g i n g   a  d i s t a n c e   to  t h e  

s p r a y e d   s u r f a c e ,   and  t h e   w o r k a b i l i t y   in   a  r e l a t i v e l y   s m a l l  

s p a c e   c a n   be  i m p r o v e d .  

F u r t h e r ,   when  t he   o p e r a t i o n   of  p r e s s i n g   t h e   p u s h  

b u t t o n   126  i s   r e l e a s e d ,   t he   v a l v e   112  i s   p r o j e c t e d   in   t h e  

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

t h e   v a l v e   s p r i n g   118 ,   and  t he   i n n e r   p e r i p h e r a l   p o r t i o n   o f  

t h e   v a l v e   s e a t   0 - r i n g   117  and  t h e   o u t e r   p e r i p h e r a l   p o r t i o n  

of  t h e   l a r g e   d i a m e t e r   p o r t i o n   114  of  t h e   v a l v e   112  a r e  
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c l o s e l y   a t t a c h e d   to   e a c h   o t h e r ,   w h e r e b y   t h e   f l o w   of  gas   i n  

t h e   v a l v e   h o u s i n g   102  i s   i m m e d i a t e l y   s h u t   o f f ,   so  t h a t  

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

ma in   body   of  o p e r a t i o n   s e c t i o n   119  can  be  r e l e a s e d .  

As  a  r e s u l t ,   p r e s s u r i z i n g   of  t h e   f l u i d   c h a m b e r   A 

f o r m e d   in  t h e   ma in   body   of  o p e r a t i o n   s e c t i o n   119  i s  

p e r f o r m e d   o n l y   when  n e c e s s a r y ,   and  f u r t h e r ,   in   t he   m a i n  

body   101,   h i g h   p r e s s u r e   gas   f rom  t h e   gas   bomb  110  a c t s   o n l y  

on  t h e   p l u g   o p e n i n g   member  104  and  t h e   v a l v e   h o u s i n g   1 0 2 /  

w h e r e b y   t h e   main   body  101  and  t h e   main   body   of  o p e r a t i o n  

s e c t i o n   119  can   be  f o r m e d   of  s y n t h e t i c   r e s i n   l i g h t e r   i n  

w e i g h t   and  more   i n e x p e n s i v e   t h a n   m e t a l ,   so  t h a t   t h e   a p p a r a t u s  

as  a  w h o l e   can   be  r e n d e r e d   l i g h t   in  w e i g h t   and  r e d u c e d   i n  

c o s t s .  

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

p u s h   b o t t o n   126  to   t h e   v a l v e   112  i s   p e r f o r m e d   t h r o u g h   ■.•.■,-• 

i n c o m p r e s s i b l e   o i l   128  s e a l e d   in   t h e   c y l i n d e r   125 ,   w h e r e b y  

t h e   d i s p l a c e m e n t   of  t h e   p u s h   b u t t o n   126  i s   r e l i a b l y  

i m p a r t e d   to   t h e   v a l v e   112  and  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 e r i o r   of   t h e   c y l i n d e r   125  and  t h e   f l u i d   c h a m b e r   B  m a k e s  

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

126  r e l a t i v e   to  t h e   v a l v e   112  and  t h e   l a r g e   d i a m e t e r   p i s t o n  

f o r   d i s p l a c i n g   t h e   v a l v e   112 ,   so  t h a t   t h e   d e g r e e   of  f r e e d o m  

in  d e s i g n   and  m a n u f a c t u r e   of  t h e   a p p a r a t u s   c an   be  i m p r o v e d .  

F u r t h e r ,   t h e   p u s h   b u t t o n   126  i s   p r o v i d e d   w i t h   t h e  
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s m a l l   d i a m e t e r   j p i s t o n   127  and  t h e   d i s p l a c e m e n t   of  t h e   v a l v e  

112  i s   e f f e c t e d   by  t h e   l a r g e   d i a m e t e r   p i s t o n   122 ,   a c t i n g   o f  

a  r e l a t i v e l y   s l i g h t   p r e s s i n g   f o r c e   on  t h e   p u s h   b u t t o n   1 2 6  

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

l a r g e   d i a m e t e r   p i s t o n   122  f o r   d i s p l a c i n g   t h e   v a l v e   112 ,   s o  

t h a t   a  s m o o t h   d i s p l a c e m e n t   m o t i o n   of  t h e   v a l v e   112  by  t h e  

p u s h   b u t t o n   126  can   be  made  w i t h o u t   b e i n g   a f f e c t e d   by  a  

r e s i s t i n g   f o r c e   and  t h e   l i k e   c a u s e d   to  t h e   l a r g e   d i a m e t e r  

p i s t o n   122  due  to   t h e   b i a s i n g   f o r c e   of  t h e   v a l v e   s p r i n g  

118  and  gas   p r e s s u r e   a c t i n g   on  t he   f l u i d   c h a m b e r   A .  

In  t h i s   e m b o d i m e n t ,   t h e   f o l l o w i n g   o u t s t a n d i n g  

f u n c t i o n a l   e f f e c t s   can   be  o b t a i n e d .  

(1)  In  t h e   a i r   b r u s h i n g   a p p a r a t u s ,   w h e r e i n   t h e   p l u g  

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

f o r m   t h e   t h r o u g h - h o l e   in  t h e   s e a l   p l a t e   of   t h e   g a s   bomb  a n d  

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

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

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

member   d e t a c h a b l y   c o n n e c t e d   to   one  end   of   t h e   bomb  h o l d e r  

h o u s i n g   t h e r e i n   t h e   gas   bomb,   and  f u r t h e r ,   t h e r e   a r e  

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

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

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

f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e   s e c t i o n   and  t h e   l i q u i d  

s t o r i n g   member  s u p p o r t i n g   s e c t i o n   f o r   d e t a c h a b l y   s u p p o r t i n g  
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t h e   l i q u i d   s t o r i n g   m e m b e r ,   t h e   gas   p r e s s u r e   r e g u l a t i n g  

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

f l o w   of  g a s   f r o m   t h e   gas   bomb  to  t h e   n o z z l e   s e c t i o n   a n d  

r e g u l a t i n g   p r e s s u r e   of  gas   by  i t s   a x i a l   d i s p l a c e m e n t   a n d  

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

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

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

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

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

v a r i e d   as  c o m m e n s u r a t e   to   t h e   f l o w   r a t e   of  g a s ,   can  b e  

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

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

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

w o r k a b i l i t y .  

(2)  As  a  r e s u l t   of  t h e   a b o v e   i t e m   ( 1 ) ,   a c t i n g   of  g a s  

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

n e c e s s a r y   and  c o m p o n e n t   p a r t s   s u c h   as  t h e   t u b u l a r   m e m b e r  

can   be  f o r m e d   of  s y n t h e t i c   r e s i n   l i g h t e r   in   w e i g h t   and  m o r e  

i n e x p e n s i v e   t h a n   m e t a l ,   so  t h a t   t h e   a p p a r a t u s   as  a  w h o l e  

can   be  r e n d e r e d   l i g h t   in  w e i g h t   and  r e d u c e d   in   c o s t s .  

(3)  I m p a r t i n g   of  t h e   d i s p l a c e m e n t   b e t w e e n   t h e   p u s h   b u t t o n  

and  t h e   v a l v e   i s   e f f e c t e d   by  way  of  l i q u i d   p r e s s u r e ,   w h e r e b y  

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

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

t h e   p u s h   b u t t o n   and  t h e   v a l v e   can   be  d e s i r a b l y   s e t ,   so  t h a t  
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t h e   d e g r e e   of  f r e e d o m   in  d e s i g n ,   m a n u f a c t u r e   and  t h e   l i k e  

o f   t h e   a p p a r a t u s   can   be  i m p r o v e d .  

