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(§4)  Wet  blasting  apparatus. 

The  apparatus  comprises  an  abrasive  hopper  (1)  pressur- 
ised  by  compressed  air  to  deposit  abrasive  into  a  compressed  air 
stream  from  a  source  thereof;  and  a  pneumatic  motor  (21)  driven 
from  said  source  and  driving  two  pumps  (23,41),  namely,  a  pump 
(23)  pumping  water  (acting  as  a  damping  fluid)  from  a  tank  (25), 
into  the  compressed  air  stream  via  an  atomisation  nozzle  and  a 
pump  (41)  for  pumping  a  liquid  additive  from  a  tank  (43)  into  the 
water.  Preferably,  the  motor  (21)  is  a  fixed  displacement  variable 
speed  device  operated  at  a  constant  pressure,  and  the  additive 
pump  (41),  a  variable  displacement  device  operated  by  the 
exhaust  from  the  motor  (21). 



T h e  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a b r a s i v e / a i r  

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

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

b l a s t i n g ,   a r e   w e l l   known  and  h a v e   b e e n   u s e d   f o r   m a n y  

y e a r s   f o r   c l e a n i n g  o r  p r e p a r i n g   s u r f a c e s   f o r   v a r i o u s  

p u r p o s e s .   They   a r e   c a p a b l e   of  t r e a t i n g   l a r g e   a r e a s  

r e l a t i v e l y   q u i c k l y ,   b u t   t h e y   do  h a v e   t h e   d i s a d v a n t a g e  

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

t h e   s u r f a c e   and  of  t h e   d u s t   f o r m e d   by  t h e   a b r a s i v e  

p a r t i c l e s   a f t e r   i m p a c t   on  t h e   s u r f a c e .   In   s o m e  

c i r c u m s t a n c e s ,   t h i s   may  make  i t   u n f e a s i b l e   to  u s e   t h e  

t e c h n i q u e .  

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

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

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

w h i c h   t h e y   a r e   u s e d ;   and  t h e s e   t e c h n i q u e s   g e n e r a l l y  

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

i n g   t e c h n i q u e .   H o w e v e r ,   t h e y   r e q u i r e   a p p a r a t u s  

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

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

t r e a t i n g   l a r g e   a r e a s   a t   an  a c c e p t a b l e   r a t e .  

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   m o d i f y  

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



d i s a d v a n t a g e   o f   d i s p e r s i o n .  

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

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

of  t h a t   t e c h n i q u e   i n   t he   a m o u n t   of  a b r a s i v e   t h a t   n e e d s  

to   be  u t i l i s e d .  

I t   i s   a l s o   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   t o  

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

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

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

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

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

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

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

a  l i q u i d   a d d i t i v e   and  a  pump  to   pump  t h e   a d d i t i v e   f r o m  

t h e   c o n t a i n e r   to   t h e   d a m p i n g   l i q u i d ;   t h e   pump  p r e f e r -  

a b l y   b e i n g   a  v a r i a b l e   d i s p l a c e m e n t   pump  by  v a r i a t i o n  

of  t h e   s t r o k e  o f  w h i c h  t h e  r a t i o  o f   a d d i t i v e   t o   d a m p -  

i n g  l i q u i d   c a n   be  v a r i e d :   and  i t   i s   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   to   p r o v i d e   t h e   v a r i a b l e  

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

a d j u s t m e n t   of   t h e   s t r o k e   t h e r e o f .  

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

and  t h e   a b r a s i v e   f e e d s   ( a n d   t h e   a d d i t i v e   f e e d ,   i f  

a d d i t i v e   i s   u s e d )   a r e   made  d e p e n d e n t   on  t h e   s o u r c e   o f  

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

t h a t   s o u r c e   a f f e c t s   a l l   t h e   f e e d s   to   an  e q u a l   e x t e n t .  

I t   i s   a l s o   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   t o  

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

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

p n e u m a t i c a l l y   o p e r a t e d   pump  o p e r a t e d   v i a   a  f l o w   a n d  

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

may  be  made  to   t h e   p u m p i n g   r a t e   of  t h e   p u m p .  
I t   i s   a l s o   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   t o  

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



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

p u m p .  