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

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

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

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

o p e r a t i o n   of  s l i g h t l y   p r e s s i n g   t h e   p u s h   b u t t o n   makes   i t  

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

v a l v e ,   so  t h a t   t h e   m o t i o n   of  s m o o t h l y   d i s p l a c i n g   t h e   v a l v e  

by  t h e   p u s h   b u t t o n   can  be  e f f e c t e d .  

P i g .   9  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  f u r t h e r  

e m b o d i m e n t   of  t h e   a i r   b r u s h i n g   a p p a r a t u s   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 .   F i g s .   10  and  11  a r e   e n l a r g e d   s e c t i o n a l  

v i e w s   s h o w i n g   t he   e s s e n t i a l   p o r t i o n s   t h e r e o f .  

For   e x a m p l e ,   t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   2 0 1  

f o r m e d   of  a  t u b u l a r   member  made  of  s y n t h e t i c   r e s i n   or  t h e  

l i k e   i s   t h r e a d a b l y   c o u p l e d   a t   one  end  t h e r e o f   to   a  b o m b  

h o l d e r   202 ,   and  a s s e m b l e d   a t   t h e   o t h e r   end  t h e r e o f   w i t h   a  

l i q u i d   s t o r i n g   member  s u p p o r t i n g   s e c t i o n   206  f o r   d e t a c h a b l y  

s u p p o r t i n g   a  n o z z l e   s e c t i o n   204  and  a  l i q u i d   s t o r i n g  

member   205  f a c i n g   t h e   f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e  

s e c t i o n   204  t h r o u g h   a  gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n  

s e c t i o n   2 0 3 .  

In  t he   gas   f l o w - o u t   c o n t r o l   s e c t i o n   201 ,   a  p l u g  

o p e n i n g   m e c h a n i s m   208  p r o j e c t i n g l y   p r o v i d e d   a t   an  end  f a c e  
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t h e r e o f   w i t h   a  p i e r c i n g   n e e d l e   207  i s   t h r e a d a b l y   c o u p l e d  

i n t o   an  end  p o r t i o n   of  t h e   g a s   f l o w - o u t   c o n t r o l   s e c t i o n   2 0 1 ,  

to   w h i c h   t he   bomb  h o l d e r   202  i s   t h r e a d a b l y   c o u p l e d ,   and  a  

p a c k i n g   209  s u r r o u n d i n g   t h e   p i e r c i n g   n e e d l e   207  i s   f i x e d   by  . 

a  p a c k i n g   g l a n d   2 1 0 .  

For   e x a m p l e ,   a  s e a l   p l a t e   211a  of  a  gas  bomb  2 1 1  

h e l d   by  t h e   bomb  h o l d e r   202  i s   c l o s e l y   a t t a c h e d   to   t h e  

p a c k i n g   209,   w h e r e b y   p l u g   o p e n i n g   in  t h e   s e a l   p l a t e   211a   i s  

e f f e c t e d   by  t h e   p i e r c i n g   n e e d l e   207  and  t h e   p l u g   o p e n e d  

p o r t i o n   i s   h e l d   a i r   t i g h t .  

F o r m e d   in   one  s i d e   s u r f a c e   of  t h e   bomb  h o l d e r   2 0 2  

i s   a  s l i t   2 0 2 a ,   t h r o u g h   w h i c h   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 e   gas   l e a k i n g   i n t o   t h e   bomb  h o l d e r   202  u n t i l   t h e   s e a l  

p l a t e   211a   i s   c l o s e l y   a t t a c h e d   to   t he   p a c k i n g   209  d u r i n g  

c u t t i n g   of  t he   s e a l   p l a t e   2 1 1 a .  

In  t he   i n n e r   end   p o r t i o n   of  t h e   p l u g   o p e n i n g  

m e c h a n i s m   208,   t h e r e   i s   p r o v i d e d   a  gas   p r e s s u r e   r e g u l a t i n g  

m e c h a n i s m   216  i n c l u d i n g :   a  p i n   h o u s i n g   213  m o u n t e d   b e t w e e n  

a  p a r t i t i o n   p l a t e   212  e n g a g e d   w i t h   t h e   i n n e r   p e r i p h e r y   o f  

t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   201  and  t h e   i n n e r   e n d  

p o r t i o n   of  t h e   p l u g   o p e n i n g   m e c h a n i s m   208;  a  gas   p r e s s u r e  

r e g u l a t i n g   p i n   214  m o v a b l e   in  a  d i r e c t i o n   of  an  i n t e r n a l  

s h a f t   of  t h i s   p i n   h o u s i n g   213;   a  p r e s s u r e   r e g u l a t i n g   p i s t o n  

2 1 5 ,   to  w h i c h   i s   e n g a g e d   one  end  of  t h e   gas   p r e s s u r e   r e g u l a t i n g  

p i n   214  t h r o u g h   t h e   p a r t i t i o n   p l a t e   212  and  c o n s t i t u t i n g   a  
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f l u i d   c h a m b e r   A  b e t w e e n   t h e   p a r t i t i o n   p l a t e   212  and  i t s e l f ;  

and   t h e   l i k e .  

The  gas   p r e s s u r e   r e g u l a t i n g   p i n   214  h a s   a  l a r g e  

d i a m e t e r   p o r t i o n   214b  and  a  s m a l l   d i a m e t e r   p o r t i o n   2 1 4 c ,   a  

t a p e r e d   p o r t i o n   214a   b e i n g   i n t e r p o s e d   t h e r e b e t w e e n ,   w h e n  

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

p i s t o n   215  and  t h e   i n n e r   p e r i p h e r a l   p o r t i o n   of  an  0 - r i n g   2 1 7  

h e l d   in   t h e   p i n   h o u s i n g   213 .   And  t h e   l a r g e   d i a m e t e r   p o r t i o n  

214b   a r e   c l o s e l y   a t t a c h e d   to   e a c h   o t h e r ,   a  f l o w   p a t h  

s t a r t i n g   f r o m   a  t h r o u g h - h o l e   207a   f o r m e d   in   t h e   p i e r c i n g  

n e e d l e   2 0 7 ,   p a s s i n g   t h r o u g h   t h e   p i n   h o u s i n g   213  and  r e a c h i n g  
t h e   f l u i d   c h a m b e r   A  i s   b l o c k e d ,   when  t h e   gas   p r e s s u r e  

r e g u l a t i n g   p i n   24  i s   d i s p l a c e d   in  a  d i r e c t i o n   r e v e r s e   to   t h e  

a b o v e ,   an  o r i f i c e   v a r i a b l e   in  s e c t i o n a l   a r e a   as  c o m m e n s u r a t e  

to  a  d i s p l a c e m e n t   of  t he   gas   p r e s s u r e   r e g u l a t i n g   p i n   214  i s  

f o r m e d   b e t w e e n   t h e   t a p e r e d   p o r t i o n   2 1 4 a ,   t h e   s m a l l   d i a m e t e r  

p o r t i o n   214C  and  t h e   0 - r i n g   217 ,   so  t h a t   p r e s s u r e   of  g a s  

f l o w i n g   i n t o   t h e   f l u i d   c h a m b e r   A  f r o m   t h e   i n t e r i o r   of  t h e  

g a s   bomb  211  can   be  r e g u l a t e d .  