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

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

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

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

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

i z e d   by  a  s o u r c e   of  c o m p r e s s e d   a i r ,   a  c o n t a i n e r   f o r  

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

p n e u m a t i c   m o t o r   to  pump  t h e   l i q u i d   t h r o u g h   an  a t o m -  

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

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

c o m p r e s s e d   a i r / a b r a s i v e   l e a v i n g   s a i d   n o z z l e   a n d  

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

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

U s u a l l y   t h e   l i q u i d   w i l l   be  w a t e r   a n d ,   i n   m a n y  

i n s t a n c e s ,   t h i s   may  make  i t   d e s i r a b l e   to   u s e   an  a d d -  

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

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

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

i n h i b i t o r .   I t   i s   p r e f e r r e d   in   t h e   p r e s e n t   i n v e n t i o n  

t h a t   t h e   a d d i t i v e   and  t h e   w a t e r   be  f e d   f r o m   s e p a r a t e  

c o n t a i n e r s   so  t h a t   t h e   p r o p o r t i o n s   of   t h e   l i q u i d   a n d  

a d d i t i v e   c a n   be  a d j u s t e d   and  t h a t   t h e   a d d i t i v e   b e  

m e t e r e d   i n t o   t h e   d a m p i n g   l i q u i d   to   be  f e d   i n t o   t h e  

c o m p r e s s e d   a i r   s t r e a m   by  a  pump  d r i v e n   by  t h e   p n e u -  
m a t i c   m o t o r   so  t h a t   a g a i n   any   f l u c t u a t i o n   in   t h e  

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

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

a b r a s i v e   and  of  t h e   l i q u i d .   A  p r e s e n t l y   p r e f e r r e d  

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

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   b y  

way  of  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y -  

i n g   d r a w i n g s ,   in   w h i c h : -  



F i g .   1  i s   a  d i a g r a m m a t i c   s k e t c h   of   an  a p p a r a t u s  

a c c o r d i n g   t o   t h e   i n v e n t i o n ;  

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

a p p a r a t u s   of  F i g .   1 ,  

F i g .   3  r e l a t e s   to   a  m o d i f i c a t i o n   of  t h e   e m b o d i -  

m e n t   of  F i g s .   1  and  2  and  shows   t h e   m o d i f i c a t i o n   i n  

d i a g r a m m a t i c   e l e v a t i o n ;   a n d  

F i g .   4  s h o w s ,   i n   s e c t i o n ,   a  f r a g m e n t   of  t h e  

m o d i f i c a t i o n   of  F i g .   3 .  

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

p r i s e s   a  h o p p e r   1  f o r   h o l d i n g   a b r a s i v e   p a r t i c l e s .  

The  h o p p e r   r e c e i v e s   a  s u p p l y   of  c o m p r e s s e d   a i r   f r o m  

a  c o m p r e s s o r   ( n o t   s h o w n )   v i a   a  p r e s s u r e   r e s e r v o i r   t a n k  

3,  a  c o n d u i t   4,  f e e d   v a l v e   7,  a i r   p r e s s u r e   c o n t r o l  

u n i t   9  and  r e m o t e   c o n t r o l   s a f e t y   v a l v e   11 .   T h e  

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

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

h o p p e r   v i a   c o n d u i t   13  to   a  b l a s t   o u t l e t   15  to   w h i c h  

a  b l a s t   n o z z l e   may  be  c o n n e c t e d ,   f o r   i n s t a n c e ,   b y  

m e a n s   o f   a  f l e x i b l e   t u b e .  

The  b o t t o m   of  t h e   h o p p e r   o p e n s   i n t o   c o n d u i t   1 3  

v i a   a  f e e d   v a l v e   17  so  t h a t   a b r a s i v e   p a r t i c l e s   f a l l  

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

a r e  e n t r a i n e d   t h e r e i n .  

The  p r e s s u r e   r e s e r v o i r   t a n k   i s   a l s o   c o n n e c t e d   t o  

a  p n e u m a t i c   m o t o r   21  w h i c h   d r i v e s   a  w a t e r   pump  2 3 ;  

t h e   pump  d r a w i n g   w a t e r   f r o m   a  t a n k   25  v i a   a  c o n d u i t  

27  and  f e e d   v a l v e   29  and  d e l i v e r i n g   w a t e r   f r o m   t h e  

t a n k   t o   a  c o n d u i t   31  t h r o u g h   w h i c h   t h e   w a t e r   p a s s e s  
v i a   a  c o n t r o l   v a l v e   33,  a  n o n - r e t u r n   v a l v e   ( n o t   s h o w n )  

and  a  n o z z l e   ( f u r t h e r   d e s c r i b e d   h e r e i n b e l o w ) i n t o   t h e  

c o n d u i t   13  by  means   of  a  "Y"  j o i n t   f o r m e d   b e t w e e n   t h e  

c o n d u i t s   31  and  13 .   By  t h i s   m e a n s ,   t h e   w a t e r   i s  