A  f i l t e r   218  made  of  s i n t e r e d   m e t a l   i s   i n t e r p o s e d  

b e t w e e n   t h e   p l u g   o p e n i n g   m e c h a n i s m   208  and  t h e   p i n   h o u s i n g  

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

p a t h   s t a r t i n g   f rom  the   t h r o u g h - h o l e   2 0 7 a ,   p a s s i n g   t h r o u g h  

t h e   p i n   h o u s i n g   213  and  r e a c h i n g   t h e   f l u i d   c h a m b e r   A  c a n  

be  r e m o v e d .  
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A  p i s t o n   n u t   219  h a v i n g   a  r e c e s s   219a  i s   t h r e a d a b l y  

c o u p l e d   to  an  end   f a c e   of  t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n  

215  on  t h e   s i d e   of  t h e   f l u i d   c h a m b e r   A.  One  end  of  t he   g a s  

p r e s s u r e   r e g u l a t i n g   p i n   214  i s   e n g a g e d   w i t h   t h e   c e n t r a l  

p o r t i o n   of  t h i s   p i s t o n   n u t   219 ,   and  a  p l u r a l i t y   of  c o m m u n i -  

c a t i n g   h o l e s   219b  f o r   c o m m u n i c a t i n g   t he   f l u i d   c h a m b e r   A  ■ 

and  t h e   r e c e s s   219a  a r e   f o r m e d   a r o u n d   t h e   e n g a g e d   p o r t i o n   ' 

of   t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n   2 1 4 .  

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

215 ,   t h e r e   i s   p r o v i d e d   a  p r e s s u r e   r e g u l a t i n g   s p r i n g   2 2 1  

a b u t t e d   a t   one  end  t h e r e o f   a g a i n s t   t h e   p r e s s u r e   r e g u l a t i n g  

p i s t o n   215  and  a b u t t e d   a t   t h e   o t h e r   end  t h e r e o f   w i t h   a  

p r e s s u r e   r e g u l a t i n g   p l a t e   220 ,   f o r   s u p p o r t i n g   a  b i a s i n g   •.: 

f o r c e   g e n e r a t e d   in   t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n   215  due  . 

to   gas   p r e s s u r e   a c t i n g   on  t h e   f l u i d   c h a m b e r   A .  

P o r t i o n s   of  t h e   o u t e r   p e r i p h e r y   of  t h e   p r e s s u r e  

r e g u l a t i n g   p l a t e   220  a r e   p r o j e c t e d   o u t w a r d l y   t h r o u g h   a  , 

p l u r a l i t y   of  s l i t s   202  f o r m e d   on  t he   w a l l   s u r f a c e   of  t h e   . .  

gas   f l o w - o u t   c o n t r o l   s e c t i o n   201  and  e n g a g e d   w i t h   a  p r e s s u r e  

r e g u l a t i n g   s c r e w   223  t h r e a d a b l y   c o u p l e d   to  t h e   o u t e r  

p e r i p h e r y   of  t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   2 0 1 .  

T h i s   p r e s s u r e   r e g u l a t i n g   s c r e w   223  i s   s u i t a b l y  

r o t a t e d   f rom  t h e   o u t s i d e   in   a  d e s i r e d   d i r e c t i o n   to   d i s p l a c e   ; 

t h e   p r e s s u r e   r e g u l a t i n g   p l a t e   220  in  t he   a x i a l   d i r e c t i o n  

t h e r e o f ,   so  t h a t   t h e   b i a s i n g   f o r c e   a c t i n g   on  t h e   p r e s s u r e  
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r e g u l a t i n g   p i s t o n   215  f rom  t h e   p r e s s u r e   r e g u l a t i n g   s p r i n g  

221  can   be  r e g u l a t e d . .  

A  b o s s   224  i s   t h r e a d a b l y   c o u p l e d   to   t h e   end  p o r t i o n  

of   t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   201 ,   to   w h i c h   t h e   g a s  

f l o w - o u t   p a t h   on  - o f f   o p e r a t i o n   s e c t i o n   203  i s   c o n n e c t e d .  

In  t h e   i n n e r   end  p o r t i o n   of  t h i s   b o s s   224 ,   a  g a s   f l o w - o u t  

p i p e   225  i s   p r o j e c t e d   w h i c h   e x t e n d s   t h r o u g h   t h e   p r e s s u r e  

r e g u l a t i n g   p l a t e   220  and  t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n   2 1 5  

and  i s   i n s e r t e d   i n t o   a  r e c e s s   219a  of  t h e   p i s t o n   n u t   2 1 9  

t h r e a d a b l y   c o u p l e d   to   t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n   2 1 5 .  

Gas  f l o w i n g   i n t o   t h e   r e c e s s   219a   t h r o u g h   t h e   p l u r a l i t y   o f  

c o m m u n i c a t i n g   h o l e s   219b  i s   f e d   i n t o   t h e   g a s   f l o w - o u t   p a t h  

o n - o f f   o p e r a t i o n   s e c t i o n   2 0 3 .  

In  t h i s   c a s e ,   in  t h e   gas   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n   203  c o n n e c t e d   to   t h e   gas   f l o w - o u t   c o n t r o l  

s e c t i o n   201  t h r o u g h   t h e   b o s s   224,   a  gas   f l o w   p a t h   2 2 6  

e x t e n d i n g   in   t h e   a x i a l   d i r e c t i o n   i s   f o r m e d .   In  t h i s   g a s  

f l o w   p a t h   226 ,   a  v a l v e   m e c h a n i s m   227  i s   d i s p o s e d   in   t h e  

a x i a l   d i r e c t i o n .   A  p i n   227a   of  t he   v a l v e   m e c h a n i s m   2 2 7 ,  

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

227  t o   t h e   o u t s i d e ,   i s   p r e s s e d   i n ,   w h e r e b y   t h e   gas   f l o w   p a t h  

226  i s   c o m m u n i c a t e d .   In  t h e   s t a t e   w h e r e   t h e   p i n   221  &  i s  

p r o j e c t e d   f rom  t h e   v a l v e   m e c h a n i s m   227 ,   t h e   gas   f l o w   p a t h  

226  i s   b l o c k e d .  
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F u r t h e r ,   in  t h e   gas   f l o w - o u t   o n - o f f   o p e r a t i o n  

s e c t i o n   2 0 3 ,   a  cam  ( o n - o f f   p o s i t i o n   h o l d i n g   m e c h a n i s m )   2 2 8  

d i s p l a c e a b l e   in  a  d i r e c t i o n   c r o s s i n g   t h e   gas   f l o w   p a t h   2 2 6  

is   p r o v i d e d .   A  s p h e r i c a l   body   ( o n - o f f   p o s i t i o n   h o l d i n g  

m e c h a n i s m )   229  i s   i n t e r p o s e d   b e t w e e n   t h i s   cam  228  and  t h e  

p i n   227a   of   t h e   v a l v e   m e c h a n i s m   2 2 7 .  

A  V - g r o o v e   228A  and  a  f l a t   p o r t i o n   228b  a r e  

f o r m e d   on  a  s i d e   s u r f a c e   of  t h i s   cam  228,   on  w h i c h   t h e  

s p h e r i c a l   body   229  s l i d e s .   A  d i s p l a c e m e n t   of  t h e   cam  2 2 8  

in  t h e   d i r e c t i o n   c r o s s i n g   t h e   gas   f l o w   p a t h   226  i s   ; 

i m p a r t e d   as   a  d i s p l a c e m e n t   of  t h e   p i n   227a   of  t h e   v a l v e  

m e c h a n i s m   227  in   t h e   a x i a l   d i r e c t i o n   of  t h e   gas   f l o w   p a t h  

226,   so  t h a t   o n - o f f   o p e r a t i o n   of  t h e   v a l v e   m e c h a n i s m   2 2 7  

can   be  c o n t r o l l e d .  