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

s t r e a m   i n   c o n d u i t   13  o v e r   s u b s t a n t i a l l y   t h e   e n t i r e t y  

of  t h e   c r o s s   s e c t i o n   of   t h e   c o n d u i t .   B e t w e e n   t h e  

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



31,   a  r e l i e f   v a l v e   35  i s   p r o v i d e d   c o n n e c t e d   b y  

c o n d u i t   37  to   t h e   w a t e r   t a n k   so  t h a t   w a t e r   i s   f e d  

b a c k   to   t h e   t a n k   i n   t h e   e v e n t   t h a t   an  e x c e s s   p r e s s u r e  
a r i s e s   in   c o n d u i t   31  u p s t r e a m   of  t h e   c o n d u i t   c o n t r o l  

v a l v e   3 3 .  

The  p n e u m a t i c   m o t o r   a l s o   d r i v e s   a  pump  41  d r a w -  

i n g   an  a d d i t i v e   f r o m   t a n k   4 3  v i a   c o n d u i t   45  a n d  

c o n t r o l   v a l v e   47  i n s t a l l e d   t h e r e i n   and  f e e d i n g   t h e  

w i t h d r a w n   a d d i t i v e   i n t o   c o n d u i t   27  d r a w i n g   w a t e r   f r o m  

t h e   w a t e r   t a n k .  

As  w i l l   be  e v i d e n t   f r o m   t h e   a b o v e ,   t h e   r a t e   o f  

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

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

a i r   s t r e a m .   C o n s e q u e n t l y ,   any   v a r i a t i o n   i n   t h e  

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

f e e d   of  t h o s e   m a t e r i a l s   e q u a l l y   so  t h a t   t h e y   a r e  

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

a i r   s t r e a m   e x i t i n g   f r o m   t h e   b l a s t   o u t l e t .   I t   w i l l  

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

w a t e r / a d d i t i v e   f e e d   f o r   any   g i v e n   s e t t i n g   of  c o n t r o l  

v a l v e s   29 ,   4 7 .  

R e f e r r i n g   now  to  F i g .   2,  t h e   n o z z l e   51  p r o v i d e s   a  

t h r o u g h   p a s s a g e   53  t h e   c r o s s   s e c t i o n   of  w h i c h   i s  

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

of   c o n d u i t   31  u p s t r e a m   of  t h e   n o z z l e   so  t h a t   t h e   l i q u i d  

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

i n t o   t h e   c o n d u i t   13  in   t h e  f o r m   of   a  f i n d   s p r a y .   T h e  

n o z z l e   i s   s u p p o r t e d   i n   a  n o z z l e   h o l d e r   55,   f o r m i n g  

p a r t   of  c o n d u i t   31,  w e l d e d  t o   c o n d u i t   13  a t   a  s u i t a b l e  

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

57  on  w h i c h   s e a t s   an  a n n u l a r   f l a n g e   59  f o r m e d   on  t h e  

b o d y   of  t h e   n o z z l e .   U p s t r e a m   of  t h e   i n t e r n a l   b o s s ,  

t h e   n o z z l e   h o l d e r   i s   i n t e r n a l l y   s c r e w   t h r e a d e d ;   a n d  

t h e   n o z z l e   i s   h e l d   i n   p l a c e   in   t h e   n o z z l e   h o l d e r   by  a n  

e x t e r n a l l y   s c r e w   t h r e a d e d   n o z z l e   r e t a i n e r   61 ,   a l s o  



f o r m i n g   p a r t   of  c o n d u i t   31,  s c r e w e d   i n t o   t h e   n o z z l e  

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

r e t a i n e r ,   i t   i s   f o r m e d   w i t h   an  i n t e g r a l   n u t   63  t o  

r e c e i v e   a  s u i t a b l e   s p a n n e r .  
The  s e c t i o n   of  c o n d u i t   31  b e t w e e n   t h e   n o z z l e  

r e t a i n e r   and   t h e   o n e - w a y   v a l v e   i s   f o r m e d   by  a  f l e x -  

i b l e   t u b e   to   make  i t   c o n v e n i e n t   to   i n s t a l l   and  r e m o v e  

t h e   n o z z l e   r e t a i n e r .  