F u r t h e r m o r e ,   t h e   s i d e   s u r f a c e   of  t h e   cam  228,   w h e r e ,  

t h e   V - g r o o v e   228a   and  t h e   f l a t   p o r t i o n   228b  a r e   f o r m e d ,  

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

s u r f a c e ,   so  t h a t   t h e   f l o w   of  gas   in  t h e   gas   f l o w   p a t h   2 2 6  

c r o s s i n g   t h e   cam  228  can   be  s m o o t h l y   e f f e c t e d .  

One  end  of  t h e   cam  228  i s   p r o j e c t e d   t o w a r d   a  

r e c e s s   231  of  t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n  

203  and  b i a s e d   by  a  s p r i n g   230  to   t h e r e b y   be  a b u t t e d  

a g a i n s t   a  p o r t i o n   of  a  r o c k i n g   s w i t c h   ( o n - o f f   p o s i t i o n  

h o l d i n g   m e c h a n i s m )   233  to  be  r o c k e d   a b o u t   a  s h a f t   2 3 2  

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

-  34  -  



0 2 0 8 2 4 7  

t h e   r e c e s s   2 3 1 .  

E l a s t i c a l l y   d e f o r m a b l e   e n g a g i n g   p i e c e s   233a  a n d  

233b  a r e   p r o v i d e d   a t   t h e   o p p o s i t e   e n d s   of  t h i s   r o c k i n g  

s w i t c h   233 ,   r e s p e c t i v e l y ,   and  e n g a g e d   w i t h   c u t - a w a y  

p o r t i o n s   231a   and  231b  f o r m e d   in   t h e   s i d e   w a l l   p o r t i o n s  

of   t h e   r e c e s s   231  of  t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n  

s e c t i o n   203 ,   r e s p e c t i v e l y ,   so  t h a t   p o s i t i o n s   of  o p p o s i t e  

r o c k i n g   e n d s   of  t h e   r o c k i n g   s w i t c h ,   i . e .   an  on  or  o f f   s t a t e  

Of  t h e   v a l v e   m e c h a n i s m   227  d r i v e n   by  t h e   r o c k i n g   s w i t c h  

233  t h r o u g h   t h e   cam  228  and  t h e   s p h e r i c a l   body   229  can   b e  

s t a b l y   h e l d .  

F u r t h e r ,   in   t h e   r e c e s s   231  of  t h e   gas   f l o w - o u t   o n -  

o f f   o p e r a t i o n   s e c t i o n   203 ,   t h e r e   i s   p r o v i d e d   a  m a l f u n c t i o n  

p r e v e n t i v e   c o v e r   234  f o r   c l o s a b l y   s h i e l d i n g   t h e   r o c k i n g  

s w i t c h   233  l o c a t e d   in   t h e   r e c e s s   231 ,   so  t h a t   m a l f u n c t i o n  

c a u s e d   by  an  a c c i d e n t a l   c o n t a c t   of  t h e   r o c k i n g   s w i t c h   2 3 3  

w i t h   a  n e i g h b o r i n g   o b j e c t   can   be  p r e v e n t e d .  

The  n o z z l e   s e c t i o n   204  i s   r o t a t a b l y   c o n n e c t e d   t o  

t h e   o u t l e t   of  t h e   gas   f l o w   p a t h   226  of  t h e   gas   f l o w - o u t  

p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   203  by  e n g a g i n g   a  f l a n g e  

p o r t i o n   235a  of   a  c o n n e c t i n g   p i p e   235  w i t h   a  s i d e   s u r f a c e  

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

2 0 3 .  

A  n o z z l e   236  i s   m o u n t e d   o n t o   t h e   f o r w a r d   end  of  t h e  

n o z z l e   s e c t i o n   204 ,   and  a  t a p e r e d   n o z z l e   o p e n i n g   v a l u e  
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r e g u l a t i n g   v a l v e   237  t h r e a d a b l y   c o u p l e d   and  i n s e r t e d   i n t o  

t h e   o t h e r   end  p o r t i o n   of  t h e   n o z z l e   s e c t i o n   204  i s   i n s e r t e d  

i n t o   t he   i n n e r   end  p o r t i o n   of  t h i s   n o z z l e   236 ,   w h e r e b y  

an  o r i f i c e   238  i s   f o r m e d .  

In  t h e   n o z z l e   s e c t i o n   204 ,   t h e   u p s t r e a m   s i d e   of  t h e  

o r i f i c e   238  i s   c o n n e c t e d   to   t h e   gas   f l o w   p a t h   226  of  t h e  

gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   203  t h r o u g h  

a  f l e x i b l e   gas   p i p e   239  p r o v i d e d   in  t h e   c o n n e c t i n g   p i p e  

2 3 5 .  

T h e n ,   a  cap   239 '   d e t a c h a b l y   m o u n t e d   to   t h e   t o p   e n d  

p o r t i o n   of  t h e   n o z z l e   s e c t i o n   204  i s   r e m o v e d   and  t h e   n o z z l e  

o p e n i n g   v a l u e   r e g u l a t i n g   v a l v e   237  i s   s u i t a b l y   r o t a t e d   t o  

v a r y   t h e   s e c t i o n a l   a r e a   of  t h e   o r i f i c e   238 ,   so  t h a t   t h e  

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

o n - o f f   o p e r a t i o n   s e c t i o n   203  and  b e i n g   b l o w n   o u t   of  t h e  

f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e   236  can   be  r e g u l a t e d .  

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

s u p p o r t i n g   s e c t i o n   206  f o r m e d   i n t e g r a l l y   w i t h   t h e   n o z z l e  

s e c t i o n   204  i s   t h e   l i q u i d   s t o r i n g   member  205 ,   w h i c h  

i n c l u d e s ,   f o r   e x a m p l e ,   a  t u b u l a r   c o n t a i n e r   240  f o r   s t o r i n g  

a q u e o u s   i nk   or  t h e   l i k e ,   f e l t   241  e x t e n d e d   f r o m   t h e  

i n t e r i o r   of  t h e   c o n t a i n e r   240  to   t h e   f o r w a r d   end  p o r t i o n  

t h e r e o f   ,  e t c   . 

Then ,   t h e   f o r w a r d   end  p o r t i o n   of  t h i s   f e l t   241  i s  

c a u s e d   to  f a c e   t h e   f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e  
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s e c t i o n   204  and  p o s i t i o n e d   in   t h e   f l o w   of  gas   b l o w n   o u t   o f  

t h e   n o z z l e   236 ,   w h e r e b y   ink   or  t h e   l i k e   f e d   f r o m   t h e  

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

c a p i l l a r i t y   i s   s p r a y e d .  

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

d e s c r i b e d   . 

F i r s t ,   as  shown  in  F i g s .   9  and  10,  when  t h e   r o c k i n g  

s w i t c h   233  on  t h e   s i d e   of  t h e   e n g a g i n g   p i e c e   233b  i s  

p u s h e d   i n ,   t h e   r o c k i n g   s w i t c h   233  on  t h e   s i d e   of  t h e  

e n g a g i n g   p i e c e   233a   i s   r a i s e d ,   w h e r e b y   t h e   e n g a g i n g   p i e c e  

233a   i s   e n g a g e d   w i t h   t h e   c u t - a w a y   p o r t i o n   2 3 1 a ,   so  t h a t   t h e  

p o s i t i o n   of  t h e   r o c k i n g   s w i t c h   233  can   be  s t a b l y   h e l d .  