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

f l e x i b i l i t y   i n   u s e .   The  f e e d   r a t e s   of   a l l   t h e  

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

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

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

s u i t a b l e   f o r   t h e   j o b   to   be  p e r f o r m e d   i . e ' .   by  a d j u s t -  

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

29,   33  and  47 .   The  a p p a r a t u s   a l s o   p e r m i t s   t h e  

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

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

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

The  a d d i t i v e   to   be  u s e d   w i l l   be  d e p e n d e n t   o n  

t h e   p a r t i c u l a r   j o b   to   be  p e r f o r m e d   by  t h e   a p p a r a t u s .  
I f   a  m e t a l   s u r f a c e   i s   to  be  t r e a t e d   a t   l e a s t   to   t h e  

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

a  c o r r o s i v e   i n h i b i t o r .   A l t e r n a t i v e l y ,   i t   c o u l d   be  a  

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

to   be  f r e e d   f r o m   o i l   or  g r e a s e ,   or   a  wood  p r e s e r v a t i v e  

i f   t h e   s u r f a c e   to   be  t r e a t e d   i s   a  wood  s u r f a c e ,   or   a  

d i s i n f e c t a n t   i f   t h e   s u r f a c e   to   be  t r e a t e d   i s   to   b e  

l e f t   s t e r i l e .   I t   w i l l   be  u n d e r s t o o d   t h a t   i t   may  b e  

a p p r o p r i a t e   to   u s e   more  t h a n   one  a d d i t i v e ,   f o r   i n s t a n c e ,  

b o t h   a  d e t e r g e n t   and  a  c o r r o s i o n   i n h i b i t o r .  

In   an  a r r a n g e m e n t   as  a b o v e   d e s c r i b e d ,   as  i n t i m a t e d ,  

r u n n i n g   a d j u s t m e n t s   may  be  made  by  v a l v e s   29,  33  a n d  

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

p u r p o s e ,   i t   may  n o t   be  p o s s i b l e ,   i n   some  i n s t a n c e s   a t  

l e a s t ,   to   d e t e r m i n e   t h e   a m o u n t s   to   be  m e t e r e d   w i t h  

s u f f i c i e n t   p r e c i s i o n .   F u r t h e r ,   t h e   c o m m o n l y  



a v a i l a b l e   l i q u i d   pumps  s u i t a b l e   f o r   u s e   as  t h e  

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

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

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

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

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

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

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

to  t h e   q u a n t i t y   of  w a t e r   b e i n g   pumped   and  t h e   r a t i o   i n  

r e l a t i o n   t h e r e t o   of  t h e   a d d i t i v e ,   w i t h   r e q u i s i t e  

a c c u r a c y .  

T u r n i n g   now  to  F i g s .   3  and  4,  i n   t h e   m o d i f i c a -  

t i o n   t h e   p n e u m a t i c   m o t o r   and  w a t e r   pump  a r e   i n   t h e  

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

in   a  common  c a s i n g   71  The  m o t o r   c o m p r i s e s   a  p i s t o n  

74  h o u s e d   i n   a  c y l i n d e r   76  f o r m e d   by  t h e   c a s i n g   a n d  

t h e   pump  c o m p r i s e s   a  p i s t o n   78  h o u s e d   in   a  c y l i n d e r  

80  a l s o   f o r m e d   by  t h e   c a s i n g ;   t h e   two  p i s t o n s   b e i n g  

c o n n e c t e d   by  a  common  p i s t o n   r o d   82  s u p p o r t e d   i n  

b u s h e s   84 ,   8 6 ,  8 8   m o u n t e d   i n t e r n a l l y   of  t h e   c a s i n g .  

The  c y l i n d e r   76  b e l o w   t h e   b u s h   84  ( a s   v i e w e d   in   F i g .  

3)  f o r m s   a  v a l v e   c h a m b e r   r e c e i v i n g   c o m p r e s s e d   a i r  

t h r o u g h   i n p u t   90  v i a   l i n e   73 ,   a i r   p r e s s u r e   r e g u l a t o r  

75  and  a i r - f l o w   r e g u l a t o r   77 .   The  v a l v e   92  in   t h e  

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

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

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

an  e x t e r n a l   l i n e   94  to   t h e   t o p   s i d e   of  t h e   p i s t o n   a n d  

c o n n e c t s   an  i n t e r n a l   b o r e   96  to   an  e x h a u s t   p o r t   ( n o t  

v i s i b l e   i n   F i g .   3 )  t o   v e n t   t h e   u n d e r s i d e   of  p i s t o n  

74  in   o r d e r   to   e f f e c t   a d o w n w a r d   s t r o k e   of  t h e   p u m p ,  
and  so  t h a t   i n   a  s e c o n d   p o s i t i o n ,   i t   c o n n e c t s   l i n e  