At  t h i s   t i m e ,   t h e   cam  228  i s   r a i s e d   by  t h e   b i a s i n g  

f o r c e   of   t h e   s p r i n g   230 ,   w h e r e b y   t h e   s p h e r i c a l   body  2 2 9  

b e i n g   in  s l i d i n g   c o n t a c t   w i t h   t h e   cam  228  i s   c o u p l e d   i n t o  

t h e   V - g r o o v e   2 2 8 a ,   w h e r e b y   t h e   s p h e r i c a l   body  229  i s  

d i s p l a c e d   in   a  d i r e c t i o n   of  g o i n g   away  f rom  t h e   v a l v e  

m e c h a n i s m   227 ,   so  t h a t   t h e   p i n   227a   of  t h e   v a l v e   m e c h a n i s m  

227 ,   w h i c h   i s   a b u t t e d   a g a i n s t   t h e   s p h e r i c a l   body   229  i s  

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

2 2 6 .  

U n d e r   t h i s   c o n d i t i o n ,   when  t h e   bomb  h o l d e r   202  i s  

t h r e a d a b l y   c o u p l e d   i n t o   t h e   g a s   f l o w - o u t   c o n t r o l   s e c t i o n   2 0 1  

w i t h   t h e   s e a l   p l a t e   211a  of  t h e   gas   bomb  211  h e l d   by  t h e  

bomb  h o l d e r   202  b e i n g   a b u t t e d   a g a i n s t   t h e   p i e r c i n g   n e e d l e  
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207,   t h e   s e a l   p l a t e   211a   i s   p e n e t r a t e d   by  t h e   p i e r c i n g   n e e d l e  

207,   w h e r e b y   l i q u e f i e d   CO,  or   t he   l i k e   in   t h e   gas   bomb  2 1 1  

i s   e v a p o r a t e d ,   p a s s e d   t h r o u g h   t h e   t h r o u g h - h o l e   2 0 7 a ,   t h e  

f i l t e r   218  and  t h e   p i n   h o u s i n g   213 ,   and  f l o w s   i n t o   t h e  

f l u i d   c h a m b e r   A .  

S i n c e   t h e   gas   f l o w   p a t h   226  i s   b l o c k e d   a t   t h i s   t i m e ,  

p r e s s u r e   in   t h e   f l u i d   c h a m b e r   A  is   i m m e d i a t e l y   r a i s e d ,  

w h e r e b y   t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n   215  i s   d i s p l a c e d   i n  

a  d i r e c t i o n   of  g o i n g   away  f rom  t h e   p a r t i t i o n   p l a t e   2 1 2  

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

s p r i n g   221 ,   so  t h a t   t h e   l a r g e   d i a m e t e r   p o r t i o n   214b  o f  

t h e   gas  p r e s s u r e   r e g u l a t i n g   p i n   214 ,   e n g a g e d   w i t h   t h e  

p r e s s u r e   r e g u l a t i n g   p i s t o n   215  i s   c l o s e l y   a t t a c h e d   to   t h e  

i n n e r   p e r i p h e r y   of  t h e   0 - r i n g   217 ,   t h e r e b y   c l o s i n g   t h e   g a s  

f l o w - o u t   c o n t r o l   s e c t i o n   2 1 6 .  

S u b s e q u e n t l y ,   when  t h e   m a l f u n c t i o n   p r e v e n t i v e  

c o v e r   234  i s   o p e n e d   and  t h e   r o c k i n g   s w i t c h   233  on  t h e   s i d e  

of   t h e   e n g a g i n g   p i e c e   233a  i s   p u s h e d   in   f r o m   t h e   o u t s i d e  

u n t i l   t h e   e n g a g i n g   p i e c e   233b  on  t h e   o p p o s i t e   s i d e   i s  

b r o u g h t   i n t o   a  p o s i t i o n   to   be  c o u p l e d   i n t o   t h e   r e c e s s   2 3 1 b ,  

t h e   cam  228  i s   p u s h e d   in   a g a i n s t   t h e   b i a s i n g   f o r c e   of   t h e  

s p r i n g   230 ,   w h e r e b y   t h e   p o s i t i o n   of  t h e   cam  228  in  c o n t a c t  

w i t h   t h e   s p h e r i c a l   body   229  i s   c h a n g e d   f rom  t h e   g r o o v e  

p o r t i o n   228a   to   t h e   f l a t   p o r t i o n   228b ,   and  t h e   s p h e r i c a l  

body  229  moves   in   a  d i r e c t i o n   of  a p p r o a c h i n g   t h e   v a l v e  
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m e c h a n i s m   227  to   p u s h   t h e   p i n   2 2 7 a ,   so  t h a t   t h e   v a l v e  

m e c h a n i s m   227  i s   o p e n e d ,   t h u s   o p e n i n g   t h e   gas   f l o w   p a t h  

2 2 6 .  

As  a  r e s u l t ,   p r e s s u r e   in  t h e   f l u i d   c h a m b e r   A 

c o m m u n i c a t e d   w i t h   t h e   gas   f l o w   p a t h   226  t h r o u g h   t h e   g a s  

f l o w - o u t   p i p e   225,   t h e   r e c e s s   219a   of  t h e   p i s t o n   n u t   2 1 9 ,  

and   f u r t h e r ,   t h e   c o m m u n i c a t i n g   h o l e   219b  i s   l o w e r e d ,  

w h e r e b y   t h e   p r e s s u r e   r e g u l a t i n g   p i s t o n   215  i s   d i s p l a c e d   i n  

a  d i r e c t i o n   of  a p p r o a c h i n g   t h e   p a r t i t i o n   p l a t e   212  by  t h e  

b i a s i n g   f o r c e   of  t he   p r e s s u r e   r e g u l a t i n g   s p r i n g   221 ,   t h e  

gas   p r e s s u r e   r e g u l a t i n g   p i n   214  e n g a g e d   w i t h   t h e   p r e s s u r e  

r e g u l a t i n g   p i s t o n   215  moves   i n t o   t h e   p i n   h o u s i n g   213 ,   a n  

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

of  t h e   gas   p r e s s u r e   r e g u l a t i n g   p i n   214  i s   f o r m e d   b e t w e e n  

t h e   s m a l l   d i a m e t e r   p o r t i o n   214c  of  t h e   g a s   p r e s s u r e   r e g u l a t i n g  

p i n   214  and  t he   0 - r i n g   217 ,   r e l a t i v e l y   h i g h   p r e s s u r e   C02  g a s  

or   t h e   l i k e   f ed   f rom  t h e   gas   bomb  211  i s   r e d u c e d   to   t h e  

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

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

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

215 ,   i . e .   t h e   d i s p l a c e m e n t   of  t h e   gas   p r e s s u r e   r e g u l a t i n g  

p i n   214  i s   s t o p p e d   a t   a  p o s i t i o n   w h e r e   t h e   b i a s i n g   f o r c e   b y  

f l u i d a l   p r e s s u r e   a c t i n g   on  t h e   f l u i d   c h a m b e r   A  and  t h e  

b i a s i n g   f o r c e   of  t h e   p r e s s u r e   r e g u l a t i n g   s p r i n g   221  a r e  

b a l a n c e d ,   w h e r e b y   gas  l e a v i n g   f rom  t h e   gas   bomb  211 ,   p a s s i n g  
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t h r o u g h   t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   201  and  t h e   f l u i d  

c h a m b e r   A  and  f l o w i n g   i n t o   t h e   gas   f l o w   p a t h   226  i s  

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

F u r t h e r m o r e ,   t h e   p r e s s u r e   r e g u l a t i n g   p l a t e   2 2 0  

s u p p o r t i n g   one  end  of  t h e   p r e s s u r e   r e g u l a t i n g   s p r i n g   2 2 1  

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

s c r e w   223  in   a  d e s i r e d   d i r e c t i o n ,   w h e r e b y   t h e   b i a s i n g   f o r c e  

of  t h e   p r e s s u r e   r e g u l a t i n g   s p r i n g   221  to  t h e   p r e s s u r e  

r e g u l a t i n g   p i s t o n   215  i s   v a r i e d ,   so  t h a t   gas   p r e s s u r e   f e d  

to  t h e   g a s   f l o w   p a t h   226  in  t h e   p r e c e d i n g   p r o c e s s   can   b e  

r e g u l a t e d   t o   a  d e s i r e d   v a l u e .  

T h u s ,   gas   f e d   to   t h e   gas   f l o w   p a t h   226 ,   w h i c h   h a s  

b e e n   r e g u l a t e d   to   t h e   d e s i r e d   l e v e l   of  p r e s s u r e ,   i s   p a s s e d  

t h r o u g h   t h e   v a l v e   m e c h a n i s m   227  in   t h e   o p e n e d   s t a t e ,   f l o w s  

i n t o   t h e   n o z z l e   s e c t i o n   204  t h r o u g h   t h e   gas   p i p e   239 ,   b l o w n  

o u t   of  t h e   f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e   236  a t   a  f l o w  

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

238  r e g u l a t e d   by  t h e   n o z z l e   236  and  t h e   r o t a t i n g   v a l u e   o f  

t h e   n o z z l e   o p e n i n g   v a l u e   r e g u l a t i n g   v a l v e   237 ,   t h e   f o r w a r d  

end  p o r t i o n   of   w h i c h   i s   i n s e r t e d   i n t o   t h e   n o z z l e   236 ,   a n d  

l i q u i d   s u c h   as  i n k   i m p r e g n a t e d   in  t h e   f e l t   241  a t   t h e  

f o r w a r d   end   p o r t i o n   of  t h e   l i q u i d   s t o r i n g   member   240  f a c i n g  

t h e   f o r w a r d   end  p o r t i o n   of  t h e   n o z z l e   236  i s   s p r a y e d  

t o g e t h e r   w i t h   t h e   f l o w   of  gas   to  t h e   o u t s i d e ,   so  t h a t   t h e  

p r e d e t e r m i n e d   b r u s h i n g   o p e r a t i o n   can  be  p e r f o r m e d .  
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As  d e s c r i b e d   a b o v e ,   in  t h i s   e m b o d i m e n t ,   t h e   r o c k i n g  

s w i t c h   233  c a p a b l e   of  c o n t r o l l i n g   t h e   o n - o f f   o p e r a t i o n   o f  

t h e   v a l v e   m e c h a n i s m   227  t h r o u g h   t h e   s p h e r i c a l   body   229  a n d  

t h e   cam  228  and  s t a b l y   h o l d i n g   t h e   on  or  o f f   p o s i t i o n   of  t h e  

v a l v e   m e c h a n i s m   by  use   of   t h e   e n g a g i n g   p i e c e s   233a   a n d  

233b  i s   p r o v i d e d   on  t h e   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n  

s e c t i o n   203  i n t e r p o s e d   b e t w e e n   t he   gas   f l o w - o u t   c o n t r o l  

s e c t i o n   201  and  t h e   n o z z l e   s e c t i o n   204 ,   f o r   c o n t r o l l i n g  

t h e   s u p p l y   and  t h e   s h u t - o f f   of  gas   f rom  t h e   gas   f l o w - o u t  

c o n t r o l   s e c t i o n   201  to  t h e   n o z z l e   s e c t i o n   204 ,   w h e r e b y   t h e  

o n - o f f   c o n d i t i o n   of  t h e   v a l v e   m e c h a n i s m   227  c an   b e  

a c c u r a t e l y   g r a s p e d   f rom  t h e   o u t s i d e   and  t h e   on  or   o f f  

c o n d i t i o n   of  t h e   v a l v e   m e c h a n i s m   227  can   be  s t a b l y   h e l d   b y  

o n l y   one   p u s h i n g   o p e r a t i o n   to  t h e   r o c k i n g   s w i t c h   233 ,   s o  

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

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

s w i t c h   233  i s   e l i m i n a t e d   and  the  w o r k e r   i s   p r o t e c t e d   f r o m  

f a t i g u e ,   t h u s   i m p r o v i n g   t h e   w o r k a b i l i t y   of  t h e   b r u s h i n g .  

F u r t h e r m o r e ,   t he   d i s p l a c e m e n t   of   t h e   cam  2 2 8  

c r o s s i n g   t h e   d i r e c t i o n   of  t h e   d i s p l a c e m e n t   of   t h e   p i n   2 2 7 a  

of  t h e   v a l v e   m e c h a n i s m   227  i s   i m p a r t e d   to   t h e   p i n   2 2 7 a  

t h r o u g h   t h e   s p h e r i c a l   body  229,   w h e r e b y ,   f o r   e x a m p l e ,   t h e  

b i a s i n g   f o r c e   a c t i n g   on  t h e   p i n   227a  by  gas   p r e s s u r e   i s   n o t  

i m p a r t e d   to   t h e   r o c k i n g   s w i t c h   233  t h r o u g h   t h e   s p h e r i c a l  

body   229  and  t h e   cam  228,   so  t h a t   t h e   b u r d e n   on  t h e   w o r k e r  
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o p e r a t i n g   t h e   r o c k i n g   s w i t c h   can  be  r e d u c e d .  

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

c o v e r   234  f o r   c l o s a b l y   s h i e l d i n g   t h e   r o c k i n g   s w i t c h   2 3 3  

makes   i t   p o s s i b l e   to   p r e v e n t   a  m a l f u n c t i o n   c a u s e d   by  a n  

a c c i d e n t a l   c o n t a c t   of  t h e   r o c k i n g   s w i t c h   233  w i t h   a  

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

f o r   e x a m p l e .  

F u r t h e r m o r e ,   p r e s s u r e   of  gas  l e a v i n g   f r o m   t h e   g a s  

bomb  211,   p a s s i n g   t h r o u g h   t h e   gas   f l o w - o u t   p a t h   o n - o f f  

o p e r a t i o n   s e c t i o n   203  and  b e i n g   f e d   to   t h e   n o z z l e   s e c t i o n  

2  04  i s   r e g u l a t e d   to   t h e   d e s i r e d   v a l u e   by  t h e   p r e s s u r e  

r e g u l a t i n g   s c r e w   223  t h r e a d a b l y   c o u p l e d   to   t h e   o u t e r  

p e r i p h e r y   of  t h e   gas   f l o w - o u t   c o n t r o l   s e c t i o n   201  f r o m   t h e  

o u t s i d e   in   t h e   gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   216 ,   s o  

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

i n k   or  t h e   l i k e   can   be  v a r i e d   in   a  w i d e   v a r i e t y   b y  

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

of   t h e   f l o w   r a t e   of  gas   b l o w n   o u t   of  t h e   n o z z l e   236  by  t h e  

n o z z l e   o p e n i n g   v a l u e   c o n t r o l   v a l v e   237  of  t h e   n o z z l e  

s e c t i o n   204 ,   t h u s   o b t a i n i n g   b r u s h i n g   r e s u l t s   in   a  w i d e  

v a r i e t y   . 

F i g .   12  i s   a  s e c t i o n a l   v i ew  s h o w i n g   t h e   e s s e n t i a l  

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

a p p a r a t u s   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 i s   e m b o d i m e n t   i s   d i f f e r e n t   f r o m   t h e   p r e c e d i n g  
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e m b o d i m e n t   in   t h a t   t h e   d i s p l a c e m e n t   of  t h e   cam  228  f o r   o n -  

o f f   o p e r a t i n g   t h e   v a l v e   m e c h a n i s m   227  t h r o u g h   t h e   s p h e r i c a l  

body  229  i s   p e r f o r m e d   by  a  s l i d i n g   s w i t c h   240  r e c t i l i n e a r   l y  

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

of  t h e   cam  2 2 8 .  