94  to   t h e   e x h a u s t   p o r t   to  v e n t   t h e   t o p   s i d e   of  t h e  

p i s t o n   7 4  a n d   d u c t s   c o m p r e s s e d   a i r   v i a   b o r e   96  to  t h e  

u n d e r s i d e   of  t h e   p i s t o n   74  to   e f f e c t   t h e   up  s t r o k e   o f  

t h e   pump.   The  s u r f a c e   a r e a   of  t h e   t o p   s i d e   of  t h e  



p i s t o n   74  i s   l a r g e r   t h a n   t h e   s u r f a c e   a r e a   of  t h e  

b o t t o m   s i d e   of  t h e   p i s t o n   78,   f o r   i n s t a n c e   i n   t h e  

r a t i o   of  4 . 4 : 1 ,   w h i c h   e n a b l e s   t h e   pump  r e a d i l y   t o  

m a i n t a i n   an  a d e q u a t e   p u m p i n g   r a t e   of  t h e   w a t e r   p u m p  

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

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

e . g .   due   to   a  p o o r   c o m p r e s s o r .  
The  w a t e r   pump  r e c e i v e s   w a t e r   f r o m   s o u r c e   v i a  

a  b a l l   v a l v e   98  and  d i s c h a r g e s   t h r o u g h   c o n d u i t   1 0 0  

c o n n e c t e d   t o   t h e   pump  c y l i n d e r ;   t h e   pump  p i s t o n  

c o m p r i s i n g   a  f l e x i b l e   v a l v e   member   102  to   a d m i t   w a t e r  

p a s t   t h e   p i s t o n   to   f l o w   t h e r e a b o v e   on  t h e   down  s t r o k e  

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

a b o v e   t h e   p i s t o n   t h r o u g h   t h e   c o n d u i t  1 0 0   and  t o  

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

98  on  t h e   up  s t r o k e   of  t h e   p u m p .  
The  e x h a u s t   of  a i r   f r o m   t h e   e x h a u s t   p o r t   of  t h e  

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

i n s t a n c e ,   i n d i c a t e d   by  t h e   r e f e r e n c e   n u m e r a l   81,   f o r  

m e t e r i n g   t h e   a d d i t i v e .   The  a d d i t i v e   pump  d r a w s  

a d d i t i v e   f r o m   t h e   c o n t a i n e r   43  as  shown  i n   F i g .   1  a n d  

t h e   o u t l e t   of   t h e   pump  i s   c o n n e c t e d   a t   a  p o r t   ( n o t  

shown  i n   F i g .   3)  to   c o n d u i t   100  t h r o u g h   w h i c h   w a t e r   i s  

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

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

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

c o n n e c t i o n   w i t h   F i g .   1 .  

The  p n e u m a t i c   m o t o r   i s   i n t e n d e d   to  o p e r a t e   a t   a  

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

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

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

w o r k   b e i n g   c a r r i e d   o u t .   B e c a u s e   of  t h i s ,   t h e  

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

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

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

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



p r e s s u r e   i s   l o w e r e d   t h e   s p e e d   of  t h e   pump  d r o p s   t o  

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

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

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

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

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

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

pump.   H o w e v e r ,   t h e   r a t i o   o f  t h e   a d d i t i v e   in   r e l a t i o n  

to   t h e   a m o u n t   of  w a t e r   b e i n g   pumped   i s   n o t   d e t e r m i n e d  

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

m o t o r   s i n c e   t h e   a d d i t i v e   m e t e r i n g   pump  i s   a r r a n g e d   a s  

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

v a r i e d   d u r i n g   o p e r a t i o n   of  t h e   pump.   In   t h i s  

c o n n e c t i o n ,   r e f e r e n c e   i s   now  made  by  F i g .   4.  T h e  

a d d i t i v e   m e t e r i n g   pump  c o m p r i s e s   a  c a s i n g   91  f o r m i n g  

a  c y l i n d e r   93  h o u s i n g   a  p i s t o n   95  r e c i p r o c a t i o n   o f  

w h i c h   s e t s   t h e   pump  i n   a c t i o n ;   t h e   pump  h a s   an  i n l e t  

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

d i s c h a r g i n g   t h e   a d d i t i v e   a t   an  o u t l e t   99 .   The  c a s i n g  

c o m p r i s e s ' a   b o r e   101  d i s p o s e d   r a d i a l l y   of   t h e   a x i s   o f  

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

m o t o r   to   t h e   c y l i n d e r   93  to   d r i v e   t h e   p i s t o n   on  i t s  

f o r w a r d   s t r o k e ,   t h a t   i s ,   to   t h e   l e f t   as  shown   i n   F i g .  