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

240  w h i c h   s l i d e s   on  t h e   cam  228  i s   f o r m e d   w i t h   s t e p p e d  

p o r t i o n s   240a   and  2 4 0 b ,   w h i c h   a r e   s t e p p e d   in   t h e   d i r e c t i o n  

of   d i s p l a c e m e n t   of  t h e   cam  228 ,   an  e n g a g i n g   p i e c e   2 4 1  

p r o j e c t e d   t h r o u g h   a  w a l l   s u r f a c e   of  t h e   gas   f l o w - o u t   p a t h  

o n - o f f   o p e r a t i o n   s e c t i o n   203a   i s   p r o v i d e d   i n t e g r a l l y   w i t h  

one  end  of  t h e   s l i d i n g   s w i t c h   240 ,   and  f u r t h e r ,   a  s p r i n g  

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

2 4 0 .  

R e c e s s e s   241a   of  t h i s   e n g a g i n g   p i e c e   241  i s   c o u p l e d  

to  c o u p l i n g   p a w l s   242  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  

gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   2 0 3 a ,   w h e r e b y ,  

as   shown  in  F i g .   12,   t h e   cam  228  i s   p u s h e d   down  by  t h e  

s t e p p e d   p o r t i o n   240a   to   h o l d   t h e   v a l v e   m e c h a n i s m   227  in   t h e  

o p e n e d   s t a t e   t h r o u g h   t h e   s p h e r i c a l   body  229 .   A l t e r n a t i v e l y ,  

when  t h e   s l i d i n g   s w i t c h   240  i s   p u s h e d   to  t h e   l e f t   in  F i g .   12  

to  r e m o v e   t he   r e c e s s e s   241a   of  t h e   e n g a g i n g   p i e c e   241  f r o m  

t h e   c o u p l i n g   p a w l s   242 ,   t h e   s l i d i n g   s w i t c h   240  i s   m o v e d  

by  t he   b i a s i n g   f o r c e   of  t h e   s p r i n g   243,   and  t h e   cam  2 2 8  

i s   p r o j e c t e d   to   a  p o s i t i o n   of  b e i n g   a b u t t e d   a g a i n s t   t h e  
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s t e p p e d   p o r t i o n   2 4 0 b ,   w h e r e b y   t h e   s p h e r i c a l   body   2 2 9  

i s   c o u p l e d   i n t o   t h e   g r o o v e   p o r t i o n   228a   of  t h e   cam  228  t o  

c l o s e   t h e   v a l v e   m e c h a n i s m   227 ,   so  t h a t   t h i s   s t a t e   can   b e  

s t a b l y   m a i n t a i n e d .  

As  d e s c r i b e d   a b o v e ,   a l s o   in   t h i s   e m b o d i m e n t   ,  t h e   "~ 

l i n e a r   d i s p l a c e m e n t   of  t h e   s l i d i n g   s w i t c h   240  makes   i t  

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

of  t h e   v a l v e   m e c h a n i s m   227  t h r o u g h   t h e   cam  228  and  t h e  

s p h e r i c a l   b o d y   2 2 9 .  

A d d i t i o n a l l y ,   t h e   p r e s e n t   i n v e n t i o n   n e e d   n o t  

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

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

I n s t e a d   of  one  end  of  t h e   gas   p r e s s u r e   r e g u l a t i n g  

p i n   214  b e i n g   e n g a g e d   w i t h   t h e   p i s t o n   n u t   219 ,   f o r   e x a m p l e ,  

s u c h   an  a r r a n g e m e n t   may  be  a d o p t e d   t h a t   t h e   gas   p r e s s u r e  

r e g u l a t i n g   p i n   214  i s   s e p a r a t e d   f r o m   t h e   p r e s s u r e   r e g u l a t i n g  

p i s t o n   2 1 5 ,   a  c o l l a r ,   n o t   shown ,   i s   p r o v i d e d   a t   t h e   r e a r  

end   of   t h e   l a r g e   d i a m e t e r   p o r t i o n   214b  of   t h e   gas   p r e s s u r e  

r e g u l a t i n g   p i n   214 ,   and  a  s p r i n g ,   n o t   s h o w n ,   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   218  and  t h e   c o l l a r .  

T h i s   e m b o d i m e n t   can  a c h i e v e   t h e   f o l l o w i n g   o u t s t a n d i n g  

f u n c t i o n a l   e f f e c t s   . 

(1)  The  a i r   b r u s h i n g   a p p a r a t u s   i n c l u d e s :   t h e   gas  f l o w -  

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

to   one  end  of  w h i c h   t h e   b o m b - h o l d e r   h o u s i n g   t h e r e i n   t h e   g a s  
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bomb  i s   c o n n e c t e d ,   w i t h   t h e   p l u g   o p e n i n g   m e c h a n i s m   f o r  

f o r m i n g   t h e   t h r o u g h - h o l e   in   t h e   s e a l   p l a t e   of   t h e   g a s   b o m b  

to   o p e n   t h e   p l u g   of  t h e   gas   bomb  and  t h e   g a s   p r e s s u r e  

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

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

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

h a v i n g   t h e   gas  f l o w   p a t h   c o m m u n i c a t e d   w i t h   t h e   gas   f l o w -  

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

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

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

m e c h a n i s m ;   t h e   n o z z l e   s e c t i o n   c o n n e c t e d   to   t h e   gas   f l o w  

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

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

s u p p o r t i n g   t h e   l i q u i d   s t o r i n g   member  h a v i n g   t h e   l i q u i d  

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

n o z z l e   s e c t i o n .   As  a  r e s u l t ,   t h e   on  or  o f f   c o n d i t i o n   of  t h e  

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

s e t   and  g r a s p e d   f r o m   t h e   o u t s i d e   by  t h e   o n - o f f   p o s i t i o n  

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

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

s t o p p i n g   t h e   b r u s h i n g ,   e t c .   by  t h e   f l o w   of  gas   f e d   to  t h e  

n o z z l e   t h r o u g h   t h e   gas   f l o w   p a t h   can   be  r e l i a b l y   e f f e c t e d  

and  t h e r e   i s   no  need   of  c o n t i n u o u s l y   o p e r a t i n g   t h e   g a s  

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

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

t h e   w o r k e r   can   be  r e d u c e d   and  t h e   w o r k a b i l i t y   can   b e  

i m p r o v e d   . 

(2)  The  o n - o f f   p o s i t i o n   h o l d i n g   m e c h a n i s m   of  t h e   g a s  

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

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

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

gas   f l o w   p a t h ;   t h e   s p h e r i c a l   body   i n t e r p o s e d   b e t w e e n   t h e  

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

of  t h e   cam  to   t h e   v a l v e   m e c h a n i s m ;   and  t h e   r o c k i n g   s w i t c h  

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

h o l d i n g   t h e   e n d s   of  b o t h   s t r o k e s   of   r o c k i n g ,   f o r   b e i n g  

r o c k e d   by  an  e x t e r n a l   f o r c e   to   d i s p l a c e   t h e   cam,  w h e r e b y  

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

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

so  t h a t   t h e   r o c k i n g   s w i t c h   can  be  o p e r a t e d   by  a  r e l a t i v e l y  

s l i g h t   f o r c e .  

(3)  The  o n - o f f   p o s i t i o n   h o l d i n g   m e c h a n i s m   of  t h e   g a s  

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

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

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

gas   f l o w - o u t   p a t h ;   and  t h e   s p h e r i c a l   body  i n t e r p o s e d  

b e t w e e n   t h e   cam  and  t h e   v a l v e   m e c h a n i s m ,   f o r   i m p a r t i n g   t h e  

d i s p l a c e m e n t   of  t h e   cam  to  t h e   v a l v e   m e c h a n i s m ;   and  t h e  

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

-  46  -  



r  >,$:■  0 2 0 3 2 4 7  

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

a t   one  end  t h e r e o f   w i t h   t h e   e n g a g i n g   p i e c e   f o r   h o l d i n g   t h e  

s l i d a b l e   c o n t a c t   p o s i t i o n ;   w h e r e b y   t h e   l o a d   s u c h   as  f l u i d a l  

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

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

can   be  o p e r a t e d   by  a  r e l a t i v e l y   s l i g h t   f o r c e .  

(4)  T h e r e   i s   p r o v i d e d   t h e   m a l f u n c t i o n   p r e v e n t i v e   c o v e r  

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

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

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

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

n e i g h b o r i n g   o b j e c t   can  be  a v o i d e d   d u r i n g   s t o r i n g .  

(5)  The  c o n t r o l   of  p r e s s u r e   of  gas   d i s c h a r g e d   f r o m   t h e  

g a s   bomb  by  t h e   gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   i s  

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

c o u p l e d   to   t h e   o u t e r   p e r i p h e r a l   p o r t i o n   of   t h e   gas   f l o w - o u t  

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

r a t e   of  t h e   s p r a y e d   i n k   or   t h e   l i k e   can   be  v a r i e d   in   a  

w ide   v a r i e t y   by  c o m b i n i n g   t h e   a b o v e   c o n t r o l   w i t h   t h e  

r e g u l a t i o n   of  t h e   f l o w   r a t e   of  gas   b l o w n   o u t   of  t h e   n o z z l e  

by  t h e   n o z z l e   o p e n i n g   v a l u e   c o n t r o l   v a l v e   in   t h e   n o z z l e  

s e c t i o n ,   so  t h a t   v a r i o u s   b r u s h i n g   e f f e c t s   can   be  a c h i e v e d .  
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WHAT  IS  CLAIMED  I S :  

1.  An  a i r   b r u s h i n g   a p p a r a t u s   c o m p r i s i n g :  

. 3   #J  . .  
a  gas   f l o w - o u t   c o n t r o l   s e c t i o n   p r o v i d e d   m   a  

t u b u l a r   member  9 t h e r e o f   ,  to   one  end  of  w h i c h   a  bomb  h o l d e r   2 

h o u s i n g   t h e r e i n   a  gas   bomb  i s   c o n n e c t e d   ,  w i t h   a  p l u g  
12  11 

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

p l a t e   of  s a i d   gas   bomb1  to   open   a  p l u g   of  s a i d   gas   bomb  1 

13 
and  a  gas  p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   f o r   c o n t r o l l i n g  

p r e s s u r e   of  gas   d i s c h a r g e d   f rom  s a i d   gas   bomb  t h r o u g h   s a i d  

p l u g   o p e n i n g   m e c h a n i s m   "12; 

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

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

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

gas   f l o w   p a t h ;  

a  n o z z l e   s e c t i o n   m o u n t e d   to   be  c o m m u n i c a t e d   w i t h   a  

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

.  6  *  ■ 
s e c t i o n ;   a n d  

8 
a  l i q u i d   s t o r i n g   member  s u p p o r t i n g   s e c t i o n   f o r  

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

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

gas   d i s c h a r g e   p o r t   d i s p o s e d   a t   t h e   f o r w a r d   end  of  s a i d  

n o z z l e   s e c t i o n - 6 .  

2.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 ,  
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12 
whf  f ? A n   s a i d   p l p 9   o p e n i n g   m e c h a n i s m   has   a  p l u g   o p e n i n g   n e e d l e   14 

o p p o s e d   to   t h e   s e a l   p l a t e   of  s a i d   gas   bomb  and  a d a p t e d   t o  

p i e r c e   t h e   s e a l   p l a t e   of   s a i d   gas   bomb  to  f o r m   a  t h r o u g h -  

h o l e   in,  t h e   s e a l   p l a t e   as  s a i d   gas   bomb  i s   i n s e r t e d   i n t o  

s a i d   bomb  h o l d e r   2 .  

3*  
,,  ,  

The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 ,  

w h e r e i n   s a i d   n o z z l e   s e c t i o n   has   a  v a l v e   means   f o r   r e g u l a t i n g  

an  o p e n i n g   v a l u e   of  a  n o z z l e   by  an  a x i a l   l i n e a r   m o v e m e n t  

t h e r e o f   to   s a i d   n o z z l e .  

4.  The  a i r - b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 ,  
w h e r e i n   l i q u i d   s t o r e d   in  s a i d   l i q u i d   s t o r i n g   member   i s   i n k  

or,  p a i n t .  

5.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 ,  

w h e r e i n   s a i d   gas   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m 3 i s   p r o v i d e d  

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

f rpm  s a i d   gas   bomb1  to  s a i d   n o z z l e   s e c t i o n   and  t h e   r e g u l a t i o n  

of  gas   p r e s s u r e   by  a  d i s p l a c e m e n t   in  t h e   a x i a l   d i r e c t i o n  

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

6.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   5 ,  

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

p r e s s u r e .  

7.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   5  , 

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

r e g u l a t i n g   means   to   t h e   v a l v e   t h r o u g h   t h e   l i q u i d   p r e s s u r e  

i s   p e r f o r m e d   by  a  s m a l l   d i a m e t e r   p i s t o n   c o n n e c t e d   to  s a i d  

v a l v e   r e g u l a t i n g   means   and  a  l a r g e   d i a m e t e r   p i s t o n   c o n n e c t e d  

to  s a i d   v a l v e .  

8.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   5 f  

w h e r e i n   s a i d   v a l v e   r e g u l a t i n g   means   i s   a  p u s h   b u t t o n .  

9.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 ,  

w h e r e i n   s a i d   gas   f l o w - o u t   p a t h   o n - o f f   o p e r a t i o n   s e c t i o n   h 4 S  

an  o n - o f f   p o s i t i o n   h o l d i n g   m e c h a n i s m   f o r   h o l d i n g   an  on  o r  

o f f   p o s i t i o n   of  s a i d   v a l v e   m e c h a n i s m .  

10.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   9 ,  

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

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

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

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

to  s a i d   gas   f l o w - o u t   p a t h ;  

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

to   s a i d   v a l v e   m e c h a n i s m ;   a n d  

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

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

s t r o k e s   of  r o c k i n g ,   f o r   b e i n g   r o c k e d   by  an  e x t e r n a l   f o r c e  

to   d i s p l a c e   s a i d   c a m .  

11.   The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   9 ,  

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

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

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

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

p a r a l l e l   to   s a i d   gas   f l o w - o u t   p a t h ;  

a  s p h e r i c a l   body   i n t e r p o s e d   b e t w e e n   s a i d   cam  a n d  

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

cam  to  s a i d   v a l v e   m e c h a n i s m ;   a n d  

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

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

and  p r o v i d e d   a t   one  end  t h e r e o f   w i t h   e n g a g i n g   p i e c e   f o r  

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

12  .  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   9  , 

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

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

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

13.  The  a i r   b r u s h i n g   a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   9 ,  

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

gas  bomb  by  s a i d   g a s   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   i s  

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

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

s e c t i o n .  
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