4;  and  t h e   p i s t o n   i s   r e t u r n e d   by  a  s p r i n g   103  m o u n t e d  

a r o u n d   a  r o d   95 '   c a r r i e d   by  t h e   p i s t o n .   The  p u m p  

c a s i n g   p r o v i d e s   a  c h a m b e r   105  d i s p o s e d   c o a x i a l l y   o f  

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

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

w h i c h   a  r e s p e c t i v e   end  of  t h e   s p r i n g   a b u t s ,   and  t h e  

p i s t o n   r o d   c a r r i e s   a  p l u g   107  t h e r e i n   to   p r o v i d e   a t  

t h e   r e a r w a r d   end  of  t h e   r o d   an  a n n u l a r   f l a n g e   1 0 7 '  

e x t e n d i n g   r a d i a l l y   of  t h e   p i s t o n   r o d   and  one  f a c e   o f  

w h i c h   a c t s   as  an  a b u t m e n t   f o r   t h e   o t h e r   end  of  t h e  

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

a g a i n s t   a  f u r t h e r   s h o u l d e r   f o r m e d   by  t h e   c h a m b e r   1 0 5  

a t   t h e   r e a r   end  t h e r e o f ;   a n d ,   i n  t h e   p o r t i o n   of  t h e  



pump  c a s i n g   d e f i n i n g   t h e   c h a m b e r   105 ,   an  e x t e r i o r  

t h r e a d   111  i s   f o r m e d   on  w h i c h   i s   r e c e i v e d   a  c a p t i v e  

h a n d l e   113  so  t h a t   by  r o t a t i n g   t h e   h a n d l e   i n   o n e  

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

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

a x i a l l y   r e a r w a r d l y .   The  p l u g   s e c u r e d   to  t h e   p i s t o n  

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

j e c t i o n   115  a b u t t i n g   i n   a  h a n d l e   r e c e s s   1 1 7 .  

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

f o r w a r d l y   moves   t h e   p i s t o n   95  to   a  more  f o r w a r d  

p o s i t i o n   a g a i n s t   t h e   b i a s   of  t h e   s p r i n g   and  p r e v e n t s  

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

t h e   t e n s i o n   i n   t h e   s p r i n g .   I t   t h e r e b y   s h o r t e n s   t h e  

s t r o k e   of   t h e   pump.   C o n v e r s e l y ,   b y  r o t a t i n g   t h e  

h a n d l e   to   move  i t   r e a r w a r d l y ,   t h e   p i s t o n   95  i s   d r a w n  

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

t h e r e b y   l e n g t h e n i n g   t h e   s t r o k e   of   t h e   pump.   B e c a u s e  

of  t h e   c o n s t r u c t i o n   of  t h e   a d d i t i v e   pump,   t h i s   a d -  

j u s t m e n t   of   t h e   s t r o k e   c an   be  e f f e c t e d   q u i t e   r e a d i l y  

d u r i n g   o p e r a t i o n   of  t h e   pump.   F u r t h e r ,   i t   n o t   o n l y  

p e r m i t s   a  r u n n i n g   a d j u s t m e n t   to   be  made,   b u t   a l s o  

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

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

W i t h   t h e   a r r a n g e m e n t   as  a b o v e - d e s c r i b e d ,   a  

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

o p e r a t i n g   r a t i o s   of  w a t e r   to   a b r a s i v e   and  of   a d d i t i v e  

t o   w a t e r   and  i t   l e n d s   i t s e l f   to   r e m o t e   c o n t r o l   o f  

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

m i n e d   by  a  p r o g r a m .  

A l t h o u g h   t h e   v a r i a b l e   s t r o k e   a d d i t i v e   pump  a s  

a b o v e - d e s c r i b e d ,   has   p r o v e d   to   be  an  e f f i c a c i o u s   f o r m  

of  v a r i a b l e   d i s p l a c e m e n t   pump  i t   w i l l   be  u n d e r s t o o d  

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

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

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

m e n t   of   t h e   w a t e r   by  means   of  t h e   c o n s t a n t   p r e s s u r e  



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

pump  c o m b i n a t i o n   as  d e s c r i b e d   h a s   p r o v e d   to  be  a n  

e f f i c a c i o u s   o n e .   I t   w i l l   a l s o   be  u n d e r s t o o d   t h a t   i t  

i s   n o t   b e i n g   a s s e r t e d   t h a t   t h e   a b o v e - m e n t i o n e d  

m o d i f i c a t i o n   r e s i d e s   in   any   way  in   t h e   d e s i g n   p e r   s e  

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

b e i n g   l a r g e l y   c o n v e n t i o n a l .   H o w e v e r ,   t h e  

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

t h e   m o t o r   and  pump  c o m b i n a t i o n   h a v i n g   t h e   d i f f e r e n t i a l  

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

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

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

m o t o r .  

I t   w i l l   be  e v i d e n t   to   p e o p l e   s k i l l e d   in   t h e   a r t  

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

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

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

p r e s e n t   i n v e n t i o n .  



1.  Appara tus   for  a b r a s i v e   b l a s t i n g   a  s u r f a c e ,   the  a p p a r a t u s  

compr i s ing   means  for  forming  a  s t ream  of  compressed  a i r ;   means  f o r  

supp ly ing   to  the  s t ream  of  compressed  a i r   a b r a s i v e   p a r t i c l e s   to  e n -  

t r a i n   the  a b r a s i v e   p a r t i c l e s   in  the  compressed  a i r   s t ream  a n d  

means  for  supp ly ing   the  s t ream  of  compressed  a i r   with  the  e n t r a i n e d  

a b r a s i v e   p a r t i c l e s   so  as  to  permit   the  s t ream  to  be  d i r e c t e d   t h r o u g h  

a  b l a s t   nozz le ;   c h a r a c t e r i s e d   in  tha t   the  a p p a r a t u s   a lso  c o m p r i s e s  

means  (21,  23,  71)  for  supp ly ing   l i q u i d   to  the  compressed  a i r  

s t ream  to  e n t r a i n   the  l i q u i d   in  the  s t r e a m .  

2.  Appara tus   a c c o r d i n g   to  claim  1,  f u r t h e r   compris ing   a  pneuma- 

t i c a l l y   o p e r a t e d   pump  (41,  81)  for  supp ly ing   a d d i t i v e   in  l i q u i d  

form  i n d i r e c t l y   to  the  compressed  a i r   s t ream  by  pumping  a d d i t i v e  

in to   the  l i q u i d   to  be  e n t r a i n e d   in  the  compressed  a i r   s t ream;  t h e  

pump  being  a  v a r i a b l e   d i s p l a c e m e n t   pump. 

3.  Appara tus   acco rd ing   to  c la im  1  or  2,  wherein  a  pump  ( 2 3 ,  

71)  is  p rov ided   to  supply   l i q u i d   to  the  compressed  a i r   s t ream;   s a i d  

pump  being  a  f i xed   d i s p l a c e m e n t ,   v a r i a b l e   speed,  p n e u m a t i c a l l y  

o p e r a t e d   pump,  the  speed  of  which,  for  any  given  pneumatic  s u p p l y  

p r e s s u r e ,   is  dependent   upon  the  back  p r e s s u r e   a g a i n s t   which  t h e  

pump  is  w o r k i n g .  

4.  Appara tus   a cco rd ing   to  claim  3,  wherein  the  a p p a r a t u s   f u r t h e r  

compr ises   means  (75,  77)  for  r e g u l a t i n g   the  pneumatic  supply  to  t h e  

l i q u i d   supply   pump  so  as  to  ma in t a in   the  o p e r a t i n g   p r e s s u r e   of  t h e  

pump  at  a  p r e d e t e r m i n e d   and  c o n s t a n t   v a l u e .  

5.  Appara tus   a c c o r i n g   to  claim  3  or  4,  wherein  said  l i q u i d   s u p p l y  

pump  compr ises   a  f i r s t   p i s t o n   (74)  o p e r a t i n g   in  a  chamber  (76)  a n d  

c o n s t i t u t i n g   an  a i r   motor  and  a  second  p i s t o n   (78)  o p e r a t i n g   in  a  
chamber  (80)  and  c o n s t i t u t i n g   a  l i q u i d   pump;  the  f i r s t   p i s t o n   and  t h e  

second  p i s t o n   being  r i g i d l y   connected   t o g e t h e r   (via  82)  so  tha t   t h e  

f i r s t   p i s t o n   (74)  d r i v e s   the  second  p i s t o n   (78)  via  the  r i g i d  

c o n n e c t i o n ;   and  wherein  the  f i r s t   p i s t o n   (74)  has  a  s u b s t a n t i a l l y  

l a r g e r   working  s u r f a c e   a rea   than  has  the  second  p i s t o n .  

6.  Appara tus   a c c o r d i n g   to  claim  5,  wherein  the  area  of  t h e  

working  s u r f a c e   of  the  f i r s t   p i s t o n   to  tha t   of  the  second  p i s ton   i s  



in  the  r a t i o n   of  4 . 4 : 1 .  

7.  Appara tus   a cco rd ing   to  claim  3  or  any  of  c laims  4  to  6,  a s  

dependent   on  claim  2,  wherein  means  are  p rovided   for  o p e r a t i n g  

said  a d d i t i v e   supply  pump;  said  means  being  c o n s t i t u t e d   by  means 

for  f eed ing   compressed  a i r   exhaus ted   by  the  pump  of  the  l i q u i d  

supply  means,  whereby  the  o p e r a t i n g   speed  of  the  p n e u m a t i c a l l y  

ope ra ted   pump  of  the  a d d i t i v e   supply  means  is  de te rmined   by  t h e  

o p e r a t i n g   speed  of  the  pump  of  the  l i q u i d   supply  means .  

8.  Appara tus   a c c o r d i n g   to  claim  2  or  any  of  c la ims  3  t o  7   a s  

dependent   t he reon ,   wherein  said  pump  for  supp ly ing   a d d i t i v e  

comprises   a  p i s t o n   (95)  formed  with  a  p i s t o n   rod  (95 ' )   housed  in  a  

housing  (91)  a  par t   (113)  of  which  is  d i sposed   to  act   as  a  s top  f o r  

the  end  of  the  p i s t o n   rod  (95 ' )   remote  from  the  p i s t o n ;   said  h o u s -  

ing  (91)  is  formed  so  t ha t   said  par t   (113)  t h e r e o f   can  be  d i s p l a c e d  

in  a  d i r e c t i o n   towards  and  away  from  the  p i s ton   t he reby   to  vary  t h e  

s t roke   of  the  p i s t o n ;   and  the  a d d i t i v e   supply  pump  is  f l u i d -  

p r e s s u r e   ope ra ted   s o l e l y   on  the  force   s t roke   of  the  pump;  s a i d  

housing  (91)  c o n t a i n i n g   a  co i l ed   sp r ing   (105)  mounted  c o n c e n t r i c a l l y  

of  said  p i s t o n   rod  and  a r ranged   to  e f f e c t   the  r e t u r n   s t roke   of  t h e  

p i s ton   of  the  pump. 

9.  Appara tus   a c c o r d i n g   to  claim  8,  wherein  said  part   (113)  o f  

said  housing  is  manual ly   p o s i t i o n a b l e .  

10.  Appara tus   a c c o r d i n g   to  claim  9,  wherein  said  housing  (91)  o f  

the  a d d i t i v e   supply  pump  comprises   a  c y l i n d r i c a l   p o r t i o n   ( 93 )  

housing  said  p i s t o n   rod  (95 ' )   and  the  c y l i n d r i c a l   p o r t i o n   (93)  i s  

e x t e r n a l l y   s c r e w - t h r e a d e d   (111);  and  wherein  said  manually  p o s i t i o n -  

able  par t   (113)  of  said  housing  comprises   a  cap  (113)  having  an 

i n t e r n a l l y   s c r e w - t h r e a d e d   s k i r t   r e c e i v e d   on  the  screw  th read   (111)  

of  said  c y l i n d r i c a l   p o r t i o n   (93)  of  the  hous ing ,   whereby  sa id   p a r t  

(113)  of  the  housing  may  be  d i s p l a c e d   in  a  d i r e c t i o n   towards  and 

away  from  said  p i s ton   by  r o t a t i o n   of  the  cap  on  said  c y l i n d r i c a l  

p o r t i o n   (93)  of  the  h o u s i n g .  

11.  Appara tus   acco rd ing   to  any  of  the  p reced ing   c la ims ,   w h e r e i n  

said  means  (21,  23,  71)  supply ing   l i q u i d   to  the  compressed  a i r  

s tream  f u r t h e r   comprises   a  nozzle   (51)  through  which  said  l i q u i d  

is  pumped  by  said  pump  (23,  71)  so  as  to  a tomize  the  l i q u i d   as  i t  



e n t e r s   the  compressed  a i r   s t ream  and  so  a s  t o   d i s t r i b u t e   t h e  
a tomized  l i q u i d   t h roughou t   the  c r o s s - s e c t i o n   of  the  compressed  
a i r   s t r e a m .  










	bibliography
	description
	claims
	drawings
	search report

